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NPENUCJIIOBHE

Hacrosmas xHMra mnocssmedHa wnpobJeMe, KOTopas B NOCJeLHee
BpeMs BHI3LIBAT 3HAUHTEJLHLI HHTepec y clelHAaJHCTOB, paboralo-
IHX B o0nacTH oflelt 3HePreTHKH, XUMHUECKOH TeXHOJOTHH Mepe-
paboTKH TOWIHB, 3HeproobeclieyeHHA MOOHILHON TeXHHKH ¢ HABHIa-
TeJAMH BHYTpeHHero cropandsa. OO0 3ToM uHTepece CBHHEETENbLCTBY-
eT OoJbllloe UHCAO OTEUECTBEHHBIX H 3apy0eXHBX NyOJHKAIHHA,
OCBEIAIONUX OTAeJbHBIE CTOPOHBI NPOH3BOACTBA H [pHMEHEHHA
aJbTepHATHBHHX MOTODHLIX TOIVIHB H3 pA3JIHUHBIX BHJOB CHIDbA.
BMecre ¢ TeM B OTeuecTBeHHOH HayyHO-TeXHHYECKOH JIHTepaType HeT
paboTH, KoTOpas paccMarpuBatia OB 3Ty UpobjieMy B LIMPOKOM CH-
CTEeMHOM 4CleKTe — OT OIeHKH 3aMacoB H KJAaccU(PHKAIHY fepBHY-
HBIX HCTOYHHMKOB 3HEpruH H CHIpbeBHX pecypcoB AJS NPOH3IBOACTBA
MOTOPHBIX TOIWIHB 10 3KOHOMHUECKOA H 3KONOTHUYeCKOH 3D deKTHB-
HOCTH TIpHMEHEeHHUs pa3JIMYHBIX aJbTePHATHBHHX MOTOPHHX TOILJIHB
Ha aBTOMOOMJIBHOM TpaHCIOpTe.

Ilpennaraemas kKHura — nmepBas MOMEITKA BOCMOJHMTbL 3TOT MPO-
0es, XoTd aBTOPH H OThaloT cefe OTUET B TOM, YTO B HeH oxBaue-
HBI J1aJIeKO He BCe CTOPOHB! NpoBJeMbl B CHAY HX MHOCOrPAHIIOCTH,
a2 B psAne CAy4aeB — HENOCTATOUHON H3YUEHHOCTH TeX HJAH HHBIX
Bonpocos. IlporuosupoBanie HayyHO-TEXHHUECKOrO Mporpecca H
NepcleKTUBHBIX 3KOHOMHUECKHX MOKasareliell Bcerja COIpPSKEHO ¢
($aKTOpOM HeOoIpeleseHHOCTH, B CBsI3H ¢ ueM aBTOpHl He TpeTeHay-
I0T Ha abcoNoTHYIO GeccIOPpHOCTL BHINOJIHEHHBEIX DACUYETOB H BBIBO-
J0B, KOTOpHe OCHOBBIBAIOTCS Ha 3HAHUAX CeTOJHAUIHEero JHS |
npeaosiaraeMblX TeHAEHUHAX HX pa3BUTHA. B CBSI3H ¢ 3THM KHHTY
¢cleqyer paccMaTpPHUBAaTh KakK BBejenHe B NpoljeMy TeXHOJOTHH H
3KOHOMHKH TPOH3BOJACTBA H NpPHMEHeHWUs] aJbTepHAaTHBHBIX MOTOp-
NBIX TOTJAUB, H aBTOPHl OYAYT CUMTAThL CBOIO 3a7auy BHIIOJHEHHO,
ecJH OHA TMOOYIHT NPaKTUYECKMX U HaYYHBIX palOTHUKOB K yIiyl-
JIEHHIO NaJbHelllHX HCcJdeJO0BaHHH B JJ@HHOM HAlpaBJIEHHH.

AsTopamu knuru ssiswtcsa [. A. TepenrbeB — BBejenHe, ria-
Bo 1, 2, 5—7, B. M. Twkos —rjasa 3 u ®. B. Cmans —raasa 4.

ABTOpBl BBIpakKawT O6JarOJapHOCTH peleH3eHTaM — JOKTOpY
Texnuyeckdx Hayk O. A. CraBpoBy H KanIHJIAaTy 3KOHOMHUGCKHX
nayk 0. M. Yepnomy 3a 3aMeuaHusi, KOTOpble NOMOIJIH YJY4IIHTDL
PYKOUHCh, a TaKkKe KangugaTy skonoMuueckux nayk C. I'. Awdtko
3a OoJblIyIO OMOLIE NpPH NOJATOTOBKE PYKONHCH.

ABTODBE



BBEAEHHUE

JocTaTouHoe Mo pecypcaM M JOCTYIHOe II0 CTOMMOCTH 3ieprdobec-
neyeHue SABJSETC OCHOBOW QYHKLHOHHPOBaHHS OOIIEeCTBEHHOTO Npo-
H3BOJCTBA, NPeINOCHUIKOH U OlIpenensfiolliM ($aKkTOpOM SKOHOMH-
YeCKOro pocra. B HCTOPHH pa3sBHTHSA MHPOBOW 3KOHOMHKH YeTKO
NMpocjaeXKHBaeTcs B3aHMOCBSI3b pa3BHTHUsA 3HepreTHueckoid 6asnl H
nayyno-texHuyeckoro tporpecca. Ha KaxpmoMm 3rtalle ¢cBoero HcTo-
PHYECKOTO pa3BUTUS OOIIECTBO B COCTOSIHHH HCNOJIb30BATH JHIIL Te
pecypcHl, Aad norpebieHHs KOTOPBIX CO3MaHBl MeobXOAHMHBE Tex-
HHUYecKHe cpencTBa. IIpH 3TOM BKJAaj TeX HWIH HHHIX pecypcoB
B obwee sHepronorpebseHHe yBe/HUHBaeTcsl NOCTENENNo, 10 Mepe
co3aHHsl HeoOXOnIMMOH HHQpPAacTpyKTypH B cdepax ux no6biuy,
Tpalicriopra, nepepaloTKH, pachpeje/jeHUs H KOHeuHOro norpebiie-
HHA. IJTO0 00YCJa0BJHBAET 3HAUHTEBHYH) HHePLHOHHOCTHL Nepexona
HepreTHYeCKOT0 X03dWCTBA B IEJOM H OTAEJbHBX €r0 COCTAaBAAI0-
IIHX ¢ OJIHOr0 BHAA 3HEePreTHUeCKHX pecypcoB Ha jnapyrod. [Ilox-
TBepIKJIEHHEM CKa3aHHOMY MOXKeT CJYXKHTb KPATKHH HCTOPHYECKHH
0630p pa3BHTHS 3HepPreTHKH [1].

Ha py6exe XIX u XX BekoB Oblsid H300peTeHbl O€H3MHOBHII H
JAN3eJbHBH JBUraTesJH BHYTPEHHETO CrOPAHHHA, MOJOXKHBIUHE Haya-
J0 BceoOmelt MOTOpH3aNHH, KOPEHHOH NepecTpoiiKe BHayajae BOXHO-
ro, a 3aTeM H XeJEe3HOAOPOXKHOTO TPAHCIOPTA, NOSBJAEHHIO TAKHX
HOBEIX BHJIOB TPAHCIOPTA, KaK ABTOMOOHUJLHBIH H aBHALMOHHBIH,
CO3/IaHHIO MalluH U MCXAaHM3MOB, HCNOJBL3YIOUIMX [BHTATEJNH BHYT-
peunero cropanus (JIBC). Bee 310 npuBesio K pe3koMmMy ypesnue-
HHIO 100blun U noTpeb/eHHs HedTH, OTJIHYAOIIeHCS BHICOKHMH 3Hep-
reTHYeCKHMH XapaKTepHCTHKAMH, OTHOCHTeJbHOY NPOCTOTOH Mepe-
paboTKH B pa3noofpa3Hble MOTOpHbLIe H KOTeJILHO-NeyHble TOMJHBA,
cMa3oulble MaTtepHaJsabl, HepTexuMHuecKoe Chipbe H BO3MOKHOCTBIO
J1aNLHEr0 TPAHCMOPTA ¢ OTHOCHTEJBHO HH3KMMH 3aTparamu. Haps-
A4y ¢ HedTAHOH NpOMHIUJIEHHOCTLIO, XOTS H HECKOJbKO Io3aHee,
3H4UHTeJNbROE pa3BHTHE OJyuyHJa B pAne crpal MHpa jpobbua W
nepepaboTka npupoaHoro rasza. OH craJ WIMPOKO NMPHMeHATHCH Kak
3 (PeKTHBHOE H 3KOJIOTHUecKH HaHOoJee YHCTOe TOIJIHBO AJS BHpa-
GOTKH 3JIEKTPHUECKOI M TeTJIOBOI 3HEPTHH, a TaKkKe KakK CHpbe L5
MHOTUX KPYNHOTOHHAXKHBIX XHMUYECKHX NPOU3BOJCTB.

C nosiBeHHeM HOBWX HCTOYHHKOB 3HEPTHH CTapble He BLITCCHS-
JIHCh H3 TOIJIUBHO-3HEpPreTHUeCKOro 6ajaHca MOJHOCTBIO, 2 OTO]BH-
rajJlich Ha BTOpOY mJan H NpoAoJakKaJaH NPHMeNHATLEA B TeX cdepax
HCTIOJNb30BaHKdA, Te 3TO 3KOHOMHuYecKH s¢dexruBno. B 3toM mpo-
ABHJIACh elle o/lHa XapaKrepHasd TeHAEeHLHS B Pa3BHTHH MHDPOBOH
3HePreTHKH -—— pasHoobpa3He 3HepPreTHUCCKUX pecypcoB ¢ TOYKH
3peHust KaK HX CTPYKTYpH, TaK u cdep NpHMEHEHHS.

Onnoil u3 nHaubosee KpymHHX ofJacreil HCNOAB3OBAHHSA 3HEPTO-
pecypcoB cerojins siBJAseTCS TRaHCHOPT, HA AOAI0 KOTOPOrO NpHXO-
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aurces oxoao 29% ob6mero KOHeuHOro motpebJeHHS BeceX SHePreTH-
YeCKHX pecypcoB. IIpH 3TOM BaXKHasg pOIb NPUHAMJIEKHT HedTH,
yaoBierBopsaoie 97—99Y% obmero norpebienus auepropecypcos
BCEMH BHJaMH Tpancnopra. ITo uMeromuMcsi oueHKaM, 10Js MOTOp-
HBIX TONJIHB, pPacXOJyeMblX Pa3JIHYHLIMH TPAHCIOPTHBHIMH CpPeACT-
BAMH B pa3BHTHIX KalmHTaJHCTHUYECKHX CTpaHaX, Jocturaer 49—50Y%
CyMMapHOro norpebenrs Hedrenpoaykros [27].

OrHOocHTeNbHAS OrpaHHYEHHOCTh 3aMacOB HeTU H HepaBHOMep-
IOCThb HX reorpaHuYecKOro pasMeeHHs TIpPH BHICOKHX €XeroJHhX
o0beMax HOOBIYUH, yXynlleHHe KauectBa He)TH BHOBL OTKPLIBAEMHX
MeCTOpOKIeHHH H, KakK c/leJCTBHe, 3HAUWTEJNLHHH POCT 3aTpaT Ha
HX pa3pabOoTKy OO0YC/OBJAHBAIOT M3MeHEHHe CTPYKTYPH H JHBEDCH-
puKamyo TOMIMBO-3HEPreTHUECKOro Oananca. B 006JacTH MpoOH3-
BOJCTBA 3JIeKTPHUYECKOH H TENJIOBOH HEPrdUH B HeAasleKOM OYyIymieM
OXHjaercs MepeBOJ 3HAUYHUTENLHOH YacTH YCTAHOBOK C XKHJKOTO Ha
TBepJIOe H ras3oo0pasnoe TOMJIHBO, YTO He TpebyeT OCOOEHHO KpyT-
HBIX 3aTpaT H He BHI3LIBAET Cepbe3HbIX TeXHHUeCKHX TPyAHOCTeH.
Bosee ornanennbie mepcneKTHBH CBA3HBAKOTCH OOMBIIHHCTBOM HC-
cjJejoBaTes el ¢ UIMPOKHM HCNOAb3OBaHHEM SJAePHOHl 3Hepruu.
B o0Gnacru TpaHcmOpTHOH 3HepreTHKH mnpobieMa TepeBoja Ha afb-
TepHaTHBHbIe HCTOUHHKH SHEPTHH pellaercs 6oJee caI0KHO. FIMeHHO
TPaHCIOPT NpH ero NojaBJsiionied 3aBHCHMOCTH OT HedTH B OCHOB-
HOM U ollpeje/ser OCTPOTY cerOpHAIIHEH 3HepPreTHUYECKOH CHTYya-
LIHH B MHpe.

B GoablunHcTBe Oy OIHKOBAHHBIX TPOrHO30B, MOCBAIEHHEX pas-
BHTHIO MHpPOBOi 3HepPreTHKH H TPaHCNOPTHHX CPEACTB, OTMeyaercs,
YTO [0 KOHIA TeKyIero cTOJeTHS M, BepOATHO, ele JOJT0 3a ero
npelesaMH ABHraTeNH BHYTPEHHErO CrOpaHHs COXPaHAT BelYIHYIO
poab B TpaHcnOpTHOH 3HepreTHke. I[Ipu 3TOM OOBEKTHBHAH OLEHKA
MOJOXKeHHS] ¢ pecypcaMH yrJAeBOAOPOAHOrO CHpPbSA TO3BOJASET
yTBepXKJaTh, YTO NPH PalHOHAJLHOM HCNOJb30BaHHH HedTb OCTa-
HeTCs BaiKHeHlUMM HCTOUHHKOM 3HeproodeclleYeHHS TPaHCIOPTHHIX
CPelLCTB B TeUeHHe AJIHTEJILHOTO BpEeMeHH.

BMecre ¢ TeM O4eBHAHO, YTO MO Mepe BO3HHKHOBEHHs TeXHHYe-
CKHX H 3KOHOMHUYECKHX IpeAMNOCHIIOK B TPalicTIOPTHOH 3HEPreTHKE
NocTeneHHo OyAeT BO3pacTaTb poOJb TNPHPOAHOrO rasa, TAKeJbIX
nedTell M TPHPOAHHX OMTYMOB, YIJIS, FOPIOUHX c/aHileB, OCHOMaccH
W APYrHX HeTPajHLUHOHHHX HCTOUHHKOB CHIPbsi A/ NPOH3BOLCTBA
MOTOpHHX TOMWIKB. OHH 00beAHHAIOTCA B HAYYHOH JHTEpaType Io-
HATHeM «aJbTepHATHBHBlE HCTOYHHKH CHIpbsi», B TO BpeMs KakK TOI-
JUBa, KOTOpBle NMOJYUYalOT Ha HX OCHOBe, Ha3bIBAIOT «aJbTepPHATUB-
HBIMH MOTOpPHBIMH TONIHBaMH>. .

Hecenenosanus B 06J1acTH TIPOH3BOACTBA H TPHMEHEHHS aJbTep-
HATHBHBIX MOTOPHBIX TONJHB B NOc/ejlee BpeMs IWHPOKO pa3Bu-
BAlOTcsA B pasHBIX cTpanaX Mupa. IIpeioXKeHb pa3lHuHbE METO/LI
MONyYeHUS] M HCMOJIB30BAHMS WIHPOKOA raMMB TaKHX TOIMMHKB. Oc-
HOBHO# meMbio Beayiuxes B artoil 06nactH B CCCP u 3a pybGexom
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HcesleOBaHH! M pa3paboOTOK fB/sfeTcd pacllipeHHe chlpbeBOil 643w,
TIOKMCK 3Hepro3@QeKTHBHHX MOTOPHBIX TOIJNHB H MeTQNOB HX pa-
IIHOHAJBHOTO NpHMEHEHHS, T. e. cO31aHHe HeOOXOJUMLIX TeXHHYe-
CKHX H 3KOHOMHUYECKHX YCJOBHH /51 YacTHUHOH 3aMeHH TOIUIHB,
BoipabaTbiBaeMBX CEerOJHs NPEeHMYIeCTBeHHO H3 He(TAHOIO CHpHS.

Kaxauwi u3 npeigsaraeMulXx BHIAOB aJbTepHAaTHBHHIX TOIJIHB,
a TaKXKe MeTOJ]OB HUX NOJNYYeHHS U mpHMeHeHHsi HMeeT CBOM NpeHMY-
mecTBa H HejpoctaTkH. IlosToMy aaA BHGOpa pauHOHAJLHHIX Ba-
PHAHTOB TEpPCNEeKTHBHOTO TOMIHBOOOecleUeHHs] TPaHCMOPTHOH 3Hep-
FeTHKH BaXXHO paHXKHPOBaTb TaKHe TOWJHBA MO HX BO3IMOXKHOH 3¢-
(eKTHBHOCTH B CpPaBHEHHH ¢ TPaAHUMOHHBIMH HeTAHBIMH TOIJIH-
BaMu. CJ0XKHOCTb 3aayd COCTOHT B TOM, UTO 3JeCh TecHO TnepernJe-
TAKTCH PECypcHLle, TeXHHUeCKHe, 3KOHOMHYecKHe H 3KOJOTHUYECKHE
¢akropHl, KOTOpble TpeOYIOT KOMIJIEKCHOTO H CHCTEMHOr0 yyera.

Xorsi MOTOpHBHIe TOIMJIHBA HaXOAAT NpPHMEHeHHe HA pas’zJHUHBIX
BHAAX TPAHCIOpPTa, a TaKiKe B [BHraTelsiX BHYTPeHHero cropalns,
YCTAHOB/JEHHBIX HA PAasyIHUHHIX CeJbCKOXO3AHCTBEHHBIX, A0pOXKHO-
CTPOUTeJbHHX H NOAbeMHO-TPAHCMOPTHBIX MalllHHax, H Ha pasJHy-
HBIX CTALHOHADHBIX CHJAOBHIX YCTAHOBKAaX, OCHOBHOe BHHMAaHHe yie-
JIeHO HCMOJL30BaHHIO TOTMJIHBA Ha aBTOMOOHJALHOM TpaHCNOpTe Kak
HanboJee KPYMHOM ero norpebHTene.
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HCTOYHHKH CbIPbA OJ14 NPOU3BOACTBA
MOTOPHDIX TONJIUB

1.1. XAPAKTEPHCTHKA H KJACCHO®UKAUHA MEPBUHYHDIX
UCTOYHHKOB 3HEPIrHH

OcHOBOH TN/aHOMEPHOTO H CBOeBpeMEHHOro Ilepexoja Ha HOBHE
BHAB 3HeProHOCHTeseH, 06eCNeyHBalOmero HajeXKHYK 3IHepreTHue-
CKylo 6asy obiiecTBa, CJAy:KAT HayuHo 06OCHOBaHHOe olpeleseline
3anacoB 3HepreTHYECKHX pecypcoB, TeXHHKO-KOHOMHUYCCKAS OLEeNKa
BO3MOXXHOCTH HX OCBOEHHSH, HccJiel0BaHHe NHHAMHKH H CTPYKTYpPH
norpe6eHHs NMepPBHUHBIX HCTOYHHKOB 3HepTHH H BJIHAHHS HAayuHO-
TeXHHUeCKOro Iporpecca Ha Maclltabul H TeMIB HX HCMONbB30Ba-
HHA. B cBfA3M ¢ 3THM Heo6X0aHMO KaaccHPHHHpoOBaThH NepBHUnHIE
HCTOYHHKH 3HEPTHH Ha pa3/iHyHble KareropHH H TpyIIbl B 3aBHCH-
MOCTH OT cTelleHH H3YUeHHOCTH 3anacoB H OOOCHOBaHNOCTH HX KO-
JHYeCTBECHHBIX H KayecTBeHHHX OlCHOK, NOATOTOBIAEHHOCTH 3Hepre-
THYeCKHX pecypcoB K NpOMBILIJIeHHOH pa3pabOTKe, HX HapOAHO-
XO35HCTBEHHOH 3HAYMMOCTH, TeXHHYCCKOH BO3MOXKHOCTH H 3KOHO-
MHYECKOH neecoo0pa3HOCTH OCBOEHHS.

JJs KOJHYeCTBEeHHOH H KauyecTBEHHOH OLEHKH NepBHUHBIX HC-
TOUYHHKOB 3HEDPrHH, HJH NEepBHYHBIX 3SHEPTeTHYECKHX pPEeCypcoB
(I139P), BakHOe 3HayeHHe HMeer CHCTeMHAs XapaKTepHCTHKAa BH-
JI0B 3HeprHH H (QOpM ee npeBpallieHHs. B cooTBeTcTBHH ¢ cOBpeMeH-
HO#t HayuHOH KJaccH(HKanHeHd BbAEJAIOT cAelAYIouHe BHIB 3Hep-
THH. siaepuas, XHMuuecKas, TeIVIOBas, MexaHMyeckas, 3JIeKTpHue-
CKasl, 31eKTpOCTaTHuUecKasd, 3JeKTpOMarHuTHas, ynpyrocrias, mar-
HUTOCTaTHUCCKAs, HeHTpHHOCTATHYeCKas, AHHHTHNAUHOHHAA, HEHT-
pPHHOJIMHAMMUecKasd H Me3oHHas (Me3oHogHHaMHueckas) (2], Hs
3TOT0 MHOrooOpa3ug B BHJe KOHEUHOH 3HeprdH B Hacrosllice BpeMs
HCTIONB3YIOT TEMIOBYo (oKONMo 76% oOulero pacxona 3SHEPrHH),
MeXxanHyeckylo (0Kono 23%) u 3JMeKTpoMarHHTHYW0 (a5 OcBelie-
HUS H Tmepenaud uH(opmamud — okoJo 1%) (3l B kauectBe suep-
roHOCHTeJel A 3HepronoTpe6/sSIomHX YCTAHOBOK (MOGHIBHEIX H
CTaLHOHAPHBIX CHJAOBHIX YCT4HOBOK, BKJAOUdad JBHTaTe/JH BHYTPCH-
Hero cropaHus, TPOMBIUJEHHEIX Teyed, GHITOBHX harpeBaTeNbHLIX
NpHOOPOB, KOTEJbHHX pas3AHUHOTO Ha3HAyeHHs W T. IL) cCayXKar
TOTUTHBO H TPOAYKTH ero NepepabOTKH, nap H ropavas BOAE, 3Jek-
Tprueckas snepruf. MCTOUHHKaMH NONYueHHS KaK HeloCPeACTBeH-
HO HCHOJb3yeMblX BHIOB 3HEPTHH, TaK H NPOMEXYTOUHBIX 3Hepro-
HOCcHTeNell ABJSIOTCA XHMHUECKAafd 3Hepruf HCKONaeMbIX TOILIUB,
sijepuasl 3ueprHs, ruapaBjHyecKas SHeprHs, BHYTpeHHEE Tel1o
3e M,

Bo MHOrMx c/iyyasix NCpBUUHBIC HCTOYHHKH 3HEPTHH HE MOryT
GHITH NPAMO HCHOJNB30BalLl B 3HepronorpebIsIOIUX YCTAHOBKAX,
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a Tpebyercs coorBercTBYlollee npeoOpasoBanHe HX B YI00HYIO AJI5
KoHeuHoro mnorpe6Jyenus ¢opmy. Hanpumep, no6Hras u3 cKBaXKH-
HBl (chipasi) HethTb IJ5 NPUMEHEHUS ee B JABUTaTeJisiX BHYTPEHHEro
cropahnus TozaBepraerca liepepaborke ¢ monyuenueM O6eH3uHa, peak-
THBHOTO H JH3€JBHOTO TOIJIHB H APYTHX MOTOPHHX TOILIMB, ¥YTOJb
¥ NPHPOAHHIH ra3 AN TOJyueHHS 3JeKTPHUeCKOH HJIH TelIOoBOH
SHEPTUM MOMKHO HCMONb30BaTh HEMOCPEICTBEHHO WM 10cje cOOT-
BETCTBYIOLEH TOArOTOBKH, HO AJA 3PPEKTUBHOTO TMPUMEHEHHUS B
ABHraTe/sIX BHYTPEHHETO CTOpaHHA HX HeO6XOMMMO Tpeo6pasoBaTh
B IKHIKOE YTJeBOAOPOAHOE TOIJIUBO, METAHOJ, CKATHIH UIH CHKH-
JKeHHBEIH MeTaH, uro Tpe0yeT MpHMEHEHHUS COOTBETCTBYIOINMX TeXHH-
yecKHX CPEJICTB H BBI3bIBaeT onpejecleHHble 3HepreTHYECKHe 3aTpa-
THl, BJHSIIOIIHE B KOHEYHOM cHeTe Ha OHeHKY seanuniinl T19P.

- O6mue 3anacel HEPrHU, Ha KOTOpPHE MOXET pacCUHTHBAaTh ue-
JIOBCUECTBO, ONEHHBAKIOTCA TNEpBHUHHIMH 3HepreTHUeCKHMH pecypca-
MU; OHH TMOApPa3zaedAOTCAd Ha [ABe TpyNIkl— BOCIPOU3BOJHMEE
(Bo306HOBJIsIeMBle) H HEBOCIPOM3BOJIHMEE (HEBO30OHOBIsSEMELE).

K BOCHPOM3BOAMMBIM HCTOUHMKAM 3HePrHH OTHOCHTCS cJejylo-
IIHe: 3HepTHsA COJMHEUYHOTO H3JyuYeHHS, NOCTHUTalolas OBEepXHOCTH
3eMJH; THApaBaHuecKasd 3Heprus CTOKa pPeK; dHeprHA NPHUJIHBOB H
OTJIHBOB OKEaHCKHX BOJ, oOpasywooliasici €0A BJHSHHeM 3HeplTHH
Jlynwt; sHeprus mnpoBoro OxeaHa B BHJAe MOPCKHX H OKeaHCKHX
BOJIH, TEUEHHH, Temjia MOpeH H OKeaHOB; TeorepMaJibHafg 3SHeprus
(BHyTpeHHee Temnsao 3eMJH)}; 3HeprHs OHoMacchl (ceNbcKOXO3fHCT-
BEHHHX Ky/JbTYp H WX OTX0/J0B, [PEBCCHHbI, BOAOPOCHCH H APYrHX
PACTUTEJbHBX MaTepHanoB, TBEpPAHX H XKHAKHX OBITOBHIX OTXO0/0B
¥ T. 1.); 3Heprus Berpa. BesimuHHa 3HepPreTHUYCCKOro MOTEHIHaAa
Bocpou3BoAHMEIX [IDP orpoMua, HO B Hacrodiiee BpeMs M3 BceX
3THX HCTOUHUKOB 3HEPTHH B KauecTBe KOMMepuecKHX, T. e, NoTpel-
JsleMBIX B NPOMBIUJNCHHBX MacliTabaX, UCTIONB3yeTCHd NPaKTHYe CKH
TORLKO THApABINUYECKAs 3JHEPTHS, HA [OJMI0 KOTOPOH NPUXOAMTCH
okoso 2% o01ero MHPOBOIO MPOH3BOACTBA SHEPrOpPECYpPCOB.

K 1eBo306HOBNACMHEM 3HEPTCTHUCCKHM peCypcaM OTHOCSTCH
HCKOTaeMule TOIIHBA — OOKuYHast nedTh H rasoBHM KOHACHCAT, TH-
XKesple He@TH H OpHPOJNbic OGUTYMBI, TPHPOJHBLIA (eCcTCCTBEHHBL)
H neTanofl (MonyTnHi) ras, yrojb, roplouHe claaHlll H TOpO. '

Ocoboe MecTo MpH OUEHKC 3HEPTeTHYECKHX pecypcoB 3aHHMAcT
anepuas sneprus. Ec/ld roBOpHTEL 0 SAEPHOM TOTIMBE, TO KOJHYECT-
BO pajHO3dKTHBHBIX MarepHaJoB B 3eMHOH Kope OrpaHHYeHO, H B
Cayuyae HCIIOJb30BanHA HX B COBpeMEHHHX peaKropdX Ha TeINIOBHX
HeHTpOHAX pecypch 3TOT0 TOIVIHBA cJenyer paccMaTpHBarTh Kak
HeBoCTpoH3BoaHMBe. OHAKO MpH HCNOJb30BaHHH YpaHa B peak-
TOpax-pasMHOXKHTe X INoJdyyaemasi 3HepPTrHd yBeJHUHBaeTcHd Ha-
CTONBKO, 4TO 3TOT HCTOYHHK CTAHOBHTCH BOCIPOU3BOAHMBIM.

KnaccudHkanusi 3amacoB W pecypcoB TNoJie3HHIX HCKOTIaeMBIX,
a takkKe CHCTEMHas Oll€HKa BeJHYHHB! pecypcHoit 6a3bl ApYyrux nep-
BHUHHIX HCTOYHMKOB IHEPTHH, OCYLIECTBJAsIEMEle HA €JHHOH MeTOnO-
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Ta6auna 1.1. Conocrasfienne KaTeropuil 3aMacos m pecypcos Hedit,
BHJleAsleMbIX MO cTeneHH HiyyennocTH 8 CCCP un CLIA

Kareropuu 3anacoe H pecypcom

Kaaccuduxanuon-
Hble CXKeMbl OrxpoTne (3anacn) Heotkputne (pe-
cypchl)
Ilpensapu~
PasBenanuse TenpHo | [1epCHexTHB- [Mpornosune
QI EHEeHHLIR HBC
CCCP
Kareropus | Kareropua|Karere-| Kareropua Katero-|Katero-
A pun €1 Cy Kareropin Ci | pus J13| pea M2

CIuA AHHU--ATA
C YYETOM DEeKO-
MeHJayHi XOoKJa-

OTKpPBITHE

HeoTKpHITHE

Jokasanhne, Be- HenozasaHuble

POATHOCTL OOA-
TBEDH LEHH 5T

I'dnoreTH-
yecKHe

YMOspHTEAR-
Hhle

BepoaTHule| BosMoxHERIE

aa na XI MHK onenkH 90%

JOTHUECKOH OCHOBE, HMEIOT BalKHoe 3HAucHHe nJIs oOflpe/eNIeHHS
JAONTOCPOUYHBIX MepcneKTHB 3Heproobecneuctust. B HacTodAmee BpeMy
B Pa3HHX CTpaHAX NPUMeHAIOT PA3JIHUHble KJAacCHQHKAIMH MeCTO-
pPOXKAEHHIT MoJe3HbIX HCKoMaeMblX. Comoctasaenne 3THX KJaaccH(H-
KAIHH OCJOXKHEHO HeOJHHAKOBHIM TOAXOAOM K OLEHKE DecypcoB W
3alacoB H LEJCBOMY paclpe[e/JeHHIO HX 110 KaTerOPpHAM ¢ TOYKH
3peHHs1 pa3Be/laHHOCTH H KOHOMHYeCKO! OLEHKH, pa3JlHUHeM B Hc-
NoaAb3yeMbIX eJHHHIIAX H3MepeHHsA (MaccOBLIX, 0OBLEMHBIX H YCJOB-
HBIX) H NpHUMeHAeMbIX TepMHHAX. C meJblo yeTpaHeHHS 3THX TPYIA-
HOCTeH B TeuycHHe NJAHTEJbHOI'O BpEMEHH IOJ STHAOH pasJHulIBIX
MeXKIYHAPOIIIBIX OpraliH3alHH IpenNPpHHEMAIOTCH TONBITKH cO3/a-
HHSI yHHBepcaJbHOH KJAacCH)HKAUHH, KOTOpHe, OJHAKO, TOKa He
AaJH OKOHYATeJbHbIX pe3yJ/bTaToB. Ha ceroiHsUIHHN AeHb IPAKTH-
yecKH He pellleHa jaxe 3ajaua pa3paboTKH eAHHOH TepMHHOJIOTHH
AN XapaKTepHCTHKH BceX THIMOB MHHCPaJbLHHX pecypcoB. Bompo-
CAM COMOCTABJeHHs H OIEHKH pa3/IHYHBIX JeACTBYIOIHX KJAaccH-
QHUKauHi 3HEPreTHUECKHX PECYpPCOB MOCBAIEH psijg pa6oT cOBeTCKHX
M 3apyOeKHBIX crelnaaucToB [4—H6).

B 1983 r. B ualeil ¢cTpane Golia BBejeHa B JAeHcTBHE HOBas
KJAACCHPUKANHSA 3anacoB MeCTOPOMKIeHHH, [epCIeKTHBHHIX H IIpo-
THO3HBIX pecypcoB Hed)TH H Ta3a, CpaBHEHHE KOTOPOH ¢ LIHPOKO Hc-
NoJb3yeMo#t B psije crpaH KJaaccHpHKaluued AMepHKaHCKOTO Hedrs-
woro wmucruryta (AHU — ATA) npuseneno B ra6a. 1.1 [6]. He-
CMOTPS Ha pa3jHyus B MeTOJaXx OHEHKH H yueTa OTACAbHBIX Karte-
ropu#t, B nejdom mpumensiemble B CCCP u CIIA knaccHpHKanuu
3aMacoB H pecypcoB HedTH, OCHOBaHHbBIE HA CTeNeHH HX H3YYCHHO-
CTH, COMOCTABHMBI MeXKAY c0BGOH.
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B ofweM BHIe IJ5 KOJHYeCTBEHHOH OLIEHKH MEPBHUHLIX HCTOY-
HHKOB 3HeprHH HauboJiee nesecooOpasHBIM IpelcTaBiasercs KJiac-
cHQUKAUUA UX MO TAaKHM OCHOBHHIM IlapaMeTpaM, KaK creflicHb reo-
JIOTHYECKOH M3YUYEeHHOCTH, IKOHOMHUECKAs Leecoobpas3HocTh BOBJe-
UeHHA B p83p360TKy H TeXHHKO-TeXHOJOIHueCKasd TOTOBHOCTh K
paspaborke. JI/ig OueHKH 3THX MapaMeTpOB NpejJjaraercs NMpHHATH
clleIyIOllHe ofipeneseHHs HaHbo0Jee yacTo HCIOJAb3YeMBIX TCPMHHOB.
~ Hauanpnble moreHuMadbHBe pecypchl (pecypcHasi 6aza) — 370
o6lice KOJHYECTBO NOJIE3HLIX HCKOMaeMBIX, KOTOpOe COAePXHTCH B
HeJpax H MOXKCT OHTDL OLEHelo B COOTBeTCTBYIOIIHX eJHHHLAX H3-
MepeHHs. [TpHMeHHTEJIBHO K BO3OOHOBJIHEMBIM 3HEPreTHUECKHM pe-
cypcaM moj pecypcHo#t 6a3ofl clenyer MOHMMaTh ofllece KOJHUYCCT-
BO TOTEHIIHaNbHOA 3HEpPTHH, KOTOpOH o00/Jajact NaHHBIH HCTOUHHK
H KOTOP&H TaK¥Ke MO¥KeT OBbITL Bhipaxkela B TCX HJH HIbIX €JHHH-
aax HBMCpeHHH.

OTKpBiTHeE 3amachl —YacTh Pa3BellaHHBIX H TPeABaPUTENbHO
OllCHEHHBIX H3BNeKaeMBX pecypcoB. B 3apy6eXnol aurteparype ua-
CTO B KaueCTBe CHHOHMMa IIOHATHA 3allachl HCNOJIB3YIOT TEpMHH
«pe3epBH», TOJ KOTOPHIM IOHHMaeTcd 4acTb pPecypCoB, MPUrOaHAS
K HCIOJb30BAHHKY TIpH Y2Ke CYIMeCTBYHINHX TeXHOJOIMHYeCKHX H
9KOHOMHYECKUX YCJAOBHAX. 3amachl Ha ONpelesyIeHHYIO 14Ty MOTYT
OBITL pasjelieHbl Ha uU38.e4ennbie (CyMMa HAKOMJGHHOH A0OLIUM 3a
MepHOA paspaBoTKH MecTOpoXkKaeHHd, OacceHHa, 3ajeXu) U Texy-
ujue, KOTOPLIC B CBOIO oyepenb ToJApa3fesAlorcs Ha pa3Bce JaH-
Hele (nokaszaHnwe) 3anacel (B CCCP npHMeHHTENBHO K He(TH 5TO
3anacel Kateropufi A, B # C) u npeaBapuTeJbHO OLEHEH-
neie (B CCCP 3to xateropus Cp).

Jnst olleHKH pcaJbHOCTH BOBJICYCHHS 3aMacOB B IIPOMBIUIIEHHYIO
pHSPEGOTKy BAXHOC 3HAUYCHHC UMCHOT TCXHHKO-3KOHOMHYeCKHEe KPH-
TEpPHH, oNpejeldlomiHe TeXHHYecKyl0 BO3MOMXKHOCTH H 3KOHOMHUe-
CKYyI0 Lesecoo6pasHocTh MX ocBoeHHA. HamnpuMep, MOMHOCTBIO pas-
BeJaHHble 3allachl B psije cayyaeB He MOTYT OHTL B AaHHBIH NepHoX
BOBJICUCHH B IPOMHINJIeNHYI0 pa3zpaboTKy H3-3a OTCYTCTBHS 11e0G-
XOJAHMMBIX TE€XHHUECKHX CPeJCTB HJH TEeXHOJOTHI J00bluH. B 1o XKe
BpeMsa MOTYT HMCTbCA EBCC H606X0,ZIHMbIe reodoruiyeCKHe YCJOBHI H
TeXHHYCCKHE BO3MOXKHOCTH I/ BOBJCUCHHS MeCTOPOXKICHHA B pas-
paboOTKy, HO pSA MPHUYHN (NH3KHe A¢GHTH, MaJble 3anachl, 6oJblIas
yAaJeRHOCTh 0T MecT NMorpebiaeHus H Ap.) jAenaetr pa3paboTKy He-
pcHTabenbHOH T1PH  CYIIeCTBYMOIMHX 9KOHOMHUYCCKHX  YCJIOBHAX,
B cBsizm ¢ 3TuM B Halllek cTpaHe pasBejaHHbie 3anachki noapasfe-
JSI0T MO0 HApOIHOXO3AMCTBEHHOMY 3HAUEHHIO Ha jJBe TPYNIH — Ha-
AaHCOBbIE, pa3paboTKa KOTOPHX Ha JIaTY OLUEHKH KOHOMHUECKM Ie-
NecoobpasHna, U 3abadsaxcosgele, pazpaboTKa KOTOPHIX B NaHHUBI Ie-
pHoa nepeHTabelbHa. 3abanaHcoBble 3amacel MOTYT CTaTh 0OBex-
TOM TIPOMBIIJIEHHOTO OCBOEHHA B OyAyIEM, B cJayuae H3MeHeHHS
TEeXIHKO-2KOHOMHUCCKHX YCJAOBHH HX J00bluH H 2HeproobeciieveHHs
B LeJOM. :
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B zapyBexnoii npaxtuke pecypchl B 3aBHCHMOCTH OT cTelelH
FOTOBHOCTH K OCBOGHHIO MOAPA3JeNSIOT HA TPH TPYNIH:

aKTUBHbIE (MADXKHHAJpHBIE) HAH peHTabenbHble, OCBOeHHE KO-
TOPBHIX 1eJMec000pa3HO B AAHHBIX TeXHHKO-3KOHOMHUYECKUX YCJIOBH-
X, T. e. NIpH CYI{ECTBYIOIeM ypOBHe TeXHHKH H TEXHOJIOIHH H AeH-
CTBYIOLUHX LEHdX Ha HCKOMAaeMble TOMJAHBA M TPOIYKTH HX Iepe-
paborku;

CyOaKkTuBHbie (napaMapXKHHaMbHBlE), Npexacrasisiomue coboH
HeKoTopyw Oofee JOPOrOCTOSIINYIO YACTh SKOHOMHUECKH H3BJIEKae-
MBIX DEeCcypcoB, KOTOpas 10 3aTpaTaM Ha OCBOeHHe OJIH3KO UpPHMBEL-
KaeT K 5KOHOMHYECKH peHTale/IbHEIM pecypcaM (3allacaM) H MOKeT
CTaTh peHTabeJbHOH B cJyyae He3HAUYHTEJNhHOIO MOBRIEHHS LEH HA
Cblpbe MJH COOTBETCTBYIOINErO YyAeUIeBJEHHS pa3paboTKuy MecTo-
poXnenui; :

naccusnsie (cyOMapKHHaJbHBIE), TpeaCcTaBASIOLIHE cO60# yacTh
3KOHOMHUECKH HepeHTabeJbHLIX pecypcoB, NepeBoj KOTOPHIX B Ka-
TErOpHI peHTaleJbHbIX TpebyeT 3HAYHTEJNRHOTO pOCTA [EeH Ha
HCKOMaeMble TOMIKHBa (OoJsiee yeM B [,5 pasa no cpaBHEHHIO CYpOB-
HeM, CYI[eCTBYIOIIHM H4 MOMEHT OLEHKH) HJH e CYIIeCTBeHHOTO.
YMEHBIIEHHA H3JepXKEK TNPOH3BOACTBA B pE3yJibTaTe TeXHHYECKOIo
nporpecca.

Takum 06pa3oM, K K4ATerOpHH «3alacH>» cJieJyeT OTHOCHTh Ty
YacTh NPHPOAHLIX PeCypcoB, KOTOpasf pasBelaHa, NMOATOTOBJeHa K
paspaborke H MOKeT OmiThb H3BJeYeHa M HCNOJb30BaHA NPH JaHHOM
VPOBHe TeXHHKH H [IeHCTBYIOIIHX HA AATY OLUEHKH 3KOHOMHYECKHX
YCJIOBHAX.

HeoTkpbiTHE pecypech — 3TO UaCTh HAYaJbHBIX NOTEHUHAJbHBIX
pecypcoB, HaJHYHe KOTOPBHIX THpejnosaraetrcs Ha OCHOBe oliereo-
JOTHUCCKHX CBejeHHH H TeOpeTHYeCcKHX (YMO3pHTe/NbHBIX) Upej-
craBaenuil. Kak IpaBuH/iO, HEOTKpLITLIE pecypcbl ONpeAe/sIIoTCs B
pe3yibraTe KOJHYECTBEHHOH OLEHKH WepCleKTHBHBIX I[POrHO30B
PA3JHYHBIX 110 CTCIEHH H3YUEHHOCTH H 000CHOBAHHOCTH Te0JIOTHYe-
CKHX 00BLEKTOB.

Hapsiny ¢ reonorugeckofl H3y4eHHOCTBIO A/ KJaAacCH(]HKaLHH
HCKOMaeMBIX TOIVIHB BaXKHO@ 3HAUeHHe HMeeT OTHEeCeHHe HX pecyp-
COB K KaTerOPHH TeXHHUECKH WJIH KOHOMHUECKH H3BJeKaeMBblx {b].
Texnnuecku H3BAeKaeMble pecypchbl — 3T0O YaCTb I'eOJIOTHYECKHX pe-
CYPCOB, KOTOpasi MoXKeT OBITh Haljena H H3BJeUeHa BCEMH H3BECT-
HBIMH B HacTrofdllee BpeMs H oXHjaeMbIMH B OyayuieMm crocobaMu
MOHCKOB, pa3BejlKH U pa3pabOTKH MecTOpOXKAeHHH Oe3 yuera moay-
Jaromecs TpH TOM CTOHMOCTH KOHEUHOM NMPOAYKUHH. JKOHOMHYe-
CKH H3BJIeKaeMble pecypchl NpeacTaBasioT cOO0H YacTh TeXHHUECKH
H3BJleKaeMbLIX PecypcoB, OCBOEHHE KOTOpOH peHTade/bHO B COBpe-
MEHHBIX HJH OXKHIaeMbiX B OyIyIeM YCJIOBHAX.

[epBuunbie sHepreTHyecKHe pecypchl OTAHYAITCA 6OMbLINM Pas-
HOoOpa3HeM 1O BHAAM M THNAM: Yr/JAeBOAOPOIHBIE — OT THKCIbIX
Hed)Tell [0 JMIETKHX ra30B; TBepJbe TOpIOYHC HCKONAEMBIE — OT TOp-
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¢a no anTpauura; AgepHoe TonaHBO H T. A. C TOuKH 3peHHs (H3H-
KO-XHMHYECKHX H JHEpPreTHYeCKHX XapaKTEepHCTHK 3HAYHTeJbHBIE
pa3HUHs HabJIONAITCA He TOJMbKO MeXIy TaKHMH pasHOpPOAHBIMH
I15P, kak, HallpuMep, cCOJHeYyHas 3HEpPrHs H HedTh HAH aTOMHAA
3HEeprHs H NPHPOAHBIA ras, HO H BHYTPH OMHOTO H TOTO ¥Ke BHIA
II5P

B 3aBHCHMOCTH OT [WJIOTHOCTH H 3JE€MEHTHOTO COCTaBa Tel-
JIoTa cropadus uedred pasyHYHBIX MECTOPOKACHUH MOMKET MEHATh-
ca or 39,5 [Ixk/r (raxkenas Hedpthb MecTopoxknenus BockaH B Be-
necysse) no 43,6 T'Ix/r (nerkas nedth, KobbiBacMag B HHaone-
3uu). Temmora cropauHs NPUPOAHOTO U HedTAHOrO ra3oB 3aBHCHT
BO MHOTOM OT COA€pPKAHUS B HUX HHEPTHBIX KOMIIOHEHTOB H MOXKET
Konebarbcs B Opegenax ot 34 mo 47 MJIx/m3 [4).

JHepreTHUecKasd XapaKTepHCTHKa yIJIeH onpenesisercsi B OCHOB-
HOM cOjepXKaHHeM B HHX yrjepoja, a TakKiKe 30JIkl, Cephl H JIPyTHX
HEyTJIEDOAHBIX NpHMeceH U Mo¥Ker H3MeHATbea ot 33,5 I/t nad
antpauuta no 14,7 IJIXK/T ans AurHura.

Takum obOpa3oM, AaXKe HCKoNaeMble pecypchbl OJHOTO H TOTO XKe
BHa IO CBOEH KauecTBEHHO! XapaKTepHUCTHKe CYIECTBEHHO pasJiH-
4aloTcAd MexXay cobod. TeM OoJiee CJIOKHO CONOCTABJAATL pecypchl
HeBO30OHORJISIEMBIX TOIIHB H SA€pHOH 3HEPTHH ¢ BO30OHOBJISIEMBIMH
HCTOUHHKAMH 3HeprHu. IlpH 9TOM ec/iH S]epHOe TONJHMBO XapaKTe-
pH3yeTCcsl BBICOKOH CTEIeHbl0 KOHLEHTpallHH 3HEpPTrHH (NpH aeJleHHH
1 r ypana Buigeaserca 82 [JIxK Tel10BOH 3HEPTHH), TO BO30OHOB-
JsieMble MCTOYHHKH 3HEPIHH XapaKTepH3YHTCA HU3KOH MJIOTHOCTBIO
H pPaccpelOTOYEHHOCTRIO 3IHEPreTHYeCKOro IoToka. Tak, cpennss
HHTEHCHBHOCTh COJIHEUHOIQ H3JyUeHHS Ha NMOBEPXHOCTH 3eMJH oue-
nuBaercs B 160 Br/M% a cpepnsis mJIOTHOCTL 3HEPrHH, KOTOpas Mo-
xKeT ObiTb MOJYyUeHa 33 CUeT HCMOJb30BaHHS JIECHOTO IOKpoBa 3eM-
Jy, cocraniser 0,2 Br/m? [7, 8].

JAs OUEHKH Be/HYHMHBL Pa3HOPOIHBIX 3HEPTeTHUYECKUX pecypcos
HeoOXOnHMO pelluTh JBe 3ajnauyH: 1) Ha Kakol 0asze HX cleiyer
cpaBHHBaTb U 2) KaKHe NepeBOAHBIe KO3(p(QHIHEHTH cleayer Hc-
IOJMb30BaTh [/ KaXJIOro pecypca IpH IPHBEJEHHH ero K 3TOH
6aze.

OuesHaHO, pelleHHe MOKeT ObITh peaJH30BAHO Ha OCHOBE BhI-
Sopa oNpejeseHHBIX 3HepreTHUeCKHX eAHHHI[ H NDHBEICHHS HX K
€IHHOMY 3HepreTHueckomy skBHBaJieHty. [IpobieMa yacro Oc/a0XK-
HSeTCA TEeM, UYTO B pas’HbIX CTpaHaX A/ KOJHUECTBEHHOH OLICHKH
UCKOMdeMbIX TONJIHB HCNOJAB3YIOT pa3MHYHbBE eIHHHIH — OO beMHbIe
H Maccosble. B Taba. 1.2 gana cpennss sHepretHueckas XapakTe-
PHCTHKA B BHAE Y/eJbHOH TEILIOTHI CrODAHHS NEePBHUHLIX 3HEpre-
THYECKHX PECYpPCOB H 3HepreTHUeCKHe 3KBHBAJEHTH I/ HX lepe-
cyeTa, Hanbonee yacro BCTpeanOIJ_IHE‘,CH B OTeYeCTBEHHbLIX H 3apy-
OexXHbiX Nybankauusx. I1oab3ysick >THMH JaHHBIMH, MOXKHO AaTh
KOJTHUECTBEHHYIO OIEHKY MHpPOBOH pEcypCHO-3HepreTHYecKod Oasl
8 CONOCTABUMBIX BeJIHYHHAX}
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Taonuna 1.2. JHepreTHUecKHe KBHBANEHTH MEePBHYHBIX 3HEePreTHYeCKHX

pecypcos
Koadgituienr nepe-
BOJA& Hetou-
YiennHas 3HER- HHK
Bua T12P raA (Tengaora HHDOP-
CropaHas) B YCAOBHOe| B HedTsHoll| MalHK

TOIJIHBO JKBHBANEHT

Ilepauunsie anepzeTudeckue pecypcs

Hedrs 41,9 T'lx/r 1,43 1,0 2
YroJb KaMeHHBH 276 Tlx/T 0,94 0,67 [9]
Vronb 6YpbIA (JHCHHT) 13,8 TIx/T 0,47 0,33 [9]
[Tpupopxuit ras 34,3 TOx/ 1,17 0,83 [10]
/1000 m3
DJeKTPOIHEPIHA — N0 TEOPeTHYE-
ckoMy KosdduuueHty Ha 1000
kBT-u;
Ha AaTOMHBIX H FuAposnekTpo- 3,6 I'/Ix 0,123 0,08 [9]}
CTaguHax*
HAa HOBBIX TelNOBHX 2JekTpo- 10,5 [JIx 0,358 0,25 9]
CTAHLH AX
Ypan** 475,0 TIIx/kr 16,2 11,33 [11]
CnraHieBast cMona 40,0 'Dx/T 1,37 0,95 [4)
IHepeeTudecKue IK8UBANCHTHL
YeJI0BHOE TOITHBO 290 Tx/ryr. 1,0 0,7 [9]
Hedtsno# skBuBanedT 41,9 T'Ox/rns. 1,43 1,0 [9]

* Tlo TeopeTHueckoMy KoaddHuHenTy | KBr-u=123 r y. T.=860 xxan=3,6 MJix: Ba no-
??5)? 3apyOGexHBX TeNJCBBIX 3JEKTPoCTAHUHAX 1 KBt-u=357,8 r y. T.=2500 kxan=10,47 M x
* B o6LuHbIX peakToOpax Ha TeNJOBLIX HeHTpomax.

1.2. KJIACCH®PUKALHKA AJBTEPHATHBHBIX TONMJUB
H HCTOYHUKOB CbiPbA AJIA UX NPOH3BONCTBA

IlepBHunible 3HepreTHUECKHE peCypchbl ¢ TOUYKH 3PEHHS BO3MGXKIO-
CTH HX HCIIOJb30BAHHA JJS MOJYUeHHS MOTOPHBIX TOINIMB MOTYT
OHTh pa3iesensl Ha JBe Go/bllHe rpynnH. K nepsoil cieayer oThe-
ctd TI9P, korophle MOryT OHITh HenocpelCTBEHHO HCNIOJB30BAHH
AJIS MPOH3BOJCTBA TOMAHB. OHH BKJKOYAIOT BCE TOPIOUHE HCKOTae-
Mble H OHomaccy. Ko BTOpoil rpynne oTHOCAT OcTasbHbEIE NeDBHUHBIE
3Hepropecypcel, KOTophle He MOryt OBITh HCMOMAB30BAaHBl A/ Henlo-
CpeACTBEHHOro IIPOH3BOACTBA TOIUIHB, HO ¢MOCOOCTBYIOT pacliiHpe-
HHIO CHIpBeBOH 06a3bl A8 HX HOJyuyeHHS. BJIVsiHHE 3THX 3nepreTHue-
CKHX pecypcoB CKa3HBaeTcs ONOCpeAcTBEHHO, Uepe3 3KOHOMHIO op-
ralHyecKHX TONJIHB, 3aMellaeMBIX aJbTepHATHBHBIMH BHJAMU 3Hep-
rud. Hanpumep, atromHas saekrpocranmus Momnocteio 1000 MBr
I03BOJISET eXeroAHO S5KOHOMHTb OKOJIO 2 MJH. T OpraHHYecKoro
TOTJIHBA B YCJIOBHOM HCUHCJEHHH, KOTOpOe MOXeT OBITh HCIOMB30-
BAHO J/1 TPOH3BOACTBA MOTODHBIX TOMJIHB. AHAJOTHYHBIM TNPHMe-
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pOM MOXKeT CJAYHHTb H HCNOJb30BanHe BO30GHOBIASEMBIX HCTOYHH-
KOB 3HCPTHH — COJIHEUloH, BeTpOBOH, THApPO- H Te0TepMaJbHOH,
34MelIA0INX OpraHHyeckoe TOMHBO B TMpOH3BOACTBE 3JeKTpHUe-
CKOHl HMJIH TemJIOBOW 3HeprHH. ITpoM3BOACTBO AelIeBOH 3JIeKTpHUe-
CKOH 3HeprHH Ha OCHOBe Bo300HOBAseMBix [TDP MoXer crnocober-
BOBATh YCKOpDEHHIO TeMIOB BHeJpeHHs 3JeKTpoMoOuWiell mpH Ve-
TeIIHOM TeXHHYeCKOM o0ecleueHHH AKKYMYJSILHH 3JeKTPO3HEepPIHH
Ha ux 6opry.

[Tpo6neMa sneproofecneuenHs TpaHcmopra MoXeT ObTh pellle-
Ha TpH cO3JaHHH H BHeApPEHHH BBICOKOTEMIepaTYpPHHIX Ta300XJaxK-
JaeMbiX siepHBIX peakTopoB. IlIupokoe npHMeHeHHe TAKHX PeaKTo-
pOB CBS3BIBAKOT C OCYIIECTBJEHHEM A4TOMHO-BOJOPOJLHOH 3HEpIeTH-
YeCKOH  KOHUeNUHH, IpelycMarpuBaweil KpymnHoMaclurabhoe
NPOH3BOACTBO 3JIEKTPO3HePTHH H BOAOPOa ¢ HCIOJb30BaHMEM IO-
cJejHero B KayecTBe TPAHCHIOPTHOTO TOIJIHBA, a TaKxke IJas ApY-
THX SHEePreTHYeCKHX H CHIPLEBRHIX HY¥J HapoJAHOTO XO35MCTBA.

Ha MexayHapoanofi KoHQepeHLHH Mo 3HepreTHUeCKHM pecyp-
caM, coctosiBefica B 1979 r. B r. Monpeans (Kanazna), K «rpais-
LLHOHHBIM» HCTOUHHKAaM yrJAeBOACpPONOB ObIIH OTHeCEHH 3aJeXH
JIeTKHX H cpejHuX HedrTel, NMPHPOLHbIe Ta3bl H COAEPKAUIHECS B HUX
KOHJENCATHBIE JKHJIKOCTH, a K <HETPAIHIHOHHBIM®» — CKOIJICHHS
THKeJAHX Hedred M TBepAHX OHTYMOB — OT acdalbTa J0 KepHTa,
a Tak¥e XKHIKHe H raszoo0paszHble yrJeBoiopolbl, KOTOpble MOXKHO
noJy4ath U3 yryell, OHTYMHHO3HHX NMECUAHHKOB, FOPIOUYHX CJAAHLEB,
ra3orHApaToB, 30H reojaBienu#i, OHOMaccel, Topda, UpOMHIIJIEH-
HEIX H TOPOACKUX 0TX0/108 [5]. B cBsizH ¢ TeM, uTo psax HCNoJAb3ye-
MbIX ITGHSATHH He HMeJ /JOCTAaTOUHO UueTKoro olipele/ieHnd, Ha
XI MuposoM nedTanoM KoHrpecce Obli1a npensokKeHa eJHHas KJac-
cH()HKalLHA BceX THINOB NMPHPOAHBIX yriesoropoaoB [6). B xauecrse
OCHOBHBIX KJacCHGHUKALHOHHLIX MapaMeTpoB AJd BCeX HCTOUHHKOB
yI/IeBOJAOPO/I0B, BCTPEUAIONIHXCS B NPHPOJHBIX pe3epByapax, OHJIH
NPUHATH arperaTHOe cOCTOAHHE, TJIOTHOCTh H BA3KOCTh H peKOMeH-
J0OBaHHBl CJACAYIOI[HE OTpeeeHHs:

neTpoieym — IMpUPOJHAS ¢Mech NPeHMYINecTBeHHO YI/eBoA0po-
HOI'O COCTABa, CYLIecTBYIOMIAA B ra3000pa3HOM, KUAKOM HJIH TBEp-
JOM COCTOSIHHH; 3TO OOUIHH TepMHH, OTHOCAUIHACH KO BCeM cMecsiaM
IIPHPOJHBIX yrJeBo10pOI0B;

y2aeeodopodsl — NpeacTaBaqioT co00il XHMHUeCKHe COeHHEeHHs,
COCTOSIIHEe LeJUKOM H3 BOAOpPOAA H yrjepoja; OHH BKJKYAOT
He()Th, TPHPOJHBIH Ta3 H NMPHUPOJIBIE CMOJIEL

He(To HIH coipas He@To — 3TO Ta 4acTh MPHPOAHLIX YIJeBOAO-
poOnoB, KOTOpAas CylLIecTBYeT B KHAKOM COCTOIHHH B IIAacTOBHIX
YCJOBHSIX B TPHPOAHHIX pe3epByapax H ocTaeTcs XKHAKOH NpH ar-
smocdepiblX TeMIepaTypax U JAaBJeHHH; ee BA3KOCTL B OORIUHBHIX yc-
JgoBHAX He npesoiwaer 10000 mlla-c.

Ins noppaspencHus cblpolt HeTH Ha Jerkym, CpeRHIOD H TAXKENYIO DPeKo-
MEHAYETCH 4eTkoC VKa3’aHHC NHATA30HOB NAOTHOCTH. BepxHuil npefe’ npH STOM
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3apaercst IIOTHOCTHIO Bopul nipw 4 °C (1000 kr/m® mam 10°AHH). Hedrts naor-
HOCTBLIO BRIIRC 3TOro ypOBHSA CUHTACTCA CBGpXTH}KeJIOﬁ, d AJad OoCTaJpHhIX THIIOB
HethreHl nNpHUATO CAEAYIOmIEEe REJeHHe NG NJOTHOCTH: TaxkeIad nedptb — 1000—
920 kr/m® (10,0—223°AHH), cpemuas uHepTsr — 920—870 Kr(})m (22,3—
31,I°AHH) u nerxas uepTh — Menee 870 Kr/m* (Goaee 33,1°AHH).

IIpupodnetii 2a3 — 370 Ta YacTh NPHPOIHBIX YreBOL0pO0B, KO-
TOpas CylecTByeT B ra3o00pasHOM COCTOSIHMH MJH pacTBOpeHa B
He()TH B IUIACTOBHX pesepByapax M MmpejcTaB/ser cobofl ras mpH
armoc(epHBIX TeMIIepaTypax H NABJEHHH.

F'azokondencarnoie scudxocry — NpecTaBaAOT co6of Ty yacrb
NMPHPOMHOTO Ia3a, KOTOpas B MJIACTOBHX YCJIOBHAX B NPHPONHBIX
pesepByapax cyliecTByeT B ra3o0o0pa3HOM COCTOSHHH JAHOO pacTBo-
peHa B HeTH H MepeXOJHT B razoo0pa3Hoe COCTOSIHHe B Ipoliecce
JNOOBLIUH, HO Ha Ha3eMHHX YCTAHOBKaX INpeBpalaerci B KHIKOCTD.

IIpupodusie cMoOAbL — 3TO TAa YACTh TNETpPOJeyMa, Koropas cy-
eCTBYeT B eCTeCTBEHHHIX 3aJeXax B IOJAYTBEPJIOM HJIH TBEPLOM
cocTosHHH. MX Bg3KOoCcTh B MJIACTOBHX YCJIOBHSX —IIpeBHIIAET
10000 mlla-c. Ilepen mepepal®otkoH NpHPOAHBIX cMoad Tpebyercs
HX clielldajJpHasi NpeaBapurenbuas o0paborka. K mpHpoaHBIM cMo-
JaM OTHoCSTCs HpeiKie Beero NPUPOAHble CHTYMLL,

Hcexonss M3 clloXKuBlUeHcs CTPYKTYpH cblpbeBoll 6asnl K Tpa-
AHUHOHHHBM pecypcaM aas IpPOURBOJACTBA MOTOPHBIX TOII-
JUB cJefyeT OTHECTH YIJIeBOLOPOAbI, XapaKTepHyeMble MOHSITHEM
«chipasg He@Tb», HO BKJIOUAIOUIHE TOJLKO JelKMe H CpelHHe ee
BH,HL.

K aanTepHaTHBHHEM pceccypcaM (HeTpPaJHIHOHUBIM)
AJ HelOCpeJCTBEHHOTO TPOM3BOACTBA MOTOPHLIX TOIJIHB MOTYT
OLITb OTHeCeHH CJeyILlHe: TAXeahe HedTH, MPOMBIILJIEHHAA TeX-
HOJIOTHS noOBIYM, TPAHCHOpPTA H NepepabOTKH KOTOPHIX B HACTOS-
lliee BpeMsi He NOJHOCTBIO oTpaboTaHa JuOO HeKOHKYPEHTOCNOCOO-
Ha 10 CpaBHeHHIO C HMEIOUIHMHCH TeXHOMOTHAMH g oOBIUHbIX
nedreft MpU CyLeCTBYIOIIHX YPOBUSAX 3JATPAT, NPHPOJHLIe GHTYMBL
BO BCEX HX PA3HOBHIHOCTAX H IpPOSIBJIEeHHSAX; KaMennele H Oyprie
YIJIH; TOpIOYHEe CJAHIBl; NPUPOJAHBIH (ecTecTBEHHHIl) ra3; BTOPHU-
Hbhe PpEeCYpCH, BKIIOUAIONIHE CXKHXKeHHHHA ras (yrieBoaopoju
C;—C,4), nonyuaeMuifi npu nepepaboTKe HeTH, TPHPOMHOTO H MO-
TyTHOTO Ta30B, 4 TAKXe KOKCOBBIA, JOMEHHBIH, renepaTopibi rassl
H jp.; GuoMacca (ypeBecHHa, MOpCKHe BOJODPOC/H, CEMbCKOXO35i-
CTBEHHbIE KYJALTYPHl H OTXOALl HX NepepaOOTKH H HCNOJb30BAHHSA
T IL).

AnbrepHaTHBHBle ChiphbeBble pecypchl [0 CBOeMYy XapakTepy
MHOTOQYHKIIHOHAABHEL. DTO NIpoABIAAeTcsa B BblOope TeXHOJOTHH s
OHOTO H TOro e cHpbsi H NMOJYUeHHH pasJHYHBIX BHJOB TOIIHB,
a M3 ChIpba pA3JIHURBIX BHJ0B— OJHOrO H TOFO e Toninsa. Bos-
MOXKHBElE HanpasJjeius nepepaObOTKH OCHOBHBIX HCKoNAeMBIX 3liepTe-
THYeCKHX PeCypCOB B MOTOPHBle TOTWIMBA MOKasaHsl Ha puc. LI,

Prc. 1.1. OcHoBuble HanpaBjeHHR NepepaOOTKH  HCKOMACMBIX  BHEOB  CBHIPLA
B aibTepHATHBHHE MOTOPHHE TONIHBA —_—
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[lon anbTepHAaTHBHHMY MOTOPHBMH TONJHBAMH
cleJyeT MOHHMATH 1OJyYaeMble M3 HeTPAJMLMOHHHX BHIOB CHpPbA
XKHJKHe W razoobpasible TOTIMBA, KOTOpHE MOryT OBITh HCNOJB30-
BaHbl B MOOHJBHHX 3HEPIrOyCTaHOBKAaX TPAHCIOPTA, CEJBCKOTO XO-
3HCTBA, ITPOMBIIILJIEHHOCTH, CTPOUTE/BCTBA, KOMMYHAJNBLHOIO XO35H-
CTBA.

K TakuM MOOUJIRNBIM yCTAaHOBKAM OTHOCATCA KapGlopaTopHble
ABTOMOOMJBLBE H TOpUINeBHe aBHALMONHLE ABHTaTeNH, OLICTPO-
XOAHBIE aBTOTPAKTOpHBIC, TEIJOBO3HHIE U CYyAOBHEe Ju3e/H, cpeihe-
H Majnoo60poThble gu3esd, TypOOBHHTOBHE u TypOopeakTHBHHE
JBUTATEH ABUALMOHHON TeXHHKH, rasdorypOHHHBlE yCTAaHOBKH BOj-
HOT'O Tpancrnopra.

ITo ¢hu3HKO-XMMHUYECKHM CBOACTBAM H YCJOBHSM XpaHeHHA Ha
O0OpPTY TPAHCHODPTHHIX CPEACTB AJLTepHATHBHEIE MOTOPHBIE TOIJIMBA
MOryT OHTh pasfesieHH na Tpu rpymnns [13}).

1. TonyuBa na HedpTsinOH oOCHOBe ¢ JA00aBKAMH HeHedTSHOTO
NPOUMCXOXKACHUS B BHAE KHUCJIOPOACOACpXKALMUX cOeJHHEHHH (CIHp-
TOB H 3(HpPOB, BOJHO-TOIIMBHLHIX 3MYJBCHH); IO S3SKCIIyaTalLHOH-
HBIM CBOHCTBAM OHH OJH3KH K HepTAHBIM JHCTHUIAJNSTHHIM TOII-
JYBaM.

2. CunreTHYecKHe (HMCKYCCTBeHHBIE) XKHAKHE TOMJUBA, HIEHTHY-
Hble (ugau 6JH3KHe) N0 CBOHCTBAM TPAJMUHOHHBIM HedTSHHM TOMN-
JIHBAM H ToJyuaeMHe IpH TepepaloTKe XKHIKOrO, razo0o0pasHoro
M/ TBepAOTrO CHpbs. B a3ty rpynny Moryr OHITh OTHeCeHH OeH3H- .
HE, peaKTHBHHE, nu3eJbHble M razoTypOHHHBIE TOIMJIHMBA, MOJYYeH-
HLe H3 TAKeNABIX Hedrell, NpHpOAHHIX OHTYMOB, YIJs, TOpPIOYHX
cnadieB, OeH3HHD, moJyYennble H3 MeTaHo/a B npouecce «Mobils,
a Taxkxe TOIJIHMBA, noJydyeHHHe npaMmbiM cuHTe3oM U3 CO u Ho.
Croga xe MOXKHO OuI0 Oul OTHECTH H He(TsHHE MOTOpHLIE TOILIH-
Ba, MOJyyaeMble B IPOLECCAX TepMOKATANHTHYECKON INepepadOTKH
HeTAHOrO CHpbfA, OCYIIECTBJAAEMOH C IeJbI0 yBeJuUeHUss HX BbI-.
XoJa H3 HePTH MJH yJayyllelHs KauecTBa, OJHAKO BO ualexanue
OCJOKHEHHS B TEPMHHOJIOTHH Lesecoo0paslo CYUTATH TAKHE TOII-
JIUBA TPAAMUHOHHBIMH HJIH HeTIHEIMH.

3. HeHedTsinHe TOMJIMBA CyI{eCTBEHHO OTJHYAOIiMecs 10 Qu-
3HKO-XHMHUYECKHM H 3KCIINYATALUOHHLIM CBOHCTBAM H (B OTAeNbHBIX
cllyyasx) IO arperaTHOMY COCTOSIHMIO OT TPaJHUMOHHBIX. K 3TOH
rpynne MOryt OBITh OTHeCeHH CHHPTOBBIE TOLJHBA, MPHMEHsieMbie B
YHCTOM BHAE (MCTaHOJ, 3TAHOJ M HX CMeCH ¢ BBICUIMMH CIHpTa-
MH), a Takxe razooOpasHble TOMHBA — MPHPOJHBIH KOMIIDHMHPO-
BAHHBIHA (cKaThifl) ras, TPUPOAHBI CHHAKEHHBIH ras, CHKHKEHHBIH
nedrsinofl raz (npoman-6yran), aMMHaK, BOAOpPOj, T'€HEpPATOPHHH
M IpYyrHe HCKYCCTBEHHLIe I'ashl.

B cBsi3H ¢ He3HAaYHTeJbBHBIMH H3MeHEHHsIMH, a B phje c/lydyaen
H COXpaHeHWeM TeXHHKO-3KCIyaTANHOHHBX XAPAKTEPHCTHK aBTO-
MoOuJjell, TpH HCNOJNBL3OBAHWH ANBTEPHATHBHBIX TOIJIHB MEDPBHIX
JABYX TPyNn Lejecoo6pasHocTh H 3(GhEKTHBHOCTE HX NpUMeHeHus
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onpeneOTCa pecypcHoll 6a30¥ ¥ TeXHHKO-KOHOMHYECKHMH IIOKa-
3areadAMH  TTpOH3BOJICTBA TOILTUB. IlJ'IH HCITIOJB30BAHHUA TOIJHB
TpeTbeil rpynisl HeoOX0AMMO MOAUQHIMPOBATE ABHIATEJNH M HC-
110JIb30BATh clenuaJbiible 60pTOBBIe CHCTEMBl XpaHeHHs. Tag, NpH-
POAHHE Ta3 MOXKHO XpaHUTh HA GOpTY TPAHCMOPTHOIO CpPeACTBA B
ckaroM BhjJle noj jasiennaceM 20 MIla uau B XKHAKOM BHIe B XpHO-
reHHBIX eMKOCTSIX, BOJOpPO/l-— B KHJKOM BHJIE HJIH B COCTaBe Me-
TAJLJMOTHIPUAOB H T. A. TakuMm obpa3oM, a(eKTHBHOCTb TpHMeHe-
HHUA TOILJIHB ,IIEiHHOﬁ I'pylnsl olfpeleJsderci TEXHUKO-3KOHOMHIeCKH-
MH [IOKa3aTeJIMH Kak MpOUeCcCOB IPOU3BOJACTBA TOIJIMB, Tak H
Tpancrnoprhoro npouecca. Kpome Tor0, npUMenenHe 3tHX TONJIHB
TpeOyeT CO3AaHud CICLMANbHON pacnpeae/IMTeJbHOH CeTH.

B caMocToATeAbHYI0 TpPyNNy BHAeAANOT N100aBKH HeHedTIHOTO
IPOUCXOKIEHM ST — CIUP THI, IPHPOJHBIA ras, BOJOPOA H Ap. —C aB-
TOHOMHOH, pa3jiedbloy OT OCHOBHOIO HedTAHOrO TOIJIWBA ITOJaueH
B JIBHrareJb (4ro tpebyer noo6OpynoBaHUA CHJAOBOH YCTAHOBKH H
HANUUHS JBYX TOTLTHBHBIX 6akoB). DdpPeKTHBHOCTE HCNOJAB30BAHHSA
TOTIIMBA B NONOOHHIX CHCTeMaX omnpelensieTcd, Hapaly cO CTOH-
MOCTBIO TOIJIUB, TeXHHKO-KOHOMHUECKHMH TIOKasaTejJsiMH TpaHC-
IOpPTHOTO TIpollecca ¥ 3aTparaMu Ha JA0000pyJd0BaHHe >HEepProcHJIO-
BOH YCTAHOBKH, _

Jnsg npasuabHo#l oneHKH 3 (EKTHBHOCTH CHCTEMEBI «TOILIHBO —
JIBUraTtesb» ¢ y4eTOM [Ipe/JIOKEHHOH KJAACCHPHKAUHH Hapaly C
onpefeseHneM 3aQheKTUBHOCTH IMPOHU3BOACTBA TOMJAHB HEOOXOMHMO
YUHTHIBATL ¥ KOMIIJIEKC TeXHOJIOTHIl ¥ 3aTpar, CBA3AHHHIX C IpHMe-
HeHHeM aJbTepHATHBHLIX TOIJIHB W HMX COBMeCTHMOCTBK C JBHIa-
TeJeM.

1.3. 9KOHOMHYECKASI ONEHKA CBIPLEBOH BA3b1

Ilenecoo06pa3nocTs HCHONB30BAHHS TeX HJIH HHHIX BHIOB CHIPbs A1
MOJYYEeHHST MOTOPHHX TOINIHB BO MHOTOM ONpefeNsiercs pecypcHo-
3KOHOMHYECKHMH (aKTOpaMH, T. €. HaJWYHeM [0CTATOUHHX 3ama-
COB, TeXHHYSCKHMH H 3KOHOMHUECKHMH TOKA3IATENSAMHU J0OBIUM mep-
BUUHHX pecypcoB. ['0BOpS 0 pecypCHO-CTOMMOCTHOR OueHKe Tep-
BHUHHX MCTOYHHKOB 3HCPTHM, CJAyKal{HX chHpbeBoll 0azo# aas mo-
JyYeHUsT MOTOPHBIX TOIJIHB HJIH 3aMemarmllHX OpraHuyeckoe TOI-
JIHBO, ClejyeT OTMeTHTb, UYTO JaHHbie 0 MHPOBBIX 3a11acax 3Hepruu
uMeloT TpUOJHIKeHHHH Xapaxrep, OOGDLSICHAEMHH HeJAOCTATOUHOM
pa3BelaHHOCTBIO pecypCcOB M YCJOBHOCTBIO OTHeCeHHS HX K Karero-
PHYU TeXHHUECKH U 3KOHOMHUYeCKU H3BJIexKaeMHX. Benejcraue sroro,
MHEHUS PA3NHYHHIX TOCYJApCTBEHHHX H MeXAYHApOIHHX OpPTaHH-
3anHfl, YACTHHX KOpNopauuil ¥ G¥pM, a TAK¥KE OTIENbHBIX CHelua-
JIHCTOB TI0 3aMacaM MHpPOBBIX 3HePTeTHUECKHX pecypCoB H 1pornosa
HX MOoTpebsieHus YacTo CYIeCTBCHHO pa3HuHH,
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Hau6ousee npeacrapuresbHble 4 060CHOBAHHBIE OLEHKH MHPOBEIX
JHepreTHYeCKHX pecypcoB JarwTcd Ha MHpDOBBIX 3HepreTHuecKHX
kKoHpepenuuax (MHP2K), kotopsle nposoidrca pas B TPH roia,
(mocaegnue — MHUPOK-XII B 1983 r. B [Heau, Huaus, u
MHPOK-XIII B 1986 r. B Kannax, ®paHuua). 3HauHTebHHIl HH-
Tepec HpeACTAaBJAAIOT TaKikKe 3HepreTHyeckHe 0030pHI, BHITYCKAaeMHBIC
MexayHapoRHEIM 3HepreTHuecKHMM arenrcrBoM (M3IA), obGbeau-
HsaomuM Bee crpaHel OICP*, 3a uckaouennem ®pannuu, CHHISIH-
auy ¥ Kcaanauyu. PaccMOTPHM HeKOTOpHIle H3 MMEIOUIHXCA OLLeHOK
H NIPOTrHO30B HO OTAe/bHbIM BHAAM MepBHUHLIX 3HepreTHUYeCKHX pe-
CypCoB.

Hedtob. o sHeprermueckoro kpusuca 1973—1974 rr. B oneHke
pecypcoB HedTH HabawIajgach TeHAEHIHA pOCTa M YyBeJHueHUA
oObeMoB ee no6uuy [5]. [To onenke MHP3K-XII, Muposre u3BJe-
KaeMble 3anacbl HeTH COCTABJAAI0T OKoJO 95 MApA. T HJIH
135,56 mapa. T y.1. [7}. CoBpeMeHHBIH Kk03pPUIIMEHT H3BJAeUeHU
HedTH B cpeaHeM B Mupe cocraBister 29—30%. Ilo onenke aMepu-
KaHckoro reosora P. Yaiitunra [5], npu noBceMeCTHOM NpHMeHEHHH
BTOPHYHBIX MeTOAOB pa3paboTKuH MecTOpOXKIEHHH, Iie OHH 3KOHO-
MuYeCKH onpaBlaHbl, KO3(p¢pHLHeHT HedTeOTHAYH B IeJOM MOXKeT
NOBBICHTbCA Ha 5,2Y%, a NPH NpHMeHeHHH TPeTHUHHX MeTOAOB —
enie Ha 6,5%. B stom ciayuae koHeuHblil KO3¢duueHT HedTeOTAA-
44 pa3BejaHHHX pecypcoB HedTu cocraBur 40,3%, a B oTAeJBHHEX
crpaHax 45—50Y%, uyro 1mo3BoaMT  A00BITH  MOMOJHHTEABHO
34 Mapa. T HedTh, T. e. cBblle 30Y% ee JOCTOBEPHBIX MHPOBHIX 3a-
nacoB. BEmecte ¢ TeM 3TH MeTOAbl HHTeHCHOHMKANHU AOOBIUKM He(dTH
TpedyoT BHCOKUX 3arpaT. OLeHKH pacueTHBIX 3aTpaT NMPH NPHMeHe-
HHH BTOPHYHBIX H TPETHUHBIX MeTO/[0B BO3JEHCTBHA Ha HedTsAHbIe
IJIACThl JAOT CJAeAYIollHe pe3yabTaTsl (B A0JJA/T): 3aKayka napa —
77—112, pHyTrpumiactoBoe ropenue — 90—140, 3akauka JHOKcHIa
yriaepoaa (yraekucaorsl) — 90—160, npumesenue 11AB v moaunme-
poB — 140—225 [4]. OueBuaHO, puMeleHHe 3THX MeTOA0B 3ddek-
TUBHO JulIb NpH HeHe HedrTu or 80 po 230 moaa/t u Beiure. Takum
00pa3oM, 3KOHOMHUeCKasi OlleHKa NPOrHO3HBEIX pecypcoB Hed)TH 3a-
KJK0UYaeTcs, ¢ OAHOH CTOpoHBI, B auddepeHUHAHH 3THX PeCypcoB
10 CTOMMOCTHBIM TOKa3aTeJsM OCBOEHHA, T. €. H3JlepKKaM A00BIUM,
a ¢ ApPYyrofl CTOPOHBI, — M0 BO3MOXKHBHIM YPOBHIM MHPOBHX ILIeH Ha
HedTb. B 3naurrennHON creleHu NMoja BAHAHHEM IOcJeIHHX QOpMu-
pYyIOTCst TeMIIBl H 00beMbl noTpebaeHus He(TH.

* Opranuszalldst 3KOHOMHYECKOrO COTPYAHHUECTBA H Pa3BHTHS, CO0BEAMHAIO-
mas 23 npoMbILIJIeHHO pa3BHTHeE KamATAJHCTHUecKHe CTPAaHH M OAHY PaspHBAIO-
mywoca crpay (Typuuwo). Uaenamn O3CP spasiorcsa: B CepepHok AMepuke —
CHIA u Kanaxa;, B 3amagHoii EBpone — Ascrpusi, benerusa, BeankoGputanus,
Ipenus, Hauua, Henanus, Wpaanaus, Henampus, Hranus, JhokcemCypr, Hu-
aepnanas, Hopserus, [Topryranus, Hlseuuns, Ilsefiuapus, Typuns, PHHIsHMA,
$pannus, OPT; B 3oue Tuxoro okeana — Apcrpanus, Hosas 3enanans u flnonus,
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AHallu3 MaTepHaJOB IO 3KOHOMHUECKOH oOlleHKe HeTAHBIX pe-
cypcoB 3apyGexHbX cTpaH {5, 14] mokasan, uro 3atparsl Ha HOOHI-
uy HepTH B OOJbLIeld Mepe ONpeAessIOTCS TAaKHMH (aKTOpaMH, Kak
pasMeph MecTOpOXKJAeHus (BeJluuHHa 3amnacoB HedtH), rayOuHA
3ajeTalyus NPOJAYKTHBHBIX FOPH30HTOB, IMIyGHHA AHa MOpA B aKBa-
TOPHAJBHBIX paloHax po6bluu, NPHPOAHO-KIAMMATHUYECKHE YCJOBHA.
Bausgnue 31X (G akTOpOB KOMILIEKCHO H HeOAHO3HA4HO, T. €. CTe-
NeHp BO3AeHCTBHA OJHOTO B 3HAaUKTe/JbHOH Mepe onpelensdercs (ycH-
JHBaeTcsd HWJIH yMeHbllaercd) HaiaxuueM ApyrHX ¢axropos. Kpyn-
HOCTh He(TAHOT'O MEeCTOPOXK/JeHHd INIPH INpPOUYMX paBHBIX YCJIOBHAX
BechbMa CyllecTBeHHO BJHAeT Ha BeJHUYHHY 3arpaT Ha JoOwluy, HO
TOJMBKO TIPH OTHOCHUTEJBHO He(OJblIHX 3HaueHHAX 3TOro IoKasaTe-
Jst. YBeJHueHKHe H3BJeKaeMbIX 3amacoB HepTH ¢ 5 10 50 MJH, T
BeJleT K yMeHblUIeHHIO YAeJBHBIX 3aTpaT HouTH B 3 pasa, ¢ 50 1o
100 Man. T —roabko Ha 20%, co 100 mo 200 MaH. T— MWL Ha
10% c nocaeayloweil npakTHyeckol crabuausanyed ypoBHS yjae/b-
HBEIX 3aTpaT Ha JoOhiuy IIpH BO3pAaCTaHHH KPYNHOCTH MeCTOpOXKAe-
Huda or 200 no 500 MaH. T.

YBesudyeHHe IJyOMHB IHa B aKBaTOPHa/JbHBIX paiioHax ¢ 25 10
250 M moBnllIaeT yjpeablinle 3aTparhl B 6—7 pas, ¢ 250 10500 M —
B 2—2,5 pasa, ¢ 500 po 1000 M —B 1,3—1,5 pasa, npuueM 370
NOBHLIeHHe TpaKTHUeCKH He 3aBUCHT OT KpPYIHOCTH MecTOPOXK-
JNeHRA.

CreneHp BO3jelicTBHA Ha BeJHYHHY 3aTpar no0blun Hedrh, Iay-
OMHBl 3ajeraHds NPOAYKTHBHOIO MOPH30HTA CYIIECTBEHHO YCHJIHBA-
ercd JJIsi MecTODOXKAeHHH OjiHO# U TOo# ke KpynHoctu. Ilpu pocre
rJayOHHBl 3ajeralus ¢ 1 go 2 KM yJeJpHBle 3aTparhl BO3pacramoT
B 1,6 pasa, c 2 go 4 kM—B 2,2 pasa, ¢ 4 jo 8 kM — B 5 pas. IIpak-
THYeCKH KaXKABIH KHJIOMETD yBesHueHHs FIYOHMHBI 3aJieraHus INpH-
BOJIMT K BO3pacTaliuio 3aTpaT Ha Ro0nuy HedTH Ha 50—60%. M3
oOLMX pecypcoB JeweBodi HedTH, A0OHIBaeMOH ¢ 3aTpatraMH Jo0
10 poau/r, Ha gouto crpaH bBuamxkuero n Cpeanero Bocroka npuxo-
aared 79,5 mapa. T, B ToM unciae 42,9 MAPA. T O OTKPHITHIM MeCTO-
pPOKAEHHAM, T. €. COOTBeTCTBeHHO O0K0J0 77,5 H 74% MUpOBHX pe-
cypcoB JemleBoii HedTd. IlpakTHueckd Bce oCTaJibHble pecypchl
AeueBol Hed)TH NpuxoiaATca Ha crTpaHbl JlaTHHckoit Amepuku, Ad-
puxy, I0ro-Bocrounoit Asuu u HaasHero Bocroka [14].

OagHako TeKyliue H3JepXKKH He B TIOJHOI Mepe XapaKTepU3yHoT
ofbliKe 3aTpatH Ha J0o0bluy HedTH. B CBA3H ¢ 2THM HHTepeceH IIpO-
ruos ¢upmsl «Shelly no u3MeHeHHi0 3aTpar Ha AOOHYY HedTH B
nmepcnexkTuse [15], coraacHo Koropomy k 2000 r. oxupaercs ysoe-
HHe yIeJbHBIX KallHTaJbHHX 3arpaT Ha HoOHYY HedTH B CBA3H C
yXyauleHyeM FOpPHO-FeOJONHYeCKHX YCJAOBHH M BOBJeYeHHeM B pas-
paboTKy Bo Bce BO3pacTalomux Maciutabax ManoneOHTHEIX HedTs-
HBIX MecTOpoxAeHHH. Heckonbko MHBIe OLEHKH pecypcoB HedTH H
zarpar Ha ee jgo0nuy OBLJIM cjeqaHBl Ha ocHoBe jgaHHbx X1 Mupo-
Boro HedrsaHoro gKourpecca [ 16]. 3aeck pecypenl HedTH OLeHHBAJIHCH
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8 213—369 Mapa. T, u3 korophix 50—60% oTneceHbl K HEOTKPHTHIM.
Cpennue TekymHe H3aepaKky L0ObIYH He()TH B KAlKTAJHCTHIECKOM
Mupe B 2000 r. onpepeasiorcsa B 44 pona/r, a Ge3 yuera cTpau
Bauxnero n Cpeanero Bocroka— 80 poan/r. Iloaaraior, uto u3
HEOTKPHITHX pecypcoB He(pTH 85 MJApPA. T MOryT OHTb H3BJAEUEHBI C
H3JepxKaMy 10 88 goan/t n 150 MJApA. T—cC d3xepKKaMH A0
146 noaa/r.

M oTHeceHMa TeX HIH HHBIX He(pTSAHBIX MECTODOXKIEHHH K Ka-
TEropuy peHTaleJbHBIX (AKTHBHBIX WM MAapXKHHAJNbHHX) HJIH He-
penTabenbHBX (MACCHBHHIX MJAH CYOMAapXKHHAJbLHBIX) HeoOXOLHMO
34TpaThl Ha AO0LIYY He(TH CONOCTABHTb € TEKYUIHMK HJM MPOTHO3-
HbIMH [[eHaMH Ha Hee. B pesyuabTare pe3koro majeHHss MHPOBBIX lleH
Ha nedptb — co 183—206 aoana/r B 1985 r. po 73 moan/t B mepBOH
mojioBpHe 1986 r.— Kk K4aTeropHu aKTHBHHX pecypcoB MOTJH Obl
ObITb OTHeCeHHI, OUeBHAHO, 3aMachl U pecypCH HedTH C TeKYUIHMH
u3aepkKaMK Ao6HYH g0 45 moaa/r. Ux of6beM Moxer GBITH Olelell
B 158,8 MapA. T, u3 KOTOpBIX 66,5 MJApA. T NPHXOAHTCA Ha AOJIO
OTKPBITHIX MeCTOpOxKAeHHd, a 92,3 MJapa. T npuypouyeHH K HeoT-
KPHTHM MecTOpOXKIeHHAM. TakuM o00pa3oM, k3 0OOLiHX MHPOBBIX
pecypcoB HedTu OKOJO OQHOH TpeTH peHTabeJbHB NPH MHPOBHX
leHax, cnoxuBuuxca B 1986 r. Ha ypoBHe 73 moaa/r. K cyGakTus-
HEIM MOryT ObITh OTHeceHbl pecypch HedTH ¢ H3LepKKaAMH Ha ee
A00nyy B mpegenax 45—80 mpoaa/t. OcBoeHue 3THX pecypcoB, CO-
cTaBaAAMAX 54,6 MJApPA. T, MOXKeT cTaTh peutradebHBM TIPH 1OBHI-
LieHKn HeH Ha HedpTh Ao 100 moaafr u Goaee, T. e. IPHMepPHO B
1,3 paza nporuB ypoBHda 1986 r. CuaepoBaresbilo, K KaTeropHH aK-
THBHBIX PecypCOB NPH CYWIECTBYIOIeM YPOBHe @ell MOxKeT ObITb
OTHeCeHO OKOJIO OJHOH TpPeTH MHPOBHIX PecypcoB, a ¢ yueToMm cyo-
AKTHBHBIX peCypCoOB 3Ta BeJHUYKIA MOKeT BO3PacTu 10 213 Mapa.T.
Ocraabhbie 249 mapa. T nedTH U3 H3BeCTHHX H HEOTKPHITBIX MeCTO-
pOXKJAeHHH, 4TO cocrasasder Oojee MOJOBHHH BCEX MHPOBBIX pecyp-
COB, MOryT OHTbL OTHeceHbl K KaTeropuH ltlepeHTabeJblblXx HJAH nac-
CHBHHX.

B Hacrosmee Bpems TPYANO c/lenaTb KakHe-Ju0O nPOrHO3bI B
OTHOLIEHHH TeHJeNIHi M3MeHeHUs] MUPOBHX IleH Ha Hedrb. Bmecre
C TeM MaJjoBepodaTuo, urobpl caoxuBukiica B 1986 r. yposenb Ien
Ha nedTh MOr CyniecTBoBaTh AJauresnbHoe BpeMsa. [lo nporunosam
GOJBIIMHCTBA 3aNajHHX 3KOHOMHCTOB, BHOOJAHeHHBIM 10 1986 1.,
HauyaBiieecsd B 1982—1984 rojax cHuXKenue 1eH Ha HedTb AOIKHO
OBbIIO moBJeub 3a cobofi cTabuAu3anHi0 HJAH CHHXKeHHe peaJbHbIX
ed Ha 1edTh (COMOCTABHMBIX LIeH) M POCT TEKYNHX IeH B COOTBET-
CTBHH C HMEIONHMHCA TeMNaMu HHQJIALKH, a TakKzKe pocT MmoTped-
JeHHs nedTH B KamkrajJucTHYeckoM mupe K 1990 r. mo 22—
2,5 mapa. T B rox [17]. Takas Xe TeHAeHUHs COXpaHuIachb H B
1986 r. Tak, B Maiickom HoMepe xypHana «World oil» 3a 1986 r.
npuBoasTcA AaHHble 0 ToM, uTo pupMa «CONOCO» nporHosupyer
noBbllenye uen Ha Hepts ¢ 10 gonn/Gapp. (73 moaa/t) B 1986 r.
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Ta6anua 1.3. Hetpaguunoruble pecypcenl raza (TpaH. m?)

TexHHTecKH H3BAEKAeMble pecypchl

T'eonoruye-
HcTOUHKK rasa | cxme pecypcu ycTanosaen- | npeanonarae-
BCEIO }!,ble* MELIB**
IlnoTHEIe OOPOALI 75—100 10—24 4,5—13,0 5,5—I11,0
[opioyne caanubl 690—735 0,5—8,5 0,5—1,5 0—7,0
VrieHocHBIe OTJI0MXKeHHA 60-—65 4,5—7,0 1,0—1,5 3,5—5,0
30HH reoAaBJeHHR 30—170 1,5—7,0 1,—7,0 —
30HHW Ta30THIPaTOB 15—20 — — —
Hroro 870—1090 16,5—46,5 7,5—23,0 9,0—23,8

« B CIIA u Kanaae,
*+*B oCTANLINLIX paHonax MHpa.

a0 40 pona/6app. (293 moaafr) B 1995 r. YupaBieHue 3HepreTHKH
CIIIA cuxTaeT BO3MOKHHM HOBHLIEHHe 11eH Ha HedTh (B AoJJapax
1985 r.) po 161—235 poaa/t B 1990 r.

EcrecTBeHHO, 4TO nPOTHO3BpYyeMoe H3MeHeHHe LeH JOJXKIO
BHECTH COOTBETCTByI'OLU,He H3MelleHHd B OTHeceHHe TeX HJAH HHBIX
pecypcoB nedTH K KaTeropuu peHrabesbHbIX. BMecre ¢ reM upube-
JenHee JaHnbe MOAYEPKHBAIOT BasXKHOCTb OIIEHKH MMPOBBIX pecyp-
cOoB He(pTH, a TakxKe JAPYTHX HCKOMAeMHX TOMJHB Ha onpeaeaeHHYIO
JATYy C Y4eTOM 3aTpar Ha AOOHUYY M LleH Ha pecypchbl, CAO0XKHBIIMXCA
Ha MOMEHT OIEeHKH HWJH MPOTHO3HPYEMHX ¢ JOCTaTOYHOM HaleX-
HOCTBIO Ha OTpeleseHHbIl MepcneKTHBHBIH NepHO.

IlpupoaHblit ras. Muposble H3BJeKaeMble 3aMacH MPHPOLHOTO
rasa mo OleHKaM, BHIIOJHEHHBIM B 70-X u Hayajae 80-Xx roioB, KO-
Jebaotcd oT 87 g0 340 TpaH. M3, T. e. pa3auualnTcd nouTk B 4 pasa
[5, 18]. Eme 6onee BeqHKH HeTpaZHLHMOHHHE pecypchl raza B mJOT-
HblX MOPOAAX, YrOJbHHX MJacTax, 30HaX BBICOKHUX AaBJeHu# (reo-
AaBJeHuit), rasoryApartnbix 3agexaXx. OHM OneHHBAIOTCA BeAHYH-
Hamu, OoJiee ueM BTpOe MpeBHIUIAIOLIHMH 3anachl TPpalrLUBOHHBIX
Ta3oBbIX MeCTOpOXAeHKH (Taba. 1.3) [5]; Hwmelorcs 1 gpyrue oueH-
KH pecypCOB rasa B 30Hax reoAaBJeHHH ¥ B BHAE TasorHipaTros,
OaHako TexHHYeCKas CJOXKHOCTD M IKOHOMHuUecKas Heomnpeme/eH-
HOCTb B OLEHKaX CTOMMOCTH H3BJEUEHHS HETPaLHIHOHHHX pecyp-
COB ra3a He MO3BOJAKT OTHECTH HX K KAaTerophu aKTHBHHX,

¥roab. 3anacsel yraa, go6blua KOTOPOr0 TeXHHYECKH BO3MOXKHA
H SKOHOMHYECKH OnpaBlaHa, OLleHMBAIOTCA B mpeleax or 3600 no
550—660 mapa. T y.T. [19], a noTeHunasbHBHE pecypcH — OT
10200—12500 mo 4160 mapa. T y.1. [8, 19, 20]. TIlo oueHke
MHWP3K-XII, ussinekaeMble 3anacbl yrias cocTas/]AT 720 MApPHA. T
y.T., a IIOTeHNHaadbHHe pecypcH poctHrawor 10500 mapia T y.T.
{7]. Heo6xoquM0O MOAUEPKHYTH, YTO OLCHKA JKOHOMMYECKH peHTa-
fe/lbHBEIX 3allacOB yrjd TeCHO CBA3aHa ¢ ypOBHeM MMPOBBIX LeH Ha
HedTb, U CHMXKeHHe MOCJeAHHX YMeHbUIAeT KOHKYPEHTOCNOCOGHOCTD
yriis no cpaBHEHHIO ¢ HedThJO.
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Taxennvle HehTH H mpPUPOAHbIE OHTYMBI OTHOCHATCS K HeTpaiu-
IIHOHHBIM BHIAM YrJeBOAOPOAHOro chipbsg, BMecTe ¢ TeM o ¢pu3K-
KO-XHMHUECKOH XapaKTepUCTHKe, YCJIOBHAM LOOBIUM U NepepadoTKy
TAXKe/Able He@TH 3aHHMAIOT IPOMEXYTOUHOe MOJOXKeHHEe MeKAY
oOblYHBIMH HeDTAMH K NPUPOAHLIMU OHTYMAMH.

Tsikeqptie nedTu cocpeporoyeHsl B ocHoBHoM B KaHnaze (mpo-
BUHLKs AJibGepra), rjie HX reoJOrHUYECKHe 3aHacH OleHHBAIOTCHA B.
12-—25 mapa. T, v B HedTsAHOM nosice OpuHOKo B BeHecysJe, nmero-
meM 170—450 mapa. T reosorndyeckux u oT 10 po 135 mJapa. T us-
BjekaeMblx 3anacoB [4, B]. 3anachl Taxeasix Hedreit B CHIA oue-
uuBalorcs B 19 Mupl. T reojoruyeckux 4 0,7 MJApPA. T pa3BelaHHBIX.
Paspejannbe reoJioruyeckune 3anacsl 3THX Hedrelt Ha Danixnem u
Cpepniem Bocroke onenuBatores B 8—14 mapa. 1. Tsaxednle nedru
yXe B Hacrodlllce BpeMs SBJAAIOTCH 00beKTOM MPOMBIIIIEHHOR j10-
6oiun B Benecysie, Mekcuke, CIUA u psie Apyrux crpaH.

[ToTeunuaa XKHAKKX YrieBOJOPOAOB («CHHTETHYECKOH HedTH»),
cojepakaluxcd B OHTYMHHO3HBIX MNecCKax, olleHHBaercd oT 270 1o
Gonee 500 MJpi. T, a pa3BeJaHHble H3BJIeKaeMble 3anack (6e3 yue-
Ta CTOMMOCTH uU3BJieueHHUsi) — B 70 MJpPA. T, H3 KOTOPHX K 3KOHO-
MHYeCKH peHTabenbHbIM oTHecelnl 4—30 mapa, T y.t1. {5, 20].

l'oproune caanupl. OeHKH PecypcoB KaK CaMHX TOpPIOUHX C/IaH-
LLEB, TAK M COJEPIKAIIKXCA B HHX YIJEBOAOPOLOB Upe3BbIUafiHO IpPO-
THBOpPeYHBBl 1 Kodebuaorea ot 700 mad. T xo 26 Tpau. T [4, 5, 21].
M3 Hux K A0CTOBEPHBIM OTHOCSTCH 0KO0J0 460 MJpA. T, H3 KOTOPHX
COBpPeMCHUBIMH cliocoBaMyu pa3paboTKH MeCTOPOXKIeHHH MOXKHO H3-
Bjeub 30 MJapAa. T.

[To pannbeiM MexjiyHapoAHOro rasosoro cowsa [7], oGuue pe-
CYpCBI OpraHHYeCKHX TOILIMB B MUDE XapaKTePHU3YIOTCS 3HaUYCHHAMH,
npuBeAeHHbIMH HMXKe (MJpPAL. T ¥.T.):

HaBreckaemble llono;rg&greab- Beero
Hedre 136,5 30L,5 438,0
ITpupoanuiii ras 108,0 2220 330,0
Crnauusl, TaXejgue Hed- 129.0 553,5 682,5
TH, NPHPOAHEIE OHTYMH
Yroaw 720,0 10500,0 11220,0
Hroro 1083,5 11577,0 12670,5

Ha jomio HedTH B u3BjeKaeMBIX 3amnacax npuxojurcs 12,69%
oGl X 3aMaCOB OpPraHWYeCKuX TOIUIMB, a C YUYETOM J(ONOJHUTE/b-
HeIXx — Bcero 3,4% obupix pecypcoB. ConocTasJasid 3TH JdHHBlE C
COBpeMeHHHM YDOBHeM MHpOBOIO IoTpebieHus HedTH, COCTABJISIO-
mumM okodo 40% obmero norpeb/eHuss NepBHUYHBIX HCTOYHHKOB
SHEPruH, MOXKHO BHAETh HeCOOTBETCTBHE YpoBHeid norpebieHus
Hed)TH H colepiKaHueM ee B Helpax. -

Urobbl MNpeACTaBUTH IMeJOCTHYI0 KapTHHY o6niero MHPOBOTO
5HepreTHUeCKoro MNoTeHnuasa, IoNbTaeMCd OLEHHTb BO3MOXKHBIe
pecypchl BO300HOBAseMbIX HCTOYHRKOB aHepruH. CrelyeT cpasy
OTMeTHTb, UTO eCJH OLleHKH HCKONlaeMBIX TOIHB CYyLlecTBeHHO pas-
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Ta6auna 1.4. dnepreTHyeckas 3QQeKTHBHOCTb BO3MOXHOIG HCMOAbL30BAHHA
MHPOBHX pecypcoB YpaHa, NpHBEAEHHAN N0 YHEpPIOBHpalOTKe
K YCAOBHOMY TOUWAHBY (MJApL. T ¥.T.)

B peaKTopax Ha TenJOBRIX HelTpPOHAX

B peaxTopax-
C perenepaus- | ¢ mosTopnmum | PA3MHOXHTE-

NokasaTeas Ges perene- el TOILTHRA HemonpioBa- | 1AX Ha OHCT-
PALHE TOI- M peLKIoM HHEM [IY- PRIX HeHTPO-
JHBa ypana TOHHA HAX

Pecypesl DpHpoaHOro ypa-

Ha:
pasBelaHHHe 81 118 236 8850
{5 M. T)
HpOruo3nHe 409 590 1180 44 250
(25 maH. 1)
¢ HCIIOAb30BAHHEM 40 500 89000 118 000 4 425 000

3anacoB ypalia B
MHPOBOM OKeaHe
(2500 Mnm. T)
¥YnensHasa SHeproBHIPafoT-
Ka, INpHHATas B OHEHKe
H oTHecennas K | T LpH-
POIHOro ypamna:
MBr-cyt/7 5500* 8000* 16 000* 600 000**
T Y. T./T 16 225 23600 47 200 1 770 000

* Copepxaunde U B updpoaHoMm ypane cocrazager (,7%, M3 KOTODBIX NOJE3HO HCIOAL-
syetcst 06%, a 0,2% ocraeTca B 0TBANAX PasienMTENbHbLIX 33BONOR,
** TIpy CYMMapHbIX TENJOBHX NOTEPAX B TONNHBHOM LHKJe oKoao 2%.

JuualTCd, To B OUeHKe B0300HOBJAsieMbIX HCTOYHHKOB 3HEPrHH
TaKuX MNPOTHBOpeun# eule OoJblle, B CBI3U C YeM OrpaHHYHMCH
paccMoTpeHHeM JHIIb HecKoJbKuX pabot [4, 8, 11]. HauHem ¢ aToM-
HOi 3HepruH, 3aHuMamwllel, Kak oTMeuasoch, NPOMEKYTOUHoe IIO-
JoKeHHe MeXAYy HCKoMaeMbIMH TOIIMBAMH K BO300GHOBJIAEeMHMH HC-
TOYHHKAMK 3Heprun. Bosmoxuas sHeprosbipa®oTKa (a, cJjejoBa-
TeJbHO, 3aMelleHue OpPraHHYecKoro TONJHBA), moJydaemas ¢ 1 T
NPHPOJHOTO ypaHa, B 3aBHCHUMOCTH OT THIla PeakTOpPOB, OpPraHH3a-
LLHH TOMJHBHOTO IMKJA H NOBTOPHOT'O HCMOJb30BAHHs DereHepHpo-
BaHHoro ToIMKBA (YpaHa H INIYTOHHsS) MOKeT KoJeOaTbCd B BeCh-
Ma HIHPOKHX npeaedax, 4T0O BHJAHO W3 JaHHBIX, TPHBEJAC¢HHHIX B
Taba. 1.4 [11]. HaepHas sHepreTHKa Ha Oase peaKTopoB Ha TellJo-
BbIX HeWTpoHax jAazke NPH KCNOJh30BAHMH IIPOrHO3HBIX DecypcoB
ypana # TOBTOPHOM HCHOJB30BAHMH INIYTOHMS MOJKET 3aMeCTHTb
okoso 1416 MJApA. T y.T. opraHuyeckoro TOIJHBA, UTO COCTABJSET
aums =~ 11% obuux ero 3anacos. HMcnogas3osanue ypaHa B peak-
TOpax-pa3MHOKHUTEAAX Ha OBICTPHIX HEHTPOHAX OYAET 3KBHBAJEHTHO
53 TPJAH. T OpPraHKYECKOro TONJHBA B YCJOBHOM HCYHCJACHKH, 9TO
IOYTH B O pa3 mnpeBblllaeT BCIO pecypcHyl 6a3y OpraHuuecKHX

TONJIKB. .

25



BecpMa 3HauMTeNlbHOH pecypcHoi 6Gasofi ofnazaloT BO300OHOB-
JAAeMHe HCTOUHHKH 3Heprud., OlLeHKa 3HepreTHYECKHX pecypcoB BO-
300HOBJ/IAeMBIX MCTOYHHKOB 3HEPrUM NpHBeleHa HukKe (B MJIpA. T
y.T. B roa) 18]:

IToTeRrnHann-
Hble PCCYPCHI TexuHICCKUH
(pecypcnaga TOTEeRUHAJ
6a3za)
Sueprus ConHua 72 000* Her npauHbX
IujpaBnHueckan 3Heprus 3,6 2,34
SHeprus MOPCKHX NpPUJAHBOB — 0,5—0,36
H OTJHBOB
JHepruf MOPCKHX BOJH — 1,08*%*
Tennopan SnHeprus oxeaHa 72 1,1
Teorepmanpuan sueprus™*** 36—576 2, 16%**
DHEPrus BeTpa 56 1,44
* TTo omenkam [7, 11] — oxoao 192 000—197 000 mapd. T Y. T.

** Ha 35 TeIC. KM,
*** TIpUEATH BO BHHMAaHHEe TOJALKO pallonbl ByJAKaHHYECKON M EATedbHOCTH.

Kak BHaHO, MOTeHUUAJbHEIE PECYPCH 3THX HCTOUHHKORB, 0coDeH-
Ho CouaHua, orpoMHb. OJHAKO TeXHHUECKOe HCIOJb30BAaHHE HX B
CHJY Dfaa IDHYHH, Npexkje BCEF0 HHU3KOH KOHHEHTpallH#d >HeprHu
1 HepaBHOMEPHOCTH ee NOCTYIJIEHHS, UYpe3BbIUalHO cJ0xkHO. KpoMme
TOro, reorpadHueckoe pa3MmeieHue 3HAYHTEALHOR 4YacTH 3THX pe-
CYpcoB, B YaCTHOCTH THAPOPECYPCOB, BeTPOBOH 3HEPIrHH, NPHJHB-
HOH 3HeprHH MHDOBOrO OKeaHa, B CHJY YyaaJeHHOCTH OT OCHOBHBIX
palioHoB mnoTrpebiieHHs TakKke He CNOCOGCTBYET MIHPOKOMY HX
BHepeHHUIO.

Bozo6HOBAAEMEeEe UCTOUHHKH 3HePrHH MOryT OBITh NpAMO Hpe-
o6pasoBaHBl B 3JEKTPUYECKYI 3SHeprui0, a coJHeuyHad H TeoTep-
MaJbHad 3Heprusd TakkKe B TellIOBYIO, UTO YiKe HalLJO NpaKTHue-
ckoe npHMeneHHe xkak B CCCP, tak u B psajfe 3apy0exKHBIX CTPaH.
OxHako K. 1. a. NpeoOpasoBaHUA H 3KOHOMHUYECKHE NOKa3aTeJH Ipo-
H3BOACTBA 3HEePTHK IIPH HCNOJb30BAHHH OOJbUIHHCTBA 3THX HCTOU-
HUKOB (32 HCKJ/IOueHHeM FHMApPAaBJHUYECKOH 3HEpPrHH) YCTYNalT B
HACTOS[Lee BPEMH MOJYUYEHHIO 3JeKTpHUecKOH 3Hepruum Ha Oaaze
OpraHHYecKux TONJUB. [103TOMYy, HeCMOTpPS Ha BBICOKMH olleHHBae-
MBI TOJOBOH TeXHHYeCKHH IOTeHLHAJ PacCMOTPEHHBIX HCTOYHHKOB
9Heprau — ceoinle 80% coBpeMeHHOro MHPOBOTO IMOTpebJ/eHHsd 3HEep-
ropecypcoB (maxxe 0e3 ydyera 3HepTHH COJHEUHOro H3JydeHus), ob-
4R BKJAj HUX B paspuTHe MHPOBOH 5HepreTHKH 0 KOHIA BeKa
Oyzer HeaHauuTeJabHBIM. HelodawuiuMm Oyjer H BKJAaj OHOMAaccH B
KauecTBe aJbTePHATHBHOrO CHIPbA AJs NPOH3BOACTBA 3aMeHHTeJ el
He()TAHBIX MOTODHHIX TONJMB B BHAe CIHPTOB WM OHorasa, XoTd
A OTAEJbHBIX CTPAaH, B OCHOBHOM paCHOHO}KeHHHX B TPONHYECKOM
nosce, HCNOJb30BaHHe O(HOMACCH MOXET HIpaTh CYueCTBEHHYIO
pO.Jib.
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1.4. NOTPEBJEHHUE NEPBHYHbLIX SHEPTETHYECKHX PECYPCOB

JlMHAMHKA MHDOBHIX TeHAeHUMH B NoTpebJseHUH H TPOH3BO/CTBE
IepBHYHBIX 5HEpPreTHYecKHX pecypcoB, No aaHHbBIM [7], mpHBeneHa
B Taba. 1.5. PasBuTHe MHPOBOrO 3HepreTHUecKoro xo3siicTBa pac-
CMOTpPeHO B ABYyX BapHaHTaX.

[Iporuosuble OUEeHKH 3SHepronoTpebJieHHd B IIeDBOM BapHaHTe
6a34pYyIOTCS Ha CPEQHUX TeMNaxX NMPUPOCTA BAJOBOIO HAIMOHAJBHO-
ro npoaykra (BHIT), cocrasasiiomyx 3,3% B nepuox ¢ 1981 r. no
2020 r., no cpaBHeHHIO ¢ 5% B TeueHHe NpeallleCTBYIOLIETO aBaaLa-
TH/eTHA. BTopoil niau «NecCHMHCTHUECKHHA» BapHaHT pPa3BHTHSA MH-
POBOTO 3HepreTHUeCKOro XO034HCTBAa OCHOBLIBaeTCA Ha MpexaloJio-
JKeHHH, uTOo cpejaHui TeMmn npHpocra BHII nHe npesnicur 2,3%.
CpegHerogoBble TeMIIBl pOCTa 3HepromorpefJjeHWs TNPHHATH B
pasmepe 2,3% nnda mepsoro Bapuanta u 1,7% — aJaa sroporo.

B cootBeTCTBHH C NPOFHO30M CYMMapHOe IIPOH3BOJACTBO H IIO-
TpeOJeHHe 3HEPreTHUECKUX PecypCOB IPEeBHCHUT COBPeMeHHBIH ypo-
peHb B 1,6—1,7 pasza B 2000 r. u B 2,0—2,6 pasa B 2020 r. ¥YpeJu-
yeHHe MHPOBOTO NPOH3BOACTBA 3Hepruu OyaeT NPOHCXOAHMTHh NPH
cuvkeHuu jgoau nedrtu ¢ 43% B 1980 r. no 30—32% B 2000 . u
21—23% B 2020 r.

[aHHbBle MO NPOTHO3Y MHPOBOro MoTpediieHHs 3HepreTHUYeCKHX
pecypcos, caenanune Ha MUPIK-XII (cM. taba. 1.5), O6s1u npak-
THUeCKH moaTeep:xkaeHn Ha MHUP3IK-XIII. Tak, UAcTHTYTOM 3HED-
reTukd BeuukoOpuranHu MacuiTaOBl 3HepronorpebJeHHss B MuUpe Ha
2000 r. onenuBatorca B 14,3—16,5 mapa. T y.T. DHepreruueckui
UHCTUTYT Ke bHCKOIO YHHBepCHTEeTa NPOFHO3KpPYeT YPOBeHb NoTpel-
Jenusa B npeacgax 12,4—16 mapa. T y. 1. «Buaka» pocra BaJaoBoro
narHonaJbHoro npoaykra na 1985—2000 rr. B OoJsbIIMHCTBE ONMYyO-
JIUKOBAHHLIX TPOTHO30B IJIA Pa3BHUTBIX KANHTAJHUCTHUYECKHX CTDPaH
cocrasiager 2—3,5%, a aas pasBHBatlomuxcad crpan — 2,7—5,0%
B roa. [lo oueHke comeTckux cneuuanucrop A. A. Becuunckoro u
H. A. Bamumaxkosa |22|, MupoBoe notrpeGJeHHe NePBHYHBIX KOMMep-
YeCKHX 3IHepreTHUeCKHX pecypcoB Oyaer ysesnunratbcs Ha 1,8Y%
B rox B nepuojp 1985—2020 rr. u coctaBuT 14 mapa. T y. 1. B 2000T.
H 18,4 Man. T y.T. B 2020 r., a BepOATHBI# BAPHAHT CTPYKTYpPH MH-
POBOrO >3HepreTHYecKoro OanaHca MoxKeT OBITH NpeACTaBJeH cJe-
AYOIHM 00pasoM (YHCAHTE b -— MJADPA. T Y. T., 3HaMeHnareab — %):

1985 r. 2000 r. 2020 .
Teepaoe Tonmnuso 2,98/30,2 4,20/30,0 6,1/33,7
HKuikoe tomauso 3,77/38,2 4,60/32,9 3,9/21.2
IMpupoanufl ras 2,00/20,3 2,90/20,7 3,5/19,0
T'napaBianyeckan 3Heprusa 0,68/6,9 0,90/6,4 1,4/7,6
AToMmHas 3Heprus 0,41/4,2 1,15/8,2 2,5/13,8
Hosme HcTOuHMKH 0,02/0,2 0,25/1,8 1,0/5,4
SHEpPrHH
Hroto 9,86/100,0 14,00/100,0 18,4/100,0



Ta6anua 1.5. Tlporeos MupoBOTO MoTpeG/ieHHA H OPOH3BOACTBA

NePBHYHBIX IHEPreTHYECKHX PecypcoB B nepuop, Ao 2020 r.

Yucanredh — MJAH. T ¥. T., 3SHAMEHATeAbL — 9,

2000 T. 2020 r.
HeTodnuK 3HeprHy 1980 r.
BapyanT | | sappanr Il| sapuant [ | Bapnant [I
Muposoe norpetrenue IN13P
Yrons 2620 4650 4000 8100 6250
27,2 21,7 27,6 31,5 31,7
Hedrs 3780 4850 4000 5100 3500
39,4 28,9 27,2 19,9 17,8
IMpupoakHi ra3 1860 3100 3100 4500 3450
19,4 18,5 17,6 17,5 17,5
I'uapaBnuyeckast 3IHeprus 300* 1000 900 1950 1450
3,1 6,0 6,2 7.6 7.4
AToMHast sHepruf — 1400 1150 3300 2350
8,3 7.9 12,9 11,9
Hoeple wucrounuku 3sHep- 10 500 400 1450 1150
THH 0,1 2,9 2,8 5,6 5,8
Hexommepueckue  uertou- 1050 1300 1500 1300 1550
HHUKH SHepruu** 10,9 7,7 10,3 5,0 7,9
Hroro 9620 16800 14500 25700 19700
100,0 100,0 100,0 100,0 100,0
Muposoe npouseodcrso I13P
Yroanr 2620 il_?ég 4100 EO_O_ 6200
25,3 26,8 27,0 29,7 30,1
Hepro 4500 5650 4550 6000 4350
43,5 31.9 29,9 22.6 91,1
ITpupoaumiit ras 1870 3150 2600 4700 3500
18,1 17,8 17,1 17,7 17,0
TTpoune HCTOUHUKY 3Hep- 1360 4150 3950 8000 6550
THH 13,1 23,8 26,0 30,0 31,8
Hroro 10350 17700 15200 26600 20600
100,0 100,0 100,0 100,0 100,0

* Cymmapuoe orpeGraeHHe rujipasiHyeckoff W 2TOMHOR 3HEPTHH.
** Hposa, Topd, OTXOMB CENLCKOXO3AHCTREHHOT0 NpOH3BOACTEA K AP,
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Puc. 1.2. JIuHaMHKa MHPOBOTO MOTpeQJieHHA NEpBHYHBIX 3IHEPre€THUYECKHX pecyp-
COB 2. p MO BHIAM cbipbs (@) M cymmapuoro (6):

a) 1 —yroab, 2 —uedHTh, 3 — raz: 4 — aTOMHaAN BREPTHSN; 5 — rHAPOSBEEPTHA; § — HOBBle BHARD
SHeprHH;
6) 1 — cymmapuoe norpel/ieHde NEPRRYHLIX 3HEPreTHYECKHX DECYPCOB MO COBPEMEHHBIM OUEH-
KaM; 2~ To e, UO UpPorHosaM Ao Hedrsmoro KpH3Hca; 3 — worpebGaenBe pedTH mo cospe-
MEHHHIM OLeHEKAM; 4 — TO Xe, u0 UPOTHO3aM A0 uedTAHOTO KPH3HCA

C yueTOM 3THX NPOTHO30B Ha puc. 1.2 mokasaHa aMHaMKHKa IO-
TpeGNeHusi OTAeJbHBX BHJIOB 3HEpreTHUYECKHX pecypcoB («BHIKa»
MPOTHO30B Ha PHC. @) M IMHAMHKA CYMMAapHOTO MHPOBOTO IO-
TpebieHHst SHePreTHUeCKHX pecypcoB 3a 1950—1985 rr. u nporHos
10 2020 r. (puc. 6). Cnenyer o0paTuTh BHHMAaHHe HA TO, YTO €C/]H
BEDXHsIsi TpaHHLla «BHJIKH» IIPOTHO3a IIpejnosiaraeT YyseJHueHHe
J06uYH 1 norpebiendsa nehTtu na 2000—2020 rr., TO HMXKHsIA rpa-
nuia — crabunuzanuio ee 1o00uun B 2000 r. B cuHuxkenue K 2020 r.
Takue pasnuuus o0OycaoBiens TeM 00GCTOSTE/NbCTBOM, UTO Ha goGbI-
uy ¥ notpelienre nepTH BAKsSeT OoJsllasi rpynia 3KOHOMHYECKHX
H TIOJMTHYeCKUX (haKTOPOB, HHOrja ACHCTBYIOUIMX B IPOTHBOIOJONK-
HHX HaTnpaBieHHsix. [leHrpanbubiM (PAKTOPOM OCTAeTCH J(HHAMHKA
IleH Ha Hedrh. Kak u3BecTHo, Noc/de ceMHKPATHOro IOBLILEHHS IeH
Ha Hetp 3a nepuoy 1973—1980 rr. B nauane 80-x rogoB oHu CHH-
3uNHCh ¢ 248 poan/t 8 1980 r. o 60—73 gona/T B nepBod MOJOBHHE
1986 r.*. Jto 00ycnOB/JeHO najeHHeM cIpoca Ha HedTb, BH3BaH-
HBIM CJIeAYIOIIHME OCHOBHBIMH NpiHUHHAMH: NPHHATHIMH BO MHOTHX
CTpaHax MepaMH MO KOHOMHH H 3aMeileHH HedTH H HedTtenpo-
AYKTOB APYTHMH 3HEPrOHOCHTedSAMH; CTPYKTYPHOR IlepecTpOHKOH
SKOHOMHKH, HalpapJeHHOH Ha cHHXKeHHe BHIycKa NPOIYKIKK HaH-
Gojlee HedTeeMKHX H 3HEPrOEMKHX IHPOM3BOJACTB; KOHOMHUECKHM
CMajoM INPOM3BOJACTBA, NOPA3HBUIMM OOJBUIMHCTBO DAa3BHTHIX Ka-
nMuTanKcTAdeckux crpad. Ocofo BaXHOe 3HaueHHe HMEIH MNpex-
NpunsiThle BO MHOTHX CTPaHax MepH II0 3KOHOMHH H 3aMelleHHI>

* B 1987 r. neHa ma Hed b noaysnack no 131 aoan/t.
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He@dTenpoAYKTOB, B MepPBYI0 OuYepeAb B NPOM3BOACTBE 3JEKTPOIHEp-
FHM, TPOMBINIJIEHHOCTH WM OHTY, Ha ApPYrHde HCTOUHHKH 3HEPrHH —
SAEPHYIO 5HEPruio, yroJb, NPHPOAHHEA ra3. BaxHyIo poib B cTpYK-
TYPHOH mnepecTpPOKKe 3HepreTHuecKoro 0ananca pas3BHTHIX KamHTa-
JHCTHYECKHX CTPaH, NpHBeJllell K cOKpalieHMIO noTpebienus Hed-
TH, chrpasao yriayb./enue nepepaGoTkyn mocuaeaHel.

Hapsany c ¢pakropaMH, geHcTBYIOILHMH B CTOPOHY CHHXKEHH IEH
H o0beMOB A06HYM H noTpebGieHus HedTH, HEOOXOAHUMO OTMETHTH
H (axropsl, feAcTBYIOIIKE B MPOTUBOIOJOKHOM Hampasiaenur. Cpe-
AH HHX Ba)KHEHIIBM fBJAETCA POCT HAceJeHHs, UHCJAEHHOCTb KOTO-
poro nporHosupyercs Ha 2000 r. na yporHe 6 Mapn. uejosek. Kak
OXHJaaeTcd, pocT OypeT HNPOHCXOZUTH TJaBHBIM 00paszoM 3a cuer
pasBuBaloIUXcA cTpaH. Ecau ceffuac B 3THX cTpaHax cocpeaoTode-
HO OKOJI0 75Y HaceseHHs NJiaHeTH M 25% MHDOBOTO 3HepromoTped-
JieHust, T0 K 2020 r. 3TH mokasarteJH COCTaBAT COOTBETCTBEHHO 80
H 409%. [Tpu s3ToM R0OJa HedTH B 06l CTPYKTYPE SHEPreTHUECKOro
Gananca pasBHBawlHxcd cTpaH Bospacrer ¢ 28 no 309%, a aGco-
JAIOTHble MacuiTabbl ee notpelJjenus ymedaudarcd ¢ 500 MJH. T B
Hacroalgee BpeMsa xo 1,56 mapa. T B 2000 r. 1 g0 1,3—2,3 mapa. T
B 2020 r.

OueBnaHa YCJIOBHOCTB MPOTHO3a, NPH COCTABJEHHH KOTOPOTO
NpeanoJarajocs, 4TO pas3BHBaKOIIHecs CTPAHBl CHOCOOHBL DelUHTh
npo6JeMbl nJaarexHoro OalaHca npH yTPOeHHH NOTpe6JeHHs Hed-
'TH, @ NPOMBILIJIEHHO Pa3BHTHE KamHTAJHCTHYECKHE CTPaHbl CMOTYT
obecrmeynth HeoOxomuMble Macwutalwn HedTecOGepexkeHus B Pa3BH-
THA aJbTEPHATHBHHX 3HEPreTHUECKHX TeXHOJOTHUH,

CymecrBeHHHM (hAKTOPOM, CHEPKHBAIOIUHM CHHIKEHHE IeH Ha
HeTh, CAYKHT TaKKe COOTHOIIeHHe lleH Ha O6OpyaOBaHue H Ma-
TepHaJbl, HMIOPTHpYeMble pa3BUBAKINUMHCH HedTeA0ObBAOIHMH
CTpaHaMu, W 3KcnopTHpyeMble HedTb W ApYyrHe BHAH cHpbiA. [IpH
3TOM HabJI0gaeTcs TEHAEHLHS K [TOBHIIEHHIO LIeH Ha 3KCNOpPTHpYe-
MHeEe NPOMHLUIJEHHO pa3BHTHIMH KalHTAJUCTHYECKHMH CTPaHAMM
NPOMBIIIJIeHHbBle TOBapHl {23, 24].

Benymue nedTAnBe KOMIaHHH 3amajHBIX CTPaH NPOTHO3HDPYIOT
yMepeHHBIi pocT norpelbaenus nedtu Ha mepuox ao 2000 r. B pas-
mepe 0,8—1,0% B roa, mpakTHuecky cTaOMJIH3ALUI0 HJIH HEe3HAYH-
‘TeJBHBK POCT peajbHHX Ied Ha HedThb 10 OTHOUIEHMI0 K YDOBHIO
1983 r.

B CcOOTBeTCTBHH C 3THMH IIPOTHO3AMH yPOBeHb CpejHeMHpO-
BOH 1eHHl Ha HedpTh (B goJapax 1983 r.) moxeT coctasuTbh 220—
290 moau/r. ODOCHOBAHHOCTH TAKOH IeHbl MOATBEpPXKjaeTcss ABYMHA
YPOBHSAAMH «3aMBIKAIOUIHX» HJH «NpeAeiblBX» 3arpar na HedTb:
.CTOUMOCTBI0 HauboJsee poporofi HedrtH, A0OHBaeMoOill Ha MecTOPOXK-
nenuax Cepepuoro Mopsl, Kortopas le npesbiaer 182 poua/T,
H CTOMMOCTBIO NMPOH3BOJACTBA CHITeTHUeCKOTO XKHAKOTrO TONJHBA H3
aJbTepHaTHBHOTO CHIPbA (YrJs, c/JIaHIeB H T. 1), KOTOpas OLEeHH-
‘Baercs npUMepHO B pasMepe 290—360 noaa/t [7]. TIporaosupyemsri

30



ypoBeHb IeHH Ha He()Th HAXOAMWTCA MEXKIY 3THMH 3HAUeHHSIMH, UTO,
C OJHOH CTOPOHBHI, OTJAaJseT MaccOBOe MPOU3BOACTBO CUHTETHUECKHX
KHAKHX TOTJIHB 3a npeaeant 2000 r., a ¢ apyrofi, cosjpaer Heobxo-
AHMBIE TPEANOCHIIKH M of0ecneunsaeT 3anmac BpeMeHH JJsi paspa-
60TKH M ONBITHO-NPOMBHIINJEHHO!I MPOBEPKH HEOOX0JHMMBIX TEXHO-
Jorkit ¥ 000pyIOBaHHA AJIs HX MPOH3BOICTBA.

[IprMepHO Takas Xe MOJAUTHKA B 00JjacTH meHooOpasopanus Ha
neprp mnposoaurca CaynoBckofi Apapuet, AOJATOCpPOUHHE MJAaHBE
KOTOpOH mnpeaycMaTpHBald TPH 3Tana H3MeHEHHs IleH Ha He(pTh:
1) nepHox yMepeHHOTO CHHXKeHHS 1IeH H HX cTaOHJu3alHH Ha YPOB-
He 204 goJJa/T, UTO COOTBETCTBYeT CHPABOYHBIM menHaM 1985 r.;
2) neproa crabHa¥3aldd LeH NpH MNOCTOAHHOM Kypce xaoJjapa;
3) meprHOJ MOBHIIEHHA LEH K KOHIY CTOJeTHA 10 YpOBHs LieH Ha
HCKYCCTBEHHOE XHAKOe TONJHMBO, HCXOAd H3 3arpaTrT Ha ero nojay-
yene [25].

ComocTaBadAss paHHBIE MO NPOrHO3aM AOOBIUM, ITPOM3BOACTBA W
norpebaenus He@TH H APYrHX MepBHUYHHX HCTOUYHHKOB 3HEDPTHH (CM.
tTaGa. 1.5) ¢ npupeseHHBIMH BHIIE pecypcaMy OPTaHWYECKHX TOI-
JUB, AAepHOfl 1 BO30OHOBJAEMHX HCTOYHHKOB IHEPrHH, MOKHO cle-
JaTh cJeAyloulie BHIBOABL.

Cymuapnasi naxkonjenunas po0nya HedpTH 3a mepuoa 1986—
2020 r. Moxer cocTaBuTb 67—75 Mapa. T y.T. kK 2000 r. u 160—
200 mapa. T y.T. Kk 2020 r. npu gocToBepHHX 3amacax 137 Mapa. T
y.T. H JAOMOJAHHTeJbHHX pecypcax 302 mJapa. T y.T. 3to norpebyer
oTKpuTHA K 2020 r. Mecropoxkaenuit HepTH ¢ OONIHNMH H3BJeKae-
MEIMH 3amacaMH NPOMBIULJEHHBIX KaTeropuii B o0beMe He MeHee
25—65 Mapa. t. Takum oOpasom, nociae 2020 r. B Hexapax MOXKeT
ocratbed emne 240—280 Mapa. T y. T. pecypcos HedTH.

OO0iwee npou3BOACTBO H moTpebieHHe OPraHHUCCKHX TONJHB 34
1986—2020 rr. (BkJawuas HedTb) MoXKeT OHTL OLEHeHO B OGbeMe
170—200 mapa. T y.T. K 2000 r. u 510—580 mapa. T y.T. k 2020 r.
IIpu Takom ypoBHe norpelienus B mupe OyJer HcuepmaHO OKOJO:
NOJIOBHMHBl JOCTOBEPHBIX H3BJIEKAeMBIX 3a11acOB OPraHMYEecKOro Toi-
auBa WA 4—5Y, k oOuuMm ero pecypcaM. [Ipu stom B neppax 3em-
JH OcTanercd ele Cpbllle 12 TpJau. T HCKONaeMoroc TONJHBA B YC-
JOBHOM HCUYHCJAEIIHH, YTO CBHJAETEeJABCTBYET O BO3MOXHOCTH YAOB-
JeTBopeHHs nOoTpeGHOCTH MHPOBOH 3IHEPreTHKH NDAKTHYECKH AJT
JAi06oro 0603pHMOro nepcrneKTHBHOro nepHoja. PaseHThHe HcnmoJb--
30BaHUsT aTOMHON 3HEPreTHKH W BO30OHOBJASEeMBIX pecypcOB B 3Hep-
retuueckoM Ganance emje GoJbllle pacIHPAOT H YKPENJaslT 3HEp-
reTHUecKylo 0asy uesoBedecTBa.

QueBHAHO, UTO NPH NPAKTHUECKH HEOrpaHHYEHHOH pecypcHOH
fase opraHH1TECKOr0 TOMJIHBA H JOCTATOYHO OTPAHHYEHHBIX pecyp-
cax HedTH BOBJeUeHHMe JAOCTYMHHX aJbTE€PHATHBHHIX HCTOUHHKOB-
SHEPTHH AJIA 3aMelleHHA HedTH B pAxe oGiacreil MoxkeT OHTE OCY-
IECTBIEHO JIMIIb HA 3KOHOMHYECKOH OCHOBe, Ipenomnpejesiouiei
CpOKH, MaclITalbl 1 TEMIE TaKO# 3aMeHBHI.
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Ir'/1IABA 2

COBPEMEHHOE COCTOSSHUE NPOU3BOJCTBA
H NOTPEBJEHHS1 MOTOPHDBIX TONJHUB

2,1. OBBEMbI U CTPYKTYPA NOTPEBJEHHSI MOTOPHbLIX TONJIUB

PassutHe MHPOBOH 3KOHOMHKH COUPOBOXKIAJNOCH BBICOKMMH TEM-
TMamu TNoTpeGieHus OePBHUHBIX HCTOUHHKOB 3HEPrHM, 0CoOeHHO
Hedtu. Ecain obuiee Hcnosnb3oBaHHe 3Heprud B mepuoa ¢ 1900 mo
1980 rr. yseaununaocs 8 10 pas (¢ 0,7 xo 7 Mapa. T H.3.), 1o Hed-
TH—pB 150 pas (¢ 0,02 1o 3 MApPA. T H.3.), a ee A0J9 B MHPOBOM
sHepretTyueckoM OajaHce ¢ 2,8% B 1900 r. nogusitace mo 439
8 1980 r. {2, 5]. Cross 6BICTPOMY TIOBBINICHMIO PoaH HedTH B obec-
neueHud 3HEpPreTMUYecKUX M APYrHX moTpefHOCTel MHPOBOH 3KOHO-
MUKH criocoOcTBoBai psia ¢aKTOpOB.

Bo-nepBulX, yHHKa/JAbHBIe (HU3HKO-XHMMHUECKHE CBOICTBa HedTH
TI0 CPaBHeHHIO C APYIHWMH H3BeCTHHIMH HCTOYHMKAMHU CHPbS 1MO3BO-
JAI0T KOMNJEKCHO HCMOJMb30BATh NMPOAYKTH ee iepepaboTKH B BujIe:
BBICOKOKAaleCTBEHHBIX MOTOPHHX M KOTeAbHO-ieYHHX TONJHB —
okon0 83% wmupoBoro notpebGaeHds HedTENPOAYKTOB; CHPbS s
XHMHUECKOH H HeQTeXHMHUYECKOR MPOMBIJIEHHOCTH — okoio 6%
MHUPOBOTO TNOTpebNeHna HepTenpOAYKTOB; NMPOAYKIHA HeTOmJIHBHO-
ro Ha3HayeHHs — CMa30YHBIX MacesJ, AOPOXKHOrO H CTPOHUTEIbHOrO
OUTYMa, 3JEKTPOAHOTO KOKCa M ApP. — OKOJIo 5% MupoBoro mnorpel-
Jienust Hedrenpoaykros [26].

Bo-BTopBIX, poct crpoca Ha HedTh MOCAYXKHI NOOYAMTEIbHHM
TOJYKOM K HayuyHO-TeXHHUECKOMY nporpeccy B oOJacTH HedTsiHOM
TEeOJIOTHH M DPa3BelKH, OypeHud, TeXHOJOTHH A00bIYM HedTH; B pe-
3yJbTaTe, B NepHo ¢ Hauana Beka mo 60-e roge OTKPBITH H BOBJIe-
ueHH B NMPOMBIIJMEHHYI0 pa3paloTky KpyUHeiliine MeCTOPOKAeHHA
HedTtu Ha BaumxueMm m CpenHeM Bocroke, B Adpuke u JlaTuHcKkoi
Awmepurke, B CHIIA u CCCP c oTHOCHTEJNbHO HH3KHMH 3aTpaTaMH
Ha ee A00BIYY U TPAHCIOPT.

B-Tpersux, BbicOKas 00beMHO-MaccoBas KOHIEHTpamks 3HepThH
HedTSHOrO TOILIMBA B COUETAHHH C TeXHHUECKHMH AOCTHXKEHHSIMH B
TPYGONPOBOJAHOM, KeJ1e3HOZOPOXHOM, MODCKOM ¥ pevHOM TpaHC-
Tnopre o0ycaoBuaAx 0oJee HU3KHE TPAHCHOPTHBIE 3aTpParH IO CpaB-
HEeHHIO C TPAHCHOPTOM APYTHX MEPBHYHBIX HCTOUHMKOB 3HCPTHH K
TIO3BOJMJIH J0CTaBJATh HedTh B MeCTa, YAajJeHHHe OT paHOHOB ee
JA00LIUH Ha THCSAUH KHJIOMETPOB.

Tipu nocraBke 3KBHBAJEeHTHOrO xOJHUECTBA SHUEPTHH Ha O HHAKOBOE paccTof-
HHe TO TpPYyGOMPOBOAaM TpaHCNOpT HeTh 10O NpHBEAeHHHM 3aTpaTaM B 4—

#© pasz pewesse Tpaucnopra NPHPOAHOIQ rasa, 4 NpH MOPCKOM TpAaHCHOPTE —
‘COOTBETCTBEHHO B 7 pas (TpAHCHOpT rasa oCyLeCTBJAETCA B CHHMKEHHOM BHIE
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Ha TadkepaX-meraHososaX). Tak, TpaHcnopr HedTh ot IlepcaAckoro 3anHsa 1o
dnoHue ob6xoiHTes B 6,2 Aoan/T, cXHKeHNOro HedTsaHoro rasa — s 28,2 noan/r,
CHHAEHHOTO TpHPOAHOro rasa (B HedTAHOM sSKBHBajeHTe) — B 44 noana/r [4].

B-uerBepThiX, pa3BUTHE TEXHOJOTHUECKHX TIPOIIECCOB H CXEM
nepepaloTKu HedpTu MN03B0JA10 THOKO pearupoBaThb Ha TpefOBa-
Hus Torpefureseil B OTHOIIGHHH U3MeHeHHsA o0beMa, acCOPTHMeHTa
M KaueCTBa He(TenpoAYKTOB, a COBEDPUIEHCTBOBAHHE TPAHCIOPTHO-
cOBITOBON HHGPACTPYKTYPH CO3AaBalio HeoOxoauMble ynobcrea A
noTpebureed.

U, nakonern, pemaloiuii ¢akrop, onpeseSHBLUIKI BHCOKHE TeM-
nel pocTa noTpcOdcius HedTH ocobenno B nepuog 50-x — Hauvadaa
70-x rogoB (a0 1973 r.), — HH3KHe MHpOBLIC [eHbl Ha Hee, chOpPMHU-
poBaHHHe B OCHOBHOM Ha 0ase u3aepxkek n00blun HedTH Ha Baumx-
nem u CpeiHem Bocroke. Tak, ecan B 1961 r. oTHOmeHHe IleH Ha
HedTh K I[€HaM Ha Yrojb coCTasiasio (B %) — Bo DpaHuun —
986, B ®PT — 84,5, B8 CIIIA — 96,9, To B 1971 r. oHO cTaJo paBHO
cootBercTBenino 65,4, 60,1 u 55,4 [5]. los cpaBHeHHMsT MOXKHO CKa-
3aTb, uyTo B CCCP na xoHerr 60-x u Hauano 70-X TOJHOB COOTHOIIIe-
HHe 3aTpaT Ha npUpocT A0ObIUM He®TH W yrias cocraBiaano 46—
38%, 1. e. mpupocT pobbiun HedpTH 00X0amacs B 2—2,5 pa3a nerres-
ae, teM yras [3].

[Tocneayowuit 8 1973—1974 rr. u 1979—1981 rr. poCT neH Ha
HepTb H APYrHe 3KOHOMHYECKHe KW TNOJHTHYeCKHe (aKTOPH mpHuBe-
Jq4 K 3aMe[Iendio TeMNnoB pocra norpebienus Hedptn B 1973—
1979 rr. u cHuxeHHIo ee pacxofa B 1980—1985 rr. B naumeusiiieit
CTEMIeHH 3TH MPOLECCH KOCHYJIHChH COLHaJHCTHUECKHX W pa3BUBAIO-
LIUXCsl cTpad, B TO ke BpeMsi B pPa3BHUTbIX KalUTAMHCTHUCCKHX
cTpaHaX, ocobeHHo B 3amajanol LEppome, Macuitabu Hedrenorpeld-
JeHHs pe3Ko cHusuauck. B pamrax OICP 310 cokpamieHue 3a ne-
puoa 1973—1985 rr. cocraBuao 365 MJH. T.

Huxe nokasana awHaMmuka norpebiaeHuss HedTH B OTAeNbHBIX
cTpaHax u persoHax (B MJH. T) [26]:

ITpupoer (+),
1973 r, 1980r., 1985 r., cokpailCHue

3ananuas Espoma 740 670 560 —180
CesepHaa AmepHka 880 865 770 —110
JlaTHHCkast AMepuka 160 210 215 -+55
Adpuxka 50 75 80 +30
bauxuuit u Cpenunii 60 85 90 +30
BocTok
A3znaTtcko-THXoOKeaHCKHH 410 430 415 -+5
pertHoH
B TOM uHcse Snonus 275 240 210 —65
Hpoute crpanu 500 665 645 ~-145
Bcero B Mupe 2800 3000 2775 —25

JIHHaMHKa H CTPYKTYPa noTpebieHHa HedTH M0 OCHOBHHIM CeK-
TOpaM SKOHOMHKH — Ha TpaHCnoprte, B MPOMHILIIEHHOCTH, 3JeKTpPO-
SHepreTHKe, cepe ycayr 4 TOPromJe, XKUJAMUHO-OBITOBOM — HOCHT
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pas3/HuHbIfl XapaKTep AJAd pa3HbIX CTpPaH B 3aBHCUMOCTH OT YPOB-
HA MX 9KOHOMHUECKOrO pasBUTHUA, najuuus coOGCTBENHBIX, TeX HJIH
MHBIX HCTOYHHMKOB 3IEPrHH, COLHUA/bIIO-3KOHOMHYECKHX YCJIOBHi M
Apyrux ¢gakropos. B meppoit nmososune 80-x rogoB 3a cuer nedTH
MOKPBIBANOCE OKOJO 48Y% moTpe6HOCTH KaNHTANUCTHYECKHX CTPAH B
3Hepruy, B TOM uHciae Ha TpaHcnopre — 99%, B NpOMBIIIJIEHHO-
cti— 38%, B KOMMepueckOM M KOMMYHaJbHO-GHTOBOM CEKTOpe —
36% u B anexTposnepreruke — 14% [27].

YBeaHyerHe 1eH Ha HePTb NOCAYXKHJIO IJaBHBHIM (HAKTOPOM B
pa3sBHTHH sHeprocOeperarolieil MOJHTHKH M TeXHOJOrHH BO BCeX
chepax 3HEPreTHUYECKOTO XO03slicTBa — aolbive, npeobpa3oBanuu H
norpebaenuu ronausa. O0wel TengeHIHel B CTPyKType morpebae-
HHA He(DPTH B MHPOBOM 3HEPreTHUYeCKOM XO3AHCTBe SABJAETCS CHUKE-
IHe JO0JH ee MoTpe(Jenuss B KayeCTBE KOTeJbIIO-eYIIoro TOMmIHBA H
yBeJHYeHHe — B KayeCTBe TPAHCIOPTHOTO MOTOPHOTO TOIJIHBA U
He(hTeXHMHUECKOTO chipbsi (B MJH. T) [26]:

1973 r. "1980r. 1985r. 2000 r.
Tpatcnopr 1003 1160 1200 1650 1850
B TOM YHCJE aBTOMQ- 695 835 &90 12501400
OUJABHBIH
KoTeanno-meudoe TONJIHBO 1530 1545 1280 9251100
(8 TOM uxcAe gas  HYXJ :
HedTenepepaboTKH)
Hejrexumus 130 156 165 275-+350

Hpyrue nesHepreruueckue 135 140 130 150200
HanpaBJeHHS HCNOJb30BaHHsA

(macia cMmazounple, OHTYM

H UPOUHE)

Htora 2800 3000 2775 30003500

OG6neMHBIE H CTPYKTYpHble H3MeHeHRs B MOTpebaenid MOTOPHBIX
TOIJIMB OOYCJOBJENBl pacllipeHHeM TPalCIOPTIBEIX, TPOMBIIIJIEH-
HBIX, CeJbCKOXO3SIHCTBEHHHIX U JAPYrux palbor, oCcyllecTBAAEMBIX MO-
TOPHOI TeXHHKOH C JBHraTeJsIMH BHYTDEHHEro CropanHs. 3a Io-
caefiHee ecsiTuerye cyMMapnas MOIIHOCTb aBTOMOOHIbLHBIX JABH-
rareJjiel B MHpe yBeJiHuWJach B 1,5 pasa M npesniiana B cepeauHe
80-x rog0B MOIIHOCTb BceX aJjekTpocramiuik B 8 pas [28]. Ilo na-
el OleHKe 3Heprervueckas MOILNOCTh BCero mapka MOTOPHOH Tex-
Huku B8 CCCP Takxke npeBblllaeT YCTAHOBACHHYIO MOIIHOCTH 3JEKT-
pocranuufl crpansl 6ojce yeM B 6 pas.

[IpobaeMa obecneyeHuss TOTPeOGHOCTH HAPOZHOTO XO3AUCTBA B
MOTOPHLIX TOMJHBAX HOCHT CJOXKHBIE W MeXOoTpacjJeBOH xapakrep.
CxeMa (pYHKIIMOHAJbHO-IIPOH3BOJACTBEHHBIX CBsA3€H OTpacjedl na-
POAHOrO XO3SHCTBA — OCHOBHBEIX noTpebHTejell MOTOPHBIX TOIJIHB
C ABMIaTeJecTpOeHHEM M NPOH3BOACTBOM MOTOPHBIX TOMJHB — MPH-
BegeHa Ha puc. 2.1. CrpyKTypa H BBINYCK TEXHHYECKHX CPEACTB ¢
JABC sBasiorcs ¢yuKIHe# OT MOTpeOHOCTH HAPOZHOrO XO03dficTBa B
Pa3yiyuIiblX BHAaX MepPeBO30K (IPy30BHIX, MacCaKupPCKHX), KOTOphHE
B CBOIO ouepeab auddepeHiHpylOTCH MO BHAAM TpaHCOOpTa — aB-
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TOMOGH/IBHBIN, XeJe3HOAOPOKHBIH, BOAHBIH, BO3AYIIHLIA, a TaKxke
pa3juuHX paloT — cesbCKOXO3AH CTBEHHBIX, MEJHOPaTHBHEIX, TPO-
MBIULIEHHO-CTPOKTEJABHBIX K T. 1. B pesyabrare dopmupylores rtpe-
O0oBaHHA K CTPYKTYpe napkKa TeXHHUECKMX CPEACTB pPa3JHuyHOrO
Ha3HaueHAA: TPaHCIMOPTHHIX — aBTOMOOHIEH, BO3AYIUHBIX, MOPCKHX,
peuHBIX CYJ0B, TENJIOBO30B; CEJIbCKOXO3AHCTBEHHBIX W TIPOMBILLJIEH-
HO-CTPOHTE/bIIBIX Mall¥MH H MeXaHH3MOB — TPAKTOPOB, KOMOalHOB,
JAOPOKHO-CTPOHTEJLHBIX H NOABbeMHO-TPAHCHOPTHBIX MAallHH H Me-
XaHH3MOB, IH3eJb-TeHePaTOPOB H T. .

B 3aBucuMocTH or (QYHKIHOHAJABHOIO Ha3HauYeHHA K YCJIOBHH
SKCIJyaTallHH TexXHHKa KOMIJAeKTyeTCd ABHIaTeJdAMH BHYTPEHRETO
CTOPAaHHA C pa3HBIMH TEXHHKO-3KCIIyaTallHOHHLIMH napaMeTpaMu
H MOIMHOCTBIO — KapOIOPaTOPHLIMH, JW3eMbHbIMH, BO3AYIIHO-peak-
THBHBIMH, Ta3oTypOMHHBIMH. B pesyabrare onpenenserca o00beM
norpel/eHus MOTOPHBIX TOMJMB MO HX BHAaM H KaueCTBeHHOH xa-
pakrepHCcTHKe — aBTOMODH/IbHBle N aBHAalUHOHHBle OeH3MHHI, peak-
THBHbBle, OH3eJbHBIE, MOTODHBE (AJs1 TUXOXOAHHIX AHu3eJeli}, raso-
TypOHHHBle TORAHBA. KauecTBeHine TpeOOBailid K 3THM TOMJIHBAM
(GyHKUHOHAJHHO 3aBHCAT OT YCJOBHH 3KCNJAYVATalMH TeXHHKH, B TOM
yHCJde MPHPOAHO-KJIHMATHUECKHX, H cTelleHH (GopcHpOBaHHA JBHra-
teeli, [lorpe6HOCTE B MOTODHBIX TOMJHMBax JaxKe TPH YCJIOBHH PO-
cTa 06beMOB palOT U nmapka TexHHUECKHX cPeACTB MOXKeT ObITh
CHHXeHd 3a cueT yJayulleHH#A TONJINBHOH 3KOHOMHUYHOCTH ABHTrarTte-
Jdell W TeXHHYEeCKHX CpeaAcCTsn (CHH}KEHHH HX MacChl, YyJyullettnsd
A3DOJAMHAMHKH 4 T, 1.},

R ¢ROW Oucpenh TCXIHMKO-3KcHJyaraimuouxbie nmapaMerps JIBC
H HX TOMJMBHAA 3KOHOMHYHOCTb ONpPeleddAloTCss KaK TeXNHUECKHM
VpOBHEM Da3BHTHSA IBHIaTeJecTpOeHUS H MallHHOCTpOenusd (aBTo-
W aBHACTpOeHHS, CYJAOCTPOEHHA, CeJbX03MalIHHOCTPOeH A, THAKeI0-
ro W TPAHCMOPTHOTO MAIUIHHOCTDOEHHA H AP.), TaK H DasBHTHEM
NPOMBILLICHIOCTH 10 NPOH3BOJICTBY KOHCTPYKLHOHHBIX MATEpHA/I0B
H KOMIVIEKTYIOIIKMX H3jAe/Hi (depnas ¥ IBerHad MeTaJyprad, moi-
oTpac/iH He(®TeXHMHUeCKOH H XHMHUECKOH TPOMBILIJEHHOCTH TIO
MPOH3BOJICTBY NJACTHYECKHX MacC, PE3HHOBBIX TCXIHUECKHX H3Je-
JIKH, KayUyKOB, IIHH K T. 1.).

BaxHasi pOTh B CHHUMNENHH PacxOAa TOMJIHBA MPHHAMIEKHT 3(-
gekTuBLOfl OpraHu3auMH palGouMx TPOLRCCOB IKCMIAyaTallU# TeX-
Hukn ¢ JBC: paunsoHadbHOH OpPraHH3aluH TPy30- H MacCaXKupo-
MepeBO30K, MOBHIHEHHI0 KO3(HIHEeHTOB IPy3ono(beMHOCTH A Mac-
CaKHPOBMECTHMOCTH, COK[ALIEHRIO HOPOXIHX UPOOeros, pauuo-
HaJbHOA OpPranH3alliH MeXaHH3HPOBAHHBIX PaGOT B C@JIBCKOXO3FH-
CTBEHHOM Mpou3BOACTBE W T. A. B3auMOCBA3b YCJOBHH SKCiyaTa-
mui TexHuku ¢ JIBC, HX TONJHBHOH 3KOHOMHYHOCTH H KauecTsa
TONJIHBA HAaXOAMT KOlieuHOe OTPa’KeHHe B 3KCIIYaTAllHOHHLIX HOP-
MaX pacx0ja TOIVIHBA.

O6beM, CTPYKTYpa H KayecTBO norpebaseMblX MOTOPHBIX TOILIHB
dopMupylor TpeGoBanusd K MacmTabaM H TCXHOJOTH4ECKOH CTPyK-
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Type WX TIPOH3BO/ICTBA, @ TaKkKe K DA3BUTHIO TPAaHCTOPTHO-paclpe-
jeJHTeNbHOR HHQpacTpyKTyphl: Hedreba3aM M 3aNpaBOYHBIM CTaH-
IHAM, CHelHaTH3HPOBAHHOMY HOJBHKHOMY 3KeJe3HOAOPOKHOMY,
BOJHOMY H aBTOMOOHJBHOMY cOCTaBY, HeDTeApOAYKTONPOBOAHOMY
tpauicnopty. IIpaBOMepHOCTD M3JaraeMblx MOJOXKeHHH paccMOTpeHa
MpHMEHUTEJbHO K MHDOBBIM TeHJIeHIHAM Tlo 00beMy H CTpPYKrype
norpe6/aeHHss MOTOPIbBIX TOMJHB, Pa3BHTHA aBTOMOOHJECTpPOCHHH,
TpeboBanyil K KauecTBY TONJHB K TEXHOJOTHUECKOH CTPYKTYPe MOII-
nocrtelt o nepepaboTKe HedTH.

O6ecneuenne moTpeOHOCTH 3SHEPTOHACHILUEHHOrO NapKa MOTOp-
HOR TeXHHKH, OPUEHTHPOBAHHOTO Ha NpHMeHeHWe HedTAHBIX TOI-
JKHB, — OAlla H3 CJOMXHeNUIHX 3ajau OTeueCTBeHHOH H MHDPOBOH
SHEPreTHKH, 3Jech TpPeOYIOTCA 3HauHTeJbHBle KalmHTaJbHHE, 3JKC-
IJyaTallHOHHble M TPYJOBLIe 3aTpaThl B pa3BejKy, no0buy, TpaHc-
nopt # nepepalboTKy HedTH, cO3aauMe paclpeae/IuTe/NbHOH CeTH
nedrecnaOxkennsd. OcHOBHAA A0Jd 3THX 3aTpaT OPHXOAHTCA Ha AO-
o1y u mepepaborky HedTH. Ilo omenke MexayHapomHoro OaHKa
DA3BHTHS M PEKOHCTPYKLHH AJig oOecneueHHs AMHAMHKHM pocTa ja0-
Oblud HedTH B padBuUBakolHXca crpanax B 1985, 1990 u 1995 rr. B
1068, 1253 u 1385 MJH, T COOTBETCTBeHHO MOTpelbyercs 3a NMepPHOA
1982—1992 rr. ocBouTh 452,2 MAPA. A0JJ. KanKHTaJbHBIX BJOKeHHH
(B menax 1982 r.). KanuraJ/bHele BJOXKeHHs Ha pasBeaKy M paspa-
601Ky HedTsAHBIX MecTopoxneHuit B CIIIA B 1986 r. 661K Ha ypOBHE
23,6 mapA. goad., a B HedrenepepabaTHRAIOIY NPOMBIIAEH-
HOcTb — 1,4 Mapa. podan. O0ue KanmuTaJibHble BJOXKEHHA B HedTe-
nepepabaTbiBAIOLLYIO NPOMBIIJIEHHOCTh KAMHTAJHCTHUECKHX CTPaH
B 1986 r. npepbrmans 10 Mapa. moaa. {29]. Mcxond u3 crpyKrypsl
norpebieHnsa He(TeNPOAYKTOB, MOXKHO OTMETHTb, 4To $0Jee MOJa0-
BHHBI CPEACTB, BKJa/JblBaeMBIX B pa3BHrTHe Hed1AHON u Hedremepe-
pabaTtniBalOeil MPOMBIILJIEeHHOCTH, TIPHXOJUTCST Ha MOTOPHBle TOI-
JAUBa, O0O0JBIIAas 4Y4ACTh KOTOPHIX HOTpebasiercs aBTrOMOOKIBHBIM
rpancnopToM. Ocobenno 310 xapakrepHo mia CHIA, rpe Ha ero
A0M10 npuxoautcs 0xkoao 84Y% obilero pacxoja MOTOPHBIX TOIJIMB.
B asromobunecrpoenun CIUA morpebasercs okoqao 70% HaTypaib-
HOro u 59% cuHreTHUeckoro Kayuykos, 15% — Bceit craau, 46% —
KOBKOTO uyryna, 21% — uunka, 629% — cBuHma, 40% — maarHHH.
Oxono 12,5 MJIH. yen., uau Kakablfi LIecTol, 3aHATHIA B TPOMBILL-
Aendocty CHIA, mpaMo wiau KocBeuio cBSi3aH ¢ aBroModuaecrpoe-
HHEM M aBTOMOOHABIBIM Tpancnoprom {30).

Ha ponwo aBuanuu 8 CIUA npuxomurea 13%, a Ha q0J10 XKeJes-
HOgOpoxkHOro tpancoopra— 3% o0ilero noTpebieHHsd MOTOPHBIX
TonmuB. B 3anapuoifi Espone u3 o6umiero pacxoga MOTOPHBIX TOM-
JHB Ha A0/ aBTOMOOHJIBHOTO TpaHCcHOpTa npuxogutcad 82Y%, aBua-
LKA -— 0K0JI0 10%, Ke/e3HOAOPOKHOTO H BHYTPEHHEro0 BOAHOTO
Tpancnopra — okoso 4%. B SunoHum gons aBroMoOHJIBHOrO TpaHc-
iopra B ofmeM nmorpe6ieldyd MOTOPHBIX TOMIMB COCTABIAET QKOO
76%, aBuammonsoro — 5%, shyTpennero Bogworo TtpaHcmopra —
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11% u xenesHozopoxHoro — 6% [27]. B CCCP rakke okoso 70%,
norpeGiasgeMHyx TPaAHCIOPTOM MOTOPHBIX TOMJIHB HNPHXOAMTCH Ha
apTOMOOMIBHHA. TakuMm 00pasoM, aBTOMOOMJBHHI TPaHCTIOPT —
HauboJiee KPYNHBIH NOTPeOUTENb MOTOPHHIX TOMNJKB, H €T0 Pa3BHTHE
BO MHOroM ompenenser O0WIYI0 TeHAeHIHIO B o0beMax U CTPYKType
notpebienus HeTeNPOAYKTOB.

B cBA3H € 3THUM B BeayuiHX KAamMTAJHCTHYECKUX CTpPaHaX —
KPpYOHBIX RNPOAYIEHTAX aBTOMOGuJed — B Nepuojx 3HepreTHueckoro
Kpusuca OHJ WHPOKO DPAa3BEPHYT KOMILIEKC HaY4YHO-TeXHHUYeCKHX
paboT no MOBLILEHHIO TOIJIHBHON SKOHOMKYHOCTH ABHTaTesel U aB-
TOMOOHJA B 1eJoM. DTH padOTH BeAyTcd B CJAeAYIOIHX OCHOBHBIX
HampasJeHHdX: TOBbIIeHHe >((OEeKTHBHOTO K.I. A. JBHUraTeds H
TPAaHCMHUCCHH, CHHXKeHHe cOOCTBEHHOH MAaccH aBTOMOOHJA, APHMe-
HeHHe S5JeKTPOHHON CHCTeMbl KOUTPOJAA. pexkuma paboTH pBurare-
Js, YMEeHBINeHHe a3’POAMIAMHYECKOTO CONPOTHBJCHHA, CHHIKEHHe
CONpOTHBJeHMA KauyeHHulo. BoJjplioe 3HaveHne TpHIaeTcd TakKxe
MacTepcTBY BOXAeHHA aBTOMOOH/fA, KAYeCTBY aBTOMOOHJABHHIX [0-
pOr M ONTHMAJbHOH OpPTraHK3anKK PabOYHX INPOIECCOB NPH 3KcIIya-
TalHU.

Hayuno-texuuueckue JOCTHXXeHHSI B aBTOMOOHJIECTDOEHMH B CO-
yeTdllMd ¢ 3aKOHOAATEJbHEIMH MEpaMH, NPHHATHIMH B psfe CTpal
M HalpapjelHbIMH Ha NOBBLIUIEHHE TOILIMBHOH 3KOHOMHYHOCTH HO-
BHIX MojeJsel aBroMoOuJieHl, NpuBeJdH K 3HAUHTEJIDLHOMY CHHKEHHIO
pacxoja TORJAHBA Ha eauuHny apoGera. Tax, 8 CIIA ¢ 1975 no
1985 rr. cpeaHHuil pacx0a TONJAHBA HOBHIM JIETKOBbIM aBTOMOOHJIEM
10 cyMMe TOpPOJCKOTO H 3aropojHOro IBHXKeHus cHasmica c¢ 14,9
Ao 8,65 a1 Ha 100 kM. IDT0 yayulneHHe HA OAHY TPeTh ABHJOCH pe-
3yJbTATOM ClHKeluus macchl aBroMoOuis (c 1841 no 1398 kr) u na
ABe TPeTH — COBepIIEHCTBOBaHHA aBToMoOuast m asuratenas {31}
Oxupaerca K 1995 r. cHHXeHHe cpeaHell Macch JIErKOBBIX aBTOMO-
6uaes 8 CUIA no 1140 kr 3a cyer NMpuMeEHeHHs IJacTHUECKHX Mace
H ApYrux ob/erdeHublX KOHCTPYKIHOHHBIX MAaTepHaJIOB, NPH 3TOM
pacxoa 6eusuna na 100 kM mpoGera cocrasur B 1990 r.—6,72 1 u
B 2000 r. — okoJo 6 a1 [32]. )

[Ipeanionaraercs, 4T0 B paccMaTPHBAEMHH MePCNEKTHBHHHM IIe-
puoa ofillee CHUKeHHE CYMMAapHOrO MOyTEBOro pacxofa TOnJaHBa
6yaer obecneueno: na 30% 3a cuer yMmeubllelius pa3sMepOB U MAcCH
aBromoOuJaes, Ha 209% — 3a cuer npuMeHeHHA OOJerdeHHbX KOHCT-
PYKIHOHHWX MaTepHaJsoB, Ha 159% —3a cuer MOBHUICHHSA 3KOLO-
muuyHocTH JIBC, ua 10% — 3a cuer MOBHIIEHKA a3p0JHHAMHYECKHX
KauecTB aBTOMOOuaA, Ha 10% — 3a cuer MOBbILIEHHS 3DPEKTHBHO-
CTH TPAUCMHCCHHM, Ha 5% — 3a cyeT CHMUXKEHNH CONPOTHBJIEHHS Ka-
YeHHIO WHH ¥ Ha 10% — 3a cueT Apyrux HakTOpOB H MEPOIPHATHH.
Takum o6pa3oM, BakHasd POJib B MOBLIIEHHH TOIIHBHOH 3KOHOMHY-
HOCTH aBTOMOOHJA OTBOAHTCA CHHIKEHHIO ero coOCTBEHHOH MacCH.
[To uMerollnMca omenKaM, CHUXKenxe Macchl aBroMoouasa na 100 kr
AaeT 3KOHOMHI0O TomnJampa B paamepe 6—7%. B CIIA, fnounu H
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3anajHOEeBPONEHCKHX cTPaHax Bce OoJiblliee pacnpoCTpaHeHHe MO-
JAy4aloT nepeiHeNpUBOAHBIE aBTOMOOHJIH MaJjoro ¥ cpeiHero KJac-
coB. Tak, B CIITA B 1985 r. B ofmeM oO0bemMe peanusaiuu A0Js
MepeAHeNnpUBOAIBIX asroMobu/Ie# gocturaa 75%.

BaxHblM pe3epBOM 3SKOHOMHH TOIJIKBA Ha AaBTOMOGHJBHOM
TpaHCIOPTE ABJAAeTCA AHM3EIU3AlHA, NO3BOJSIILAA CHUSHTD Yieb-
ublifi pacxon TomHBa Ha 25—30%, xoTd nocjeiHHEe YCOBepIIEHCT-
BOBaHHS KapOpaTOpHBIX ABHraTesel, OCylecTBJIeHHbBe 3a pyle-
KOM, CBeJH 3Ty pasHuly no 15—209%. B csssu ¢ sTuMm, a Takxke
yuuThiBasd Oo0Jiee BEICOKYIO CTOMMOCTb [AH3eJbHBIX jABHrartejen (mo
3apy0exHbIM OIlGHKaM, OHa BHIIE KapOIopaTOpHOro OJHHAKOBOH
MOILHOCTH B JBa pa3a) H OOJBIIVIO CJAOXKHOCTh TeXHHUECKOro o6-
cayxKuBaHud HX, Haumnas c¢ 1981 r, temnb npopaxu aH3eJbHHX
aBTOMOGHJ/EH, OCOGEHHO JIErKOBHIX H MaJOTOHHAXKHBIX T'PY30BHKOB,
cHu3uauch. Ecau 8 kouie 70-x H Hayage 80-x TOAOB A0A9 1M3e]b-
HHX aBTOMOOHJeHd B 00lieM O0beMe TNPOJaXKH JerKOBBIX aBTOMOOHU-
geit 8 CHIA cocrasasaa 5—7%, to B 1985 r. oHa cHH3HJach A0
3% [31].

Tem ne Medee 3a nmepHog ¢ 1970 mo 1980 rr. MupoBoe MPOHU3BOA-
CTBO jH3eJiell BO3POC/0 A0 8 MJIH. IHT. B TOA; U3 HHX AU3€JIH JerkKo-
BLIX aBToMOGuJaeR cocrapiasgwT 23%, rpy3oBBIX aBTOMOOHJEH —
4]1%, KeJe3HOFOPOKIIOTO TPAUCNOPTA H CEJBCKOTO X03d#cTBa —
16% u cramnonapune yerauosku — 20% [33], a o6uiee uucao asro-
MoGuJIell ¢ AKH3e]bHBIMKE ABHraTedssMH coctasuio 30 mJjm, . [22).
[Ipumenenue Au3eJbLHBIX JABHraTesefi TIpeANMOUTHTeJbHee Ha Tpy30-
BBIX aBTOMOOHJAX cpenHell B OGOJBLIOI [PY30NOABEMHOCTH. B CBA3H
¢ YBE/JHUEHHEM BBIIYCKAa KPYMHOTOHHAXHBIX TPY30BHIX aBTOMOOH-
JeH ¢ AU3eJbHBIMH JIBHraTe]siMH K HeKOTOPBIM yBeJHYeHHeM IlapKa
AU3eAbHBIX JErKOBBIX aBTOMOOHWJeH oOXMjaercsd, 4TO TNOTpedJyenue
AH3EJIbHOTO TOMJHBA A HYXja MmoOuabHOM sueprerukn s CIIA
Bo3pacrer ¢ 72 mJad. T B 1980 r. ao 100 mau. T B 1990 r., npuuem
Rosd, norpebuaseMasd IPY30BHIMH aBTOMoOuAAMH, coctaBHT 63%,
JerKOBuIMH — 159%, ceabckoxosfiicTBenHof rexuukoi — 10%, a oc-
TaJbllOe KOJHYECTBO — NpoyuMu norpeburenamu. B crpanax 3a-
nagHoH EBpOmsl 3a 3T0T XKe nepuoj notpebeHue AH3EIBHOTO TOT-
JnBa Bo3pacrer ¢ 60 go 80 man. T [33].

HecMoTpa na moswimenue TOMMHBUOH IKOUOMHUHOCTH ABTOMOGHK-
Jell, POCT HX uyucaeHnocTH Gyjer onepekatbh BO3MOIKHEE Pa3Mepbl
SKOHOMMH TOIIMBA 34 CYET CHMXKeHHA YAEAbHHX pacxonos. IIpeano-
Jlaraercsl, 4TO aBTOMOOW/bHBIE mapk B nepuoa o 2000 r. Gyner
CXKerojHo ysenyuusBathcd Ha 10 MJH. aBTOMOOHJEHR H COCTABHT B
1990 r. okon0 420 man., a 8 2000 r. BodpacreT A0 520 MJIH.

Cronp MHTeHCHBHHE DPOCT aBTOMOGH/BLHOrO Mapka OBYCJIOBJIH-
BaeT kak o0wuil poct mOTpebsedus MOTOPHBIX TOIVIMB, TaK M MO-
BHIIEHHe HX yAe bHOro Beca B o0uiem oObeme norpeGienus HedTH.

Muuamuka pocra MHPOBOrO aBTOMOGHJBHOTO nmapka TaKoBa
(B M. wrr.) [34]- N

39



1960r. 1970 7r. 1980 r. 193071, 2000r.

Beero asroMoGuneit* 120 230 320 420 520
B TOM yHCJe:
JIerKOBLIe 90 \70 245 320 400
rpy3oBLI 27 42 62 82 102

* Bes ygera aBTOoGYCOB H CMEUHAJBHEIX ABTOMOGHISH.

B nporuose ¢upMnl «Data Resources» paccMarpHBalOTes Tepeiiek-
THBH DAa3BHTHA 3HepreTHKH 3anaaHo# Esponn Ha IepHoa 10
2005 r. ¢ yuerom npouciieaumero B 1986 r. cHukKeHMS I1eH Ha
Hedthb [35]. OrMeyaercs, uro noTpebneHMe SHEPTHH Ha TPaHcHopTe
Oyaer pacTH B cpeaHeM Ha 1,6% B mepuoa ¢ 1985 mo 1990 rr. # Ha
0,9% c¢ 1990 no 2000 rr. ITorpe6HocTh B GeH3uHe crabHaN3Mpyercs
HJIH cHM3HUTcA B nepuon 1985—1990 rr., 3areM yBelwuyHTCH B cepe-
gune 90-x ronos No Mepe paclI¥peHus COPoCa Ha HEITHAUPOBAHHBIL
OeH3HH, W K KOHLUY MPOIrHO3MUPYEMOTO TiepHojia OXHAaercs ero
cnaf. [TorpebuocTts B gu3eibHOM tonJaMBe K KoHuy 80-X rogos Bo3-
pacrer Ha 3%, zarem g0 1995 r. npupoct norpebAeHUA CHH3IHTCH
80 1,6%, a B 1995—2005 rr.— g0 1%. [IporHosupyercs cCHHKeHMe
PAcX0/a KOTCJIBHOIO TONJHBA [JH 3JCKTPOIHCPreTHKH M TIPOMBILL-
JIEHHRIX HYX/ ¥ HeKOTOPDHH poCT CNpoca Ha AKCTHAASATHHE TeyHhe
TOIVINBA B GLITOBOM M KOMMEPUECKOM cCeKTopax. YBeJWueHue no-
TpebacHus HedTH npousoiigcT raaBHuiM o6pasom B ofaacry Npo-
H3BOJCTBA MOTOPHHIX TOIJIMB H CHIPbhS AJds1 HedTeXHMHUYECKOH TpoO-
MBILIJIEHHOCTH.

[Iporuosupyemele Ha nepuoa go 1995 r. o6beMH H CTPYKTypa
MHpoBoro morpebachust Hedrenpoaykros B uwenom [36] nokasnipa-
I0T, 4TO TipH O6meH crabuanHOH cTpyKType morpebieHus OeH3H-
HOB — Ha ypoBHe 28,2—28,6% (Briawuast WHPOKYW OEH3HHOBYIO
(pakuuio aas HedrexHMHH) K obueMy obbemy norpebaeHHs Hed-
TENPOJAYKTOB — CYMMapHOe ToTpeblenne CpPeAHUX AUCTHANATOB —
KEpPOCHHA, PEaKTHBHOrO ¥ AM3ENBLHOrO TOMIMB — Bo3pacteT ¢ 32,2%
B 1984 1. 10 34,8% B 1995 r. O6mmas cTpykTypa H JHHAMHKA TIO-
}‘peﬁneﬂﬂﬂ HePTenpoOAYKTOR H3MEHHTCH CJaeylomnM obpasoM
B MJH. T):

1984 r. 1990 1. 1995 r.
ABTOMOGHAbLHELE GeH3HH 648,0 633, 8 628,1
Hlnpoxas GensuuoBas ppaxnua* 165,0 220,0 270,0
Kepocun 104 ,2 116,8 131,9
PeakTHBHO® TOJJIHBO 103,1 113,6 123,2
IusenbHoe TOIIHBO 693,5 775,2 837,6
Masyr 710,4 743,2 749,9
{Ipoune HedTenpolykTel 430,3 496 ,4 399,3

HTtoro 2844 .5 3029,0 3140,0

* Onedka 0o Januelm [26].

Kak sBuauo, ofmefl TeHAeHIUell SBAACTCA H3IMEHeHHEe CTPYKTY-
pHl TOTPeG/IeHHsT MOTOPHRIX TOIVIHB B CTOPOHY OTepexalouero po-
cra clpoca Ha cpepwHe AHCTHIAATH. B 1o e Bpems B CHIA, 3a-
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naavoii EBpone u fnonuu He Bce BuipafaThiBacMbie fH3eNLHbIE TOT-
AuBa H KEPOCHH UCNOAL3YIOT B KayecTse MOTOPHBX TOMJHB.
3HauKTeAbHAS HX YaCTh PACXOAYETCH B Ka4eCTBC GHITOBOrO KOTEJbHO-
neyHoro TONJAMBA, 4YTO CBA3aHO ¢ npeobaanaHueM KOTTeIKHOH
3aCTPOIKM H €1a60 Pa3BHTHIM lLeHTPAJH30BAHHLIM TenAoCHabXKeHH-
eum. Tax, no uMerompmcs oiledkaM, B CIIIA u Hdnonus oxosdo noJo-
BMHE AHM3€JbHKX TOIJHB NOTpelJACTCA TPaHCIOPTOM, a OCTallb-
HOe — WJeT B TeYyHOe TONJAMBO W Ha JAPYTHe HYXAH; B 3alamHoi
Espomnec a7 OTON/IGHHA PaCXOAyercs MOYTH 2fs BeIpabGaTHIBAEMBIX
cpeHe IMCTHAIATHRX TOMIMB, B flmownn H3 23 MJH. T KepOCHHOB,
BHpaGoTaHHHX B 1980 r., TOJMbKO 3 MJH. T HCIONB30BANOChL B Ka-
yeCTBE aBMAlHOHHOrO TOTWIHBA, OCTalhHOE KOJHYECTBO-— B Kayect-
Be 6utosoro tonsuea {37]. Takum o0pasoM, B 3THX cTpaHax HMe-
I0TCH Pe3€pPBH B YBEJIWYCHHH TOTpeOJeHHA cpelHeJHCTH/IIATHHX
MOTODHBIX TOMAMB 3a CUET COKPAILEHHMH HX NoTpebleHHs KaK Ko-
TeJIbHO-MEUHBIX.

[TpoGaema yBeHUCHHST DPOH3BOACTBA ABHAUHOHHBIX M AM3€/b-
HHX TOnAHB aktyaabHa ¥ ans CCCP. Hayara wupoxoMaciitabHas
JW3eAM3anis aBTOMOOWJIBLHOIO TDPAHCIOPTA Y BHICOKMMH TeMIIaMH
pacTyT NepeBO3KH BO3AYIUHHIM TPaHCNOPTOM. B coorBercTBHE ¢
peuwrenusamMd XXVII cvesga KIICC poas AH3eJbHBIX CPY3OBHIX aB-
TomMo0Hnel ¥ aBtonoesnos cocrasut B 1990 r. 40—45Y% ob6mero
BHTIyCKAa, a 4048 I'py30000pOTa, OCYIECTBASEMOTO I'PY3CBLIMH aB-
ToMoGHIsMH, coctaBut 60%. Tlaccakupoobopor BO3AyIHOIO TpaHe-
nopra A0AXKeH Bo3pactd Ha 17—19Y%, a yaeanHHH pacxon TONAHBA
cHu3uTcs Ha 3—5Y [38] B ¢Bsizu ¢ 37UM norpebaeHHe AU3EILHOIO
M aBHal(MOHHOrO TONJIMB B HalleH cTpaHe rTakxke Oyner pacrd GnicT-
PHMH TeMIaMH H B ycJOBHAX HaMeuawluelies crabuausaumu o6b-
eMoB nepepaboTky He@TH He MoKer ObTh 00eCNCYeHO TNPOU3BOICT-
BOM TOJBLKO 33 CUET U3BJEYCHHH COOTBETCTBYIOUHX TONJIMBHHX
¢pakuMi OT MX moTeHIMAJILHOTO cojepXKaHus B HedTH, a Tpebyer
Pa3BHTHA BTOPHUYHHIX mpoieccoB. ObecneyeHue TpedyeMOro CooTHO-
LUCHNs NpOM3BOJACTBA OEH3WHOB, PCAKTHBHBIX M JH3eJBbHHX TOMJIHB
MOXeT OBbIThb JOCTHIHYTO 3a cueT ONTHMH3anuy KadecTBa TOIMJHEB,
CTPYKTYPDHOW ajanTallHu¥ TeXHOJOTHYECKHX CXeM IIPOU3BO/CTBA
HCPTENPOAYKTOR ¢ ueablo yrayGaenns nepepaboTKH HeTH ¢ OAHO-
BpeMEHHBIM DACIUHPEHHEM [POHW3BOACTRA CPeAHUX AHCTHANATOB H
IIPHMeHeHHd aJdbTePHATHBHBIX TOIJHUB.

2.2. TPEBOBAHUSA K KAMECTBY MOTOPHBIX TONJIHB

B revyenne AJHTEJBHOr0 TEPHOAA IKCHAYATAUUH JBHraTe]eli BHYT-
PeHHero CI‘OR?:HHSI Ha pPasjJUyHBIX BHAaX TQXHHKH——Z&BTOMOGHJ’EHX,
MOPCKHX ¥ peyHnlX CylaX, BO3AYLIHHX affaparax, NPOMHUIIEHHBIX
H CeJbCKOXO3MCTBEHHBIX TPAKTOPaX H T. A. — cOPMHPOBAIHCE
OTpe/eseHHbie TpeGOBAHKS K KauyeCTBY MOTOPHHIX TOTIIHB B 3aBHCH-
MOCTH OT HX Ha3Hauenus W yctoBuii IpuMedenHs. DTH TpeGoBaHHS
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HENPepPLIBHO MEHsJIHCh MOJ BJHAHHEM coBepineucTBoBanus JBC,
pacwiupelius cdep WX TNPHMEHEHHSN, HAJIHMUHA pECypCcoB HedTH H
OKa3biBa/JH OTIpe/lesIeHHOe, YaCTOo Pellalolee 3HayeHHe Ha Pa3BHTHE
npoueccos u cxeMm mnepepabork HedTH. Tpanuuuonuo JABC 6Guiiu
OPHEHTHPOBAHB HA HCTOJb30BAaHHe He(TAHHX TOWJIMB, YTO OPTaHH-
YECKH COCTABHJIC TPHAAY <«ABHTATEJdb— TOMIHBO — HII3». Hame-
HEHHE TEXHHKO-3KCIUIYaTalHOHHBIX NapaMeTpPoB ABHrartesedl compo-
BOXKA/I0Ch H3MEHEHHeM KaueCTBEHHBIX XapaKTEPHCTHK TOILIHB
(H CMa30YHRIX MATEPHaJ0B TaKXKe), YTO, B CBOW OuePe/b, BEJIO
K pa3pabOTKE COOTBETCTBYIOIEH TEXHOJOTHH TPOH3BOACTBa Hedre-
TPOAYKTOB.

Tak, ysennuenne creneHH CKaTHA B KApOIOPAaTOPHHIX ABHraTeIAX
BBI3BAJMO YKecToUeHHe TpefoBaHyil X JeToHalHOHHOW crofikocTu
OeHzHHOB (pOCTY ero OKTAHOBOrO uHeIa). IJTO CTHMYJIHPOBAJIO
pasBuTHE IiponeccoB B HedrenepepabarviBaomeii NPOMHIIIEHHO-
CTH, 1EJEHATPABJCHHBX Ha TIOBLILIEHHE OKTAHOBBIX YHCEN aABHAa-
LHOHHBIX H aBTOMOOH/ILHBIX OCH3HHOB — BHayaJe TEPMHYECKOro,
a 3aTeéM H KaTalHTHYECKOro PH(pODMHHra, TOJHMEPH3alHH, aJKH-
JIAPOBaHHA, H30MEpH3aUuHH M Ap. PasBurHe H TexHHuecKoe cosep-
LIEHCTBOBAHHE 3THX IPOLCCCOB OPraHHYECKH CBA3aHH C DPOCTOM
TpeOOBaHHU K OKTAaHOBOH XapaktepHcTHKe OeHsHuos., Hajekuoctb
H AOJTOBEYHOCTh KapOIiOpATOPHBIX, AH3CJbHHIX H PEAKTHBHWIX JIBH-
rarteseil B 3HAUHTENbHOH Mepe 3aBHCAT OT HAJHYHA B COCTaBe TOI-
JHB CEPHHCTHX, A30THCTBIX H JADYCHX [€TEPOATOMHBIX TPUPOAHBIX
coeHHeHHNA. Jlns yjpasedHs 5TUX coeluHeHHH Owbiin pa3paborTaHbl
H TOJYUYWJH WIHPOKOE paclpocTpaHeHHe Tipoleccsl THAPOOYHCTKH
TOTJIHBHHX (paknuil — O€H3HHOBBIX, KEPOCHHOBBIX, JAH3ECJbHBIX.
B pesyibprate rHApocOJaropaKMBaHHs CHHKACTCH coAepXKaHHe re-
TePoaTOMHHX cOeJIMHeHHH H HeHacCHIEeHHHX YIVIEBOJOPOIAOB, YTO
MOBHIIACT XMMHYECKYI0 H TepMHYecKylo ¢TalHJbHOCTh TOIJIHB, Ha-
JeKHOCTh H pecypc paboThl ABHTATEA.

Heo6X01HMOCTD OMITHMH3ALKHE K24eCTBa MOTODHHX TOILUIHB 06yc-
J0BJeHa TAKXe OrpaHHYeHHOCTBIO MHPOBHIX 3amacoB He(TH H poc-
TOM €€ CTOHMoCTH. BaxHbiM ¢aktopoM dABIAsiioTcAd 0OBEMHHE H
CTPYKTYPHBE H3IMEHEHHN B NOTPeGJCHHH MOTOPHBIX TOMAHB. Pepie-
HHe mpobneMb cBaTaHCHPOBAHHOCTH NotpelbiaeHus H NPOH3BOACTBA
PA3JHYHBIX BH/JOB MOTOPHHX TOIJIHB MOXKET ObiThb JAOCTHTHYTO 3a
cuer yraybaeHHs NepepaboTKH He(DTH H ONTHMH3AUHH KadecTBa Mo-
TOPHBLIX TOTVHB. [lepBoe Halpap/ieHHE sBJAAETCH PeHEPAJIbHOH JHHU-
efl pasBuTUA HedTenepepalbarHBajOIEH NPOMBILLIEHHOCTH ¥ CBA3aHO
¢ paspalorkofi THOKHX TEXHOJOTHYCCKHX cXxeM TWIy0oKkoil Tiepe-
paboTky He(QTH Ha OCHOBe Da3BHTHA TEPMOKATAJMTHYCCKHUX Tiponec-
COB mnepepaboTKH He(TAHBIX OCTAaTKOB. Bropoe HanpaBJACHHC CBs-
3aHO ¢ H3MEHEHHEM TexX floKa3zaresed KayecTBa TOIVIMB, KOTOpbIE
CIEPKHBANOT yBeJHuYeHHe HX ordopa or Hed)tH (HanpuMep, Pppaknu-
OHHELl COCTaB, BA3KOCTH, TeMNepatypa 3acrtuBasud). Ibdexrtus-
HOCTL ONTHMH3ALHH KauyecTBa MOTOPHHIX TOMIHB OyaeT ONpPaBlaHa,
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ecaH HE BBHI30BET 3HAYUTENLHBIX AONOJHUTEJBHBIX 3aTPaT B CO37a-
Hue H SKCIJIyaTalul0 ABHraTe el H He NMPUBEACT K yXYAUICHHIO HX
COT/JHBHOH 3KOHOMWUYHOCTH N0 CPABHEHHIO C BO3MOXHHM pacuiupe-
HUEM PECYPCOB NpPOK3BOACTBa. B CBSI3H ¢ 3THM ol ONTHMH3anHei
KauecTBAa MOTODHLIX TOMJIMB cJelyeT NOHUMaTh obecliedenHe 3KO-
HOMUYECKH H TeXHuuecKH 0B0oCHOBAHHHX TpeBoBaHHi notpebureneit
K 06bEMaM H CTPYKType NPOU3BOACTBAa MOTOPHHIX TOIJIHB IIpH TOM
ypOBHE KayecTBa, KOTOPOE XaPaKTCPH3yeTcs MHHHMAJbHBIMH Ha-
DOAHOXO3ACTBEHHHMH 3aTPaTaMi (NDHBEIEHHHLIMH W 3HEpreTHye-
CKHMH) Ha HX IpPOH3BOACTBO M TNpHMeHeHHe. JloaXKHa Takxke
YUMTHIBATHCH W 3KOJOrHYECKad 3¢ (PeKTHBHOCTL ONTHMH3ANHH Ka-
yeCTBa, AKTYaJdbHOCTh KOTOPOW BO3D4CTAeT MO Mepe YBEJHYCHHS
3arpsA3HCHUA OKPYy2Kawowel cpenl.

Tpe6oBaHHA K KauecTBY H 3KCIIYAaTALHOHHLIM CBOHCTBAM MO-
TOPHLIX TOTUTHB AeTaJhHO paccMOTPeHsl B pabotax [40, 41], mosro-
My 3J€Chb LEeAecoo0pa3Ho OCTAHOBHTLCS Ha IEPCIEKTHBHHIX M OITH-
MU3aI[HOHHBIX TpeOOBaHHAX, KOTODHEC BO3HHKJAH 3a ROCJeJHee
BPE M. .

MHorue TtpeGoBaHHA K KadecTBY MOTODHBIX TOIIHB-— IWIOTHO-
CTH, BSA3KOCTH, YAEJbHOH TENJOTe CropaHusA, dpakuHOHHOMY, 3Jje-
MEHTHOMY H YTJIEBOAODOAHOMY COCTaBaM — CBSI3aHB MeXIYy cOGOH.
JlJsi KaxKA0ro mapamerpa JoaxKeH ObiTh Ha#HAeH OITHMAaJbHBIH ypo-
BeHb, B3aHUMOYBA3aHHBIH C COBOKYMHOCTBIO BceX (HH3MKO-XHMHYE-
CKHX H 3KCIJYaTai(HOHHBIX CBOWCTB TOBApPHOTO MOTOPHOTO TOM-
JIHBa.

BaxHelllleli xaueCTBEHHOH XapPaKTePHCTHKON aBTOMOOHJIBHBLIX
GeH3HHOBR SIBIASETCH OKTAHOBOE MHCJI0. [TOBHIIIEHHEe CTeNeHH CxXKaTHsd
B JBHTaTeJdX [0O3BOJSCT YBEJHUHTh HX MOINHOCTh H K. T ., YMeHb-
WHTh Pacxol Tonjausa. Ho nosbiuieHHe MOMWHOCTHHIX H 3KOHOMHYE-
CKHMX TIOKa3zaTeJel nBHraTessi BOIMONKHO JIHIIL 3a CYeT YBeJIHYEHHS
OKTaHOBOro uHcJga GeH3uHoB. [lo nanusim [41, 42], ypenHyeHHe OK-
TAHOBOTO UHCJA2a aBTOMOOHJbHOrG OG€H3HHA Ha €IMHHLY NO3BoJAeT
CHH3HTh €ro VACJBbHLIH pacxod B jasurarede Ha 1,3—1,5%, urto ne-
OeT K YAYULIEeHHIO TOIJIHBHOH 3KOHOMHYHOCTH aBTOMOOHIeR.

B fnoHuu ocHOBHYIO 10J10 B NOTpPeGieHHH aBTOMOOH/ILHHX GeH-
3uHOB [0KOJ0 98Y) cocraBager peryaspHbii ¢ OKTaHOBHIM UYHCJOM
90—91 (mccaenosaresnnckuit Meron); 8 CUIA Ha ero a07i0 mpHXO-
Aurtcs csuiwie 80%, B To BpeMsl Kak B HanOoJice KPYNHBLIX 3aliagHO-
eBpomnelickux crpanax (Anrmwyu, Uranuu, ®paunud, ®PI) npeob-
Jdajamyn gonio B norpebiesuy (80Y% u Boume) cocraBasiior upe-
MHaJbHble G€H3HHbLI (OKTAHOBOE YHCJO IO HCCJAEJ0BATENbCKOMY Me-
Tony 97—99).

C cepeannn 70-x roloB yKECTOUHJIHCH TPeBORAHHA K aBTOMO-
OH/pHbLIM OeH3HHaM ¢ NO3MUMI OXpaHbl OKpy:kaiomedl cpeas. Ha
ABTOMOGHJISIX CTaJlH YCTAHABJAHBATL KAaTAJMTHYECKHE JOKHraTe/u
OTpabOTaBIUMX ra30B H HAYajH BBOAMTH OFpaHHUEHHs N0 ComepiKa-
HHIO ¢BHHIOBLIX anTHAeTOHaTEpos (TIC) B Gemsuuax. [lpnunnoit
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OTKa3a OT NPHMEHEHHs CBHHIIOBHIX AHTHAETOHATODPOB ABJSETCH TOK-
CHYHOCTE 00Pa3yloumiiXcs NPOAYKTOB CrODAaHMA M OTPaBJeHHe KaTa-
nu3aTopoB aoxuraresedl. Iloacuurano, uto exeroaHo B aTMocthepy
BbiOpacuiBaercs Gojee 250 THC. T cBUHNA B BUIe a3pPo30Jei [41].

B CIIA u 3ananuolt Eppone 3a nocsiefHue rogxsl DPHHAT Pl
3aKOHOAATEJbHBIX PeIICHUA, HAalpaB/eHHbIX HA CHHIKEHHE ColepikKa-
HHs CBHHNA B OGH3HHe H ePeX0/ HA NPOHIBOJACTBO K IPHMeHCHHE
HE3ITHIHPOBAHHBEIX OEHIWHOB, HauHHan ¢ 1990 T, {29, 43]. B EaC
NPHHATO TakxKe pewrenue {44], pernamenrupymomee npegesnbHoe co-

ACpXaHHEe KHCTODOACOAeDIKAUIHX BHICOKOOKTAHOBHX N06aBOK B TO-
BapHHX OeH3HHax [B % (06.)):

. HonyeTy-
MOe/MaKCH-
MaJBbHOE
IATaHos 5/5
Meranon ¢ noGapkof cra6uinaaropa 3/3
Haonponason 5/10
rpeT-ByTanon 7/7
Mao6yranon 7/10
Adupu C; 1 BLILIe ' 10/15
{Ipouue xuc/jopoicofepXaimye coenH- 7/10
HeHH A
CuMecu  RUCHOPOACOAEDPMAUMX  COENH- 2,5/3,7

HeHn#l (B pacuere HA KHCJIOPOA)

TpeGoBanua 1m0 npefesbHO AODYCTHMON KOHIEHTDALHH KHCJIO-
pojcoAepXauipx coejuueHdi (1o 3,7% B nmepecyere Ha KHCJA0pOA)
COBMAAAIOT TAKXKe ¢ TpebOBAHHAMY ATreHTCTBA 10 0XpaHe OKPyXKalo-
we# cpeant CHIA o BBeleHHH HOBOTG NOKA3aTels Kayecrsa OeH3u-
HOB — HHJeKca JAeryuecTH. B coorBercTsmd ¢ 3tuM rtpebopaHuem
MaKcuMaJbHOE CojJepiKaHHe KHCIopoaa Bo BeceX gofamkax K OcH3u-
HY He JOJIXHO mpeBwuiath 3,7% [45].

Otkas or 3THAKRPOBAHMA OCH3MUHOB, C TOUKH 3peHusi Hedrenepe-
paborku HauboJslee JelWeBOTO H 3HepreTuyeckH 3(PdeKTHBHOrO CHO-
co0a NOBHIIEHHS OKTAHOBHX YUCeJ, BHIBHTAET 33/auy yBeJHUEHUS
OKTaHOBHIX uMces cymMMapHoro 6eHsuHoBoro ¢oHaa. B CIUA x Ha-
yaay 1990-x ronoB Hameuaercs NOBLICHTL OKTAHOBHIH uHHAexc* GeH-
3uHa c 86,8 g0 88,3 nyHkTOB (B mepecuere Ha HEITHIAHPOBAHHYIO OC-
HoBy). B 3anagHoit EBpone cpenune oKTaHOBHE 4McAa NPH Nepexo-
J€ Ha He>THJUPOBAHHBIA OEH3uH JoJXKHH Bo3pacté ¢ 92,2 1o 94,6
(no u.M.), uau ¢ 82,1 go 84,7 (mo .M.}, B dnoHun—c 91 go 92
(mo u. M.) [43].

HeobxoauMoe npupapieHHe OKTAHOBHIX 4YMCEJ TIPH OTKase or
3THJAHPOBAHUSA JO0/NXKHO ObiThb obecreyeHo 3a CYeT DPa3BHTUA U CO-
BEPUICHCTBOBAHUS TEXHONOTHUYECKUX HPOLECCOR [O TNIPOH3BOACTBY
BHICOKOOKTAHOBHIX KOMNOHGHTOB W DDHMEHEHHS a/JbTePHATHBHHX
BbICOKOOKTAHOBHIX 100aBoK. KanurajibHuie BJOXKEHHS B pa3BHTHE

* OKTaHOBBIH HHIEKC — cPeflHee apHPMETHUECKOE OKTAHOBHIX UYHCRJ IO He-
CeJOBATENbCKOMY H MOTODHOMY MeTojaM.
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ﬂpOHSBOﬂCTBa BHICOKOOKTAHOBHIX KOMIIOHEHTOB H aJbTCPDHATHBHBIX
100aBOK, HeoOXoAHMbIE AJid OPraHH3alHH [POH3BOACTBA HE3THJH-
poBaHHHIX O€H3MHOB, oLEHUBAKTCA /s crpaH 3anaanoii Esponn
B o0beMme 2,7—5 Mmapa. noaa. {43].

Takum ofpa3oM, OTKa3 OT 3TUJHDOBAHHUS OeH3IHHOB MOXeT CO-
OPOBOXKJAATHCSH HEKOTOPWM CHHXXEHHeM OKTaHOBBIX HHCEJ TOBAPHHIX
HEeH3UHOB H, KaK CJeJCTBHE, — CHHXeHHeM TpeOOBAHHH K TONJHB-
HOH 3KOHOMHUYHOCTH aBTOMOOHJel. B yacTHocrH, dejepajbibie BaIa-
cri CIIIA cHu3unH TpeOGOBaHHS K TOMJHBHON 5KOHOMHYHOCTH HOBBIX
asromMawuH ¢ 11,7 g0 11,0 km/a (uaum ¢ 8,5 no 9,0 1/100 kM npoGe-
ra) A4s Mojeneid He Toabko 1986 r., HO, N0 BCEH BePOSITHOCTH, H
MoaesacH 1987 u 1988 rr., uTo BHI30BCT NePeCMOTP paHee BLINOJHEH-
IIB[X NPOTHO30B M0 CHHXeHHIO norpebaeHust OeHawua ([29].

B CCCP rakxe nociaenoBare/]bHO peajusyercss nporpamma ne-
pexoga Ha NPOH3BOJACTBO HE3THUJIUPOBAHHBIX GeH3uHOB. B MockBe,
JIeHuHrpaje u KyPOPTHHIX 30HAX 3aNPelieHO HCIOJb30BaHHE 3TH-
JUPOBAHHHX OeH3nH0B. HacTh HedrenepepabarwBaomux npeanpus-
THH CTPaHH yKe B HACTOsLEee BpeMs BHPadaThiBAlOT TOJLKO He-
THAHPOBAHHBIe OeH3uHBL. /s nepexoja Ha NPOU3BOJCTBO HEITH-
JHDPOBaHHBIX O€H3HHOB B Maclurafax HedrenepepadarTuBamouiei
NPOMBIUIJIEHHOCTH CTPaHbl NoTpebyercss 3HAUMTENbHOE YBEJHYEHHE
MOUIHOCTEH 1o KaTaJlHTHYeCKOMY PHODODMUHIY H KPEKHHTY, H30Me-
pH3alUuH, NoaydeHuto Tper-6yruameruaosoro adupa (TbM3I), obaa-
ropaxKHBaHHIO OeH3HHOB TEPMHYECKHX HNponeccoB H Ap.

bonee cnoXHoll u MHoOromaaHoBOH siBasieTcsi npobJema oONTH-
MH3alHH KayecTBa CPeAHHX AHUCTHJJISATOB PEaKTHBHOIO H JH3ENbLHO-
ro TonauB. MaccoBble TONJIMBA /s PEAKTHBHBIX JBUTaTejJeH NOIY-
Y210T NPEHMYIECTBEHHO H3 NPAMOrOHHHX (pakuuid HedrH. ¥YBeau-
YeHHe pecypcoB HX NPOH3BOJACTBA COCTOHT B ONTHMH3auHH (pak-
IHOHHOI'O cOCTaBa, TeMNEPATyPHl Hauaaa KPUCTANJH3ALHH H COAep-
JKaHUS apOMAaTHUECKHUX yraeBoaopoaos [47]. Tak, aasi peakTuBHOro
ronnusa TC-1 yrsixkeseHHe ¢PaKIHOHHOIO COCTABA ¢ COOTBETCTBYIO-
WAM U3MCHEHHEM TeMICPATYPH Hauyajla KPUCTaNNU3aLHH NPUBOAHT
K VYBEJIHYCHHIO ero 0T60pa, HTO IIOATBEpPKAAaeTCd HHMKENPUBE/IEeH-
HBIMH JaHHBIMHU:

TeMnepaTypa Hayana KpHC- —>55 —50 —40
TaJH3anuy, °C

[Ipenens! seikumauus, °C 120—220 120—230 120—255
Brixon Ha Hedrs, % (Macc.) 17,4 19,4 23,4

Bumecre ¢ TeM ¢ yTaXeleHueM ¢ PAaKIHOHHOTO COCTABA PEeaKkTHB-
HOFO TOMJIMBA CHHXKAGTCH COAEPXKAHHE KEDPOCHHOBHIX (DpaknHi B
AH3eJJbHOM  TONJKBE, TIOBBILIAeTCH  TeMNeparypa  BuIKHIAHHS
o50% (06.) u ofmuil BHIXOA AH3eJBHOTO TONJMBA NajaeT. B pabore
[48] mokazano, wro ¢ yBeduueHHeM oTGOpa PEAKTHBHOrO TOITHBA
ta 1% (mace.) BHXOA CYMMbl CBETVIHIX HePTENPOAYKTOB CHHIKAETCA
Ha 0,5% (wmacc.), a auseasHoro TtoniuBa —mHa 0,9% (mace) Ha
Hedre, Bulio mpoBeaeHo HcclienoBaHue 3KOHOMHYecKOH 3dderTHB-
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HOCTH ONTHMH3ALMH KAYeCTBa JETHEro. JH3eNbHOTC TONJANBA 32 CUET
U3MeHeHHd CcleJymux nokasartenell kauyecrsa no I'OCT 305—-82
{491

¥YeegHueHHe INobbuuenne
I50%,, °C v, MM¥C
I BapuauT o 290 Ho 7
11 Bapuaut Jo 300 Ho 8
[Iokazareab mo =< 280 =<6

I'OCT 305—82

Ha puc. 2.2 nokazaHa 3aBHCHMOCTb BHIX0JAa CYMMBI NpsiMOTOH-
HbIX CBETJABIX HedTEeNnpoAyKTOB IO OTHOWEHMIO K MOTEHIHadbHOMY
conepxanuio ppaknui 28—350 °C [51,4% (macc.) Ha HedTh — HO/Ib
Ha ocu opauHaT] or orbopa tonawBa TC-1 (bpakuus 115—230°C
C TeMnepaTypoll Hadana KpucradausaudH muayc 60 °C) u uaMene-
Hust TpeGoBaHUil K KayecTBY /JM3EJLHOTO TOMIHBaA. [/ OUEHKH
3 PeKTHBHOCTH MNpeaJaraeMbiX BapHaHTOB ONTHMH3ANWK KayecTsa
AH3eJbHOTO TOIJIHBA BBINOJHEHH TEXHHKO-3KOHOMHWYECKHE PacueTHl,
B KOTODPHIX YMeHblleHHe BbipabOTKR NPSiIMOTOHHOIO JH3EJbHOrO TON-
ausa no ['OCT 30582 3a cuer Ooabluerc oréopa peakTHBHOIO
TONJIUBA KOMNEHCHPOBAJOCL NPOH3BOJACTBOM JH3€JbHOTO TOMJHBA
3a CyYeT BHeJpeHHs Npoluecca THAPOKpPeKHHra. Peadyawrarn npuse-
AeHW Huxe (B pacuere Ha 100 Mmui. T mepepadbaruiBaeMolt HedTH):

Or6op rtomnura TC-1 mHa O 5 10 15 20

sedte, % {(mace.)
DKoHOMHuecKRH 3bdeKT,

MaH. py6.:
[ Bapnaur 83,4 91,9 92,4 98,6 98,5
II Bapunant 83,4 116,4 14,2 172,3 193,4

Takum obpasoM, npobaeMa PauHOHAJBHOIO «PACKPOS» CPEAHHX
dpaxuuii HedTH (PCAKTHBHOIO M [IH3EJLHOrQ TONMJHB) fABJsETCA
KJI04eBOR U1 coBpeMeHHOW HedTenepepadoTKH, OT ¢¢ PeUleHHRA BO
MHOTOM 33aBHCHT HeOOXOAMMOCTL BHEJDEHHS AOPOTOCTOSIHX BTO-
PHYHBIX TIpOUECCOB, Mpeixae Becero ruapokpekHHra. B pabore [47]
pPaccMaTPHBAeTCAd NOCTENeHHAsi, B HECKOJbKO 3TANOB, ONTHMH3alUKA
KauecTBa AU3eNBHOIO TONJHBAa NpHMeHHTENLHO K yciaoBuamM CCCP
(raba. 2.1). ABropnl nmpHBoAAT OOOCHOBaHHE DPEKOMEHIYEMBIX H3-
MeHEeHHH KayecTB3 TOIMJHBA, HATPABJEHHLIX HA DPACLIMPCHHE Pecyp-
COB €ro NPOU3BOACTBA.

Boinyckaemoe B CCCP puzeNbHoe TONAKHBO MO KayecTBY TIPEBOC-
XOAuT 3apylekHble U naxe npH peanusauud I u Il satancs ontu-
MH33UMH He Oynet yerynath 3apybexHnlM, Tak, B CIIIA n Beauxo-
Opuranun ao 357 °C neperousiercs Y09% (06.) AH3eJMLHOrC TOMIHBA,
B ®PT, ®paruuy u Mranuu 85Y% (06.) neperoHsercs npu 350 °C.
B ®PT Bsskocrs AH3eAbHOro TonfuBa npu 20 °C konebaercst B uiy-
poxux npegenax 1,8—10 mm?%/c, Bo ®@paHuuu — He Bhime 9,5 Mm?/c,
a BS3KOCTb [H3€JIbHOro TonNuBa, BrpabarsiBacMoro B CIIA, Beaun-
koGpuranuy, Uranuy, npu temneparype 37,8 °C Haxozurcs B mpe-
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Puc. 2.2. Buxox cyMMBl NPAMOTORHBIX AR, % (mMace.) 8,% (mace)

cBeTIRX HepTenpoaykros B W ero u3- 4 55 4
meHeHHe AB no orHouleHHIO K [OTEH- !
uMaay $pakuun 28—350°C B HedTH
(51,4%) 8 saBucuMoctH or orbopa ‘I —153,4
peaKTHBHOTO ToluiMBa A INpH NoJyue-

HHY JIH3EJbHOTO TOIJIMBA! oL 1514

! —~no 'OCT 305—82; 2 —no TY 38.001355—
86: 3, 4 — onTaMmH3Eposapnbie no I u [I Ba-
pHAHTaAM KagecTBa COOTBETCTBEHHO

aenax or 2 no 6 mM%/c. B CIIA
JAONyCKAeTest NpuMeHenye auze- %
JLHHX TOIJIMB ¢ UCTAHOBHIM
yucaoM He HHxe 40, a B yka- -6
34HHKIX eBPONEHCKHX CTpaHax— _
ot 45 go 50 [50]. -8 | ! I 434
Ha X1 uedrsaHom xourpecce 0 5 10 520
[51] B KkayecTBe TNepCHeKTHB- A% (mace.) we wepms
HHX pPacCMaTpHUBaJH JBa COpTa AH3EAbHOIG TONJAHBA — BHICILETO
s BBICOKOCKODOCTHHIX ABHratedefl u OGBYHOrO €0 CJIeIYIOMHMHE
XapaKTepHCTHKaMU: mJaoTHoers 820860 (820—860) krim®, ue-
TaHOBoe YHCIO >45 (30), Baskocre 2—8 mM%/c  mpu 20°C
(1—6 mM2%/c mpu 40°C), conep:kanue cepul He Hojyee 0,3 (1,0) %
(mace.), 30an — <0,01 (0,01} %, TemnepaTypa BCNHIIKH >55
(35)°C (B ckofKax AaHB ROKa3aTeJdH OGLIYHOTO TONJIHBA).
ITpou3BOACTBO AH3EABHHX TONAHB MOXKHO HAUHTENLHO VBEMH-
UUTh 33 CYeT BOBJEeUeHMS BTOPHYHHIX rasofijieli, MOJAyUaeMHX npH
JECTPYKTHBHHX npoueccax nepepaboTkH He(TH — rHAPOKPEKHHTE,

Tabauua 2.1. WameHeHHe KadecrBa MHISNBHOrO TOIJAHHA 110 3TanaM
OTITHMH3 AU HH

45,4

STan ONTHMM3AIMH
jlokazartedip Do I

XapakrepucTka 'OCT 305—82 1 1 1
DpakioHubid coeran, °C:
10% (06.}), He HHxe — — -— 100
509% (06.), He BhIe 280 290 300 —_
90% (06.), He BhilIe — 360 360 360
96% (of.}), He BuIIe 360 -— — —
lleranoBoe 4Hcai0, HE MeHee 45 45 40 40
Bsiskocty upu 20°C, mmi/c 3—6 3—6,5 3—8 2—6
Temneparypa Behnwiuky, °C, He HH-
Ke:
Ang mH3enefl obuieroc HalHaye- 40 40 40 20
Hlidl
AASl  TenJaoBO3HHWX M CYILOBLIX 61 61 61 —
JH3eJeH
Temneparypa 3acreiBaus, °C, He
BhILIIE;
c 1.04 no 1.09 0 0 0 0
¢ 1.09 no 1.04 —10 —b —53 —10



KATAJUTHIECKOM H TepMHMueCKOM KpekHHre (BucOpexHHre), KOKCO-
BaHHH. [1AOTHOCTL, XUMHYECKUH COCTAB, BASKOCTHO-TEMINEpAaTypHBIe
XApAKTEePHCTHKH Ta3oiyieBulXx (pakuHi 3THX TPONECCOB CYULeCTBEH-
HO paaJuyHbl. Haunbonee BHCOKOKAaUecTBeHHBIE JH3eJBHbIC H aABHA-
UHMOHHBle TOMJIHBA HOAYYANTCH NPH OCYHIeCTBASHHM Tpoiecca ruji-
POKpeKHHra, a OGeH3HHB — NPH KaTaJHTHUeCKOM KpexHHre. Haspau-
HEle NPOUECCHl JeCTPYKTUBHOH nepepabOTKH xapaKTepH3YIOTCH TaK-
XKC PA3JHUHBIM BLIXOAOM OEeHIWHOBHIX, AM3eJbHHX H OCTATOYHBIX
(pakuuii, 4TO UpejpoNnpeReideT, HAPAAY C ONTHMH3AIMEH KAYecTBa
He TenpOJAYyKTOB, BaXHOCTb ONTHMH3AIHH TEXHOJOTHUECKUX CXCM
H Dpoueccos InepepaboTKH He(TH.

2.3. COBPEMEHHDBIE IPOBJEMBI TEXHOAOMHH NPON3BOLACTBA
MOTOPHBIX TONJIHB H3 HE®TAHOI'O ChiPrbi

Paciiupenne o6LeMoB norpeOyeHHsT MOTOPHBIX TOMJIHB COOCOGCTBO-
BAJO Pa3BUTHIO NPONECCOB, HaNpaBJeHHbIX Ha yBeJHYEHHe HX BHI-
paboTku M3 chipoil HedTH, — BHAYaA/ e TEPMUYECKOrO KPEeKHHEAa Ma-
3yTa, 3aTeM KaTaJUTHYECKOrO0 KPEKHHI'a, THAPOKPEKHHIa H ApYIHX
COBPEMEHHHX NPONEeCCoB HedTenepepaBoTKH.

PazauTHe 3THX NPOLECCOB NPOHCXOAHIO ¥ IPOMCXOZHT INOJ BJMAHHEM CoO-
OTBCTCTBYHOIHX TpeCoBaHuH Cco CTOPOHB MOTOPHOH  TexHMKH. [Ipw BRICOKAM
ypoBHe noTpeldlicHud aBHAILHOHHHYX H ABTOMOGHJLHBIX OGEH3MHOB H HE3HAYHTENb-
HOM noTpebacHHN JH3enbUbX TolauB B 1940—1950-X ropax B IIKPOKOM MaciiTa-
6e B CHLJA, CCCP u npyrHX pa3BHTBIX cTpaHax OulJ peaslH30BaH KaTaauTHye-
CKHH KDEKHMHT CDeAHMX [HCTMJJATOB (KePOCHHO-TasoieBOof $paxkuuy aTMmocdep-
HOH neperoHKH HeTH), obecneuuBanmui OGokbmofl BuX0Z OGeH3HMHOBEIX KOMIO-
HEHTOR € J0CTATOYHO BHICOKHM OKTAHOBBIM 4HCJHOM, [JlJisi NOBLIIEHHS OKTAHOBLIX
ypces OEeH3MHOB NOJYYHAM PaclHpoCTpaHeHHe NpONecChl NOJHMEPH3IAUHH, AJKHIA-
DOBAHHA, 3 TAKKE TEPMHYCCKOro PHPOPMHATA, KOTOPHH Obin 3aMeHcH 3aTeM Ha
Gosee 3PexTUBHEIA nporecc kKartajHTHyeckoro pupopmunra. {lo wmepe pusenu-
34IlMH MOTOPHOTO Napxa H [Nepexola aBHAIMOHHOH TeXHHKH Ha DPeaKkTHBHLIE
JABHTaTeJId Bo3pocaa [oTpeGHOCTL B CPeJHUX AHCTHIIATAX — aBHALKWOHHOM Ke-
POCHHE ¥ JH3ejJbHOM TOIJHMBE, M IPONECC KATAJHUTHYECKOTO KpEKMATa ¢ XOHpa
1950-x — navana 1960-x rogoe OHJ1 NepeopHeHTHPOBaH Ha NepepaloOTKY TAKe-
JOTO CHpbS — BaKyyMHoro rasofiis. B 1960-x roxgax B cxemn HIUI3 pana sa-
pyGexnex crpaH, npexae Bcera CUIA, cTals BKIIOYATHCS TPOHECe THAPOKDEKHH-
ra nop jaeiaerneMm 15 MIla. dror npoumecc ofecnednBan HauGoabmwyio THOKOCTb
B DEry/JMpOBaHWH BHXoAa OeH3HHa, KCPOCHHA, JH3€JbHOTO TOIHBa I[PA  nepe-
paborke TAXKEJOTO AMCTHIISITHOrO, a B paAZe CllydaeB-— ¥ oCTaToyHOro
coipsa [12]. Tlo mepe yTsiXKeseHHsI CHIPBSI KATaNHTHYECKOTO KPEKMHT2a — [epepa-
OOTKH BAKYyMHHX Tazoitnel ¢ KomnoM KuneHHs 500—>560°C — BosHukA2 npod-
JeMa KaK [O0JyYeHHs KOHIHIIHOHHBIX KOTeJbHHX TONJHB ¥3 TRXKeJHX BaKyVM-
HBIX OCTATKOB, TaK H jajbHelilelf HX llepepaloTKH C Llesbl0 yBeJHYeHHS BHDA-
GOTKH MOTOpHBIX TonJaHe, as nepepaborkn ryApoHOB B CXemMax coBpeMeHHBIX
HI13 nosyyuan pasBurTHe TepPMHYeCKHE MNpopecCh (BHUCODEKHHT, 3aMelnJieHHoe
KOKCOBaHHe, KOKCOBaHHe B [ICEBIOCKHKEHHOM cJioe — QIIOHIKOKHAT — ¥ €ro
MOAHpUKANHA C TasHpHKauHeldl NOJAYYAEMOTo NhUIeBH/HOTO KoKca — (JIeKCHKO-
KUHP, codeTalde HPOUWeCccoB BucOpeKHHra € TEPMHHECKWM KpeKHMHFoM H Ap.),
THAPOreHH3alHONHBE mponecchl (rUIPOKpeKuHr, ruApoobeccepuBaliye}, KOTODLie
B PAdE CAyYyaeB COURTAIOT €O CTajWel NpeiBapHTENbHOH NONTOTOBKH  ChIPbA
METOJAMH COJbBOJH3A (ReacdhasbTH3auua) U aeMerannusanid. [lepcrexTHBHbBIMA
[POLECCAaMy, JACTHYHO pPeasIH30BaHHBIMH B NPOMBIWJICHHOCTH WJH HaXoAAUHMH-
Cf B ONBITHO-NPOMBILLIEHHOR NpPoBepKe, SIBJISIOTCS [POLUECCH THAPOBHCOPCKHHTS,
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Puc. 2.3. OBOJIOIHMA INIPOLECCOB  NO A%
nepepaborke mMasyra B CLUA:

[ — TepMHUYeCKHH KpeXHHT; 2 — KOKCODaHHe;

3 — KaTAAHTHUeCKHR KpewkHHr; 4 — pucOpe-

xMur, 5 — ruapooGeccepHsanMe; 6 — rHApO-

KpesHHr; A — 1031 Dpolecta X ofbeMy Nepe-
pabGoTKH nedbTH

TePMHYECKOT0 THAPOKpPeKHHra  (QHHa-
KpeKHHT), TepMOKPeKHHra ¢ mneperpe-
TWIM BOZAHBIM Dapom (lopeka), Tep-
MojeacanbTH3aUNH, a Takke THApoOTe-
HH3ALHOHHEIE TIpollecChl, OCHOBaHHBIE
Ha NDHMEHEHUH JellleBbIX, HE MOANe- ,
MKaLHX pereHepalui  KaTaiH3aTo- = oo ooy
pos — «(eba-3/1b-Ky-KpeKHHT», «(peba-

1940 1950 1960 1970 1580
KOMOH-RDEKUHTY, <KIHMET>. fodss

Ha puc. 2.3 noxkazana 3BOJIOIHA PA3BHTHS OCHOBHLIX NPOLECCOB
nepepabOTKH TAXKeJHXx HeMTAHBK JHCTHAISATOB H OCTaTKOB Ha
npumepe CIIA, rje 3Tu npoueccu noay4uJH HanOoJblLIee pacnpo-
crpadenne B cxemax HII3. B toll HAKH HHOH Mepe 3TH TEeHZCHUHH
XapakTepHbel AJMA HedrenepepaboTKH APYTHX 3apyOe:KHHX CrpaH H
CCCP ¢ yyeroM ux cnenuduxu. Jnsg Kaxaoro perdoHa, CTPaHbl H
HedTenepepabaTHBAIOIIETO NPeIPHATHA BHIOOD cXeMbl nepepabor-
KH He(hTH 3aBHCHT OT 06BLeMa H CTPYKTYPH noTpebJeHHs HedTenpo-
AYKTOB, KadecrBa nepepadaTHBaeMOrc CHpPbsi, TpeOOBaHHIl no
oXpaHe OKpyKawmell CpeAH, TeXHUKO-3KOHOMHYEeCKHX Hoxa3zareJei
Pa’BHTUA COOTBETCTBYIOMHX NPOUECCCOB H IKOHOMHYECKHX (hakro-
pPOB — ILeHLI HCTH H APYIHX SHCPTCTHUYCCKHX PECypPeoB, HX JOCTYI-
HOCTH, CTOMMOCTH CTPOHTe]hCTBd, YCJAOBHH abecnevenus obapyjio-
BaHHeM, ()HHAHCOBHIX, TPY/JOBHIX, MAarepHaJbHHIX BO3MOXKHOCTeH
M 1. 1. HAns 3apyGekHHX crpaH BakKHOe 3HaueHHe HMEIOT TaKKe
o0muil ypoBelbh 3KOHOMHUeCKOTo Pa3BHTHHA, obecneYeHHOCTh coOCT-
BEHHBIMH HePreTHUECKMMH pPecypCaMH, B TOM YHCJC neThio, H 9KC-
NOPTHO-HMNOP THHE BO3MOXKHOCTH. JIAf pA3BUTHX KAaNHTaJIHCTHYe-
CKHX CTpaH, He HMeKmHX COOCTBEHHHX DecypcoB He(TH, 3TO — HM-
nopr geru ¥ HeTENPOAYKTOB ¥ SKCHOPT 000pPyAOBAHHA, TeXHOJO-
MU, IPOAOBOJBCTBUS; JJI8 DPA3BHBAIOIMMUXCA CTpaH, GOraThix pecyp-
caMu He(pTH, 35TO-—3SKCHOPT HedTH (a B mocjaeiHee BpeMa 1%
HekoTtopeix crpan OTIEK — n HedrenpoaykTos) 8 o6Men Ha obopy-
AOBaNHKe, APOJOBOJLCTBHE M HpeAMeTh notpebaenus. B nepuox
60-x H wauana 70-x TOA0B, NPH HAJHYHH AelleBOH OJHKHEBOCTOYHOMH
H JlaTHHOAMepHKaHCKOH HedTH, B cTpaHax 3anmajaHolt Esponnl, dno-
HHH H DAa3BHBAIOLIHXCA CTpaHax Jlatunckoii AMepukH, banxuero u
Cpeanero Bocroka u AQpPHKH LWIHPOKOE PAcNpocTpPaHeHHe HOJyuH-
JdH cxemu HII3 ¢ HerayGokoii mam yMmepeHHolt rnyOHHON mepepa-
OoTkH (33 cueT YaCTHUHON nmepepaBOTKH TAXKEJNHIX AHCTHIANATOB H
OCTATKOB) HedTH co 3HAuMTe IbHBIMU ofbeMaMy BupaloTkyu Mazyra
A8 3HePreTHUCCKHX M NMpoMuluineHuux Hyxa. B CIIA xe tpanu-
IIHOHHO BCJICACTBHE BHICOKOTO 4yPOBHS NOTPCOJEHHS MOTODHBIX TOI-
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JIUB ¥ HAJKYAA JeileBHX pecypcoB coOCTBCHHOTO Yrisi H rasa ocy-
mecTBaAANAaCk rAybokas nepepaborka HedTH.

B CCCP nedrenepepabaTHBaloliHe NPeANDHATHS, NOCTPOSHHbIE
B 10BOeHHHH nepHon H 8 1940—1950-e rounl, OHJIH OPHEHTHPOBAHHI
Ha JOCTATOYHO BHICOKYIO ry6HHYy nepepalorkn Hedrtd. B mepuon
1960—1970-x ronos no Mepe HapallHBaHHA A0OLIYH OTHOCHTEJLHO
Aelwesod Hedrn B Ilososkbe u 3anaagnoii CHOHPH HpOHCXOAHIA
onepexaiowas HHTeHCH(QHKAIHA MOIHOCTEH HO NepBHUHON nepe-
paborke Hedtu Ha pefictByromux HII3 H ocyuiectsas/iocs crTpoH-
tenpct80 HII3 no cxeme ¢ HernyGokoil mepepaborkoil HedrH B eB-
PONCHCKOH dYacT¥ cTpaHH. B TO XXe BpeMd yuyuThBalack noTpe6-
HOCTbH PA3JHYHHIX P4HOHOB B KHAKOM KOTeJBHO-NEYHOM TONJUBE,
HCX04d H3 yoslosHil QOPMHPORAHHS 3HepreTHyYeckoro OananHca H
CTOMMOCTH n00BIYH K TpaHCcnopra HedTy, yras u raza [39]. B coor-
BeTCTBHH € 3THM TayOuHa mepepabork# Hedru Outna auddepeHun-
pOBaHA IJsi DA3JHYHHIX NpeanpHsaTHil: foJee BhCOKadA XIJAs 32BO-
JIOB, Pa3sMellacMbiX B BOCTOUHHX PaiOHAX CTPaHL, H MeHee BHICO-
Kasd — IJI eBPONeHCKOH 4acTH.

KayecTBEHHBII CKAYOK B TEHJSHUUSAX PA3BUTHS MHpPOBO# Hed-
TenepepabOTKH NpoH2omen na pybdexe 1970—1980-x roxos, korxa
peskKoe yBeJHUCHHE IIeH HA HedTL NpHBEJO K COKPAICHUIO €e NOoT-
pebsenns rnaBHBIM 06pa30M B Ka4€CTBE KOTE/IbHO-NEUYHOTO TONHBA,
370 o0yCNOBHIO CHHXKEHHE MHUDOBHX MouiHocTeH mno nepepaborke
He()TH M, Opexie BCero, B Pa3BHTLIX KAIHWTAJHCTHYECKHX CTpa-
nax — CHIA, 3anagsol Espone, Hdnownn, B 7o BpeMs Kax B
Pa3BHBAINXCA CTPaHAX MOLIHOCTH No nepepaborKe HePTH BO3-
pacranu. JiuHamuka moumHocrtefl no nepepaboTrke wHedTH B OCHOB-
HHIX DerfoHax Mupa, no paHHelM [26], nokasaHa Huxe (B MJH.T):

1973 r. 1980 r. 1985 1.
3anassas Erpona 851 1030 721
Cepepras Amepnxka 771 1019 887
JlatuHckasn AMepuga 327 431 374
Adpuxa 53 83 130
Baumxunit u#  Cpennnz  Bo- 130 182 221
CTOK
Asnatcko-THXQOKeaHCKHil pe- 388 529 513
THOH
B ToM 4Yncte Hnonpa 220 297 249
ITpaune cTpanm 485 767 850
Beero B MHpe 3005 4041 3696

Hapaay ¢ obmum coxkpamenweM Mouinocreit HI13 B 1980—
1985 rr. npoH30ULIO TAKKe CHUIKEHWe KX 3aTPY3KH W yMeHblleHue
o0beMa nepepabatniBaeMoil HeTH ¢ OLHOBDEMEHHHIM YyBeJIHYeHH-
eM BHIX0Ja MOTOPHHIX TOTJIHB ¥ APYTUX CBET/BIX HePTENPOLYKTOB,
UTO OCOOEHHO XaPakTepHO [JS PAa3BHTHX KANHTAJHCTHYECKHX
ctpa [52]. B npusesenunix HHXKe panuuiX [38] mokazaum juina-
MHKa rojgOBLIX 00beMoB nepepalboTki HedTH (B MJH. T, YHCAUTENL) H
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BHIX0A CBeTJHX Hedrenpoaykros [B % (Macc.) Ba Hedrh, 3HaMe-
HaTeJb]:

1980-T. 1985 r.
CIIA 794,5/66.3  651,2/71,7
Slnonus 221,2/38,0 159,3/54 .8
OPT 112°6/57 4 8947631
Gpanuns 113,9/55,9 78,3/64,1
Beaukobpu- 86,4/53,4 78,4/65,7
TaHnA
HUraaus 98,2/46,9 75,2/54,7

Ysemnuenne or160pa CRETJHX He(TeNpOAYKTOB HOCTHTAJNOCH
IIMPOKHM BHE/IPEHACM BTOPHYHHIX 1PONECCOB nio nepepaborke Ma-
ayta. MoumHoCcTH yCTaHoBoK No IMyOoKOoi nepepaboTKe wMasyra B
3anapHoit Espone 3a 1981—1985 rr. Bo3pocad noyruw Ha 60 Man.
T H Ha Hauajo 1986 r. pocrurau cseimte 170 man. T, a B CIITA —
417 maH. T, B TOM YHCJE TO OCHOBHBIM nponeccaM (B mas.T) [53]:

3anagHast

Erpona CLIA
Tepmuyeckue npomeccs 77,6 &8 .4
Kara/uTnyecKHll KpeKHHT £0,5 278,5
unporpexuur 12,0 48,9

Kpome toro, 8 CHIA umeercs ceuille 95 Man. T Momuocrefi
Npoueccos Mo TuapoobeccepHBAHHIO OCTATKOB, KOTOpHIE TaKkKe
HanpasJeHsl Ha yraybJaeHHe nepepaboTku HedTn.

[nybokas nepepaborka medTu Ha npelnpHATHAX 3anagnofl
Esponn XapaxrepH30oBajach BhICOKOH peHTabeNbHOCTBIO, 0COOEHHO
B NepHoJ TOBHUIEHHMS LEeH Ha HedTh. Ec.nn B 1978 r. npubuapr nHa
HOBBHIE HHBECTHIHH B YCTAHOBKH KaTaJHTHYECKOTo KDCKHHTA CO-
cragasia 19,5%, ro B 1979 r. (npu paspeiBe B LleHaX Ha CBETJble
HedTepOAYKTH W MaayT, Aocrurmem 200 moan/Tt) Bo3pocaa A0
25,8%, a B 1981—1982 rr.—40—42%. B 1983—1984 rr. sror
NOKa3aTeb CTaj] CHHXKAThCA TOA BJAHWSAHMEM HAPACTAlollero nepe-
NPOH3BOACTBA CBT/IHX HedTenpoJyKTOB M YMEHBIUICHHS pPa3phIBA
B [€HaX HA cBeTJInle HeTenpogyKTH H MaayT. [loBuimenue ray6u-
Hol nepepaboTku HedTH — HauboJee sddexTHBHHE Cnocob Cokpa-
UIeHHA DPacXoia He(TH HA NPOU3BOACTBO MOTOPHBIX TOIUIHB H
APYTHX cBeTIHX HedrenpoAykroB. [Tpm NpHBeneHHBIX BHIIE H3IMe-
HeHHsiX B MpPOH3BOJACTBe CBETAHX HedTenpoAykToB 3a 1980—
1985 rr. orHOcHTesbHAs 9KkOHOMHs HedTn B 1985 r. 3a cuer yray6-
JeHHsi ee TepepaGOTKH COCTABHJAA, NO HAUIMM  pacyeraM: [aas
CIHA —53 man. 1, HnoHnm—70 MJAH T, BenukotGpuranum—
18 man. v, Uranun u ®panyun — 12 man, 7, ®PI —9 man. 1.

M3 Bcero MHoroo6pasus npobaeM, CTOSIIHX TNEPel  MHPOBOMH
He(prenepepabarnBalOmel NPOMHLUIJICHHOCTLIO, BaXKHCHIIMMH cCJe-
AyeT CYHTATh CJeLYIOIHE: '

yray6seHue pepepaboTkH HedhTH Kak HaubGojee 3(OHeKTHBHOE
CPeJCTBO COKpalleHHs ee PacXoja Ha OCHOBE BHEIPEHHS TEXHOJO-
Tl IPOH3BOACTBA MOTODHAIX YOIUIHB H3 MasyTa;
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Puc. 24, CxeMa Herny6okofi nepepalort-
KH HedTH:

I — atmocdepnas neperonxa HebTH; 2— I'eY;
3 — H3OMEpH3aUHs; 4 — KataadTHUecKHi pndop-

I
I
— — _l MHHI; 5 — FHJIDOOYHCTKA KepocHHa; 6 — rEapo-
il x OUYHCTKA RH3EeNLAOro TONJIHBA;
___J1 S ! —uedvo, [ — yraesopoponnbie rasw; Jfff—
6Gensnnosasn Ppaxuua H, K, — 62 °C; JV — Gensn-
- Honas  dpaxuus  62—180 °C; V — xepocHHOBAM
I Prakuus;, V/— anzeapsau $parunn; V/Ji— ma-
Bl B ayT; VI — sonoponcopepmaniuii raz; fX — yr-
i < XI  nesopoponkbie  dpaxkumn Cs—Cy X — H3OMeEDH-
s} 4 =~ 3at; X/ -— Geu3uH KaTaJMTHYecKoro pudopMBura:
B X/l — apRaNMOHABLIL KepocHr; X/I/ — LMaenbHOC
TOMIAHBO
4 o Xr
L~ S 5 = MOBEBIUIEHRE OKTAHOBBLIX YH-
[ cea aBTOMOOUJIbHBLIX OEH3HHOB B
v VCJIOBHAX OTKa3a OT TpHMeHe-
. L . |40 HHUA CBHHUOBHIX AHTHACTOHATO-

pOB;

YBEJHUCHHE  CEeJeKTHBHOCTH
H CHUXEHHE  3HEeproeMKOCTH
nponeccos nepepalorkn HedTH 3a cyeT BHCADEHHS HOBEHIUHX J0-
CTHXKeHHH B oO/acTu Karaju3a, COBepUICHCTBOBAHHH CXeM TeIJo-
H MaccooOMeHa, YTHJH3aNHH TenJa OTXOANLIMX NOTOKOB, YCOBEep-
IIeHCTBOBAHUA annapaTypHoro o@opMJeHHd H Co3naHus Godee 3d-
(PEKTHBHOrO 3HEPIOTeXHOJIOTHYeCKOro 0B0pYyAOBaHHA;

pazpaborka 3GhdekTHBHON TEXHOMOTHM nNepepadoTKy TAKENbIX
He(TAHBIX OCTATKOB KaK NePexoJHOl TEeXHOJOTHH oT nepepaboTKH
He@TAHOI'0 CHIPbi K HCIOJB30BAHUIO AJbTEPHATHBHHIX CHPLEBHIX
pPeCcypcoB — TAXeJbIX M OHTYMHHO3HBIX HedTel, ciaunes, yIris.

CoBpeMeHHbI® TEXHOJOIHYECKHe MpPOIecChl H cxeMpl nepepador-
KH Hedrd NO3BOJAAIOT THOKO MEHSiTh COOTHOIIEHHe BHIPAGOTKH
pa3nuuHplX He(TenpoAYKTOB B 33BUCHMOCTH OT mOTPeOHOCTH B HHX
H ofecrneunBarps HeoOXOAHUMOE KawyecTBO H  CTPYKTYPY NIPOH3BOJ-
cTBAa MOTOPHHIX TomIus., Ha npumepe nepepaboTkd THNUYHON cep-
HuHCTOR wedTH 1O Pa3HLIM BApPHAHTAM  TEXHOJOTHYECKHX CXeM
MOoKa3aHo BJHAHHE pPa3JHYHLX IPOIECCOB Ha [MYyOHHY ee nepe-
paGoOTKM H CTPYKTYPY NPOU3BOJICTBA MOTODHLIX TOMJAHB. BHIXOX OT-
AefbHbiX HedTENPOAYKTOB TPH aTMOC(HEPHO-BAKYYMHOH Neperouke
HedTH npuHAT caenyiomuM [B % (Macc.)]:

Taz no Cq 2,0 Husenbras ppaknug 30,0
Bensunosan $pakuns 3,0 180—350°C

H. K. — 02°C Ppaknua 350-—-500°C 24,0
DensunoBan $paxuun 17,0 Ocratok Buime 500°C 23,5
62—180°C IMotepu 0,5

Ha pnc. 2.4 nokasaHa npHHOMNHAJbHAdA CXeMa HeIJYOOKOM
nepepaborki Takoll HedTH Ha rumorernueckoM HII3 ¢ orbopom
peakTHBHOTO TomiuBa. B 3aBucHMoctm oT TpefoBauufi K Kauecrsy
PEaKTHBHOIC TOIIHBA H OEH3HHAa B cXeMy MOryT OLITh BKJIOUEHEI
COOTBETCTREHHO IIPOLecChl I'MAPOOYHCTKH DPEAKTHBHOIO TOILIHNBA H
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Ta6akua 2.2. U3sMeHeHHe cTPYKTypbl NPOH3BOACTBA TOMJHE H KauecTBo GeH3MHa
0T 0TGOPa PEaKTHBHOIO TOMMBA H JKECTKOCTH npouecca

Januble Aan npollecca pHGOPMHNAra ¢ NoayYeHHeM KaTalH3aTa ¢ OKTAHOBHIM uACIOM
0 HCCACAOBATCALCKOMY MeTony 85 en. (uucanTean) u 95 ea. {anameHaTeab)

O16op peaxTHBHOTO TONNHBA

[MokaszaTeasn o l 59 | 1%
Buxoa, Y% (macc.) A7,7/46,5 46,9/459 45 6/44 8
B tom uucne:
aBTOMOGHJLHBIA BEH3HH 18,6/17,4 16,3/15,3  14,0/13,2
tonnaeo PT — 4,9/4,9 9,8/9,8
IH3eJbHOEe TONJHBO 29,1/29,1 25,7/25,7 21,8/21,8
‘QKTAaHOBOE YHCNO OeH3HMHA:
HCCJe10BATENALCKHI MeToL 82,7/90,7 82,2/90,0 81,8/89
MOTOPHBIH MeTOX 75,2/82,4 74,8/82 0 74,7/81,3

v3oMepu3auun GeH3HHOBON ¢pakuum H kK. —62°C  (Ha cxeme
nokKasaHsl NyHKTHpoM). Or6op asmauuoHHoro tomauBa THna [C-1
fpy nepBHUHOH neperoHke HedtH mpunumaics or 0g0 10% (macc.)
na uedro. IIpn  ruapoourcrke mnodydanoce Tonawso tAna PT ¢
BuxoaoM 98% Ha cwpbe npornecca. PaceMarpABanioch TaKKe BJIHS-
HHe XEeCTKOCTH Npoiecca KaTaJHuTHYeCKoro PUhOpMHHIA HA BBHIXOL
pudopMara ¢ OKTAHOBEIM YHCJIOM (N0 HCCIeJ0BATeNLCKOMY MeTo-
Ly) or 8 po 95. B raba. 2.2 noxkaszaHbl BO3MOXKHHIE H3IMEHEHHSA
CTPYKTYPBI NPOH3BOJACTBA MOTOPDHBIX TOIJHB JpH  HersnyGokoH
nepepaborke HedTH B 3AaBHCHMOCTH OT 0T6Opa peakTHBHOrO TOI-
JUBAa H KeCTKOCTH Ipouecca pupopMHHra, a Takxke OKTaHOBHE
Yyucjsa CyMMapHore OeH3pHa. BpinojHeHHble pacyeTsl NOKasaJH,
YTQ DHepreTHUeCKHEe 3aTpaThl (BK/OYas Pacxoq HedTH M 3aTpayeH-
HYI0 3HEeprHIO Ha OCYyIlecTBJeHHe NpPOIecca) NpH NOBHILICHHH OK-
TAaHOBHX "Hcesa BozpactyT ¢ 1,211 T u. 3. wa 1 T GeusnmHa ¢ oKTa-
HoBEIMH YHcaaMu 82,7—81,8 (mo u. M.) 0o 1,265 T H. 3.—wua I T
6edsydHa ¢ oKraHoBbIMH yHcaamu 90,7—89 (no u. M.), mHJIH Ha
4,56%. Takum oOpa3oM, NOBbIllIeHHE OKTAaHOBOTG YHCAA Ha OAHH
TYHKT 3a CHeT YBeJHYeHHS XEeCTKOCTH DH(MOPMHHra BeJeT K yBe-
JHUYEHHI0 pacXxoja 3Heprud dHa 0,56—0,63%. Bkulouenue n cxemy
npouecca H30MEpH3alMH INPsMOroHHoH dpakuun H. K. — 62°C
NO3BOJHT NOBLICHTH €€ OKTAaHOBOE uHCA0 Ha 15 myHkToB (¢ 72 no
87 mo u. M., wnu ¢ 70 1o 85 mo M. M.). B pesysnprare oOKTaHOBHE
uyygcJaa cymmapHoro ¢oHla CGeH3MHOB B BapHaHTaX ¢ IKECTKHM
pexxuMoM DHODOPMHHIra TOBLICATCS HA 3—4 NMyHKTa W COCTaBSHT
93,7—93 (no u. M.), uau 85 MyHKTOB Ho M. M. JHepreruyecKue
3aTparTshl Ha JONOJHHTENbHOE MOBBILIEHHE OKTAHOBBHIX YHCeJa  Ha
OIMH TMYHKT JocTHrHYT B 3ToM cayyae 0,79%. Iloswiienue oxraHo-
BbIX uMces OyJer ONpaBjiaHHO, eCJH INPH NDHMEHEHHH BBICOKOOK-
TaHOBLIX OEH3HHOR 3KOHOMHSI 3HEPreTHYECKHX 3aTPAT HAa ABTOMO-
6uaLHOM TDAHCIOPTE B pacyere Ha eIHHHMny pabortsi (Mam mnpobe-
ra) OyaeT npeBblllaTh AONOJHHUTENbHBIE SHepreTHYeCKHe 3aTPaTH
B He(renepepaboTke (BKIIOWAs yBeJHuUeHHe Dacxofia HedTH).
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YpoBeHp OUTHMAJBHHX OKTAHOBBHIX HHCeJA /s PasHHX CTpam
MOKeT OBITb Pa3JHYHEIM, YTO OMNPeAeNAeTCH CeJeKTHBHOCTBI0 M
3HEPrOeMKOCTbIO TIPOIeCCOB TIPOU3BOACTBA OEH3MHOB, a TaKXe TOI-
JUBHOH 3KOHOMHYHOCTHIO  aBTOMoOWJell, TEeXHHYECKHM YPOBHEM
pa3BHTHsi ABHraresne- W arToMoOHJaecTpoeHHs B neiaoMm [46]. Tlpn
3TOM BeJWuYHHa npobera Ha enMHAny nepepadarbisaeMoit HedTH B
OoJsbllel CTEN@HH 3aBHCHT OT KOHCTPYKUHH /[BHrareias, 4eM OT
pacxona sHeprHH Ha HedrenepepabGaTHBAlOLIEM NPEANPHITHH
[42].

[Tpu yrayGaenuu nepepaboTku HeTH B CXEMaxX COBDPEMEHHbIX
NpeAnpAsaTHii CTpeMsATCH, KAK NpaBuio, K pas3fejpHoft nepepabor-
Ke BaKyyMHOrO Ta3oHis H ryapoHa. B Taba. 2.3 u 2.4 npusepcHH
MaTepHanbdple O6anaHce TpoueccoB Mo mnepepaboTKe BAaKYyMHOro
rasoiJis H ryapoHa.

BeusuHoBasi ¢paruus KaTaJHTHUECKOTO KPEKHHra MOXKET OHITh
koMminouentom GeH3auna AM-93 uwiam A-76, GeH3nH THAPOKPEKHRra
NOABEpTaerTcs pasfileNleHHI0 Ha JIerKYio H TAXenyio ¢pakiHu, Jer-
Kasn (pakn#s MOXKeT OHTb nNepelaHa Ha KOMNAyBAHPOBAHHE ToO-
BapHBIX GEH3HHOB, a TaXejJas — nogsepriyra pudopMmunry. Jlerkuit
ra3oiilp KaTadHTHYECKOT'0 KpeKHHra MoXeT OHTb HCUOJb30BaH
KaK KOMIOHEHT TeyHoTo HJAH gH3enbHoro rtomyuBa., CpefBue AHC-
THJANSATH THAPOKPEKHHTE SIBJIHIOTCS BHICOKOKAYECTBEHHHIMH TOBAp-
HBIMH ABHANHOHHBIMH ¥ JH3CIbHBIMHU TONINBAMH.

T HCTHAIATH TEPMHYECKHX TIPONECCOB XapaKTepU3yITCH 3Ha-
YHTEIbHEIM COJEpXKaHHeM HenpeielbHHX COeJHHeHHH, cephl, a30Ta.

Taéauna 2.3. Marepuanbhbie 6aMaHcm NPOLUECCOB NepepadoTKH
BaKyyMHOTO ralzoitaa [% (macc.)]

O yp— Fﬂﬂpoxpexnnﬂ_}sl}pu NaBNeuuy
TTokasaTedb cxuﬁ* Kpii
Kt B s Mia | oM | 5 Mia
Basro:
BAKYYMHBIl Ta30db 100,0 100,0 100,0 100,0
BOAODOJ 0,8 3,1 2.5 1,7
lloayueno: 6.63 20 e 0 3
TJIeBOZOPOAHbIE Ta3H , 6 . , )
Zeposoﬁogoi 1,56 1,8%* 1,8%* 1,6**
nponaH-IponuaeHoBas ¢$paxkuks 5,2 — — —
Oyran-CyTeHoBas (ppakuka 6,9 — —_ —
GeH3HH 40,75 15, 23,4 8,7
peakTHBHOE TOIJIKBO — 79,1 — —
JIH3CNBHOE TOIJIKROD 23,45 — 69,8 60 0***
THXEINA Ta3oiis (oCTaToK) 12,0 —_ — 28,9
KOKC BHLIJKKTaeMbiit 3,32 — — —

* C npenBapHTEILHON THAPOOYHCTKON CHIPBA.
** BRJaw4asa aMMHAK,
*++ [TpH oaMocT2AARAOM Hpolecce BHXOZ 30% (macc.).
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Taéauna 2.4. Marepuajbhbie GaqaHchl NMPONECCOB NepepadOTKH ryapoHa

[% (macc.)]

TepMOKOHTAKTHLIA KPEKHHT

Buc6pe-| 3amenscH- 156, 57} Tugpo-
IloxasaTens KHHr | HOC KOKCO- obeccepu-
(58] | samue (58] ¢ nonTyYeHHeM | ¢ caauduKa- sarne [ 58]
TOBapHOro pHeHt Kokca
KOKCa
Baaro:
TyADOH 100,0  100,0 100,0 100,0 100,0
BOAODPOA — — — —_ 1,27
floayyeno:
H.+NH; - —_ —_ — 2.35
ras no C, BrJIIO- 3,3 1,3 12,3 12,3 0,56
YKTENLHO
Gen3uH 5,5 12,1 12,8 12,8 5,2
JeTKHil Ta3oiJn — 34,9 19,6 19,6 25,1
TSAXKENBI# Ta30HMIL — 14,2 35,0 39,0 28,79
0CTaToOK 89,8 — — — 39,27
KOKC _ 25,7 15,0 — —
ras rasudrkaiuu — — — 106,5* —
KOKC BBI*KKTaeMBbIH 1,4 1,8 5,3 1,7 —
d [OTEPH

* C yueTOM BO3xyxa Ha rasHbHKauuio,

Ilpu ueSonbwiux ofbemMax NPOH3BOACTBA 3THX NPOLYKTOB B o0LIEM
6anance HedrenepepabaThiBaoIerc NPEANpPHITHY OHH  MOTYT
HeNoCPeACTBEeHHO BOBJEKATHCH B COCTAB TOBAPHHX OEH3WHOB, mey-
HBIX, AU3eJbHLIX, MOTOPHBIX W ra3orypOuHHbX Tonnus., [Ipu yse-
JIHYeHHMH JOJH TNPOLYKTOB TEPMHUYECKHX TpONneccoB M HeoOXOLHMO-
CTH TIOJNIYYEHHS BLICOKOKAYECTBEHHBIX MOTOPHBLIX TOIUIHB JHCTHJJIA-
Thl 3THX TIPOLECCOB JOJIIKHBI TMOABEPraTbess oO6JArOpaXKuBAHHUIO —
THIPOOYHUCTKE, KaTajuTHieckoMy puthopMuury (RaK pasjpenbHO
ANS COOTBETCTBYIOIAX AHCTHJANATOB, TaK W B CMECH C NPSIMOrOB-
HbIMH (pakpusmn). Tsxennie ras3oifiJm TEPDMHYECKHX IPOuLECCOB
nocjae THAPOOBNArOpaXKHBAHAA W THApooGeCccepHBAHKA Ma3yTa HAH
TYAPOHA MOTYT CJAYKHTb CHDbEM [ KaTaJUTHYCCKOrCo KPeKHHra,
a octaroK ruapoobecceprBaHHs, BHKADawoumui Benme 500°C, —
JJ1 POH3BOACTBA 3MEKTPOLHOIO KOKCa. ,

PaspuTue paccMaTpuBa€MBbIX MPOLECCOB B cXeMax nepepaboTKH
nern BHI3bIBaeT HeoDXoaumocTh noTpebiaeHuss Bojopoaa AJA Ho-
soiinedns cootnowennss H:C B nosyyaemblx npoOAyKTax 0o CpaB-
HEHHI0 € MCXOJHBbIM ChHIpbeM, yIaJeHAss CePHHCTHIX W a30THCTHIX
COEWHEeHHH, HAchIlleHHs O/e(QHHOB, r'HIPHPOBAHAS apPOMATHYECKHX
yraeBojopoaoB. Pacxoa Boaopoaa B pasHUHHX Tipoleccax THA-
pOreHH3anHOHHOR TiepepaboTKA HedTHHBIX AHCTHIIATOB H OCTATKOB
NpH mnepepaoTKe THUIHYHBLIX CEPHHCTHX HedTell C CofepKaHHeM
(Eegbl 115——],7‘% (Macc.) mpuseged Huxe [B % (Macc) Ha cupbe]
a5, 59]: 4
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I'napoouncTka:

Oensuna aTMocdepuoil neperodku HedTH 0,01-—0,02

KePDOCHHOBOH ®paklui arMocPepHoll meperos- 0,150,205

KH vedTH

AH3eNibHOTO TOMJIMBA arMociepHoll NeperoHkw 0,25—0,35

nedru

BAKYYMHOro rasofisis 0,6—0,8

GcH3HHOB KOKCOBAHHS 0,9—1,3

NeTKUX ra3cifiel KOKCOBAHYS 1,5—2,0

THAMKENEX Ta3piefl KOKCORaHUS ' 1,6—2.5
I'napooBeccepupanue ryapona npu 15 Mlla 1,3—2,0
[uapokpexuHr BaKyyMHolo rasoias:

npy 5 MIla 1, 1—1,7

npu 15 Mila 3,0-3,4

PasnuyubiM coyeTaHueM KAaTaJlHTHYECKHX, T'HpOreHH3 anHoR-
HBIX U TeDMHYECKHX IPOLECCOB MOXHO NOCTHYL TOH HAU HHOH CTe-
NEHH KOHBEPCHH Ma3yTa ¢ U3MEHeHHEM o0beMa H CTPYKTYPH IpO-
H3BOJACTBA MOTOPHBIX TOIIHBE B COOTBETCTBHH C HOTPEOHOCTLIO B
HHX. B Kagecrse NpuMepa paccMOTPEHO HECKOJLKO CXEM Iepepa-
6oTKE MasyTa ¢ pasHoli rayOuHOR €ro mpeBpamieHHss B MOTOpHLIE
TOTJIHBA.

Ha puc. 2.5 npusepera cxema mepepaboTKH Ma3yTa ¢ HCHOJb-
30BaHHeM TPONECCOB KATAJNUTHYECKOro KPEKHHI'Aa W BUCOPEKHHra,
Crenedr KOHBEPCHH Ma3yTa B MOTOPHHIE TOIUIMBA 1O 5T0H cxeMe
CpaBHUTENbHO HEBENHKa K cocTaBiager ~33%. Ilpu wucnosapsosa-
HHH NpONaH-NponuNeHoBolt u Oyran-OyreHoBoin (Qpaknuii auas
IPOH3BOJACTBA BBICOKOOKTAHOBHIX KOMTIOHEHTOB IPONECCAMH AJIKH-
JHPOBAHUsA, MOJKMCPH3IANMH, TIPOM3BOACTBA TPeT-O0YTHIMETHJIOBOrO
a(p¥pa HMJH COYETAHHEeM 3THX IIpouneccos OOUIMA BBIXOJ MOTOPHBIX
TONNUB B pacyere Ha Mas3yT MoKeT cocTasuts 39—40% (Macc.).

BkamoyenpeM B cxeMy nepepaloTKH MasyTa IPONECCOB JErKoro
I'MIPOKPEKHHTa ¢ KAaTaJUTUYeCKHM KDEKHHIOM OCTaTKa THAPOKpe-
KHHTA H KOKCOBAHHeM TyApOHAa MOXKHO TJAYOHHY MNpeBpauieHus
Ma3yTa B MOTOPULIE TOIJIHBA MOBEICHTL Jo 57 %, a ¢ yyerom ponoJ-
HUTCIBHOTO HPOH3BOACTBA BHICOKOOKTAHOBHX KOMIIOHEHTOB Ha Oase

i
=N
b g
|

Puc, 2.5. Cxema nepepafoTku Ma3yTta
C WCNOJb30BAHUCM TPOLECCOB KATAh-
THUCCKOTO KDEKMHTAa u BUCOPEKMHTA.

J —- BAKYYMHAR TNeperspxa maiyra; 2 — fpo-

H3BOACTBO BOMOPOAA; 3 — THAPOOYHCTKA; 4 --

KATAJHTHYECKWHE KpPEKHRr; 5 — NMPOH3BOACIBO

BBICOKOOKTAROBEIX ~ KOMIMOHEHTOB  OGCR3MEA;

6 — BHcOpEKHHT;

{ — mazyr; /] — npBpoakkl uau nedresasoa-

. ‘ cko# ras; [ — MeTanon: [V — BaKyVMHbLLY

TZH ragofiie; V — rynpor; VI -—wogopon: Vil —

THLPOOY HLLLEH H bl BAKYYMUbIH rasofnas;

VII] — 6yTtan-6ytenoBan  $pakpus: [X —

nponan-nponuienosas dpaknua; X — Geusun:

Xl — nerkufi  razofinbw: X[/ — taxenuilt ra.

aohian, X/[J!] — xpewwnr-octatox; X7V — Bnl-
COKOOKTAW0OBble KOMIIOREHTEI GeH3Hna

E
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LN
Fu

Sy

P
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Puc. 2.6. Cxema nepepaboTKn Ma’3yTa ¢ HCIIOAL3OBAHHCM  TIPOIECCOB  JICTKOTO
THAPOKPEKUHTa, KATAJMNTHYECKOTO KPEKHHTA H KOKCOBAHHSI:

/ —- BakyyMHasi TepEroHKa Ma3syTa; 2 — MpPOH3BOACTBO BOIODOfAa; & — AerkM#l THIPOKPEKHHT;
4 -—— KaTAaNHTHYCCKHH KPEKWHT; 5 — NPOH3BOACTBO 3bICOKCOKTAHOABIX KOMNOHEHTOB OEH3WRa; 6 —
KOKCOBAHHE, 7 — FH}LDOO'—[H(‘TKE;

[ — mazyr; ] — npupomaruii HAH HedTe3laBOACKOd Ta3;, I/ — meramon;, [V — BagyyMHmil ra-
30Mab: V — rynpon; Vi — sonopon; VI{— Gensun: Viil — nerkuft rasoiine; /X — ocTraTok a2
KOr0 THAPOKPCKHMra: X — 6YTan-6yTcHOBAN ¢pakuus: X/ — nponan-NponHdeHoBas dpaxkLHs,
X7l — taxengi razoftae; X/ — xoxke; X/V —— BHCOKOOKTAHOBEE KOMIIOHEMTHl OeH3HHA

Puc. 2.7. Cxema nepepaGoTKH Mazyra C WCIIONb30BAHHCM NPOLECCOB rujpoobec-
cepuBaliuA MalyTa, KaTaAHTHICCKOrO KPEeKHHIa H KOKCOBaHHS:

I — ruppooGeccepHBanue MazyTa; 2 — ODPOW3BOJCTBO BOROPOAA, J — KATAJBTHYCCHKHN KpeKMHr,
4 — NMPOW3BOLCTBO BHCOKOOKTAHOBHX KOMMOHeHTOB GeH3NRA; 5 — KOKCOBaHHE;
f — mazyr; /! — npuponned HWAW RedresaBomckol raad; [Jif —mcrapon: IV — GeusHn;, V —
Aerkuit razofine:. VI — TsoKeAnE rHapodGeccepeduni rasodas; Vil — ocrtatax raapoofecce-
pHBanufi; VIl — 6yrar-6yTenoBas o¢paklius, /X — nponan-nponuaeRoBas ¢paxkyus;, X — rH-
Wenblf razofdn; XJ — KOKC 3AeKTPOILMuIH: X[/ — BLICOKOOKTAHOBEIE <{OMINOHEHThl OeH3HHA

nepepaborkd ¢pakuuit C;—C,; u 1o 60—61% (Macc.) Ha Masyr
(puc. 2.6; wWTpUX-NYHKTHPOM o003HaYeHBH BO3MOXHbIE BapHAHTH
CXEMHE).

Ewe Oonburyw rayOHHy nepepaboTKH Ma3yTa MOXKHO fIOJYIHTH
NpH HCNOJb30BAHHH TpoueccoB ruapoofeccepusands Maslyra B
COYeTaHHH C TPOIECCAMH KAaTaJHTHUECKOTO KDEKHHra H KOKCOBa-
HHUs, 4TO TNOKa3aHo Ha pHC. 2.7. B sTOM Cayuae BHIXOX MOTOPHHX
TOMJIMB Ha Ma3yT cocraBHr 61—65% (macc.). BosMoXuu H apy-
T'Me BapHaHTB cXeM TNepepalOTKH MasyTa TNpH HHOM COYETAHHA
MPOIECCOB TepepabOTKH BAaKyyMHOro Ta3oiifd H TyapoHa, 4TO MNO-
kKasano B tada. 2.5. TlpexcraBieHHble 374eCh AAHHLIE PAacCCYUTAHKL
JJs THIOTCTHYECKOTO TIPeANpHATHR, nepepabarwiBaloulero CepHH-
cTyw He(Th (pakKuHOHHBIN cocraB NpHBeJeH BBIIIE). YCJAOBHO
NpHHATO, YTo U3 ofmero obbeMa Ma3yTa (B8 pacyete Ha HedTh)
37% nepepabarbiBaeTcs Ha MoropHsie TonsHEBa, a 10,50% Hemoas-
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Ta6anna 2.5. XapakTepucTHKa pasaHYHbIX BAPHAHTOB NepepaioTKu

Masyra
‘ BapranT cxemhl
IToxkazaTenan
’ I {1 ’ 111 iv ' VI Vil
1, Joass npoueccoB B obwei
nepepaborke HedpTH, %!
Bakyymuaa neperonka wma- 37,0 37,0- 37,0 37,0 37,0 37,0 37,0
3yTa
K:;THJ]HTH'«ICCKHF[ KpPeKHHT:
rHADOOYHIIEHHOINO  Baky- 18,7 — — -— 18,7 — —_—
YMHOro Tazoias
OCTaTKa Jerkoro ruapo- — 11,3 — —_ — 11,3 —
KPEKHHI'a
TSKeNoro rasoffiad  npo- — — — 18 —_ — —_
mecca  rHapooBeccepHBa-
HHSL Ma3yTa
lerkuit THAPOKPeKHHT Ba- — 1§ 8 — — — 18,7 —_
KyyMHOFO razoitas  npH
5 MIla*
THADPOKDEKHHT BAKYYMHOTO — —_ 18,7 —_— -—_ —_ 18,7
rasoitas npa 10—15 MIla
¢ TNONyYyeHHEM  JH3eNLHOTO
TOIJIHBA
ruapoofeccepHBanie  Masdy- — — — 37,0 — — —
Ta npu 15 Mlla
BUCOPeKHHC TyxpOHa 18,3 18,3 18,3 — _— -— —
3aMejleHHOe KOKCOBaHHe:
HETHAPOOYHILCHHOTO TyA- - — —_ — 18,3 18,3 18,3
pota
ocTarka  [Hapooleccepu- — — — 8,3 — — —_
BaHUA Ma3yTa
rHAPODYACTKA PO YKTOB
KOKCOBAHHA:
OeH3HHA —_ — — — 1,8 1,8 1,8
JIETKOT'0 I'a30oias — — —_— — 54 b,4 5,4
2, Boixop  MoTOpHBIX  TomauB, 32,8 37,8 498 61,2 49,2 56,7 66,6
% (Macc.) Ha Masyr*®
B ToM yucie:
Bensnn 227 13,1 12,6 24,3 24,9 17,8 14,8
NH3e1LH0e TOIIUBO 10,1 24,7 37,2 36,9 24,3 38,9 51,8
3. Pacxon Bopopona, % (Macc.):
Ha Ma3yT 0,4 o006 17 1,5 0,7 09 20
Ha He(Tb 0,13 0,23 0,63 0,57 0,25 0,3 0,8
HA MOTOPHbIE TOMJIHBA 1! 1,6 34 25 14 1,7 30
4. Coornomenne aH3ennHoe ton- 0,44 1,8 295 1,60 0,98 2,19 3,50

JIUBO : 6CH3HH

* OnHocTanHMiiRKE Npollece.

** Bes yuyera BOIMOMHOCTH [ONOJHHTEABLHOTO MDOHABOACTEA BbICOKQOKTAHOBRIX KOMIOHEH=
TOB B OpOUecCax 4AJNKHAHDOBAHHA, MOJHMepH3AUHH, MoNyuenpa rper-GyTuaMerntosora sdwmpa,

KGTOpDB MOXeT COCTaguTh B CXEMax
(macc.) Ha masyr,
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ayeTes IS NMPOH3BOACTBA APYTHX NPOLYKTOB-— OHTYMa, CMA309HHIX
Maces, YTo NPpHOJMNKaeT paccMaTpHBaéMble BapHAHTHI cXeM K
peaJbHEIM yCJIOBHAM,

AnanuzupyeMbie cxeMn! TiepepaGOTKH Ma3dyrta ¢  pa3/jHiHBIM
COYeTAHHEM TeXHOJOIHYECKHX IPOLEeCCOB MNO3BOJAKT MQAHATH BHI-
X0A MOTOpHHX TomauB ot 33 mo 67% (Macc) Ha MasyT npH
COOTHOIUIEHHH BbIpaloTKH Au3elbHOE TOIMHBO : Gensun oT 0,44 1o
3,50, O0muit BBIXOX MOTODHBIX TOIJIHB, NOJYYeHHHIX KaK 3a cUer
Herny6okoH mepepabotkn HedTH (cM. Taba. 2.2), TakK W [JONOJHH-
TeJABHOTO HX NPOH3BOACTBA H3 Ma3yra 0 NPHBeIeHHBIM BADHAHTAM
cxeMm (cM. taba. 2.5) Moxer cocraBATh o1 B7—60 g0 69—72%
(Mace.) Ha HedTh NpH Pa3THYHONM CTPYKTIYPe NPOH3BOACTBa MOTOD-
HEX TonauB. Huke npuBefeHbi BHIXOL H CTPYKTYpa INPOH3BOACTBA
MOTODHBIX TOIJNHB to BapuaHtaM I—VII rinyfoko#t nepepaloTkH
Hedrn npu orbope 10% tonamBa PT upum nepsmunoli nmeperoHke
HeTH M JKeCcTKOM pexuMe pHOOPMHHTA:

I 1 ] v v VI VII
Benzny 21,6 18,1 17,8 22,2 224 19,8 18,7
Tonnaueo PT 9,8 9.8 9.8 9.8 9.8 9,8 9,8
JIu3eabHOe TOIIHBO 25,5 30,9 3,6 355 30,8 36,2 409
Urtoro 56,9 58,8 63,2 67,5 63,0 65,8 69,4
CooTHOoUweHHe AH3ENLHOE 1,2 1,7 2,0 1,6 1,4 1,8 2,2

TONJINBG : OeH3HH

[To cpaBHeHuI0 €0 cXeMaMy HerJyGoKoH nepepalboTKH HedTH
{cM. raba. 2.2) npuBelleHHbIe BAPHAHTH NO3BOJSIOT YBEAHYHTH
BHIXOJ MOTODHHX TOIJIHR TIPU OJHOM H TOM Xe ofbeMme nepepabor-
ki Hedru B 1,26—1,60 paz (Bapuantal I m VII), uau npu ognoM u
TOM Xe o0BbeMe NMPOoU3BOACTBA MOTODHHIX TOIHB Ha ypoBHe §a3o-
BOH (HeryyBoKo#) cXeMbi — YMEHBIIMTh pacxon HedpTn Ha 21—
36%.

[Ipu BK/IOHEHHH B COCTAB CXEMH AODPOTOCTOAIMX, PaboTAOIMUX
B XECTKHX YCJOBHAX TPOIEccoB JecTPYKTHBHOH TiepepaboTKh Ba-
KYYMHOI'O ra3ofiil W I'yApPOHa YBeJHUYHBAIOTCH KaNHTaJbHBIE, 3Hep-
reTngeckue W 3KCIVIYaTallUOHHBI€ 3aTPATBl H 3HAYHTEIBHO MOBHI-
uraerc PacXof BOLOPOAA CHelHaJbHOro NpPOH3BoACTBA. BHNoJaHEH-
Hble aBTOPaMH pPacyeTsl AJA pa3jHYHBIX cXeM rayO0oKoi nmepepaboT-
Ki He)TH MOKA3IBBAIOT, YTO JJf MOCTHIKEHHS BBIXOAA MOTODHBIX
TonuB Ha ypoBHe oT 60 no 78% (mno cpaBHeHHO ¢ Heray6oKoit
nepepaboTkoidl HeTH W BHIXOZOM MOTOPHHX TOIJIHB Ha YpOBHe
45—47%) kanura/lpHBe BJOXeHHS Bo3pacraloT B 1,6—2,5 pasa,
sHepretuyeckie — s 1,3—2,1 paza, skciyaranHouusie —B 1,7—
3,2 pasa. Pacxop Bopopoia ciiellHaJBHOIO NPOU3BOACTBA yBeJH-
yuBaercs ot 0,13 mo 0,8% (macc) Ha Hedt™s wam ¢ 1,1 10 3—
3,4% (Macc.) Ha 1 T MoTopHHX TonaHB (cM. taba. 2.5). Heobxonn-
MO OTMETHTh, YTO TiotTpelJeHue BOAOPOAA H CNocol ero MoJy4yeHHus
CYIeCTBEHHO BJHAIOT HA 3KOHOMHKY [NY6okoii nepepaboTku Hed-
TH. TakK, NpH KaTaduTHYeCKOM KpPeKHHIe BaKyyMHOIo lasofinast ¢
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NpeABapHTENbHON THAPOOUHCTKOH ChIPbA 3aTparbl Ha NOJYyYeHHe
BOAOPOAA cOCTaBJAICT oKoMo 18Y% B cyMMe 3kclnyaranHOHHBIX 3a-
Tpar mo npoieccy H okoJsio 20% B xanHralbHEIX BAOKEHHSX, a npH
rRipoKpekHHre c aasfjennem 15 Mlla coorBercTBeHHO yBeNHUMBA-
iorea 4o 35—40% B 3kchoiyarauHoHHBIX 3arpaTax H 25—30% B
KanHuTalbHEX BJIOKEHHAX.

Hecmorps Ha yBe/lHYCHHe KaNHTAIbHBIX M 3KCMIYaTalHOHHBIX
3arpar, BaXUBIM NPEHMYLIECTBOM cXeM TIJIy0oKofl mepepaloOTKR
MasyTa SBJASETCS BO3MOMKHOCTb CHHXKEUHS pacxofa chpoll HedTH,
UTO OCOOEHHO aKTYyaJIbHO C POCTIOM 3aTpaT Ha ee j06bluy. Pacuernt
A0 HapOAHOX03AHCTBEHHOH 3{eKTHBHOCTH YIr1yOJeHHs nNepepa-
SoTkH HE(MTH c YYyeToM 3aMelleHHA MasyTa, BOBJEK2eMOro B IVIy-
Ookyic mepepaboTKy, Ha Apyrue >3leproHocHTeJH, B YacTHOCTH Ha
NPHPOAHBIA ra3, NoKasajH, uTo 3(QQpeKT B HAPOAHOM XO34iCTBE
cocrasut ot 20 go 50 py6. Ha KaXyi TOHHY CI3KOHOMJIEHHOH Hed-
TH [60].

Haunbonee ¢10XHOH 1 A0opOrocTOALIEH 3anayell I1y6okoii nepepa-
GOTKH HedTH ABJSETCS TEXHOJIOIHS NMpeBpalneHHA TXKeJ biX HedTsi-
HbIX OCTATKOB B MOTOPHBble TOMNHBA. BHIXOH TYAPOHOB — TAXKENOH,
BHICOKOMOJMEKYJASIDHON 4acTH He(TH, BbIKMRaioHied Buiue 530—
540°C, cocraeaser 20—30% (macc.). I'yaApoHH THOHYHBIX CEpHH-
CTBIX He@reli xapakTepHsyloTcsa MIOTHOCTBIC OKoJso 1000 ®r/m3,
cogepxanuem cepu 2,7—3,0% (macc.), azora 0,4—0,5% (macc.),
BBICOKMM  COEpXKAHHEM TSKeJdblX Meralyor (HHMKeNs W BaHa-
aug) —ot 1580 r/r u Bblle, COOTHOLIEHHEM YIVIEPOJ : BORODPOL,
paBHbiM ~ 8. Ilo cBoum cBoficTBaM OJIH3KH K TyJlpOHaM HEKOTOphHIE
aJlbTeDHATHBHBIE BHABl CHIDbA — TsiXKeJble H OHTyMHHO3HBle HedTH,
CHHTETHUECKHE <«CJaHIeBasdA» M «yrolpHas» HedTH, AN KOTOPLIX,
KaK NpaBuJo, XapaxkrepHunl eme OoJiee BHICOKOE COACpKaHHMe rere-
pPOaTOMHBIX COEJHHEHHH, TsXeJhX MeTaJloB H OoJee HH3KOE
otnotnedue H:C. HMcxons H3 KauecrBa paccMaTpHBaeMblX BHAOB
Chipbsi, MPHHIHNHAABHO OJH3KOH A0JKHA OHTb H TEXHOJOTHS HX
nepepabotku. Beaymas posis B peiienun 3704 npobieMbl OTBOAHT-
CA THAPOTEHH3AIHOHHBIM KAaTaJHTHUCCKHM INpopeccaM, NO3BOJAIC-
I{HM 33 CcYeTr AeMera/VIH3alHH, YAAJIEHHA TeTepoaToMHBIX COEJH-
HEHMH M HaCbIIEHHs BOAOPOAOM 00/1aropakHBaTh HCXOAHOE CHIPbE
H noJyyaTe NPH 3TOM TOBAapHBIE MOTOPHBIE TOMJHBA WM BBICOKO-
KagecTBeHHOE  Chblpbe AJs jAanbHeliell nepepabotku. Paseutue
TeXHoJoruH nepepaboTKh HeQTAHBIX OCTATKOB 1ia OCHOBE OCBOEH-
HBIX B MPOMBILIJIEHHOCTH MPOIECCOB, TakHX Kak THAPOoOeccepHBa-
HHe H THAPOKPEKMHT, KOKCOBaHHe B INCEBIOOKHKEHHOM cCJ0o€ C
rasudukauynesi nojyyaemMoro Kokca, B Hacrosniee BpeMs CO3[aeT
peajbHble NPEANOCHUIKH AJNA OpPraHH3anmHH 06e30cTatoyHoi mnepe-
pabOTKH HEPTH.



FTABA 3

HPOI/I3BOILCTBO AJIBTEPHATHBHbBIX MOTOPHBIX
TONMJIUB

3.1. XAPAKTEPHCTHKA CbIPbJ U NMPOLLECCOB Er0 NMEPEPABOTKH

IlepepaGoTka Takmx BHIOB CHIDbS, KaK YyroJb, ropioude CRaHIM,
npupoannie OGutymel B OnmoMacca, CcerogHs NpeACTaBJAseTc Kak
HOBOE, REPCNEKTHBHOE HampaBJeHHe AJS1 y/AOBJETBODEHHS] pacry-
e n0Tpe6Hocm o6lleCTBA B MOTOPHBIX TOIJIHBAX H XHMHIECKOM
chipbe. Tem He MeHee qJas GOJBIIHHCTBA H3 HHX TeXHOJOTHS
nepepaloTKH HMeeT AABHIOK, NOPOH MHOIOBEKOBYIO  HCTOPHIO,
Hanpumep, rasuguxaunus yras sncpsrie Gpiia ocymecTnleHa Bogee
ABYX CTOJIETHH TOMYy Hasajx, HCTOPDHS HepepaloTKH H TOILHBHOTO
HCII0J/Ib30BAHHA TOPIOYHX chaHUeB Bocxoaur Takxe k XVIII B
JaBHO M3BECTHB H LIHPOKO HCNONB3YICTCH  METOAH  NOJYYeHHS
CRHPTOB H JAPYrHX XHMHYECKHX BeIECcTB H3 OGHOMAacCH H NPHPO.I-
HOro rasa, a mpouecchl OXHMKEHHA YIS HMEJIH J0CTaTOYHO IIH-
pokoe npoMmbillieHHoe npHmeHcHue B 1930—1940-x roaax. Ilosto-
My, pacCMaTpHBAasl CErojHs MNPOH3BOACTBO XHAKHX H raszoolpas-
HhiX TOIVIHB H3 PAa3JIHYHBIX, aJbTepHaTHBHHX HedTH, CHIPHEBHIX
HCTOYHHKOB, MPaBH/IbHEE TOBOPHTH He 00 OTKPHITHH, a O BO3POXK-
JEHHH MPOUECCOB B YCJOBHAX HOBOU PECYpCHGH CHTYauHH H COBpe-
MEHHOTO YPORHs PAa3BHUTHS HAYKH H TEXHHKH.

Ha TtexmHosoruic M TeXHHKO-3KOHOMHUECKHEe HNOKa3aTelH Ipo-
H3BOJCTBA a/JbTEDHAaTHBHBIX MOTODHBIX TOIMIHWB OOJIBLIOE BJHSHHE:
OKa3bBAICT arperatHoe COCTOSIHHE M (PH3HKO-XHMHYECKHE CBOHCTBA
HCXOTHOrO chipbsl. Mcnosib3oBaHHe TBEDAMIX BHAOB ChIPbA — YFJf,
claHueB, DHTYMOCOJepXalHX MOpoA, OHOMacchl — Tpebyer, NOMH-
MO ocobeHHocrell HOOBIYHM, BKJCYEHHS AOMONHHTENABHBIX CTamuHA
ero MOATOTOBKH K nepepaboTke, OTCYTCTBYICIIHX B cCXeMax NpPOM3-
BOJICTBA MOTOPHBIX TORVIMB H3 He(pTAHOro cuipbf. K Takum cranu-
M OTHOCATCA CYIIKAa, H3MeNbueHHe H (QpakUHOHHDOBaHHE, pasje-
JIeHHE yTJeBOAOPOAHON H MHHEDAJbHOH COCTaBJAIIIHX, OT/EJCHHE
H yTHJAH3alHA WIJIaMOB H PAl APYTHX.

BOMBUIMHCTBO anbTeDHATHBHBIX BHJIOB CBHIDbS OTIHYAaeTCsl OT
Hedptu W ee ¢paxkunii 6ojee HH3KHM cOAepKAaHHEM BOAOpoAa (mo-
BHIIeHHBIM oTHomeHneM C:H B HX cocraBe), a TaKXkKe BRICOKHM'
cojepxaHueM KHCJI0OpoAa, asora U cepm (rabsa. 3.1). DTo onmpene-
JsieT H 00siec HH3KYIO VAEJBHYIC TEMJIOTY CropaHHsi Takoro chpbd,.
AO3TOMY [IpeBpallleHHe ero B XKMJAKHE H rasoofOpasHble TONHBA
CBOANTCSI, KAK MPaBWJIO, K yia/JeHHic MHHEpa/]bHOH COCTaBJIAICIIER '
H HeXeJareJbHHX TeTepoaToMOB, HACHIIIEHHIC BOAOPOAOM B Tpe- !
OyeMbx KOJHuecTBax |6[]. ¢
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Tabnuua 3.1. XapakrepHcTHKa TOBapHHX

MnorHocrs, | 1€MA0Ta Cro-

IIpoAYKT R Chipke Kr/oed m];:;lll;'!m M(ﬁgfl-x .
Tosapuwvie
ABTOMOGHABREIT GeHauH 710—760 43 0—45.0
Juzennroe TONMHBO 830—860 42,5—42,7
Copoe
HedTe:
nerKas 800—--233 42,0
TRAENAA 935—1000 40,0—41,5
Ma3zyr cepurerott (>>350 °C) 935—950 41,0
I'yapou cepuuctnit (=500 °C) 1000 40,5
Ilpupoaubie GUTYMB 1000 39,0—41.,0
Topioune coangsr* 1600—2300 4,1—16,6
Yroma*:
KaMeHHble 1150—1500 16,0—29,0 -
Bypmie 1300 95,0—16,0
Buomacca (apesecHna) 500—1000 16,0—24.0
Mpupoauuit ras (mMeras) 0,7168 49,9

* DJemMeHTHBI{ COCTAB JaH B DACYETE HA OPraHHYeCKOE BELIECTBO.

BBuay MHOrooGpasusi TeXHOJOTHYECKHX CXeM IpOIECCOB Ie-
pepaboTKy aJbTepHATHBHHX BHAOB CHIDbSI MOXHO OCYLIECTBJSTH
no J[ByM RPHHUHOHAJBHO pPAa3HBIM HampaBJEHHSAM:  DasjoXeHHEe
HiaH cuHTe3 [62]. B nepBoM BapuaHre mpoHCXOAMT pa3pylIeHHE
HCXOJAHbLIX MOJIEKYJ W BbijeJieHHe Bojopoaa. IIpd 3TOM cuUHXENHe
-otHowenus C:H Moxer obecmeunBarscs KakK 3a cuer mepepacnpe-
AENEeHHS yXkKe HMEICLIHXCA B ChIPbE PEeCypcoB BOAOpOAa H OAHOBpe-
MEHHOTO BLIBOJZ YacTH YIJIEepoAa, Tak M 3a cuer pAobaBjeHHs
BO/IOpPOA2 €O CTOpOoHBl. B pesyasrate cHHTE32 NPOHCXOAHT XHMH-
YecKoe npeob6pasoBaHHe OPTaHHYECKOH Macchl CHpbA B XKHAKHE
‘TONJIHBHHIE NTPOAYKTHL

H3 3tux uanpaBnaeuuii Boinagaior cnendduueckHe  MeToAb!
NOJIyueHHs aJbTepDHATHBHBIX TORJHB, HanpHMep  NPOHU3BOACTBO
BOAOPOAA 3NEKTPONN3OM BOADI.

[IpeBpamienHe TBepAHX BHAOB Chipbsf B MOTOpDHBIE  TONJIHBA
BKJOUAeT YeThipe OCHOBHBIC craamu: 1) no6bluy HCXOAHOTO CHIPbS,
2} ero moAroToBKY K nepepafoTKe, 3) nOJyuYeHHE «CHHTETHUECKOH
veTH», ApencTaBisicumedt coboit 1upokyre pakuHic  KHAKHX
YIJIeBO0POA0B, B TOH HJIH MHOU Mepe nmoaoOHYIC NpHPOAHBIM Hed-
TAM*, win cHHTE3-raza; 4) mepepaborKy <«CHHTeTHUYECKOH HEPTH»

*Hassanue GpaKUHH MOMKeT OBITh DA3NHUYHBIM B 3ABHCHMOCTH OT BHAA HC-
XOAHOTO CHpPBA H TEXHOJOTHH €ro NepepaloTkH — MACH0, IKCTDAKT, CMOJAa, THA-
POTCHU3AT,
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MOTOPHHX TOMAHB H PAa3JHYHWNX BHIOE CHPbLH

dnaeMentnu#t cocran, % (Macc.)

Maccosoe
OTHOIEHHE
C ‘ H N I S o] C:H
MOTOpHBIE TOGRAUSA
85,5—86,0 14,4—14,0  0,0—0,03 0,01 — 5,9—6, ]
85,8—87,0 14,0—12,8 0,01—-0,03 0,2—1,0 — 6,2—6,8
84,0—-87,0 14,0—12,5 0,1—1,2 0,1—4,5 0,1—2,0 6,7—7.,0
83.0—87.0 12.0—10,0 0.,3—1.2 3.0—8,0 05-2,0 7.5—8.3
85,7—85,8 11,6—11,3 0,3—04 2,224 — 7,4—7.6
85,6—85,7 11,0—I10,7 0,4—0,5 2,7-3.,0 —_ 7,8—80
80.0—86.0 11,090  0.3-08 2.5—100 0,6—3.0 7.8—9.5
56.0—80.0  6,0—10,0 0.3—2.5 0.,2—I12.0 11.0—240 6.7—I1,0
76 0—94 0 6,0-40 1,6—1,8 0,5~7,0 17,5—2,0 11,0235
65,0—76,0 6,8—4,0 0,1—3,0 0,3—6,3 28,0—17,0 9,6—19,0
48,0—53,0 7,5—5,5 0,01—0,3 0,0—0,4 38,0440 7,0—8,7
75,0 25,0 — — — 3.5
HJIH CHHTE3-rdsa B LeJeBble HpoJyKTH. B ocHoBe nepepaloTki

NPHPOAHOTY TI'a3a B XMAKHE TONJHBA JIEXHT CHHTE3, BKJIOYAICLIHA
CTaAHH NOATOTOBKH (OYHMCTKH H OCVIUKH) rasa, KOHBEpPCHH €ro B
CHHTE3-Ta3 M MOCJEAyKCIICH KaralauTuueckoil nepepaloTkH mocael-
HEro B COOTBETCTBYICLIHE BUAH TONJHB. IlpupoiHnii ras Moxer
OblTH HCIIOJB3OBAH B KaYeCTBE MOTOpDHOrC TORJIHBa 6e3 nepepabor-
KH ¢ OpeJBapHTebHOH (H3HYECKO! NOATOTOBKOH €ro K npHMeHe-
HHio (cxkaTHe nan oxuxeuue). Kaxngaa H3 HasBawHHX CTaaHil
NOJyYeHHs1 MOTODHEIX TOMJIHMB M3 KOHKPETHRIX BHJOB CHIDbS MOKET,
B CBOIO OHYepeab, COCTOATH H3 pas3jHYHbIX HabOpOB  OTAEJbHEBIX
TEXHOJIOPrHYeCKHX CTYneHe.

MmuorocTanuiiHocte REepepaboOTKH, NMPOBEAEHHE €€ NpH BHCOKHX
TEMREpaTypax M [aBJAEHHAX, HCNOJb30BaHHE 60JBLIONO YHCJa Npo-
LLeCCOB OYHCTKH H motpelJcHHe B OTAEJbHHX CAyYafdx 3HAYHTE/b-
EbIX KOJIHYECTB CHENHANbHO NPOH3BOJHMOrO BOAOPO/AA, a TaxKXe
HeOOXOAHMOCTE OCYHIECTBJEHHS TNPHPOACOXPAHHHX MEpONpHATHH
IIPHBOAAT K CYIIIECTBEHHOMY poCry VYIACJIbHHX KANHTAMNBHHX W1
IKCNJyaTaHHOHHKNX 3aTPar Ha NPOH3BOACTBO MOTODHHIX TONJHB H3
aJbTEPHATHBHBIX BHAOB CHIPbA MO CPaBHEHHIC ¢ TPAJHLHOHHHM
HEQTSHLIM CHIpbEM.

3.2. TONYYEHHE TONMJIUB U3 YyUJIA

¥rosp — HEOAHOPOAHOE  TREPAOE TEJO, COCTOSIIEE H3 Pa3IHYHBIX
CNOXKHBX M NPOCTHIX RO CBOE{l CTPyKType€ OpranH4YeckHx H Heopra-
HHYECKHX BemjecTB. Ero cBolicYBa MEHSIIOTCA B UIHDOKHX npelenax,
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Ta6maua 3.2, Tunwuvwid cocram Mapepanon yraen [9% (macc.)] Ba cyxoe
6e3zoNbHOE BEMIECTHO

Bopopon B cTpykTypax ¥raepon B CTpYK-
H rpynnax Typa
Bb]xoﬂ Py ypax HH,IIEKC
Maunepaast AETY4HX H: C | apomarHi-

anugaru- apoMaTh- | THAPOK= |ADOMATH- |aAHLHKIH- HOCTH

Hec= YECKHX | CHAHBIX | YeCKHX | uecKHX

KHX

JleRnTHHUT 66,7 0,4 1,4 0,2 , 9,6 0,99 0,71
BHTpHRHT 3%.2 3.3 1.9 0.3 180 54 078 075
“DIO3HHHT 22,9 1,7 2,0 0,2 , 2,8 0,54 1,00

YTO OKasbiBaer §oJblloe BJaHAHHE Ha MPOUECCH NOJYYeHHA CHHTe-
THUECKHX TOMJINB,

Ilpouecc o6pa3oBakHA yras B OPUPOIE, HA3HBaeMmt yrredHRapelr  wiH
KapOoHH3auueH, pasjensercd Ha OUOXHMHYECKYH0 (AHATEHE3HC) M [E0JOrHYec-
Ky (meramopédusm) cranuu {63]. Ha cragHH auareHeanca  YTJIEBOJOPOAHEC
COCIIHHEHHA paCTHTENLHLIX OCTATKOB (ue/UlioNosa, JHCHUH, TVIHOKO3a, KpaXxMal
H Ip.} B pe3yabTaTe peaknHi OKHCHEHHS KHCJAOPDAOM BO3AYXd H KHCJAODPOIOM,
CONEPHAMHKUMCA B HPOTOUHBEIX BOJAX, a TAKXKE€ N0J BO3JeHCTBHEM dHAIPOOGHBIX
fDaxkTepHil TpeBpamasgHch B IOMOIreMH3HpOBAHHOE€ BeyjecTBO — rymyc. B rywyce
MPOAONKANOCh B3AHMOAEHCTBHE BXOIAIMX B €r0 COCTAB OPraHHYECKHX H IpHBHE-
CEHHBIX BOJOM HEOpPraHMyeckMX KOMIOHeHTOB. CTanus meramopduima Npoxojuaa
nocsne oOpa3oBaHHA HaJ OTHNOXKHBIWERCA OpradHYecKod MAcCOH JOCTATOYHO MOI-
HLIX OCAJOYHLIX CJIOEB HCOPraHHWYCCKHX BENIECTB, T. ¢ Ha OoJbIOfl rayfuHe H
IDH BBLICOKHX JaBJEHHAX H Temneparypax 0Oes Jocryna Bo3AyXa. B Taxux yce-
JIOBHAX OPTraHHYECKOE BEIIECTBO YMJIOTHAJOCE H 00e3BOXKHBAJOCh, H3 HErQ BhI-
NEJANCA METaH, YTO HOPHBOJHIO K yMeHBUWIEHHIO COZEepXaHuA KHCJIOpolda H BO-
A0poJla M POCTY COJAEpMMAHHMR Yriepoja.

Hekonaemoie yram genit Ha ryMmycoBsie, KOTOpHi€ 006pasoBafHCh M3 Bhic-
IIHX HA3EMHLIX pacTeHHH, H campomeneBble — H3 HH3WHX pACTeHHII, B 4aCTHOCTH
MHKDOBOJODOC/EH, H H3 NPOAYKTOB pacnajla MKHBOTHHIX opraZusMoB, Ha reppu-
Topuu CCCP npeo6nazaioT TyMycoBble YIJIH B B MEHBUIEH CTENEHY BCTPEYAIOTCA
YrIH CMEIIAaHHOro ryMyco-canpomnesnesoro tuna [647.

PasnuyHme THIOB yricH COCTOAT H3 OJAHHAKOBOro Hafopa MeTporpaduuyecKHx
CTPYKTYp, HA3LIBA€MbIX MALEpasaMH, COACDMALMXCA B PA3AHYHBIX COOTHOWIE-
HHsIX. Mauepavibl MOAPA3AeNAOT HA TPH OCHOBHHE TPYNLbI: BHTPHHHT, JefilTH-
HHT H (IOIHHHUT, KOTOPHI€ COCTOAT M3 pA3MHYMBIX MHKPOKOMIOHEHTOB, Pasauuue
KOMOOHCHTOB 00 COCTaBy H CTpOQHHEO OTpAXAETCH Ha XUMHYECKHX CBOHACTBaX
yrned M, KakK CJACACTBHEe, HA peAKUHOHHOH CNOCOOHOCTH MX B MOpOyeccax mnepe-
paboTkH. Coctap M CTDYKTYpd rpynm JnefNTHHHTA, BHTPHHHTA H (DIOSHHHTA IpH-
BeJeHnl B Taba. 3.2 [(E))S]. Coaepxkanue cephl H 430Ta B yIMAX OOBMHO MaJo,
H B OCHOBHOM OHH MpHCYTCTBYKT B BHIE TIe€TEpOATOMHBEIX COENHHEHHH, cepa
BCTpEYAeTCHd TaxkKe B MHPHTHON ¢opme.

B coctap Beex yraeill o6sf3aTebHO BXOJHT HeOpraHMYcCcKas, 30J000pasyio-
WAas YacTh, KOTOPAf TOHKO MJIH JHCKPETHO paclpelcieHa B OPraHHYecKod yacTH
yrasa, Ona oO0blHO [pPSACTAB/I€Ha TAKHMH MHHEDUIbHEIMH  BKIIOUEHHAMH, Kak
CHJIIKATH, KBapu, kapGoHate H Ap. B yrnAx HH3kHX cTajuil  meramoppHsama
3HauuTeNbHAA [0JA HEOpPraHHYeCKHX KOMIIGHEHTOB IPHCYTCTBYCT B BHAE KAaTHO-
HOB HATpHA, KaJjblHs, MAarHus, Xesesa, aJIOMHHHS, acCOUHHpPOBAHHHYX ¢ xapbo-
HOBBIMH KicnoTamH. Heopranwyeckas uyacTh yrJiel OTJIHUaeTCsl Takxe MHOroo6pa-
3HCM MHKPOSJEMEHTOB: H3 OOuapyxeHHLIX 84 5JeMEeHTOB TNEPHOAHYSCKOH CHCTE-
Mbl GOMbLIAA 4aCTL LPHCYTCTBYeT B KOJHYeCTBax, He mnpepmwalowux 0,01%

d{macc.} [65].
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HecmoTpsa Ha TO 4To Yrosab H3y4aeTes M IDOMBIIJICHAD HCIMOJbL3YETCA YiKe
B TeyeHHe HeCKOMBKHX CTOJAeTHH, A0 CHX [Op nNO CTPOEHHIO €TI0 ODraHHYCCKOH
4aCcTH y MCCnenopaTeneil pastwie MHeHHA. Hawuoabuiec pacnpocTpadeHHe moaywuu-
Jla TeOpHA, COrJIACHO KOTOPOH OpraHHYeckoe BEIeCTBO Y[Vl — 3TO  CJIOMHBIA
TPeXMEpHBH MOJHMED HeperyJAPHOro CTPOEHHA, KOJIbYATHE (BparMeHThbl KOTOPOTO
COCTTHHCHREI MEXIY COG0H «MOCTHKaMH» H3 anu¢paTHUYECKHMX LEeNnoucK, 3apHpHHX
TPYNI HJIH HX KOMOHHauui. MaKpoMoseRynH yrig cOCTOST W3 rpYII KOHJIeHCH-
POBAHHLIX ApOMaTHUECKHX KoJell, YHCJO KOTOpBIX BHYTPH TPYNNK HIMCHACTEA OT
OJHON 10 HECKOMBLKHX eIMHHU. ¥IJIH cpelRcH cTaiuH mcTamopdisMa BKAIOHAIOT
B CpelHEM TPEXKOAbYATHE CHCTeMnl [66].

B korume 1970-x romos A. A. Kpuuko Gewin 0606GUIEHHE  [PEICTABIEHHSA
O CTPOEHHH OpPraHHYeCKOTo BEIIECTBA YIVIA KAaK O CaMOA4CCOLUHHPOBAHHOM MY/h-
THMepe C TpexMmepHOfl mnpocTpaHCTBeHHo#t  crpykTypolh [67]. B cooTBeTCcTBHM
c 3TOR KoHyenuHefl opraHHYeckasg Macca YL  OpeAcTaBiager COO0OH  HAbop
MAKPOMOMEKYJT H OJIMCOMEPOB pAa3NHYHOrO COCTABA, COCAMHEHHHX Mexay cobofl
CBA3MH HEBaJCHTHOTO XapakTepa, Cpe/lH KOTOPLIX OCHOBHYK pOJbL  HIPAlOT
JIEKTPOHOJOHODHO-AKUEOTOPHLIE B3aHMOAEHCTBHA, BKJ/OUAH BOJOPOAHBIE CBA3H.
OTgeabHbie CTPYKTYDHEIe OJOKH MOryt o6JajaTb pa3HbiM HafOpPOM  Y4YacTKOB,
NPOABARIOUIHX 3IJEKTPOHOJOHOPHBIE H 3JMeKTPOHOAKUENTOpHEIe CBOHCTBA, (JTHOCH-
TENLHO HeNpOYHble BAJEHTHO-XUMHYECKHE CBA3M THIA cBA3ed B aHMpHDIX M wme-
THJIEHOBHIX «MOCTHKA4X» TAKMKC XapakKTepH®Bl ANA YrACH, HO OHH HAXOJATCH BHYT-
pe OObeAHHEHHBIX B MYJILTHMEp CTDYKTYPHHX €1HIHIIL.

Jlaa BLIfOpa TEXHOJIOTHUECKHX INPOlECCOB NOJAYUEHHA CHHTETH-
YeCKHX TONJIHB H3 YNVl B HX HHTeHCM(pHKALHH BAXKHBM SBJSETCH
aHaJ/H3 COCTaBa Chipbs. VI3BeCTHH ABa BHAa aHaania yris, Hanpas-
JIeHHHEe Ha onpejne/eHue €ro MNpHOJHXKEHHOrO H  3J€MEHTHOro
cocraBoB. CocraB 06bYHO HPHBOAMICH B pacuere Ha pabouyic HIH
CYXyI0o Maccy yrus, a TakXe MOXeT AaBaThCd HCXOAA H3 0e330/1b-
HOH W 6€3BojHOI Macchl, T. € Ha, TaK Ha3LIBAEGMYIC, OPraHHYECKYIO
maccy yrag (OMY) [66].

[Tpu npubanxkeHnoM aHaduse HHU3IIYIC TENJIOTy CrOpaHua yrid
OnpeneNAT 3IKCNepUMeHTaNbHO. [IpH u3BeCcTHOM 3J€MEHTHOM CO-
cTaBe ee paccunreiBarcT no ¢opmyne . M. Meupeneena:

Q7r=4,19[81CP — 246H? — 26(0? — SP) — 6WP],
rae Q«P — Huauag Temsota cropakus, MJIAx/xr; Cp, HP, O° SP— coiepxaine
aemeHTOB B pabouell macce TomnuBa, 9% (Mmacc.) (cuHTaeTes, 4TO BeECh KHCJO-
POA CBA3aH C BOJIODOIOM YIVisT).
Brcuyio TengaoTy cropauusi yriia BEIMHCJSIOT M0 Gopmy.ie:
QPo==QPy +25 (9HP> + WP},
rne WP — conepmanie Baaru B pabouefi macce tonausa, % (macc.).

Bo mHorux crpanax MHpa paspaboTraHel pas/iHyHblE KJIaccHGH-
kauuu yraeii. B Coberckom Coiocse Bce yriu noapasae/sict B 3aBH-
CHMOCTH OT CTaAHH HX MeraMmop¢uizMa Ha TpH BHaa (TaK HasniBae-
mas OaccefiHoBas knaccuprkauud): bypoie, KameHHble H aHTpalH-
Tol. Byphle Yrii OTHOCATCSt K caMoifl Hu3KOl craguH MeramopQus-
Ma, H M0 COCTaBY M CBOHCTBaM OHH 3aHHMAIOT NPOMEXKYTOYHOE
nonoxeHue Mexjay TophOM H KaMeHHHMH yriasMH. Dypole yrau
pasael]sior Ha TpPynnbsl H NOACPYNNH B 3aBHCHMOCTH OT cojepxa-
HHA BJarkn B pafoueil MacCe TOIJIHBA, TEMIOTHl CrOpaHHA M BHIXO-

la mepBHYHON cMmonbl [68]. .
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TaGauna 3.3. Xapaktepucruka topha H yraei

CocTaR opraHH4uecKkoli wacTs, TennoTa cro-
Conep.xanne % {macc.) panns (na
Tonanrso BrarH, % FOPIOYYIO
bece) | o | w | oen | oEEIL
Topd 85—90 55—60 5,5—6,0 34,56—39,0 20,9—23,8
Bypuit yroan 18-5d 67—78 5,0—-5,5 17,0280 25,9—31,0
Kamennuii yrods 4—15 80-91 45 50 45150 31,0-36,4
AHTpauur 3—5 96 2,0 2,0 33,9—35,1

KameHHHe YyIJiH RpEACTABJAIT cobOil cileayiculyic nociae 6y-
DPHIX yrJiefl CTaaHIc IipeBpailleHHs HCXOQHOTO PAacTHTENBHOro Mare-
prana. Onu orauyaiorcss 01 OypeIX yroefi GoJbluell TBepHAOCTHIC,
NOBBIUIEHHOR TENMIOTOH CTOpaHHA, MOHHXKEHHBIM BEIXOAOM JIeTYTHX
BemlectB (9—49Y% ) u HeBblcoko# pa6oueir BnaxHocThIO (4—15%),
a TakxXke NOHHXEHHBIM COAEpPXKAUHEM BOAOPOAA M KHCJOpOAa NpPH
NOBBILIEHHOM COAEpXKaHHH yraepoaa. [Io TeXHOJOrHYecKOMY RpH3-
HaKy KaMeHHBle YIVIH NMOJAPa3ne/sioT Ha CJeaylllHe MapKH: JJHH-
Honnamenuune (I}, rasoeele (I'), xupunie (K), Kokcoswie (K),
otouicHHple cmekatouinecst (OC), cnadocnekarommuecs (CC) m ToO-
mue (T). B mekoropeix 6accefinax BHAENSIOT TaKXe YIVIH ra3oBHe
xupuele (IJK), xokcossle xupHole (KJXK) u kokcoBme (K2). Yram
Ha23BaHHBIX MAapOK pasauualeTca mo BeIxoay Jaeryuux (V), comep-
XKaHuw 3046 (A) W ApYTHM NOKa3aTessiM.

Axrpaunrs — Haun6ogee  MeraMOp(pH3HpOBaHHBE YIVIH, H rpa-
HHIlA MeXJy HHMH W KaMeHHHMH YIVIAMH onpejefsercs BBIXOJOM
Jeryunx BenlecrB— meHee 8% (macc.) W TeRnJoTOR CroOpaHHS —
Buille 33,9 MJIxk/kr. BellencTBHe BhICOKOrO cOepKaHHA yr/jepozaa
OXKHKEHHe AaHTpaliTa THAPOreHH3alWeldl ero NPaKTHYEeCKH HEeBO3-
MOXHO, a rasudurauus 3aTpyjaHeHa, T. e. 3TOT BHA YIJS HENDHUTO-
I€H B KayecTBe Chiphil AJA NPOH3BOJCTBA MOTODHHIX TOINIHB.

CpaBuutenbHas XapaKTepHCTHKA pas3fJHUIHBX BHAOB TOpda H
yrael npuBeseHa B Taba. 3.3 [68].

B 1956 r. 6eisa co3mana Mexaynaponnast KiaccHpHKauusd, B
COOTBeTCTBAH C KOTOpo#l yrau mnoapasgenster Ha 11 KimaccoB B
3aBHCHMOCTH OT BHIX0[a JETYUHX Bel[eCTB Ha Troproouyic Mmaccy (a
npH HX KoguiectBe —>33% — mo Tem10TE CropaHus BJIaXHOTO
6e3zonbroro yras). Kaxablii Kiacc aeJHTCS Ha Cpynnmel NO MOKa-
3aTeNIc CNeKaeMmoCTH, a KaXjaasd rpynna-—Ha CceMb NOATpynm,
pHBJ'lPI‘-Ia}OIILHXCH KOKCYBMOCTI)K).

ITo xnaccupukauun CIOA ASTM, npumenseModt U B pane
APYTHX cTpPaH, YrJau B 3aBHCHMOCTH OT CTajHH MeraMop¢dH3Ma M
cocTaBa mOAPA3AENdIoT Ha Yerbipe Kjaacca: aHTPAMHTH, GHTYMHHO3-
Hee, cy66HTyMHHO3HBIe B JHTHHATH., OCHOBHBIMH KJaccH(pHKAIHOH-
HEIMH NapaMeTpaMu NpH 3TOM CJyKar COnepXKaHHe yraepoaa Ha
cyxoit 06e330/leHHBIl yroJb, BBIXOA JETYYHX BelleCTB H TemloTa
cropanusi yrJisi ¢ ecrecTBeHHOR miacroBofi Biaxkunocreic [68].
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HeficTByioiiHe cerogHsi KJaaccHpHKalHH PacCMaTPHBAIOT YroJb
B OCHOBHOM KaK 3HepreTHYeckoe TOIIHBO, NO3TOMY B HHX HeAOCTa-
TOYHO OTpaXKeHbl CBOHCTBa, BaKHble IJI NPOLECCOB XHMHKO-TeX-
HoJloTHYeCcKO¥ nepepaboTkH. B Hacrosmiee Bpems BO MHOrHX CTpa-
HaX BeAyTcH HCCAeAOBaHHS no pa3paboTKe MeTOJ0B OLHO3HAU-
HOH OLEHKM RPHUTOAHOCTH Jic60ro yraf a8 pas3/iHYHEIX HanpaBsJe-
HH{ €ro TEeXHOJOTHYEeCKOT0 HCHOJb30B2HHSA, B TOM 4YHc/Ie H AN
nepepaborku B MotopHele Tomausa., B Comerckom Coloze B moc-
JieHMe TOABl 3aBeplleHa paspaboTka TaKol enHHON KJaaccupUKa-
MK VIVieH Ha OCHOB€ HX IeHeTHYeCKHX H TeXHOJOrHyeckmx mnapa-
merpoB  (TOCT  25543—82). Ilo 3tol  KJaccH$URALHH
neTporpadHyeckHil coCraB yIJs BbIpaXxaercs cojepXauuem Qlo-
3MHH3HPOBaHHBIX MHKpoKoMmoHeHTOB (ZOK). Cragus meramop-
¢usMma onpeneifercsd no nokasareslic OTpaxKeuus Burpunura (R°),
4 CTeneHb BOCCTAHOBJEHHOCTH BBIpa)KaeTcd KOMRJEKCHEIM NOKasa-
TeqeM: AJA OypHX yIVell — oo BHXOAY CMOJH NOJYKOKCOBaHHS,
a AAsA KaMeHHBIX yIvied — 00 BHIXOAY JETYUHX BellecTs H clexae-
mocTH. KaKauift H3 K1accHpHKanuOHHBIX NapaMeTpOB OTpaxKdeT Te
HJIH HHBIE OCOOEHHOCTH BEIECTBEHHOIO COCT2Ba H MOJIeKyJSIpHOH
CTPYKTYPH yried.

Bce npouneccsl nmepepaloTKH yras B XHAKHe TONJIHBA, pa3paba-
THIBaeMble B HacToflllee BpeMsl, MOXKHO pa3jies]HTb HA TPH TPYMNIHL:

NHPOJH3 (HOJYKOKCOBaHHe) c ROJIyYeHHeM ZKHAKON YrJeBOJO-
pOAHO# (PPAKUHH M TBEPAOro KapOOHH3HPOBZHHOIO OCTATKA,

NpAMOe T'HPOreHH3alHOHHOe OXHXKEeHHe;

rasupHKanusa yrad ¢ nocaenywrcuied nepepaboTkoll cHHTE3-rasa
B XXHAKHe TONJIHBa.

IlepBrle nBe rpynnel NpouecCcOB OTHOCATCH K MeTOXAM pasjoxKe-
HHS, a TPeTbsl TPYyNNna — K CHHTE3y.

ITiporus yeas

[Tuposnns — pasnoxende OpraHHYecKOro BeuleCTBa YIVIA NyTeM
€r0 HarpeBaHHsd B OTCYTCTBHE BO3AyXa H JAPYTHX OKHCIHTelef,
CONMpOBOXKaeTcsl nepepacnpeneselneM BOAOPOAA MeXAy o6pasylo-
LIMMHCA JIeTYYHMH (ra3000pa3ubiMH H AKHAKHMH) RPOAYKTaMH H
YTJIEPOAHCTBIM TBEPABIM OCTATKOM. DTOT MeTOA ABJNsAeTcs HanboJee
CTaphIM H NPOCTHIM CHOCOGOM NOJyyeHHs XHAKHX RPOAYKTOB H
rasoB u3 yriefi. B macrosuiee BpeMs NHPOJH3OM IONyYaloT B HPO-
MLILIJIEUHbIX MaciITafax KOKC H pa3JH4Hble MPOH3BOAHLIE KaMeHHO-
YyTOJbHOH cMOJbl (B Hayane 1940-x rogoB cMoJbl NHpONH3a NpH-
MeHsiIMCh B I'epMaHMH JJIl ITOJIyYeHHS MOTODHBIX TOILIHB).

B 3aBHCHMOCTH OT KOHe4yHOH TeMIepaType Harpesa yris pas-
JHYal0T  HH3KOTEMHOeparypnoe HoJykokcoBanue (480—600°C),
cpepneremuepatypuoe KokcoBauue (600-—900°C) u BuicokoTeMme-
patypuulii nupousn3 (Beiwe 900°C). /g ppoMblIEHHBIX HpoOIec-
COB KOKCOBaHHA yruifl, B KOT&DHIX OOBIGHO HCMOJB3YeTCs MejJeH-
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HOe HarpesBanHe, LEJNeBBIM IIPOAYKTOM CJHYXKHT KOKC, & BHIXOA
XUAKHX APOAYKTOB He npeBuimaer 5—8% (macc.). IIpu mupoausze
yrJaeil, kKak NpaBH/O, MOJYY2IOT YeThipe OCHOBHAIX MPOAYKTA: KOKC
HJIH MOJYKOKC, CMOJY, COCTOSLUIYIO NpPEeHMYHIECTBEHHO H3 CJIOXKHBIX
KHAKHX YIJIEeBOAOPOAOB, rashl H moAcMOJbHYI Boay. Hx coorHo-
INEHHS ONPEASNASIOTCS YCJIOBHAMH BelLeHHS IIpolecca.

ITorennuanbHet BBIXOA XHAKHX NPOAYKTOB (CMOJBI) [pH ITH-
pOJNH3e Yrieil W roplouYHX CJaHIeB MoXeT GbTh OLUEHEH MeToioM
®uuiepa (Tax Ha3bBaeMblfl pETOPTHBIH METOA), KOTOPHIH MO3BOJIS-
€T COUOCTaBHTh AaliHble AJS PAa3JHUYHBIX BHAOB Cchipbs. BHXoa me-
TYYUHX BellleCTB H HX COCTaB 3aBHCAT OT psda (HakTopoB.

OcHoBaHHas Ha H3YYEHHH MNPOMBIJIEHHBX HNPONECCOB KOKCO-
Balus teopusi nupoaHsa @Pyxkca— KpeseneHa yreepxiaer, 4YTO
MeXaHH3M NHPOJH3a YIJist MOXHO ¢ AOCT2TOYHOH CTENEHbIO TOYHO-
CTH paccMarpuBaTh Kaxk LENOYKY HOC/Ae[OBaTe/bHRX peakuui
pacmajna HCXOAHOTO OPraHHYECKOTO BEIIEeCTBA YIJIs, YCKOPAIOIHXCS
mo Mepe ero HarpeBaHHda. C ygyeroM Takoro Mmexawuama B
KHHETHUECKOe ypaBHeHHE NHPOJH3a BMECTO BpPEMEHH  BBOAHTCH
TEMAEPATYPa H TEM CaMblM HCKJIIOYaercs BAHAHHE CKOPOCTH Harpe-
Ba YIJIsi Ha BBIXOA H COCTaB NpoaykTtoB mupotusa [69]. B coor-
BETCTBHH ¢ ITHMH HDEACTABJICHHSIMH pas3/iHYaloT TPH OCHOBHBIE
craauu mupoausa yraeil. Ha nmepBofi craauum B HHTEpBAJE TeMne-
paryp 100—300°C o6paszoBaHHe JeTyuuX NpPOAYKTOB HEBEJHKO,
H OHH HPEACTaBJAEHB NPEHMYIUECTBEHHO rasoM, COCTOSIIIHM H3
OKCHJAOB yriepona H BOAsiHoro napa. Ha Bropo#i, Tak Ha3niBaeMoOH
akTuBHOli, crajguu npu TeMmmepatypax 300—500°C  Brgenserca
Gonee 75% Bcex 06pa3yIOIIHXCS JETYUHX BEHIECTB. 1DeTbst CTajns
npH remneparype Buue o00°C compoBoxiaeTcs BTOPHYHOH rasu-
¢uKalueli, cBA3aHHO# ¢ NpeBpalleHHeM KapOOUH3UDOBaHHOIO
OCTaTKa H BHAENEHHEM JErKHX rasoo0pasHbiX NPOAYKTOB, MNpexie
BCEro BOA0pOJA.

Belxop npoAyKTOB NHPOJH3a B mepByIO OYEpPeAb Ollpefessercd
KauecTBOM HCXOAHOTO YrJis, Mpexje BCero COOTHOLIEHHEM B €ro
cocraBe Boaopoda M yraepoia. P, IlpoGcreiiiom u P. Xukcowm
6RO YCTAHOBJAEHO, YTO AJIST CYXOro OG€330JIEHHOrO YT/isi  BBIXOX
cmoabl (V) no merony Puitepa (B peropre Puiuepa) ¢ gocrarToy-
HOM CTENeHb0 TOUYHOCTH MOXHO PaccyHrarb IO cieaywouled ¢op-
myae [70]:

Ve=29,IH/C — 12,1.

THnuYHLIE BHIXO4 NPOAYKTOB, HafineHunfi no Meroly Duliepa,
ATs. yraeft pasMHdHBIX KJAAaccOB mpeacraBied B Taba. 3.4 [71].

CwMmoannl, ob6pasyiolinecss H3 KaMeHHBIX yriield mpu TeMmneparypax
Huxe 700°C, npeacraBasior co6oii OTHOCHTENBHO  MOABHNKHYIO
TEMHO-KOPHUHEBYI0 MacHsHHCTYIO MMAKOCTb, colepXkalyio ¢eHo-
JBI, IHPUAHHOBbIE OcHoBauus, mnapaduusl u onepuib. CMOH,
nosyyaeMble NpH  NHpoJM3e Oyphlx yrJel, MOTYyT COAepKaTb IO
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Ta6auna 3.4. TunHuHLIf BGIXOA MPOAYKTOB Mpu NHPoONH3e yraeh

e icntn

Cmoaa, /T ,
Yroas %]%fé%c.) ———— | Ta3 u¥r ?Eiia{“
JerKas BCETO
ButyMuHO3HRIT:
CO CPEAHMM COgepKa- 83 7 &6 61 4
HHEM JIETYUUX
C BBICOKHM CopepiXa- 76 10 139 61 6
HHeM JIeTyuMX A
To ke, B 70 9 135 63 11
Cy 6OHTYMHHO3HLI:
h9 7 93 83 23
B 58 3] 69 71 28
JIHrHUT 37 5 68 66 44

10% tBepAHXx mapadHHOB, 4TO 06YCJIOBJHBAET HX 34CTHIBaHHE yXKe
ipn remmeparypax 6—8°C. Tsaxkenne cMmoasl miponusa (Ipouecc
npun rtemneparype Bhie 700°C) —3ro OGurymonogobHHe BA3KHE
CMeCH, coaepXkaliHe OOJbIIYIO A0J/I0 MOJHKOHAEHCHDOBAHHBIX apo-
MaTHYeCKHX YTJEeBOAOPOAOB, OOBIYHO HecTaOHJIbHH H NpH TOBTOP-
HOM HarpeBaHHH ROJHMEPH3VIOTCA. JlerKag 4acTb CMOJBl  COCTOMT
IpeUMynlecTBeHHO M3 6€H30/12, TOJgyOoJda H KCcHaoJaos, B cocrame
CMOJ RHDPOJN32 OOBYHO NPHCYTCTBYIOT B 3HAYHTEJLHBIX KOJHUE-
CTBaX €e€po-, a30T- H KHCIOpDOAcOoAepIKamue coeauHeHHds. s
nOJMyUeHHst TOBAapHBIX MOTOPHBIX TOIVIMB H3 CMOJ NHPOJH3a Tpely-
eTcs NpPHMeHelHe CHeLHAaJbHbIX T'MJADOTeHH32IHOHHHX OPONECcCOB.

HccnenoBaHusa coBeTCKHX yueHblx [72] nokasaam, 4T0 Teopus
Oykca — KpeBenena npuOJHXKeHHO BepHa TOJBKO B YACTHOM
cliydae mpH MeAJeHHOM HarpeBe TtomanBa. Ha ocHoBamum 3Ttux
uccienoBaluii Obla MpeAJoXeHa TeOpHA MNapaJiej]bHOro mnepsBHY-
roro pearupoBanusg, Coraactio 3To#i TEOPHH HPH MrHOBEHHOM (34
JOJIH CEKYHIB!) HarpeBaHHH yrisl B 3aAaHHHX YCJOBHAX HCXOAHEIE
MHOTO2TOMHBEIE  MOJIEKYJIH pearupyoT OJHOBPEMEHHO TNO pARY
liapafiedbHO  OpPOTEKAOUIHX MEpPBHYHBIX pEAKUHH, B TOM YHCJIE
paHee HEH3BECTHHIX, IPH KOTOPHIX B HCXOAHOM TORJHBE € Da3HOH
CKOpPOCTBIO Pa3pPHIBAIOTCS PAa3jiHYHEIE NO 3HEPreTHYECKOoH NMPOYHOCTH
MeK aTOMHbIe CBS3H,

Iipn Harpemanun co ckopoctsmu 10°—107 rpaa/c nposABagOTCA
Hey3BecTHble paHee NEPBHYHBIE DEaKLHH, HMEWOLIHE BBICOKHE
>Heprun akruBauuu. OHH He NPOTEKalOT NPH MEAJeHHOM Harpe-
BaHuu yrasi, T8k KaKk B 3TOM cJydae NPOHCXOAUT B3aHMOjelcTBHE
10 cnabplM CBA3sSM MEXKAQY aroMaMH H HX TPYMMNaMH, H MpH mocae-
AyIolleM HarpeBaHHH HCXOAHEE MAaKPOMOJIEKYJH YrJs yXKe He
CyulecTBYIOT B pearupylouleil cmecH, IpeBpaljasicb B ADYrHe coe-
AMHENHs, KOTopble TPYAHO NOAAANTCA  pa3JioKeHHIO, Takum
ubpazom, Ha Rpouecc RHPOJIHBa MOMHMO TeMIEpaTyps H NPHPOAH
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Puc. 3.1. Cxema mnponecca BBICOKOCKO-
¥ pocTHOro TOHPOJM3A YN N0 METOAY

5 : SHHWH:
—LIJ. 1 — OVHKep CRIPOrO yras: 2 — MeabHHIa; § —
o IIHK/IOH CYXOH NObliM; 4 — [UKJAOH ropsy2il
8| umnM; 5 — nHKMOH ropsuero TENJIDHOCHTEN
7 © 6 — peropTa HarpeBa; 7 -— peakTOp THMpPOJH-
3a; § — TexHOJNOTHUeCKds TONKA;
I — coipoii yrons: I — tonodmme tasel;, i —

raskl Ha peiMococ; JV — eo3nyx; V —ra3zmn
s Tonky koTna; VI — nonykoke; VI —cmo-
irg i/ g A2 M Taz ITHPOJH3A

HCXOJHOrO CHIpbs GoJablloe BJAHAHHE OKAa3HBAeT CKOPOCTH ero Ha-
rpeBa.

Ha ochnoBe T€0pHM napajjeJpHOro NEPBHYHOTO pearHpoBaHHs
paspaboran npounecc DHMH mn3orepMHUECKOro BHCOKOCKOPOCTHO-
ro NMHPOJIM3a, TO3BOJAIONIHE 3HAYHTENBHO HOBBICHTH BBIXOA MKHI-
KHX RAPOAYKTOB H YJAYUIIMTh HX KayecTBeHIHi coctaB. llpunuunu-
aJbHas cxeMa Ipouecca npeacrasieHa Ha puc. 3.1 [72]; mo aro#
CXeMe B HacTosinlee BpeMs AHCTBYIOT HECKOJbKO ONBITHO-HPOMBIII-
JEHHBIX ycTaHoBOK. [lHpodu3 ToHKoU3MeJNbUEHHOro YrJs HpOBO-
JAHTCA NPH €ro HarpeBauHH BHauajde Tra3OBBHIM, 2 34TeM TBeDILIM
TenJolOCHTeJeM. BpixoisilniHe H3 peakropa ADOAYKTH  NHPOJH3a
MOABEpraloTcs 3akaJjike 33 cdeT OBICTPOro OXJaXKAeHHs H CTaOHJ/IA-
sanud. CMOJIy RUpOJH3a PAasroHsOT Ha (pakuHH, KOTOpPHE HOA-
BeprarcT THIApPOreHH3auHoHHoH nepepaloTke ¢ NeJbic HOJNYYEHHA
TOBAPHBIX MOTOPHBIX TonJHB. I'a3 nmupoaHza H MOJYKOKC HCHOJb-
3YIOT Ka8K 3HepreTHyeckoe TOMJIHBO,

B xone ucenepoBaHuit pas3fMyHBIX BHJOB yrJjel Ha ORBITHOH
yCTaHOBKe OBLIM MOJYyUeHH CTa0WJbHble BBIXOJB CMOJIBI Ha ypOBHe
25—26% (macc.) Ha HCXOmHOE CBIpBE, YTO B 3,5—4 pasa npeBhIlla-
eT BBIXoA Mo Merony Puluepa. Breixon 6eH3HHOBOH (paKUHH U3
CMOJIBI COCTABJIAN mpH 9ToM =~ 289, (Mmacc.) npotuB =2% (Mmacc.)
no merony Pumepa [73].

3a pybexXoMm B Hacrosilee BpeMs TakXe oTpabaThHBamTcA Ha
ONBITHBIX YCTAHOBK2X HPOICCHI, OCHOBAHHEE Ha MeToje BBICOKO-
CKOpPOCTHOro RNHpoJHu3a, Tak, B npouecce «Garretts yroapuas nolip
rogBepraerca nuponausy sa Bpems 0,10—0,12 ¢ npu rtemneparype
680°C B peakTope co cnyTHBIM ROTOKOM. B KadecTBe TEmJIOHOCH-
TeJIsi HCROJb3YICT MOJYKOKC, NOJydaeMBlidi B mpomecce. Brixon cmo-
Ael U3 OuryMunosubix yraefi CIIIA cocraeaser okodo 35% Ha
TOpIOUYIC Maccy.

MeTo BBICOKOCKOPOCTHOTO HHDOJH3a MO BHXOAY XHAKHX HpO-
JYKTOB H HX COCTaBY NPEBOCXOIHT OOBIUHBIE Ipouecchl KOKCOBa-
HUS M HOJYKOKCOBaHHA yrJsd, Bmecrec TeM A/ €ro oCylecTBIeHH
Tpebyercs XOpOLIO H3MeJbYeHHBIE yroJb H HCHOJAb30BaHHE DeakTo-
DOB C OXHKCHHBIM CJOEM HJH CO CHYTHBIM MOTOKOM, 2 TaKkKe
crenHaJbHasl cUcTeMa OHICTPOTO OXJaXKAeHHS NPOAYKTOB HHPOJIH-
3a. Bce 310 yeaoxHsier 060pyAOBaHHe W YAOPOXKAeT npollecc.
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K npocToHHCTBAM RpOLECCOB, OCHOBAHHBIX HA MHPOJH3E Yrif,
crcAyeT OTHECTH HH3KOe [AaBJeHHe, OTCYTCTBHE OMOJHHTEJIbHBIX
UCTOYHHKOB BOJAODOAa H XMUMHUECKHX DEareHTOB, CPaBHHTEJBHYIO
npocToTy 060pyAOBaHHS H Majyic kKamurajoeMkocTs. OgHaKo 3TH
NPOLECCH], BKJI0Yas H H30TEpMHIECKHI BBICOKOCKOPOCTHOH MHPOJH3,
A210T CPABHHTEJIBHO HHM3KHI BHIXOX XKHAKHX nmpoaykroB. B moxy-
yeHHBIX CMOJaX RHpOJH3a coiepxarca okodo 35% (macc.) deno-
JOB H 3HauHTeNbHBIE KOJUYECTBa ac(hajbTeHOB H OCMOJAICHIHXCS
pellecTs, T. e. Tpebyercs CrenualbHas OYUCTKa W TJAy6oKas THA-
[jOreHH3aiHOoHHasa nepepaboTka WX fAJ5 NOJyYeHHs TOBapHHX TON-
JHB. YUHTHIBass BBICOKHH BHIXOJ MOJYKOKC2, BO3MOXKHOCTB €ro
YTHJAH32IHN MOXeT OBTh KJIoueBBIM (haKTOpOM MpH OnpeneseHHH
MaciTaboB BHEAPEHHs: NIPOLECCOB NHPOJH32, KOTOpHEe BPAX JH
MOXKHO paccMaTrpHBaTh KaK LeJeBbIC [JJS APOH3BOACTBA MOTOPHEBIX
TONJIUB H3 yTVIS.

OpHHM H3 HampaBaeHHi DasBHTHs HpoIlecca NHPOJH3A ABJS-
eTcst 2u0ponupoAu3, APEICTABAAICIINA coOOl KOKCOBaHHe YIraf B
cpexe Bomopoaa. B sToM mpomecce Ha CTaaHH BbAENEHHS JIETYYHX
ECINCCTB MPOTEKAIOT PEAKUHH MeXAy oObpasyicliHMHca cBOGOLHEI-
MU pajiHKa/JaMd W BOJODPOAOM, YTO HO3BOJSET CABHHYThH DaBHOBe-
CHe MEeXAy OCHOBHHIMH, XapakTepHBIMH A5 NHDPOJH32, PeaKiusd-
MU — [OJIHMepH3anHueli ¥  KPeKHHIOM — B CTOPOHY  NOCJEAHETO.
KoanyecTBO  BHIZEJSIICUIHXCA JeTY4YHX BeHIeCTB B  NPHCYTCTBHH
BOAOPOAA CYILECTBeHHO BHILE, YeM B cpexe HHEPTHOro rasa.
B npouecce ruapomHposax3a npH Tempeparypax Bieiliie H500°C m
aapaesun  okono 14 MIla MoxXer OBITH INpeBPalI€HO B KHJAKHE
npoaAyKTH cBhille 70% yris, BAyBaeMoro B peakTop B NBLIEBHIHON
dopme, Ocranbuas YacTb YrJs HOpeBpaiiaeTcs B rasoobpasHble
YIJIEBOZOPOAR!, KOTOpPBE MOTYT CAYXKHTb HCTOUHHKOM NOJYyueHHS
POLOPOAA.

[IpuHuun  rujgponHposH3a Hcoosassyercs B mponecce «Coal-
con», HCNHITAaHHOM Ha AeMoHcTpauuoHHoH ycranoBke B CIIIA,
HcnonpsoBaine BOAOpPOAa NOA BBICOKHM HaBJEHHEM CYLIECTBEH-
[0 MOBHILIAET 3aTPaThl HA NPOIECC KO CPABHEHHIC ¢ OORYHBIM BHpO-
JTU30M,

Tudpoeenusayus yeasn

I'maporennsanuonnas nepepaborka yras — nauboJliee yHuBep-
CaJpHBIl METOX NPSAMOro oxuxeuusa. TeopernueckHe OCHOBH BO3-
NelicTBHS BOJAOpPOAA Ha OpPraHHYecKHe COeqHHEHHS MOJA RaBJICHHEM
ObliH paspaboraunnt B Hadage XX B. akazemukom B. H. HMnarse-
BbiM, [lepBBie LIMPOKHE HCCJA€A0BaHHS MO NMPHUMEHeHHIO THADOTEHH-
5alHOHHBIX NpoleccoB K nepepaloTKe yras GbJIM  NDOBEAEHH
hemellkHMH yueubiMH B 1910—1920-x rr. B  nmepuon 1920—
1940-x rr. B T'epManuu 6814 CO31aH PAA DPOMBIUIJICHHBIX TPEINPHS-
THH Ha 6ase 1ol texuosorud, B 1930—1950-¢ rr. omeiTHBIE H TpO-
MBILIJIEHHB € YCTaHOBKH IO MPYMOMY OKHIKCHHIO YISl METONOM T'HA-
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poreunsauuu OulaH coopykeHpl B CCCP, Aurnun, CUIA u HekorO-
pHIX APYIHX CTpaHax.

B pesyiabpTare ruaporeHHsanuoOHHOH nepepalOTKH NPOHACXOAHT
pacTeopeHHe OpralH4yecKoH Maccel yIJasl H HachluleHue ee BOAOpO-
JIOM B CTeIIeHH, 3aBHCsllel OT Ha3zHaueHus neseBulX TpoAyKToB. [1po-
H3BOJACTBO TOBApPHBEIX MOTODHHEIX TONAHB oOecneyHBaercs 3a cueT
mepepaboTKH nNOnyYaeMblX Ha nepBoH  (Kuakodasnof) crajHH
KHAKMX NPOAYKTOB MeTonaMmu napodasHoll rujporenu3anmH.

Ilpu xuakopasHOH TUADOTEHH3aLHH YyrJed B TeMhepaTypHOM
urepraje 300—500°C npoucxoaur paspylleHHe CHOXKHOH MaTpH-
LK yras, CONpPOBOXJAlolleecs pa3peiBOM XHMHYECKHX CBf3eifi H
o6pasoBaHMeM aKTHBHHX cBoGOgHBIX paaukanoB. IlocnenHnme,
CTabHIH3HPYACh BOAOPOAOM, 00pa3yicT MOJEKYJH MeHbUIEro pas-
Mepa, yeM McXoiHble MakpoMosekyael. PekomMOuHamus cBoOOJHBIX
panukanoB NpUBOAMT Tak¥kKe K o6pazoBaHUIC BHICOKOMOJEKYJAPHBIX
coegunennit [74]. Bomopoa, Heo6xoauMblit ANA  cralHAH3anuH
paaukanoB, YacTHYHO ofecneynBaercss 3a cueT NpHMEHeHHA pacT-
BOpHTENell — JAOHOPOB BOAOPOAA. IDTO— COCAMHCHHA, KOTOpHE,
B3auMojgeHcTByS ¢ yIJeM, NpH BHCOKHMX TeMOeparypax aerdjipHpy-
I0TCH, BBIAEJAICHIMUCA NMPH 3TOM aTOMAapHblil BOIOPOA NMpHCOeRHHA-
CTCA K NPOAYKTaM AEeCTPYKUHH yrid. PacTtBopurenb-I10HOP BOXOPO-
Aa gBaserca Takxke nacroobpasoBareseMm. Urobw HaxoiuTbcd B
YCJIOBUSIX THApPOTeHH3alMOHHOro mponecca B XKHAKOX ¢ase, oH f0J-
AeH uMerh TeMmeparypy KumeHusd Bullle 260°C. Xopolwumu BOjO-
pPOAHO-MOHOPHBIMKE  cBoilcTBaMM  00majalcT  KOHAeHCHpOBaHHHIE
2poMaTHyecKHe cOeIMHEHHA, mpeXae BCEro TeTpajuH. boJee BHCO-
KOKHOSILIIHE CcOEAHHeHHA 3TOH rpynnu (HadTajgul u Kpe3osa) MeHee
aKTHBHBI, HO HPH MX CMeIIeHHH C TeTpanuHOM BO3HHKaeT 3¢deKT
CHHepPru3sMa: cCMechb PaBHBIX YacTell TeTpajHHa M Kpesona obmajaer
foJiee BLICOKO# MOHOPHOH cHOCOOHOCTBIC, YeM KaXAHH B OTHE/b-
woctu [70].

Ha npaktuke HauboJbllee pacnpocrpaHeHHe B KayecTse
pacTBOpUTEJEH-10HOPOB BOAOPOAA MNOJYYHJIHM He HHAUBHAYaJbHBIE
BELIEeCTBa, 4 AHCTHJNATHHE (pakimHU NPOAYKTOB OKHKEHHS yrid
¢ BHICOKHM COJ€pXAaHHEM KOHJEHCHPOBAHHBIX 4pOMAaTHYECKHX coe-
iHHeHui, BpeansMu npuMecAMM B PaCTBODHTENAX  ABJAITCH
noJspHLie coeiMHeHHd, HanpuMmep (eHOJB, a TakxKe acgajbTeHsl,
comepxaHue KOTOPbIX He OJXKHO npeBnmars 10—15%. Hdaa nox-
Jep:xKaHuA JOHOPHBIX CBOICTB IMPKYJHPYICIIHA DAaCcTBOPHUTE/b
noasepraercs ruAprpoBanuic. C HOMOIILIC pacTBOPHTENS OGHYHO
yAaeTcs <«nepenarbs yriawe He Gogee 1,6% (macc.) sogopona. Ilo-
BhlllleHne TJAYOHHE NpeBpamnieHus OpraHuYecKod Macchl yIsg m0-
CTHTaeTcs BBeleHHEM ra3oo0pa3Horo MOJEKYJNSAPHOro  BOAOpOL2
lleocpeACTBEHHO B PEAKTOD.

Ha ocHoBe MHOTOuUMCJeHHBIX MCCJEAOBAHUH yCcTaHOBJEHO, YTO
AN THApOreHHsamHoHHol nepepaCoTKH B XKHAKHE HPOAYKTH
npeanodYTHTENbHE KaMeHHbe YIVIH HEBHICOKHMX CTajuii MeTaMopdus-
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Tadauna 3.5. Xapaktrepuctika Gyppix yraed KaHcko-AvHHCKOrO H KaMeHHbIX
yraeit KysHeukoro Gacceiinos

Cocrap, % (macc.)
o 50
Mectopomaenue, pafion wa A | ydat od | odaf | ypdaf R™. %
Kancko-Auunckull Gaccedn

MecTopoXK dleHnne
bapauagarckoe 36 7 46 0,3 72 4,6 0,35
Hratcroe 40 11 46 0.7 70 4.7 0,35
LGepesonekoe 32 7 48 0.3 ZI 5,1 0,34
itpuwa-Bopoaunexoe 32 9 47 0,2 73 5,0 0,36
Hazaporckoe 37 13 47 0,6 0 4,7 0,41
Abaucxoe 33 9 47 0,4 71 5,1 0,36
NPHOIHHCKOe 34 8 17 0,3 71 4 8 0,35

Kysneyxuil 6accedn

Paftoam
JleHuHCKU 9 7 40 0.5 80 5,6 0,63
Epyuaroneruit 8 7 32 0.5 84 5.7 0,73
TepcuHekuii 7 8 35 0,5 84 5,4 0,82
TLioTnnxkopexnit 7 8 39 0,6 82 5,6 0,65

Ma H Oypble YIVIH C HOKasaTejJeM OTpAaXareabHOfl CHOCOGHOCTH
BuTpHHHTa R°=0,35—0,95 ¥ conepXauueM HHepPTHHIX nmeTporpadu-
JeCKMX MHKDOKOMIOHeHTOB He Bbille 15% (macc). Srtu  yrau
JOJIKHEL coaepxarp 60—869% (macc.) yraepoma, 6onee 5% (Mmace.)
Bomopoaa W He Menee 309, (macc.) Jeryuux BeniecTB B pacueTe
ta oprauudeckyre Maccy. Coaep:KaHHe 30Jb1 B HHX He LOJXKHO
npeBblliath 109 (Macc.), Tak KaK BHICOKas 30JbHOCTbH OTpHILA-
TeqibHO  CKasbiBaeTcsl Ha MarepuanbHOM OasaHce mpolecca W 3a-
TPyAHSeT 3KCRAyaTaluuo obopynosauus [75]. B Hawed ctpane atuM
TpeGoBaHuAM B Haubonbliedl creneHH oTBeuawT O6yphle yrau Kan-
CkO-AUHHCKOTO ¥ KaMeHHhle yraH KysHenkoro 6accefinoB (tabir.
3.5) [76].

ITpurogHocTs yrieit aJ1s npOH3BOACTBA XKHAKHX TOMIHMB THAPO-
repusanyeil Moxer OHTb OleHeHa MO AaHHHM 3JeMEHTHOro cocTa-
Ba. Y. b. PamonoproM Onijio ycraHoBJieHO, YTO BHIXOA KHAKHX
NPOAYKTOB THApPOreHH3anHH B pacueTe Ha OPraHHYecKylo wmaccy
YIJisi YMEHBIIAETCs C POCTOM MaccOBOTO OTHOIUEHHS B €ro cOCTane
yriepoia K BOLOPOJAY ¥ NOCTHTaeT MHHHManbHOro 3nayeHus (72%)
mpu C: H=16 [77]. Crarucruueckuii aHaju3 cocraBa H cnoco6-
HOCTY K OXMXEHHIC aMePHKaHCKHX yriaeH nO3BOJIM/I YCTAHOBHTHL C
Koppeasuueir 0,86 cineayrouyic AuHelHyIC  32BHCHMOCTh BBIXOZA
XKUAKUX NPoAYKTOB [Qu, % (Macc.)] ot comepxarnus [% (macc.)]
P HCXOOHOM [JeMHHepaJH30BaHHOM yIJieé BOAOPOAA H OpTaHHYeCKOH
ceprl [78]:

Quc=11,780H,+1,572S — 47,564



Jlunefinas 3aBHCHMOCTb HECKOJBKO HHOTO BHAA C KOp peJ/IfnHa-
efi 0,85 Obila nmomyueHa NP HCCAe0BaHHH aBCTPanuACKHX  yI-
Jeh [78]:

Qx—=H/C+0,80/C.

DBypnie yriu Jerko nopBepraieTes OXKHMKEHMIO, HO B HHX, Kak
npaBsH/Io, cOAEPXKHUTCA MHOro Kueaopoaa (no 30% wa OMY), Ha
YAajeHue KOroporo rpebyercs 3HauHTeJbHBIH pacXxojg BOAOPOja.
B 10 Xe BpeMs cogepXalHe B HUX a30Ta, ANA YAATEHHS KOTOPOro
Takxe tpebyeTcs BOJOpOJ, HHXKe, yeM B KaMEHHHIX YIVISX.

BaxuviMu (uinueckHMH XapaKTepUCTHKAMH  sBJAIOTCS MOpH-
CTOCTb M CMaYHBaeMOCTb pacTBopureneM. Ha creneln oXHXKae-
MOCTH YyIVI€H CYUIECTBEHHO BJHAICT COJAEPNKALIHECS B HHX MHHe-
[panbHble NPHMECH W MHKpoajleMeHTH., OkaseiBasi (H3UYecKoe ¢
KdaTaJHTHIeCKOe BO3JeHiCTBRHE B mponeccax OXHXKEHHs, OHH Hapy-
30T APSIMYID 3aBHCHUMOCTh MEXJY BBIXOJOM XHIKHX NPOAYKTOB
M COCTaBOM OpraHuyeckoll yactu yras [65].

OcHOBHHIMH RapaMeTpaMH, BJHSICIIHMH Ha CTENEHH OMKHMKEHHS
yrisi H CBOACTBa MOJNyyaeMHBIX HpPH KHAKOQA3HOA THApOreHH3anHu
MPOAYKTOB, SIBJISICTCS TEMNeparypa H AaBjJeHHe, HOpH KOTODHX
npoBojauTcst npopecc. OnTUMaNbHEIA TeMOEpaTypHRI peKHM XHj-
ko asznofi rugporeunsauun HaxoaHtcs B npepedax 380—430°C wu
AJIs KaxJ0oro KOHKDETHOro yTrJst JIeXKHT B CBOEM y3KOM HHTEpBa-
ae. Ilpn rtemneparypax seire 460 °C npoHCXOAHT pe3Koe yBeJHue-
HHe rasoobpasoBaHMs M (OpMHpOBaHHE LHKJIHUECKHX CTPYKTYp.
C yBejuueHHeM naBjJeHHS ApoOLecca PpacreT CKOPOCTh OKHKENHS
yraeit [79].

HMaBectHH jaBa cnocoba ocyulecTB/JeHHS KHAKOPA3HOH TI'HAPO-
reHH3anuoHHOH nepepabGoTkH yrJeH ¢ 1eJbio ROJYYEHHS CHHTETH-
UECKHX MOTODHHIX TOIJIHB — TEPMHYECKOE pacTBOpEHHe H KaTalH-
THYeCKas MHADOTEeHH3 AU,

Tepmyueckoe pacTBOpeHHe NpejcTaB/seT cobo# Msarkyw ¢opMy
XMMHUYECKOTO npeobpasoBaHusl yris, IIpH B3auMoaefCTBHH C pact-
BOpDHTEJEM-A0HOpOM BOJOPOAa YacTb OPraHHUYeCcKOro BeElIECTBa
yIVlsi NEepeXOJHT B pPacTBOp H TNOcJe OTAEJEHHS TBEpPAOro OCTaTKa
00BIYHO mnpeacTaBisieT co0of BHICOKOKUNSILIHA SKCTPAKT yrJis, oc-
BOGOKACHHHA OT MHHEpaJbULIX BEMIECTB, CEPO-, KHCJAOPOA- H A30T-
cojepXkamHux coeaHHEHHN W JPYTHX HexXelJareldbHbX npumeceil. lag
NOBLILIEHHsS! CTeNeHH KOHBEPCHH YIVIi B pacTBOP MOXKET NOAaBaThCs
raszoobpasunii Bogopoa. B 3aBHCHMOCTH OT THR2 HCXOAHOTO YIVig,
pactBopHTENsT H YCJOBHH Hpolecca METOJOM TEPMHUYECKOro pacrt-
BOpPeHHs MOryT OBbIThH NOJYUEHB BPOAYKTH pasJHYHOro HazHaye-
HHsI.

BrepBrle TEXHOJOTHS TEPMHUECKOro pacTBOpeHHS yris Onuia
rpeanoxena A. ITorrom u X. Bpowe B 1920-x romax. K Hauamy
1940-x rogos B I'epmauun Ha 6a3e 3TOH TEXHOJOTHH AeHCTBOBaJa
ycraHOBKa NPOH3BOJUTENBHOCTBIC 26,6 THC. T B TOJ 2KCTPakKra.
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Ha 3To# ycTaHOBKE macTa, COCTOAINAS d3 OAHOH 4acTH HU3IMCIRhUCHHOrO Ka-
MCHHOrO YrJaf M ABYX UAacTCli pacrBopHTeNf, Harpesanach B TpybuaToll mewd
10 430°C nopm pasaenHeM 10—15 MITa. JKugkune IOpoayxkThl  OTA2JRJHEL  OT
IICPaCTBOPHBILEroC Yraa H ero MUHepaJbHOH YacTd (QHABTPOBAHHEM [IpPH TEM-
neparype 150°C u gaexaesun 08 Mlla. B kauecTBe pacTBopuTe.Is NpUMEHSI
(Mech TCTPAJHHA, KPE30.Ja U CDEAHEero Macaa JKHAKODA3HOH THAPOTEHH3aUHH
ncxa Kﬁ'\’lEHHOY[’OWbHOH CTMOJIDI. BbIXO,‘l SE\'CT])E}}\'TE\ < TemnepaTypoffi pBBMF{T‘ICHHﬂ
220 °C wu coaepmxarnem 0,15—020% (Macc.) 304w cocTaBasa  okodo 75%
(MacC.) OT OPraHHYecKOro BelllecTBa yrif. IJIKCTPAKT HCNOAL30BAAH B OCHOBHOM
KOK CBIpbC [Jst 1I0JYYeHHH BHCOKOKaYeCTBCHHOrO 3JeKTpOAHOro Kokca [77].

Haunuas ¢ 1960-x rogoB, B psae crpad Oslniu paspaboraHsl H
peasH30BaHB HA ONHTHRIX W JAE€MOHCTpPAUHOHHBIX YCTaHOBKAX
npoueccH HOBOTO MOKOJIEHHS, OCHOBAaHHBIE Ha TEPMHYECKOM pacT-
BopeHun yras. Ilo neneBoMy HasHaueHHIC HX MOXHO pa3JejHTb HA
ABa tuna: 1) mponeccH, B KOTOPHX ROAY4YaicTcA JHIIb NepBUUHLIE
TBEPABIC HJH XHAKHe B OOLIUHBIX YCJOBHSIX RPOAYKTH, HpeAHas-
HAYeHHBble, KaK NPaBHIO, AJds CKHTF2HHS B TOMKAaX 3JIEKTPOCTaHI Ui,
M 2) npouecchl, npeaycMarpusamonlue nepepaboTKy NepBHUHBIX
MPOAYKTOB B 0o0Jiee KBanH(HIUHPOBAHHHE (B RNEPBYIC OUepelnb,
B MOTOpDHBIE) TOMJIHBA C NOMOLIBIC BTOPHYHBIX RPOIECCOB TEpPMO-
nepepaboTKH, TUAPOTEeHH3ANHN H OGMArop aXKuBaHHA,

Pazpaboranunfi B CIIA nponecc 3KCcTpaKUHOHHOA  OWYHCTKH
yrass SRC («Solvent Refined Coal») B 6a3oBoM BapuanTe
SRC-1 npoBoaurca nmpH TeMmeparype B peakrope 425—470°C,
rasnennn 7—10 MIla n BpeMeHH npeObiBaHHs B 30He DEaKuHH
~ 30 muu. I'maBHBIM NPOAYKTOM Dpollecca SABJAETCA OYHIIEHHHIA
OT cepbl YroJbHBIH 3KCTDakKT, 3aTBepieBalciluf NpH TeMpepartype
150—200 °C.

B moandunuupoBanHoMm BapuaHrte mpounecca SRC-II, cxema
KOTOPOTrO NpHBEieHa Ha pHc. 3.2, 32 CUYeT TNOBBILIEGHHSA NaBJeHHS
a0 14 MIla u yBeruueHHs BpeMeHH NpeOHBaHHA YroJBHOH NAacThHl
B peakUUOHIO} 30He B KauecTBe TJaBHOTO [eJeBOro TMPOAYKTA
NONY4yaloT XKHAKOE TOMJHBO IIHPOKOrOo (pakmHOHHOTO COCTaBa
(79]. Ucxonublil yrois nocle uW3MeJbUeHHS H CYLIKH CMENIMBaeTCA
¢ ropsueft yroJpHoft cycneusuedd. IloayueHHyio nacry BMecre ¢
BOJOPOAOM NPORYCKAICT Yepe3 HarpeBarelNb C OrHeBEIM OOOrpeBOM
M 3areM HanpaBasicT B peaxkrtop. TpeGyemne rTemnepaTypa H
RnapuuajbHOE JAaBJeHHe BOJOPOJAa NOJAJEpKHBAICTCS nojayell B
HECKOJBKO TOYEK peakropa XoaogHoro Bopopoja. [lpoaykrH
peakiuy BHavajJe pasAeNsIOICs B rasoceémaparopax. BHaedeHHH
M3 KHIKHX NPOAYKTOB ras, coaep¥Xaunii npenmyiuecrsedno (I cry-
leHb)  BOAOPOA H rasoobpasHele YIJIeBOAODPOAB C HPHMECHIO
CepOBOAOPO/MA M AHOKCHAA Yrjiepoja, noche oxaaxjetins go 38°C
HanpaBJ/sieTCs B CHCTEMY OYHCTKH OT KHCJABIX rasoB. Ha kpuoren-
HOH ycTaHOBKe BbIAEISIOTCS Ta30o0pastbie yriaeBogopoan Cz;—Cy
W ouHmeHHbI Bonopox (on Boaspainaercsa B mpouecc). Ocrapmas-
Csi MeraHoBas ()paKuus NOCAE METAHHPOBAHHA CONEpHAlIerocs B
HEH okcuaa yrJjepoja nofaeTcs B TONJHBHYIC ceTh, JKHakue mpo-
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Puc, 3.2, Cxema mpomecca TepMmMHueckoro pactBopeHus yraa SRC-IL;

I — cMecHTEeNs AN TIRHIOTOBAGHHS MAacThl, 2 — Medb A Harpepa [AacThl, 3 — peakTop; 4 —
670K raaocemapaTopoR; § — aGcopBep KHCJABIX TasoOR; 6 — KPHOrEHHO: Da3uesneHHe rasa; 7 —
60K OYHCTKH TONJHBHOIO rasa; &8 — pasiefende razooGpazgrulx YriesoLopoAos: J — 6JoK
OYHCTKH CHHTE3-Td3a H BbILeJedHHS Boaopoaa: [0 — Gaox MHOAYYeHHNH cepel; [/ — peakrop ra-
3HHRANHM ocTaTKa; [2 — arMocdepran Kojowua; I3 — BaKYYM#aa KOJOHHE;
{ — pcymenmoiil n0pomMKoo6pasmfl  yroan, [ — pogopoxn; [I7-— yrojsbuag cyclenszHs; JV —
TEXHOJAOTHYEeCKoe TONMJAHBO, V — cepd; VI — KHecaopox: VII— soasuol nap; VJ/II — HuepTHHEH
ocTatoK, JX —ocraToK MHHepanwHoW dacTH yrad; X — kKHAKHR OPOAYKT nocae celapanpd
raszos; Af — tonaneapelfi ras; Xjif-—-sram; XIJ/] =-mponan; XJV ~ OyTanw; XV — 6er3HHORaR
§pakuHA Ha OUHCTKY H DHQopmHur; XVJ — cpeaudii pHCTHANAT HAa obaarppaxupanue; XVIii—
TAXKEABE ANCTUAAHT

AYKTH M3 rasocenapartopoOB NOCTyNaioT B arMochepHyio KOJIOHHY,
rae pasjensicress Ha GeHsuuoBsyic ¢paknuic (28—193°C), cpennuft
aucruaaar (193—216°C) u  raxensft gucrwanar (216—482°C),
O6pasywuiasca Ha [ cryneHu pasjieledus B rasocenaparopax
yroJibHas cyCHeH3ds pasfensercs Ha JBa IOTOKa: ONHH Mojaercs
Ha CMELIE€HHE ¢ HCXOMHBIM yIJeM, ApPYrof —B BaKyyMHYIO KOJIOH-
ny. C Bepxa BaKyyMHO# KOJOHHH 1acTb KHAKOTO MJHCTHJIATA,
COAEpHKAIerocsi B CyCNEH3HH, OTBOAHTCS B arMocdepHYIO KOJOH-
HYy, & OCTaTtOK ¢ HH3a njaer Ha NOAYYCHHE CHHTe3-ral3a, HCIOJb-
3YeMOro JJS NMPOH3BOJCTBa BOAOPOJ2 HJM B KauecTBe TOIUIHBA.

B pacuere Ha cyxoit o06e330MeHHBIE OUTYMHHO3HBIH  YroJb
BrIx0j npoAykToB B mpouecce SRC-II npm pacxome Boaopona
4,49 (macc.) cocrasaser [% (macc.)] [79]:

Mertan 5,8 OpraHuyeckHe BeilecTBa, Hepac- 4,6
Iray 4.4 TBOPHMbLIE B IHPHHHE

Tazm C3—"C4 6,3 3ona 12,0
Bensnnonaa Pppaxuug 10,2 Baoaa 6,2
Cpepunii guctaamsaT 17,9 Ocrarounan ccpa H cepoBoaopon 3,6
Tawenwii JHCTRANAT 7,9 OxcHanl yraepoaa 1,0
Ocratok >482°C 24,0 AMMHAK 0,4
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ITpouecc repmuueckoro pacrBopenus yrasi EDS («Exxon Domor
Solvent») npennasuwauen aJisi NPOM3BOJACTBA CHHTETHYECKOH HedTH
c nocnenyrcuefi nepepaborkofi ee B mortopuble TomsuBa [80]. Ilo
STOH TEXHOJOTHH YrOJb NOCJ€ H3MeJNbYCHHs H CYNIKH CMeElIHBa-
€Tca C TOpPAYHM pAacTBOPHTENEM-IO0HOpPOM Bojpopoaa. B kauecrBe
nocJefHero ucnoJb3yior ¢pakuuic 200—430°C Xupxoro npoayx-
Ta mpouecca, NpeiBapuTesbHO THAPHPYEMylo B anmapare co cra-
irHoHapHomM caoeM Co—Mo-kaTaauszaropa. CMech nojgaercs B
NPOTOYHEI pEaKTOp C BOCXOASILIHM NOTOKOM BMecCT€ C rasoobpas-
HBIM BOJODOAOM, rAe npu reMueparype 430—480°C u namiaeunu
14—17 MIla mnpoucxoaur TtepMpyeckoe pacrBopeHHe yrad. [lo-
JyueHHBI€ NPOAYKTH pasgeasiiorcd (B rasocenaparope H BaKyyM-
HOH pekTuHkauuel) Ha rassl U (QpakuMu, BHIKHNAKOHHE B npele-
Jax po 940°C u ocrarok >540°C, B KOTOpOM cOfepKaTca TakXKe
HENPOpPEarupoBaBlIHiA yroJb H 30Ja. Beixom NpoAyKTOB, creneHb
KOHBEPCHH M Jpyrue INOKasareJH npolecca 3aBHCAT OT THNA
nepepabareiBaéMoro yriaf. Ha BLHIXOA H cOCTaB ¥XHAKHX INPOAYK-
TOB BJHSIET TakXe peHHpKyJaduus ocrarka. HanpHmep, npu pas-
JIMYHOM TexHoJloTHyeckoM o¢OopMJeHHH mpomnecca (6e3 peuHpky-
Jasuug ocratka— 1 H ¢ peuupkynsuMein ocratka —II)  awixon
¢pakumi cocrasaser:[% (mace.)] [81]:

—
bt
—

Ci—Cy — 20,8
Cy—C, 5,3 9,0
Bensun 35,1 45,6
Cpeanne THCTHIIATEI 35,0 24,3
Taxenoe KOTeabHOE TOIJHBO 24.6 —

B 3aBHCHMOCTH OT THN2 CBHIPbS BHIXOA JKHAKHX HpPOJIYKTOB
Ha CyXOH W 06e330JeHHHH yroJes NPH INOJHOH peUHpKYJIALHH
ocrarka Moxer MeHATbcs or 42 mo 51Y% (Macc.), a BBIXOJ ra3oB
Ci—Cs;—or 11 mo 21% (macc.). Bce noayuaemue ¢ppakuyun He-
06X04HMO NOABEPTHYTh THAPOOYMCTKE  fJA  YOAJeHHA cephl H
azora. Coaep:xaune rerepocoeiHHEHHH yReJHYHBAaeTcs ¢ BO3pacra-
HHeM TeMIeparyph KHneHus ¢ppakuui,

[Tpessaracrca ABa BapualTa TEXIOJOrHYECKOH CXEMEl Ipouec-
ca EDS, pasauuyarcuinecs cnoco6aMH RPOH3BOACTBZ  BOJAOPOAA
H TomJamBHOro rasa [82]. B nepBoM BapuaHTe BOAODPOA NOJYY2IOT
napoBOH KOHBEpCHe{i JErkKnx Tras3oB, BXOAAIIHX B COCTaB NPOAYK-
TOB Tpouecca, a TOIJIMBHbIE ras-—npu mnepepaborTke ocraTKa
BAKYYMHOIl TeperoHkH JXHAKONO NPOJAYKT2 Npolecca Ha ycTaHOBKE
KOKCOBaHHA ¢ rasubukanneit kokca («PJEKCHKOKHHI»), Ha KOTO-
poii OAHOBpeMeHHO BrpabaTHBaioT N006aBOYHOE KOJHYECTBO Jier-
KAX XHAKUX npoaykroB. Tepmpueckuii k. I. J. Takoro mpoiecca
cocTaBasieT 0k0J0 56% .

Bropoit BapmaHT ofecneymnBaetr MaKCHMaJbHYI0 THOKOCTH B
accopruMenTe npolykroB. OKkoJO INOJOBHHBE BaKYyMHOro ocrar-
ka nepepabarnBaeTcs Ha yCTaHOBKE «PDJICKCHKOKHHI® € MOJyIeHH-
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€M XHIKHX NPOAYKTOB W TOMJHBHOrO ra3a, a M3 OCTABIIErocs ero
KOJHIECTBA BHp26aTelBalOT BOAOPOA. TakuM olpas3oM, Jerkme
YIJIEBOAOPOAHBIE rasbl, nmojydaemble NpH TepMHUECKOM pacTBoOpe-
HHH, SABJAKOTCA TOBApHBIM NPOAYKTOM. TepMHuecKuit K. I. A. 3TOTO
BapHanra gocruraer 639%.

Ha 6aze rtexuosornn EDS m CIIIA e 1980 r. BeeleHa B Jefi-
CTBHE AEMOHCTDPAIHOHHAs ycTaHOBKa MounocTeio 250 T yrast B cyT-
KH, KallHTaJbHBI€ BJOKEHHS B COODYXKeHHE KOTODOH COCTaBHJIH
370 mau. poan. PaspaGorad RpoeKT NPOMBILLJIEHHOro NpeAnpHs-
THSl MOIMHOCTBIC 23 THIC. T YIJISl B CYTKH, CTOUMOCTH KOTOPOIO Ofie-
nuBaercss B 1,4 mapa. goan. (B meHax 1982 r.).

K pocronncTBam mpoueccoB TepMHUECKOTO pPAaCTBOPEHHA Cleny-
eT oTHectn 0oJee Hu3KYyD, 4eM npH nHpoause yried, pabouyio
TEMNIEPATYPyY H BO3MOXHOCTH  BADbHPOBAHHA B OTHOCHTEIBHO
IIHPOKHX Npejellax KadecTBd ROJyYaeMoro KHAKOTO NPOAYKTA 3a
CYeT H3MeHeHHs napaMmerTpoB npouecca, Bmecte ¢ TeM mpH TepMH-
YeCKOM pacrBopeHHn riayfokoe npeBpalleHHe Yrasg AOCTHraercs
NpH BHICOKOM AaBJIEHHH Mpolecca H B COCTaBe NOJIy4YaeMbIX NPOLYyK-
TOB Npeo6JafalT BeICOKOMOJIEKyAApHble coefHdedus. Ilpucyrcraue
moclAe HHX BHI3BAHO TeM, YTO YK€ NpH HEBBICOKHX TeMRepaTypax
Ha4HHAKT NpOoTEKaTb npomecchl pekombuHauun  oOpasywuxcs
cBOBOAHBIX paAHKaloB, CONMpOBOXKAaKCIIHecs (POpMHpOBAHHEM BTO-
DHYHBIX CTPYKTY]P apoMaTHYeCKOro Xapakrepa, MeHee peaKIHOHHO-
crnocoOHBIX, YeM HMCXOAII0E OpraHHuyeckoe BemiecTBo yras. Haau-
UHe B PCAaKUUOHHOM cMecH AOHOPOB BOAOPOJA H  paCTBOPEHHOID
B HacTe MOJEKYJSpHOro BOJAOpPOAa HE MOXET B  JOCTATOYHOMH
CTENeHH ApPeNATCTBOBATh NPOTCKAaHHIC 3THX npoueccor [74]. Ilpwm
IPOMBILIEHHOH PEanH3alHu 3TOTO MeTOAd BO3HHKACT DAL TPYA-
Hocted. CJ0XHON TexHuueckoil npobJeMoln siBAfeTcs OTjeJeHHe
HeNpOpearupoBaBLIero yrIais M 30Jbl OT KHAKHX mpoaykros. Ilo-
AydaeMhi MeJeBOA RPOAYKT B YCJOBHsSX NpOUECCA XKHAKHH, a B
HOPMaJbHBIX YCJAOBHAX MOXeT OBITH NOJYTBEPIABIM H JAaxe TBep-
ABIM BEUIECTBOM, KOTOpPOE TPYAHO TPAHCNOPTHPOBATHL, XPAHHTL H
nepepabarniBaTh B KOHeYHble NPOAYKTHI.

Karajsuruyeckas ruaporeHH3auus. YBeaAHYECHHE CTENEHH KOH-
BEPCUH yris, yJAydileHHe COCTaBa MoJydyaeMmblX XKHIKHX NpPOLYK-
TOB H CHUIXKEHHE JaBJEHHS mporecca THAPOTEHH3ANHH BO3MOXHO
IIpH NpUMEHEHHWH KaraJju3atopoB. llocieiHHe cnoco6CTBYIOT Hepe-
jAaue BOAOPOAA OT PACTBOPHTEst K YIJIIC B aKTHBHPYIOT MOJIEKy-
JSPHBIE BOAOPOA, MEepeBoas Er0 B aToMapHyIC opmy.

HeenenoBakus B ofijlacTH UpAaMOf THAPOreHH3auHOHHON nepepaboTxi yrad
¢ IPUMEHEeHHeM KATAAM3aTOPOB OubJIH HAuaThl HemeukHMH yueHmmu P, HBepruycon
u M, liupom B 1912 r. B pesyasrare atux pabor B 1927 r. 6maa coopymeHa
neppas NpPOMBIILJIEHHAs YCTAHOBKA  KATANMTHYeCKOl  TMIADOTreHH3AnHH  VIIR
MmomtocThio 100 THC. T B roJ, MHAKHX NPOAYXTOB {npouecc bepruyca — {lupa).
K nauany 1940-x rogos B ['epmadHM 1eficTBOBanH yxe 12 npennpusaTHit Takoro
THA4, HA KOTOpHX BolpalarsiBanoch A0 4,2 MjH. T B TOL MOTOpPHHX TONJHB,
npex/je Bcero aBHAHWHOHHOTO GensHHa. B 1935 r. mpeanpHaTHe no THApOreHusa-
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UMK yris Obio coopyxeHo B AHriuu, a 8 CIIA pa6otm B gaHHOH 061aCTH
NPOBOJIMJIHCE HA KPYIHOH ONHITHOH ycTaHOBKe B nepuoa [949—1953 rr.

B Coserckom Col03¢ HCCACNOBAHHA NO THAPOIEHM3AHHH OTEUECTBEHHHX VI-
neft 6w Hauate H. M. KapaBaessim u WM. b, Panonoprom B 1929 r. llosakee
3HAYHTeNBHLIH Bxsaj B pa3BHTHe aTux pator BHecmn A. JI. llerpos, A. B. Jlo-
sosofl, B. H. Doaroe, 1. HU. Opouyxo, A. B. ®poctr, B. K. Kapxes u pax apy-
[HX COBETCKHX yyeHblX, B 1937 1. Ows1 3alIpDEeKTHpPOBaH H BBEJeH B 3KCHJAYaTd-
1IHI0 OepBHIl B Halllefl cTpaHe 3aB0oJ M0 IHIPOreHH3IALHMOHHON nepepaGorke Oy-
peIX yrnefl B r. Xapbkose. K Havaay 1950-x ronoB GBJIO COOpYXKeEHO eqie He-
CKOJILKO TOJOOHLIX TpeAnpHATHE [74, 82].

B mpoMEIIEHHHX YCTAHOBKAX TeX JCT NPHMEHSJIH TPEeX- M YETHIPEXCTYIEH-
uaThle cxembl ncpepaGoTk yrag [63]. Ha craguu kuaxodaszHol rHIporeHH3a-
unu nacra — 40% yrag u 60% BLICOKOKHOSICIO YrONLHOrO NPOAYKTa ¢ A06aB-
KOl KeNe3Horo XdTa/H3aTopa — IOoJBeprajiacb B0o3jcHicTBHIO ra3oobpasHoOro Bo-
Aopoaa upu temnepatype 450—490°C u naeaenun 1o 70 Mlla B cHereme M3
TPeX HJH UYETHIPeX NOCJeNOBATEe/NbHO PACHOJNOXEHHNX peakTopoB, CTeneHb KOH-
BEPCHH YTJIA B MHAKHe MPOAYKTH M ra3 coctabaana 90—95% (macc.). [lockons-
KY SKOHOMHUYHEIE METOJbl PErcHCPalnHH KaTadH3aTOPOB B TO BpeMa He OBLUIH
paspaboTaHbl, B GOJBLUIMHCTBE CJAYyyaeéB HCIONLIOBAJH [eileBble MAa/J03KTHBHEIC
K4TaJM3aTOpbl Hd OCHOBe OKCHAOB H cy/b¢HIOB. XeJgesa. [locne npoxoxienus
CHCTEMBl PCAKTOPOB H ropAdyere cemaparopa npu Ttemmepatype 440—450°C uup-
KY/ISIIHORHBIH BOJOPOACONEDKAIME a3 H MMIAKHE MPOAYKTH OTBOJMJH CREPXY.
3aTem B XOJIOJHOM CeNapaTope ra3 OTAENAJNCH OT UJAKOCTH H MOC]E [POMBIBKH
BO3BpAMANCA B UHMKJI B CMeCH CO CBCHHM Boaopoiom. JKHIKHE OpPOLYKT moc.e
JBYXCTYNEHYATOTO CHHMCHHA JABACHHUA JANA OTAENCHHA YIJeBOAOPOJHBIX TA30R
H BOLBl NOJABEprasjcs pa3roHxe, MPH 3TOM BLIAEAAIH $pakuiio ¢ Temmeparypoit
KoHua xunedus 1o 320—350°C i ocTaToK (TAMen0€ Macio, cro ynoTpebasad Las
pa3basfeHHs UJaMa rH/APOreHH3allHH nepej LeHTPHOYTHPOBAHHEM),

JKunkodasHas rHAporeHH3auMs NPOBOAHMJIACE DO ABYM CXEMaM: C 3aMKHYTBIM
IHKJIOM (TIOJMHOH penUpKyJAALHed} no DacTooOpal’oBaTe/io M ¢ H3OBLITKOM THMKe-
Joro wmacna. [[o nepBoft cxeMe paboTaso OOJBUHHCTBO TCHAPOTEHH3ALHOHHBIX
YCTAHOBOK, OPHeHTHDPOBAHHBIX NPCHMYNMIECTBEHHO HA BHIMYCK OeH3HHA M JUHARMD-
Horo TomaHBa. [IpH paGoTe ¢ M3OLITKOM THXKEIOrO MACAA NPOHIBOAHTEJLHOCTD
YCTZHOBKM 110 YIJII0 BO3pacraja B 1,0—2 pasa, HO THKej0e MACAO HEOGXOIMMO
ObiI0 NMOMBEPraTb OTALABHON THAPOreHH3auHOHHON nepepaborke B 0oJee Jerko-
KHAAT[HE TPOAYKTEI HJH UCTIOJB30BAThH [UIST NOJY4YeHHs 3/18KTPOJHOIO KOKCA.

Ilpun nepepaGoTke yriefl ¢ 3aMKHYTHIM IO NAacTo0oOpPa3OBATENI0 IHKJIOM BH-
XOA MWUIKMX TDONYKTOR, BLIKHNAWIIUX Npu Temuepartype no 320°C, cocraBiash
55—619% (macc.} mpu pacxolde Bogopoaa o 6% (macc). ITH NPOAYKTH, CO-
acpxapwnx 10—15% deronos, 3-——59% asotucTmx ocHoBanufi u 30—50% apo-
MAaTHUeCKHX YIJeBOJOPOACB, 3aTeM IIO/IBEPrajH IBYXCTYINEHUATOH rCHIPOreHH3a-
U¥H B DAPOBOIT ¢paze Ha CTAEHOHAPHOM Ci0Oe KATaJH3aTOPOB TI'HIPOKPEKHHIA.
CymMvaDHHI BeixoZ OeH3uHa ¢ OKTAHOBBIM 4YHcsom 80—85 mo MOTOpHOMY METOAY
pocruran 35% (macc.), a MpH ONHOBPEMEHHOM MNOJY4YeHHH OeH3HHA H JIH3eJbHOrO
TONVIMAEE HX CYMMapHHIl BRIXO1 cOCTaBaa] okomo 45% (macc.) B pacuere 'ia
NCXOIHBI YroNbL, BONOPOJ NOAYYATH radHPHKamuei Yyrag Hau NonykoKcea,

LlnaM, cofepxaniit 10 25% TBepARIX BemecTB, HANPaBJAJH Ha nepepalorT-
Ky, KOTOpas #ABJaJjach HaHOOJee IPOMO3JIKOi H 3HeProeMKOH CTYNEHbK Bcero
TexHosorHueckoro LMkaa, [locne pasbaBineHHs TaMKeno# (paxuuedl rHAPOreHH3aTa
[0 colepxaHus TBeplmx 12—16% (macc.) wnam noaBeprasiu meHTpHGYruposa-
Hyo, OCTATOK € COZePwaHHCM TBepAbX oKosao 40% mnepepabaTHBAJH NONYKOK-
¢nBaHHeM B DGapaOaRHLX  BPAIAIUIHXCS TNeyax I[IPOH3BOAHTENbHOCTBIO 10—
15 T/u M JerkHe KyIkHe [IPOAVKIH KOKCOBAHHS CMEWHBAJAH C JIHCTH/UIATHO
dpakuuell regporcuusarta. [lodyuaemblft NpH ueHTPHPYIHPOBAHHH OTHOH TAMKE-
Joro macJja BOo3Bpanand B HHEJI Aad OPHrOTOBJICHHA MACTHI.

HH3kast 4XTHBHOCTL KATAJH3ATOPA, TPYAHOCTH mepepalOTKH wJama M ApYy-
rue (axkTopel Bbi3BajJH HEOOBXOIHMOCTb MPHMCHEHHS B OpPOLECCe BLICOKHX AaBJfe
HHit W GOJBLIOrO KOJHYUECTBA BOAQPOAA. YCTAHOBKM HMENMH HH3KYH eIHHHYHYIO
IPOH3BOLHTENLHOCTb, OTJHYAIHCE 3HAUHTENBHON SHEDPrOeMKOCTBIO W KaK pe-
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3YAbTAT — BHICOKOR CTOMMOCTBIO MOJYHYACMBIX XKHAKHX NPOAYKTOB. Bee 310 Ha-
paay ¢ ObcTpeiM pocToM A0GBYM HedtH  00YC/AOBUIO 3aKpHTHE K CepelHHe
1950-% TOAOR MM NCPEOPHEHTALUMIO NPAKTHYECKH BCEX MpPeAnpUsiTMd 0[O THApPO-
TesU3aUHOHHOH nepepaboTke yrasi, a o0beMbl HCCASAOBATCILCKHX PpadoT B 3TOH
00AaCcTH Pe3KO COXKPaTIIHCE.

Hurepec x ruporeHH3amuu yriefl BHOBb BO3POAM/ICA B Haua-
Jde 1970-x rogos. Briniv  co3AaHBl NpPOmeccH BTOPOTO IOKOJEHUS
B Pa3jHyYHBIX cTpanax M npexpe pcerc B CCCP, CIIIA u OPr.
Ilpu pa3paborke 3THX MpOeCCOB IiaBHOE BHHMAHHE HCCJAEHOBA-
TeJeH ObLI0 HANpaBJeHO HA CHYXKeHHe JLAaBJeHHsi, YBeJHUEHHEe
MPOU3BOAHTENDHOCTH 0OOpYAOBAHKs, CHHKEHHE 3HEProeMKOCTH H
yCOBeplIeHCTBOBAHHe cnocoboB MepepaboTKu LjiaMa U perenepa-
IHK KaTalHn3aTopoB. K HacTosilleMy BpPeMEHH IpeAJIOXeHO OKOIO
20 BapHaHTOB TEXHOJIOTHYECKOTO O¢OpMJIEHHS TPOLeCCOoB APAMOro
HAPOreHN3aUMOHHOTO KaTaJIMTHYECKOrO OMHUIKeHHUsl yrJjis Ha pas-
JUYHBIX YCT4HOBKAX — OT Ja0opaTOpHBIX A0 AeMOHCTPAalHOHHBIX,
HMeIOIHX NPOH3BOANTENbHOCTL 0T 50 a0 600 t/cyr no yrao.

Pagom ¢upm OPI' Ha OGase paHee NpuUMeHsBIKErocs Mpolecca
Depruyca —[Iupa ¢ ucnosnn3oBanHeM HepereHepupyeMoro xeJes-
FOr0 KaraJjhsatopa paspaborala Tax HaspiBaeMas «HOBas HeMell-
Kasg TeXHOJOTHa» THApOTeHH3aunHu yrid. B oTuHyHe oT CTaporo
mpomecca AJst TIOJYYeHHs MacThl HCMOJAb3VIOT  OUPKYJIUpYoufl
CPEeIHUH AHCTHIIAT (BMeCTQ cjivBa, oOpasywoomerocsa IpH LEeHTPH-
dyruposanun). XXujKre NPOLYKTH OTAJANTCS OT TBEpJOro Ocrar-
Ka BAKyyMHO!H pasrOHKOW (BMecTo nenTpupyrdpoBaHds), 4 lLiaMm
nogBepraerca rasupHkKamMu AJs NoJjydeHns Bopopopa. B pesyin-
TaTe YAAMOCh CHM3HTh paGouee Aasserne ¢ 70 no 30 MIla, noBrl-
CHTh YAENbHYIO MPOM3BOAHTEJBHOCTh IO YIJIO, CTeNMEeHb KOHBEPCHH
i TepMuyeckuil K.0. 1. B r. Borrpone (®PT) ua Gase 3T0H HOBOH
TeXHOJOTHH C0O3/aHa ONbITHAH YCTaHOBKa HpOHSBO}lHTe.}IbHOCTbIO 18,
yrao 200 T B CyTKHM; XapakTepucTuka ee taxkosa [83, 84]:

Xapakrepucruka yrach, % (mace.):
pr P g o 3,8—14 .4

3,0—17,0
10,0—54,0
75,0—93,0

0,5—5,4

1 T

1,0—1,9

r ¥

1,6—17,8

QznO<s

Buix0A TNpPOAYKTOR  THAPOTEHH3AlHH,
% (mace.):

rasst C—Cy 20,0
dpaxiua 28200 °C 13,0
hpakuus 200—325°C 33,0
dpakuus =>325°C 400, 0
Pacxoaxupie fokasaTesu, T/eyT:
YIOJL 200,0
BOLOPOZL 12,0
TeXHOAQrYYeCKad BOAA 4.0
Karaanaarep (FepOs) 4,0
Tepmudeckuft k. 0. 4. 55,0
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Cpean paspaboTaHHBIX 3a py0exoM MpPOIECCOB KaTaJIHTHYE-
CKOH THApPOreHH3anuu yras OJHUM H3 HaunOo/ee NOArOTOBJEHHBIX
K NPOMBILLIEHHOH peajusanun siBasierca  mponece  «H-Coal»
(CIIIA). Tlo 3Tol 7TeXHOJOrHH KHAKO(PAa3HYIO THAPOTEHH3AIHIO
NIDOBOASIT C NpHMeHeHHEM TCeBACOXKHMIKEHHOTO CJOSl  aKTHBHOTO
mesnkoaucnepcioro Co—Mo-karanusaropa no cxeme, npuBeneHHOR
Ha pHc. 3.3 [66].

Cyxofi H3MeJb4eHHBbIl yroJb CMEIUHBAETCSl C peIMPKYJIHPYIO-
MM [POJAYKTOM THApOreHu3anuu A0 o6pasoBaHMs NMacThl € cOAep-
xKannem 35—509% (macc.) yrasi, B KOTOPYK 3areM BBOJHTCS CXKa-
THH Boaopoa. [lonyueHHass cmech HarpeBaeTcss W INofaercs TIOR
pacnpeaenuTeNbHVIO PelleTKy B peakTop ¢ ICeBJCOXKHIKEHHLIM
caoem Kartasausartopa. [lpomecc ocyilecTBisdgeTcss HOpH TeMIlepaTtype
425—480°C wu papjenud oxojo 20 MIla. IlpoaykTel peaknuu H
HeMpeBpallCHHBI yToJb TenpepblBHO OTBOASITCS M3 peaxTopa cBep-
Xy, a orpabGoTaHHbli KaTagau3aTtop — cHU3Y. IlocTosiHHBIE BbBIBOA H
pereHepallist KaTaJgu3aTopa o0ecneuHBalOT MNOLACPKAHHE Cro
BHICOKOH aKTHBHOCTH.

Ilapbl, BLIBOAMMBIE H3 peakTopa, NOCJe KOHAEHCAlHH pasje-
JSOTCS Ha BOJAOPOA, YI/JAEBOLOPOJAHHIE a3kl H JIETKHH JHCTHJIJIAT.
[aspl HanpapJasilOTCS Ha OYHCTKY, a4 BOJOPOA HAa PEeHHPKYJISIHIO.
JKuKHe NPOAYKTH ¢ Bepxa peakTopa NOCTYIAT B Cemaparop, B
KOTOPOM OTAe/JsAeTcA (pakius, MoABepraemMass 3aTeM pasroHKe C
noJIy4eHHeM JIETKOro M TSAXKeNIOro JHCTHiAATOB, {3 mepsoit moay-
yaioT GeH3HHOBBIE H JH3eJbHbe ¢pakuud. OCTaTOYHBIH HPOAYKT,
BBIBOAMMBIH C HH3a cemaparopa, JAeJqHTCS B THIPOIHMKJIOHAX Ha
JBa NOTOKA: C MaJbBM H BHICOKHM COjJepXKaHHeM TBEp/bX Be-
IIECTR.

[TepBolfi MOTOK HCHOJB3YIOT B KaueCTBe [acTooOpasoBaTelIs,
a BTOpPOH 00pabaTbIBaIOT OCaJHTeNeM K BhIIGJAMBIIHHCH jaM C
copepxanueM a0 50%  TBepabIX yacTHI, TrasHQHIHPYIOT AJA
noJyyeHus BoJopoaa. JKHAKHH NPOAYKT, OCTAIOIHACA MNoc/He 0T-
AeJieHHs llaMa, MOABEPralT BAKYYMHOH pasroHkKe ¢ MOJYYeHHEM
TSXKeJ0ro  AUCTHIJISAITA M OCTATKa, HCHOJb3YeMOro B  KayecTBe
KOTeJIbHOTO TOIJIKBA,

Boixoa uenreBnix npojaykTtoB B 1nponecce «H-Coals mocruraer
51,4% (macc.) Ha opraHuueckyiy) MacCy yrjsg, B TOM YHCJe OeH3H-
HoBast (pakuua (28—200°C) — 25,2% (macc.), cpesiHHA AHCTHJI-
asr (200—260°C) —1299% (macc.) M TaKeNAHA AHCTHIAAT —
13,3% (macc.). Pacxoa Bojopoga nHa XuakodasHyw THIpOreHH-
3anH cocrasiset 4,7% (macc.). Ilponecc orpaboran Ha ONBITHOR
YCTAHOBKE MOUIHOCTBIO IO Yyraw 600 T B CYTKH.

B name# crpase WuctutyroM ropioydx uckonaemMeix (UTH)
coBMeCTHO ¢ uHcTHTYTamMu I'posranponeprexiv yw BHHWpedpremaur
B 1970-x rogax Oblj BbIOJIHEH IMHPOKUH KOMILJIEKC HCCJIeN0BaHHMH
B 00JIaCTH THIPOTreHH3alHOHHOH IepepaboTKH Yyriasgs B XHA-
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Puc. 3.3. Cxema ripollecca IHAPOTEHH3ANHOHHOTO OXHKeHHS yrasg "H-Coal™:

I —cragHf NOLTOToBKH YIaf; 2 — HopmorpeBaTtelis; 3 — PEAKTOP € NCEBJOCKHIKEHHEIM Clo&M
KaTanuzatopa; 4 — KonZeHcaTop; 5 — GJoK H3BJAeJeHHs BOAoPOJA; 6 — CKopOCTHOM ceNapa-
Top; 7 — atMocdepuan KolloHlla; § — FHIPOUHKRON; 9 -— cenapatop; 10 — BaKyyMHasa KoJOHHA;
I — yroas: If — Bogopon; Il — pCUHPRYAMpYWOIWHR TAXKensllt pucTHANAT; [V — nacra; UV -
YypoBenb raaporennsaTa, YV} — ypoeenb nceBiooXMHMeRHoro KaTanHzatopa, VI[ — perenepHpo-
RAHHBIA KaTannaaTop. VJ/J/! — maporazoeam daza; [X — xonjeucHposammas dasza; X — orpa-
6oranunl Kartaansatop; X! — wugkocts; X!/ — cmoawi: X11/ — razoofpasubie YIJeBOAGPOAS,
AMMHAK H CEPOBOLOPON HA pasjelieHHe H noayuende cepdl; X[V — jnerkuil gHCTHANNT Ha of-
aaropaxupanne; XV — ramenwi#t gHcTuAnAT, XVI — penpopearupopaBliHB KHAKHE OCTATOX
Ha MpoH3BoAcTBo BoAnpoZd; AVII— taXensft pucTHnidr Ra objgaropa:ueapme; XVIII -
OCTATAUHOE TCIIJHBO

KHe TOIIHBa, Pe3ynbTaToM HCCH€LOBAHHA SIBHJICS HOBHIH TEXHOJIO-
rudeckuil npouecc (mpouecc MI'M), B koTopom Oisaropapss HCHOJb-
30BAHHIO PEreHepHpPYEMOro AKTHBHOrO KaTaJH3aTopa H  HHruOu-
pyomHx A06aBOK, MPHMEHEHHIO YCOBEpUIEHCTBOBAHHOM TeXHOMOTHH
mepepaboTKH wJjaMa H pPsila IPYrHX TeXHOJOTHYeCKHX pelleHnd
yaaJjoch CHH3uTh AaBJeHue A0 10 MIla npu obecrneyeHHH BbLICOKO-
ro BBIXOJa MKHAKHX NPOLYKTOB THApOoreHusanud. CHHXKeHHe AaBJe-
HHg Ipollecca CYUIeCTBEHHO COKPAaTHIO  YyAeJbHble KalHTaJbHBe
M 3KCILIYATAIlHOHHBIE 3aTPaThl U TO3BOJHJIO HCMNOJAB3OBATh BEICO-
KONIPOH3BOHTeJ/IbHbBIE peakTopsl BMecTHMOCThio 250—5H00 M3,
KOTOpHeE y¥Ke NPHMeHAOTCA B HedrenepepabarTniBalomed MpoOMbIII-
aeunoctd [74]. Tlpomecc MI'M mpoxoawt cTanuio oTpabOTKH Ha
KPYTNHEIX ONBITHBIX YCTaHOBKAX.

[To texsosorun UTY [63, 76, 85] yroab mpearapureNbHO H3-
MeJbyaercs ApobJeHHeM A0 KPYHHOCTH KyCKOB 5—13 MM, NojBep-
raetca BbLICOKOCKOPOCTHOMl CylIKe B BHUXDEBbIX Kamepax /10 OcTa-
TOYHo#i Baaxuoctd 1,5% (Mmacc.), 3aTeM BTOPHYHO H3MeJbYaeTcd
MeTogoM BuOpOTOMOJA 10 KpymHocTH 4Yactun MeHee 100 Mkm,
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Ha usmesbuennblff yroapr HaHocar Kataausatop 0,2% Mo u
1,0% Fe(IIl). Takoe coueTanne MO3BOJSAET NOCTHYDL CTENEHH KOH-
BepCHH OpraHuyYecko# Maccel yras Ao 83%. MarcuMmaJgbHad ax-
THBHOCTh KaTaJuzaropa ofeclieynBaeTcs ITpH €ro HaHECEHHH U3
pacTBopa Ha BHICYLIEHHHIH yroab. D¢(deKTHBEH TaKXe COBMeCT-
HEj1 BAOPOTOMOJ VIVIT H coJiefl KaTaJiu3aTopa, TaK KaK TPH 3TOM
MPOUCXOAHT PACKPLITHE MHKPOTNOP CTPYKTYpPhl OpPraHHYeCcKOf Mac-
CH yrJs H o0ecneynBaercsl MOJHOE W paBHOMepHOe HaHeceHHE Ka-
TaJH3aTOpa Ha MOBEPXHOCTH YIJIA.

[TomuMo KaTasm3atopa, B peaKnHOHHYIO 30HY MOryT BBOAHTLCHA
MHrEOUTOpHl, TaKHe KAaK XWHOJHH, aHTpaneH W Jpyrde coelnHe-
HHs, KOTOpble CTAaOMIH3HUPYIOT cBOOOAHLIE pajuKaJel H AKTHUBH3MU-
PYIOT AECTPYKIHIO OPraHHYecKofl YacCTH yris BCJeICTBHE BhIAENEHHUS
MPH HX pa3fOXeHHH aToMapHOro Boaopoaad. Beepenwe 1—59
TaKkux 100aBoK obeclneyHBaeT pOCT CTENEHH KOHBEPCHH YTV H
BbIXOja XHAKUX MNpoAyKToB Ha 10—15%.

Yronp ¢ HaHeceHHHIM Ha HEro KaTaJH3aTOpOM NOCTYNaeT B
CHCTeMY TPUrOTOBJNEeHHsi MHacThl. B KayecTBe nacroo0pasoBarens
HCIIOJNIb3YIOT YTOJLHBIH AHCTHJJAAT ¢ TeMnepaTypoH KuieHus 300—
400 °C, KOTOpBIi npeABApHTE]bHO THAPHPYeTCS MnoJ [aBleHHeM
10 MIla na orAenbHoi crafdd. Hass HOpMadbHOro Bel€HHA Mpo-
Iecca nacta NPHTOTABJAHMBAE€TCA MPH PaBHOM COOTHOLIEHHH YIJs H
pacTBopHTeNd; Ipu O6OJbLIEM CONEpXKAHUH YIJa  34aTPyAHIETCH
TPaHCMOPT MACTH B CHCTEME BCHEJCTBHE €e  BLICOKOH BSI3KOCTH.
¥YriaemaciaHas macra, B KOTOPYO BBOJHTCS razoo0pasHulil BojopoJ,
NpeABapHTeNbHO HarpeBaeTcs B TpyOuaTOd IeYHn H TOCTyNaeT B
CHCTEMY NYCTOTEIBX HeoOOrpeBaeMbIX pEaKTOpoB €  00beMHOI
ckopocthio 1,0—1,5 ¢~ 3a BpeMsa mpeOblBaHHA NMacThl B peakTope
(30—60 MuH) npoTeKalT peakKIHH THAPOrcHH3anHH yras ¢ ofpa-
30BaHHeM YrJeBofOponHHX raszor C,—C4, aMMHaKa, CEPOBOIOPOAA
H OKCHIOB Yriepopa [mo 10% (macc.)], Boael [3—5Y% wMmacc.)]
M KuAKHX npoaykroB [80—90% (macc.)]. Tak kak mpouece
NpoTeKaeT ¢ BbIAEJNeHHEM TeMJaa, AJa PeryJupoBaHHa TeMIepary-
Pl B PEaKTOPH MNOAAeTCs] XOJOAHBIH BOJAOPOJACOJEpPKALIHII ras; OH
CJYKHT TaKXKe TNepeMeliHBaOIHUM areHToM.

[TpoayKTH peakuHil THAPOTeHH3ANUH H3 PEaKTOpa HaNpaBAsIOT-
csi B ropsiyuil ceflaparop. C Bepxa cellapatopa BbIBOJAMTCH INapo-
rasoBuifl MOTOK, cojepXalnuii rasel u JerkHe >XHAKHE MOPOAYKTH,
4 ¢ HE3a — IlIaM, COCTOSIIKE U3 XHAKHUX NPOAYKTOB, BHIKMNAOLIHX
Buime 300—325°C, HenpopearupoBaBLIETO YIVIS, 30JbL H KaTaJH-
3arTopa.

OGuiee coRepxKaHue TBepAblX BEUIECTB B ITOM 1JaMe CO-
crasaser 10—15% (wmacc.). [laporasoBnii NOTOK OX.Ja)KjaeTcs
U pasjiensieTcsi Ha XUAKYIO YacTh H YIJIEBOJOPOAHBI ras, cojep-
xamui 75—80% (06.) Bomopona, yraesodopois C,—Cs, aMMuak,
CepoBOAOPOA M OKcuAbl yrijepoda. [locie oTmeneHns ApPyrHX ra3ob
MEeTOAOM KODOTKOUHKJIOBOH aleopOLHu BOJAOPOA BO3BpallaeTcsg B
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TaGarua 3.6. XapaxtepucTHKa XHAKHX NPOAYKTOB Pa3dHYHBIX NPOIECCOB
THAPOreHH3ALUHH YIifl B CPABHEHHH C HedTbio

Ilpopykr xuaKodA3HOA THADPOredH3aIHH
B Mpangeccax

Tlokazateds Jerkas apa-
«HOBAS He- BMicKass HedTh
SRC-IT EDS | meykas rex- | «H-Coal» HTH
HONGTHA»
ITnorHOCTD, KI/M3 942,7  881,6 950,0 899.6 896,2 856,0
DieMeHTHHIA  coc-
TaB, % (macc):
C 84,60 86,50 86,60 86,20 86,48 £5,50
H 10,60 11,20 9,05 11,20 11,43 12,60
N 0,80 0,30 0,75 0,50 0,22 0,20
S 0,30 0,10 0,10 0,30 0,62 1,70
0] 3,80 1,90 3,50 1,80 1,25 —

nponecc. ¥r/eBOJOPOLHBIH a3 HCMOJIb3yercsl AJs MOJyYeHHs] BOJLO-
poaa B koJauyectBe 50—60% or ero mnorpebienus B mporecce.
OctanbHOll HeoOXOAHMMBIH BOACPOJ MOJYYAKT HAa OTAENBHOH yCTa-
HOBKe NyTeM rasHOUKAlHH YrJas HJIH OCTAaTKOB OT IHepepaboTKu
miama,

IlepepaboTrka mnama —ogHa W3 Haubojee CJOMKHEIX C TeXHH-
YeCKOH TOYKH 3peHHs ctajHil mpomecca—B cxeme HMI'M mposo-
AuTcesa B ABe ctyneHd. Ha nepsofi miaMm ¢uabTpyercs go ocTarou-
HOrO COJAep3KaHHs1 TBepAHX BemecTB okoso 30% (macc), a =Ha
BTOpPOH OH MNOABepraeTcsl BAKYyMHOH NHCTH/JISIIUH JO COJLEpPKaHHus
B moJydaeMoM ocratke 50—-70% (macc.) TBepABX BemecTB. DTOT
OCTATOYHBLIH MPOAYKT CXKHraeTcsl B HHKJOHHOH TONKe ¢ MXHAKHM
maakKoygajienueM. B mpomecce cxkuranums mosuGaen Ha 97—98Y%
IlepeXOAUT B rasosyid $asy (MogO3) H ocaxpaercs Ha 3o0ie,
M3 KOTOpPOH 3aTeM H3BJIEKAeTCs] MeTOJaMH TH/APOMeTaJJIYPruu A
NOBTOPHOTC HCHOJMb30BanHs. Temso, BbeNsiiOnieecss NHPH CXKHra-
HHH, MoxeT GBITb HCHOJb30Bano s Bupaborku 2,5—2,8 ThiC.
KBT-u sjiextposueprun, win 11 T mapa B pacuere Ha KaXAylo TOH-
Hy IHJAaMOBOTI0 OCTAaTKa.

JKujakHe OpOAYKTHI THAPOreHH3ANHOHHOH mnepépaboTKH yried
otanyawTea or o6eaHol HeTH 3ME€MEeHTHHIM COCTABOM H MeHBbIIHM
COAEPIKAHHEM BOJOPOAA, a TaKXKe MPHUCYTCTBHEM  3HAYHTENLHHX
KOJIHYECTB a307- H KHCJIOPOACOAepXkalluX COeJHHEHHH H aJKeHOB
(taGa. 3.6) '[85, 86]. IloaroMy nJs HOJYYeHHS TOBADPHHX MOTOPHBIX
TONJIKB ONH JIOJI2KHBl 00513aTeNIBHO MOABEpraTbCs BTOPHYHON raso-
«{a3u0f rHApOreHU3aHOHHONR nepepaloTKe. '

B cxeme mponecca MUY ruapooyncTKa IIHPOKOrO AHCTHJIATA
KUAKo(Da3HO#A FHAPOreHH3AMH YIJA ¢ TeMNEpPaTypoH KHNeHHs J0
400°C npoeoaurca moja aasienweM 10 MIla nocsegoBaTesbHO B
JIBYX TeMIepaTypHBIX 30HaxX peakTopa BO H30eXaHHe NpoTeKaHHA
HeXxeJareJbHHX peaknuil noJHMepH3allHH, BeAylHX K oOpa3soBa-
HHIO BHICOKOKHISIIHX coelrHeHHiA. B mepeoii 3one mpu 230—250°C
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TUApHpPYyeTCs YacTb AJKeHOB, HanboJee CK/IOHHAs K NOJHMepH3a-
uuyu. 3ateM mnpu TeMneparype ~400°C ruipupyercss OCHOBHas
Macca aJKeHOB U YACTHYHO apOMAaTHYeCKHe COeIHHEHHs; [pOHCXO-
JHT TaKXKe paspylieHue Cepo-, KHCJIOPOI- H  a30TCOAepXKamHx
coepnnenuit, 'HApPOOYHCTKA OCYINECTBJASETC B NPHCYTCTBUH aJio-
MOKO6 abTMOJIHOJeHOBBIX KAaTaJH3aTOPOB, IIHPOKO TNPHUMEHSEMBIX
B Herenepepaborke, OAHAKO B psifle CJydaeB H3-32 BHCOKOIO
€OJlepKaHng B YTOJbHBIX AUCTU/INATAX TeTepPOAaTOMHHIX COeluHeHHH
3TH KaTaJIH3aTOpH HeJ0CTATOYHO 3(¢eKTUBHB HJIH OBICTPO OTpaB-
asworcs. [loatoMy TpebyioTcsa HOBhle CTa0HJbHBle KaTa/H3aTOPEL

XapaKTepUCTHKH HCXOAHOTC JHCTHIJATA THApPOreHH3anuu Gy-
poro yris no texuosorun HMI'M ¥ nmpoayKTOB ero rHIpOOUYHCTKH
npusegenn B 1aba. 3.7 [85]. IlepBuunble AHUCTHJINATHHE IPOLYKTH
XKHAKO( a3l TUAPOreHH3alnuH YA OTIHYAKTCA HeCTaOHJIbHO-
ctbi0. IIpH XpaHeHHH OHH H3MeHAOT LBeT H 006pasyioT Hepacrso-
pHMble OCaAKH, [OPHYUHOH 4ero cJYXAT NPHCYTCTBYIONIHE B HX

Tab6anua 3.7. XapakTepHCTHKA H BBIXOJ, AHCTHAARTA XHAKOda3HON
THApPOreHHsauHH 0yporo yrag H NpOAYKTOB €ro THAPOOYHCTKH

TTpony¥Thl rHEPOOYHCTKE AHCTHIAATA

JAucrun-
NAT THARO=
Toxazaren renmsagn | VM | 180ec| 180—390°C | >300 °C
TLnoTHOCTD, Kr/M3 896,2 8h7,2 761,5 864,0 866,0
Cojnepxannue,
% (06.):
eHONOB 10,9 Caenst — Cunepmn
A30THCTHX  OCHO- 2,8 Crennt — Crennl —
BaHHH
Honroe uncao, 18,7 1,9 0,2 0,7 2,6
r I[,/100 r
I'pynnoBoit  yraesoxo-
POAHRIH cocTas,
% (macc.):
nmapagHeEN H Hagp- 55,0 54,7 76,0 58,2 43,9
TeHH
apoMaTHYECKHE 45,0 45,3 24,0 41,8 56,1
YrieBOA0POIH
?Cpaf(uﬂormblﬁ COCTaB,
H. K. 81 72 72 176 297
50% (06.) 340 270 132 242 340
K. K. 426 420 182 305 420
DNeMeHTHHEA COCTaB,
% (macc.):
C 86,48 86,97 86,01 87,27 87,00
H 11,43 12,79 13,98 12,65 12,52
S 0,62 0,05 0,01 0,03 0,06
N 0,22 0,01 _ — 0,02
0 1,25 0,18 —_ 0,05 0,40
Buxop Ha ucxoasm# 100,0 . 96,6 13,0 45 4 41,6

nucTHaaar, % (macc)
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cOCTaBe B MHKPOKOJHYECTBAX a30TCOJEpKallHe COeJUHEHHUS HeoC-
HOBHOTO XapaKTeépa THIA MOHPPOJa. IDTH COeJAMHEHHsT MOryT He
MOJIHOCTBIO YAAAATbCA NpPH THAPOOYHCTKE, H AJAH MOJYUYEHHS AOCTa-
TOYHO CTaGM/IBHEIX MPOAYKTOB B OOLIYI0 CXeMy Ipornecca peKOMeH-
AyeTcss BKJIOYATb aJAcOpOIHOHHOE W IKCTPAKTHBHOE Jea30THPOBA-
HHe IHPOKOro NHCTH/IATA TMAPOTE€HU3anHu wiu ero ¢pakmui [87].

®paknusa H. XK. — 180°C ruApOOYHINEHHOr0o AMCTHIJIHATA HMEeT
OKTaHOBOe YHCJO 66 (MOTODHBI MeTOA) H XapaKTepusyercs MO-
BBIIIEHHBIM CONepkKaHHeM (PaKTHYeCKHX CMOJ H a30THUCTHIX CO€IH-
HeHHH. Jlng moJgyyeHHsT KOMHOHEHTA BRICOKOOKTAHOBONO  aBTOMO-
6unpHoro OGeH3HHa Tpebyercsa ee rayboKass THAPOYHCTKA H MOCJ/Ie-
nyounrii pudopmunr. usenbras (pakuusg BCIEICTBHE BEICOKOrD
CONLEpKaHuA apoMaTHYeCKHX YTIJEBOJOPOJOB OTJHYAeTCs OTHOCH-
TeJBbHO HH3KMM IeTaHOBHIM uucaoM [88]. dpakuus c Temmepaty-
poil KumeHuss 300—400°C, yacTbh KOTOpPOH HCHOJBL3YIOT KaK KOM-
IoHeHT macroobpasoBaTenisi, MOXKET CAYXKHTb CBIDbeM AJS THAPO-
KpeKHHra ¢ moJyyYeHHeM O€H3WHOBOH M JIu3enbHOH (paKuui.
Marepuanbuslfi Gamanc rujgporenusanun Oyporo yras  Kanucko-
AumHcgoro Hacceiiia mo aByM BapuaHtaM TtexHojsorun MI'H mpea-
CTaBJeH HHXKe (B 4HCJHTesde I Bapuant-— mepepalOTKa LuiaMa A0
collepx anua TBeparx BeuectB 70%, B 3HaMenarese Il BapuaHT —
10 ke, 50%) [74]:

ITonyugerno

BaaTto [% (macc.)] [% (macc.)]
Yroas 100,0/100,0  DeHsuH 18,2/14,2
B TOM HHCJE: JlH3eabHOE TOIAUBO 34,8/28,8
oMY 93,5/93,5 Der Bl 1,2/1, l
30Ja 5,0/5,0 KoTeabHoe TOMIHBO 1,8/4
BJara 1,6/1,5 Boja 4.9/47
Kartanuzatop 5,1/5,1 a3 gnast npouH3BOACTBA 12,5/11,
Huruurop 3,9/3,9 2
Bonopoa (co 3,5/3,2 CepoBoaopon /T
CTOPOHDBI) Ammnax 0 7/0 7
HMrtoro 112,5/112,2  Huokcux yraeposa 7,3/7,3
U MOTEPH
Hroro 112,5/112,2

Kak BuaHo, mpu noaHo#i nepepaloTke yIIss moaydyaercs 45—
55% (macc.) MOTOPHHIX TOMJHB H XHMHYECKHX IPORYKTOB.

U3 npopykroR oxuxkenus yras merojom HMIM Moxer OBITH
TakKXKe M0Jy4YeHO peaKTHBHOoe TOmIHMBO THma TC-1. Ias 3TOro Bhl-
JeJleHHAasd M3 CYMMADHOTO JHCTH/IIATA XKHNKOda3HOH THAPOreHu-
sannu dpakuus 120—230°C nocie «obGecenoNuBanug» LOJMKHA
IpOHTH NOCJAENOBATEIbHO TPH CTaJHH: HU3KOTEMIEpaTypHOEe THAPH-
poBauue (6 MIla, 230°C, mWupOKONOPUCTHIE aJIOMOHHKENbMOTHO ¢-
HOBHIfI KaTaJausaTtop), ruapooductky (6 MIla, 380°C u ToT ke
KaTalH3aTOp) M THAPHUPOBAKHE aPOMATHYECKHX  YIJEBONOPOLOB
(6 MIla, 290°C, npoMBIIJIeHHHH  a/JIOMONalafHiaCybQHIHBI
KaTaJIHSaTop) TPETBH craausd HeoOXOAWMa B cjydyae, eCJH B THA-
poounmentuol ¢paxuun 120—230°C  comepxurca Gojdee 22%
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Puc. 3.4. Cxema NpOH3BOACTBA MOTOP-

u I
HLIX TOOJAMB THAPOr€HM3aiHeH  yras I I
no rtexuoaorun HMI'WM — T'posrunpo- 7
HEPTEXHM!

! — uoproToBKa yraf, 2 — oXHXKEHHe YOI
4 — npoM3BOLCTBO BOACPOLA; 4 — BLILeJeHHe
TBepHOre ocTaTka: 5 6, 10 — peKTudurKanus;
7 — 610X YTHJAH3ALHM WAamMa; & — Buigese-
HHe {QreHonon: 39— ruapupoBanke; I —rua-
poouscrka u pudopmunr; 12, {4 — ruapokpe-
KHHr; /3 — ysomepH3aBA H FHIpPHPORAHHE,
I — yroan; if-— nacroobpasonartens; 11—
KaTaausarap; IV — Bopopon; V — rasul
C1—C,y v CO: VI — Xupkue TIPosYyKTbl THADO-
rennsamay; VIf— NH;, H:$ n COx VI —
bpaguug >400°C; X — rBepiblll  OCTATOK;
X —poga; XJ— denon, wpesoaw; X —
«bpakuua  H. K.— 180°C: Xii] — dpakiua
180—300°C; X1V — dipakuua  300—400 °C;
XV —300a Ha NPOH3BOACTBO CTPCGHTEIbHBIX
matepuaoB; XVI— TexponorngelkKHil map,
X VI — 3nekrposuepras; X Vi —6eusuu;
XX — peakTHBHOE TOMMHBO; XX — An3ensuoe
TOILIHBAO

{Macc.) apoMaTuyecKux yraesopopofos. Ilo panumim [89], BEIXOZ
TOBAapHOI0 TONJMBa npu NepepaborTke yrias HMpma-Bopoautckoro
MecTopoxaeHus cocrasaser 9,56% (macc.) B pacyere Ha CyMMap-
HHA XUAKMHA npoaykT, uau 18,7% (Macc.) B pacyeTe Ha IHHPOKYIO
JACTUANATHYIO ¢(pakKuuo. Opaknus 160—250°C  xuakodasHOro
rHApOreHH3aTa Mocje THAPOOYHCTKH, TMAPOM3OMEpPH3aNHH M TH]-
pHpOBaHHsl apOMaTHYeCKUX YIJIeBOJOPOAOB MOXeET OBIThb IpHMeHe-
na AJs TOJIyUeHHs peakTHBHOro TtomiauBa tuma T-8B [89, 90].

BriwyeHHeM B TEXHOJOTHYECKYI0O CXeMy PpasJHYHEX HabopoB
NPOIeCCOB MepepalOTKH TujporeHHsaTa U ero (pakuuit B npo-
necce TY MOXKHO H3MEHATH COOTHOINEHHE MOJYyYaeMuX O€H3HHA
H AusedbHOro TomauBa —ot 1:0 go 1:2,6. Ons MaKCHMAaJbHOrO
NMpOH3BOACTBA OeH3MHA Ju3esibHble (paKiuuun MOKHO MNOABeEp-
ratb FMAPOKpeKHHTy. CxeMa MOJYUeHHS MOTOPHEIX TONJIHB IO OJ-
HOMY H3 BapHaHTOB Ha 6ase Ttexuonorud WI'M mpeacraeiaena Ha
prc. 3.4. Ilpu opranu3anuu TPOHM3BOJCTBA MO 3TOH cxeMe 3 MJH, T
B roj MOTOpPHHIX TOmJHB morpebyercs 19,7 MaH. T B roa Oyporo
yriag Kancko-AymHckKoro 6accefiHa, B TOM YHCJIe 9 MJH. T Ha rHzI-
poTeHM3anuo, 3 MJH. T Ha TlasHpHKaOH a9 IpPOH3BOACTBA
BOAOPOAA u 7,3 MJH. T Ha SHeprerHdeckue HyxjH. Ilpy stoM Mmo-
}eT ObITb of0ecrieyeHa BBIpAOOTKa CJAEAYIOIHKX NPOAYKTOB (B MJIH.
T. B roa): OGeusnna— 1,45, nusenpHoro tTomiauBa — 1,62, CxKHXKeH-
nux rasoB— 0,65, ammuaka — 0,07 u cepwt — 0,066. Tepmuveckui
K. I. Jl. TAKOTO MpPOH3BOACTBA cocTaBJisieT 55% [74].

B 3apy6exHuBIX Npoileccax THJpOreHH3anMH yrJeH TaKike HaMme-
yaercss MPHMEHATb pasjHUHMe BapHaHTH O0O6JaropakKHBaHHA H
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BTOPHYHO# mepepalOTKH XHMAKHX MNpoayKToB. Hanmpumep, B mpo-
eKTe KOMIIeKca no nepepaboTke Ha Hase mpomecca SRC-II 30 Teic.
T B cyTKH Outymuuosnnix yriaeii CHIA npeaycmarpuBaercs Bce
KHAKHE TPOAYKTH THADOreHH3allHH TNOJABEpPratb rHAPOKPEKHHTY
co cTemeHplo KoHBepcuu okKoJo 50Y. Iloiyyaemas OGeusudHoBas
bpaguna nocjse NOMNOMHHTENBHOR THAPOOUHUCTKH HOJKHA MOCTYIATH
Ka pHQOPMUHr Aid NOJyYeHHS KOMMNOHeHTa aBTOMOGHJILHOTO GeH-
3HHa ¢ OKTaHoBHM uHciaoM 100 (uccinemoBarenwckuii Meron). B me-
JOM Ha KOMIVIeKCe NPeANojaraerTcs nojydath Clejpyioline NpojyK-
TH (THIC. T B CYTKH): aBTOMOOHAbHHE OeH3uH — 2,78, cpenHue
JHCTHANIATH — 8,27, TAXKeJoe KOTeJbHOe TOIHBO — 4,75, CEKUXKeH-
nue razsl— 0,64 u cepa—0,12. KanuragpHue 3aTpaThl Ha coopy-
JKeHHe KOMILJIeKCa OUeHHBAKTCA B 5,7 MJpA. A0/, (B neHax 1982r.).
[opoBble 3xkCHAyaTanMoHHble 3aTPaThl NPH 3arpy3Ke MOIHOCTH Ha
90% cocrassT (B MJH. A0JUL.): CTOMMOCTh Yriasg— 420, sHepreTnue-
ckhe zatpate — 101, KaranuzaTopsl M XHMHKATH — 77, 3KcIayara-
ITHOHHBble MatepHalJnl — 114, coaepxaHue mepconana (1900 ueno-
Bexk) — 79 [91].

Kag noxasbiBaloT HMeOIHecs OleHKH, NpuBeaeHHble 3aTpaThl
Ha OpPOM3BOJACTBO MOTOPHEIX TOINIHB H3 VIJIS MeETOAOM THpoTe-
HH3a1lUH N0 pa3paloTaHHBIM K HacTOSHIeMy BpeMeHH TeXHOJOrHIM
B HECKOJIbKO pa3 MPeBLILIAIOT 3aTpaThl Ha NOJyUeHHe HX H3 Hed-
TSHOTO Cbipbs NPH CpelHell CTOMMOCTH A00BUHM Nocaenero. OaHako
pasHHIA B 3aTparax MoxKeT OLITh YMeHblUIEHA OpPH CpPaBHEHHH C
TOMJHBAMH, MPOH3BOAHMBIMH H3 HedTH, N0OLIBaeMOi, HanpHMep,
C IOMOINbID JAOPOTOCTOAINHX METOA0B IMOBLILEHHA HedTeoTaaukn
MJIacTOB HJIH HA TYOOKOBOAHBIX MOPCKHX Heabdax.

[IpomoasKamouiHecss Bo MHOTHX CTpaHaX HCCAeNOBAaTEILCKHE M
ONBITHO-KOHCTPYKTOPCKHe paloTel B 00JACTH THAPOreHH3am HOHHOK
nepepaloTKu yrJsel HampasseHbl Ha  COBEPIIEHCTBOBANHE TeXHO-
JIOTHYECKOro M ammaparypuoro odopmienHs Tpoueccos, paspabor-
Ky HOBHIX KaTaJu3aTopoB M A00aBOK, MOBLINIEHHE 3HEPreTHYeCKoi
3 (deKTHBHOCTH BCeX CTajud. JTH MOMCKH MOrYT 0GecrneYuTh CHH-
XEHHEe yAelNbHBIX 3aTpar Ha noJdydeHHe MOTODHEIX TOMJHB H3
yrast. [lepcneKTHBHBIM cJjleflyeT CUHTATb COUeTaHHe NpPOIeCcCOB rHi-
porennszanuu ¥ rasuduKauup yris B eJHHOM TNOTOKe 0e3 yCJOX-
HSIOLHX CTA[MA pasjiejieHus] NPOLYKTOR OXHXKeHHd u 0e3 NoTephb
SHEPrUH, 3aTpaudBacMoil Ha HATpeB cHpbsa [92].

Tasupuxayus years u CUHTE3 YeaeeoO0OPOOHbIX TONAUE

[Ipy mosydeHHH MOTOpPHBIX TONJIHB H3 YIVIZ NYyTeM €ro KOCBeH-
HOTO OXKHIJKEHHT MEepBOH cTajdHed ABjgeTcd rasubpHKalud.

Tasudpukanus TBepAOro TOMIHBA — 3TO TEPMHYECKH# IpoIlecc,
B X0g€ KoToporo oOpraHddeckas Yacthb TOINMIHBA B NOPHCYTCTBHH
ogucauTeTeH (BO3AyXa HIH TEXHHYECKOro KHCJIODOAa, BONSHOTO
napa) nmpeBpamaercd B cMech FOPIOYHX ra3os.
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Ve B Hauane XIX cromneTHA ra3, MOJYYCHHBIH NeperoHkofl yrid, HCmogL3o-
BaJy A OCBEWENHA YJUN B KPYNHHX ropolaX MHpa. [lepRonadanbHo ero no-
JydaJd B Ipolecce KOKCORAHHA, HO YXe K CepeJHHE Beka B [POMBIIJIEHHBIX
Macmtabax Onima  ocyniecTsaeHa fcdocraTounas ras’udukalHa  KOKCAa M yrad
B MHURJIHYECKHX, 4 34TCM H B HENPepPHRBHO LeACTBYIOUHX raszorcHcpatopax. B wa-
HajJe TEKYMEero CTOoJcTHs rasugpuralus yrJasa OmJa pacnpOCTpaHela BO MHOIHX
CTpaHaXx MHpa W MpPEXAC BCEro A9 MOPOH3BOACTBA SHCPTETHUECKHX  [a30B.
B CCCP x 1958 r. paGorano okono 2500 razorcliepaTopoB pa3 HuHbIX PA3MEPOB
H KONCTPYKUHH, KOTOphie 00eCmeY#BaNH MPOH3BOJACTBO 0x0omM0 35 MJApI. M® B roJg
SHEPTeTHYECKHX H TEXHOJOTHYECKHX ra30B H3  TBEDPABX TONJHB  pasnbiXx  BH-
Ao [93]. OjaHeKO B CBA3H ¢ MOCJIEIOBABITMM OHCTPBIM poOCTOM JOOHYM U TPaH-
cilopTa NpHPOJHOro raza oGbeMbl rasudukallHH TBEPIOTO TONJTHBA KakK Y HAC
B CTpaHe, TaK H 3a pyGeKOoM 3HAUHTEJLHO COKDATHJ/HCL,

l'aznduxanua yras ocyllecTB/aseTcss IPH BHCOKHX TeMIepary-
pax H NpejcTaBfseT co00i MHOrOCTaAMHAHBIA reTeporeHHbIfi (QH3H-
KO-XHMHuecKHil mpouecc. Opranpdeckas Macca yris, B IepBylo
ouepelb Yraepol, BXOASIIHH B ee cOCTaB, B3aHMOAeHCTByer ¢
razoo6pa3HeMHu OKHcauTelsaMH. [Ipu 3TOM npoTeKaloT ClegyloliHe
NepBUUHBIE PEAKI UM YIJepofa ¢ KHCAOPOAOM M BOASHBIM NapoM
[63]:

AH 30,
M/ {Kr-monb)*
C+02 = COp +394 3
2C+0; = 2C0O +218.8
C+H,0 = CO+H, —132.,6
C4-2H;0 == COs+2H, —89.6

OG6pasyowmuecs B X04e 3THX peakuHi NPOAYKTHl B3aHMOJeHCT-
BYIOT C YIJIEPOAOM TOIUIMBA, OKHCJIHTENSIMH H MeXay co6ofi 1o
peagI s M:

A H s,

M x/(Kr-moab)*
2C0+40y == 2C02 -+-529,9
2H24-0, = 2H,0 484 .0
C+CO, = 2CO +175.6
CO+H.0 = COz+Hy ‘i:43,0
C+2H; = CH, +-87,3

Ec/iH npHHATL AOMNyLIeHHe, YTO YTOJb COCTOHT TOJBLKO H3 yrije-
poja, CyMMapHyt peakmHi HapoKHCAOPOAHOM rasupHKanuy MOx-
HO MPEACTaBUTDb cJeAyoluM o6pasoM [94]:

C+a(09+pBH0) — 2C+a CO+b6COx+
+¢ Ha+d HyO+e CHy+g Oy,
rIe o — YHCJO MOJeft KueJ0poma, TpHxoasweeca Ha 1 monbs yraepona; P—
YMCI0 MOJdell BOLH HA | MOJb KHCJAOpOIa B MAapOKHCJIODOIHOM IYThe, Z — YHC-

JO MOJelt HenpopearHpoBaBLIero yriepoaa; 4, b, ..., g-—UHCIO MOJed ra3000-
P43HbIX IPOAYKTOB peakiHi.

KpoMe yKasalliibix NPOAYKTOB peaknud mpu rasudpukaluu
yriefl B mepBofi craguM uX Harpesa 00pasyroTca NMPOAYKTH MHPO-

* Tensotel peakunil gawel Opu gemmeparype 15°C w pasaewnn 0,1 MIlla.
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nusa. Ilpu rasuduxkanunn, Kak npaBuio, NpaKTHYECKH BCY OpradH-
uecKas 4acTb yrJis HpeBpallacTCcs B ras3 H, B OTAeJbHHX cJAvyasx,
YaCTHUHO B CMOJY, a MHHEpaJdbHAas 4acTb ¢ HeOOJbIION NpHMechIo
HeNpopearupoOBaBLUErQ TOMAHBA 00pasyeTr 30y HIAH XKHAKHE IJaK.

B otauuHe oT ruAporeHusauuu TpeOOBAHHA K CHPbIO 14
MDOLECCOB rasu(puKanyy He HMEIOT CYIECTBEHHBIX OIpaHHuYeHHH 1O
CTaguM MeraMop(pHsma H  NETPOrpapHYECKOMY  COCTaBy, HO
BE€CbMa 3HAYUTEJbHA POJb MEXAHHUYECKOH H TEPMHUECKOH IDOYHO-
CTH, CHeKaeMOCTH, COAEep3KaHHs BJIAru, 30Jb B cepbl. Psaj orpanu-
YeHH}l MO 3THM MapaMeTpaM CHHKaeTCd MocJje npeiBapHTeNbHON
06paboTKu yriae — CYIIKH, OKHCJeHHs M T. n. HauGosee 3HauH-
MBIM MOKd3aTe/leM HCIOJMb3OBaHUg VIJIell B TeX WIM WHHX Tpolec-
cax rasupHKainuu SABAsSeTCa TeMmmepaTypa ILIaBjeHHs 30JbHBEIX
ocratkoB. OHa onpefeasier TeMoepaTypHyIlo 006JacTb  OCHOBHOTO
npouecca u BLIOOD CHCTEMDI IIJIaKoypaneHus [75].

AKTHBHOCTL TBepAbIX TOMJIHB M CKOPOCTH rasudMKallHH B 3Ha-
YHTEJbHOH CTEIeHH 3aBHCAT OT MHHEpPaJbHBIX COCTaB/SIONUIUX,
BbICTYHAIOILHX B POJH KAaTanau3aTopoB. OTHOCHTEJbHOE KAaTaJNHTH-
yeckoe BJIHSIHHE MHKDOSJIEMEHTOB HCKOMaeMHX yrjefi NpH rasu-
buKanUE MOXeT ObiTo NPEACTABJEHO cleiylomuM psiaoM [65]:

Mn>Ba>B, Pb, Be»Y, Co>Ga>Cr>Ni>V>Cu.

K OCHOBHHIM TapaMeTpaM, XapaKTePH3YIOIIUM OTAe/NbHLE Ipo-
necchl rasupUKanuy TBepAblX TOMJAHB, MOTYT OBITh OTHeceHml [95]:

cnocol MOABOJAA TeNA4 B PEAKUHOHHYIO 30HY;

cnocod nojauu rasuHUUPYIONIEro areHra;

THUN razupHIHPYIONIEro areHTa;

TeMIIEpATYPA U JaBjeHHe NpoLecca;

cnocof6 o0pas3oBaHug MHUHEPAJBHOIO OCTATKa H €ro BBIFPy3Ka.

Bce atH mapaMeTpnl B3aHMOCBsI3aHnl MeXAy co60H H BO MHoO-
roM ONpeAeNsioTCs] KOHCTPYKTHBHBIMH OCOO@HHOCTSIMH Ta30reHepa-
TODOB.

[lo cnocoly noaBopa Ttemsa, HeOOXOAHUMOrO A KOMIICHCAlHH
3HAOTepMHYECKoro sddexTa peaknuu yriepola ¢ BOASHBIM [AapOM,
npouecchl rasupUKalul AeJsIT Ha aBTOTEDMHYECKHE H aJJIOTeDMH-
yeckHe. ABTOTepMHYECKHE MNpOLecChl MOJAyuHsaH HauboJjbllee pac-
NMpOCTpAaHEHHE; B HHX TEMJIO TOJAYYalT 34 CUET CXHFaHHSI 4acTH
BBOJIUMOrO B Npouecc yrisi. B asnjorepMHyecKHX Npoleccax MOABOL
TelJa OCYWECTBJsIeTCs] NOyTeM MNpsMOTC Harpepa yraga IHPKYJIH-
DYIOLIHM TBEPABIM, KHJAKHM HJAM ra3zoodpasHbiM TEeMmJOHOCHTeNeM,
KOCBEHHOro HarpeBa TemJIOHOCHTE/sSI Yepe3 CTEHKY PeakTopa HIH
C TMOMOIIbIO TOTPYXKEHHOTO B PEaKTOp HAarpeBarTe/IbHOrO 3JeMeHTA.

st opraHusanuu nponecca B3aMMOAEHCTBHS TOMJIHBA H OKHCJ/IH-
Telsl B pPeaKkTOPe HCIOJb3YIOT CIJIOWHOHA ABHKYlUMiAcs CJAOH Kpyn-
HOKYCKOBOTO YIJIs, COYTHHI{ TOTOK yrisl W OKHCJAHTENS B PEXHME
yHOCA M NCEeBAOONKHMMXeHHBIH CJIOH MeaKO3epHHCTOro yrid. B raso-
reHeparopax co CINTOIIHBIM CJAG€M OpTaHH3yeTcss HHCXOAsIIee ABH-
JKeHHe KYCKOBOTQ TOIMJKMBA H BOCXOJAAILEE JBHXEHHE MNOTOKa rops-
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YMX rasoB. 1akoi NPHHIHN OOYCJOBJHBAET BHICOKYI0 XHMHUECKVIO
H TepMHUYECKYI0O aKTHBHOCTb MNpoflecca H II03BoJsieT rasHpHOHpo-
BaTh OOJBIIHHCTBO THOOB YIJeH, 3a HCKJIIOUeHHEM CIEeKaloIIBXCH.
YaenpHass MPOU3BOAHUTENBHOCTE TAKHX ra30reHepaTopoB OTrpaHHUR-
BaeTcsa YHOCOM MeaguX dpaxnul yras, 4To 4YacTHYHO KOMIEHCH-
pyeTcsa yBeJHueHMeM AaBJeHHs. ¥mepeHHbIE TeMIepaTyphl B Bepx-
HeH 4acTH CJosl yrisi OGYCHOBIMBAIOT MHOBHIIEHHOE COJEpKaHHe
MeTaHa B NpoAyKtoBoM rase [no 10—12% (06.)], a Takxke obpa-
30BaHMe 3HAUHTEJbHHX KOJHUECTB TAaKHX MOOOYHHIX NPOAYKTOB,
KaK CMOJIH, XKHIKHE YIJIEBOAOPOAHL H (heHOJIHL,

B rasoreHepaTtopbl € NCEBAOOKHKEHHBIM CJI0OEM  3arpyxamoT
U3MeJIbUeHHBIH yrojb— pasMep uacthn 0,5—80 mm. Pexum nces-
JOOXHKeHH MNOJJepXKHBaeTcsl nojaved rasudHnupyloulero arel-
Ta. Xopollee nmepeMellUBaHHE B cJjoe O0ecneuHBaeT BHICOKHE CKO-
POCTH TeNmJAO- H MaccoobMeHa, mpuueM MpH rasuduKaluuH IpaKTH-
yeckKu He 06pa3sywtcs mobounble xHAKHe MpoAYKTH. CoiepKaHue
MeTaHa B TOJyyaeMoM rase obbluHo He mpeBbiraer 4% (06.).
BMmecTe ¢ TeM B Mpoieccax ¢ MNCeBAOOKHMKEeHHBIM CJOEM  BeJHK
VHOC MEJKHX 4YacTHIl TOMJHBA, UTO CHHXKAeT CTelleHb KOHBEPCHH 3a
OJAMH TNPOXOA H OCJA0OKHAeT paboTy o00pYNOBAaHHS MNOCISAYIOIHX
TeXHOJOrHueCKHX CTaHil.

B rasoretepartopax, paboTaloUHuX B peXHMe yHOca, nepepada-
THIBAE€TCA NbIJAeBUIHBIA YroJib. OH BBOAHTCS B PEAKTOP B CIOYTHOM
NOTOKE ¢ MAaPOKHC/JAODOAHEIM AYTheM, IPU 3TOM B PEaKIIHOHHOH 30HE
Temneparypa pocruraet 2000°C. B rtakux rasoreHeparopax MoxX-
HO mepepalaTviBaTh BCe THUMBI yriel, Peaknwn B HHX NPOXOAAT
C BBICOKOH CKOPOCTbIO, uTo ofecneunBaer 00JblIyI0 yAeAbHYIO NPO-
H3BOAHTEAbHOCTb. [IpOAYKTOBBIH ra3 NPaKkTHYECKH HE  COAEPXKHT
MeTaHa, CMOJI U KHIKHX yriaeropopoaoB. Ho u3-za BeICOKO# pa6o-
uefi TemmepaTypbl pacxoJ KHCI0OpoAa B TAKHX rasoreHeparopax
fosbuie, yeM B Ta30TeHepaTopax co CIVIOMIHBIM HJH ICEBJOOXKHU-
}KeHHBIM CJI0eM TOMJHBA, ¥ AJs 00ecneueHHs] BEICOKOTO TePpMHUECKO-
ro K. n. f. Heo6xoguMa apdeKTHBHASA CHCTEMA YTHAHM3AIMUHU TEIna,
Ilpn sKcmiyaranup NOACOHBIX Ta30reHEparopoB cjedyeT CTPOro
co0moaaTh PeXHUM MO4aYu Chipbs, IMOCKOJDbKY H3-32 MAaJoOro KOJH-
yecTBA OJHOBpeMEHHO HAaXOAAUIEroCsi B DEAaKTope yriasa Jai6os
HapylmeHHe peXHMa MPHBOAHT K OCTAHOBKE mpollecca.

OAHMM H3 BapDHAHTOB rasudHUKanuu B DeXKHMe yHOCA ABJsSeTCS
HCIOQJIb30B4HHE BOJOYTOJbLHOH CYCNMEH3MH BMECTO CYXOro  [Oblje-
BHIHOro TomnuBa, [Ipu atoM obnervaercs mofaya TONJAHBA B Deak-
TOp ¥ OTRajgaeT HeoOXOAMMOCTh NpHMeHeHHs OyHKepHBbIX CHCTeM
AJIsl er0 3arPY3KH.

OO6BbIYHO ra3ubHIHPYIONIUMH areHTaMH B Iponeccax rasudHka-
IIHK CJyXKaT BO3AYX, KHCI0POJ H BOAsiHOH nap. [Ipu mapososayni-
HOM JyThe OTHaJaeT HeoOXOAUMOCTb B YCTaHOBKE BO3/yXOpasieje-
K, uTO YAEILIEBJseT NPOIecC, HO NOJAYYalollHHACA ra3 HH3KOKaJjo-
PHHHHIH, NMOCKOJbKY CHIBHO pasfasieH asoroMm Boapyxa. [lostomy
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B cxeMax rasuukKanuu npefnoYTeHHE OTAAIT NAPOKHCJIOPOAHOMY
AYTBIO H COOTHOUIECHHE mapa K KHCJAOPOAY ONpPefesioT YCJIAOBHAMA
npoBeJieHHs nporecca. B mpomeccax rugporasupuKanvy B Kayecrse
OJIHOTO U3 ra3H(pHUUHPYIOUINX areHTOB HCHOJB3YIOT BOJOPOA H HOJY-
YAalT OPH 3TOM BBLICOKOKAJOPHHHBEIA raz, 60TaTHIi MeTaHOM.

Temneparypa rasudukaiuy B 3aBHCHMOCTH OT BHIOPAaHHOH TeX-
HOJIOTHH MOXeT KosuefaTbCsd B HIHPOKHX Npefenax —ot 850 gpo
2000°C. TeMneparypHHii peXHM ompejeifercs PeaKIHOHHOH CIO-
COOHOCTBIO YIJIsI, TeMOeparypoll IjaBjleHHs1 30/bl, TpeGyeMbIM co-
CTaBOM MOJYy4aeMOro ras3a. B aBToTepMHYecKHX Iporeccax TeM-
mepaTypa B peaKTOpe KOHTPOJHPYeTcs COOTHOHIEHHEM Iap : KHC-
Jopox B aytbe, Jlaf a/JIOTEPMHYECKHX  NPOLECCOB  OHa
JUMATHpPYETCS MaKCHMaJLHO BO3MOXKHOH TeMmepaTtypoit Harpesa
TeMJIOHOCHTeJIs].

B pasnuuHbix npomeccax TrasHpHKalHH  JaBJeHHE  MOXKeT
MeHSITbCSE OT aTMocdeproro po 10 MIla. YBenuyenue naBiieHHS
co3faet GAaronpusiTHbe YCJIOBHHA [/ NOBBILEHHS TEMIEPATyYpPHl B
3HepPreTHYECKOro K. I. J. [polmecca, CHOCOGCTBYeT TNOBBILIEHHIO
KOHI@HTPAIHK MeTaHa B MNpOJyKToBoM rase, I'asudukanusa mop,
JaBleHHeM MOpelNOUYTHTEebHAa B CJAyYasx NOJY4YEHHS rasa, HCHOJb-
3yeMOro 3aTeM B CHHTe3aX, KOTOpble IPOBOAATCS INPH BHICOKHX
LaBlenHsX (CHHXKAIOTCs 3aTpaThl Ha CxaTHe CHHTe3-rasza). C yse-
JHYeHHEeM JaB/eHHS MOMHO IMOBBICHUTL CKOPOCTb Tra3udHKalHH H
eJIHHHTHYI0 MOIIHOCTb TrasoreHepatopoB. Ilpu rasudprkamuu Kkyc-
KOBOTO H KPYMHO3€PHHCTOrO TOILIHBA CKOpPOCTb rasuduKanuu
NPONOPIHOHANbHA KBaJPATHOMY KOPHIO BEeJHUYHHH jaBJIeHHHA, a IPH
rasupuKanuy  MeJKO3epHHCTOr0 H MNLIJEBHAHOTO0  TOIJIMBA — Be-
JH4uHe pasiaenus [96].

B rasorenepartopax ¢ KHIKHM LIJaKOyJaJeHHeM I[pOIEeCC IpO-
BOIAT NPH TeMnepaTypax BbIlI€ TeMmepaTypPhl MJaBAeHHUS 30JH
(o6buno  Buime 1300—1400°C). «Cyxo30/bpHbe» razoreHepaTophi
paborar mpH 6oJee HH3KHX TeMIepaTypax, H 3072 H3 HHX BH-
BOJAHTCS B TBEPIOM BHE.

B cocraee rasa rasuHKauHy NOMHMO OKCHAa yriepoaa H
BOJAOPOJAA HPHCYTCTBYIOT COEJHHEHHS, COAEpiKalilue Cepy H aMMH-
aK, KOTOpbie SBJASIOTCS SAJaMH I KaTaJH3aTOPOB MOCJE[VIOIIHX
CHHTE30B, a TakXe (PeHOJIB, CMOJBI H KHJIKHE YTJIeBOJOPOAbl. DTH
COe/IMHEHHs1 YAANAIOT Ha CJeJYIIlel 3a rasoreHepatopoM cCrylie-
HH OYHCTKH. B TpOMBIIIIEHHBIX nporneccax rasubukanuu AJas OuH-
CTKH CHHTE3-Ta3a OT CEpPHHCTHhIX CO@}IHHQHHﬁ H JHOKCH/Aa erIepo,rla
NPUMEHSAI0T MeToAb (H3MUeCKOro H  XHMHYeCKOro INOIJIOMIeHHA
3THX KOMOOHeHTOB. B KauecTBe mnorsioTHTeJed HCIOAB3YIOT MeTa-
HOJI, nmponuieHKapboHar, N-MeTHJANHPDOJHROH, CY/ibdojaaH U AHH-
30MIPOMAHOJAMHHE, JUMETHJ- U TOJH3THIEHIJIHKOJH, 3TaHOJaMHHB
u ap. [95].

Il oBecnedenns ourumajbHoro cootHomeHus CO:Hg B CHH-
T€3-ra3e B TEXHOJOTHUECKYID CXeMy OORIYHO BKJIIOUAKT CHEUHANb-
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Puc.*3.5. Cxema nponecca rasH@UKAIMH yTJs:

I — ¢cymxa d H3MeRb4YeHHe Yraf; 2 — palienenHe BO3LY-

Xa; 3 — rasudskanHa; 4 — yTHAH3ANHA 30MBl HJH (HNa-
Ka; 5 — OYHCTKAa CHpOro rasa; 6 — kousepcha CO;

el el |

I —yrons; I —sopgsuol mnap; /77 — aszor; 1V — KHeqoO- I

pox; V—-BOJ:I& HAU Enax; VI == chlpoii ras; VIl — oun- \ r-—

wennwii ras; VIiII —H,S, NH;: cMmonn; JX — cEpresz- Iﬂrf
raz; X—CO, % LE_ 3 hig p

HBIH OJIOK KaTaJHTHYeCKOH KOHBEepCHH u -

OKCHAA  yrJaepoja ¢ BOJSAHBIM IapoM. N

Cxema mponecca rasupHKamuu ¢ TOJY- i

yeHHeM CHHTe3-rasa, roroBOro aJjd aaJib- PP ¢

HeHulell nepepa0OTKH, IpHBeJAeHa Ha

puc. 3.5. lJX
Hoast  AOCTHXKEHHS MaKCHMAaJbHOTO

TePMHYECKOrG K. IL 1. Mpolecca rasoreHepatop AoJxeH palboTarhb
NpH MOBbILIEHHOM JaBJEHHH, ¢ HEBBICOKHM PacX0oAOM KHCJIOPOAAH
BOAAHOrO MNapa, HU3KHUMH NorepsMu Temia. XeJsaresbHo TaKkKe,
yT100b TPH rasupHKaNHH M0Jy4aJoch MHHHMAJbHOE KOJHUECTBO
nmoGoulbix TPOAYKTOB H Tpolecc OBl NPHUCOAEH AJs TepepaboTKH
pasauunex yraeii. Ofnako HCKOTOpHE H3 Nepeurc/eHHbX (paxTo-
poB ABJAAIOTCS B3aHMOHCK/IIOUamOmMuMH. Hanpumep, Heabss obecne-
YHTDb HeBBICOKHMI pacxol Kucaopona u niabeXaTh HpH 3TOM NOGOU-
HBIX MpoAyKToB. [I03TOMYy B KaXjJ0M KOHKPETHOM cJydae TpebyeT-
csi BbIOHPATb ONTHMAJbHOE cOYeTaHHe MapaMeTpoB IIpoIrecca.

B wnacrosmee Bpema paspaGorano Gosee 50 THMOR rasorene-
paTtopoBs, OAHAKO [POMBIIJIEHHOe TNpPHMeHeHHE HAULJH TOJbKO
yeTHipe H3 HHX: rasoreHeparopel «Lurgi», «Winklers, «Koppers-
Totzek» u «Texaco». OCHOBHEIe moKa3aTeJu NPONECCOB rasndgHuKa-
IIHH, OCYIIECTBJsSeMHX Ha 0(a3e 3THX aNnapaTtoB, NpHBEJEHE B
Ta6.a. 3.8 [95, 97].

[Tponece «Lurgiy 6uJs BHepBLle MPHMEHEH B TNPOMBILITEHHEX
macuitabax B 1936 r. B I'epmanun. B 1952 r. ObLio cosjgaHo
BTOPOEe MNOKOJeHHe ra3oreHepaTopos 3TOr0 THIA, H K HacToAleMy
BpeMEeHH B pa3HHXx cTpaHax coopyxeHo Gojnee 100 ycranoBok ¢
reieparopamu «Lurgi». [IpousBogurenbHOCTL €AHHHYHOIO anmapa-
Ta BO3pocaa ¢ 8 go 75 Thic. M3/u Mo CyXOoMy rasy.

B rasoreteparopax «Lurgi» KyckoBo# yroJib BBORXHTCA B peak-
LHOHHYI0O 30HY uyepe3 repMeTH3HpoOBalUBIA 3arpysodunii Oyukep
U rasnduuupyeTcss B NPOTHBOTOKe MapoKHcaopoaHoH cMecH. Iloc-
JefHSs NOJaeTCsl moOj pPELleTKYy, KOTOpas MNOAAEPIKHBAET CJOH
YIiisl; 4epes 3Ty Ke PelleTKy BHIBOAHTCA cyxas 3osa. O6bemHoe
COOTHOUIEHHE Map : KHCJAOPOJ BHIGHpaeTcss TakuM, 4ToObI Temmepa-
Typa cJosi yras Oblia HHXe  TeMIeparypel IJIaBJECHHS  30JIHL
B oxnaxpawmel py6alnKe reHepatopa o0pa3syercss HacblleHHBIR
BOASHOH map.

¥roJb, nNOCTYnamuidi B rasoreHeparop, NOCJIEA0BATENbHO MNpPO-
XOAHMT TPH 30HBI HarpeBa. B #1epBoii 30He — BepxHSAH YacTh peak-
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Tabanua 3.8. XapaktepHcTHKA cOBPEMEHHBIX MPOMBIMIJEHHBIX Ta30reHepaToOpoB

T'azorenepatop
IT b « -
Oasate «Lurgis ‘ «Winklers» ¥&pzréir»s «Texacor

Xapakrepuctuka yhas:

THI Bee yrum, JIHrHuTH Bee yrau

KpOMe KOK- H cy60uTYy-
cylouMxes MHHO3HBIE

pasMep YACTHH, 6—40 0,1—8 0,075 (70%) 0,1—10

MM

cofepxaune Baa- JJo 30 Jo 12 Jo 8 o 40

ru, 9% (macc.)
Coctosiune yras B pe- Crannounap- [Ilcespo- Pexum Bopoyroavuas
AKTODEe HLIR CJIOH O}Kl‘!‘}i{eHHhIﬁ yHOCa cycrneusus B pe-

CJIOH XHMe yHoca

Padouee parnenve, 2,0—3,0 0,12—0,21 0,14 3,5—4.0
MIla
MarcumManbuas  Tem- 1200 1100 2000 1600
TiepaTypa B la30TeHe-
patope, °C
BHA AyTbs [MapokucaopogHoOe
CocTosiHHe 3071 Cyxast A ARl maak
Bpemsa npefuipasna [—3 u 20—40 mun 05—10c¢  1—10 ¢
yrass B ra30reHeparo-
e
gTeneHb kKonBepcuu 99 60—90 90—96 99
yraepoda, %
MaxcuMaannas  elH-
HHYHAS MOUWMHOCTH ra-
30CEHEPATOPd:

1o yIialo, /4 75 42,2 35,2 6,0

oMy

no rasy, Teic. 140 33 55 12

M3y
Pacxoa, 1/t OMV:

KHCJI0pOAA 0,50 0,50 0,76 0,85

napa 1,90 0,88 0,24 0.30
‘O6beMHOe  OTHOWEHHE 5,9 3,1 0,55 0,64
nap/KHea0pog
«CocTaB cuiporo rasa®,
% (06.):

CO 20 30—50 55—66 o5

H, 39 35—46 21—32 33

CO, 30 13—25 7—I12 11

CH, 10 1—1.8 0,1 0,1

CrHn, 0,7 -— — —
Cpeance otuHoulenye 2,0 i,0 0,5 0,5
H;: CO B rasc
Tennota cropanust ra- 11,5 9—13 10,6—11,8 11,5
3a (Bucmas), MJx/M?
Tepvuueckutt  x m g, 75—85 45—75 75—85 75

rasoresepartopa, 9

* Bea yyeFa cOmePMauHA CepHHCTBIX COELHHEHHI,
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Topa — Opu TeMneparype 350°C OH CYWIMTCS TFOPAYHMH rasamd,
B CpeAHel —mnpu TeMmmeparype ~~600°C yroan mnomBepraercs
MOJYKOKCOBAHHIO ¢ 0OpasoBaHHeM Ta30B, CMOJB M IOJYKOKCA.
B rtperbeli 30He, pacloJIOKEHHOH Yy OCHOBAaHHs TIa3OreHeparopa,
npu temnepartype 870°C B pesysnbrare peakuHH TOIJHEA C mapoM
M KHCJIODOAOM ofpasyercs ras3, KOTOpPHJ OpAaKTHUeCKH He cojep-
XHUT Merana. ['as mpoXoAHT C/oft yriaa CHH3Y BBepx, IIPH 3TOM ero-
TeMIlepaTypa CHHXKaetcs, H B 6oJsiee XOJOAHBHIX 30HAX peakTopa
ILAYHHAKT NPOTEKAaThb peakUMHM ob6pa3oBaHus MertaHa. Takum o6-
pasoM, B NOJNYYaeMOM HpPOAYKTOBOM rase collepXKarcs Henpemesb-
Hble YIVIEBOJAOPOAB H CMOJBL, YTo TpebyeT 00s13aTENbHOH OUHCTKH
raza u o0yc/NOBJAHBAeT BBICOKHH PacXxoJ BOAH IS OXJaXKIeHHSt H
yoaleHHs HeXXeJaTeJbHbIX KOMIIOHEHTOB. ['a3 TaxkXKe COINepKHT
MOBHIIIeHHOe KOJHYeCTBO MeTaHa [no 8—12% (06.)].

[Tpounecc rasudpuxamuum MetonoM <«Lurgis oTnuyaeTcss BHICOKOM.
CTeNeHbID KOHBEPCHH yriepona, pocrurawoomeit 99%. Tepmuuyeckuit
K.IL 1. rasoreseparopa cocrasasier 75—85%. IlpenMymecTBoM
npomecca «Lurgi» aBasgeTcs TakXKe TO, YTO OH IPOBOJHTCS IpH
NOBHIINEHHOM JaBJEHHM, YTO 3HAYHTEJNbHO YBEJNHUUBAET €IHHHUHYIO
NPOM3BOAMTENbHOCTD rasoreHeparopa M MO3BOJIAET CHH3HTH 3aTpa-
Thl Ha CXATHE rasa NpH €ro HCHOJb30BAaHHH B [AJBHEHIIUX CHH-
Te3ax. '

[Tponece «Winkler» — mepBefi NpOMBIIJIEHHBIF MNpOLECC Trasu-
bukanun yria., MaxcHManibHas eAHHHYHAsA MOMIHOCTb AHCTBYIO-
IHX ra3oreHepaTopoB 3TOTO THNA B HACTOSIINEe BpeMsi COCTABISET
33 teic. M3 rasa B yac. [Ipomecc ocHoBaH Ha IepepaboTKe yras B.
TMCeBAOOKHMKEHHOM cJ0e IpH atMochepHoM AaBiaeHHH. Temnepa-
Typa B cjioe mnoadepxHBaeTcs Ha 30—50°C Huxke TeMIepaTypel
pa3MsTrYeHHsT 30JIbl, KOTOpas BLIBOJAMTCS H3 PeaKTopa B CYXOM
BHE.

I'azoreneparop «Winkler» mpencrasasier coGoil annapart, gyTte-
DOBAHHHHA H3HYTPH OTHEYNIODHBIM MAaTEPHAJOM, MCEeBACOXKHKeHHBIH
cjIoft co3jaercsl NPoAYBaHMEM NapOKHCJOpPOAHOH cMecH dYepe3 H3-
MeJbUeHHbI Vroab. Dosee Kpynuble YacTHnBl yras rasudunupy-
IOTCS1 HENOCPEACTBEHHO B CJ0e, a MeJKHe YacTHUB BHIHOCATCS H3.
Hero u rasupHnHpyoTca npu temmeparype 1000—1100°C B Bepx-
Hefi YaCTH peakTopa, KyAa JAQMNOJHHTeJNBHO MNojaeTcs Tra3udriu-
pylomu#l areHT. 3a cyeT HMHTEHCHBHOrC TelJo- H MaccoobMeHa B
peakTope TMOJyYaeMblli ra3 e 3arpsi3HsieTcsl NPOAYKTAMH [HPOJH-
3a U colepXuT Majo MeraHa, Oxoso 309 304B BHIBOAHTCH H3
peakTopa CHH3Y B CyXOM BHjle NpH NMOMOINH BHHTOBOrO KOHBeHepa,
OCTaJIbHAA YacTb BHEIHOCHTCSI ra3oBHIM TMOTOKOM H YJaBJIHBaercs
B IIHK.JOHe U cKpyGGepax.

[Ipomece «Winkler» ofecneurMBaeT BBLICOKYK  NPOH3BOAHUTEINb--
HOCTb, BO3MOYKHOCThL nepepaboTKi pas/HYHHX Yried U YNpasJeHHd
COCTAaBOM KOHeuHbIX npoAyKToB. OgHAKO B 3TOM MNpOIECCe BeNHKH
LOTEpPH HempopearupoBaBlierc syrias —ao 25—30% (Mmacc.), Bo-
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HOCHMOIO H3 DPeaKTopa, 4TO BeleT K MOTEepsiM TeMJIOTH M CHHKEHHIO
SHepreTHyeckoi 3QQPeKTHBHOCTH Tpouecca. IICeBAO0XKHKEHHBIR
CJIOH OT/NHYaeTess OOJbIIOH YYBCTBHTEILHOCTHI) K H3MeHEeHHSIM pe-
JKHMa Mpollecca, a4 HHU3KOe JAaBJeHHEe JIMMHTUPYET NMPOH3BO/IHTE]b-
HOCTb ra30TeHepaTopoB.

IlpeacraBuTeseM mpoueccoB rasuHKamHU [bLJIEBHJHOTO TOIUIH-
Ba B pexuMme yHoca gasiercs npornecc «Koppers-Totzeks. IlepBhiit
MPOMBIIIJIEHHEIH ra3oreHepaTop 3TOr¢ THIA M[POHU3BOAHTENBHOCTBIO
4 Thic. M® B 4ac cHHTe3-rasa Obln coszan B 1952 r.; coBpeMeHHEIE
rasoreHepaTopbl HMeKT NPOH3BOJAHTENbHOCTH Mo rasy 36—50 ThIC.
Mé/y,

['azorenepatop mpeacrasisier co6oif anmapat KoHHYecKoH ¢op-
Mbl C BOASHBIM OxJaxaeHueM. OH cHaOXeH ABYMS HJH UYETbIpbMS
TOpeJKaMH, pacHoJOXKeHHbBIMH JApPYr OPOTHB Jpyra, W ¢yrepoBaH
H3HYTpH TEPMOCTOHKHM MarepuanoM. Beicokag typOynusanus pe-
areHToB, JOCTHTaeMasi 3a CYeT MOJAYH BCTPEYHBIX NMOTOKOB TOMJIKB-
HOH CMeCH ¢ NPOTHBONOJOKHBIX CTOPOH KaMepbl, 00eCHeunBaer
NPOTEKAaHHe peaKUHi#l ¢ BBLICOKHMH CKOPOCTAMH H YJydYllIeHHe CO-
€TaBa NOJyYaeMOoro rasa,

Yroab OpefBapHTeNbHO H3MeJbyaercd A0 9acTHI pa3MepoM He
fosee 0,1 MM u CYWIHTCA A0 OCTAaTOYHOTrO COJAEpXkKAaHHS BJarH He
Boime 8% (macc.). ¥rosbhas nblib U3 OYHKepOB NOAAETCA B ropeJ-
KM NOTOKOM YacTw HeoOx0oAMMOro AJag Mpolecca KHCIOpona,
OCTaJbHOH KHCJIOPOJ HACbIIaeTcss BOASHBIM MapoM, HarpeBaercs
H BBOJAMTCS HemocpeiAcTBeHHO B Kamepy. Uepes tpyCuatyw pybam-
Ky B PeakTop BBOJWTCA NeperpeTolil BOAsSHOH oap, KOTOpPHH CO3-
JlaeT 3aBecy, NMPeAOXpPaHAIIYI0 CTEHKH peakTopa OT BO3JeHCTBHSA
BHICOKHX TeMmepatyp. llpu TemmepaTtype rasoB B 30HE TOpeHHA MO
2000°C yriepoja TONJIMBA TPaKTHUECKH NOJHOCTHI) BCTyHaer B
peaxknuw 3a 1 c¢. [opsiyuil resmeparopHblii ras oxJaxjaaercs B KOT-
Je-yrunusatope a0 300°C u «oTMbBaercsa» BOJAOH B CKpyO6epe no
cojgepxanus ok MeHee 10 mr/m3. Cojpepikamascs B yrjae cepa
Ha 909% mnpeBpamaerca B cepoBojopof W Ha 10% —B cepookHCh
yraepopaa, llnak BBIBOAHTCS B XKHJAKOM BHAe H 3aTeM CpaHyJaHpY-
eTCA.

BenescTBHe BLHICOKOH TeMIepaTypsl mpomecca aJs rasHHKanuH
MOTYT OBITb HCMOJbH30BAHBL YIJIH AIOOOro THIA, BKJIKUAS CIEKalo-
mKecd, a MOJyYeHHbIE ra3 GefleH MeTaHOM H He COJEpPKHT KOHIEH-
CHPYIOUIHXCA YIJIEBOJIOPOAOB, UTO o6jeruaeT €ro IMOCMEAYIOUIYIO
0yHCTKY. K HelocTaTKaMm mpolecca OTHOCHTCH HH3KO€ JlaBJieHHe H
NOBHIINEHHBIH pacxoj KHCAopoaa.

ITpomecc «Texaco» ocHoBaH Ha rasudHKanHu  BOJAOYTOJbHOR
CYCHeH3UH B BepTHKanbHOM ¢yTepoBannoM rasoreneparope, pabo-
TameM npH fdaejeHun ao 4 Mlla, Or orpaGoran Ha OIBITHO-
MPOMBIIITeHHAX YCTAHOBKAX, U B HACTOsII€e BpeMs BeAeTCs CTpPOH-
TEJbCTBO Psifla KPYNHBLIX KOMMECPHYECKHX rasorenepatopos. B mpo-
necce «Texaco» He HyXHA HpefBapHTeNbHAsg oOCyIIKa YIVIf, a
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CycneH3HOHHAasd (opMa ChIpbs YNPOLIAeT KOHCTPYKLHIO y3Ja ero
nopauh. K Hejocratkam mpolecca OTHOCHUTCS TOBHILEHHHHA DPaCXOA
TONJHBA H KHCJIOpPOAZ, UTO OOYCJIOBIEHO MOJBOAOM JOTMOJNHHTENb-
HOTrO TeIJla Ha ucllapeHHe BOoAbL

[IpoBopuMEIe B HacTOsIllee BpeMs PaboOTH MO COBepUIEHCTBO-
BaHHI0 aBTOTepMHUYECKHX INpOLLeCCOB HallpaBJeHH B OCHOBHOM Ha
NOBBLIILIECHNE JaB/AeHHA razudHKanuu, yBejJHUYEHHE eIUHHYHOH MOIL-
HOCTH H TEPMHYECKOTo K. 0. [, PeakTopoB, MaKCHMaJlbHOE COKpa-
nmenue o6pazoBaHHg MOOOYHBIX NPOAYKTOB. B aBroTepMUYeCKHX
nponeccax rasudukanuu 10 30% yrag pacxoayercs He Ha o6paso-
BaHHe rasa, a Ha MNOJYYeHHe Heo6XOAMMOro Temjaa, IJTO OTPHIA-
TeJbHO CKAa3hIBAeTCH Ha 3KOHOMHKe IMpOIeccoB, o0COOeHHO IIpH
BBICOKOH CTOMMOCTH j00blyu yras. IlostoMy 3HauHTeNbHOe BHHU-
MaHHe yjeaseTcss B IoCHelHee BpeMss pa3paboTKe cxeM aJjoTep-
MHYEeCKOl rasu¢UKalHi TBEpJAOro TOILIHBA C HCIO/Ab30BAaHHEM Tel-
Ja, MOJNyuaeéMoro OT PaclijaBOB METAaJJIOB HJAHM OT BLHICOKOTEMIIe-
PaTypHBIX AAEpHLIX PeaKTOpOB.

[lpomeccel B pacniiaBe sIBJASIOTCS BApHAHTOM ra3H(pHKAUHH YT-
Jsg B pexuMe yHoca, B HuX yroap H TrasupUUUPYIOLIHH AaresHt
IOAAI0TC Ha MOBEPXHOCTb paciyiaBOB MeTaJIOB, IIJIAKOB  HJH
coJIeil, KOTOpbleé HrpamT poJb TemaoHocurensedl. Hawubosee mep-
CHEKTHBEH MpPOIecC C pacnjaBoM  kKeJje3d, IOCKONbKY MOXHO
HCIIOJNIb30BaTh HMEWIHecs B psife CTpaH CBOGOJHBIE MOIIHOCTH
KHCJIOPOAHBIX KOHBEPTEpOB B YepHOH Metasnnyprun [97]. B mannom
IpOIleCCe TasoreHepaTtopoM CJYIKHT moJblll, (yTepoOBaHHBIH OrHe-
YOOpHBIM MAaTepHa/JOoM aNlapaT-KOHBepTep C BaHHOH pacmjaaBjeH-
Horo (Temneparypa 1400—1600°C) 3xKeqesa. ¥YroJbpHas 0Oblab B
CMECH C KUCJOpPOAOM H BOJASHBIM [apoM MoAaeTcs ¢ BepXxa anma-
paTta NepHeHJHKYJApHO NOBEPXHOCTH paclmjaBa C BLICOKOH CKOpO-
CTbIO. JTOT NOTOK KakK Obl cayBaeT o0pa3oBaBUIAiCA HA [OBEpPXHO-
CTH pacljaBa lijaM H OepeMelIHBaeT pacijaB, YBeJIHYHBAs
IIOBEPXHOCTb €ro KOHTaxTa ¢ yrieM. Baarogaps Bblcokoil Temmepa-
Type rasu¢pukanuss NPOXOAHT oyeHb OblcTpo. CrenmeHb KOHBEPCHH
yraepofa gocturaer 98%, a tepMHYecKHH K, M. A. COCTAaBJAET 75—
809%. Ilpeanonaraercs, 4T0 KeJ/1€30 UrpaeT TAKKe POJb KATAIH3A-
topa rasudpukanuu. Ilpu po6asienuu B pacnjas H3BECTH NOCHe-
g B3aUMOJEHCTBYeT ¢ cepoH yrisi, oOpasya cyabduA Kaabliug,
KOTOPBIH HenpepbiBIO BHIBOAUTCH BMecTe CO uwijakoMm. B pesyabra-
Te yjaercsi OCBOOOJMTb CHHTe3-ra3 OT Cepbl, cofepxauleHcs B yr-
Jge, Ha 95%. CwHHTes-ras, moJy4YeHHBIHi B TMpolecce C paciaBoM,
coflepxur 67% (06.) CO u 28Y% (06.) Hy. Totepu xesesa, Koro-
phHle JOJIKHB BOCHOJHATHLCS, COCTAaBASKT 5—15 r/M3 rasa.

[TepcnekTHBHBIM KpynHOMaciTaOHBIM H OTHOCHTEJNBHO HEe0pO-
'HM HCTOYHHKOM BBLICOKOOOTEHIIHAJBHOTO Tenna ajidg [‘83H(I)HK3[1HH
TBepblX TONJHB MOMKeT OBITb BbICOKOTEMIepaTYpPHHHA [a300X/1axX-
JlaeMblidl SIACPHBIH peakTop, KOTOpbIA HAXOAMTCa ceffiac B CTaAHH
pa3paboTKH M ONLITHOH NpoBepkH. PeakTop obecmeuynBaer moABOJ
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BHICOKOMOTeHIHanbHoro Temna (950°C) anas nposeseHus npolecca
rasupukanuu yrias. Temno OT NPOMENKYTOUHOTO TeJHEBOTO KOHTYpPA
OyieT mepejaBaTbCsl B PeakTOp MapoBOH rasudHKaluMH Hemocpes-
CTBEHHO K VIV, KOTOPHE [0 BO3/eHCTBHEM BOJAMHOTO mapa
IpeBpaTUTCA B CHHTe3-ras. llpu rasudukanmmu ¢ HCHOJb3OBAHHEM
TeIJIOBOE 3HEPTrHH BBICOKOTEMIIEPATyPHOTO SJIEPHOrO  PEAKTOopa
nmoTpeOHOCTL B yIVIe Ha IPOHM3BOACTBO PAaBHOTG MO CPABHEHHK) C
ABTOTEPMHYECKHMH MNpOIECCAMH KOJHYECTBA CHITE3-Ta3a COKpa-
taTca Ha 30—50%, mpu 3TOoM 3Kosoruyeckas yuCTOTA mNpoiecca
TIOBLICHTCH.

M3 cuHTe3-raza B 3aBHCHMOCTH OT YCJOBHH TpPOBEAEHHS MpO-
llecca ¥ HCIOAb3yeMOro KaTajH3aTopa MOXKHO I0Jy4aTh IIHPOKYIO
ramMMy yIJIEBOJOPOAOB H  KHCJIOPOJCOAEpPKAUIHX  COeJMHeHHH.
B npombimiennnix Macmrabax na 6asze CHHTe3-rasa B HacCTOAIIEe
BPeMsi OCYIIECTBJASETCS] MPOHU3BOJACTBO TAKHX MPOJAYKTOB, KaK Me-
TAHOJI, XKHJKHE YIIeBOAGPOLB H [P.

Eme B 1925 r. ®. Oumepom u X. Tponmem 6wl ocyniecTsieH
cHHTe3 ajudartuueckux yrieBofoposior u3 CO u Hp, Kotopbift Owui
HasBan ux umenamu. CHHTe3 NPOBOAHJICA Ha JKeJe3HblX H Kobajb-
TOBHIX KaTaJd3aTOpax HPH aTMOC(EpHOM jaBJeHHH H TeMIepary-
pe 250--300°C [77]. B wuccnefoBaTenbCKOH M HPOMBIIJIEHHOR
NpaKTHKe [IHPOKOE pachpoCTpaHeHHe MOJYYHIAH  MOJHPHKANHK
KOGaJbTOBBIX - H 2KeJe3HhIX KAaTaJH3aTOpPOB, NJAaBJEeHHHIX, CHEYeH-
HbIX, EMEHTHPOBAHHHIX H OCaXKJEHHBIX Ha KH3e/bI'YTe€, KAoJHHEe H
APYrHX HOCHTeJAX € pasjuyibMH  cTpykTypHuMH (AlOs, Vy0s,
Si0;) u  xmmuueckumu (CuO, CaO, ZnO, K.O) npomoropaM
[98]. B npHcyTCTBHM KeJile3HBHIX KaTalH3aTOpPOB  YBeJHYHBAETCH
obpasoBalive oJedHHOB H KHCJIODOACOAEPXKAIIHX COCJAHHEHHH.
Ko6anrToBble KaTaJH3aTOPH CMOCOGCTBYIOT 0O6pasOBaHHIO mpe-
MMyIHECTBEHIIO aJKaHOB HOPMAJIBHOTO CTPOEHHA, B 3HAaUHTEIbHON
CTeneHH BhICOKOMOJICKYJAADHEBIX.

Ha napamerpbl npomnecca cuiresa ®Puumepa — Tpomnma u cocras
MOJyYyaeMBX NOPOAYKTOB 3HAYHTEJNbHOE BJHSIHHE OKa3blBaeT KOH-
CTPYKIMS NpHMeHsieMHX peaKTopoB. B ammaparax co cTamuoHap-
HBIM cJoeM KaTaluzaTopa, paboTalIMuX NpH HH3KHX TeMieparty-
paXx, MoJMyyalT B OCHOBHOM ajH(aTHIeCKHe yrieBOAopojinl. B pe-
AKTOpax ¢ IMCEeBACONKHKEeHHbIM CJ0eM KaTajlM3aTopa, e peakiHH
OCYHIECTBAAIOTCH TpH OoJiee BBICOKHX TeMIeparypax, B COCTaBe
NPOAYKTOB MPHCYTCTBYeT 3HAYHTENbHOE KOJHYECTBO OJeQHHOB H
KHCJIOPOACOiepXKAallHX CoeJHHeHUH.

[TepBhie NpOMHILIEHHHE YCTaHOBKH [0 cuHTe3y @uuiepa — Tpomia BBege-
HH B jeficTBue B cepeaure 1930-x rogoB B Iepmanun n Auramn. K 1943 r. 06-
mas MOIIHOCTL CO3JaHHWX YCTAHOBOK MO NPOH3BOACTBY MOTODHHIX TOILIHB 3THM
MeTOAO0M MNpeBhicuaa 750 ThC. T B roAd. Ha GoJblIMHCTBE H3 HHUX [OPHMEHAICH
cranHoHapHmii caofi KoGanLToBoro karanusatopa. ONHTHas yCTaHOBKA C ICEBAO-
OKHXEHHBIM CJI0EM XEJe3HOro Karaap3aropa MOMHOCThlo 365 THC. T B Troi
YrIeBOAOPOAHBX HOPOLYKTOB 3KCILTyaTHpoBajack B 1948—1953 rr. B CIITA. Ore-
YecTBeHHasi ONHTHO-IPOMHILIJIEHHas YCTAaHOBKa cuHTesa Puuwepa — Tpomma sxkc-
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nayatHpoHaaack B r. JIsepxuncke ¢ 1937 r. B redeHme psaaa Jer. C 1952 r,
YHKIUHORHPYET NPOM3BOACTBO YrIeBOZOPOAOB H3 cumTe3-raza B I. HoBouepkac-
CcKe, TAe cHHTC3 NPpOBOAHTCA B peakTopax <o C'fauHOHapHHM cioeM KofansToBoro
KaTaan3zaTtopa, a neJeBhIMH NpoIYKTaMu ABJIAIOTCH  MHAKHE YIV€BOIOPOJAHHIE
pacTBOPHTE/H, CRIpbe A3 MOMMUHX CpPEACTB H ApyrHe MNPOAYKTH XHMHYIECKOro
Ha3HadeHus [99].

B 1954—1957 rr. 6bJI0 COOpPYXKEHO NPOMBILIJICHHOE MpealpHsi-
THE 10 mepepalGoTKe VIV B XuAKdHe MoTopinie TomauBa SASOL-I
B IOAP momuoctbio 230 ThiC. T B roa XUAKUX NpoAYKToB. Ilosanee
TaM e OblJIH CcOo3faHBl elle aBa aHAJOTHYHLIX OpeANpHSATHSI —
SASOL-II (1981 r.) u SASOL-IIT (1983 r). HOMHHAJBHOH MOII-
HOCTbIO Mo 2200 THIC. T B MO XKUAKHX NPOAYKTOB KaxKoe.

Ha Bcex mnpeanpuATHAX Tras3u(HUKAIHIO BLICOKO30ABLHOrO (10
30%) O6uTyMHHO3HOrO Yragd, coiaepxkaliero 1Y% cepbl H HMEOIIEro
Tem10Ty cropanus 23 MJIx/kr, mnpoBOAsAT B rasoreHepaTtopax
«Lurgi», paboraomux noia pasjaeHueM. llpHHNUNHaNBHAsT TeXHO-
goruyeckas cxeMa SASOL-I npencrasaena Ha puc. 3.6. 3aech uc-
NOJb3YIOTCA PEaKTOPHl ABYX KOHCTPYKIHA: CO CTalMOHApHBIM H
MCeBAOOKHKEHHBIM CJIOEM KaTajHsaropa (Ha APYrHX 3asofax -—
TQJIIbKO PEaKTOpbl C IMCEBAOOKHIKEHHHIM caoeM). B Kaxiaom peak-
TOpe CO CTalHOHAPHBIM CJIOEM KaTajH3aTop pasMelmaercst B Tpybax
{6onee 2000 wr. pnHuOll mo 12 M H BHYTPEHHHM AHAMETPOM
50 Mm). I'as npoxoauT no Tpy6aM ¢ BHICOKOH JIHHEHHO! CKOPOCTbIO,
4yT0 ofecneyHBaeT OLICTPBI OTBOJA TemJa Peaknui U co3faHHe IOoYy-
TH IO Beeil Ajiune TpyO ycaoBuil, 6Mu3KEX K H3oTepMuueckuM. llpu
paboyeM j[aBJIeHHH B PEAKTOpe
2,7 MIla u Temmepatype oko-

Jgo 230 °C pocrHraercs MakcH- | m I I oy |z
MaJbLIBIH BHIXOA aJiKatOB. ! ? 3
T -I7
1 el
4 5 § —¥
| 1 T
Puc. 3.6. Cxema 3aBoga SASOL-I: XXm 7
! — npoH3BOJICTBO KHCAOpoLA; 2 — Maszorede- ‘ XX
patopul <LUrgi»; 3 — sucprocTaHmus: 4 — {
npogece «PenoconbBan»; § — ceNapauia; 6 — T l
nepepaBoTka CMON H  Maced; 7 — nponecc
«PekTHaons; 8, 9 — peaKTophl CHETe3a @u- 8 9
wepa — Tpollia co cTALHOHAPHBIM H NCEBLO- a I 10
OWHMCHHIIM CNOEM KaTanu3aToOpa COOTBeTCT _f
BeHRo; 10 — KoubepcHa, 11 — Bbigenedde *
KHCMopolcoiepKalliHX  coepMHenufl; j2 — i i
ouncTka mnapaduros; 13 — nepepaboTKa XKui- 5 it = 5
KHX TNPpoLYKTOB; I4-- oauroMepHlanua oJce-
dunoB; 15 — KpHorcRuas cenapamas; 16 — Xi | Iz
CHITE3 aMMHaKa; T— g r

{— nof/nyx: Il — yroas:; 6!1! —owoga; [V -—
1eK: — Kpeosor; VJ — 6eH3ON-TOARYONM-Kpe-
soqbiad Gpakyna; VI — mupokKas OGedsHio- 12 | 13 [:H

Baa dpakuua; VIir '—CIJEHOJ'IbP; IX — cuupth; [Q Al I_I—T',’_’H

{ — KeTOHBI, X[ -— XHiKHe NpPOAYHKTH XI[I —
ouHtUennble napadbuaw; X[J! — koTeaunoe ’ X Xt
Torndgo: XIV — mH3enbwoe TOMAKBG, XV ~— XX
‘Geusnn; XV/ — TONAHBHHEA ra3 B FOPOACKYIO 15 16
tetb; XVII— 0Oy XVI—~Ng XIX —rasm
Cs—Cy; XX —Hy  XXI — KuCRHe  raghli:

XXII —NH,; XXIIT — (NH),50. A g
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B peakTopax ¢ NCceBAOOXKHIKEHHBIM CJI0€M KaTajausaropa (nua-
MetpoM 2,2 M ¥ BHICOTOH 36 M) CHHTE3 NMPOBOIAT NPH TeMIepaTtype
300—350°C un maBnennn 2—3 Mlla, pacxon rasa B peakTop MOCTH-
raer 100 Teic. M3/u. IIpoayKTel peaKuuu NOCTYIAIOT B OTCTORHYIO
CeKIHI0 W 3aTeM B UHKJOHBI AJS1 OTAEJeHHs 3aXBayeHHOH KaTaiu-
zaTopHOB mbax. OtHomwenne IHo: CO B crIppbeBOM cHHTE3-Taze co-
crapasieT 2,4-—2,8, nojyuaeMble KHAKHE NPOAYKTH OTJIHUAKOTCH I0-
BHIIUEHHHM cojepxkanyem ogepunos. Ha npeanpustuax SASOL
BO BCeX THnaXx peakTOpPOoB MNPHMEHSIOT KaTaJaH3aToOpsl Ha OCHOBE
Kese3a, NPOMOTHPOBAHHBIE INEJOYLIO; 3TH KAaTaJH3aTOPbl AeIleBhl
1 0GeclneynBalOT HU3KHH BBIXOJ MeTaHa; pacxo]d yris Ha nojJyuenne
I T XMAKHX NPOAYKTOB cocTaBiaseT 9,6—6,4 1. Insg nonyueHHus Mo-
TOPHBIX TOMJHB, OTBEUAKOLIMX TPeBGOBAHUAM CTAHJAPTOB HA TOMINBA
13 HedTH, 1OJyyaeMble NPOAYKTbl NMOABeprarT 06JaropaxKuBaHiio:
GeH3UHOBBIE (DPAKUUH — OUYHCTKE H DPHU(MOPMHNIY, nponuieH u Oy-
TeHH — noJivMepusanun. TepMHUECKMK K.I.J. KOMILIeKca mepepa-
OOTKH YIrJisi B MOTOPHBIE TOIMIMBA C HCIOJAb30OBalueM cHHTe3a Pii-
wepa — Tpomua cocrasaser 35—40Y% . CeolicTBa 6eH3HHOBMX M AH-
3eJbHBIX (paKu¥i, MoNy4aeMbX B DPa3JHUHBIX THOAX PEaKTOPOB,
CYlLIeCTBeHHO pasanuanrcs (raba. 3.9) [100]. Hapany ¢ motopusb-
MH TOWIMBAMY Ha 3THX 3aBOjJaX MOJNYYAlOT aMMHakK, cepy ¥ Apy-
THe XHMHUECKHe MPOAYKTHI.

Kak u apyr¥e npouecch OXKHKeHHd, nepepaboOTKa yIis MeTO10M
rasuuKkanuy ¢ MocHedyIomUM CHUHTE30M MOTOPHBIX TONAHB Tpe-
OyeT BBICOKHX KAaNMMUTAJbLHLBIX ¥ 3KCIIyaTamMOHHLIX 3artpat. Hanpu-
Mep, KaluTaJabHble BJOXKEHHS Ha CTPOUTENbCTBO 3aBoga SASOL-II
COCTABHJH OKOJO 4 MJpA. goaa. (B menax 1980 r.). [Tpu 8000 u
paboTn o6uKe 3KCnJAyaTanHOHHble 3aTPAaThl HA 3TOM NpeANpHSTHH
coctaBaaoT 987 MaH. noad. B roa (B ueHax 1980 r.), B TOM wumnc-
ae [101]:

CrouMocTe yras 125 BenomoraTesibHble MatepHaanl 80
ConepxaHHue nepcoHaJsaa 80 H DEeMOHT

DIEKTPOIHEPrUA 80 HakqafHbe pacxoasbt 80
Karaausaropbl H peareHTH 24 AMopTH3anMORHLIe  oTUHCJAe- 520
Bona 2 HHA

B cpaBHeHHH € PHADPOTEHH3ALUOHIBIMH MPOUECCAMH METOJ, OXKH-
JKEeHHd yriasg depes cuures duiuepa — Tponuia 6onee npocT no am-
napaTypHOMy O(GOPMJIEHHI) H YCJAOBHSIM IKCIJIyaTamuy, HO ero rep-
MHYeCKHH K. 1. 1. npuMepHo na 15% nuxe,

3.3. NOJIYYEHHME TONMJIHB K3 NPHPOJIHLIX BUTYMOB
H FOPIOYHKX CIAHLEB
Ilepepatorka npupoduelx burymoe

K npupoaspiM OUTyMaM OTHOCHUTCS T'Dyniia T€HETHYEeCKH CBA3aHHBLIX
¢ He(pTb YrJAeBOJOPOAHBIX COEAWHEHHH €CTEeCTBEHHOrD MPOHCXOXK-
IeHYs, ABJASIOUHMXCSA NPOAYKTAMU NpeppallleHHil M BCTpeYalomuxcs
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Ta6auna 3.9. CoficTBa GeH3HHOBHX M AM3eAbLHHX dpakuuf,
nosyseHHBIX no TexHojorua SASOL

Tonnupa, TONYy44€MEBlE B PEAKTO-

pax co cnoem KaTanH3aATOPa
Topapuele TonJd-

Iloxazartens Ba 348044
SASOL-II NCEeRI00MK Y KCH-
CTANROHAPHBIM AN
Bensun

Brixoaq ma cyMMapHbIA XKHA- 55—65 80 25

Kuil npoaykT, % (mace.)

[TaoTHOCTB, KF/M3 720 730 745

OKT2HOBOE THCJAO:

MOTOpHBIH METO 85 88 89
HCCNCAOBATENLCKER  Me- 23 98 93
toa (0,3 r/a TIC)

¥YraeBoZ0poaAHBI COCTAaB,

% (macc.): ,
napadHAH 45 45 50
oneduHb 24 25 10
apoMaTHYeCKHe 27 30 40

Juseavbroe Tonaugo

BHX0A Ha CyMMapHHH XHJ- 35—45 20 75

Kuii TIpoAyKr, % (Macc.)

ILaoTHOCTB, Kr/M? 820 820 800

[leTraHoBOE YHCIO 47 50 55—65

Yraesozopoanni CoCTas,

% (macc.):
napagpHEH 96—98 96—98 65—75
oJeHHB — — 20—30
apoMaTHYecKHe 2—4 2—4 5—10

E MOPUCTHIX M TPELIMHOBATHX nopofax. Mx oTixuuTe bHOR 0coben-
HOCTbIO SIBJASIETCA TBep/asi, Bs3KAas HJIN BA3KOXKHAKOCTHAA KOHCHC-
TeH¥sl, NOBbIIEHHAsi MJI0THOCTE M OTHOCHTEIBHO Heboabiloe coaep- -
JKaHWe MacesJ IPH BBICOKOM COJEpP:KaHHU CMOJHCTHIX BElIeCTB.
B pa3nuuHplX OTACKEHUSiX NPHUPOAHBE OUTyMbl NPHUCYTCTBYIOT B NO-
pPUCTHIX nopogax, NPeACTaBJAeHHHX B OCHOBHOM I€CKAMH, IecuaHy-
KaMU UM U3BeCTHAKAMHU. DUTyMoOcojeprkauiye necky XapaKTepuaylor-
e caaboil CuemiIseMOCTbK) 3€peH, B TO BpeMsi KAK B [ecyanurax
M M3BECTHHKaX OHM JOCTATOYHO KPENKO CIEeMEeHTHPOBAHbI, 4TO 34-
TPYAHAET OT[eNieHye GUTyMa OT MHHepaabHO#H (asel. B sasucumo-
CTH QT THNA CKOIJIEHHH H I'MyOUHB HX 3ajeraHusi OGHTYMOCOJepiKa-
iHe TNopoAbl A0OLIBAIOTCH OTKPBHITHIM HJAM TOA3EMHHIM cruocofamMyu
[102—109].

B coctaBe npHpodHHX GHTYMOB BLILENAIOT KJAACCH MaJnabT, ac-
danbTOB, achanbTUTOB ¥ KEPUTOB, paszaMuaruidecst N0 KOHCHCTEH-
UHn M coaepxaHup Maced. OCHOBHbIE CKOTJIGHHS OHMTYMOB moO cO-
CTaBy nojpasfaensiloT Ha BBICOKOCEPHHCTbie ¢ TEPEMEHHBIM cojiep-
HAHHEM KHCI0PONA ¥ BBHICOKOWHCJIOPOAHBIE B GOJBbILUMHCTBE Ciayyaes
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C He3HAuYWTEJbHLIM colepxaHMeM cepbl. [lepBble mnpeacTaBJEHE
KJaccaMH MaJabT, acdanabtoBs H acdaJbTHTOB, a BTOpbie — Ke-
PHTaMH.

[To cBoeii mpHpoge ¥ cBOHCTBAM K NPUPOAHBIM OUTYMaM TECHO
NPHMBIKAIOT TAXKeJble (BHCOKOBA3KHE) He(pTH, KOTOphle IIpH IpH-
MeHeHHH OOBIYHHIX CKBAXHHHBIX MeTONOB JAOOLIYH He MOryT OHITb
M3BJIeUeHH H3 HeAp HJIM H3BJEKAKTCA ¢ NPeleNbHO HH3KUMHU KO3d-
dbunvenTaMy HedTeoTAauH. Taxesnbie (BHCOKOBA3KHME) HedTH pac-
CMaTpHUBAIOTCA KaK NEPEeXOJHOE 3BeHO MeXAy HeDTAMU U GUTYMaMH.

LAUHEHA cTaHAapT Ha KJAAcCHPHKAHHIO TAXKENILX NpHPOIHBIX
YyIJeBOJIOPONOB He BhpaboTaH, HO Ha NpaKTHKe B KaueCcTBE OCHOB-
HBIX KJacCHpHUKAUMOHHHX NapaMeTpoB, 110 KOTOPLIM Pa3rpaHHYHBA-
I0TCS1 OOBIYHEIE, TAXKeJble He(TH M NPHPOAHBIE GUTYMbI, UCHOJAL3Y-
10T, KaK NPaBWJO, TWJIOTHOCTb, BS3KOCTb M. COJAep:xkaHHe Macen
(taba. 3.10) [103].

IIpupoanbie GUTYMBl M TAXKeJable HedTH OTJIHYAIOTCSI OT OObIY-
HbIX HedTell He TOJbKO NOBHIUEHHBIMH TJOTHOCTBIO M BA3KOCTLIO,
HO W BBICOKHM COJ€pXKaHHeM Cephl U MeTaJlJIOB M NMOBLIIIeHHOH KOK-
cyeMocTblo (taba. 3.11}. lspaedeHHbIH u3 mopoabl OGUTYM TIpH
20°C npeacrapiasier coboit moayTBepayw maccy, a npu 150°C on
npeBpamaerca B TYCTYIO KHAKOCTb, KOTOpass CTAHOBHTCA TeKyuei
LPU AaJjbHefilieM HarpeBaHdH. Takue cpoiicTBa GUTYMOB 3aTPYAHA-
IOT MX NepeKadky no TpybonpoBoaaMm H TpebGYIOT npeasapHTEIbHOTO
obmnaropaxkupaluusg Ha Mecrte A0OLIuM. [loJyyaeMas mpH 3TOM, Tak
Ha3biBaeMasi, CHMHTeTHYecKas He(Tb MOXKEeT IOCTaBIAITLCA JJs
nalibHeiiiiedl nepepaboTKy Ha JAENCTBYIOUME WM ClElHadbHO CO3-
AaBaeMble HeprenepepabaTbiBalcMe NOpPeANPUSTHSI. 3aTpaThl Ha
obaaropaKUBaHUe COCTABJAAT OKoJo 50Y CrOMMOCTHM CHHTETHYE-
cko#t HedTu. Okoso 30% sHeprum, copepxkameiica B 106HBaEMOM
GHUTYMe, PaACXOJMyeTCst Ha ero OT/eJNeHHe OT NMOPOAbl U obJaropaku-
BaHue.

OnblT NPOMBIIVIEHHOH 3KCIVIYaTapud yCTAHOBOK 006JaropaxH-
BAHWS TMPUPOAHBIX OUTYMOB uMeeTcss Toabko B Kanape. Ha npen-

Tabmupa 3.10. Xapakrepucruka HedTel W NPHPOAHBIX GHTYMOB

‘ ‘ ConepxaHnHne
Cripne P, Erfm? w, MIla-¢ Maced,
% (macc.}
O06uuHbe HethTH ’ 750—890 1,0—-50,0 75
Taweiase (BHCOKOBA3KH?) 890—960 50—1000 55—75
nedTH
Knaccn npupomgunix  GH-
TYMOB:
MAJbTH 960— 1000 1000—100000 40—55
acanarTh 1000— 1050 100000 25—40
achaJbTHTH 1050—1150 ITtac THYHBIE 15—25
KEePHTH 1150—2000 Hennaskue 10—15
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Tabauna 3.11. CpofictBa Taxenoil HedTu ¥ npupoauux Gurymop Kanapwt

Taxenan [Tpupoanbic 6HTYMELI
INoxazaTenb Hed T JlaoHa-
MHHCTED Konn-Jlciik | AraBacka
[TaotnocTs, Krim3 961 993 1008
Coxepxanne, % (Macc):
cephul 3,6 45 49
aszora 0,3 0,4 0,4
HEPACTBOPHMELIX B II€HTaHe 8,9 15,3 18,0
HUKeJIf--BaHaaus (MI/Kr) 115 215 325
Kokcyemocts, % (macc.) 10,2 13,2 13,3
Buxog ocratka > 524°C, % (06.) 43 50 51
Temneparypa 3acteiBanus, °C —4 4 10
Bsasgocte, MM%/cC;
npu 38 °C 450 3500 7000
apu 99°C 23 86 185

NPUATHH «Suncor» MmoJydyeHHe CHHTeTHUECKOH He(pTH H3  Ouryma
MeCcTOpOxAeHHss Arabacka npoBOAUTCA 1O cXeMe, I[OKa3aHHOH lia
puc. 3.7 [105]. Job6uitast B Kapbepe ropHas Macca INOJBepraercs
Apo6/eHUI0 M 3KCTPAKUHMHM Tropsdded BOJOH, MapoM ¥ pPacTBOPOM
nieqgoud. laJgee nag obecrneueHus NOABHIKHOCTH OMTYM HarpeBaeT-
cg U CcMellMBaeTrcs C IUMPOKOH OensHnoBo#l ¢paknueii. [Nocnegnsas
nocje HEHTPHpYTUPOBaHUS CMeCH BO3BpamaeTrcs B MPOHECC cMeure-
1nus. M3B/euyeHHb# xe OUTYM NOABEepraeTcd 3aMeNJICHHOMY KOKCO-
Banuo. [loJdyyaeMbiil NpY 3TOM CePIHCTBIH KOKC HCIOJb3YHOT KakK
3HepreTHYECKOe TOMJIHBO, a CMech KHWJIKHX MPOAYKTOB KOKCOBAHHS,
BHIXO/L KOTODPHIX pocTturaet 79% Ha HcXojHOe cbipbe, Pa3meJsiioT Ha
GCeH3HHOBYIO, KePOCHHO-TA30HieBYI0 H TAXKeJYIo rasoflesyw ¢pak-
nuu. OHM NpOXOAAT PA3/EJIbHYI0 THMAPDOOYHCTKY H BHOBb CMeIlH-
BamTCs, 006pas3ysti CHRTETHUCCKYID HedTh. JTa HedTh UMeeT BA3KOCTb
3 MM?/c, mnotHocTh 865 Kr/m®, TeMmepatypy 3acthiBanHd — 45 °C,
kokcyemocTth 0,2% (macc.) u comepxur 0,1% (macc.) cepsl
u 0,04% (Macc.) azora. Jlag Hee XapaKTEPHO OTHOCHTEJHHO HU3KOE
cogepxanne OeHsnHOBOH Gpakuuu — 18% (macc.) npH BhICOKOH
Joje cpepHero auctuaaara [47% (macc.).]. Takoe cooTHolIeHHe
cydTaeTcsad OJATONpHATHBIM AJs jJajbHefimeil nepepabOTKY B CBA3H
C TEeHJCHLYEH AH3e/]HM3aU¥H aBTOMOOHILHOIO TPAaHCIOPTA.

Ha kommiekce «Syncrude» rteXHOJOTHUeCKas cXeMa nepepa-
00TKi OMTYMa B 0EJOM aHaJOT¥4HA CXeMe NpeANmpHATHS «Suncors.
Or/MuKe 3aKJIyaeTcs B TOM, 4TO BMECTO 3aMelJEHHOTo KOKcoBa-
THg 3[AeCb HCNOJb3YeTCsd KOKCOBAHHE B ICeBAOOXKHKEHHOM cJaoe
C mocaenywouieii rasupHKanueii KoKca [0 TEXHOJOTHH INpoiecca
«@®NeKCUKOKHHT». IIpu 3TOM BHIXOA CHHTETHUYecKO#i He)TH Ha HCXO.-
HbI}l 6uTyM gocTturaet 85% (Macc.) npH Bhixome 6aaHCOBOTO KoKca
109 (macc.). IlpeumymecteoM «®JIeKCHKOKMHTa», IOMHMO 6oJee
ChICOKOTO BBIXOJa XHAKHX INPOAYKTOB, SBJSETCA BO3MOXKHOCTD
npeBpalleHsl KOKCA B Ia3 ¢ TeNnJOTOH cropanus 3,7—4,8 MAx /M3,
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Puc. 3.7. CxeMa npoH3BOACTBa CHHTeTHuecKO# HedTH M3 NPHPOAHBIX GHTYMOB Ha
saBojge 'Suncor’:

1 — gpob6unka; 2 — 3KcTpakTop; J— BHOGpOCHTA: 4 -~ HepPBHYHBIE cenapaTop; 5 — BTOpHUKBIR
cemapaTtop; § — HenTpHdyra; 7 — KOJOHHA OTrOHKH IHPOKOH OGeH3MHOBOM Qpaknuu; 8 —— yeta-
HOBKA 34MeAJeHHOr0 KOKCcOBAxHsA; 9 — PPaRNHOHHPYIOIHAN KOJOHHA; JO - yeTAWOBKA THAPO-
OMHCTEH; [I—I3 — eMKOCTH ounlleMpblx dparuui;
I — 6uTtymMoconepxaman unopomad, J// —ropsuas Bopa; fif—nap; IV —menous; V — oTpato-
Tanpag nopoga u Boaa: VI — OoutyM; VJ/I-— xuaKHe IpOAYKTHI KoKcoBawHs; VIIJ— Kok
IX —raz; X — GcnsenoBan dpaknda; X/—XJ! — nerkas M TRMeas rasofscsme @pakKuHH co-
oTBeTeTBeHHO; X///—XV/ — ounigeHnble Ta3 K xHAKMe ¢pakudu; XVI/— cepa; XV/iI -— cun-
TeTH9ecKas uedTh Ea nepepaloTKy

Ilocne ymaneHus cepoBOAOPOAA ra3d MOXHO HCIONL30BATL B KAULCT-
Ie SHEPreTH4YeCKOro TOTJAHBA, He 3arpA3HAILIEI0 OKPYKaIIYIo
cpeay. Bmecre ¢ TemM camOMy npoueccy NpHCyl] NOBHIUEHHBA BhiG-
poc MHOKCHAA Cepbl, AOCTHrawwui 3,2 Kr/M® mnepepabaTeHBaeMOro
GUTYMA.

B uesngx noBbilneHds BHIXOAA M yJydYIlieHHs cOCTaBa CHMHTeTHYe-
CKOIi Hed)TH, a Tak:Ke CHHXeHHst BHGpocoB SOo npennaraercs
BKJAIOYNTL B COCTAaB KOMILIeKca «Syncrude» npouecc ruIpOKpeKHH-
ra 4acTH BHJIeleHHOro M3 nopoabl GuryMa. [lomyuyaembld 3KcTpak-
Hein GHTYM colepxur okoao 1,0% (macc.) TBepABIX 4ACTHI H
300 Mr/Kr mMeTasnsoB ¥ ero HeJb3s HCNOJbL30BATH B KadyeCTBE CHIPbA
r'UAPOKPEKHHra, NPOBOAMMOIO Ha CTANMOBApHOM KaTaJaM3aTope.
[TosToMy npeanaraercss Hpouecc OCynlecTBIAATh B pPeaKTOpe ¢ ICeB-
JIOOKHKEHHBIM CJI0eM KaTaJu3aTopa, B KOTOPOM BO3MOXKHBI Henpe-
pPLIBHHE OTBOA M nogaya nocienrero. B kauecTse HauboJiee ONTH-
MaJbHOTO BapHaHTa PEKOMEHAYeTcsl THAPOKPEKHHI ¢ OTHOCHTENbHO
HU3KOH CTeneHbIO KOuBepcuHu O6utyma (55—65%). ITpu stOoM OcTa-
TOK THAPOKPEKHHra MONKEeH HalpaBAATbCS Ha CynleCTBYIOULYIO
YCTAHOBKY «(DJIEKCHKOKHHT» B CMECH ¢ GUTYMOM, uTO obecleuydBaer
CYUECTBEHHOE CHMKeHHe CYMMAapHBIX BHOPOCOB MHOKCHAA CEpPhl H
MOHHXKaeT conep:kanue cepol B Kokce [110].
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B0o3MOXHBIM BapHaHTOM IOJydYeHHs] CHHTETHYECKOHW HepTH MO-
et GHTb F'MAPOKPEKUYHT OMTyMa 6e3 KOMOMHHPOBaHMs ¢ KOKCOBa-
HHMEM WIH APYTHMH npoueccaMu. IIpn 3TOM OTnajaaer HeOGXOAH-
MOCTb B TMADOOYHCTKE AHCTHIIATOB, OOPA3ylONIMX CHHTETHYECKYIO
HedyTh, HO Pacxoj BOAOPOAA Ha mpouecc BuCOK. HamnpuMep, rua-
POKPEeKHHr npupogHoro 6utyma Tarapus nposoamica na Jjabopa-
tropuo# ycraHoeske npu 450°C u 3 MIla B NpHCYyTCTBHY aJIOMOKO-
GanbTMOJMH6ACHOBOrO KaTalu3aTopa, peuHpKyJAsTa ¥ pasbaBuTelns.
Coaepxauve ¢pakuuii, Bukunapomux 10 350°C, B mpoaykre 1po-
necca cocrasuao 78% (Macc.) mpOTHB MX NOTeHnHajxa B MCXOJHOM
culpbe He Gosee 26,7% (macc.); cogepxaHue cepH CHH3HHIOCH ¢ 4,0
no 0,38% (macc.), pacxox Bogopoaa cocraBHn 2,4Y% (Macc.) Ha
ncxoaHoe ceipbe [111].

Ilpenno:xken BapHaHnT nepepaborTKW NPHPOAHBIX OHTYMOB C HC-
110Jb30BAHMEM TIPOUEcca, AHAJOTHYHOIO TEePMHUeCKOMY pacTBOpeE-
Huwo yried [112]. B atoM mnpouecce, noJyuuBiiemM Ha3sanue DRB
(«Donor Refined Bitumen»), or 6utyma npeisapHTeNbHO OTIOHS]-
0T Cojiep:Kamuecss B HeM [OHCTHIMJSITHbE (QpakuHd, a OocTaToK
¢ teMneparypoi kumenMs Bbiue 5H00°C cMelMBawT ¢ pacTBOpPH-
TEJeM-JOHOPOM BOJOPOAA. B KauecTBe TOCHAENHETO WHCHOAB3YIOT
IHPKYJUPYIONIMHA NPOAYKT INpouecca, KOTOPHH I1IpeaBapHTeldbHO
THAPHPYIOT IJsi BOCCTaHOBJI€HHs AOHOPHOH cnocoOHOcTH. IlpH TeM-
neparype 410—460°C ¥ nasaenuu 3,5—D5,5 MIla creneHr koHBep-
CHH BAKYYMHOTO octaTka OMTyMa B 6OJiee JIeTKHe MPOAYKTH JOCTH-
raet 709% (macc.). JIpu CMeUIeHHHM 3THX NPOAYKTOB C JeTKHM OTrO-
HOM OHTyMa T[O0Jy4aeTcs CHHTeTHuYeckKad He(pTb, KOTOpas He
COAEPXHT OCTAaTOyHHX (pakuuii. Pacxoa B8oZOpoLa B 3TOM 0OpO-
uecce cocrasasier 53,5 M? Ha 1 m® GutyMma.

TeXHHKO-9KOHOMHYECKHe pacuerbl 110 OCHOBHEIM TpOieccam mno-
JYYeHUs] CHHTeTHuecKOH HedTH H3 NPHPOAKBIX OGHTYMOB ATafacKH
N0Ka3anH, 4TO KaNHTaJbHble BJIOXKEHHs AJs HX COOPYyXKeHHs MpH-
MepHO OJAMHAKOBH. Ho NpHMeHeHWe TOABKO CHAPOKPEKHUHra tpebyeT
GoJsiee BBHICOKOTO pacx0Aa BOAOPOAA H IPHBJACYEHHs] 3HAYMTEIBHBIX
pecypcoB TPHUPOAHOro rasa HJAM APYroro yriaeBOJOPOAHOrO ChiPbS
oJsa ero noixyueHus (raba. 3.12) [113]. Tlpu aeiicTBywwHX B Ha-
CTOsIIIEE BPEeMsl BHYTPUCOIO3HEIX meHax Ha HedTh cefecTtouMMocTh
] T TOBApHOW MNPOAYKUHH H3 OPHPOAHHX OHTYMOB, mnoaywaeMmoH
KOKCOBAHHEM B IICEBIOOXKHKEHHOM CJ0e HJIH THAPOKPEKHHroM, 6y-
JeT NpeBbIIaTh ceBGeCcTOMMOCTb TAKOH K€ NPOAYKIHH H3 OOBIYHOH
HethTH cooTBeTCTBeHHO Ha 17,5 u 19,8 py6. [109].

Cpo#icTBa CHHTeTHYeCKOH He(dTH, NONYydyaeMO# H3 TPHPOAHBIX
GHTYMOB, IO3BOJIAIOT MCNONb30BATh [MJIsi ee MepPepabOTKH pasJiuy-
fible TeXHOJOTHueckue cXeMmbl. Jlas 37Ok HedTH XapakTepHO BHICO-
KOe CcOAepXKaHue UHMKAMYECKHX CTPYKTYP, OCOGEHHO, apOMaTHUYECKHX
COCJIMHeHMH, KOTOPble CKOHUEHTPHPOBAHBL B CPEIHHMX NHCTHIAJATAX
11 razoiie. DTHM OGBACHAETCS HH3KOE COAep:KaHHe B Hell BOAOPO-
Jda ¥ BLICOKAS TMJIOTHOCTb INPH OTCYTCTBHH TSKEABIX OCTATOYHHIX

105.



Tabaupa 3.12. TeXHUKO-3KOHOMHUECKHe NMOKA3aTeqH NMPONEccoB
nepepaGoTKH NPHPOAHHLIX GHTyMoB ATafacku

3ameapaenuoe
KOKCOBauHe «BrekcHKo- I'uapokpe-
IloxazaTelb M TEADD- KHHrs H rEA- RIHT
OTHCTKA PoDYHCTKA
[lepepabotka Guryma, THIC. T B TI'oj 8800 8800 8800
. KanutanpHble BJIOXKEHMSA, MJH. KO 4040 4170 4300
ITpousBoacTBo  cHHTETHUECKOH HedTH, 6000 6417 7115
THIC. T B I'oj,
[aotHoers  cuuTeTHyeckod  wedTH, 852 852 826
Kr/wm?
IlorpebuocTs B TNpPHPOAHOM rase Ha 547 485 1445

NPOH3BOJACTBO  BOAOPOAA W TOILIHBO,
MJIH. M3 B Tof

dpakuuil. Tak Kak ppakuut, nosyuyaembe npH KOKCOBaHHH OuTyMma,
[OJIBEPratoTCcs NPENBAPUTENBHON «KECTKOH» THAPOOYHCTKE, COMEP-
XKaliMe B CHHTeTHUYECKOH HedTH cephl U a30Ta Mand, mpHuYeM mocJej-
HHH COCPeNOTOUEeH IPEHMYUIECTBEHHO B rasoil/ieBOd (pakKLHH, BbI-
kunawiei > 350 °C, nocKORBKY era coeAHHEeHHsT TepMOCTaOHIbHBI.

@pakuuu CHHTeTHYeCcKOH HedTH, moJyuyeHHOH K3 OHTYyMa MecCTo-
poxnerust Artabacka, XapakTepHU3YIOTCS CJHEAYIOHMMH CBOHCTBAMM
[114]. B npamorodnoi GeHsunoso#t ¢pakuu (H.K.— 190°C) co-
AepxKaHnve YTJeBOJOPOLOB Pa3/HUHHX Ipynn coctasiasgeT, % (06.):
napacduHOBHX — D5, Ha(pTEeHOBHX — 3D H  apomatuiyeckux — 10.
Jas nosbliendst OKTAHOBOTO uyycsa dta GPakids AOJMXKHA TOM-
BEPraThCd KaTaJHTHYECKOMY PHPOPMHPOBAHMID.

OcobeHrocThiO KepocuHOBOH dpakuun (150—250°C) asasercs
BBHICOKOE COfep:KaHHe aPOMATHYECKMX COeAMHEHHi, AOCTHrampliee
35% (06.). dTa ppakuuag ¥MMeeT BHCOKYIO ONJOTHOCTb, IOHHKEHHOE
CONepKaHHe BOMOPOAA, HU3KYIO BBHICOTY HEKONTHHIEr0 mMJaaMeHH
(16 MM) u HH3KYIO TeMnepatypy 3acThiBaHus (—60°C). KauecTBo
ee MOXKHO YIYYIUHTb 32 CYET MOMOJHUTEJBHOTO I'HAPHPOBAHUA HNH
CMEeWeHHs ¢ JerKMMH TPOAVKTAMY T'MIPOKPEKHHIa, 4TO [O3BOJSET
HCHO/b30BaTh 3TY (PPAaKuHIO B KayecTBe KOMIOHeNTAa PeaKTHBHOIO
TOIJIHBA.

Jnzensnan ¢pakumg (160—330°C) nmeeT HHM3Koe ueTaHOBOe
yucsto (okono 34) u manoe coxepxkanue cepnl [0,02% (macc.)].
OHa xapakTepu3yeTcs Tak¥Xe HH3KOH TeMmepaTypoH NOTePH TeKy-
gecTH (—bH0°C) ¥ Bricokoil crabuabrocTeio. IleTaHoBoe uHMCHO
(pakuy¥y MoXeT OLITb NMOBHIUEHO 3a CyYeT YAaJdeHuss apomathue-
CKHX YTJeBOAOPOAOB, HO HEOGXOAHMHE 1Jd 3TOr0 TPOIUECCH Tpe-
6YIOT IPHMeHeHHsl OUeHb XECTKHX VCJIOBHE THAPOTeHH3aUHH.

FazoiineBas ¢pakuus cuHATeTHYeCKOH GuMTYMHO# HedptH (330—
550°C) apageTcs mamocepuucToi [0,14% (Macc.)]), HO comepXKuT
MHOro a30Td, YTO 3ATPYAHSET ee HCNOAb30BAaHHEe B KAueCTBe CHIPhS
K4TaJIUTHYECKOT'O KPEKMHra HAH THAPOKPEKUHI'a, TAK KaK A30THCTHE
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COeHHEHHS OTPHULATENBHO BO3AEHCTBYIOT HA KaTAJIH3ATOPH ITHX
npoueccos. CofepxkaHue a3oTa MOXkeT OBITb CHHXKEHO 3a CUeT J0-
HOJTHATENbHOH THIPOOYHCTKH, .

[1pz OTHOCHTENbHO HEBLICOKOf J0JIe CHHTCTHHECKOW HedTH B
coctaBe 0BHIMX pecypcoB HedTsHOTO chHpbs (mo 30%) wuenecoob-
pasHa ece mepepaborka Ha AeHCTBYIOIIHX nedrenepepaGaTHBalo-
II¥X 32BOAAX B cMecH ¢ oObluHBIMM nHedTaMH. B 3TOM ciywae ¢ak-
TOPOM, OTPAHMUVBAIIAM BO3MOKHYIO OO CHHTETHYECKOH HedTH
B chipbe, OyJeT Ha/JH4YHe Ha STHX 3aBOAAX MOHIHOCTEH BOJOPOIHBIX
yCTAaHOBOK.

OnHUM H3 BAPHAHTOB HCHOJb30BAHKSl CHHTeTHYeCKHX GMTYMHBIX
HedTedl MOXKET craTh TepepaboTka HX Ha CNeiHalW3HPOBAHHBIX
UPEANPHATHAX, Tle Hapsiy ¢ MOTOPHBIMHM TOILTHBAMY OpraHH3yercd
NpOU3BOACTBO Psiia HE(PTEXUMHYECKHX UPOAYKTOB. B r. IJIMOHTOHE
(Kanana) s 1983 r. BBesedo B JeHCTBHE TepBoe TAKOe NPEATIPHA-
THE MOIMIHOCTBIO 2,5 MJH. T B rof cHHTeTHdeckod HedTtd. llomMumoO
YCTAaHOBKH aTMOC(EPHOH NMePEerOHKH B €ro COCTaB BXOAAT IMPOLECCH
THAPOKPeKHHTra aTMochepHoro rasoiiss, THAPOOUHCTKH H DPHEOP-
MHHra GeH3MHOBHX (pakuHil, 3KCTPAKUHMHM H AeaJKHWJIHPOBAHHA
apOMaTHUECKHX YTHAEBONOPOAOB, rasodpakuHORHPOBARHWA H mpou3-
BoACTBa Bogopona. OcHOBHAA UPOAYKUHS, BHIIYCKAeMasd 3THM 3aBO-
10M, — GeH3MH, N¥36€/bHOE ¥ PEeaKTHBHOE TonjvBa H Oedson. Kanu-
TanbHbIe 3aTPATh HA €ro coopy:enwe coctasuau 820 MJAH. mOJL.
(B uenax 1982 r.) [115].

Ilepepaborka eoprouux CAAHUEE

Fopioure ciaHubpl — 3TO TOHKO3EPHHCTHIC TBepABIE [OPOIAH, COAEP-
Kalgue opraHuueckHe coefuHeHusd, 10 20% koTOpHX mpUXoAUTCA
Ha AONI OUTYMOB, a OCTallbHAsl 4acCTb NpeACTaBieHa KePOreHOM ——
BEIIeCTBOM, HHEPTHBIM K XMMHUECKHM peareiram H NMPaKTHYECKH He
PaCTBODAIOHINMCS B OPraHHuecKHX pacTBopuTenax. OpraHHueckas
COCTABJSAOLUIAS TOPIOYUX CHAHIEB TECHO CBsi3aHa C MHUHEPANbHBIMH
BellecTBaM¥, 00pasyonHMU CTPYKTYPHEIN KapKac, BHYTPH KOTOPOro
H PacoonaramTcs MUKDPOCKONHYECKHE CKOMJIEeHHs OPTraHHYecKoTo
BenecTBa, XMMHUUECKHH COCTAaB MUHEPAMbHON 4acTH CAAHLEB BechMa
pasnoofpaseH ¥ 1o 3TOMY NPH3HAKY BBHACJSIOT KapOOHATHHE, aNio-
MOCHJMKATHO-KADOOHATHHE ¥ aJIOMOCHJHKATHHE chanubl. B Buge
MpUMecedl B CRAHNax COJAePIKaTcs MHOTHE pelKHe W  paccesiilibe
sseMenThl [116]. Copep:kanue OpraHM4YecKOT0 BerieCTBAa B TOPIOUHX
cnanpax wkonebnetrcsa or 10 mo 509%. [lo cpasHeHHB ¢ yriasmi,
neTporpapryecKuii €ocTas caaHUeB U3YyyeH Hej0CTATOMHO, 4TO 3d-
TPyAHsAeT ux THnusauHw. Ilo cocTaBy OpraHMuecKoro BeniecTBa #
cTelleHH MeTaMopgu3Ma FOpIOYME CJaililbl NMPeaJiOXKeHO NeJHTh Ha
aBa ocHoBHbX Tuma [117}. Canponenesble ciaanup UMEOT HauBOMADL-
1ee pacHpoCTPaHeHHe ¥ OTAMYAIOTCS HOBHILUEHHBIM CONEPIKaHUEM
OPragMyecKOro BeilecTBa OJHOpoanoro coctasa. Canponeneso-ry-
MYCOBBIe CJAAHLB CONEPXKAT MeHbiee KOJAHYECTBO OPraHUuecKoro
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Beuecrsa, CocraB KOTOPOro HEOAHOPOALH. OnH, Kak npasHJio, OTJH-
YalTCAd OT canpone/]eBniXx 00Jiee BLICOKHMM cojepKaHnueM cepbl (2—
8%) u ApyrHx reTepoaToMOB H HECKOJbLKO 00Jiee HHU3KHM COAep-
JKaHHeM yriepojaa ¥ BOAOpOAA.

ITepepaboTka ropiouux claHnueB B JKMAKHE NPOAYKTbHl HMeeT
AaBHK0 HcTOpHIO. [lepBLili naTenT Ha cnocolb H3BJe4yeHHs U3 CJali-
LeB NerTs, CMOJb M Macaa 6oLl BolgaH B Anmiuu M. Hay emwe
e 1694 r. B 1850 r. upaanauem . flurom Onia npenjioxeH mpoiecc
CyXONl MeperoHKH CJaHna, KOTOPLI# 10 HAacTOSIEero BpPeMeHM ocTa-
€TCA OCHOBHBIM METOAOM INpOoMblIWIeHHOR mnepepabGotku [118].
B pasunie nepyosinl cAaHUbl HCNOJAbL30BaJ¥ H KAK 3HePreTHUECKOE
TOMJIMBO M KAK HCTOYHHMK TOJYYCHHS MKUAKHX HOPOAYKTOB BO MHO-
T'HX CTPAHaX, HO K CepelHHe TEeKyUlero CTOJeTHA CJaHueBas Ipo-
MBILVIEHHOCTh KaK CaMOCTOATENbHAst OTPACIb COXPaHMIach TOJbKO
8 CCCP u KHP. '

IIpn neperonke TOPIOYHX CJAHIEB MPOMCXOAHT TEPMHUYECKOER
pas/joxKeHue KeporeHa ¢ o6pasoBaHueM CMOJIbL, Ia3a 'H YIVIEPOIH-
CTOro ocTtaTka. IIpM 3TOM BHIXOJ JIeTy4yHX BELIeCTB ONpeAensieTcs
COJepKAaHMeM U 3JeMEeHTHbIM COCTABOM OPraH{4ecKOW MacChl CJaH-
ues. Haubosee BHCOKUH BHIXOJA CMOJH H rasa xHalsaiogaerca npu
NepPeroHKe canponeseBuX cJaaHues. Beixoa cMo/bl Ha opranuyeckoe
BEIECTBO MOXET /sl Pa3HBX cjaHueB MeHsiThes ot 18 no 659%.

Iiponeccw mepepaboOTKH cjanieB pasiensiioOTcss Ha  HAa3eMHBIC
(moBepxuocTHeie) U moa3emunie (B maacre) [118]. Tlpu monzemuod
nmeperoHke (metoq TI'opnoro Biopo CIIIA) HenocpeicTseHHO B mJia-
CTe ¢ MOMOINbKD B3pbLIBA, THAPABJIHYECKOTO ydapa HJH BLILIEJAYH-
BAHMS CO3/AIOTC NMPOHMIAEMBIE 30HB MEXKIAY NPOOYpPeHHBIMH MO
ompesneseHHON CETKEe CKBAXKMHAMH. 3aTeM B OJHOU MJIM HECKOJbKHX
CKBaXKHMHAaX CJaHUbl MOAXKHIawT. B aTH XKe CKBaKHHbBI 3aKauyHBaeT-
Cd BO31YyX, KOTOPHI{l NOAZepKHBaeT rOpeHHe H TPAHCHOPTHPYET ro-
psiude rasbl, 0OpasylllHecss NMpH TOPEHHH, Yepe3 TOJULy CaaHpa.
Ionyyarwinasics B mjaacre cjaHueBas cMoOJa H3BJIeKdeTca Ha HoO-
BEPXHOCTb yepe3 APyTHE CKBAXKHHHI.

B npouecce «Occidental» (CIUA) 15—25% cnanna ussaekaer-
CS M3 IJjacTa Ha NOBEPXHOCTb OOLIYHLBIM LIAXTHBIM CHOcobOM, a oOc-
TaBluasics TOpHAas Macca paspyiluaeTcs ¢ NOMOLIbO B3pniBa. B pe-
3yJbTaTe CO3AAeTcs NOJ3eMHasg KaMepa-peTopTa, 3amojIHeHHAsl pas-
Apo6iaesHEIM cnaHueM. OH noaKuraercs cBepxy, H B 30HY FOPeHHS
nogaerca Bo3ayx. Obpasymouasca cMola KOHASHCHPYeTcs HA HHXK-
HUX XOJIOAHBIX CJOSIX CJaHlla, CTeKaeT Ha JHO KaMephl H OTKayH-
BaeTcs OTTy/[a Yepe3 crenHasbHO npoBypeHHble CKBAXHHLL

Meroa- moaseMHO# neperoHKH mno3BoJifgeT H3bexaTh TPyAHOCTEH
4 3aTpaT, CBsI3AHHBIX ¢ repeMeuieHyeM 060JblUMX OOBEMOB TOPHOM
MACChl, XapaKTepHLIX AJs Ha3eMHO!l nepepalOTKH, a TakKXe OTKa-
3aTbCS OT COOPY2KEIiHMs KPYIILIX YCTAHOBOK Ha NOBepXHOCTH. OpHa-
KO eT0 HCNOJL30BAHME OCJOMKHACTCSA npobjeMaM¥ Co3gaHUsl mpo-
HALaeMOCTH B IJIACTE H 3arps3licHHeM TPYHTOBLHIX BOJ pPacTBOPH-
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MBIMY NPOAYKTaMH NEpPeroHkH. IIpuMeHeHHe NMON3EMHON MEPeroHKH
ofecneunBaeT HEBLICOKHH KO3(DGHUUHEHT H3BJEYEHHA MOTeHuHalb-
HBEIX PecypCoB OPraHHYeCKOTO BellleCTBA CJAHLEB M B  Hacroduiee
BpeMs OTPAHHYSHO ONBITHHIMH MacluTabamu.

ITpu HaseMHOfi mepepaboTKe BHAuajle CAAHIB H3BJAEKAWOT HAa
NIOBEPXHOCTb OTKPHITOH MJHM IWAXTHOH A06bued. OTKpbiTasd A06HYA
1103BoJIsIeT G0Jiee NOJHO M3BJeYb 3amachl, YeM IUAXTHAs, HO nocjel-
HAsl HAHOCHT MEHBbLIMH YPOH OKpyxKatolieil cpene. MsBjedeHHHH Ha
MOBEPXHOCTh CJaHen NOABEpraeTcs TePMHUECKOHl meperodke B cie-
I¥adbHBIX annaparax-peroprax. IleperoHka BeaeTcsa OOBIYHO MNPH
atTMoc(epHOM AaBJeHHH, TAK KAK NPH TOBLIIICHHY [AaBJEHHS CHHU-
JKaeTcs BBIXOJA CMOJBL 3@ CYeT pocTa BbIXoJAa rasa, TeMmmepatypa
npouecca noalepxuBaercs B npejeaax 450—550°C u nonxkna GbiTh
HYXKe TeMNepaTyph pasJoKeHHs KapOOHATHBIX MaTepHAJIOB, NPH-
CYTCTBYIOUIHX B CJAHIAX.

B nocaennee BpeMd 3a pyGexxoM OblIH pa3paboTaHbl H NPOIIH
HCNBITAHHA HAa KPYNHBIX OMBLITHBIX YCTAHOBKAX PAa3JHMUHbIe MPOUECCH
Ha3eMHO# nepepaboTku caaHueB. HauGonee uuTeHcuBHO 3TH palbo-
Th BenyTcsd B CHIA, rae umerorcs 60JbIuMe 3anachl ¢1aHUa CBHUTHI
I'pnn-Pusep na TeppuTopu¥ wrartos Koaopano, IOra u Bafiomunr,
4 B Dpasuauy, rie pasBelanbl MeCTOPOXAEHUs1 CBUTH lpaTu.
B ocHOBe Bcex MPOUECCOB JIEXKHT TePMHUECKAs NEPeroHKa, ¥ pas-
JHYATCAd OHH IO clOocoby noasofa Temja, HeoGXOAUMoro I
PAa3JI0KeHHs OpPraHvyecKOro BelecTBa CJAaHIEeB, a TAKXKe KOHCTPYK-
OHAMH NpHMeHsieMbX peTopr. HuXKe paccMOTpeHb OCHOBHbie U3
stux mpoueccos [118, 119].

B npouecce «Paraho» (CILUA) cnaHen npoXoAMT HO BepTHKAJb-
HOH peTopTe CBepPXy BHHU3, NOCAEAOBATENbHO CYUIMTCS, HArpeBaercd
¥ pasgaraercs. IlaporasoBas cMech OTBOAHTCS H3 30HBI, PacroJio-
JKeHHOH HeCKOJBLKO HHMKe BepXHero YpOBHA cJaHia B PeTopTe.
HacTs rasa, OTAEJEHHOTO OT CMOJIH, HarpeBaeTcs B NEYM H nojaa-
€TCsl B PETOPTY HA HECKOJbKHX YPOBHAX, obecneunBass paBHOMEp-
KBl Harpes cjaaHua. B HUXHIOKW uyacTh PeTOPTHI BBOAMTCA BhIJE-
JeHHHH M3 Ta3a AHOKCHA YIVepoAa AJs OXJNaKAeHUs KOKCO30JIbHO-
ro OCTaTKa, KOTOPHIH 3aTeM BLIBOAMTCS M3 amnnapara. llpuMmeHenue
CO; cnocoOCTByeT TakK:Ke YacTHUYHOMY BOCCTAHOBJIEHMIO KapGoHA-
TOB M3 OKCHAOB M CHMIKaeT OOmHMe 3aTPaThl BHEIIHEIO Temjia Ha
rpouecc. KOHCTpyKnMa peTOpTH ofecnedy¥Baer paBHOMEDHOe JBHU-
JKeHHEe TOIJIMBA M pacnpejeseHye rasoBOr0 TOTOKA 10 CEYeHHIO
annapata. B ombiTHOI petopre auamerpom 3,1 M H BHcoTOf 22,8 M
Obla AOCTUTHYT 98Y% -1 BBHIXOA CMOJIBI OT MOTEHuMANA.

B nponecce «Union oil» (Hawan paspabartsiBathbea B CIIA eure
B 1950-e roanl) cjanen B peTopTe ABHUKETCA CHH3Y BBepX 3a cueT
BO3BPATHO-NIOCTYNATE/ILHOIO  JBHXKCHHS NOPLUHEBOTO  MHUTaTeJs.
B nepsonHavanbHOM BapHaHTe HTOT0 NMPoOHecca B BEPXHKIO 4YacTh
pPeTOpThl NOAABAJCS BO3AYX, HATPETLINl 3a cueT BHIXKHMaHHA KOKCO-
BbIX OTJIOKEHMH Ha oTpaborgunoM caanpe. O6pasywomyecs IpH
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OKHCIIEHHH JIHIMOBbI€ T'a3bl HATPeBald cJjanel. TakoH BapHaHT ObLI
oTpaboTan Ha AEMOHCTPANHOHHOH YCTAHOBKE NPOU3BOAHTEALHOCTLIO.
a0 127 m3/eyt cmonn #3 1200 T/cyT cnanua. OnHako teMnepartypa
B petopte aocturajaa 1200 °C, H3-3a yero BBIXOJ CMOJbL HE NpPeBH-
wana 75% ot noreruMana. B cBsizy ¢ 3TUM mpouecc MOAH(PHIHPO-
BallH H B KayecTBe TeIUIOHOCHTENA CTaJJM HCIOAL30BATL HHPKYIH-
pylouui ras, marperbii 10 510—540°C B orweBom HarpesareJe.
(lepepaborka cnanma B 6eCKHCJAOPOAHONH aTmocepe npu HHU3KOM
TEeMIepaType ¥ MaJjOM BpeMeHH mpeOnBaHHsa B anmapare obecme-
YHNA TOJyuyeHHEe CMOJb XOPOIUero KauecTBa ¢ BLIXOAOM, MOCTHrAKO-
MM TMOTeHHajAa, a Ha oTpabOTAHHOM CJaHie OCTABAaJN0OCh TOALKO
4% OTNOXKEHHMH KOKCA.

B mponecce TOSCO-II (CIIA) peropra BHNOAHEHA B BHAE
Bpamamouieica TrOpH30OHTaNbHON OapabGaHHOl mneud. Pasaoxenue
IpeABAPUTENbHO pasMojoToro A0 gpakuun 0—12 MM caasHma npo-
HCXOJMT 32 CUeT €r0 CMEIUCHHsl ¢ KepaMHUYeCKNMH IUapaMH JHAMET-
poM 15 MM, mpeaBapuUTelbHO HATPeTHMH ALIMOBHMH Ta3aMu B OT-
AenbHOM anmnaparte. [IpoaAyKTh pasioKeHusl IOCTYNAlT B OTCTOR-
HHK, ©€ OUHIIAMTCA OT ULJK H Pa3AAAIOTCA HA KUIKOCTb U ras.
[llapsr oraensitorcss OT ropsiuero OTpaGOTAHHOrO ClaHpa B MHAJIHHI-
puyeckoM Gapabane M BHOBL HarpeBawoTcfl. [lpouecc otauuaercs
xopoirel rensaonepenayeii ¥ BHICOKHM BHXOA0OM cMoJibl. OnHako oH
CJIOKEH C TOYKH 3PEHHUS TEXHOJOTHYECKOTO odopMienus H Tpedyer
OoNbUWIOTO pacxofa BOAL ISl KOHIEHCAu¥MM KHIAKHX [POAYKTOB
H OpPEIOTBPAIISHUS PACNBIIHBAHHA TOHKOHM3MENLUEHHOTO OTPaso-
taigoro caanna. Ilpouecc TOSCO-II ucnbiTan HA AEeMOHCTPALNOH-
HOU yCTAaHOBKE IPOH3BOMTENbHOCTLI0 A0 1000 T/cyT caaHna.

B DBpasunuu paspaboraH nmpouecc «Petrosix», 8 KoTopoM apo6-
JIE€HBIH caaHen (KyCKH pasmepoMm 1o 1D cM) momaercs B BEpPXHIOI
YacThb BepPTHKAJbHOH DPEeTOPTbl U [ABHKETCA IO HeH BHU3 104 JAef-
cTBHEM COGCTBEHHOH MaccChl, MPOXOAs TOCJAEIOBATENbHO 30HH Ha-
TPeBA, NMeperonKH H oxiaxkaenus, McToulHKOM Tensaa CAyKUT Ipel-
BAPUTEAbHO [OJOTPETbIA NOTOK HHUPKYJHMPYIOINEro rasa, BBOAHMLIH
B CPEIHII0 yacTb PeToOpThl. Jpyrofl moTok XOJOAHOTO HHPKYJIHPYIO-
LII€TO rasa BBOAMTCA B HU3 anmapara, rje HarpeBaeTcs 3a Cuer Tel-
Ja ABHXKYyerocs orpaboraHHoro caanma. B sToM mpopecce myrem
TUIATEALHOr0 KOHTPOJS M DEryJHpOBaHUA TeMNOEpPaTyphl yAaeTcs
n3bexaTh CHeKaHus UIlaka, 4TO XapaKTeplio JJs INPOIeccoB ¢ rpa-
BUTAUMOHHO# noaavedl cuipbs. IIponecc «Petrosix» peanuzosaH Ha
ONLITHOH yCTaHOBKe, KOTopasi IpH nepepaboTke 2200 1/cyT caaHua
ofecrmeunBaer npoU3BoAcTBO 159 M3/cyt cmoabi, 36,5 ThiC, M3/CcyT
BbICOKOKaJOpHUHAHOro rasa u 17 T/cyT cepsl.

OcHoBHO# 6a3o# caanueBoil npombimedHocTH CCCP  chyikur
[Tpubanruiickuit GacceilH, rae mnepepalGoTKa CJaHUEB BEAETCA
¢ 1920-x ropoe. Ha MectopoxiaeHusx atoro HacceiiHa NoObiBaeTcs
canponeneBbiil CAAHEH-KYKEPCUT C BHICOKHM COJEpKaHHeM Kepore-
Ha. Tensiora cropamnua kykepcura cocrasaser 12,6—13,4 MJx/Kr,
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cojepxaHne cepsl —okono 1,59 (mMacc.). Beixox cMOAH H3 HeEro
jJocruraer 22—249% (macc.). B nepBHUYHO¥ cMONe COAEPIKHTCA MHO-
ro ¢enonoB (no 28%), okono 30Y% yraesogoponos, 35% neiTpais-
HEIX KHCJIOPOAcOiepxkawUuX coequneHdd H 2—3% acdaabreHos.
B coctase yrjeBomoOpoOdHOW wacTH cMOAB okKono 30% 3aHuMaloT
onepunnl [120]. B HeGonbwmx MacmTabax HaXOAAT TaKxke NPH-
MEHEeHHe BBICOKOCEPHMCTBIC campoleleBO-TyMycoBble ciaHubl Boa-
¥ckoro Oacceiina.

IlepepaboTka npubOaNATHHCKUX CHAHUEB OCYUECTBAAETCH B arpe-
ratax JByX THUNOB: BEePTHKAJbHBIX KAMEDHHIX TeYaX M IIaXTHHIX
rasoreseparTopax, KOTOpble mpeIHa3sHayeHH AJd HCIO0Jb30BaHHUS
KYCKOBOro cjianpa kiaacca 25—125 mMM. Ceoimte 80% cMoJabl npous-
BOJMTCSl Ha rasoreHepaTopax €JIHMHUYHON MOIJHOCTLIO MO CJaHUY
180—200 1/cyr. B 1981 r. mymeH B OPOMBILIJIEHHYIO 3KCIJIYaTAIHIO
rojioBHOM o6paszey HOBOTO I[IOKOJEHHs aBTOMAaTH3HPOBAHHBIX JABYX-
HIAXTHLIX Fa30TeHepaToOpoOB MOIMHOCThIO 1o  ciaaHny 1000 T1/cyT.
B mepcnektHBe NMpPOH3BOACTBO CJAAHUEBOI CMOJbI MOXKET ObITh YBe-
JHYEHO 3a CYeT BOBJCYEHHS B mepepabOTKy He TOJbKO KyCKOBOTO,
HO ¥ MENKO3ePHHCTOrO caaHpma Kaacca 0—25 MM, 048 KOTOpOro
B obuieit no6uive goctruraer 70%. ITpouecc NOAYKOKCOBAHUSI TAKOTO
CIaHIa MCIbITAH HA YCTAHOBKE NPOH3BOAHMTENBHOCTBIO TO CJAHILY
500 1/cyTr. B sTtom npomecce (YTT-500) TennoHocUTeAeM sIBIASIETCH
co6cTBEHHAsl cnaHumeBas 3oJa. CoopyKeHa paboTramnulas 100 3TOMY
npoieccy KpynHasi ONbITHO-NPOMBIIJIEHHAS YCTAHOBKA C ABYMs ar-
perataMy MoulHOcThio 10 caanny 3000 1/cyt [121].

Ha nepBhix 3Tanax pa3sBuTUs cjadHuenepepabathiBarimas mnpo-
mbitesHocts CCCP 6bina opHeHTHpPOBaHa NPEHMYUIECTBEHHO Ha
NOJyuyeHHe TONJHBHBIX MPOAYKTOB — O€H3HHa, XKHUIKOr0 KOTEJILHOTO
TONJIMBA ¥ rasa. BmocnelcTBHM B YCJHOBHAX KPYNHOMACIITAGHOTO
pa3BUTHA HedTenepepabOTKU H ra3oBO# HPOMLIIUJIEHIIOCTH U ¢ yye-
TOM ClenH(HYHOCTH cOCTaBa CJaHLUEeBOH CMOJH OHa Oblia mnepe-
OPHEHTHPOBAaHa Ha NPOMU3BOACTBO HETOIJIHBHHIX NPOAYKTOB, B TOM
gyHCJe TaKUX, KOTOPHE He MOryT ObITb NOJY4YeHH NpH nepepadorke
HedTH ¥ rasa. Ha npeanpusaTuax oTpacid mnpu nepepaboTke Npu-
GanTHHCKMX  CJaHUEB INPOM3BOJAMTCH  CAAVIONAN  TPOAYKILHS

1% (macc)] [122]:

JKuiKoe KOTEeJALHOE TONJWBO 31,6 SJACKTPOHBIH KOKC 6,3
Macao ans nponutkH ApeBecH- 243 Aarunpesopiunn, kJeerbe cmo- 1,9
Hb Abl M Ny0HTeJH HAa HX OCHOBE
Ilpenapatr  aas  sakpensenns 19,2 Ilpoune mpoOAYKTLI 1,3
TOYB

DUTYMHHE MaCTHKH 15,4

XvMHYeCcKOe HamnpaBJ/ieHHe I03BOJACT 3HAYMTEILHO VIAVUIIHTD
SKOHOMHKY cjanpenepepaboTKd M B CKJA4JbIBAKUIMXCA YCIOBHAX
pPa3BHTHA TOMNJIMBHO-3HEpreruyeckoro 6aJjaHca CTpaHbB OHO, OYe-
BHIHO, OyleT JOMHUHHPOBATH § B MEPCHEKTHBE,
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Tabauua 3.13. CeoficTB2 CAaHUEeBOR CMOJIB, NOJAYYEHHOH
Npu nepepaloTKe KOJODAACKHX CJIAHUEB

HaseMmubie Mpomeccst INopzemunie npouecchl
TOSCO-11 «Paraho»
TTokasaTens (TBep B (cxkHranue . TopHoOro
TenaoHoCK- | dactu caam- | «OtCideatal | giopo CUIA
TEJb) La)
ITaoTHOCTE, KIjm® 928 938 904 885
TeMnmepatypa 3aCTHIBA- 21 29 10 —
Hua, °C
Conepxanue, % {macc.):
cepnl 0,67 0,71 0,64 0,52
a3o0Ta 1,85 00 £,30 1,47
Cojepxanue ¢ pakuui,
% (Macc):
H K.~ 121°C 2,7 —- — 1,0
121—204 °C 11,7 1,5 4.7 13,0
204—274°C 9,6 6,5 17,3 29,0
274—373°C 11,0 16,9 23,8 23,0
373—454°C 240 32,9 38,4 5,0
454—565 °C 23,4 33,3 11,3 19,0
>=>5656°C 17,6 9,0 4,5 -

[lo {Hu3uKO-XMMHUeCKHM cBoficTBaM noOJdyyaeMas TpH MeperoH-
Ke CJlaHneB CMOJa OTJAWYaercs OT MNpHpoaHOH HedTH Oonabluel Ba3-
KOCTBIO, TJIOTHOCTbI), BHICOKMM COJ€PKaliHeM a30Ta H KUCAOpOoa.
CpoijicTBa CMOALL B ONpelleieHHOH Mepe 3aBHCAT H OT cnocoba ee
nmonyuenus (raba. 3.13) [123]. Tak kak mepBHuHAs caaHieBas
(MOJIa MMeeT BHICOKYIO TeMOepPaTypy 3acTBIBaHHA, OOLIYHO IPeBhi-
wamomy 20 °C, 11 noayueHds U3 Hee MOTOPHBIX Tomiue Tpebyer-
¢ npeiBapuTenbHasi nepepaboTKa CMOJBL, HAaNPHMEp KOKCOBaHMe
uWJH rHapipoBane. CMmona, He Tpolleauwas NpelBapHTeNbHYO 00-
pabOTKy, TPAHCHOPTHPYETCS 10 NepepabaThIBAlOmMX NpeflpHITHI
0 CIeUHAJbHBIM Tpy6onposBoiamM ¢ o6orpeBoM. QupeneleHHYIO
TPYAHOCTbL NMPH THAPOOUHCTKE CMOJbI MOXKeT [peACTaBAATh HajHuue
B Hefl TBEPALIX B3BEIUEHHBIX YACTHI, KOTOPHIE AOJXKHB yaaldsITbCsA
UeHTPUdYrHpOBaHUEeM RJAH OTTOHKOH TdzKenoro ocratka. I'uapo-
OYHCTKY CMOJIBI MOXKHO NPOBOAMTh 03 ee npeaBapHUTENBHOTO dpak-
LYOHHPOBAHKA C TNpPHMEHEeHHeM TeXHOJOrHH THApoobecCepHBaHUs
He(pTAHBIX OCTAaTKOB. [IpH 3TOM A/ TOJHOTO YAajeHUs asoTa
norpebyercs or 260 nmo 350 M® Bomopoga ma 1 M3 cmonml (B 3a-
BHCAMOCTH OT ee KauecrBa). OJHako Gojaee peixecoobpasno THAPO-
OUHCTKY MNPOBOAMTL 10 COAep:KaHHg asora B cmode =0,15%
(Macc.), a 3aTeM nocie GpaknHMOHMPOBAHHsA NOLBEpPraTh 'HAPOOYH-
cTKe GeH3uH, CpefiHMe AUCTHIANATH ¥ Ia30iib pasfenbHo. B Takom
BapHaHTe OOLWUH PACXOM BOJAOPOAA Ha ouMcTKY 1 M® cMoabl cocTa-
BHT B cpeaHeM =280 M2,

Ilpu nefoabuux ofbeMax IPOH3BOACTBA CJAHLIEBast CMoJda MO-
XKeT nepepabaTbiBaTbcd B CMeCH ¢ OOBIHOH Hed®TLHO Ha JMAeHCT-
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Bylow¥x HedTenepepabaThiBaominx npeAnpuaTHax. IIpu  BBICOKHX
ofbeMax TpoH3BojcTBa Tpebyercd CO3JAaHHe CHeHAAH3HPOBAHHBIX
3aBOJ0B, HAa KOTOPHIX HApaay ¢ oOGHYHLIMH IpoueccaMy HedTemnepe-
pabOTK® AONKHB GHTb NPejyCMOTPCHBl IIPOLECCH THIPOOUHCTKH
i TPOH3BOJACTBA BOJOPOAA NOBBLIUICHHOA MOUHOCTH.

BensunoBas (pakuMa CAAHHEBBIX CMOJ, BHXOA KOTOPOR HEBbi-
COK, AOJKHA GHTh MMAPOOYMUIEH2 IO COAepXkKaHH] a30Ta He foJjee
0,5 ma/m?® Bo u3berkanue AeaKTHBAUUM Karalnu3aropa pHPOPMHHTaA,
KOTOPOMY OHa IOJABEepraercs aJs MOAy4YeHHS KOMIOHEHTa BbiCOKO-
OKTaHOBOTO OeH3HHA. [Ip¥ NPOM3BOLCTBE PEAKTHBHOTO M JH3LJAbBHO-
TO TOINHMB THAPOOYHCTK2 COOTBETCTBYIOUMX (pakKiHil cMOJb HeoO-
X0JKMa C UENbI0 yaaJeHHd M3 HHX CM0J000pasyrmHX cOeaHHeHHH
i JPYTHX npHuMece# H obecrnedeHUsT cTaOMABHOCTH TOTOBHIX TpoO-
AYKTOB TpH AJHUTENLHOM XpaHeHHH. ColepxxaHHe a30Ta OPH 3TOM
cHukaercst A0 10 mMa/M3; pacxop BONOpOAa Ha THAPOOYHCTKY cpen-
HHX AUCTHARATOB cocTaBisger okoxo 180 m® B pacwetre na 1 M°
npoaykra. MakcHUMaibHOE COJepXKaHHMe a30Ta B rasoiiie He AONXK-
no mpesbiuary 0,3% (Macc.). Ilochne TFHADOOYHCTKHM OH MOXET
CNYXKHTb XODOILIHM CbipbéM KaTaJHTHUECKOTO KpeKUHra, TaK Kak
B HEM COJEpPXKHTCA MHOPO JIeTKOKPeKHPYIINHXCS napaduHoB H
Ha()TeHOB, a TaK¥e CLPbeM MMJAPOKPEKHHTa ¢ MoJyYyeHHeMm OeH3nHa
H peaKTHBHOro rtomjaHea. B mesom zatparnl Ha nepepaboTKy cuaH-
eBOH CMOJbLl B MOTODHLIE TOIJIHBA IPUMEPHO B 2 pasa BhHllUe, 4eM
NPH NOJYYeHHH 3THX TOTIHB H3 NPHPOAHOH HedTu.

3.4. 1POU3BOACTBO METAHOJIA H TOMNJIUB HA EFO OCHOBE

MeraHon NnO CBOeMy 3HaYeHHI0O ¥ MacliTabam NPOU3BOACTBA 3aHHU-
MaeT CerofHsd OJHO 43 TEePBHIX MeCT CPEIH OCHOBHHIX IOAYTPOAYK-
TOB XHMMYECKO} [POMBIUNEHHOCTH. DBaxHefillide TpagulHOHHEIE
HAmpaBJeHHs €ro HCIIOAb30BAHHS — 5TO NOJdy4yeHHe ¢OpMaJjbleruia,
AMMeTHATepedTaNaTa M PA3NHYHBIX pacTBOpHTeNei. Hapsay ¢ xu-
MH4YECKHM HallpaBleHHeM B NOcHelHHe TOAbl Bce GoJbliee BHUMaHHe
yaensieTcss BO3MOJMKHOCTIM HCTIONL30BAHHA METaHOJNa H NPOAYKTOR
Ha ero OCHOBe B Ka4yeCTBe MOTOPHOIO Y 3HepPreTHUeCKOro TOMJIHB.

[lepBplii MpOMBIUJIGHHBIH CNoCO0 mHOJYUYEHHA MeTAaHOJMa — CYXAs TEPEroHKa
ApeBecunbl. IToayuaeMmulii 3TUM crmocofoM MeTaHoa yxe B [830-X rogax ucnmodnb-
30Bajca B pAAe €BPOUCHCKUX CTPaH AJH OCBEUICHUS] W OTOMJIEHHS BMECTO Ape-
BecHoro TonauBa. B 1921 r. P. [Tatapom ro ®panmuu u s 1923 r. A. Murtamem u
P. Illpatinepom B TepMauuy 6na paspaboTaH MeTOX MpOMBINLIEHHON'O TPOH3BOACT-
BPa MeTaHoJa H3 OKCHAOB YIJEpoda W BOACDOAA, NOAYYHBIUHA BrHOCHEICTBUU
noBceMeCTHOC pacnpocTpaneHne. C BHeapeHuHeM 3TOr0 MeTofa BHIYCK MeTaHoJ a
ctaa pacTu CHCTPHIMH TeMnaMd W K cepeauHe 1950-x roaos MHpOBoe NpPOM3BOA-
CTBO TMpEBHICUJO | MAH. T B TOA, & K Havaay ]980-x rozos pocruraoc 15 mam. T
B roa [124].

B CCCP unepBoe npou3BOACTBO MeTaHogaa OHNO coszfano B 1934 r. B no-
CACBOCHHBIA TNEpHOR OHAO MNOCTPOEHO HECKOJLKO HOBHX YCTAHOBOK TMPOH3BOAM-
TeabHocTbio o 26—30 ThHe. T B roA. OcoleHHo 6HCTpo BBINYCK MeTaHO0Ja
YBCIMYHBAACA B TNOCJEAHHE JeCATHRETHA H B nepuon ¢ 1970 mo 1985 r. ero
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NpOU3BOACTBO YBEJIHUMAOCH Oojee ueM B YeThipe pasa {125].

ICTOUHHKH CBHIPBA /11 NPOU3BOJICTBA METAHOJNA Pa3HooGpasHbl
H BKJTIOYAIOT NPHUPOAHHI ras, rasbl HedrenepepalOTKH, Jerkue H
actatouHble HedTaHble (QpaKn¥H, KOKC H yrosab. HauboJsee pacupo-
CTPAHEHHBIM ChIPbeM SIBJAAETCS NPUPOLHBbIH ra3, Ha JOJNI KOTOPOro
npuxogurcst cahiure 73% 8cero BhiycKa Metanosa B Mupe. Cospe-
MeHHBIe NpOoHecch NMPOH3BOACTBA MeTaHOJa 0053aTeNbRO BKJIOYAIOT
JiBé OCHOBHbIE CTAj¥¥ — NOJYUeHHe CHHTe3-Tasa ¥ ero nepepabGoTKy
B KOHEUHbIH NMpPOayKT. B 3aBHCHMOCTH OT BHJA HCXOJHOTO CBIPbA
CHHTEe3-Ta3 MOJyuYaioT NapoBOil KOHBEPCHEH NPUPOHOTO rasa H Jer-
KHX HeQTaHbIX (pakuuit Aub0 NapoOKUCAOPOHOH rasudurayuei
(1aCTUYHBIM OKHMCJAEHHEM) TSUKeNblX HedTAHbIX dpakuMii, npesecH-
HbI, KOKCAa WAH yras. OJHHM Y3 BO3MOMKHBIX CHIPbEBHX MCTOUHHKOB
NOJy4YeHHUs CHHTe3-ra3a MOTYT CJAYKUTb OTXOASUIHE ra3bl MeTaaayp-
THUECKUX U APYTUX TPOH3BOJCTB C BBICOKHUM COJep:KaHHEM OKCHIA
yIiaepoa.

Oas obecrneueHHs ONTHMaJbHBIX YCJAOBHH CHHTE3a COJEpKaHUE
KOMIOHEHTOB B MCXOAHOM rase JO/KHO ObiTb OJU3KHM K CTEXHO-
MeTPHUEeCKOMY, T.e. JOJXKHO cobawaatbes ycnosHe (Hy—COs) :
: (CO+CO,) =2,01—2,15. IlosrtoMy, KaK NpasBujo, a3 NOABEPrafpT
OUHCTKE WJH B Hero no6aBJsilOT OTe/lbHble KOMMOHEHTHl HJIH CMe-
IIMBAKT pa3Hble NOTOKH rasa. CyMmMapHasi KOHHEHTPAUUA B Chipbe-
BOM rase CEPHHCTBIX COeIMHeHM#, BbI3BIBAKUMX HeobpaTuMoe OT-
paBJjieHye KaTaJu3aTopOB CHHTe3a, He N0JXKHA npeBbiwaTh 0,2 Mr/md
[125].

[IponspoacTBO0 MeTaHoJa M3 OKCHAOB yIVIepoAa H BOAOPOAA
BRJAOYACT DAL onepauul, o6s3aTeNbHBIX a5 JbOTO npomecca.
CynTe3-ra3 npeaBapuTeJbHO OYMmideTcd OT KapOGOHMJOB Kenesa,
CepPHHUCTBIX COEJHHEHHWH W YacTHn MAacJa, HarpeBaeTcsl A0 TeMIe-
patypnl Hauyana peakuuy M nocrynaer B peaktop. [locne BeixOna
H3 30HbI KATaju3a MeTaHOoJ] BbiAeasieTcsl M3 ras3oBoii CMECH OXJaX-
JAEHHeM H OuUHIaeTcs OT BOAbl M yIJIEBOJAOPOI0B, a HENPODPearupo-
BaBIUH{ ra3 KOMIPHMHPYETC M BO3BPallaeTCA B Npomecc.

IIpoMblulieHHBIE DpOIEecChl NOJYYEHHS METAaHOJa M3 CHHTe3-ra-
3a DA3JHUAIOTCA THNOM HCIONb3YyeMbIX KATaJAM3aTOpOB H YCJIOBHA-
MU pOBeNEHUs NpOouecca, Npexae BCero NAABJCHUEM (NMPU BLICOKOM
U HU3KOM pasieHusnx). 1o cepeagunb 1960-x rogoB B OpPOMBILIJIEH-
HOCTH NPHMEHSUIMCbh TOJNbKO IIPONECChl BBICOKOrO gaBJeHHs (24—
34 MJla) na OKCHAHLIX UMHK-XPOMOBLIX KaTajlu3aropax I[OpPU TeM-
nepatype 350—400°C. Brcokoe nasnenue ofecneuynBano GOMbILYIO
NPONYCKHYX CNOCOGHOCTb OGOPYNOBAHUA, a NPHMEHABIUHECS KaTa-
JH32TOPbl OTAMYAJNHCb MAJO# UYBCTBHUTEJbHOCTbK) K CEPHHCTHM H
APYrHM IpHAMecsiM. JTH Npouecch Obild peanu30BaHbl Ha arperartax
e HHHY1I0H MoInHocThbio Ao 100 Thic. T B rOg MeTaHoJ4.

B mavase 1960-x ronos 6pl1 pa3zpaboTan cuHTE3 MeTaHOJAA [IPH
HU3KOM JdBJEHH¥H, H Ha ero 10JI B HACTOAL|Ee BpeMs IPUXOAMUTCH
Gonee 80% Bcero Muposoro ob6heMa NPOM3BOACTBA 3TOrO HPOAYKTA.
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TaGauua 3.14. YpeabHble pacXoguble H 9KOHOMHUECKHE NMOKA3aTeAH
NpoeccoB NPOM3BOXCTBA METAHOAZ M3 DAMIMUHLIX BH/IOB ChIDbA
(B pacuere ma 1 T MeraHoaa)

[Mokasatene } E,[,‘l’é‘ 3‘;‘;’ Beusuu MaszyT ‘ Yroab
Kanurajababie BjoxKenus, % 100,0 105,0 140,0 230,0
SKCIJIyaTalMoBHbe pacXoaw, % 100,0 113,0 106,0 101,0
Cripse H TONJMBD, T V. T. 1,09 1,13 1,24 1,27
JaekTpoaHeprus, KBr-u 70,0 60,0 130,0 150,0
[TuraTespHas KOTeJbHAS BORZA, M* 0,72 0,80 0,84 —
Boaa zas oxaamxjenus, m® 50,0 40,0 80,0 100,0
Q6umit pacxom IHepropecypcos, T 1,12 {,16 1,30 1,34
V. T
TepMuyeckdilt K. I A., % 69,0 67,0 60,0 59,0

[Tpouecc npoBoauTcst Ha MeJbCOACPIKAIUMX OKCHIHBIX KaTaJIH3aTo-
pax, TIaBHbIM 00pa30oM Ha OCHOBE OKCHMAOB MEJH, UHMHKE, aJlOMH-
Hust ¥ Xpoma, npy gasienun 410 MIla u Temmeparype 230—
260 °C. IlpeuMyniecTBo 3TOro uporecca 3aksampdaercsi B 6oJjiee Bbi-
COKMX aKTHBHOCTH H CEJeKTMBHOCTH KaTtaausaropos. llonyuaembi
METaHOJ CONEePXKHUT MeHbllle NpHMeced, YTO N03BOJAET YIPOCTHThL
CHCTEMY ero peKTH(hUKAu¥¥ H CHU3UTb pPACXO] CHHTE3-Ta3a MpH-
MepHo Ha 10%. Huskoe gasnenve ofecneuvBaeT MEHBIIHH pacxoj
3HepTrHH Ha cXKaTHe CHHTE3-ra3a ¥ ero penupkyJsuun. Kpome Toro,
npouecc NMPOCT W HAJEKeH B 3KCnAyatauHH. B GoabplivMHcTBE TIPO-
MBIUJIEHHBIX CX€M CHHTE€3a TNPH HU3KOM JaBJEHHH HCNOJb3YIOTCSH
peakTOpH, B KOTOPHIX KaTaJH3aTOp pasmemaercss B Tpybax, a Mex-
TpyOHOE TpPOCTPAaHCTBO OMBIBaeTcs KHnsme#l Bomoil. Meabcoaep-
JKAUIME KATaNu3aTOPbl UYBCTBHUTEJNBHBl K CEPHHUCTHIM COENMHEHHAM
¥ TpebyIOT BHICOKOH CTENEHH OYHCTKH CBhIPBEROro rasa. CoapemeH-
Hbi€ YCTAHOBKHM 110 IPOHM3BOACTBY METAHOJa JOCTHTAKT €IMHHYHON
MOLIHOCTH 0 2 TBIC. T/CYT H MPOCKTHPYIOTCA YCTAHOBKH NPOH3BO-
JUTEIbHOCTBIO 10 5—10 THIC. T/CYT.

DKOHOMHKA NPOHM3BOACTBA METAaHOJAa BO MHOTOM OIpEnensieTcs
BUIOM HCXOJHOIO CHIPbS, UTO NMOATBEPKIAETCA JAHHBIMH, IIPHBEjEH-
HBIMH B Ta6a. 3.14 [69, 124, 126]. OanHako pecypchl NPHPOAHOTO
raza OTHOCHTEJbLHO OrPaHHYeHbl, B TO BPeMs KakK BO MHOTHX CTpa-
HaX M DEeTHOHAaX HMerTcsl oJpluMe 3amachbl fgelieBux yriei. Ilo-
3TOMY yrojb pacCMaTpHBAETCA CETrOAHA B KayeCcTBe NePClHeKTHB-
iIOTO CBHIpbAl AN OPraHU3auMH KPyOHOMACIITAOHOTO TIPOU3BONCTBA
METAHOJa H NPOAYKTOB Ha €ro OCHOBE.

O1HO H3 rNaBHLIX HAampaBJeHHN HCNOJAb30BAHUS MeTaHoJa -—
pacluMpeHve pecypcoB MOTOPHBIX TONJMB 3a cuetr n00aBKH  ero
(no 15%) k nedrsanviM GensunaMm. HO npu stoM BO3MOKHO pac-
ciaoenue ¢az M coszgaHve napopbix npoboxk B nsuratee. B kauect-
Be craluav3aToOpoB, NPEJOTBPAIAKMIMX 3TH ABJEHHS, OOLIUHO HC-
MOJAb3YIOT BbICUIME CcOUPTH. GUeNHaNH3MPOBAHHOE [POH3BOACTBO
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STUX CNUPTOB TPAAMINHOHHBIMH He(pTEXHMHYECKMMH IPOUECCAMH
MAaJONPOA3BOAUTENLHO H TpebyeT BLICOKHX (PHHAHCOBHIX 3aTPAT.
B cBa3u ¢ sTHM Obliu paspaboraHnl NpoLECCH, obecnedxBamuye
COBMECTHOE NOJy4eHHe H3 cHHTe3-raza meraHosna u cnupT1oB C;—Ce.

OA¥H W3 TaKHX [poueccoB, paspaboTaHHbii PpaHUy3CKHM HH-
CTUTYTOM He()TH, OCYLIECTBAAETCA B NPUCYTCTBHY BLICOKOAKTHBHOTO
KataausaTtopa. llpomecc mnpoBOgMTCSl TpH Temmnepatype 260—
320°C u pasaenun 610 Mlla; onTHMaNbHOE  COOTHOIIEHHE
Hy:CO B chipheBoMm cunTes-raze — 2,0—2,0. M3-3a HU3KO#N KOHBED-
cuM 3a oa¥H npoxox (12—18%) npumeHAETCA BBICOKASA KPATHOCTb
nupKyasauuy [127].

Peaknun obpazoBanus cnupToB Co,—Cg B OOJbIIMHCTBE CBOeM
CHJBHO 3K30TEDPMHUYHbIE, ¥ Ba*KHOW OCOOEHHOCTBIO INpouecca fBJA-
eTcsl HAafEeXHb! OTBOJ M YTHJAM3AumHUsa BBaedsouerocs temna. [Ipu
OOJIBIIUX MOLIHOCTAX yCTAHOBOK [Js1 ONTHMAaJbHOTO pery/auposa-
HHA TeMnepaTypbl KaTaJu3aTopa mnpeanodYTHTeIbHO DpHMEHEHHe
annabaTuyecKoro MHOTOCJOMHOTO DEeakTOpa € NPOMEeXYTOUHLIM OX-
JaxjaeHveM. VisMeHsis pexHM npouecca H COCTAB KaTajiu3aTopa,
MOJKHO peryauposath cogepxkaHue cnuptoB C;—Cg B mojyuaemoi
cmecu B npepenax 15—509 (macc.). CoxgepxaHue BOJIbI B CIHHD-
TOBO# cMmecHu KoJebaercs oT 5 o 35% (Macc), ee ynajeHue,
a TAKXe OuuCTKAa CIUPTOBOMH cpasbl OCYLIECTBJSIOTCH ¢ TNOMOIIBIO
3KCTPAKTHBHOH H a3eoTpomHo# meperonkH. AHajoruvyHolfi npomecc
paspaboran B Mrtagauy, rje OH peaJH30BAH HA KPYIHOH ONbLITHO-
NPOMBIIIEHHOH YCTAHOBKE.

Hcnoab3oBaHue MeTaHosa HJIHM €ro cMeceii ¢ BLICIUHMH CIHpTa-
MH B KayecTBe MOTOPHOIO TOMJMBA MM J00aBKM K OGeH3HHY CBA-
3dHO C PAJOM TPyAHOCTeH, BLI3BIBAEMLIX €ro HH3KOH TemloTOH cro-
PaHMA M TOKCHYHOCTbIO. JTHX TPYJHOCTEH MOKHO H306eXaTh nyTeMm
KOHBEpPCHH METaHOJa B YTJEBOJOPOJHOE TOMJIMBO, OTBeYawuee
1peboBaHUAM, NpeIBbABASIEeMbIM K HehTAHEM OeH3HHAM.

OcHOBbl NpEBpaunleHHd MeTaHoJa B YIVIEBOAOPOAHOE TOMJIMBO
Obl1u paszpaboraHbl cnenuanucramMu ¢pupmbl «Mobily (CILIIA) B xo-
Jle peanu3aiii KOMIUIeKCHOH nporpamMmmbl paboT no cuHTe3y ¥ NpH-
MEHeHHI0 B KaTajH3e HOBbIX BLHICOKOKpEMHE3eMHLIX 1eO0JIHTOB ce-
pun ZSM. C cepenunnl 1970-x rogos Hauadaacb oTpaboTKa mnpouec-
ca, noayuuBmiero Haspanue «Mobil — MTG» (Methanol to Gasoli-
ne) Ha ONLITHO-NPOMBIILJIEHHbIX ycTaHoBKax. O6pasoBaHue yrJjeBo-
JOpPOJOB H3 MEeTaHoJa NPOXOAHT B HECKOJAbKO crajguii. DBHauage
npoTexkaer obpaTHMas peaKnud NeTHApATAUHH METaHoJa B AHMETH-
JOBLIY 3¢ Hp, KOTOPHH B AaJbHEHIIeM AeTHAPATHPYeTCa ¢ nojdyye-
HHeM oJeduHOB. [locaenHyue BCTynmalorT B PEAKIUH NOJMMEpPH3anHH
M [[MKJY3AIUH, NPHBOJAIIHe K 00pa30BaHMI0 NapaduHOBHIX, LUKJO-
napapuHOBBIX H ApOMAaTHYECKHX YrJeBOLOPOAOB. IlpuMeHsieMbli
B npopecce Karanusarop ZSM-D uMeer cneurdHueckyio KpHCTAJ-
JHYeCKYIO CTPYKTYpy, obecrneunBamomyo 00pa3oBaHHe yrJaeBOAODO-
A0B ¢ MAaKCHMaJbHLIM 4MCJOM aTOMOB yriepona 11, 410 cpaBHH-
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TeJbHO TOYHO COOTBETCTBYET COCTABY M INpenenaM BuKunauusa OeH-
3UHOBBIX (Ppakuui HedTH.

HMcenegoBanye BJAHMSIHMS NapaMeTpOB Nponecca Ha BbIXOA H CO-
cTaB IPOAYKTOB 110KAa3as0, YTO NP H3MEHEHHH TeMIepaTypsl B HH-
tepsaie 310—540°C u gasnenus ot 0,1 no 5 MIla ¢ pocToM Tem-
mepaTypbl yBeauunsaercsas Bbixox napagpuHoB C;—C; u oJeduios
Co—C,4 npu CHHXXEHHH BHIXOja anudartHiyeckux yraesogoponon Cs
Y Bblllie, a C yBeJHYEHHEM jaBJIeHHd B yKa3aHHOM TeMNepaTypHOM
VHTEpBaJe NOBbIILAETC BbIX0] OeH3HHA, B COCTaBe KOTOPOIrO pacTer
JOJI BBICIIMX AapoMaTH4yecKux yriesogoponos [128]|. Peaxuun
LpeBpanieH’s MeTaHOJMa B YTJCBOAOPOALI H BOAY NMPOTEKAIOT C BbI-
JAejeHHeM rensa B KogudecTse 1,74 MIIx/kr (Ha npeBpanieHHbI# Me-
TaHOJ). []03TOMY NPH NPOEKTHPOBAHHH DEAKTOPHOTro 6J0Ka OCHOB-
HO# npobsaeMOH fiBasieTCA OTBOj TemJa.

[IpenjioxxeHo nBa BapHaHTa TEXHOJOTMH Iponecca NoJAydeHHs
OeH3WHA H3 METAHOJa: CO CTAHHOHAPHHIM U NCeBIO0XKHIKEHHBIM
clloeM KaraaHMsaTtopa. B mepeBom BapHaHTe ¢ OBYyMs peaKkTOpPaAMH
OTBOJ Ted DeakUuWH OCyUIecTBJdercsl 3@ CYeT PEelUpPKYJSAIUH ra-
3a. Bo BTOPOM BapuaHTe peakrop ¢ ICEeB/I00KMKEHHBIM cJoeM Ka-
Tajlu3aTopa obecnedvBaeT XOpOIIHA OTBOA TEIIA U NOCTOSIHHY ) BHi-
COKYK0 AKTHBHOCTb KAaTaJH34TOpa, KOTOPHIH HENPepbhiBHO pereHepH-
pyerca. OaHako annapaTypHoe OGOpMJeHHe 3TOH  CXeMB
3HAYHTEJNBHO CcJOXKHee. XaDaKTepHCTHKA yCJAOBHH NPOBENEHHS IBYX
BapHaHTOB nponecca NPOU3BojcTBA GEH3MHA H3 METaHOJa H COCTaB
ncayyaemblX B HHX NPOAYKTOB NpeicTaBjaeHb HHxKe [129]:

Crannosap- TlceBmOOKH-
HEIA cJjof XKeHHbIE ciol
Temmeparypa, °C
Ha BXoje 360 —
Ha BEIXOAe 416 —_
caosl (cpelHss) — 413
Hasncuue, MIIa 2,16 0,27
KpaTHOCTE peluMpKyasIdn 9,0 —
Brixoa, 9% (mace.) Ha
MEeTaHO.I:
MeTaHOa~}-2up —_ 0,2
YIJIeBOAOPO B 43,4 43,5
BO&a 56,0 56,0
CO-+4-CO. 0,4 0,1
KOKC ¥ {IpouHe 0,2 0,2
CocraB yriaeBojopojoB,
% (Mmace.):
rasmm C;— G 1,4 5,6
nponax 5,5 5,9
NpOMuAeH 0,2 5,0
u300yTaH 8,6 14,5
H-0yTaH 3,3 1,7
GyTenpr 1,1 7.3
Cs u BHIDE 79,9 60,0

Byrensl ¥ u300yTaH MOTYT CHYXKHTb HCTOYHHKOM [10JyYEHHS
AJKH1AaTa, YTO MO3BOJLET MOBBICHTb OOWWA BHXOH Geuswna, Cuu-
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TAeTCd, YyTO NMPOM3BOJACTBO OeH3MHA Ha 6ase yIJis uepe3 MeTaHoR
UMeeT NpeuMyllecTBa nepen nponeccoM duiuepa — Tponila Bejaen-
ctBHe Gojbluefl CeJNEeKTHBHOCTH M 0oJiee BBLICOKOINO TepMHYECKOro
K. 1L J.

[To Texnosorun «Mobil — MTG» B Hoso#i 3enanauu B 1986 r.
BBeJeH B AeHCTBHEe NEpBbI B MHPE 3aBOj 1O ITPOH3BOACTBY Oe€H-
3MHAa M3 MeTaHoJsia, NoJyuaeMoro Ha 6ase mnpupoaHoro rasa. Ha
3TOM NPEeANpHSATHH NPOH3BOIUTEILHOCTBIO 0KOA0 600 ThiC. T B TOA
CHUHTeTHYeCKOro OeH3WHa IPUMEHEH [pOoLecC O CTalHOHaPHbIM
CJ0eM KaTajau3aTopa. 3aTpPaThl Ha COOPYXKeHHE 3aBOJla COCTABHJH
okosio 1,5 muipa. mona. [130].

Poct noTpe6HOCTH B GeH3HHAX C MOBLIUEHHBIM OKTAHOBBIM 4YMC-
JOM CONPOBOXKIAETCSsl B HAcTOsAlIee BDeMd yikecTouenuem TpeboBa-
HHUR K OXpaile oKpyxawonuie# cpeabl. [IprMenenyde B KayecTse aHTH-
JIeTOHAIHOHHO# 100aBKM TeTpa’THJCBHHIIA, MOJy4YUBIUero WHPOKOE
pacnpocTpaHeHHe, NMPHBOAMT K BBIOPOCY B atMocdepy TOKCHUYHBIX
BEIIECTB ¥ OTPABJCHHUIO KATaJH3aTOPOB MOXKHra BHIXJIONHBIX rasos
aproMobuacii. B TakHx yca0BHSAX pacTeT noTpeGHOCTb B BBICOKOOK-
TAHOBBIX, OCOGEHHO HU3KOKHNSIIIMX KoMmnonentax Gensuna. [lepc-
IEKTUBHBIM M3 HHX cJelyeT CYHTath Tper-GyTHAMETHNOBHHA 3(HD
(TBM3)*; a10 coennHeHHe MMeeT OKTaHOBLIe umcaa 102 no Morop-
HOMy H-117 1o HccledoBaTeNbCKOMY MeTodaM. XapakTepHCTHKA
TBbM3: temneparypa xkuneuus 55,3°C u 3acrtoiBanua —108,6°C;
naotiocTh 740,4 Kr/mM® u Temnota cropanua 38,22 MIIX/Kr: non-
HOCTBIO cMelMBAaeTcs cO BCeMH YTJIeBOAOpPOAaMH M cTabuJeH npH
xpanenun, [losyuaiT ero M3 MerTaHoJa ¥ u3obyreHa mo peakKuMH:

CH;:,OH—[—- (CHa)zC”—_CHz = CHg—O——C(CHa)a

Peakuusa nporekaer B NPHUCYTCTBHH KHUCIOTHOTO HOHOOOMEHHOTO
KaTtanuzatopa ¢ G0oJbIIONH CKOPOCTLIO M OTJIHYAETCS] BLICOKOH cenek-
THBHOCTbIO. M3-32 06paTHMOCTH peakuuy A5 JAydllefi KOHBEPCHH
1300yTeHa HCMOJb3yeTcsi U3OLITOK MeTanosaa. B TO ke BpeMs OTHO-
uIelye MeTaHoN : M300yTeH [JOJXKHO ObITh JOCTATOYHO HHM3KHM, 4YTO-
Obl 3aTpaThl 1ia H3BNeyeliMe H pelHKJ HempopeaTHpPOBABIIEIO Me-
TAHOJa He ObIMM CIMIUKOM BeJHKH. HeobxomumMmo crporoe cobamwje-
HMe TeMmepaTypHOro pexk¥Ma Inpomecca, uro obecneuuBaeTcs no-
CTOSIHHBIM OTBOAOM TeIl1a 5K30TePMHUUECKOH peaKIUH; B NPOTHBHOM
cayyae npu temnepartype soiue 125°C nauuHaeTcss oJIUTOMepH3a-
uHg u3o0ytenHa. B cooTBeTCTBHH CO CTexuOMeTpHe# AJd IOoJydYeHHd
]l T TBMD tpebyerca zatpatuth 0,4 T MeTtanosna u 0,6 T usobyre-
Ha. B oxnocraguiinom npouecce aerko gocruraercs 90—96%-a cre-
nenb KOHBepcHM M3o6yTena. bonee BLICOKYID cTelleHb KOHBEPCHM —
10 99% MOXKHO AOCTHYL B JABYXCTAJ¥IHOM IpOIecce, B KOTOPOM
nocJae nepBOH CTAIWH M3 PEAKIMOHHOH Macchl oTaensercd obpaso-

* HasbipaeMblli paHee B TeXHHUECKOH MJMTCpATYpe MeTHJ-TPeT-GYTHAOBHIH
agup (MTDB3). : ‘
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Puc. 3.8. Cxema npomecca nponasoacrBa TBEMSD ¢upmur "Hils™:

4 — noaorpeBaTedb; 2 — peakTopbl; J — KoJIOWRa OTTORKH ¢pakuyd Cs 4 — KOJOEHAE OTIOHKH
MECTaHOJa,
I — mertanon; /] — dpaxkuusa Co; J7/ —Boga; [V —nap; V — orpaGortawHas dpakuna G W/ —
papuwaut I1I}; uwcreld TBMD; VI/ — papuwaur 11, TBM3 npu MeHbIleld KoWBepcHH jsoby-
Tewa; VI — sapuaut [, cmece TBM3I ¢ Gytan-Gyrenau

naBwuiics TBMD, a Ha BTOpO# cTaAHN OCTATOUHH I H306yTeH BHOBb
B3aUMOAEYCTBYET C METAHOJIOM.

OCHOBHLIMHM HCTOYNHMKAMH H300yTena AJd TNPOM3BOACTBA Tper-
GyTHIMETHI0BOTO 3dHpa cayxaT dhpakuun Cg MHpOJH3a H KaTanHu-
THYEeCKOTO KpekHWHra (codep:kanue usobyreHa 35—50% n 15—
259% cOOTBeTCTBEHNHO), KOTOpHIE NOKA JIMUIL YACTHYHO HCIIOJbL3YIOT-
€l B KayecTBe ChIpbs IJs NMOJydeHHd HedTeXHMHUYeCKUX MPOAYKTOB
1 MOTOPHOIO aJKHJIA4Ta.

[leppasi B Mupe NpOMBILINEHHAA YCTAHOBKA MO IPOU3BOACTBY
7per-0yTHAMETHIOBOTO a(hHpa MOmHOCTh0 100 Thic. T B roj 6nina
BBeleHa B AeficTBue B 1973 r. B Mran¥y, u ¢ TeX mop BBLINyCK ero
B pasHbIX cTpaHax ObICTPO poc, OCTHTHYB B 1985 r. MMDPOBOTO mpo-
u3BoACcTBa = 2,5 Man. T. CyujecTByeT 1HecKOJbKO BAPHAHTOB NpO-
MBIILIJIEHHBIX NPOLECCOB MOJAy4yeRus 3T0ro npoiaykra. HauGoxabliee
pacnmpocTpaneHHe NOJYYHJM mpomecchl  ¢GupM  «Snamprogetti»
(Mraauns) u «Hiils» ($PI) [131].

B nponecce ¢upMb  «Snamprogetti»  7per-6yTHIMETHNOBBLH
3GHp N0JAy4YaloT B TPyOuaTOM peakTope CO CTAUMHOIADHLIM CJ0EM
KaTtasnusatopa upy temunepatype 40°C n pasinenuu 0,4 MIla. Cre-
LeHb lIpeBpaneHuss H300yTeHa NpH HCUOJb30BaHuM (pakumu Cy
KaTaJuTHYeCKOro Kpekuara cocrasiaseT 60—80%, a B cnywae nu-
ponnsnoit Gppaknun Cg pocturaer 97—98Y%. B cxeMe muponecca
¢upmbr  «Hiils» (puc. 3.8) ycraHoBjaeHb ABa NOCAEL0BATEILHO
COCIHHEHHDbIE DEaKTOpa €O CTALHOHAPHBIM CJOEGM KaTanu3aTopa,
uTo ofecreurnBaeT GoJiee BBHICOKYIO KOHBEPCHK M306yTeHa H 103BO-
JdeT 4eTKO peryJHpoBaTh TeMmmepaTtypy npoumecca. PeaxnuoHHas
CMech COAEDKHUT okono 60% (macc.) 7per-6yTHIMETHIOBOTO 3¢hH-
pa, HempeBpameHHble OyTeHbl, a Takke HeGOJbINOE KOJHUYeCTBO
MeTanosna. Ee MOXHO HanpasuTh HenocpeacTseHHO Ha cMeUIeHHe
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¢ GensunoMm (Bapuaut I). [lasg noaydenus: 6oJee 4UCTOro NpPoayKTa
[no 98% (macc.)] U3 peakUHOHHOH CMeCH OTTOHSIIOT OyTaH-GyTeHH
(Bapuaut [I). Ecau xe OTOrHaTh e€me ¥ OCTATOYHHI MeTaHOJ
¥ BO3BPATHTL €0 B PEAKTOP, MOXKHO NOBLICHTb CTENeHb KOHBCPCHH
uzobyreda ao 98%, a uucrory Tper-OYyTHIAMETHI0BOrC »dupa — 1o
98,8% (macc.) (Bapumaunr III).

CocTaB TpPOAYKTOB, NOJYYaeMBIX B NPOHECcCaX HA3BRAHHHLIX (HPM,
Il OCHOBHBLIE pacXofHble nokasarenun TakoBul [131]:

Conepxanne B mnpoiykrax «Snamprogetti» «Hiils»
peakuuu, % (macc.):

Tper-0yTHAMETHJI 0BOTO 98—99 99,35
adpupa
yraepogopoaos Cy 0, 0,05
MeTaHoda 0,1 0,10
AuH300yTeHa 0,5 —
7per-GyTanona 0,5 0,20
BOJbLI 5-10-6 2:10%
Pacxopual T
TbM3, &r:
MeTaHOJIA 361 392
H306yTeHa 665 647
DUepreTHYIeCKAC 3aTpaTHl Ha 0,171 0,086
Il T TbM2, T y. 1.
B TOM UYHCJIe:
map, T 1,0 0,4
oxNaxpamomlasa BoAa, M3 60 26
37eKTpo3Heprus, KBt 4 18 §
TepmHuecknft . m. A., % 90 89

Orpatotatnyio dpaknuw C4 coaepxainyio OyraH-GyTeHH, noc-
JI€¢ BLIJSJICHHS N3 HEe MEeTaHOJa H leHOJIHHTeJIbHOﬁ O4YHUCTKH OT
npumeceit MOXKHO HanpaBHTh HAa AJKWIHPOBAHHE, YTO MO3BOJHT 3a
CYeT MOAYYEHHS BHICOKOOKTaHOBOI'O MOTOPHOTO aJIKHjara paclH-
pUTL pecypcsl OGE€H3MHA M yAyuliuTh €ro (PaKUHOHHHIA COCTAaB.
CepHOKHCIOTHOH ruapaTtanueil JUHEAHHX OYTEHOB MOMXKHO HOJYy-
YUTL 8TOP-OyTanOJ, TAKXKe SABJSIOUIHACI BHCOKOOKTanoBoli jodas-
KOl K OCH3UHAM.

CripreBast 0a3a NPOM3BOJCTBA TpeT-OyTHIMETHAOBOTO 3dHpa
MoO¥eT OLITh 3HAUHTENLHO pacluupeHa 3a cuet dpakuuin C4 monyr-
HOr0 U HPUPOJHOTO I'da30B ¢ OJHOBPEMEHHBLIM IIOJMyUyeHHeM MEeTaHoJIa
Ha ocHoBe MmeraHa. as moayuenus usobyreHa H-Oyran ciaeayer
NOJABEPTHYTb U3OMEPH3AUMK M JETUAPUPOBAHHIO. DTOT NYTb CBA3aH
C NOBBLIUEHHBLIMH 3aTpaTaMe M3-3a OGOABLIOrO YHCAa cTaauil nepe-
paboTKH, HO NPH HHTErpalHy OTACJAbHBEIX YCTAHOBOK B €IHHYIO KOM-
MJIEKCHYI0 CXeMY MOXHO OINTHMH3HpPOBATh HCNOJb30BAHHE MHOTO-
YHCHACHHBIX UHPKYASIUHOHHLIX NOTOKOB MEXKJY CTaJHAMH, TEM CaMbLIM
00ecneynTh MAaKCHMAJLHYI) peaNH3auHi0 OTXOAAIIMX rasoB # [MO-
BHCHTb BHXOJl LUENCBHX NPOAYKTOB H TepMHYECKHN K. I.J. HUX Npo-
M3BOACTBA.
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3.5. TOILIUBA H3 BHOMACCHI

Ucnoab3oBanne GHOMAcChl B 3HepPreTHYECKHX UeAsIX — KOMIIEKC-
HH UpOIece, BKAOYAKIIHN BHpamusanue U cfop OHOTOTHYCCKUX
BELIECTB, PA3lHYHLIE METOJH MX NOJATOTOBKH M nepepaCoTKu B XKHI-
KHe, rasoofpasune u TBepAble TonJauBa. DbuoMacca saBiagerca BO-
300HOBJSIEMHM DPecypcoM, a MNepepaboTka CeabCKOXO3AHCTBEHHHX,
JECHHX H OHTOBLIX OTXOZOB CHOCOGCTBYeT OXpaHE OKpyXKamIed
Cpenll OT 3arps3HeHHH.

PacrutenbHag Guomacca lpejacrasasier co0ol CIOXHYIO CMECh
pPAa3IMYHBIX coefuHeHuH. B pacuyere Ha cyXoe BelIeCTBO B Heli Co-
gepxurca 5—30% BogOpaCTBOPUMHX COGJAHHEHHI (caxapa, Kpax-
MaJ, mMoueBuua, coau), 5—40% nporensos, 25—90% wuemn0I03H
U reMuneaawgoss, >—30% auramua, 1—13Y% HepacTBOpHMHX
B BOJE HEOpraHHYeckHX coefiuHeHHI (30aH). PacrurenbHas OHoO-
Macca XapaKTepHU3yeTcss BHICOKMM COJEPKAHHEM KHMCJIOPOAa, JOCTH-
rawouam 40%, npeHebpexxuMo MajhHM CONEPXKAHHEM TAaKOro Hexe-
JaTeIbHOTO 3JIeMeHTa, KakK cepa.

K Hegocrarkam 6GHoMacchl KakK ChIpba AJS TNOJYYCHHS MOTOP-
HEIX TONJIHB OTHOCATCH PACCPEAOTOUCHHOCThL €€ 3allacoB W Heo(Xo-
AHMOCTb TOJAACPHKaHHS 3KoJoruyeckoro pasuoBecust. Chpasi OHO-
Macca OTJIMYaeTcss BHICOKO#H BAaxHOCTBI (30—90%). Duepromior-
HOCTb cHIpofl Guomaccel kogebaercst B npenerax 1—I156 TJIx/M3,
H paxKe MocJae CYIIKH €€ TernJjJaoTra cropaHm{ OCTaCTCd OTHOCHTEJIBHO
HU3KOH — 16—24 T'Jx/T.

[IpeBpawienue O6HOMaccH B TOINIMBA, NIPHTOAHBIE JJISI HENOCpPen-
CTBEHHOI'0 HCIOJIb30BaHHSA, OCYUIECTBJASACTCST TePMOXMUMHUIECKHMHU
HI¥ OHOXHMHYECKHMH npoueccamu. K rtepMmoxumMuyeckum npouec-
cam nepepaBoTKU OTHOCATCA NpPSIMOE CXKUraHue, NHPOJH3, Tasznudu-
Kauusg ¥ 3KCTPAKUHA Macesa, K OHoXHMHYecKUM — dhepMeHTanus u
aHaspobHoe pasjoxenue. [lepen nepepaborkoit 6uomacca oGLIYHO
NPOXOJNT CTAJHH NOATOTOBKH, BKJIIOYAKOUINE H3MeIbYCHHE, CYIIKY
u 1p. Ilpu nepepaGorke GuMOMaccH B MOTOPHHE TONJIHBA HAKHGOJb-
LK HHTEPEeC [PEACTABIACT FasHUKAUHs C IMOJYYEHHEM CHHTE3-
raza (upeo6pasyeMoro 3aTeM B METAHOJ HJH YIJEBOLOPOAN), 4
TaKXK€ (epMeHTalKNd C NOJYYEHHEM 3ITaHo]a. [Ipouecc noJyuyeHHUs
CHHTE€3-ra3a BO MHOIOM AaHAJOTHYCH rasudukauuu yras (cMm. pas-
aen 3.2). Ilpu rasndukaunu apesecunsl npu 300°C B npucyTCTBUHH
KHCsopojia oGpasyercs B OCHOBHOM JHMOKcHA yraepopa. [lpu mo-
BLIIeHUH TeMmneparypsl ao 600°C nomyuyaror cMech, B KOTopol mo-
muMo CO; npUCYTCTBYIOT BOJOPOA, OKCHI YIiepojd, METaH, naph
CNHPTOB, OPraHUYECKHX KHCJIOT M BHCIIHX YIVIEBOJIOPOJAOB. BHXOM
razoo0pasHEX NPOAYKTOB TIPH 3TOM He OpeBnmaeT o6uuHo 40%
(Macc.) Ha coipbe. B CBSI3W ¢ MEHDLIIMMH 3HEPreTHYECKOH INIOTHO-
CTbIO H TENJIOTOH cropaHus OHoMacch rasudurainus ee MeHee s@-
$extuBHa, uem rasudukauus yras. [Tosromy, HecMOTpst Ha mpPoBO-
JHMbIE BO MHOIMX CTPaHaX HCCAEA0BATENbCKHE W KOHCTPYKTOPCKHE
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paboTH B 9TOH 06JAacTH, IPOUECCH rasu@UKanuyd GHOMACCH MIOKa He
[OJYYHIU LIHPOKOH NpOMMBIIIJIEHHOH peanmu3allHu.

DepmenTauus (cOpaxHBaHue) OGuOMaccH H3BECTHA [4BHO H
nosyuusa GOJBLIOE pacnpocTpaHeHue Bo BceMm mupe. OHA OcHOBA-
Ha Ha CHOCOGHOCTH MUKPOOPTaHH3MOB, MNpEXAe Bcero APoXxedh,
pacuienyigTh OpOCTHEe caxapa B OTCYTCTBHE KHCJIOpOAa 10 3TaHOJA
u auokcuna yraepopa: CeH306——2C,H;OH4+-2COs.

[TIpocThi€ caxapa B BHAE caxaposhl (IHMEPOB INIIOKO3H H $HpyK-
TO3BI) HENOCPEACTBEHHO (hEpPMEHTHPYKTCH B dTaHos. OHH, 0pHaKo,
CopepXKaTCa B JOCTATOYHOH KOHUECHTPAUHMH JIHIIb B HEOOJBILIOM
yhcJle PacTCHHH, NPeXae BCEro B CAXAPHOM TPOCTHHKE H caxapHoOM
¢BeKJe. B HEKOTOpHX CeNLCKOXO3SHCTBEHHHX KyJabTypax (Kapro-
dense, KYKYpyse M APYyrux 3€pHOBHX) JAOBOJIBHO MHOTO Kpaxmaja,
IIpeACTABIAOIIErO cCOHON oJUTOMEpP TIIKO3b. B gpeBecHHe u pac-
THUTEJBHBIX CeJIbCKOX03AHCTBEHHHX OTX0JaX caxapa CcojJiepXarcs
B BHE UEJMKJO3B N reMuuesnonoss. OaHroMepbl H MOJHMEPDI
caxapoB nepen depMeHTauueil NpeBpamiaAldT B MOHOCAaXapHAHBL [y-
TEM THAPOJaH3Al

[CsHmOs] a— 1N HQ,O - 1 C5H1205.

KpaxMan ¢ reMHuesIia03a TMHAPOJU3YIOTCS B CPABHUTEIBHO MAT-
KHX YCJAOBHAX € HCHOJB30BAHHEM CHJILHO pasfaBjieHHBIX KHCJOT,
TOT/la KaK JAJs pa3jloXREeHUs LEJTIJN03b Tpebywrtca BGoiee Kot-
WEHTPHUPOBAHHEE KUCAOTH H NOBBILICHHLIC TEMNEpaTypH.

KucnaoTHufl rHADPONH3 0OBIYHO QCYLUECTBJSICTCS B BEPTHKAJbLHDLIX
LHAHHAPHUYECKHUX annaparax, KOTOpble 3al0oNHAKT JAPEBECHHOR H
yepes Hee NPONYCKAKT pa3faBieHHYI CEePHYI HJH COJISIHYI0 KHC-
Jgoty. Temunepatypa B anuapare meeHHo noBwwaercsa ao 185 °C.
[TpojoimxurenbHocTh peakuuu cocrapasier 2,5—3,0 4. CpepHasa KoH-
IEHTpapUs caxapa B pPAacTBOPE, BLIXOJSEM M3 pPeakTopa, CoCTaBs-
asieT okoao 5%. TMocaeaymomue TexHOJNOrMueckue CTajHuu — Hefl-
TpaJau3anus H QuabTpoBaHKe. [IpHMEHEHHE KOHUEHTPHPOBAHHLIX
KHCJIOT N0O3BOJACT YCKOPHTL THAPOJHN3, HO Tpebyer HCIoab30BaHHSA
CeHHANbHBIX KOHCTPYKUMOHHBIX Marepuanos [132]. KucaorxHomy
THAPOJIN3Y CBOHCTBEH pAa HEMOCTATKOR, H3 KOTOPHIX CAEAYET OTMe-
THTb MaJblii BBIXO/J KOHEYHOTO MPOAYKTA, BOSMOXKHOCTh PA3PYIISHHsE
reMHUENIION03b 10 HehDEepMEHTHPYEMBIX NPOAYKTOBR ¥ HU3KOE Kaue-
CTBO NOOOYHOIrO MPOAYKTa — JUTHHHA, KOTOPHIH TPYAHO YTUAU3U-
POBATb.

B cBs3¥M ¢ 3THM B NOCJAEAHUE T'OfBl BHHUMAaHHE HCCAEAOBaTene
HANpaB/JAeHO Ha (PEPMEHTAUHOHHBIE THADPOJHU3 C  HCIOJAb30BAHUEM
ClelHaJbHbIX MHKpOOpraHusmMoB. Takolfi rujiposaus obGecrneynBaer
BBICOKHH BHIXOJ [VIIOKO3bl, 4 TOJYy4aeMblii NpU 3TOM JHUTHHH MOXHO
HEMOCPeCTBEHHO HCIOJb30BATh B NPOH3BOACTBE (hEHOJLHBIX CMOJ.
OpHako CTOHMOCTb NOJYYEHHUS 3H3MMOB B HACTOALICE BpEMA e€lie
O4YeHL BBICOKA, & paspaboTaHHble HAa HX OCHOBE [polecchl Majo-
MPON3BOAMTEJBHH. [105TOMY LEMIIOI03HOE CHIpbe HE HAXOJMT B HA-
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CTOSIIEE BpPeMsl LIMPOKOrO [IPUMEHEHHUT B NPOMBILIJIEAHOM IIPOH3-
BOJCTBE 3TaHONA.

Texronorus ApOXKEBOH depMeHTAUMH CaxapoB JOCTATOYHO
npocra. Hauboabiuee pacnpocTpaHCHHE TOJAYYHIH NEpHOIHYECKHE
nponecchl. MukpoGHas kynbrypa u cybdberpart, cojepikauivi caxapa,
3arpyXarnTcgd B peakrop, U npouecc 06pa30oBAHUA CIHPTA TIPOJO.JI-
xaetcst oT 4 10 10 cyTt. ComepxxuMoe peakTopa NOCTOAHHO Nepeme-
LIKBAeTCs MEXAHHYECKHM CIOCOG0M HJH 324 CYET €CTECTBEHHOro
6ap6oTtaxka Bheasomerocs auokcHaa yraepoaa. Ilo mepe pocra
MUKPOGHOH KyJbTYpPH B Aannapar ICPHOAHYCCKH A06aBAAKT CyO-
CTpaT C NOCTENEHHO YMEHbILIAIMIMMHCSA HHTepBanaMu nojaud. Cko-
POCTb POCTA MHKPOOPraHH3MOB M BHIXOJ, 3TAHOJA 3aBUCHT OT TEM-
reparypH, Kotopasg oOGHYHO He aoJXKHa npesbiuars 30-—-38°C.
[To mepe MNOBHILEHHS KOHUEHTPALMH 3TAHOJA ONTHMajlbHast Temlle-
paTypa pocTa KJIETOK MHKPOOHOH KyJbTYyPEl CHUKAETCS U TpeGyer-
CA OXJaX¥ACHHe peakropa. BaxHBEIM yCI0OBHEM pOCTa KJIETOK $1B-
asiercst pH cpeanl: aag npoxxKeBLIX KyabTyp — lie Honee 4,5. Brico-
Kas KOHU,eHTpaH,HH CIIHpTAa B peaKTope BLI3EIBAET CHHXEHHE CKO-
POCTH POCTa APOXKEBOH KYJbTYPH H €€ CHOCOGHOCTH INpeBpauaTh
caxapa B 3TaHOJ, NO3TOMY CoAep:KaHue cnupTa B (dhepMEeHTauUOoH-
HOH cpeje He jo/xHO mpesuuars 11—149% [133].

[ToBbILIEHHE HPOH3BOAMTEILHOCTH YCTAHOBOK IOJYYEHHsT 3TaHO-
Jla U3 6HOMAcCH! JOCTUCAeTCs [PUMEHEHHEM HENPEepBIBHEIX CHOCOo-
6o Qepmentaguu. Hjs 3THX NPOUECCOB MOIYT  HCIOAL30OBATLCA
TAKHe X€ HId MoAubHuHpoBanuble peakropel. [lopaya cyberpara
OCYUIECTRJISIETCA HEleeprBHO, 4 BBICOKast KOHI_[eHTan,HH APOXKIKE-
LBIX KYJABTYD obecneynpaerca 3a cyer HX BbIAEJEHHA H3 OTXOMS-
Iero noToKa H BO3BpaTra B PEAKTOP. Konuempaunﬂ cirpra nop-
nepxusaercs B npenenax 4,5—7,0%. Hdna noayuerus 95%-ro cuup-
Ta BHIXOASIINA K3 annapara nPOAYKT NIPOXOAHT HECKOJBKO CTyIe-
Hell paspenenuda. Fla nepmofi KHAKOCTb OTTOHSICTCS OT TBEPABIX
OCTaTKOB. 34Te€M XHAKOCTb (PpakuHOHHpYeTcst H roayyaercs 50—
70%-it sranoa. Ha caexnyrowell cTyneHH pasroHKH KOHIEHTpauus
ero noswbiaercst ao 90-—95%. Doaee BHCOKas KOHUEHTpamus
CIIHPTa MOXKET OBITb JOCTHTHYTZ TOJIBKO a3€OTPONHOH MNEPEroHkoil.
JucTuanauna cnupra — camas 3SHEpProeMKast M TeXHOJOrHYecKH
CIOXKHAasl CTajHs BCEro npouecca MOJAYYEHUs1 3ITaHona depmenra-
uue,

[TomuMo cnupTa UpH GepMeHTaulM H JHCTHANANHH 06pasyoTcs
OCTaTKH H OTFOHB, MO 00bEMy mpeBocXoidumiHe o0BeM chnupra
B 10—15 pas. YTunusauua ux 3aTpyAHUTEJbHA, U OHH OKa3hBAIOT
BPEAHOE BJIHAHHE HA OKPYXKAWOUIYVIO CPCAY.

CeqLCKOXO3SHCTReHHHE U OPraHUYeCKHEe GHITOBHE OTXOAH MOMK-
HO NOJBEPrath aHa’poOHOH (epPMEHTAlHH ¢ TOJyYeHHeM O6Horasa
C BBICOKHM COJiep>KAHHEM MeTaHa. B cXatoM HAM  CXKHKCHHOM
BUJI€ 3TOT Ta3 MOXHO MCNOJb30BAaTh B KayecTBE MOTOPHOLO TOMJIH-
Ba. OpHAaKO NPOM3BOACTBO €re, 6asupylouieecss Ha JOKATBHEIX pe-
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cypcax chipbsi, KaK NpaBHio, HeBennko. O6pasyercs ras npu jas-
JIEHHH, BJIU3KOM K aTMOChepHOMY, H B HeM mpHcyterByeT 30—50%
JAHOKCHIA YIVICPOa, cepa H aMMHak (ciaeau). Kpome toro, mpouecc
aHaspo6HOll GCPMEHTAUHH fABAAETCA NEPHOAHYECKHM, H COCTaB MNO-
Jy4aeMoro raza TPYAHO PeryJHPOBaTh. B cBA3H ¢ yKa3aHHHIMH HeE-
JOCTaTKaMH OHOTa3 HCOOJMb3YIOT B OCHOBHOM B KayecTBE KOTEJLHO-
ro TONJKHBA AJS MECTHHX HYX/.

OnpeneneHnublii HHTEpEC NPEACTABJSET HCNONb30BAHHE B Kaye-
CTBE MOTOPHOTO TONJHBA JJISI JU3EJIbHHX JBHraTejseil pacTHTENb-
HBIX Macesa. Macaa, cojaepKauiuecs B CeMEHax H Maojgax INojacod-
HCYHUKA, XJIONYATHHKA, COH, KJICUICBHHH, KOKOcAa W psna JAPYrux
MAaCAHYHBIX KyJbTYyp, NPEACTABAAIOT cOOOii OKHCAEHHBIE YIJIEBOLO-
poAbl, B OCHOBHOM TPHIVIHUEPHABl, OJH3KHE MO TemIOTe CropaHus
K JU3eJLHOMY TOIVIMBY. Macno BHETSIETCSI. U3 MACJHYHBIX KyJb-
TYp HyTeM BBDKMMKH M 3KCTPArHpoBaHHUS (TPHUXJODITHICHOM HJIH
FEKCAaHOM) U OYHOIACTCH METOAAMH HEHTPaJdU3auuH, BHIMOpaKHBa-
HHS uad QUIBTPOBaHHSL

OnHako pacTHTCIbHHIE Macja HecTaOWUJIbHBL H MMEIOT MOBHIICH-
HYIO BSI3KOCTb M KOKCY@MOCTb. DTH HEJOCTATKH MOIyT OBITH YaCTHU-
HO yCTPaHEHBI, €CJAY NPHUMEHATh HX B CMECH C [H3eJbHBIM TOILJIH-
BOM HJIM NEPEBECTH B METHJOBHIE H 3THIOBHE 3¢HpH. Muposoe
NPOHU3BOACTBO PACTHTEIBHBX Maces] HE MPEeBHIIAET 35 MJH. T B IO,
M BCE€ OHHM MPAKTHYECKU UEJHKOM NOTPEGIHIOTCS MHUIICBOH U XHUMH-
qyecKkoii N pOMBIIIVICHHOCTBIO. CTOHMOCTD PACTUTEADbHEX MaceJ B HE-
CKOJBKO pa3 NPEBHIIAET CTOMMOCTh JH3EJbHOTO TOIIHBA, NOJay4Yae-
MOTO U3 HEDTH.

Takum 06pasom, XOTS CHIPBLEBBLIX HCTOYHHKOB JIIs1 IIPOH3BOACTBA
HOTONMMB MHOI'O, HA NPAKTHKE KPYT HX CYXAaeTcd BCJIEACTBHE Ieo-
rpaduueckux, KIAMATHYCCKEX, 3KOHOMHYCCKHUX U NPYTHX (paKTOPOB.
[Tnmiesble KyJabTYyPH HCKAIOYAIOTCA M3 GaJanca, NOCKONBKY sBas-
IOTC HE MeHee NC(HHIUNTHBIMH CCrOAHS Al NPOH3BOACTBA NPOAYK-
TOR nuTaHus, CeabCKOXO3sHCTBEHHBE KYJbTYPH — CE30HHOE ChIpbe
¥ HX BHIpAm¥BaHHE Tpe6yeT 6OJbLIMX 3EMEJNbHHIX [omanei. Ha-
npumep, pas npomssoxctsa B CIOA 3,8 mapa. a1 B rog 3Tanona
HYXKHO cO6paTh ypoxail ¢ 2 MJIH. rda. B TO %€ BpeMs eXerojHulil
ob6beM npoussojcrtsa O6exsuHa B CHIA — 380 mapa. a1, a nojg sechb
YPOXai KYKypysbl oTBOAHTCS OKOsMo 28 mun. ra [134].

BcaeacTBre paccpeqOTOYEHHOCTH M GOJBINON  BJAaXKHOCTH OHO-
MAaCCB! 3aTPAaThl Ha c60p M TpaHcnopT cocraBasior 50% (u Homee)
CTOMMOCTH KOHEYHOro mpojykTa. [To3ToMy cOBEpILEHCTROBAHHE TEeX-
HOJIOrHK nepepadoTky 6HOMACCH HE B COCTOSIHHH 3HAYHTENLHO CHHU-
3UTh CE€BECTOMMOCTDL TOIMIMB. 31ech TPeOyloTcst MEpH [0 HHTEHCH-
pukauku 1 ynemeBNeHnio BHIPAWUBAHUA M C6OPA ypoXKas CHPbI.
Hanpumep, ans 6osee nOCTYIHON, yeM ceJbCKOXO3IICTREHHA, aApe-
BECHOH OHOMACCH! BO3MOXKHO CO3JlaHHE «3HEPTeTHYECKHUX» JECOBOJX-
YeCKUX mJaHrauui. B oTauuue or OGHUYHBIX JEcOBOJAUECKHUX XO-
3SIHCTB, pACCYUTAHHBIX HA BHIPALINBAHHE JIEPEBbER DOJBIIHX pa3zme-
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poB ¢ mepHonoM o6opora ot 30 po 80 sner, Ha TAKHX MNaHTAUHUAX
BBIPAUIHBAIOT OBICTPOpACTYLIHE cOpTa JAEPEBbEB JI0 OTHOCHTE/JIBHO
HE6OJBIIHX Pa3MEPOB, HO ¢ Gosee MIOTHOH mocaakoi. IipH >ToM
nepHoa 060pOTa cHHKaeTcss 10 20 H MEHee JeT, H CPEeJHeroj0BOM
MPUPOCT CYX0il 6HOMAcCH HA | ra MOXeT cocraBadaTbh 12—24 T mpo-
THB 2,5—7,5 T B 0o6uuHoM secy [132]. Jas Takux X03giACTB HEO6-
XOQJHMBl IJIOUIA/H, NPUTOAHBIE /51 NPHMEHEHHS CPEACTB MEXaHH-
3aIHU.

[TpOH3BOACTBO TONJIUB H3 OHOMACCH IIOKa XapaKTepHu3yeTcs
HH3KO# 3sHEPreTHYeckoil 5p(eKTUBHOCTBIO. IJTO  OGBACHAETCH  HE
TOJBKO TE€M, YTO Ha BHpaluiuBanue, cO6OpP H NOATOTOBKY CHIPbsl pac-
XOJAYIOTCS 3HAUUTEJhHHE KOJHyecTBa TONJIHBA H 3JIEKTPO3HEpPrHH,
HEproeMkKue yao6peHHs, HO H HEBLICOKMM TE€PMHYECKHM K. IL 1.
NpOIECCOB NepPepatoTKH. DHEPreTHYECKHEe 3aTpaThl Ha NOJyueHHe
S[TaH(].')JIa M3 PasNUYHBIX BHAOB Ouomaccn cocTaBasiior  (I'JIx/T)

134]:

. Ileanwn03o0-
Jrall NpYH3BOACTEA Caxapru# Kaccara cojlepxaulHe
TPOCTHHK OTXOZAEI
CeabcK0X03aHcTBeHHDIR 2,5—13,0 3,5 -_—
[loAroToBHTEALHLIH 4,0—12,0 16,5 49,0
DepMeHTZLHA 0,1—4,0 4.3 4.0
Aducraansiiusa 5,0—17,0 17,1 17,0
KocBeHurie 3atpatw 11,0 12,0 14,0
Hroro 22.6—47.0 53,4 84,0

Takum o6pasom, IpH INPOU3BOACTBE 3TaHOJAA NOTPEOALLTCST
CTOJIBKO K€ (MM faxe O0Jblue) 3HEPrHH, CKOJbKO €8 COAepPEKUTCS
B MOJyYa€MOM CNHPTE, TENN0Ta CrOpPaHWsT KOTOPOro COCTaBJASET
27 I'Ix/T1. HecMOTpst Ha OTMEUEHHEIC HEJOCTATKH, 110 MHEHHIO paaa
COEUHATHCTOB, GHOMAacca MOXET cTaTh B OyAYIUEM 3HAYUTENbHBIM
HCTOYHHKOM JJI1 NOJYYCHHS MOTOpPHLX TOILIHB H, NPEXAE BCEro,
B CTPaHaX ¢ OTPaHHYEHHHMH DEeCypCcaMH TOPHIOYHX TNPHPOJAHBIX HC-
KONAE€MHIX, HO PACHOJIOXEHHBX B TEINIMX KJAHMAaTHYECKHX 30Hax H
00napalmux NJaowanaMn cBoGoaHbIX 3emenb. [Ipumepom Ttakux.
CTPaH MOXET cAyXuThb Dpasunus, rae yxe mHpPOKO NPHMEHseTcs.
IIPOHU3BOJICTBO M MCNOJb30BAaHHE HA TPAHCIOPTE 3TAHOJA.

3.6. TASOBbBIE TONJIHBA

[azoBoe MOTOpHOE TOIJIHBO VXK€ TNOJYYHJIO paclnpoCcTpaHEHHE Ha
ABTOMOOHJIBHOM H MOPCKOM TpaHCHOPTE, a TAaKXE Ha CTauHoHap-
HBIX JBHUTaTeNsiXx BHYTPEHHEro cropaHud. Mcrnoas3oBaHHE CKHXKEH-
HHX He(QTAHBX rasor (nponada, 6yTaHa M HX cMecell) W OpPUPOI-
HOTO rasa B JIBUTaTeisX BHYTPEHHCIO cropaHus He TpebyeT ray6o-
KOit XHMHYECKOH nepepabOTKH CHpbf, 4 CBA34HO ¢ (PH3UIECKUMH:
METOJaMH HX MOATOTOBKH K IP¥MEHEHHIO,
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Fasoeme TonmuBa 006Jaaal0T TAKMMM JOCTOHHCTBAMHM, KaK BBI-
COKWC OKTAHOBHE YHCJa, MEHbIUMI, yeM y O€H3MHa H [H3€JbHOr0
TONJIHRA, BHIOGPOC BPENHBIX BELIECTB ¢ OTPAOOTABIIMMH rasamy, 6o-
Ji€e BHICOKH# MOTOpecypc ABMrarenss w ap. Has ux npHMEHCHHA
JErKO MOTYT OBITh NpUCNOCOGJEHB OOHYHbIE OEH3MHOBHE M JU3CJIb-
Hble ABHrareJu. B To ke BpeMd B OOLIYHLIX YCJOBHAX 3TH TOIJIHBA
HAXOAATCA B razoofpa3HOM COCTOSHHH, T.€. JJIs 3anpaBkH TpaHC-
IOPTHHIX cpe/cTB Tpedyercss KOMIPHMHPOBAHUE KWK CKHKEHHE ITHX
TOIITHB.

MupOBOE TPOHU3BOACTRO COXKHXKEHHBIX HE(TSHBIX rasoB B HACTOH-
mee spema npessimaer 100 MJAH. T B roa, U3 LUK GoJee D MJIH.T
MCTIONTb3yeTcss B KauecTe Morophoro rtomiupa [136]. K3 monyrHo-
rO HedTHHOrO W NPHPOJHOrO Ta30B CKHKEHHbIE HedTAHBIE Tasbl
H3BJEKATCA  Pa3JHYHBIMH crnoccbamMu — HU3KOTEMIIepATYPHON
KoHjeHcaunei, abcopbuueii u pektudukauuen. [losydaemas 1mnpo-
Kast ¢pakuua JNerKHx YIJCBOJOPO/JOB COCTOHT TNPEHMYIIECTBEHHO
M3 TpONaHa u OYTaHOR, KOTOPHIE 3aTeM OTAENAIOTCS OT 00Jee Jer-
KHX M TSOKEMHX yIJIER0ojopoaor ¢pakunoHuporanuem. Hna noayye-
HUSL CoKHKEHHBIX HedTSAHBIX [a30B U3 HE(PTE3aBOJACKHX Tra30B Hc-
MOJB3YI0T METOAH KOMIPUMHUPOBAHHS H ra30pakgHOHHPOBAHHMI.
HaspaHHbIE NPOUECCH MIUPOKO NPHUMEHAIOTCS B NPOMBLILIJICHHOCTH U
JOCTATOUHO nOAPOOHO ONHMCAHH B cnepuHatbHOI Jjutepatype [136].

A7 KpaHeHHs CXKUKEHHBIX HEPTAHBIX rasor Ha GOpPTY aBTOMO-
Ounelt uan Jpyrux TPAHCHOPTHBIX CPEACTB HCNOJAB3YIOT LHJIBHAPH-
yeckue cocyld ¢ pabouwm nasaeHuem g0 1,6 MIla, B Koropnix
‘TONJYBO HAXOANTCA B ;KHAKOM COCTOSHHH. /I 3ampaBKH TeXHHKH
CKHUKEHHHMU HedTaHeiMu razamu Tpebyercst cO3AaHUE clenualb-
HBIX aBTOMOOHJ/IbHLIX T'd30HATIOIHHUTEAbHBIX CTAHIINA HJH NEPEIBH K-
"HHIX 34TIPaBLIMKOB.

[Ipupoansie rassl OOJBIIMHCTBA MECTOPOXK/GHHWI, NpOLIelIHe
MOJIrOTOBKY Ha TNpOMBIcaax, coaep:kar a0 98% wmerawa. Tennora
CropaHvs MeraHa Bbiue, yem OeH3uHa, u cocranaser 49,9 MIDx/kr;
-OKTaHoBoe uucao MeradHa 110 no moropHomy mMeroay. Hdaa nmpupos-
HOTO raza xapaKTepPHbl HU3SKHK yPOBEHb TOKCHYHOCTH TIPOAVKTOB
CrOpaHHs, OTCYTCTBHE Harapa W CMBIBAHHS CJOS CMA3KM B [HJIHHI-
pax jBuraresei, yskue npejaeds 00pa3soBaHHA B3PHIBOONACHBIX CMe-
‘CeH C BO3yXOM.

Ha npuponsvii ras Moryr OHITb NMepPeREJEHB! CTAHJAPTHHIE Kap-
f6o0paTopHLIC JBUTATENH NYTEM YCTAHOBKH HECJIOKHOH TOMIHBHON
-annaparyps, BKJII04Yalouell ycTpolicTea AJMS peAVUMpPOBAHHA aaBJle-
HHUSl TOIVIMBHOI'O rasa W peryJHpORAHUSI €ro pacxoja B COOTBETCT-
BHH ¢ pe:KUMOM pabortn. s nu3eJbHBIX ABHCATENCH, NOMHMO OC-
HaueHUsl WX TasoBOH annaparypol, Heob6XOoJHMa YCTaHOBKA CHCTe-
MBIl HCKPOBOro 3akHrauus. MOKeT ObITh HCIOJb30RAH TaK:KE raso-
KHUJIKOCTHOI Ipoiecc, B KOTOPOM 34 KMraHHe Ta30BO3/yLIHON cMe-
CH, NOjJaBae€MOH B UHJIHHAPH JBHraTessl, OCYIIECTBJISIETCS 32 CHUeT
BNPLICKA 3aNaJbHON NOPUMM JAH3EJBHOTO TOmJAWUBA. Jlu3enbHLIE
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JBurartejy, paboramiiue Ha NPHPOJHOM rase, LINPOKO NPUMEHSIIOT
B caMOfi Ta30BOH NPOMBIIIIEHHOCTH B INOPIIHEBBIX TIa3onepeKkaud-
BAIOMMX arperatax M MOTOpPO-TeHeparopax ¢ HCKPOBBIM H ¢opka-
MepHO-QaKeIbHHM 3axkuranuem. IIpu Hcrnoab3oBaHHU rasa B Kap-
6oparopHHX ABMTATENAX 1 M €ro JJid Tpy30BHIX aBTOMOGHIEH,
B cpeaHeM, 3aMeHsier | j, a JIs JerkOBHX aBToMOGUaeH — 1,2 a1
6eusuna [137].

KoMnpuMHpoBaHHHIl (Cc:KaTblil) NPHPOAHBIY ras B Hacrosmee
BpEMs NPUMEHseTcs Ha aBTOMOOHMAbHOM TpaHcnopre B Mramus,
@pannny, Hosoit 3enauann, Kanage, CHIA u pp. Ilepswii OnbIT
HCNOJIL30BAHMUA KOMIPHMUDPOBAHHOTO NPHPOAHOrNO rasa B Halen
cTpaHe OTHOcHTCcT K Hauagay 1950-x ropgos, KOrpa Ha HEro OblLIH
nepepeeHbl HEeCKOJNLKO THICAY ABTOMOOMWJEH. ITOT BHA TONJIHMBA
BHOBb HAYaJ MNpUMeEHAThcsl ¢ Hagana 1980-x rogoR H cerojHs Ha
Hero nepemrejeHbl JecSITKH ThICAY TPY30BBIX ABTOMOOHJEHR (HMX YHC-
JIO mpojoskaer GHCTpo pacrH). Paspaborana u peannsyercs KOM-
IVIeKCcHasl TporpaMma, NpeaycMaTpHBaonias co3jaHue obiecoios-
HOH cHCTEMBI O6ecrnedeHust TpaHCnopTa cxaruM rasom [138].

XpaHaT KOMOpUMMPOBAHHBIN NpPHPOAHBIN ras Ha 60pTy aBTOMO-
OUMIsL, KaK TPABWJIO, B CHEHUAJbHHIX CTAJbHBLIX 0ajnoHax noj aas-
aeHuem =20 Mlla (a1 TpaHCHOPTHHIX CPEACTB ¢ HeOOJBIIMM Cy-
TOYHHIM NpoOeromM H CcTaOWJILBHHIMH KOPOTKHMH MaplpyTaMHl [1aB-
JeHrne MoxKer OuThb 6ogee HuskuMm). Huas obecneyeHHs arRTOMOGHU-
JEell KOMONPHMHPOBAHHHIM [IDHPOAHBIM Ta3oM TpebyIoTcs CcheuHalib-
Hble aBTOTA30HATONHUTEJbHBE KOMIPECCOPHBIC CTAHIMH.

Ha arTOrasoHanoJHUTeNbHBIX KOMHpeCCOprIX CTAHIIHAX TipH-
pPONHKI T'a3, NOCTYNAIOIKA M3 rasonponrojia, OYHUIACTCst OT Kanedb.
JKHJKOCTH U MEXaHWUeCKHX YaCTHI[ B cenaparope u (QHIbTPE, 34TECM
H3MEPsIETCSA €0 pacxoj M ras nojaercd Ha npHeM KOMIPECCOPHBIX
yeraHorok. Cikartoiit po 25 MIla ras Hanparasercs Ha yCTaHORBRKY
OCYIIKY, fajJee B aKKyMYyJATOPHbIE €MKOCTH, a U3 HHX uepes 3a-
NOPHYIO W peryJupylollyl annaparypy — K rasos3arpanOyHbHM KO-
AoHkaM. CTanHOHAPHBIC ABTOTA30HANOJHUTEALHEE KOMHOPECCOpHHE:
CTAaHIMH MOTYT cO3j4aBaTtbcsi B O6JJ04HOM HcnogHeHHHn — {25, 250
¥ 500 3anpaBoK B cyTKH. 3aTpaThl HA COOPY:KEHHE W 3KCINVIYATAHIO
ABTOTa30HANOJAHHUTEJNLHBI X KOMHpECCOprIX CTaHI_[Hﬁ CYIECTBEHHO
Bbilll€, Y€M B cjayyae OOLIYHBIX AaRTO3aNpPAROYHLIX CTAHUHL, 4YTO
00yCJIOBJIEHO CIOXHOCTBIO OOOpYAOBAHHA H BBICOKHMMH 3HEpretruye-
CKUMH 34TPATAMH Ha KOMNOPHMHPOBAHHE rasa. JHepPreTHyeckue 3a-
TPATLl NPH 5TOM B 3HAYHTEJILHOH Mepe OINPEAENAIOTCS NABJCHHEM,
APH KOTOPOM ra3 MOCTYlIlAeT Ha KOMIIpeccOpsl H3 Tra30npoBoja.
Hanpumep, npu yBeJuY€HHH BXOJHOTO jagjgeHust raza ¢ 0,5 po
4,0 MIla yaeapHbIili pacxoa 3J1EKTPOIHEPrHH Ha C:KATHE ra3a CHU-
;Kaerca B 2,3 pasa.

CoszgaBaeMble B HACTOANICE BpeMs THIOBLHE CTAlMOHApDHBIE aB-
TOr a30HALIOJIHUTE/bHBIE KOMIIpeccopHbie cTanuuu Ha 500 3anpasok
B CyTKH HMEIOT caenyloumne napamerpor [1381:
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TIponssoamresbuocth (1 sampaBka — 100 m?), 3ampasok/cyT 500
JlaBnenne rasza, MIla:

Ha BXOJIC 0,6—1.¢

Ha BLIXOJe
Momnocte Xomupeccopos, KBt 800
YHcao KoMupecCopoB, LUT. 5
Yueao ra3o3anpPaBouHbIX KOJAOHOK, INT, 8
O6beM aKKyMyJAATOpPOB rasa, Mm? 18
UncaeHHOCTh NepcoHafa (TpexcMeHuas paGoTa), 4Ca.:

IIPH aBTOHOMHOM TCIJOCHAGXKCHHH 20

UPH IEHTPAaJN30BAHHOM TeloCHalKeHuH 15
[lnomanb 3aHMMaeMofl TepPHTOPHH, I 0,7
Pacgernoe gHCI0 06CTYyKHBACMbIX aBTOMOOHIEH 1030

Oburre KanutajdbpHBIE BJAOKCHHS B TAKYK CTAHIHIO COCTABJSIOT
B 3aBHCHMOCTH OT ycJaoBufl npuesiskn 1,3—2,5 mau. py6., a akc-
mJayaTaluMoHHEE pacxoAbn (6e3 yuyera CTOMMOCTH CHpPbEBOTO ra-
3a) — okos1o 365 Tuic. py6. B rog uau 20 py6. Ha kaxame 1000 m3
rasa. [lomMuMo crampoHapHBIX CcTaHUM#, AJds 3a0paBKH  aBTOMOGU-
Jiell KOMOPHMUPOBAHHKHM TPHPOJHLM Ta3oM MOTYT TPHMEHSITHCS
TAKKe MajorabapuTHHE rapaXKHHe CTAHUMH H TEPEABHXKHHE aBTO-
razosanpaBuluKH.

CxKHUXEHHE TMO3BOJSET YMCHbUIATL OOBEM rasa, 3aHHMaeMblll
B OOBIYHHX ycjaoBH$IX, nouTH B 600 pas, T.e Maccy TOIVIHBHBIX
eMKOCTeH no CpaBHEHHIO C EMKOCTIAMHA AJIS CXAaTOorQ ra3d MOXHO
TAKXKE 3HAUUTENBHO yMeHbIUNTh, IIPOM3BOACTBO CHKHKEHHOTO IPH-
POAHOrO rasa NoJyYHJIo AOCTATOUHO MIMPOKOE NPOMHULIEHHOE TpH-
MEHCHHE NPH TPAHCNOPTE rasa Ha JajbHHE PACCTOAHHA MOPCKUM
NYyTEeM, a TaKkxke TNpH CO3JaHHH «IHKOBHIX» 3aIacoB TOMJ/IKBA.
B Hacrosmiee BpemMst MHPOBAsI TOProBJS CHKHKEHHHM IPHPOAHLIM
rasoM npeBumaer 42 mapa. M° B roa [1391.

B xauyecTRe MOTOPHOTO TOIVIMBA CXKHXEHHLIH TPUPOAHHH ras
MCIIONBL3YIOT B T'a30[H3CJAbHEX JBHTaTEJAX TaHKEPOB-METAHOBO3O0B.
Psinom ¢upm Ileenuu, OPT, ®dpavuun 1 CIIA BunymeHw onsiT-
HHE napTHH aBTOMOOGHIEll M aBTOOYCOR, PKCIMIYATHPYEMHKX HA 3TOM
paae rtonarBa, [Ipu nepeobopyaoBaHuu CEpHAHHIX aBTOMOOHIEH
AnA paboTH Ha TakoM TONJHBE HapsjAy C rasoBof anmapatypoi
YCTAaHABJHBAIOT CHEUUAJbHHE KPHOTEHHHIE €MKOCTH M HCHApUTENb
(anst yrunmusauun temta otrpaboraBumx razos gsuratensi). [Ipose-
JIeHH HCHHTAHUsl, NOKA3aBIIHE BO3MOXKHOCTb HCHOJMB30OBAHHH CXKH-
HXEHHOTO NPHUPOAHOrO rasa B KAYyecTBE TOMIHBA AJs aBHALHH.

[IpupoauHit ras noABepraercs: CKUXKEHHIO Ha CNEHHANbHHX yc-
‘TAHOBKAX NyTeM ero oxJaxjaenus go rtemneparypu —162°C. B co-
CTaB YCTAHOBOK BXOJSIT CJAEAyOOLIHE GJOKH M y3IH: 6JI0K OYHCTKH
rasa OoT JUOKCHia yriepoaa, HJ0OK OCyLIKH rasa, HH3KOTEMINEPAaTyp-
HHH BJ0K CXKHMKEHHS C y371aMH KOMIPHMHPOBAHHA XJajJareHra H
CLIPLEBOrO rasa, y3eJ BhIBOjJa LWIHPOKOH Qpakuuu YIVIEBOJOPOAOB
H y3eJ HOJYYEHHsT KOMIOHEHTOB xjajaaredra. Pacxoj 2HEPruu Ha
TAKHX yCTAHOBKAX 3aBHCHT OT BHOpPaHHON TEXHOJOTHUYECKOH CXEMHI
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X0JIOAHABHOrO nHKAa H cocrasaser 0,5—0,7 KBT:4/Kr CKHKEHHO-
ro rasa.

B 6/0Ke CXKIKEHHS MOTYT HCIOJNB30BATLCA PA3MHYIHE XO0JO-
AUJIbHHE UUKJIH: KJ4CCHYCCKHI KacKaJHWH LHKJ Ha TpeX XJai-
ATGHTAX, OJHOTOTOUHHH HUKJ Ha MHOTOKOMIIOHEHTHOH CMecH, OJHO-
NOTOUHLIA KACKAaHHH HHUKJI HAa MHOTOKOMIOHEHTHOH CMECH M XO-
JOZWJIbHHE LHMKJIB Ha pACHIHPHTENbHHX MaluHax-Typbojeranje-
pax. CerosHs Haubosee pacnpocTpaHEHH YCTAHOBKH € KaCKagHLIMHU
HUKIaMH CHKHKCHHS, KOTOpLHE ofecneunBalOT HAUMEHbIIHA pPacxon
SHepruH. B TO Ke BpeMs YCTaHOBKHM ¢ OJHONOTOYHLIMH [HK/JIaMH,
xoTst H 6ojee 3HEeProeMKH, OTJIHYAKTCA INPOCTOTON H MEHBIIHM
qUCJIOM eAuHuL obopyzoBanHs. B KayecTsBe XJaJareHToB B KJacCH-
YECKOM KacKajHoM UHKJIE oOLIYHO yHnoTpebasdioT NponaH, 3THJIEH H
MeTaH, a B UHKJaxX CO0 CMEIIAHHLIMHM XJajareHTaMH — PasjHyihe
CMECH a30Ta, MeraHa, 3TaHa, nponaHa H 6yTaHOB.

s npegnpusaTvii 10 CXKHUMEHHIO NPHUPOAHOIO rasa Ha JoJK
CHCTEMB XPAHEHHUS NOJAYYAEMOTO CXKMXKEHHOrO ra3a MOXET IpHXO-
autbes go 50—709% croumocrn npennpustHs. OCHOBHHIMH 3ajaua-
MH, KOTOPbIE OOJMKHLI PeIlaThbCsl NMPH KPAHEHHH CKHKEHHOTO INpH-
POAHOTO Ta3a, IBAAITCS MHHHMH3AUMa HcnapeHus rasza u obecune-
yeHre B3phBOOGE30NACHOCTH. B NPOMBIIJIEHHOCTH [ CTanHoHap-
HOTO XPAHEHHUA CKUKEHHOTO INPHPOAHOIO rasa HCHOOJAL3YIOT Ha3eM-
HHE HJIH N0A3CMHBIC €MKOCTH U3 NPEABAPHUTEIbHO HANPIXKEHHOFO
XKese306eToHa, ABYXCTEHHHE H30TEPMHYCCKHE pe3epBYyaphl H3 Me-
TaAJa, 8 TAaKXKEe XPAHWJIUIIA B 3aMOPOKEIHOM TPYyHTE.

KanuTadbHHE H 3KCIJIVATALLMOHHBIE 3aTPATH Ha NOPOHU3BOACTBO
CKHMIKCHHOTO INPUPOAHOrO rasa CYLIECTBEHHO BHIUE, Y€M B CJaydae
HOJYUCHHS KOMOPUMHPOBAKHOro rasa. Oanako aTtoT cnocod HCHOJb-
30BaHHSI NIPUPOJHOTO ra3a B KauyeCTBEC MOTOPHOTO TOIWIMBA MOXKET
NpeacTarJsiTh HHTEpPEC [AJ KPYNHOTOHHAXKHHKX noTpeburened, nef-
CTBYIOILHMX Ha CTANMHOHAPHHX Mapmpyrax (Hanpumep, XeJae3HoJ0-
POXEBI H aBHAIMOHHHN TPAHCIOPT), a TAKKE IIPH COYCTAHHH TO-
JYYEHHA CHKHXKCHHOMO NPHPOAHOTO rasza Kak MOTOPHOrO H <«ITHKOBO-
ro» BHEPTeTHYECKOTro TOTVIHRA.

3.7. N1POU3BOACTBO BOJOPOA

B nocienHue rogd MHOTHMH YYEHBIMH BHIJABHMraercss H pa3pabaTH-
BaeTcst KOHUETIHUS BOJAOPOAHON S5(EPreTHKH, COMNIACHO KOTOPOH B
ajibHell MEepCrnekTHBE BO3MOXKEH H 1eaecoobpazeH MacCOBBIE Ie-
pPexoi OT TPaAMUHOHHHX HCKONAEMHX 3HEPTOHOCHTENedl K OCHOBHO-
MYy U YHHBCPCAJbHOMY 3HEPIOHOCHTENIO — BOAOPOAY B COYETAHHM
C IHPOKHM HPHUMEHCHHEM SIIEPHON SHEPrHH JJI9 €ro NPOH3BOJCTBA.
K npeuMyniecTBaM BOJAOPOAA OTHOCSTCS NPAKTHYECKH HEOTPaHHYeH-
Hag pecypcHas 6aza, IKOJOTHYCCKAA YHCTOTA MNPH HCMNOJb30BAHHH
B KayecTBE TOIVIHBA, CPAaBHUTENLHAsl JETKOCTh TPAHCIOPTA H BO3-
MOXHOCTb WMCHOJIb30BAaHHs! B CYILIECTBYIOLIHX KOHCTPYKUMAX JBHIA-
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tenell. Bmecte ¢ TeM BOjOpOA oGnajaeT M CHCHU(PHYECKNMH CBOH-
CTBAMH, OCJIOXKHSAIOUINME ero HCIOJb30BAHHE, B MEPBYID QUYECpelb,
5TO HU3Kasi IHEPreTvyeckas MJAOTHOCTb M MOBHIIEHHAs B3phIBOONAC-
HocTn [140].

CeroaHs BOAOPOJ LWIMPOKO NMPHUMEHSIOT B XMMHUECKOH, Hedrene-
pepabarbiBawomel u Apyrax OTPACHAsIX NPOMBILIJICHHOCTH B KauecTBe
ChIpbsl U peareHra. Ho kKak TONMMBO ero HUCHOJAb3YIOT TOJLKO B pa-
KeTHOH TexHuke. Boabilyio uacTh NpOH3BOAMMOrO B MHpE BOJOPOAl
NoJayuarT Ha Gase mpHpOJHOrO rasza M HepTenpoayktoB. I1ponsron-
CTBO BOAOpOAA myTeM raswUKanuu yrisg NOKa HE Urpaer 3aMer-
HOH poJiu, HO GHCTPO pasBUBaercss W OYAET, OUCBHIHO, UIHPOKO
HCIIOJIb30BATbCH s oOeclneueHust notpefHocTe! pasfHUHBIX [po-
H3BOJCTB CHHTETHYECKUX KHMAKHX TomauB. Ecam pacecmarpusath
fonee OTnaNeHHYK NEPCHEKTHBY, TO MCKONAeMble TONJUBA BPsij JH
CMOTYT OBGECIEUHTL JOCTATOUHLIE MacmiTabbl NPOH3BOJCTBA BOAOPO-
na. [TostoMy B KauecTBE MepPCNEKTHBHONO HANPABJIEHHS MNOJy4YeHHst
BO/I0pO/ia AJs SHEPreTHYECKHK ueseil MOTYT pacCMaTpHBAaTbCA pas-
JHYHBbIE METOAbI PA3JIOKEHHS BOJHL.

Hanbojee NpocTLIM B TEXHHYECKOM HCNOJHEHUH H YiKe peatu-
30BaHHHIM B IPOMBIILIEHHOCTH C1ocOo0OM  MOJYy4€HHsT BOFOPOAA
ABJSIETCS ICKTPOJH3 BOJB, KOTOPBII HMEET TpH MoAN(pHKaHi:
1) kmaccuueckuii aMeKTPOaH3 B uieqouHoit cpeae (25—30% KOH);
2} sAeKTpPOJN3 C NMpPUMEHeHHeM TBep[biX IOJHMEPHHIX 3ICKTPOJIHU-
TOB, CJAVXKaUIHX OJHOBPEMEHHO 3JEKTPOJHTOM H ICKTPOJHU3HOH
STUeiKOfl; 3) 3JIEKTPOJIHM3 BOJSHOrO napa [IPH BLICOKMX TEMOepary-
pax [1411,

DJEKTPOaN3 B pacTBOpe  LIGJOYHOrO  JEKTPOJUTA  CJAYKHT
ceffiyac OCHOBHBLIM TNPOLECCOM NPOMBIIIJIEHHOro IOJAy4YeHHs BOJO-
poia 3TUM MeTOJoM. [IpoH3BOAUTENLHOCTL KDYOHLIX YCTAHO-
BOK cocrapaser no sojgopoay 700—1100 m3/u. OtoT mpouecc 3Hep-
roeMok: s moayuenus 1 m® Bojopopa u 0,50 M? kucropona tpe-
6yerca 3arpaTurh OKOJM0 6 KBT-y snextposHepruu. [lostoMy, Kak
NpaBUIO, TAKHE YCTAHOBKH Ga3upyIOTCS Ha HCNOJNL3OBAHKHH Jellle-
BOH THAPO3JNEKTPOsHepruu. BeayTcs wCCA€I0BAHHS 10 MOBHLIEHKIO
sHeproahHeKTHBHOCTH 3JEKTPo/N3a B LIENOUHBIX pactropax. Ha-
npuMep, 3a cuer NoBuiueHus reMmneparype a0 100—120°C, uro no-
CTHUTaeTCcsl MPHUMEeHEHHEeM 3JCKTPOJU3epoB, paboTawmMX 101 1aB-
nennem 1—5 MIla, cuuxkarporces HanpsikeHHe B suefikax M ILIOT-
HOCTL TOKa. [IpH 3TOM pacxoj 3JeKTPO3HEPrdd Ha MNPOHU3BOJCTEO
! M* BomoOpOja MOXHO CHU3UTBR g0 4 KBT-u, a 3HEpPreTHYECKHH
K. II. I. npouecca — yBeauunTs ¢ 20 g0 25%.

B paspabaTbiBaecMHX 3JEKTPOAH3epaX C TBEPALIMH NOJUMEPHDI-
MH 3JCKTPONUTAMHU 3JEKTPONH3 NOMKEH NPOTEKAThL NIPH TeMIEpary-
pe 25—150°C u pasaenun oxkono 20 MIla. dHepreTnueckuil K. 1. A.
TaKHX 3JeKTpOJn3epoB moxer gocturath 32%. OaHako MMewouine-
CH CerojiHsl MOJHUMEPHBIE SYEHKH MPHUrOAHBI AJNA CO3LaHHSA SJIEKTPO-
JH3EPOB TOJLKO HEDOMbIIOH MONIHOCTH.
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DJICKTPOIH3 BOASHONO Mapa IMPOBOAHTCA IIPH TeMIepartype
800—800°C ¢ "cnosb3oBaHHEM B KAu€CTBE TBEPAOrO 3JEKTPOJNHTA
OKCHE2 HHUPKOHHS C pa3JHuHBIMH JOGAaBKAMY, YBeJHUHBAIOWUMU
HOHHYK MNpPOBOAMMOCTL. [IepeHOC 3apana B TAaKOM 3JEKTPOJHTE
OCYLIECTBASETCE HOHAMH KHCJA0pOja, 0OpaASYIOMIUMHCS MNpH JIHCCO-
HManHty BOAH. B 3TOM mpouecce pacxon 3JCKTPOSHEPTHH MHHHUMAJb-
HBIfl, HO OTCYTCTBHE KOHCTPYKIIHOHHEIX MAaTCPHAJOB, [PHIOAHHX
JAJIs SKCIIyaTalMd MNpPH BBICOKMX TeMIeparypax, OTpaHHYHBAET
BO3MOXKHOCTH €ro npuMeHeHHNa B NMPOMBILIJACHHOM Maciurabe.

3aTpaThl Ha MNPOHM3BOJACTBO 3JNCKTPOJNHUTHUECKOTO BOACPOAA B
HaubonpWedl CTeneHH 3aBUCAT OT CTOUMOCTH 3JeKTposHepruu. IIpu
IOJNYYeHH! ee Ha ©ase OpraHH4eckoro TOMJIHBA B COBPEMEHHBIX
VCOBHAX CeOECTOMMOCTh 3JCKTPOJUTHUECCKOTO BOJOPOAA NMPHMEPHO
B JiBa pa3a MperblaeT ceGecTOMMOCTb €ro MoJyueHHst rasHpuka-
nuell yrJst ¥ B UETHIpE pasa— napoBOH KOHBepCHEH HPUPOIHOrO
rasa [142]. IMosTomy riaBHBIM (HAKTOPOM CHHXKEHHSI CTOHMOCTH
BOJOpOAA, MONYYAEMOr0 JEKTPONU3OM BOJIb, B NEPCIEKTHBE MOXKET
CTaTh NMOJNydEHHe [ELIEBOIl 3JEKTPOSHEPrHH, BblpabaThBAEMOR Ha
A3C, 0coGCHHO B MepHOX «MPOBaJbHBIX» HATPY30K.

Eme ojHHM cnocof6OM moJyueHus BOJOpPOAA H3 BOALI SIBIAETCS
NpHMeHEeHHEe TePMOXHMHYECKHKX HHUKJOB, I/l Pa3jioKeHHe BOJH HJAET
B HECKOJbKO CTajHil C HCIOJIb30BAHUEM pEAareHTOB, KOTOpHIE TeO-
peTHYeCKH B KOHI@ IHKJa [OJHOCTLIO BO3BPAUIAIOTCS B HCXOJHOE
cocrogiue. HanpuMep:

H:O+Cl; ——O—b 2HCI40,50,,
2HCI+ 2FeCl; 6—0> 2FeCl3+H,,

350°C
QFQCI;; — 2FQC[2—{— Clg

TepMuueckHu#l K. I. . TAKWX LUKJAOB MOXKET JAocTHraTth 55%.
QOpHako peanusanuss HX CASPNKHUBAETCS W3-3d BHICOKHX TeMIEPATY]
peaknuf, KOTOpPLIe MOTYT ObITb OGECHEeYeHB! npH  HCIOJb30BaHHH
Tenja BLICOKOTEMNEPATYPHBLIX SINEPHBIX DEAKTOPOB, a TaKKe KOp-
PO3HOHHOR arpeccHBHOCTLIO CPejbl, UTO TPefyeT OpPUMEHEeHUs Cre-
IHMAJAbHBIX  KOHCTPYKUHOHHBIX MaTepHaNoB [ OBOPYHOBaHHUA.
B cBI3M ¢ 3TUM TepMOXHMHYECKHE LHKJH HE BHIIJIH [OKa M3 cTa-
JAHH HCCHEIOBATEILCKHX pabor.
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TTABA 4

MPUMEHEHHE AJbTEPHATHBHDBIX
MOTOPHbDBIX TOIIJIHB HA ABTOMOBHJIbHOM
TPAHCIIOPTE

4.1. XAPAKTEPUCTHKA AJILTEPHATHUBHbLIX TONNHUB

[IpHMeHeHHE aabTEpHATHBHEIX BHIOB TOIJHB HA aBTOMOOHMJLHOM
TPAHCNOpTE 06yCJ10BJIEHO Npexiac BCEro ero onepexXalolHM pasBH-
THEM H BHICOKOH 5HEPrOeMKOCTbIO, MO3TOMY 4BTOMOOMJIbLHBIN TPAHC-
NnopT craja BEAYUIHM HOTpCﬁHTG.ﬂeM TOMJIHBHO-3HCPreTHYECKHX pe-
cypcoB Ha rtpaHcnopre (puc. 4.1) [143].

Haa knaccudukanun adbTEepHATHBHHIX TOIVIHB NPHMEHHTENbHO
K aBTOMOOHJBbHOMY TPaHCNOPTY OTJHYHTEAbHbIE NPU3HAKH MOTYT
ObITh CTPYNNHPOBAHE MO CJACAYIOIIHM COCTABAAKMMM UHKJIA 3HEp-
ronorpediaeHus.

1). B chepe npouspoacTBa TOMIHBA -— N0 BHAAM HCIOJb3yEMO-
ro chbipbsl, GCHOBHBIM TE€XHQJOTHYECKHUM BdpHaHTAM MNOJYYEHHSA TOI-
JIHB, HX KOMIIOHEHTHOMY COCTaBy H BaKHEHIUHM (DH3HKO-XHMHYe-
CKHM CBOfICTBaM.

[TocnenHne XapakrepH3yHOTCS arperaTHelM COCTOsIHHeM H oGbeMHOH 3Hepro-
€MKOCTBI0 TONJIHBA UPH HOPMAJbHHIX YCAOBHAX, XKOTOPHE B 3HAYHTENBHOH Crenme-
HH ONpEefeNsorT clocofH €ro XpaHeHHA Ha GODTY aBTOMOGH/A, a TakXe Macco-
BOA 3HeproeMxocThio, [IHbdepeHNHAayHA aJbTEPHATHBHBIX TOINB [0 3HEPrCTH-
YEeCKHM XapaKTeDHCTHKAM OCYINeCcTBJAAeTCA [0 HX HH3LIHM TeNJ0TaM CropaHHd
Q.” B cpaBHeHHH ¢ TenJ0TOH cropaHus HedTAHBIX GeH3HHOB Qn H pa3GHBAIOTCSA

Ha TPH TPYNNE: ¢ BHICOKOH 3HEproeMKOCTbI Ha YpoBHe GeH3HHA, CpeiHel —
¢ Q' =0,5Qy v HU3KOH — ¢ @’ <0,5 Qu.

2). B cdepe TtpaHcnopTHpOBaHWsA TONJMBA — Do cnocobam ero
JOCTaBKH K MECTy notrpelGJaeHus.

3). B cdepe skcnayaraunu TpaHcnopra — no cnocoGaM HCNoJb-
30BaHHs TONJIMBA B ABUTATE]AX, XpadHEHUHA H TPAHCIOPTHPOBKH Ha
aBTOMOOGHISIX, OPraHu3amnu MX 3anpaBku M cdepam NpuMeHEeHud
[0 BHJIaM aBTOMOOHJIbHBIX [E€PEBO30K.

B coorBeTcTBHH ¢ eaeBeIM Ha3HauceHHEM CpejCTBAa  3ampDaBKH  1eJdTCd Ha
TpH rpynnu: A3C o6nuHoro THHA, MOAH(HUHPOBaHHHe (OpHCMOCOGAEHHKE) /A
paﬁorm HAa aJbT¢pHATHBHEIX TOUJAHBAX H CHEHHAJHUIWDOBAHHRIE dBTO3allpaBOYHLIE

CTaHUHH (3anNpaBKa Ta30BbBIM H KPHOTEHHHM TONJHBOM, OfecrneyeHHe TOMJAHROM
razoreHepaTopHbIX aBTOMOGHJel u T. 1.).

B ta6a. 4.1 npuseiedH BajKHelUIHe CBOHCTBA aJbTEPHATHUBHHIX'
TOIIJTHB. BOJIbILIHHCTBO aJbTEPHATHBHLIX TOIWIHB OTJHYaETCd OT
TPALHUHOHHKX HEeQTSHRIX TOMNIHB, YTO CKA3BIBAECTCA Ha XapPaKTePH-
CTHKAaxX JBHTraTEJbHOH yCTAHOBKH H Ha 3SKCIVIyaTAlHOHHBIX KauecT-
BaX TpPaHCMOPTHOrO cpencTtBa. B KauecrBe mpumepa Ha pHc. 4.2
NPHBERCHLI CPABHHTCJIbHLIC [TOKa3aTCe/IH TBOp@TH'—IeCKOI‘O HHKJa ABH-
ratejs ¢ NPHHYJAHTEJbHBIM (HCKPOBHIM) BOCINIAMEHEHHEM TIPH He-
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Puc. 4.1. TlotpebneHne TonnHBHO-3HeD- £,%

A s e ANNRANNAAAANRARRANANANN
Pl 2 .

{ — BOAHBIA; 2 — BO3gymuuifl; 3 — aBTOMO-
OHALKGI; 4 — MeNesyofopomunlft B0

NOJIb30BAHHH MSBECTHBIX alh- B[ .. %27 0 7 i ol i
TEPHAaTHBHHX Tonuue. Kak Bum-  [~;%0, [ Ll
HO, NMPHMGHEHHE AaJbTepHATHB-
HBIX TOMJIHB BENET K H3MEHe-
HHUI0O KaK MOLLHOCTHHIX XapakTe-
PUCTHK aBHrartenss (onpegense- z
MBX CPEIHHM HHIHKaTOPHLIM
AABJCHHEM p;), TAK H €ro 3K0- ,
JOTHYECKHX TNOKasaTeled, CBs-  jooc  1a7p 97 1980 1985
3aHHHIX ¢ CO/IepXKaHHEM B OT- Tod;

paloTaBIIHX rasax TOKCHYHBIX

BeniectB. [lokasaream tonaus ¢ HeQTAHHIMH no0aBKaMH HAXQIsT-
ci Ha ypoBHe 0a30BbIX GCH3HHOB, NOCKOJbKY MOTODHBIE CBOHCTBA
X paBHO3HayHH. UcnoabzoBaHnue cOUPTOB CONPOBOKIAAETCH INOBHI-
LIEHHEM CpPE€IHEero MHJAMKATOPHOrO AaBJ€HMA, B TO BpPEeMs KakK A/
rasoofpasnplx TOIJIMB OHO CHH:Kaercd TIJaBHHIM 00pasoM H3-3a
YMEHBIICHHS 3HEPTONJOTHOCTH 3apaa.

CocTaB NPOAYKTOB CrOPAHUA PAa3J/JHYHHIX AJbTE€PHATHBHBIX TOI-
JINB BechMa pa3HoobpaseH. ConeprkaHWe OKCHAOB a30Ta HAaXOJAMTCH
B NPSAMOH 3aBHCHMOCTH OT TeMIepaTyphl TOpE€HH TOMIHBa. B co-
OTBETCTBUH C 5THM MaKCHUMAaJbHBIF BHIXOJ OKCUAOB a30Ta NOJYYaer-
Csl [IPH MCNIOJb30BAHWH BOLOpPOAa (TeMmneparyparopedHs = 2500 K),
a MUHHMaJbHBEI— ammuaka (1956 K). Beixon okcHga yriaepona
onpeneassercs [JaBHBIM 00pa30M 3J€MEHTHHIM COCTaBOM  TONJMBA
(otHomwrennem C:H), B COOTRETCTBHH C KOTOPBHIM aJIbTCPHATHBHLIE
TOIJIMBA IO OTHOLICHHIO K OCH3MHY XapaKTEPH3YIOTCA CHUXKEHHEM
coaepxaiuss CO (npupOmHBIiT ra3, MeTaHoJd) JHO0 TOJNHBIM €ro OT-
CYyTCTBHEM (BO0POJ, aMMHAK).

[TpH coxpaHeHHH OOIUEro xapakreépa TEOPETHUCCKHX 3aKOHOMEP-
HOCTeH Ha mpaktuke paGouHe mapamerpsl ABUraTe/Neii BHYTPEHHErO
CrOpaHusl NPH TNepeBOJe HA AJbTEPHATHBHBIC TONJHBA ONPEACTAIOT-
CA PAAOM JONONHHUTENbHBIX (PaKTOPOB, PACCMOTPEHHLIX HMKe. -
(GeKTHBHOCTb aJbTEPHATHBHBIX TOIVINB B 3HAYUTENbHOH MEpPE 3aBH-
CUT OT CTENEHH HCIONb30BAHHS HUX IOJOKHTEIbHBIX CBOMCTB (Ha-
PUMEP, BLICOKOQH JI€TOHAUMOHHON CTOHKOCTH Y NPUPOJHOrO rasa)
H NPpHMEHEHMA CNCHHAJbHBIX MED O YCTPAHEHHI0 OTPHUATEAbLHBLIX
dakropoB (Hanpumep, BLIPBICKA BOAB s TOHHAKEHHA BBICOKHX
LIMKJIOBBIX TEMNEpAaTyp y BOAOPOAA).

BausiHue BMna aJbTEPHATMBHOTO TONJAHBA Ha TEXHHKO-3KCIJIya-
TALHOHHBIE 110KA3aTeNMN TPAHCIOPTHOTO CPEACTBA CBI3aHO, INIABHBIM
00pa3oM, ¢ H3MEHEHHEM XapaKTepUCTHK JBUraTesss H 06beMHO-MAac-

40
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Ta6auna 4.1. ®PU3HKO-XHMHYECKHE H 9KCILIVATaUHOHHBIE CBONCTBA

HeTAHBIMH
Hed TAaasle TOmMHBa
IMokasatenn JHIETBHLIE Meranon Sranon
GeH3ENH TOILTHBEA

IMaorHocTs, Krim3 710—760 820—870 795 790
Temneparypa, °C:

KUIIEHH S 356—195 180—360 64,7 78,0

3aCTLIBAHHSA —60=-80 —10+-60 97,8 —114,6
JlaB/eHue HAacHIIIEHHBIX [apOB 65—92 0,3—0,35 12,6 17,0
npu 38°C, klla
Tensora ncnapenus, kJILx/kr 289306 210—250 1173 920
Crexnomerpuuecknii  Kosbguuu- 14,5—15,0 14,1—14,3 6,51 9,06
eHT, KI/Er :
Temneparypa ropeuus, K 2336 2289 2185 2235
Dneproemkocts, MJIxk/kr 44 0 43,43—43,51 19,98 26,9
DuepronaoTHocTh, MK/ 32,56 36,55 15,88 21,25
Tendora_ cropanns crexuomer-
PUYECKOH CMecH:

KJLK/Kr 278292811  2715—2790 2660 2674

Kk /u3 3524—3553  3400—3418 3632 3685

I'pamnns  yerofiumsoit  paGorer  0,7—1,1 0,9—5,0 0,7—1,40,7—1,25
IBHraTeJqd no &
OxTanoBoe yHUcJIO:

MOTOPHHIl METON 66—85 — 88—94 92

HCCAeOBATEAbCKHA MeTOJ 75—95 - 102—111 108
IleraunoBoe uncao 8—14 45—55 3 8
IToxkapo- H B3PHIBOONACHOCTH Cpen-

HAA

[TOKp.2., Mr/m3 100 300 5,0 1000
Ycaoens XpaHeHHS H4 aBTOMO- Hopmaanas-
6uste (naBfieHHe, Temmeparypa) HH e

* B MJIx/me

** [IpH "aHuul {DIerMATH3HPYIOUHX KOMIOHEHTOB.

COBBIX TIOKazarejedl cucTeMH XPaHEHHa TOWIKBA. as 6OJbLIHHCT-
B4 aJbTEPHATHBHHIX TOINIMB Macca 3ampaB/ACHHOH CHCTEMH Xpase-
HYs, KakK OpaBHJO, pacTteT, 4To OOYyCJO0BJACHO JUOO cnocoGOM Xpa-
Hexua (B GajnoHax BBICOKOIO [aBJeHHsS, KPHOMEHHHIX €MKOCTHX
¥ Jp.), JUG0 NOHHIKCHHON SHEPrOEMKOCTbIO TOIINBA (METAHOJ, aM-
MUakK ¥ ap.). [1o 3THM npuHuHMHAM H3MEHAETCS H SKCNJAYaTAHOHHBIH
pacxon TONJHBA,

42. TASOBbBIE YITNNEBOAOPOAHBIE TONJIHBA

[IpuMenenyue rasoBbIX TOMJIMB B TEIVIOBHX JBHUraTe/IsIX HMEET A4B-
HIO HcrTopuio. TeopeTHyecKHH LHKJ ra30BOrO JBHrarte/]as OLJI OnH-
cag ¢pannydckuM yuennM C. Kapuo eme B 1721 r. Crosnerue cny-
CTS TOJNYYUJH TNpaKTHYeCcKOE€ pacnpocrpaHeHue jaBuratear JleHya-
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aJbTePHATHBHBIX TOIVIHB B CPABHEHHH C TPAJHIHOHHLIMM

TONJHABAMHA
[Ipupoausit ras | Bosopog,
C 10 AMMHAK Auetsien
m%?ﬁ%??as raag(:ﬂdﬁpaa- — 06:;:1(:[;1% —— {®ugxai) (rai(i:g)pw‘
542 0,71 420 0,09 71 680 1,173
—42 —162 -—252.76 —33 —83,8
—187 —182 —259.2 —78 _
160 — — — —
412 511 —_ 1370 —
15,2 16,8—17,4 34,8 6,15 13, 14
2149 2065 2449 1056 2610
46,0 48,94—50,15 120,0 18,65 47,82
24,93 (33,27— 20,92 (10,8)* 8,52 12,68 (56,05)*
_'"34 y 1 ) *
2840 27402749 3381 2605 3320
3520 31213126 2992 2874 3830
0,7—1,2 0,7—1,3 0,6—35,0 0,9—1,2 1,3-2,5
90—94 100—105 30—40 110 —_
93—113 110—115 4590 130 -
18—22 —_ —_ —_ — — —
Boreokas Huskas Bricokas
1800 — _ — 20 -
1,6 MI[Ta 20—40 MIla —165°C 20—40 —255°C 0,6—0,7 1,5—2,5
MIla MIla MITa**

Fa, pa60TaBI.LIHe H4 CBETHJBIOM rase. C03ﬂ,aHHb[e o3 Hee HOp[H‘
HeBhIE JIBUTATEJaH OTTO TAKXEC BHadaJje paGOTaJIH H4a TAa30BOM TOI-
JHBE,

B Hamelt crpane TIepBHHA TPaKTHYeCKHH ONBT HCOOAB30OBaHHA Trasa
Ha aBTOMOOHJABHOM Tpakcnopre O CBA3aH ¢ BEOYCKOM B 1939 .
razofannoddax  astoMotusael 3MC-30 u TA3-44, a 8 50-e roam —
3MC-156 n TA3-51B, npenHasHaueHHHX AJ9 paGoTsl HA  CXaroM [pH-
poaHoM raze. Heckosabko THCAY STHX ARTOMOGHICH 3KCIJIYaTHPOBAJOCH B Teye-
HHe psja JeT Ha YkpauHe u B [ToBosxkbe — paioHax, ofecmeyeHHX B TO BpeMfl
NpHpoaHHM razoM. B 1954 r. Gpiio HauaTo NPOHU3BOACTBO ra300AJJOHHHX ABTO-
Motuaeirt 3MC-156A n TA3-51)K, paGoTaBulMX Ha CKuXKEHHOM MpPOnNaH-GyTano-
BoM rase. OnHako B 60-e roAn B CBA3H € GYDHHM PAa3BHTHEM OTEYECTBEHHOMH
HedrenepepabaTpBalOLed IPOMBILLIEHHOCTH H OpPraHu3apdel MacCOBOTO BRITYC-
Ka pelleBhX BBICOKOOKTAHOBHX GEH3HHOB IIPHMeHeHHe Ta30BbIX TONJAHB OnIIO
[IpaKTHUeCKH IOJHOCTbIO MPEKPaUICHQ.
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Puc, 4.2. HaMeHenne teopeTHuecKHX 3HAUYGHHE CPEAHEro HHAHKATOPHOTO paBJe-
HASA p; (@) M comepxaHHA B OTPAGOTABINHX ra3ax OKCHAOB yraepofa H asora
(6) mpu paGore ABHrarens Ha TOTJIHBAX:

{ — MeTaHoa; Z — 37aHonN; 3 — GEHANHO-METAHONRHAS ¢MecCh: 4 — GeH3HHO-ITAHOMBLHAS CMECh]
5 — GensuH: 6 — NpHPOLKKLIH paad; 7 -— Boaopoa; § — aMMUaK, § — aieTHNEH

B nocsneanee Bpems oG6bEKTHBHASI HEOBGXOJHMOCTL 5KOHOMHH pe-
CypcoB He(dTH npuBesa K YBEJHUEHHIO YHcJa aBroMmobugael, pabo-
TAKOLMX HA ra3oBHX TOMJMBAX. Bo MHOrMX cipaHax, Hanpumep
B SInoHuM, IiepexoJ Ha ra3oBO€ TOIWIHBO paccMaTpuBaercss Kak pa-
JIUKaJbHasl Meépa CHUXKEHHS BPEJHBIX BhIOPOCOB aBroMOobHJIEH M 03-
JIOpOBJIEHUS BO3AYIIHOTO BacceiiHa 60JbIIKMX TOPOOB.

B macrosimiee Bpemst MHpPOBO# mapK aBTOMOOHJEH, 3KCIJyaTH-
PYeMHX Ha Tra30BLX TONJIMBAX, OIEHHBaeTcst B 3—3,50 MJIH. WIT.
B Hamefi crpaHe paclupsioTcs MacliTabH NpPHMEHeHHA KaK cikKa-
TOro, TaK ¥ ckHKeHHoro rasoB. C yyeromM EjguHolt cHCTEMB Taso-
CHA0XEHNs, 3HAYUTENbHHX 34aNdacoB H pacTywdx o6bneMoB po0bYH
NPHPOIHOTO ra3a Haubogee BBICOKMMH TEMIIAMH OCYLIECTBJISETCH
nepesoja aBroMmoOHgIelt HA CXKATHHE NPUPOAHBLIT ras,

Cpenu pasjMYHEX BHAOB TOPIOUHX ra3oB GoJbllee NpakTHYe-
CKOe NPHMEHEHHe B KauecTBE MOTOPHHX TOIVIUB HAIJIM CMEcH ra-
3006pasHEIX YIVIEBOAOPO/O0B, NMOJYYACMHE H3 NPHPOAHOTO H TNONYT-
HOTO HedTAHOro razoB. JKCNJIyaTAanHOHHLIE CBOIiCTBA ¥ OCOOEHHOC-
TH TPHMEHEHHS TA30BBIX TONJHB ONPEAEISIOTCS CBOHCTBAMH HX
KOMIIOHEHTOB (Taba. 4.2).

Cxnxenubie rasbl. OCHOBHHIMH KOMIIOHEHTAMH CXKWIKEHHBIX
1ponaH-GyTaHOBHIX I'a3oB, H3BECTHHIX HA NPAKTHKE Toj Ha3BaHHEM
CXHKHIKCHHBIX HE(MTIHBIX ras3oB, ABJAAIOTCA nponaH u O6yradH. Kpome
TO[O, B HUX COJEPMHUTCSI HEMHOTo 3rTaHa W nponuaeda. IIpn 20°C
6yraH cxnxaercst npu jgasjaeHun 0,103 MIla, a nponaH—
0,716 Mlla. IloatoMy AJs COXPAHEHHS MKHUAKOLO COCTOAHHS TipH
GoJiee BhicoKMX Temneparypax (mo +45, +50°C) nponaH-6yTaHo-
Gasi cMech HaxoAuTCs B TOIJIHBHOM O6ajJoHE nojg A4aBJACHHEM
1,6 MIla.

[To orHoweHHo K GeH3MHY NponaH u 6ytaH uHMewT 6oJee BHCO-
KYI0 MaccOBYI TEIJIOTY CTOPaHHS M XapaKTepH3YIOTCR  BHICOKOMN
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Ta6aua 4.2. PHUINKO-XHMHUECKHE CBOHCTBA OCHOBHBIX KOMITOHEHTOB
razoBblX TOILNIHB

HoxasaTenn Iponan ByTau 3Tad IMTponunen | Metan

[TnorHOCTB, Krim3:

rasa 1,88 2,46 1,27 1,45 0,72

HHAKOCTH 509 582 446 522 415
Temneparypa kKuuedus, °C —42,2 —0,5 —88,6 —47,9 162
Tensiora cropanus (HAKOCTB):

M /Kr 45,9 45 4 47.2 45,6 49 8

Mx/a 23,4 26 .4 21 23,8  35,8*
Tensora cropaHda  CTEXHOMET- 3,46 3.5 3,39 2,65 3.4
pHYyeckoOit cmecd, MJTx/m?
T(e:MUepa'rypa BOCILIaMeHeHH A, 510 480 580 470 700
CrexHoMeTpHuecKHH KO3 dHLHU- 23,9 30,9 16,7 23,9 9,5
eHT, m3/m?

* B raszoobpa3uoM COCTOSHMA,

JETOHALHOHHOH CTOAKOCThIO. OHH SIBJISIOTCS  XOPOIUUM TOIJHEBOM
AJIS IBUTATENEH BHYTPEHHEIO CrOpaHUst C NPHHYAHTEJABHHIM (HcC-
KpoBHIM) BocnaaMeHeHuem. [Ipu-nepesojie aBTOMOGHAA Ha NpomaH-
6yTaHOBYIO CMEChb €ro 3KCAAyaTAUHOHHHE CBOHCTBA HE TOJBKO CO-
XPaHAKTCS, HO K N0 pAAy NoKasartenell yayyllalTca B CPAaBHEHHH
¢ Ga3oBoit (OCH3MHOBOI) MOJCJbIO.

CxukenHulfi ra3 B coorercrBun ¢ FOCT 20448-75 BHnyckaer-
ca axa  sumHed asxcnayarauuk — CIIBT3 (=75% nponana
<<20% Oyrana) u gas gerHeit — CIIBTJT (34% nponana u 60%
6yrana). CoCTaB CHMKEHHHIX FA30B AJs Ta306a/J0HHBIX ABTOMO-

OWseli perJaMeHTHpyercs IO CJAeIyRIIHM nokasareasMm (TY
38 001302—78):

Yraesoaoponnufi cocras, % (macc.):

npouaH 80+5

CYMMa lIeHTAHOB, He GoJjee 3

CYMMa HelOpe/CHbHHX YTIEeBOROPOLOB, He Gonee 6
JKHokui ocagok upu $-40°C O1cyTeTBHE
JlaBJieHHe HaCHOIGHHHX napos, MIla, ue Boaee:

upun -}45°C 1,6

upn —30°C 0,07
Conepxanne, Y (macc.), He Gonee:

CepoBOODOAA 0,003

ofielt cephl 0,015

BOABl H ULEJIOYH OTtcyrernue

[Iponan-OyTaHOBHIE CMECH XapaKTEPHU3YIOTCS BBICOKHM Koaddu-
LHEHTOM OOTLEMHOrO PACIMPEHUs: NPU YBEAHYEHHH TEMTIEPATYPH
Ha 10°C gasBneHue B rasoBoM G6ajJoHE TNOBHIIAETCS Ha 06—
0,7 Mlla. Bo usfexande paspyLIeHHs MPH MNOBHINEHUH TEMIuepa-
TypI B TONJIMBHHIX $ajnoHax‘nipesgycMaTpHBaeTcs rasopas HOTYLL-
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Ta6anua 4.3. XapakTepHCTHKH OCHOBHBIX Mozenefl razo6aanoHHbIX

asromobuaefi
[
5 - 5 5 N =
[Toxasatenn b = & & g 2

2l 52| 2] 32

— m g & N R
Tun aeromoGHas Jlerkooit T pysoBo#t AsToGyc
CreneHb ¢XKaTHA EBHTaTe s 8,2 80 85 7,0 7,4 8,0
MaxkcuMaabnas MomHocTh gBurateas 58,9 110,4 88,3 51,5 125,1 110,4

npu pabore Ha Tase, kBT
JIHHelinan HOpMa pacxojaa rasa, 16,5 42 37 30 67 51
A/100 kM

ucao 6anJ0HOB 1 | A | 1 2 2
Mapka pesepsHOTO GeH3HHA AU-93 A-76
Sanac romnusa, Ja:
CXKHIKEHHQOro rasa 83,9 225 171 142 298 288
fensuuna 55 10 90 90 20 10
MaxenMaabnas ckopocth ¢ moJHoit 140 90 80 70 77 82
3arPy3Ko#, KM/
3amac xoma, KM 550 400 380 400 445 565

Ka ¢ MHHHMaJbHbIM ofbemMom He meHee 0% Bcero o6nema. Ilo-
CKOJ’Ibe KOMINOHEHTH CXHMXKEHHBIX ra3op HE€ HMEWT 3alaxa anad
OOHApyKEHHs] YTEUeK cMecH B Hee 106aBJASIOT O10PaHTH — BemecT-
Ba cO clnenudHYecKHM CHJIBHHIM 3anaxoM. B KauectBe oa0paHTra
oObiuHO Hcnosb3yior stuamepkanrtad CoHsSH B koauyecrse 0,2—
0,3 r Ha 1000 M3 rasa.

XapakTepUCTHKM OCHOBHBIX Mojeseil rasobanJoOHHBIX aBTOMO-
buJsel, npeqHasHaueHHBIX AiA paboThl Ha CXKHKEHHBIX rasax, IpH-
BeJeHH B Tabu. 4.3 [144]. Bce aBTOMOGHIN MMEKT PE3CPBHYK CHU-
CTEMy NUTAHHS GEH3MHOM Ha caydall orcyrcTBHa rasa. [Ipu stom,
BBH/AY YBEJUUEHHsI CTEMEHH CXAaTHs JBHrateael rasobanioHHbIX
MoAucHUKaKP TPY30BHIX aBTOMOOHJIER W aBTOOYycOB (~Ha |—
2 en.), ux pabora Ha ToBapHOM OeHsuHe A-76 [qOomyckaercs JHIIb
B 3KCTPEHHBIX CJAy4Yasx NPH ABHXKEHHH C TIOHHXKEHHBIMH CKOPOCTS-
M1 (HJH YMCHBIICHHOMR 3arpy3koil) Ha HeOOJbIUHE paccTOsiHUA., 3a-
nac xojia, rpysonoibeMHOCTh, TONJIMBHAS KOHOMHYHOCTL (B 3HEp-
reTHYeCKOM KBHBAJICHTE) U TATOBO-CKOPOCTHEHE KauecTBa rasobal-
JIOHHBIX aBTOMOOHJICH HAXOAATCS Ha ypOBHE OEH3HHOBHX MOjeNel
AN OTJHYAKOTCS OT HMX HE3HAYHUTENbHO. BMecTte ¢ TeM NpaKTHye-
CKHI ONBIT 3KCIJIyaTanHH ra3obajqJIOHHHX aBTOMOOHJEH MOKasan
paa ux npeuMymecrs. baaropaps OTCyTCTBHIO  XKHAKOH (hasnl
(bpakumit yriaeBogopoaOR) B TOMJIHBOBO3AYLIHOH cMeécH obecneuu-
Baercst 6osblIasi PABHOMEPHOCTb €€ paclpeAel]eHHs No UUJAHHIpaM
JBHUraTeNsA, HCKIOUAeTCss CMBIBAHHE CMA3KM C HMX 3epkana, a 3a-
IPsI3HEHUE Macjda ¥ Harapoo6pasoBaHHE 3HAUHTEIbHO CHHXKAKTCH.
B pesyabrare pecypc paboThl ABHTaTEJs, €ro MEXPEMOHTHBIH Npo-
6er pospacraloT B 1,4—2, a NMepHOIHYHOCTD CMEHH MOTOPHOTO Mac-
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Pure. 4.3. CxeMa TOMJHBHOMN CHCTEME! ra300aldJ0HHOro aBTOMOOHIA Ha CXKUMKEH-
HoM HehTAHOM rase.

{ — 6ak ¢ rasom; 2~—4— BENTHAH; 5 — HCDADHTeJb; 6 — GUALTP;, 7 — PeaYKTOP; 8 — KapOiopa-
Top-cMecuTe s, 9 — kap6lopaTop; [0 — Gemaonacoc; /I — dmabrp; [2 —Kpan; I3 — Gensobak;
14, 15 — yxasaTeru

na—B 2— 2,5 paza. OgHako K3-3a 6OJbIIEH CJHOXKHOCTH rasobalj-
JOHHO} CUCTEMBI MHTAHHS TPYAOEMKOCTh €€ TEXHHYECKOro 00CayXKH-
BaHUs ¥ peMOHTa Bo3pacraer Ha 3—5%. Kpome Toro, H3-3a xynummx
NIYCKOBHIX CBOUCTB CXKHXEHHBIX TIa30B HaAECKHBIH IIyCK XOJIOA-
HOTO JIBHraTelsl BO3MOMKEH NPH TEMIEPaType OKPYXKAIIero BO3AY-
xa 10 —b..—7°C. [lpn Gosee HHU3KHX TeMIeparypax B yCAOBHAX
OesrapaXHOro XpaHeHHsa IJs 3anycka jpurarenst tpebyercs ero
TeIJIoBasl NOAroToRKa. s »TON medd UCHOJAB3YIOT MOAOTPEB C IO-
MOIBI0 Ta30BBIX HHQPaKpacHBIX HM3JMY4YaTEIEH, ropsaero BO3Ayxa,
NPOKayKy CHCTEMBI OXJaxKJAeHHs ropsayeinl Bofo#d u Ap. [IpH otcyt-
CTBHY HEOOXOAMMBIX CPEICTB JONYCKAeTCs 3amycK ABHraTeas Ha
pe3epBHOM OCH3HMHE C NEpeBOjOM INOC/IEC NPOrpeBa Ha ras’Qpoe TOM-
JauBo, OAHAKO 3TO SBJSIETCST HCKIIOUHTENTBHOM Mepol, Tak Kak
Be/eT K JNONQJHUTENBHOMY packony OCH3HHA M CHHXAaeT SKOHOMHYe-
CKYIO 3(P(HEKTHBHOCTL ra306alJIQHHOr0 aBTOMOOHIISL.

TonauBHasg cucrema Trpy3OoBBIX Ta300aJ/JOHHBIX aBTOMOOHTIEI
Ii aBTOGYCOB NPAKTHYECKH IMOJHOCTBIO YHHPHUHpoBaHA. Ee OcHOB-
hBIMU 3teMeHTaMil (puc. 4.3) apasiorcs: 6ak aasg raza I ¢ BEHTH-
AssMu S ¥ 2 1Jg [0J a4 COOTBETCTBEGHHO XKHAKOH M rasopoil (mapo-
vofi) ¢a3 TOmIHMBa, 3alOPHBIE BEHTHJAb 4, ucnapureas 5, ¢uabrp 6,
JIByXCTYNCHYATHIK peaykrop 7 u kapbrwoparop-cmecurenab 8. Peseps-
Hag cUCTEMa NHTAaHHA OCH3MHOM BKJWuaer 6ak I3 ¢ 3anopHbM
KpaHom 12, duabrp 11, 6eHszonacoc /00 ¥ npocredwnit ogHoxamep-
HBI kap6roparop 9. Has koHTposns TONJMBA B 6Gake W jaBJeHHs
rasa CJayxKar AHCTAHUMOHHHE yKazatenu [5 u /4. Tasoobpasuas
¢aza vz Gaka nojaercs TOJLKO IPH NYCKE H NpPOTPEBE JBHTATEJ.
Ilpu padore pBUrartesa CKHXKENNbIA 43 10J  J4aBJACHHEM  OKOJIO
1,6 MIla gepes BeHtran 3 ¥ 4 nocrynaer B vcnapurean 5, oTKyna
B Mapoo0Gpa3sHOM COCTOSIHMH NOcJe OYHCTKH B ¢uibTpe 6 mojaercs
B peaykrop 7. B nepBoii CTyneHH penyKTopa AaBJEHUE raza NoHH-
xaerca no 0,15 MIla u BoO BTOPO#l — NpHMEpPHO 10 aTMOchepHOro.
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Puc. 4.4. CxeMa CTAlHOHAPHOH CTAHUHH JJS 3alPaBKH ra3ofa/JOHHHX aBTOMO-
OHIlell CKMMKEHHBIM HeTAHBIM rasoM:

I — xoMnpeccop; ? — MacncoTiensrenb; & — GHABTP; 4 — Hacoc; 5 — eMkOCTL AJAS XPaHeHHT
rasa; 6 — paznaTOUHBIE KOJOHKH; — CKHMKeHrbf Tag3; — — — — — ras

Hanee mox nefAcTBUEM pas3pexeHHs BO BIOYCKHOH cHcreMe pabora-
IOIMIEro ABHraTeJisd I'ad mocTynaetr B KapOlpaTrop-CMeCcHTeNb, OTKY 14
B BHAE OJIHOPOAHOH TONJIMBHOH CMECH NOJ4eTcs B UHAHHADPE! ABHra-
tejsi. Jlaa nepesofa ABUraTe’s Ha pesepBHOEC NHTaHHE OEH3UHOM
COYXHT KpaH I2.

[azobannondass yCTaHOBKA JerkoBoro aBtoMobuns [A3-24-07

OT/UYAETCS B OCHOBHOM KOHCTPYKTHBHBIM HCIIOJIHEHHEM HEKOTOpPHIX
sjaeMeHTOB. [1pH 3TOM 6Gak A/ XpaHeHHs rasa pasmMemaercsi B 6a-
raxxuHke aBTOMOOH/Id, 3aHuMasg okoJjo 1/3 ero obbema.
" ABTOMOOHUJIH 3aTNpaBASIIOTCS CHKHMKEHHBIM Ta30M Ha CTamHOHap-
HEX CIeNHaJIM3MPOBAHHBIX ABTO3ANP4BOYHBIX CTaHuvsaX. Tumosas
CTauHOHApHAA CTAHLHS COACPXHT YeThHIPE €MKOCTH AJs XpaHCHUd
CKHKEHHOro rasa obumefi BMeCTHMOCTRIO 25 M? M ofecneunBaer 3a-
npasky 600 aBroMoOuieli B CyTKH. 3anpaBKka aBTOMOGUNEH ocyie-
CTBJASETCS ¢ MOMOHILIO MEHTPOOEKHBIX HAcOCOB NpPH OXHOBPEMeH-
HOM CcO3JaHWH B EeMKOocCTsAX H30blTOouHOro namgaeHus 0,1—0,2 MIla
(puc. 4.4). Ilpun u3OBITOUHOM MaBJEHHH, CO3LABAEMOM KOMIIPecco-
POM, MOXKHO TAKXe CJHMBAThL CHHKEHHHIH raz M3 3anpaBOYHOR aB-
TOUHCTEPHEl. 3alpaBouHasi KOJOHKA cHabXeHa CUeTYHKaMH pacxo-
Aa rasa ¥ NPHCOCAHHHUTENbHBIMH INJIaHMaMH.

st sanpaBKH rasofa/IOHHBIX aBTOMOOHJEH cAyXKAaT TaKxKe
nepeABHKHBIE Ta3OHamoaHUTeabHEle craHuuu LIT1113-12-885, co-
cTosmHde u3 cepenbHoro Tsarada 3MJI-130B1 u uucrepHu, ycra-
HOBJIEHHO} HA waccH noaynpuuena OnA3-885. IlucrepHa Hmeer
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Ta6auna 4.4. CpaBHHTE/IbHble MOKA3ATEAH PA3THUHBIX CHCTEM XpaHEUHS
NPHPOLHOrO rasa

¥nenbHasa TenaoTa OrHowedrne K GeH-
CrOpPaHHA TONJHBA 3HHOBOMY 3KBHBa-
HA egHHHUY Taph JCeHTY

ToaauBO M cnoco® XpaHeHHA

MIx/xkr | MIx/am3 | oo Macce | no ofpemy

Cmatuin go 20—25 MIla npupoanuii
raz s daJuioHax:

H3 yTIAepoUCTON cTanu 3,46 0,88—1,10 8,64 6,4—7,9
H3 JerHpOBaHHOR CTasH 4,94 0,8—1,11 6,03 6,3—7,9
Cxatnii go 32-—40 MIla mnpupogHbiit
raz B fapaouax:
H3 YTJIEPOAMCTOH CTallu 3,47 1,34—1,67 8,60 4,2—5,2
H3 JerdpoBannod CTaJH 4,97 1,35—1 6 6,0 4,2—5,2
JKupxuit npupojunii ras 13,67 2 55 2,2 2,7
Bensun 29,8 7 0 1,0 1,0

pMectuMocTh 10,2 M® ¥ obopyjoBaHa OJAHHUM 3aIPaBOYHLIM [IOCTOM.
Bpems 3anpaBku OJHOro aBTOMOOHAs 5—8 MuH. CraHnus obecne-
yyBaer 3alnpaBKy npumMepHo 200 aBTOMoﬁmen

MpHpoaHKIl Ta3 COCTOUT B OCHOBHOM W3 MeTaHa H HeGOJbLION
[IpUMecH APYrHX ras3oobpasHelX KoMnoHeHTOB. CocTaB HpHPOAHOIO
raza aJjsi Pa3aJMYHHIX MecCTOPOXAeHHH HeoJHHAKOB M B CpelHeM
MOXKET XapaKTepH30BaThCs cojepxaHueM merana 85—99Y% (06.),
srana 1—8% (06.), nponana u 6yraxa 0,5—3,0% (06.), neHTaHna
a0 0,6—2,0% (06.), asora 0,5—0,7% (06.) # gHOKCcuAa Yyriepoxa
no 1,8% (06.). B 3aBHCHMOCTH OT cOCTaBa NPHPOAHOrO rasa H3Me-
HAIOTCS €r0 MOTOPHEIE CBOHCTBA, BaxKHeHIIMM [OKasaTteleM KOTO-
PBIX SIRJAAETCS TEmJoTa Croparus. s NpHPOMHBIX rasoB OTIGJALHBIX
MECTOpPOXKACHHH OHAa MOXKET cocTarasith 47 M x/M3, a B cpesHem —
33—36 MJIx/m3, 1.e. mourd B 1000 pa3 MeHblIe, 4eM Yy KHAKOLO
HeTSIHOrO TOIJIHMBA. JTO fIBASETCA TJIaBHBIM HENOCTATKOM NPHPOA-
HOT'0 ra3a KaK MOTOPHOI'O TONJIHBA.

Ilokaszatenu yneabpHOH 3HEprOEMKOCTH pPA3JIMUHBIX METOAOB
XpaHeHHsi IPHPOZHOro rasa B pacdyeTe Ha eIUHHIY Macchi H o6beMa
CHCTeMBl XpaHeHHsi (Tapel) npHBefeHn B Taba. 4.4 B cpaBHeHuH
¢ Gensurom [137]. IIpH Hcnoab30OBAaHMH NPHPOLHOTO rasa B cXKa-
TOM BHAE SHEPrOGMKOCTh CHCTEMbl XpaHeHUS ONpefessercsa AdBJe-
HHCM CXAaTHsi, KOHCTPYKUHell U MaTepHaJoM Tras3oBoro G6GaajoHa.
Haubogabilnee npHMeHeHHe HAUIIM LOHJAMHApPHUeCKMe OaJJIOHB H3
YIJEPOAHCTON U JIErHPOBaHHON cTajed. B stoM cayuae ajas xpaue-
must 1 M® npuponaHoro rasa rpebyemas Macca 6aJI0HA COCTaBJASIET
3,5—5 Kr. Ilpu yBesuueHHH AaBJeHHUs CXKaTUdg Macca pacTeT NpH-
MEPHO NPONOPLHMOHAJLHO MIOTHOCTH CXKATOrD rasa, H3-3a 4ero no-
GUTLCS TAKHM cIOCOGOM 3HAUHTENLHOIO CHUIKEHHS MAacchl CHCTEME
XpaHeHHs CXAaTOro rasa NEeBO3MOXHO. DP(peKTHBHEe HCHOJb30-
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Puc. 4.5. MameHeHHe HHAMKATOPHHX K.M. 1. 1) K AaBJEHHA i, CORCPHKAHUA B OT-

paGoraBumHx raszax okcuAoB yriepoaa CO, cymmapuHx yraemosnoponos [CH}

u okcupor azora NO, mpu paGore JABHratena Ha GeHaHHe ( H TpHPOA-
HoM rase (—— ——)

BaTh OoJsiee NPOYHBIE KOHCTPYKIHOHHHIE Martepdann. Hamnpuwmep,
NpuMeHeHHe JIETUDOBAHHOH CTaJH BMECTO VIJIEPOLMCTOH CHHKaeT
Maccy rasosoro Oasjiona ma 30—33Y%. Paspaboranbl apMUPOBaK-
Hble CTeKJIONJIacTHKOBbie Oa/njaonel ¢ Maccoil B 4— 4,50 pa3a MeHb-
ule CTaJibHbIX.

CxxyzKeHue NPHPOAHOro rasa MO CPaBHEHMIO ¢ CXKAaTHEM MO3BO-
JeT YMEHbIIMTL MAaccy cCHCTEMBI XpaHenHs B 3—4 4 ob6reM B 1,5—
2 pasa. OABaKO u3-3a HU3KOIl TeMmepatypsl KHNEHUs MmertaHa (oc-
HOBHOTO KOMNOHEHTA NPHUPOAHOIC ras3a) TONJHBO HEOGXOAMMO Xpa-
HUTh B KPUOTEHHHX EeMKOCTAX C BbICOKOI(D(EKTHBHOH TEINOBOH
HaoasAnuei. O6LIYHO 3TO €MKOCTb ¢ ABOHHEIMH CT€HKaMHM, MpOCTpaH-
CTBO MeXAY KOTOPBIMH BaKyyMHpyeTcs, a B psAle clydyaeB— 3a-
NOJHSETCA TEIJIOM30JSIUOHHEIM MaTepHAJOM. DKCIAyaTalHsl aBTo-
MOOHJIA Ha CHKUXKEHHOM rase CBs3aHa C NOTepSAMH raza Ha Hcmape-
HHe NpPH 3anpaBKe H XpaHeHHH (L0 HeCKONbKHX TNpPOLEHTOB B
CYTKH) H, KpOME TOrO, TeXHHUECKH AOCTATOYHO CROXKHa.

Haunfosiee pacnpocTpaned BapHAHT NPUMEHEHHs NPUPOLHOro ra-
3a B JABMraTe]e ¢ BHCUIHUM cMeceoOpa3OBaHHUEM U TNPUHYIUTENbL-
HbIM (MCKPOBBIM) BOCILIaMeHEHHeM ¢ COXpaHeHHeM CTeneHH cxKa-
THf HAa YPOBHe, COOTBETCTBYIOLIEM MPH HUCMOJAB30BAHHH TOBApHHIX
Oensunos. IlepeBox ABurartensd Ha ra3oBOoe TONJHBO BeAET K CHH-
JKeHHIO MHAMKATOpPHOrO K.M.J. H VMEHbUIEHHIO MaKCHMajdbHBEIX
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LUKAOBLX jAapleHHii (pHc. 4.5), T.e. noTepsAM MOWIHOCTH M CHH-
XeHH©o skoHoMmuuHocTH [137]. Donee nu3Kkoe 3HaueHHe X.I. 4. ra-
30BOTO fABHTaTeNisi CBSI3aHO € NOBBHIUEHHHIMH BEHTHISANHOHHBIMYU
MOTEPSAMH H MeHbIIEH MOLHOCTRIO ABHratess. B cBoo ouepens,
nafiecide pPAa3BHBAeMO MOIIHOCTH OODBACHSeTCH YXYAIIeHHeM Ha-
[NOJIHEHUS JBHUrATEJAS] H MEHbIIeH TEMJMOTOH CrOpaHHs CTeXHOMEeTpPH-
YyecKOH ra3oBo3ayliHoi cmecH. CHHMXKeHHe K.ILA. H YXyAlUCHHE
TONJAMBHOH 3KOHOMHYHOCTH [asoBOro ABHratelis B HEKOTOPOH Cre-
NeHH KOMIIEHCHPYIOTCS € NOMOMBI0 ONTHMAJbHHX PeryJHpOBOK Ha
pabory ¢ a=1,2—1,3 (GenHule cMecH) B pexkHM€ YAaCTHYHHX Ha-
IPY30K.

YKasaHHbie HEeJOCTAaTKH MOTYT ObITh yCTpPaHEHb! ABYMSA NyTAMU.
[IpocreRIIHA cnocod — HCNONL30BAHHE BEICOKOH JIeTOHAI HOHHOH
CTOHKOCTH ra3oBOr0 TOIJIHBA, OKTAaHOBOE 4HCIOo Kotopora Ha 20—
30 ex. BBILIE, 4eM Y TOBAPHHIX OEH3HHOB. ITOT mNyTh CBS3aH ¢ IO-
BLILIEHHEM CTENEeHH C3XATHS JBHIaTessi, 410 HCKAKYAeT BRO3IMOXK-
HoCTh ero paborbl Ha OeH3HHe, T.€. HCKJKuUaeTCsl YHHBEPCaJbLHOCTDb
(ABYXTONJIHUBHOCTL) NHTAHHA I'a3oBOro apromobuns. Bropoi nyts —
HCIOJIL30BAHHE NPUHIIUNHAJABHO OTJHYHOA cHCTEMBI NMOJAa4H ra3oBoO-
ro TOMJIHBA: BOPHICK ra3a HENOCPEACTBEHHOG B LHJIHHADH jABHraTe-
Jsi HJIH NpuMeHeHHe TtypboHagaysa. Takue cucTeMbl M03BOAAIT
C03/aTh YHHBEPCANbHEIH OEH3UHOra30BBiH JBHraTeJb ¢ BHCOKHMH
MOIIHOCTHEIMH  XapaKTePHCTHKAMH H TOMJMBHO-3KOHOMHYeCKHMH
[noKa3aTeas MH.

[IpH HCMOJNB3OBaHUH HPHPOAHOrO Trasa B KayecTBE MOTOPHOrO
TONJHBA OTMEUEHH ero MNJOXHe NMYCKOBue cBoiictBa. IlpejennHoe
3HaueHHe TeMOepaTypbl XOJOAHOIO NycKa jasHrarens (6es pomod-
HUTEJbHEIX CPEACTB MoAOrpeBa} Ha IpHpoaHOM rase Ha 3—8°C
Bbillle, YeM Ha nponan-OyraHe. TpyaHOCTE NycKa OGLACHSETCs BHI-
COKO# TeMIEepaTypoi BOCIJIAMEHEHHS MeTaHa H TeM, 4TO B mpolec-
ce BOCILIaMeHenHus (mocsje HeCKOJbKHX BCHOBIIIEK) Ha CBeYax ocak-
Jdaercsd BOLA, WIYHTHPYIOUIAA HCKPOBOH NMPOMEXYTOK.

Ba>KHbIM AOCTOMHCTBOM Ta30BLIX TOMJHB B CPABHEHHH ¢ HedTH-
HBIMH SBJAKOTCA JYyylllHe 3KOJOrHuecKue XapaKTepHCTHKH U mpeX-
Jie BCero yMesbllieHHe BHOPOCOB BPeIHbIX BEIECTB ¢ 0OTPaboTaBWUMU
razaMi JBHrateas. Kak H3BECTHO, TakKHMH BeIIeCTBAMH sBJS-
orest okeus yraepoaa CO, okcuanl asora NQOy, cyMMapHble yriepo-
popoant CsH, U B cayvae npuMeHeHHs 3THAMPOBAHHEIX OeH3H-
HOB — COeJHHEHHs cpuHUA. [[pUMeHeHUe ra30BEIX TOMJKB ¢ BHICOKOM
JEeTOHAUHOHHOH CTOHKOCTBIO HCKIIOUderT HeOOXOTHMOCThL HCHOJb30-
BAHUA TOKCHYHOIO aHTHAETOHATOPA, 4YTO SABJSAETCH 3(POHEKTUBHEIM
(GaKTOpOM CHUAEHHA 3arpA3HeHHsi OKpyKaloumed cpeael. Hamene-
HHe COJAEpXKaHHs OKcHAa yrjiepoaa NPH paboTe ABUratenas na rase
u GeH3HHe B 3aBHCHMOCTH OT COCTaBa TONMJHBOBO3AVIIHOHA cMecH
(cm. puc. 4.5) npumepno oaunaxoBo [137]. Opmako, yunTHBas
BO3MOKHOCTb paGOTHI ra30BOrQ IBHUraTeNiss Ha 6Gofee BenHBIX CMe-
CsiX, PH ero ONTHMAJBHOH «peryJHPOBKE 0oOecHeuHBaloTCs 6GoJee
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Huskne poiOpoctl CO. YpoBHH BEIOPOCOB YIEBOLOPOAOB TaKke
LPUMEPHO OJAHHAKOBH, HO HX COCTAB MNPHHUMIHAALHO Pa3JuueH.
Bpeaunoe BosaeiicTBHE YrieBojOpOAOB, OOpPasyHOIIMXCA B NPOLYK-
Tax cropanus HedTAHbIX TOIIUB, O6YCNOBJCHO IVIaBHHIM 00pPa3OM
obpasoBaHuem cmora. IIpu pabore Ha NPHPOAHOM rase yIJIEBOAO-
PONHAA 4acTb OTPABGOTABUIMX ['A30B COCTOMT B OCHOBHOM H3 METAaH3,
06N1a1ar0IIer0 BHCOKO# YCTOHYMBOCTLIO K Oo0pasoBannio cmora. Ox-
CU/Bl a30Ta — HauboJiee TOKCHUYHLIE KOMMNOHEHTH oTpaboraBuinx
raszos. Mx MakcuMmajnHOe cofepxaHWe jiJis Tas3oBOrO JiBHIaTeJs
MPpUMEpPHO B /ABa pasa MeHbile, yeM y 6eH3MHOBOrO. OHO MOXKET OBITH
eije CHMXKEHO B 2—3 pasa 3a CYeT peryjJupOBKM COCTaBa TOIVIHB-
HOH cMecCH.

CNOXKHOCTh NPUMEHEHHS [Aa30BHIX TOIJIHB B AH3E€JbHLIX [ABHIra-
TEJNAX CBJ3aHA C MX MJOXOH BOCIJaMmeHsemocTbi. Jlias opranusa-
uun  pabogero mpouecca AN3EJLHOrO JNBHI'aTel]ss Ha rasoBbBIX TOT-
JUBax H3BECTHBI Cjenympoiue cnocobui: 1) mobasieHue B TOMJIHBO
4KTHBHPYIOIUIMX NMPHCANOK MM AH3CJIBHOIQ TOMIMBA C BHCOKHM le-
TAHOBHM 4HCAOM, 2) HCHOJL30BaHHE HCKPOBOTO 3aXWIraHug
J) TNpHUMEeHeHHE BIPBICKA 33MAJBHOH JIO3H JH3ENBHOIO TONJMBA.
[TepBolit ¢cnoco® MOKET HCHOJB30BATHCA TOABKO AN XKHAKOTO Ipo-
nan-6yrana. [lepeobopynoBaHue AW3€as B ABUTATeJdb ¢ NPHHYIH-
TeJbHBIM BOCIJaMEHEHHEM OT MCKDhI HAULJIO NPUMEeHeHue Jauilllb Ha
CTAMOHAPHBIX YCTAHOBKAX, TAK KaK ¢BA3an0 ¢ HeoBXOAUMOCTHIO
ofiecrieueB s MOBHIIEHHOTO HANpPsKeHHs! HA 3JEKTPOAAX cBeYH (10
25 kB n Gonee). ITosTtomy ans opraHusaunu paboTel aBTOMOOGHIB-
HBIX Ju3ejefi Ha ra3oBOM METAaHOBOM TOMJHBE HanboJbllee pacnpo-
CTPaHeHue MoJYyYWJ, TaK Ha3blBaCMbIH, Fa30XKHAKOCTHOR mpopece —
BOCIJIAMEliellHeé OCHOBHOH Ta3oBO3AYIIHOH CMeCH OT 3anajbHoi
LO3LI AH3eabHOro Tomjadsa. Jloctouerso ¢nocoba — OTHOCHTENL-
Has mpocTora nepeobopyZoBanHst LH3eJAs HA Ta30Boe TOMAUBO Ge3
H3MeHeHHs KOHCTPYKUHH JBHCATENA.

K npupoaHoMy rasy, HCHOJb3YEMOMY B CKATOM BHAE B Kauect-
BE& MOTOPHOTO TOMJHBA, NPEXbSBISAIT Cjefyiolile crnepufuyeckre
Tpe6oBaHUA: OTCYTCTBHE TEJIUM U XKUAKOTO OCTATKA, a TAKKE MHHH-
MajbHag BJAa:KHOCTb. [locsnensee tpeboBanne CRS3aHO C MCKJIOUe-
HHEM BO3MOXHOCTH 3aKyHOPKH KaHajioOB TONNHUBHOH CHCTEMBbl, BHI-
3BIBAEMOR 3aMep3anueM H BbiNAJCHHMEM THAPATOB BCJAELCTBHE NpOC-
CeNHPOBAHUS K CHHIKENHMS TEeMMepaTtyphl ra3a NOpH 3alpaBKe aBTO-
MoOuasi. Jnsa obecneuenns aTux TpebGoBaHu# NPHPOAHBLIEL ra3 moj-
BepraeTcs OYUCTKE ¢ MOMOIUBI (UIBTPYIOUIEr0, CcenapanuoHHOro
I OCyLIUTENbHOrO oB0pYyN1OBaHHUSA, YCTAHOBJEHHOIO0 HA ra30HANOJHU-
TeJLHBIX CTaRIUAX.

Huist 3anpaBku rasopbix aBTOMOGHJE[l NpejfiHasHauen ras JABYX
MapOK ¢ pPa3JIHYHBIM COmep:KaHHEM MeTaHa M a30Ta B COOTBETCTBHH
c TY 51-166-33.

OcHOBHEIe MOKAa3aTeqy KauyecTBa CKATOLO NPUPOXHOTO rasa aJs
aBTOMOOUJieH NMPHBELECHBl HHKE:
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Mapxa A/Mapxa b

TemnepaTypa rasa AIA KIMMATH-
yeckofi 30HH, °C, He Oonee:
yMepeHHOR M XON0AHOH ~++40
HAPKOH +-45
Komnonentumil cocras, % {06.):
MeTaH 9%+5 9045

atai (He Oosee) 4
npomnad i
6yTad |
NeHTaH 0
JHOKCHA Yyriepoja I
KUCI0pPOA 1
a30T 0—4 4—7

B cocraBe ra3oBHX TOMJIME OrpaHHYEHO COJepMaHue CaeAyWOUUX TMPOAYKTOB (r/m%
He Gouee): cepoBojopofa-— 0,02; Mepkanratosoi cepn-— 0,016; MeXaHHueCKHX
npumeceir — 0,001; Braru ~— 0,009; Maccopass foad cepoBOAOPORHOH H MeEpKanTa-
HOBOH cepbl He moukHa npesmmath 0,1%.

XapaKTEepPUCTHKH OTEUECTBEHIIBIX MOJefell ra3oBelXx aBTOMOOH-
Jel, paboTanmEX HA CXKATOM NPHPOAHOM rase, npHBENEHH B
1a6a. 4.5 [137, 144]. OnbIT UX 3KCAAYAaTANHH BbIIBHJ PAA NMOJOXKH-
TCABLHEIX CTOPOH, CXOMKHX C JOCTOHHCTBAMH CXKHKEHHbIX rason. [1pu
NCOOJb30BAHMM CKATOrO rasza B KAueCTBE MOTOPHOrO TOMNJIHBA MO-
TOpecype ABurartens yBeagunsaerca Ha 35—40%, cpok ciayxOe
cpeyell — Ha 30—40%, pacxon MOTOpPHOro Macia cHuKaercs 0OJa-
Tofaps YBEJHUYEHNIO NMEePHOJMYHOCTH (CPOKa} ero cmede B Z—
3 pasza. Bmecre ¢ TeM nepepoi arroMoOuJell Ha cKarhiii NMPHPOX-
HBIA 43 yXyAUlaeT HEKOTOPBHIE 3SKCIJAYyaTAUHOHHHE NOKa3aTelu:
MOILHOCTh ABHraTesisi cHHKaetrcs na 18—209%, 4yto BeneT Kk CcHH-
JKeHHIO MaKCHMaJbHoii ckopocTH na 5—69%, speMs pasroua Bospa-
ctaer Ha 24—30% u MakKCUMaJAbHBLIE YIVIBl NPEONOJAEBAEMHX MNONbE-
MOB yMeHbllaloTcs, F3-3a Goapuiofi Maccel 6aNJOHOB IJiA XpaHe-
HHs rasa BHICOKOro [JaBJEHUSA TIpY30NOALEMHOCTE AaBTOMOGOHAA
cumkaeres na 9—14%. Jaxssnocts €346 Ha OHOR 3aNpaBKe rasa He
npesuiuiaer 200—280 xkMm. M3-3a Hanu4HA AOMNOJHATENLHOW TOMJIHB-
HOH CHCTEeMbl TPYROEMKOCTh TeXHHYECKOro OOCHAYKHUBaHHA U PEeMOH-
Ta ra30BOro aBTOMoOuJA yBeayunBaercs HA 7—89%.

[TpumeHeHWe ra3oBbix aBTOMOOWIER Ha cxkaTOM rase Haunbo/ee palHOHAJNb-
HO Ha BHYTPHIODOJCKMX [DY30BHIX MepeBO3KaX AN OGCAYKMBAHNMA IpeRnpHs-
THA TOproBJH, CblTa W Ap. Mcmoub3oBaHue MPHPORHOrO raza MepClNeKTHBHO W Ha
TOPOACKOM TIACCAXKUPCKOM AaBTOTDAHCIODPTC BBHAY CHUIKeHuss B 3TOM ciayyae
BpefHHX BBOpOCcOB, 3arpasHaomux atMochepy. Jua 3Tol uesaw B wawed cTpa-
He HauaT BbLINYCK razopuix aBTOOycoB JIA3-695HI' m rasomoR wMonmunduxanun
Jerkosoro aBromoOuns Bosra [A3-24-27,

MaccoBelM aBTOMOOHJEM, paboTAOILMM HA CXKATOM IPHPOIHOM
rase, apjasiercs rpysosoil apromobuar 3MJI-138A. OcHoBHHE 3i€-
MEHTH YHUBEPCAJLHOH CHCTEMBI MHTAHUS 3TOrG aBTOMOOMAA, obec-
Neyypajpomied pabory Ha rase ¥ GEH3HHE, YCTAHABJUBAIOT BO BCeX
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TaGauna 4.5. XapakTepucTHKH OCHOBHBIX MONEJEH Tra30BhIX aBTOMOGuieH,

TlokasaTenb ‘ 3UJI-138A TA3-52-27 rA3-52-28

Tun asTOMOGHAA I'pysosoii GoproBsoi I'py3soroi
$byprou

T py3onoabeMHOCTD, KT 5150 2000 1500
Yucso  razoBelx  0aJJIOHOB, 8 4 7
1T,
EMkocTr 3anmpaBku  rasow, 80 40 70
Ma
Crenenb CxaTHf JIBUCATENSA 6,5 7,0 7,0
MakcuMmadbHag MOILHGCTh 88,5 46 46
ABHratens, KBt
KouTponbHsii pacxop raasa, 29,3 19,6 21,5
M3/100 kwm '
PesepeHoe TOIIHBO A-76
MaxcuMaJibHas CKOPOCTL, 90 85 80
KM/q
3anac xoza, KM 228 200 285

* Jlerkomoe.
** Pacx0n AH3eJILHOIO TOMJAHBA.

JAPYrHX rasoBuiX aBTOMOOuUJsiX, ['a30Basd cuHcTeMd NUTAHHA aBTOMO-
6una 3MJI-138A (puc. 4.6} BKJOuUaeT BoceMb 06aJJIOHOB [ H3
YIJIePOIHCTOR CcTaNH BMeCTHMOCTHIO 50 /1 KaXiablf, pacCcUYHTaHHBIX
Ha pabouee napJsenue 20 Mlla., Bansonn coepnnennl TpyOKaMH BhI-
COKOI'0 JAaBJieHHs U pasjeleHbl HA JBe CEKIHH C OTAeJbHHMH 3a-
NOPHEIMH BeHTWIAMH [2. 3anpaBka 0ajJiOHOB rasoM OCYIIECTBJS-
eTcd ¢ nomompblo BeHTuasl Il Ilepex momawefi B pgBHraresb ras
IPOXoAHuT TenioobMeHHHK I, B KOTOPOM mojOrpeBaeTrcss ropsuuMu
orpaboTaBmIuMy razaMd geHrarteds. JJjasi cHHKeHHs jgaBJjieHHs rasa
HCHOJIb3yeTCsi PELyKTOpP BLICOKOI'O NaBlieHHsi 3 (CHHKaeT gaBJieHue
no 1,2 MIla} v HU3KOro pasiieHHsi . JIna kKOBTpPoass 3a paboroit
CHCTEMbl NHTAHHA CJIY}KEIT JABa MaHOMeTpa 2, HaxopgsmniHecss B Ka-
Oune Bomutessi. PesepBhnasi cucreMa TUTanMsT GeH3WHOM BKJIOYAeT
cranpapThbiii 6ensobak 9, 3JleKTpOMarHMTHeIH KJaanav-Quiastp &,
GensoHacoc 7 H xapOwoparop-cmecureds 6. [lepexon ¢ oxHOTO BHIA
TONJIHBA HAa IprFOﬁ OCYIEeCTBAAECTCA ¢ NOMOILbLIO 3SJeKTPOMAarHuT-
HblX KnanaHoB 4 u 8. O6mas BMeCTHMOCTb 6a/JIOHOB COCTaBJseT
400 a1, 4TO mo3BoJisieT 3ampaBUTh 80 M3 rasza npu Macce ra306a.n-
JIOHHO# YCTaHOBKH OKovsio 800 Kr.

B oreuecTBeHHbIX AM3eJbHHIX aBTOMOOGHJISAX MM OpPraHH3aIHH
paboTe Ha NPHUPONHOM rase HCHOJAb3yercsi cnocob nozaud B [H-
JHHAPH 103bl (15—209% cyMMapHOro pacxoza TONJHBA) 3amnadb-
HOr'o AH3enbHOr0 TOIMJAHBA, 0OecnedydBalOmMEro BocmaMeHeHHE ra-
30Bo3aywHOA cMecH. [Iyck rasonHseqabHOro nBHrartedas H ero pabo-
Ta Ha XOJOCTOM XOAY NPOHCXONHT TOJbKO Ha IH3eJbHOM TOIJHBE.
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pa6oTalomuX Ha CKATOM NPUPOJHOM Tade

IA3-53-27 KamA3-53208 KamA3-55118 | JIA3-695HT ’ IA3-24-27
I'py3oBoft 6oproBoit CaMoceada AsTofyc Taxkcu*
3800 7500 10000 — —
7 10 8 8 3
70 100 80 80 18
6,7 17,0 17,0 8,0 8,2
70 147 147 103 56,6
23,8 27(6,5)** 30(7,0)** 32 7,2
A-76 — — AN-93
85 80 80 85 120,
230 300 250 225 180

Ha ocrajbHBIX peXHMAax TNOBBILIEHHE MOUIHOCTH JIBHraTeNst JOCTH-
raercst 3a cuer yBeJHYeHHsI NOJa4YH ra3zoBoro TOIIJIHBA.

B rasommsensHyl0 cHcTeMy NHTaHusi aBToMoOunaeir KamA3 Bxo-
aar 8—10 raszosux 6aJJIOHOB BLICOKOrO pnaBJeHHS H Dak s JH-
3eJIbHOI'O TOMJAHBA BMecTumocTblO 125 s Ha aBromobuiasax ycera-
HaBJaHuBaercs asurartenb KamA3-7409.10 ¢ TonnuBHOA annaparTypoit
monearn 335 (F3/A), cHabGKeHHOH TpexpexKHMHLIM PeryJsiTopoM
H YCTPOHCTBOM ylpaBJieHus 3alaJbHOH A030H TOOJHBA.

3anpasasAoTcs aBTOMOOHIH NPHPOJHLIM Ta30M Ha aBTOMOGHJIb-
HBIX Ta30HANOJNHUTENbHBIX KOMIpecCOpHHX cTaHnuax (ATHKC)
Wi ¢ NOMONbI0 NepeaBHKHBIX aBrorasosanpasmukos (ITAT3).
Tunopasg ATHKC obecneuuBaer 500 zampaBoK B cyTkH (pHC.4.7)
M BKJIOYAeT MATb OCHOBHBIX (PYHKIHOHAJBHBIX 6JOKOB: cemaparo-
PH I, KoMIpeccopH 2, ocyllka J, aKKyMYJATOPH 4 M pasAaTounble
sosoBkH & [137]. ATHKC — cn0xHOe coOpykeHHe, B cOCTaB KOTO-
poro BXOISIT NPOU3BOACTBEHHO-TEXHOJOIHUECKHIT KOpOyc ¢ rasopaa-
JIaTOYHON H ONepPATOPHOH, 3ampaBOYHAs IJOmAAKa ¢ GOKCcaMH ajs
CTOSTHKH aBTOMOOHMJEH M BHeUIHHe KOMMYHHKAauuu (MOAKJIOUeHHe
K ra3oBOH CeTd, BOJONPOBOJ, JIHHHS 3JeKTpomepenaud u Ap.). [as,
NOCTYNAKMIMA U3 BHELIHed ceTH, nocje cemapamiH CKHUMAaercsl
Komnpeccopamu g0 25 Mlla u nogaercs B ycTaHOBKy ocyuwkH. Cy-
XOi ras HamnpasJsieTcss H4a XpaHeHHe B AKKyMyJasiTOpH, OTKyAa
uepes rasosanpaBovyHbie KOJOHKH IOCTYIaeT Ha 3anpaBKy aBTOMOG K-
Jefi. Huceno sanpaBounnix Kosonok Ha ATHKC — 8, spems zanpas-
KH ¢ y9eToM Bcex Onepanuil cocTaBisfeT AJs rPy30BOro aBToMoGu-
a1 10—12 MHH u JierKOBOro —6—=8 MuH,
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2 Puc. 4.6. Cxema TOIIMBHON CHCTe-
4 MH Tra3c0a/JOHHOro aBTOMOOHJIS
3H1JI-138A:

1~ razoenle Gaanouw; 2 — mMaHOMETp,
3, 5 — penykrTopsr; 4, 8§ — 5JeKTpOMarHHKT-
HbHe KJamaHbl, 6 — KapGlopaTop-cMecH:
Teap: 7 — Gersomacoc; 9 — OGenzofak;
10 — tennoo6mennuk; /i, /2 — pCHTHIH

Tannubo/—‘
12 Bo3bywnasn

I — |
fas 0 1

ABTOMOOUJIM aBTOTPAHCIOPTHRIX TNPEeANpPUATHH, ymaJdeHHBIX OT
ATHKC, sanpaBasioTcss ¢ NOMOUILIO TNepeIBUXKHEIX aBTOrasosa-
npaBm¥KoB ([TAI'3). Ha uux cMoHTHpOBaHa raszobassioHRas ycra-
HOBKa ¢ OJIOKaMH 3apsiiKH 3alpaBliKa rasoM M pa3fadd rasa ase-
ToMOOHAAM. ['azo0anioHHasd ycTaHOBKA BKJKIOYaeT TPU CEKUHH ra-
30BbIX 6annoHOB BMecTHMOCTbI0O 400 5 Kaxablfi ¢ JaBjJeHHeM
32 MIla nna crynmeHvaTofi sanpaBkH aBTOMOOHJel OecKoMmnpeccop-
HBIM cO0co00M. 3ampaBKa OCYIIECTBAAETCA ¢ MOMOUIBIO ABYX pas-
LAaTOYHBIX yCcTPOACTB. TexHHUECKHe XapaKTePHCTHKH OTEYeCTBEHHBIX
[IAT3 nmpHBejeHH HHKe:

heHaup
-

basosulfi  asTo- 3HJI-133'd KamA3-5410 MA3-504B MA3-6422
MoOHIb (OJ1A3-9370) (MA3-93971) (MA3-9379)
Uucao 6anno- 10 14 21 33
HOB, WIT.

O6bem rasa, m?® 1422 2490 2987 4693

CoBpeMeHHBEIi ypOBeHb Pa3BUTHS KPHOIU€HHOR TeXHMKH cO31an
MPeANOCHIIKH JJ5i NPaKTHYECKOro HMCHOJb30BaHHs MNPHPOIHOro ra-
3a B CXKHXKEHHOM BHAE, I[O3BOJAIOIIEM CYLECTBEHHO YJAYYIIHTb
00BbeMHO-MaccOBble MOKa3aTeJH CHCTeMbl XpaHeHHs TonJauBa., Ha-
npumep, B CIIIA ¢upmoit «Kaiser Brencar» B TeueHHe psiza JeT
M3roTaB/IHBaeTCd ra3oBas annapartypa H KPUOreHHoe obopyroBaHHe
IS nepeBojza aBTOMOOWJeH Ha KHAKMH npupoxHsiii ras [145].

_________ L N
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] | t

: _NC[EI;]_N_ I r T | : E‘.
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S = R b 25t S
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f 2 3 4 5

Puc. 4.7. Cxema ra3oHano/JHHTEJNbHOR CTaHIIHH:

! — cemapaTopn; 2 — KOMIOpeccOPE; 3 — OJ0K ocywkH; 4 — GNOK aKKyMyaaTOpon; 5 — pas-
JATOYHBle KOJOHKH
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®upmoil npepsnaraercs 1Be CHCTeMbl NHTaHHs KHIKHM rasoMm: ol-
HOTOMJIMBHAsA, obecneuynBatoniasi npober aBTOMOOWIA B  pajgHyce
290—320 KM OT ra3sOHANOJIHUTENLHOH CTAHIIHH, M JBYXTOIUIHBHAaS,
paforapluas Ha cMellaHHOM OeH3MHOrasoBOM MNHTaHHH H obecne-
yuBawoulas Ge3zanpaBouHHil npoGer aBTOMOOMWAS CBbille 450 KM.

Hcnodab3yeMble H30TEPMHUECKHe 06aloHbl UMEIOT NBOHHYIO 000-
JOYKy: BHEIIHIOK — H3 YIVIEPORHMCTOH CTa/dHd, BHYTPeHHIOIO — U3
MOIHHIHPOBAHHOM JerHPOBaHHOH cTanH, BHyTpeuHssi 060/104Ka nO-
KPbiTa HECKOJbKHMH CJOSIMH TeIL100TparKalolied MeTajJH3HpOBaH-
HOH (OJIbI'M, & caMO MPOCTPaHCTBO MeXJy 00O0JOYKAMH BaKyyMH-
poBano. TaKasi KOHCTPYKIMs 0asjioHa NO3BOJAET XPAHHTh CXKHIKEH-
HBIf ras B TeueHMe 5 CyT mpaKrtuueckd Oe3 moreppb. [ pasnuunbIX
Mojeseft apTroMobuaeit mpejuiaraercd CIefylOUHid THIOpa3MepHHIH
psiJ H30TEPMHYECKHX KPHOreHHbX 0ajjIOHOB:

Hazuayenue arTOoMOGHAA Jlerkopoi I'pysoBoii ABTO0GYC
Mojeas Gaganona T-18 T-19E T-23E T-43E T-66E
O6mas BMeCTHMOCTb 72 94,6 113,6 189,3 260
BanaoHa, 1

3anpaBouHHi 00DBeM, J 67 85 102,2 170,3 238
3anac xola, K 290 320 450 450 500

Ananoruunbie paGoth Benyres ¢upmamu «Landy Hartog» (Hu-
pepaannsl), «Man» (®PT), «Saviem» (®parnusa), «Toyo Menka»
(SInonus) u ap.

B nauieit crpaHe B pe3dyabTaTe BHNOJHEHHHX B 50-X rogax
HCcee0BAHUA MO HCNOJAb30BAHHIO XKHUJIKOro NPHPONHOrO rasa Ha
asroMOOHIbHOM Tpancnopre [146] OblaH co3panbl OauJoHHl AJis
Xpallends KUAKOro rasa Ha DopTy aBromoOuJs, a Takxke cCHeLH-
aJbHas TOILUIMBHay annaparypa. HauOGojee panHoOHaNbHBEIM OLLIO
IPH3HAHO IPHMEHEHHe CXKHKEHHOro NPHPOXZHOro rasa Ha pedpH-
KepaTOPHBIX CpencTBax TpaHcmopTa.

Hapany ¢ paccMoTpeHHHIMH ra3oBhIMH TONJMBAMH olipeflelieHHHR HHTEpEC
TIpeCTABJIAIOT A3PALMOHEHE (KAHAMH3AUUOHHBE) ra3h, SBJAKIMNECT BHCOKOKA-
JOPHHHBIM TONJHBOM. DTO — NPOAYKTH OpoXeHHs CTOYHHX BOJ TOPOLCKOH Ka-
Haa3auHd. McxolHBMe KaHAJAM3aUHOHHHE TraseH CcofepiKar npHMepHo 60—64%
(06.) CHs 30—35% (06.) COp u no 29% (06.) Ha Ilocre ynamenus AuokcHAa
yriepofa rasH ABJAKTCA OAHOPOAHKIM TOIUNIHBOM, CcofepKamMM cBHule 809
MeTana ¢ TelyoToll cropanud Gosee 256 MJxk/m3, BrHXoA KaHaJu3alHOHHHX Ta30B
€O CcTaHIHH nepepaboTkW, NHTaeMOl KaHaMU3am{OHHOH ceThblo, oOCHYyXKuBaloHIEeH
100 Thc, uenoBek, Aoctyraer B cyTkd 2500 M3, uro skeusajseHTHo 2000 ;1 OeH-
3una, B UCCP, CIIIA u apyrux cTpaHax NpoOBejeHb HCOHTAHNS aBTOMOGHJEH,
nepeobopyAOBAHHHEX Aad padOTH Ha KaHaAu3aUMOHHHX rasax, KOTOpHE NIOATBEp-
JHIH 1edecoo0pa3HoCcTh HX HCNOJb30BAHHA B KaveCTBe MOTOPHOTO TOIIHBA.

4.3. CMHPTOBLIE TOTWIHBA

Cpeau pasiUuHbIX CTUPTOB M HX cMecefi HauboJiblllee pacnpocTpa-
HeHHe B KayecTBe MOTOPHOro TOMJIHMBZ MOJYYHJH METAaHOJA H 3Ta-
HOJI. MX OCHOBHBIMH HeJOCTATKAMH SIBJSIIOTCA NOHHMKEHHasl TemJo-
Ta CropaHHs, BBICOKas TeNAOTa HCHApeHHs M HH3KOe JaBJjeHnye
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Haceiulenibix MapoB (cM. Taba. 4.1}, no B nesoM 00 MOTOPHBEIM
CBOHCTBAM ITAHOJ Jiyylle MeTaloJa.

BricoKHe aHTHAETOHAIMOHHBIE KayecTBa ONPEefeNsiOT NpPeHMy-
L[ECTBEHHOe HCNOJb30BaHHE CNUPTOB B [ABUraTelsiX BHYTPEHHEro
CTOpaHHs ¢ NPUHYAMTEIbHHM (MCKPOBHM) 3axkuranueM. Ilpm stowm
OCHOBHbIe MepONpUSTHA IO NMepeBoAY aBroMobujefi na paboTy Ha
YACTHIX CNHPTAX CBOAATCS K YBEJHUEHHIO BMECTHMOCTH TOIJIHBHO-
ro Oaka (B ciydae HeoOXOZHMOCTH cOXpaHeHusi 6e33alpaBOYHOrO
npobera), yBeJHUEHHIO CTENEHH CXKATAA ABHraTteJst A0 &=12—14
C 11e1bI0 NOJIHOTO HCIOJbL30BAHHS JETOHAIIHOHHOH CTOHKOCTH TOII-
JUBa W [epeperyjupoBky KapOmwpartopa Ha 6oJiee BBICOKHE €ro
pacxojabt (B COOTBETCTBHH CO CTEXHOMeTPHYCCKHM KO3 dumueH-
TOM) u OoNpIUYI creneHb oOejaHeHHs cMecH. Hu3koe naBjaeHHe
HacHIIeHHbIX T2DOB M BHICOKasi TEILIOTAa HCHapelidst CIUPTOBR je-
Jd210T TNPaKTHYECKH HEBO3MOJKHBIM 3alycK KapOIOpaTOPHBIX JBH-
raTejell yxe npH TeMmnepatypax uuxe + 10°C. Juag yayuumicun:t
NycKoBbIX Ka4ecTB B ciupTH faobasiasgior 4 6% wHaoneHtana s
6—89, nuMertnyaoBoro athupa, uro obecneyuBaeT HOPMARBLHBIH HYCK
JIBHraTes st NpH TeMIlepaType oOKpyxkawuwero Bo3ayxa ot —20 1o
—25°C. JIns 3To# e 1eJud COHPTOBHE JBUraTen OOOPYAYIOTCH
CNeNHAaJbHHIMH NYCKOBBIMH NoaorpesaTessMu. [Ipu HeycToliunBoil
pa6ore ABMraTeNig Ha TOBHIIEHHLIX HArpy3kax H3-3a ILIOXOTO HC-
mapeHuss COAPTOB TpebByeTcst JOMNOJHHTENbHHEIN MOAOIPEB TOIJIHB-
HOH CMecH ¢ TOMOUIbI, HaNpHMEp, OTPaBOTaBLIMX ['a30B.

C 3HepreTHueckof TOYKH 3peHMst NpPeHMyIllecTBa CHHPTOB 3a-
KJI0ualoTest IAaBHELIM 06pa3zoM B BBICOKOM K. O. . palfouero mnpo-
mecca H BBICOKOR J€TOHANHOHHOH CcTofKocTw, BeauunHa K. . 4.
CORPTOBOrO JBHIaTeJs BBILIC OeH3MHOBOrO BO BceM AUanazomns?
paBounx cmeceil, Oaaronaps ueMy YACJAbLHBIA Pacx0l 3HEPTHH HA
enuHAny MowHOocTH (puc. 4.8) cuuxaercs [147]. WcnoabzoBanme
MeTaHoJa B UeTHPeXUHJHHAPOBOM JBuratene «Volkswagen
1600» coeMecTHO ¢ noBbiLIeHHeM cTenedn cxkatusg no 14,0 mosso-
JUJA0 VBEJIHUYUTb MakKcHMaJbHoe 3HaueHHe 3()EPEKTHBHOIO K. m. I.
Ha 5—7% [147]. D14 ¢akTopH, a TakxKe BLICOKHHA KO3pumHeHT
HamnoJHeHHs MNO3BOJAIOT CYIIeCTBEHHO MOBHICHTh MOIHOCTH CHHP-
ToBoro asuratens. Hanpumep, npu paboTe Ha MeTaHoJe MOBHIIIE-
HHe CTeNeHH CXKAaTHA MOJHOPasMEPHOro  BOCbMHUIHJIHHADPOBOIQ
aBurateas «Mercedes Benzy ¢ 8,9 no 11,0 npupedo K yBeamue-
HHIO ero MaKcHMaJbHO# MomHocte Ha 15% [148]. OnnoBpeMeHHO
HeCKOJIbKO BO3pacTraeTr cpeaHee 3g@{eKTHBHoe LaBJeHHe, NPONOp-
HHOHaJbHOEe KPYTANIEMY MOMEHTY, UTO SBJSETCS CYLIECTBEHHHIM
MpEeHMYIIeCTBOM AJis aBTOMOOHJIBLHOrQ NBHraTeJs.

Hn3kag 3HEProeMKOCTh CIHPTOB BeAeT K YBEJIHUEHHIO Yaelb-
HOro pacxoja ToONJWBa, B YaCTHOCTH AJA MeTaHoJda TPHMEPHO
BaBoe (puc. 4.9). Tak, NIpu HKOPOXKHHIX HCOBITaHUAX JETKOBOTO
aBToMobuis «Chevrolet» ¢ aBuraresem paboyuM o6beMoM 5,7 7
¥ £=7,5 pacxo] MeraHoJsa H3MeHaJjcAd oT 21,8 1 mpH CKOpOCTH
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E; sk Am [{n.c. vy 4, xmin

110 120 o-

115

Puc. 4.8, MsmeHeHue wuH-
NUKaTOPHOTO pacxonra
sHeprun  £;,  yAeNBHHX
BHOpOCOB OKCHJIOB asoTa
NO: u cymmapHhIX yrJe-
sogoposos [CH] npu pa-
Oore apuratens Ha H300K-
Tade ( ), 3TaHoJe
(—-+--) u MeTaHOle

(———)

Puc. 49. MameHenne Ttom-
JIHBH 0l SKOHOMHUHOCTH

| asromofuaa  npu pabo-
47 0§ 11 13 o Te Ha CeH3uHe ( )
u Mmecratote (—— —)

48 kM/u no 31,4 a npu 112 xM/y [149]. DHepreTuyeckas u TOI-
JIHBHasl SKOHOMHUYHQOCTb 3TOr0 aBTOMOOUJST NPH CKOPOCTH ABHIKE-
Huss 80 kM/u cocraBasior: Ha OeHsune 13,66 a/100 KM =
3,61 MJIx/KM, a Ha meraHose 26,74 a1/100 kM u 3,45 MJIx%/KRM.

IIpu uchonb3oBaHMU CHUPTOBHIX TOIJIHB CHHI)KAeTCs CcOnepika-
HHe KOHTPOJHPYEMbIX BpPeIHBIX KOMIOHEHTOB OTPab0OTaBLIMX ras3oB
apToMobunsa. bJaropaps HU3KMM TeMIlepaTypaM TOpPeHUT cOUp-
TOB Ha EIMHMLY PAacXOAyeMoH SHEpPrud M TOMJUBA BhIJRJSIETCS
3HayuTeJbHO MeHblle, yeM y OeH3uHa OKcHAOB a3ota. QpHoBpe-
MEHHO BCJe[CTBHE YJAyullleHHs [OJHOTH CrOPaHHS  CIUPTOBLIX
cmecelt  Bui6pocsl CO u [CHI* rakke yMmenpwaiores. Buibpochl
KaH[epOreHHpiX apOMaTHYECKUX YIVIEBOAOPO/IOB TaKKEe Ha TMOPIAOK
Huxe, yeM npu pabore aBuraresns Ha OeHspHe, CpaBHUTeNbHBIE
NaliHbie MO BpeAHHIM BuOpocaM npu pabore asroMoOuAst «Merce-
des Benz» Ha OeH3HHe U MeTaHoJe (YHCJAMUTENbL — MO eBPONEHCKO-
Iflys L?lsﬂ,osomy I(HKJAY, 3HameHareqab— no wukiay CVS-2; r/puki)
150 :

co [CH] 0,
Benaun 140/22,1 6,0/4,5 B,0/5.7
Meranoa 32/9,5 5,6/2,5 0,7/1,9

.
* YcanoBHoe o6osHauenMe BHODOCOB YTJI€BO10DOOB.
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TokcuyeckHe ¥ 3KOHOMHYECKHe TMOKasaredd MeTaHOJbHOro
ABATATeNA 3HauHTeJbHO yiayullaworcs npu ropsiveM mycke. [lpu
HchbiTadusix aBToMoGuis «Volkswagen Passat» nmo espomneiickomy
e3J0BOMYy UMKJ/JIY OpraHu3auMs ropsiyero Nycka CHH3WJa MO CPaB-
HEHHIO ¢ XoJOoAHHM BalOpocoM Bubpoca CO co 102 go 36, a
[CH] — ¢ 12 no 5,7 r/fuuka [151]. T1pu 3TOM moJOrpeB METaHOJIb-
HO-BO3AYLIHOM CMecH BO BNycKHoM Iatpybke no 60°C yMeHbUIN.I
CoepXKaH#e anapJerujioB B oTpaboTaBUIHX rasax B o6JjacTd cTe-
XHOMeTPHUeCKHX CMeced MOYTH Ha MNOPALOK, a B Oorarod u Gej-
HOH — MpuMepHo BIBOE; TONJHBHAS e 3KOHOMHYBOCTL YJyulllu-
Jacb mouty Ha 25%.

Hapsny c nonoerHTeJIbﬂoﬁ HKOJIOTHUECKOH 3 (heKTHBHOCTLIO
HCHOONb30BaH’sl CHUPTOBBIX TOMJUB CJAELYET OTMETHThL 4 TaK4C HE-
raTdBHble sIBJICHUs!, KaK NOBBbILIEHHble BBIOPOCHI aNbAErdg0OB U UC-
mapeHus YriaeBoJopoaHblX coefnHenuil. ComepiaHue aJjibACru/os
pacter ¢ yBeJ4YeHHECM KOHIEHTPam4d CIHHPTOB B TOMJAUBHOIM CMe-
cu, na MeraHoja xapakTepHbl BLIOpocH dopManbAerdia, B TO
BpeMsl Kak [Op4 Cropanuu 3taHosia obpasyercsd NpedMyliecTBEHHO
aneranbgeru. MuHuUMasbible BbLIOpPOCH aJbAET4I0B COOTBETCTBY-
IOT CTeXXOMETPHUECKOMY COCTaBy TOMJWBHOR CMeCH 4 BoO3pacTa-
10T NpH ee obenlieHuy uau oboramenud. B cpennem Bnibpocwl a.b-
ACruA0B mpu pabore na cnHprax NOpuUMepHO B 2—4 pasa BHille,
yeM npu pabore ABHraress Ha OensuHe, Mx cHukenus no6uBalor-
cA Opd nobGaBKe K CIHpPTaM BOABI (Mo 5Y%) u mpHcajaok K TOIJA-
By no 0,89 aHHI4Ha, MOJOrpeBe BO3JyXa Ha BXOJe B JBHIaTE/b.

JKclayaTaudoHHbBIe ¢BOHCTBA METAHOJLHOIO TOIVIMBA, H B Iep-
BYIO Ouepedb SHepretHyeckde IMoKasaTeNH M MNYCKOoBble KayecTBa,
YAYULIAOTCH NPH ACMNOJHUTEABHOM BBOJE BhICUIMX COHPTOB U 3du-
poB [152, 1563]. Takue TomAHBA MOAYUUJAH Ha3BaHHE CMECEBHX
COMPTOBHIX TOMAMB. lcnblTanHs OAHOH U3 KOMIO3unui CMeceBOro
tonauBa, npoBefedHbie 8 HMUWATe, noxkasanu yBedducHuc Moii-
HOCTH ABMrartessi Ha 4—79% A yJyullleHde TONJUBHOH 3IKOHOMHU-
HocTw (B CpaBHEHHH ¢ 4dACTHIM MeranonoMm) — ua 10—156%, opu
3TOM CcOACpIKaHue B OoTpaboTaBmuX rasax OKCH/IA0B 430Ta CHUKA-
ercsi Ha 256—30% B cpasHeHuH ¢ pabGoTo#t Ha Gen3une (puc. 4.10).

HMcnons3oranie COUPTOB B Au3eJAX 3aTPYAHAETCS 43-33a HU3-
KHX [EeTauoBbIX 4HCeJ, BBICOKOH TeMOepaTyphbl caMOBOCHJdaMeHe-
HESI H NJAOXHX CMAa3blBaIOIIHX CBOHCTB, BEAYUIMX K MOBBILIEHHOMY
H3HOCY TOWJHBHON annapatypel. Pabora nH3esed Ha CHOHPTOBLIX
TONJIABAX BO3MOXKHA [IpH HCNOAb30BAHUW CMECH CHOUPTOB U IH-
3eJbHOTO TOM/MBA2 C MOBBIUIEHHBM 1€TAHOBBIM 4YHC/OM, BBeJEHHH
B TOIJIUBO AKTHUBHUPVIOLIMX MPHCAAOK, MOja4Ye CHUPTOB B HCIapeH-
HOM BHJe, BIPBICKE 3amaJibHOTO AH3eJBLHOTO TOM/AuBa, nepeobopy-
NOBaHAM AHM3€J7 B JBHTaTeNb C HCKPOBHIM BocnJjaMeHeHueM, U3
nepeydcIeHHHX BaDUAHTOB HaHOoJee NpHeMJeMOl AJs 3KCILIya-
TalHH sBJseTcsd Ao0aBka K CNHUPTaM PAasJHuUHBIX NpuUcaiok. B kKa-
YecTBe MNPHCALOK, YJAYUUIAOMUX BOCMJIaMEUseMOCTb CNHPTOB, He-
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Puc. 4.10. BHeminse CKOpPOCTHHE XapaKTepHCTHKH (@) H cojepikaHue B oTpabo-
TaBIIMX rasax okcugoB yriepoga CO u asora NQ, (6) npu paboTe ageurare.d
3M3-24 Ha GeHsuHe (I), metanose (2) u cmeceBom TollMuBe (J)

NOJB3YIOT U30NPONHIHHTPAT, NeHTHJAHHTpat U Ap. Haubojee ad-
(ekTHBEH UHKJOreKCaHOJHHTPAT, NPpH A0OaBKE KOTOPOro 1eTaHo-
BOe YHCJIO CHHPTOB MU3MEHAeTCsi CAeAYIOIUM 06pas3om:

Coaepxalne IpHCAKY, 5 10 15 20
% (06.)
LeTanoBoe 4ucao;
3Tanoaa 16,5 30 45,6 60
MeTaHoJd 7,5 20 37 53

Jins ynydilleHusi CMa3biBAaIOMIMX CBOHCTB B CAXPTOBLIE TONJIXBA
o6rlyHo BBOAAT Ao 1Y% Kactopoporo macuaa. MccienoBande 3Tano-
Ja ¢ npucajikod 12% rexkcuaHHMTpara, TMpoOBeAeHHbIE Ha JH3eJe
«Skania O5-11» (Vy=11 a, N.=176 kBr), nokasanu, uro npu
nepepery/JHPOBKe TOMIABHOrO Hacoca Ha MOBbIIIEHHBIE Pacxo/ibl B
COOTBETCTBUH ¢ TemJOTOH CcropaHus 3TaHoJa XapPaKTePHCTHKH
Apurateas Oanskn K napaMerpaM paboThl Ha OOBIYHOM JAH3€Nb-
Hom TonsiuBe [154]. CoctaB orpaboTaBlUiuX ra3oB HECKOJIBKO Yiyy-
waeTcs OJarofapsi CHUXKEHUIO COAePKaHusi OKCHAOB a30Ta ¥ MOJ-
HOMY YCTPaHEH#I0 ABIMJEHHA, XOTA Ha XOJOCTOM XOAY HabJ/moza-
I0TCSi MOBBILIEHHble BEIOPOCH JHECTOPEBUIEro 3TaHoJda H aneraJbpie-
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rufa. JJo6GaBka npucaiKku YyBeJHMuH/Ja CTOMMOCTh TONJHBa Ha 10—
15%.

PaGounii mpomecc mo cxeMe NpeABapHTENBHOTO HCHApelus
cnupra, He TpeOylomuil BBeJeHHs cHelHaJbHEIX NMpPHCAJOK, paspa-
6oran ¢upmoit «Daimler Benz». B Kauectse GasoBoro aBurares
MCIIOJIb30BaH T'a30BHIl BAPDHAHT JAHU3eJs €O CBeuYOH 3aKUTaHu,
npeAHa3Havennoil Assi paboTLl Ha NPHPOAHOM rase W nponan-6y-
tTanoBoii cmecH. C 1981 r. HeCKOJBKO TOPOACKUX aBTOOYCOB, OC-
HaIlleHHbIX TAKWUM JABHraTeJieM, HAaxOAMTCA B 3KCIJAyaTauuu Ha
MeTaHo.JIe.

[Ipu ucno/b30BaHHH YHCTHIX CIHPTOB KakK B KapOIOPATOPHHX,
TAK M B JAH3€JbHHIX JABHratessiXx OTMedeHbl NOBLINIEHHBIC H3HOCH
AeTajlell HMUJAHHAPONOPIIHEBOH TIpyNNbl. YBeJuueHnuc H3loca IOpH
paboTe ABUraTesas Ha COHpPTaXx BO3MOXKEHO IO Psijy HNPHYHH, OCHOB-
Hele M3 KOTOPHX: monajanve B HUJIHHADH 3HAYUTEJNbHOIO KOJH4Ye-
CTBAa HEHCHAPHBUIETOCS CIOHPTa H CMbIB HM CMAaskKH, VYXYAUICHUC
cMas3Ku u3-3a 00pa3oBanusi Ha TPYIUXCA INOBEPXUQOCTAX CIHDTO-
BOJHO-MacJ/IsiHOH 3MyJibCHH, B3aHMOJEHCTEHE CNHPTOB C HpHcalKa-
MH Macea M cuuxenne ux addexTHBHocTH. KpoMe TOro, CHHpPTH
U MX KOPPO3HONUHO-ATrPecCHBHbIE NPOAYKTH cropaius (dopMmasib-
JETHJ, amcTaabJCrij, MYypaBbuHasg KHCJAOTA) BO3AEHCTBYIOT  HA
TaKHMe MEeTaJlJibl, KaK aJIOMHHHH H COJaBbl cBHHHA ¥ Mead. Kak
NOKa3aJJiu HccJefoBanus, HauOOJbIIMH H3HOC jBHrartends HabJo-
JaeTcsl OpPH HCOOAbL30BaHuM MeTtanoga. Ilpw skcoiyatauum aBa-
raTeJis Ha STalloje NpU HOPMAJbHBIX TeMIepaTypax H3HOC HUIKe,
OLHAKO OH 3HAUMTEJbHO YBeJHYHBAeTCsi HA HH3KOTEMIEpaTypHbIX
pexumax paboTHI.

,U.J]ﬂ obocnmeyeHud Ha,H,C)KHOﬁ SRCnAyaTaluu ,E[BI/II‘aTeJICi:I H CHUXCHUA H3IHOCA
IIpH [)5160’1"8 Ha YHCTHIX CHOHpTaX HeoﬁXOﬂ.HMbl CIIeuMasbHbie MOTOpHBIE Mac.a.
J1a 7ol wean paspaboraHel Maciaa Mapok ELA-5046 u ELA-5048, comepxamue
CBEXIIEOUHOH cyabdoHaT Kaabiuf, AUankunautaodocdaT UuHKA u Moanduka-
Top TpeHuda. O6a Mac/la UCHHITAHH B TakKcoMOTOpHOM mapke (r. Can-Ilayao, Bpa-
3uaHA) co cpokom cmeHBl 20 u 10 THC. KM mpofera And NepBod W BTOPOH Map-
KM MacJja cooTBeTcTBenHo. HMcemoJb3oBaHue YKA3aHHBIX Macen obecrneuyuno fes-
OTKa3HY10 paloTy ABuraTesei Ha 4HCTOM 3TaHoje: mocae mpofera 60 Thic. xM
NOBHUIEHHOrO H3HOCa oTMeueHo He ObL10 [1DH].

OcHnoBHO#l mpobJjeMofl npu 3KcOJyaTamuu ABHratesas Ha Mera-
HOJIe siBJseTCA TOKCHUHOCTL TonJjuBa. Pojb 3Toro ¢akropa usy-
yeHa NQOKa Hejocratouno, B /JM060M cJyuae u3-3a BBICOKOH JeTy-
yecTH MertaHosa Tpelyercs TILATeldbHasi TepMeTH3alHsi TOMJIHBO-
nopamomei cucreMs asroMobuisi. Kpome Toro, HeoO6XOIMMO MCK-
JIOUUTHL NMONajaHue oTpabOTABIUIUX ra30B LBUrartess B KaOUHY Bo-
IUTeNs, B yacTHOcTH 00OpyAOBaThb ABHraTe]ib 3aMKHYTOH cHCTe-
MOH BCHTMJISIIHH KapTcp4.

44. TONJUBA C HEHE®TSIHBIMH JOBABKAMH

I'naBHBIM mpeMMYINecTBOM TOMNJIMB ¢ HeHepTAHLIMH nobaBKaMHu 4B-
JISTETCST  COTMOCTABHMOCTL MX MOTOPHBLIX CBOHCTB €O CBOHCTBAMH
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TPpAAMUHOHNBIX TOMJAUB. JJo6GaBKaMH MOryT OBbITb pasjuyHbIe CO-
CAHHOCHHS, B YACTHOCTH paccMOTpelllbie BLIlIe CHHPTHL.

Bpicokne anTuaeTOHALHOHHBIE CBOACTBA METaHOJa B COYeTaHUH
C BO3MOXKHOCTBIO €ro IPOM3BOACTBA H3 HEHeDTAHOTO CHIPbS MO3-
BOJSIOT PaccMaTpHBAThb 3TOT NPOAYKT B KaYCCTBC NEPCHEKTHBIOLO
BLICOKOOKTZHOBOTO KOMIOlIeHTa aBTOMOOMJLHHX OEH3HHOB, MOJY-
YUBIIMX Ha3Banue OGeH3HHO-MeTaHOJBHBIX cMeced. OnTuMananHas
no6aBka MetaHosta — OT 5 10 20%; mpu Takux KOHIGHTpaUUAX
6eH3MHO-CIUPTOBAsA CMeChb XapaKTepH3yeTcsi YAOBJAECTBOPHTEJbHbI-
MH 3KCIJyaTalHOHHBIMH CBOHCTBAMU M JaeT 3aMETULIA 3KOHOMU-
yecku#t agderr. Job6aBKka MeTaHoJa K OeH3HHY CHHXKAEGT TeILIOTY
CropauHsi TOMJHBA M CTEXHOMETPHUYECKHH KO3QQHIMEHT NPH He3Ha-
JHTeJbHBIX H3MCHCHHAX TECIJIOTHI CTOopaHuAa TONJUBOBO3AYIIIHOH
cMecH. BedseacTBue H3MEHEHMSI CTEXHOMETPHUECKHX XapaKTCPUCTUK
Hcnosib3oBanue 159 - no6aBku MeraHosaa (cMmeck M1B) B cral-
AapTHOH CHCTCMC NMHTAHHSA BefeT K o0eJHeHUI0 TOMJIHBOBO3JYIIHOH
cMecd npumepho Ha 7%. B To xe BpeMsi Ipu BBeACHHH METaHOJA
TIOBBIIIAeTCST OKTAHOBOE YHCJQ TOMMHBA (B cpenneM Ha 3—8 enu-
pun g 15%-# mo6aBKU), 4TO MO3BOJASIET KOMIOCHCHPOBATbL YXYI-
1ieHMe 3HepreTHUecKHX [0Ka3aTe/ed 3a CYET MOBLILICIHS CTENEHH
cxkaTtusa. OAHOBpEMeHHO MeTaloJ VJydllaeT TNPONecC CropaHHs
TonJuBa GJaarofapsi oOpa3soBaHWIO pajiHKaJ0B, AKTHBHU3HPYIOWHUX
LeNHHE peakKuuu oKHMcAeHUs, cclenoBaHus ropedusa Ged3HHO-Me-
TAHOJBHBLIX cMecell B OJHONUJIHHADOBBIX JBHrATeJSX CO CTaHAApT-
HO#l M MNOCJAOHHOH CcHCTCMaMH cMeceoOpasoBauus IOKas3alH, 4ToO
Jo6aBKa MeTaHOJIa COKpallaer MNEpHOJ 3a/1ePKKH BOCHJaMeHeHHU
H MpPOJOJNKUTENbHOCTL CrOpaHHs TomAuBa. [IpH 3TOM TEmJOOTBO.L
H3 30HH peakiUH CHUXKAeTCs, a OpeleJ o0elHEHMSI CMECH pacllu-
psieTcs M CTAHOBHUTCA MaKCHMAaJbHBIM /JIs YHCTOTO MeTaHoJja,

Oco6enHOCTH 3KCIAYATALUMOHHHX CBOHCTB MeTanosa IposIBJIsI-
IOTC H TIpH ero HCNOJb30BaHHH B cMecH ¢ GeH3HHOM. Bospacra-
10T, Hanpumep, 3Qp(PeKTHBHLIH K. I. J. LBUraTe]ds U €rQ MOIIHOCTD,
OLHAKO TOIUIMBHAsi 3KOHOMHYHOCTbL  HPH 3TOM  YXYjllIaercs
(puc. 4.11). Tlo naHHBIM, NOJyUYeHHHIM HA OJHOLMJHHIPOBOH yCTa-
HOBKe, Npu £€=8,6 u n=2000 mun ! jnaa cmecu M20 (209% wmera-
Hona) B obaactu a=1,0—1,3 abdeKTHBIHA K. 0. A NOBBIIIAETCS
npuMmepHo Ha 3%, Mombocte — Ha 3—4%, a pacxoq TomIHBA
yBesauuuBaercs Ha 8—10% [156].

JJsi XOJOLHOro 3amycKa JBHTartesisi MPH BLICOKOM COAEpKaHMH
MeTaHoJla B TONJIMBHOH CMeCcH MJM TOHHXKEHHBIX TeMIepaTypax
HCNOJNb3YIOT 3JIeKTPONMOAOrpeB BO3AYyXa WM TONJMBOBO3YIIHOM
CMeCH, YacTHYHYI0 pelMpKyJAlnHI0O ropsuux OTpaGoTaBIIMX Tasos,
J006aBKH K TONJHUBY JIETYYHMX KOMIOHEITOB H JIpyrHe Mephl,

Jlo6aBKH MeraHoJa K OeH3MHY B LEJOM CHOCOGCTBYIOT yJyu-
IeRHI0 TOKCHYeCKHMX XapaKTepHCTHK aBToMoGuas. Hanpumep, B
MCCJIeIOBAHNSIX, BHITMIOJHEHHLIX HA Ipynne u3 14 aBTroMoGuiell ¢
npoberom ot 5 ao 120 Toic. wM, pobaBka 10% meraHoJa M3MeHsJia
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Puc. 4.11. H3aMeHelHe K. M. A. 7),, YAEJBHOTO pac-

Xona sHepruu E; u TonauBa g, Momuoctn N,

npH paboTte OJHOUHAHHAPOBOro JABHratens “'Ri-

cardo” Ha OGensuue ( ), cMecax MIO
(—=—) n M20 (= —)

BbIOpOC yrieBOLOPOLOB Kak B CTOpPOHY MoBulILenHda Ha 41Y%, Tax
H yMeHblllenust Ha 26%, gto B cpexanem coctaBmio 1Y% yBenuye-
Husa. Beibpocer CO u NO, npH 3TOM yMEHBLUIHJAHCh B CPeIHEM CO-
oTBeTcTBeHHd H3 38 u 8Y mas Bced rpynmst aBromobuaed [157],

[loBbilleHHass McnapAeMOCTb M NPOHMLAeMOCTb CIHPTOB B
WJ1aHry oOycIOBIMBAIOT yBeJnuelive BHOPOCOB MapoB TOIJIHBA B
atMocepy. Hanpumep, no6aska 109% sTanona yBelHuYMBaeT Bbi-
Opocwt mapoB TOIIuBAa Ha 5Y, UpH ABHKEHHH aBTOMOOMJS H HA
42—48% npu ero sanpaske [158]. Mcnapeunit moxHo u3bexars
IpH TIIAaTeAbHOH TrepMeTH3aUHH TONJIMBHOH  CHCTeMbl ¥ 3aMeHe
HEKOTOPBIX NMPOKJIaAOYHHX H TPyOOIPOBOAHBIX MaTepHaJtoB. J[lad
31Ol menu paspaboranut cunenuaibHele A3C, eMKOCTH KOTOPHIX
cHaOxeHBl YJAaBJIMBATeNIMH IApoB ¢ aAcopleHTaMu, a Ha pasja-
TOYHHIX KOJOHKAX YCTAHOBJIEHH TOJHOCTBIO TepMeTHYlibie MHCTO-
JIeTHI.

OnHo#t na Haubonee cepbe3HEIX Npob/ieM, 3aTPYAHSIIOUUX TPH-
MeHeHHe n0064BOK MeraHosa, ABJsercst nU3kasg crabuabnocts Oerr-
3HHO-METAHOJABHBIX cMeceil U 0co0eHNo YyBCTBUTRIBLIOCTh UX K BO-
Ze. Pasiuune naotHocTn OeH3HHA ¥ MeTaHOJNA M BHICOKas pacTBoO-
PHUMOCTE NOCJefHero B BOAe NPUBOAAT K TOMY, 4TO NMONajaHHe Aa-
Ke HeOOJBIWIMX KOJHYECTB BOAHI B cMechb BelJeT K ee HeMelJeHHO-
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MYy Pacc/OeHHIO H OCAXKIAEHHIO BOLHO-MeTaHoabHoH ¢assl. Ckion-
HOCTh K PAaCcCJQeHHI YCHIHBARTCA C IIOHHXKeHHeM TeMIepaTyphi,
yBeJHyeHUeM KOHUEHTPAUHH BOAB H YyMeHbUIeHHeM COJepxKaAHUSA
apoOMaTHYeCKHX coeduHeHHH B Oensune. Hanpumep, npu comep-
xkauuu ot 0,2 no 1,0% (06.) BoAL B TONJIMBHOH CMeCH TeMmmepa-
Typa pacciauBauus nosuulaercs or —20 no +10°C, 1. e. rakas
cMechb INpAKTHYeCKH HENpHroAsa jans skcmayatauud. Himxke npu-
BeJieHbl MpejelibHbie KOHINEHTPAUUH BOAB CK,, B pa3/iHYHBIX ber-
3HIIO-MEeTAaHOJILIBIX CMecsX:

CoaepxaHue meTanoaa, % (06.) B 10 15 20 25
Clgp, 9’0 (06.):
npu 0°C 0,064 0,75 0,11 0,13 0,16
npu 10°C 0,063 0,12 0,18 0,23 0,29
npu 18°C 0,072 0,16 0,24 0,32 0,41

Jliasi crabunuzaund OeH3HHO-MeTaHOJbHBIX cMeced HCIONb3YIOT
IpHcajAK{d — NpONAHOJ, H300ponaHoa, H3o0ytaHol H  Apyrde
cnuptel. TipH conepxanuu BOAH 600 MAN™' NoMyTHeHHe OOLIYHOR
cmeci M5 wHauugaercss yxe npu —9°C, mpn —17°C — cMech
paccianBaercs, a npy —20°C nracrynaer npakTtHuyeckH MOJHast Je-
crabunusanus, Jobaeka 1% wu3omponaHosna cHHXKART TeMIepary-
py paccaoenns noytd Ha 10°C, a nobaBka 25% — coxpansier cra-
OMNBHOCTE cMecel MI5 JHaxe ¢ HU3KHM cOjepxKaHHeM apoMartH-
YecKHX coeluHeHHil B OeHsuHe npaktuyecKd no —40°C B wupokoM
AxanasoHe COAepXaHUA BOJIHL.

B ¢BA3H ¢ BHICOKOH CTOMMOCTBIO U OrPpaHHYeHHOCTBIO TPOH3-
BOACTBA CTA0HJIM3aTOPOB OEH3HHO-MeTaHOJBHBHIX CMeceH npenno-
XKEHO HCMOMB30BATh CMECh CIOHMPTOB, riaBHbIM 06pa3oM H306yTaHo-
na, nponaHona H 3araHona. Takas crabuausHpylomlas npHcajika
MaxeT OBITb MOJyYeHa B €JHHOM TEXHOJOTHYECKOM IHKJAe COB-
MecTIOrQ NPOH3BONCTBA METaHOJMa W BbiclWHX cnuproB [159]. Ha
puc. 4.12 nokaszaHW 3aBHCHMOCTH MHUHHMAaJbHOH TeMIepaTyphl
paccnoeHHsi OeH3MHO-METaHOJbHLIX CMecell OT KOHIEHTPAaIWH B HHX
MeTarosa Ans cTabH/IM3aTOPOB — CMeCH CHHPTOB C PasJIHYHBIM
cootHowlennem KomnoHeHToB C4: Ci: C,. Kak BuAHO, Haubomee
3¢ (eKTHBHE NpPONaHOJ H H3OUNPONAHOJ.

Jlo6aBka paxe neboJbHIAX KOJHUYECTB  MeTalONa H3MeHser -
GbpakuUMOHHHIA cocTaB TOMJHBA. B pesysibTaTe ycuiHBaeTcs CKJOH-
HOcTh K 00Pa3oBaHHIO MapoBHX NPOGOK B TONIMBOMOAAMOIIHX Ma-
THCTPAJsAX, XOT NPH YHCTOM METaHOJe 3TO NPaKTHYECKH HCKJIIO-
yaercsl H3-3a ero BHICOKOH Tellorthl Napoobpaszosanus. Coraacho
pacyeram, maa 10%-i# cmecu mertanona ¢ 6GenauHoM O6pa3oBaHHe
napoBbIX OPOGOK BO3MOXKHO NpH  TEMIEpaTtypax OKPY:KAIOLIero
Boagyxa Ha 8—11°C Huxe, ueM ana Gaszosoro tonauBa. Koppek-
THPOBKa (HpaKIHOHHOIO cocTaBa Ga30BOTO TOIMJIHBZ BO3MOXKHA IIy-
TEM CHHXENHs COAepXKAHHA JEerKHX KOMIONEHTOB € YUeTOM MO-
clenyiouien job6aBKH METaHOJA.
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Puc. 4.12. H3meHeHue TeMmmepaTypel paccioeHus OeH3uHO-MEeTaHOJbHOH cMecH f
OT COfiepXaHHS MeTaHOJA CCquH npr KoHueHtpanuu 99 crabunusartopa:

J—4 — copepxanee Bognl 0,001, 0,30, 0,50 B 1,00% cooTeercrBerno; C,: C;: C, — orHoweyne
coupToB B crafusuaaTope

B nawrefi ctpaHe paspaboTaHbi [Be MapKH OCH3HHO-METaHOJb-
HOH cMecH: JeTHsAss — b0y MeraHosa H 3uMusast — 15% MeranoJa
+7Y% crabuausdatopa. JIeTHOIO cMechb MOXKHO HCHOJNbB30BATh Ha-
paBne ¢ OensuHoM A-76 Ge3 KOHCTPYKTHBHEIX H3MEHEHU{ TONJAWB-
HO# cucTeMBl ABuratedieii. Bejaeacreue NOHHXKEHHOH TENJOTHL Cro-
paHMd CHHPTOB H UX INOBHIUCHHOf alPECCHBHOCTH K MeTaJdaaM H
PC3UBOBBIM TeXHHYECKUM H3ACAMSAM [IJs HCIOJAb30BaHHS  3UMHEH
cMecH HneobxojMMa yCTanoBKa clenHa/JbHOH TONAHBHOH anmapa-
TYPHL

KoppoauonHnasds aKTHBHOCTh  OeH3HMNO-METAHOJBHBIX  cMeceid
3HaUUTENLHO HHXKE, yeM y YHCTOIO MeTaHoJia, OAHAaKO B pAAe CJiy-
YaeB CYIIeCTBEHHA M CHJIBHO 3aBHCUT OT HpucyTcTBHS BoAH. Ha-
npumep, B cMecix ¢ cogepxauuem 10—15% wmeranona cradab, Jga-
'TYHp U MEAb He KOPPOAMPYIOT, aJIOMUHUH XKe KOPPOAHpYeT MCI-
JICHHO C H3MeHeHueM iBeTa.

l'IpH JIOﬁaBKaX K CcMeCH He3HAYHTeJIbHWX KOJHYECTB BOJAW CTaab HadYuHAaer
KODpOJAHpPOBATh, & KOPPO3HS aJIOMHHHA pe3Ke ycuausaercda, CBHHLOBO-0JOBSHHAA
nonypa OGaKOB IOABepraeTcd HHTCHCHBHOH KODPO3HH IIPAKTHYECKH BO BCeX Me-
TAHOJBHHX CMeCAX ¢ ofpasopaHueM Coe/IMHEHUH CBHHIA B BuJe GeawX amopd-
HHX 0CaiKoOB, 3aCOpAKHIHX TOIIHBHEE MAarucTpaJH H (I)HJIprH. HHHK TaK¥xe
IOABepKeH HHTEHCHBHOH KOPpPO3UHM B MeTaHOJbHHX CMECAX, B CBSISH C UeM KOH-
"TaKT TOnJHBa ¢ OUHHKOBaHHBIMU AeTadgAMu He peKOMeHAYeTCA. HOJIHMeprIe
MaTepHaJH, B JACTHOCTH MNOJHMETHJIMETAKpUIaT, IIDH -AJHTCJBHOM HAXOMICHHH
B METAHOJBHHX CMeCAX pal3JdaraloTcH, BoJabuMHCTBO NpoOKJagOoYHHX MaTepHaloB
TOIJIMBHHX CcHCTeM, HallpuMmep HeHJOH, uMelT TeHAeHMIO K pa3fyxaHuto. [lpu
pafore Ha METAHOJNBHHX CMeCX B pAAe CQIY4YacB OTMEUAJC BHXOA M3 CTpod
JAnadparMu TOMAWBHOrO Hacoca.

3a pybexoM B KapOiopaTOpHHX  ABHraTelsix IIpaKTHHeCKoe
npuMeHeHHe MNOJAY4HJad cMecH 10—20% 9srtanosa ¢ nedTAHEMU
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fGen3MHAMH, IOJYYHBIIHE Ha3BaHHe «rasoxos». CorjacHo CTas-
xapry ASTM, paspaboranioMy HauUOHaJdbHOH KOMHcCCHeH 1o
cnupropeiM ToniueaM CIIA, rasoxoa ¢ 10% stanona xapakrepu-
syeTcs CASAYOIMMME NoKa3aTeIsAMHU: NAOTHocTe 730—760 xr/m3,
TeMOepaTypHele npeneianl BBIKMNaHusa 25—210°C, temaora cropa-
nus 41,9 MJx/Kr, rensora ucnapenus 465 k/Ix/Kr, paBjeHue Ha-
coimieHHbix napos (38°C) 55—110 «klIla, Biaskocte (—40°C)
0,6 MM2/c, crexHoMeTpuueckuil Ko3ppuuuent 14. Takum o6pasoM,
o GOJbIIHHCTBY IOKa3aTesdeldl TIa30Xod  COOTBETCTBYET aBTOMO-
OUIBbHLIM OeH3UHaM.

[Ipu ucnonn3oBaHuMH OOBOAHEHIOIO 3TaHOJa B YCJOBHSX MOHH-
KEeHHBIX TEMIepaTyp OKpyxKalolied cpenbt AJs NpPefOTBpalLleHHs
pacc/JoeHHsi B cMech HeoOXOAMMO BBEeCTH CTabHJAH3aTOpPHl, B Kaue-
CTBe KOTOPBIX HCTOJBL3YIOT NPONAHOJ, 8TOP-IPONaHoj, H3obyTanoJa
u ap. Tak, nobaska 2,5—3,0% wusobyranona obecneyuBaeT yCTOH-
YHBOCTb CMEcCH 3TaHoJa, cogepxamero 5% Boas, ¢ GeH3UHOM OpH
TeMmiepatype no —20°C.

®dupmoit «Bel]» (CHIA) O H3Y4YCHH 3KCIyaTamHOHHEHE
cBoiicTBa rasoxona [149]. B npouecce psgoBoil sKcmayaTanuu
JIerKOBBIX H T'PY30BbiXx aBTOMOGHJIefl pasjHYHBHIX MOJeJefi H rogoB
BbIMyCKa YCTAHOBJI€Ha MPHEMJEMOCTh 3aMeHB HEeITHJIMPOBaHHOro
6eH3HHa ra30Xx0JOM NpH YcIOBHM ofeclcuellus cOAep:KaHUs BOABT
B TOMJIHBHOA allmapaType He BHILIE NONMYyCTHMBIX HOPM A5 3KCIY-
aTauHOHHOro JAuanasoHa TeMnepatyp. [IpU AJHUTEJNLHOH 3KCIOJIYa-
TagUu aBTOMOOUJeH Ha ra3oxoje B HEKOTOPBIX ciyyasix HalJoxa-
JOChb pa3pyllleHHe Pe3HHOBOTO YIJIOTHEHHs IJIyHXKepa Hacoca-yc-
KOPUTEJNST M Pe3HHOBHIX ULIaHrOB, UTO NOTpeboBaJjJ0 3aMeHBl COOT-
BeTCTBYIOLIMX MaTepuadoB. B TONJMHMBHBIX Hacocax ¢ 3JEKTPONpU-
BOLaMH, OXJaXJAaeMblX TOIJIMBOM, NMPOUCXOJUJI0 BHIMBIBAHHE 3JEK-
TPOH3OAAUHM U 3a6UBaHUE €e YacTHUAMU XUKJepOB Kapbiopartopa.
[TonsaBkH, U3roTOBJAEHHBIE M3 (PEHOJBLHON CMOJBI, H3-33 HHTEHCHB-
HOIC MOIVIOHMIEHUS I'a30XoJa YTAMXKeNAJAUCh, UTO BeJO K NepenoJHe-
HUIO MONJaBKOBOH KaMepunt Kap6opartopa. IIpu HenweTaHUSX 1O ro-
POACKOMY UMKJy [Js TPY30BbIX aBTOMOOMJIeli pacxojz Ta30xoJa
Obl OJM3KHM K pacxoAy OeH3uHa M HEeCKOJBKO YBEJHUYWJICH OpW
YMEeHbUIeHHH Macchl aBTOMOOMJS, OAHako He OoJee uyem Ha 5%
st OTAeNIbHBIX JIerKOBBIX aBTOMoOOuJe#. Tlpu sTOM  BHOpOCH
Bpe,[LHbIX KOMNONUEHTOB CHHXAaJHChL B CpPeaneM IO OKCHIY YrJacpo-
na Ha 26,3%, cymMmMmapuweiM yriaeeoxopoiaM — 4,5% u® okcupam
azora — 5,7%. Ilokasatenun paboTaBIIMX MaceJ Ha ras3oxode W
OeH3uHe MOYTH OJHHAKOBH, 3a HCKJIYEHHEM HEKOTOPOr'o yBeJIH-
UeHUS CONepXKaHUS MeJH:

Merana Mepp Keneso Xpom Anomandil
ConepxaHie B Macae Ipu
paboTe, MAH™!:
Ha Gen3ulie 7,5 180,5 4,95 14,8
Ha rasoxoJge 11,37 174,3 5,6 13,86
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B otranuyune or OeH3HMHOB, cMelUHBalouiHxcst ¢ 6e3BOJHBIMHU
CIIHPTAMH MPAKTHYeCKH B JI000M COOTHOUIEHHH, AJf NOJAYUYeHHS
YCTOHYHBBIX CMeCeHd CNHPTOB C /M3eJbHbIMH TOMJAHBAMH He0OXO/H-
MO BBefeHHe CTaGMJH3aTOPOB, B KAYECTBE KOTOPbIX HCHNOJb3YIOT
pa3JjHyHBle NOBEDPXHOCTHO-dKTHBHBIE BemlecTBa. lak, (Qupmoi
«Volkswagen» aas au3eJdbHBIX JABHraTtesneidi NpPeasoKEHa CMech,
copepxamag 70% auseasHoro ronJsusa, 25Y% 3rtanona w 5% cra-
6uauszaropa Mapku MA, obecneunpaloulero ycToHUHBOCTH cMecd
npu Temmepatypax a0 —15°C. Jlas koMIOeHcauMH yXYAIIeHHS BOC-
NJaMEeHAeMOCTH TomyiMBa (HM3-3a jJo0OaBKH 3TaHOJd) B CMECH BBO-
a9t 0,5-—-10% npoxykrta «Kepo6Gpusosa» npu reMmeparype HHXKC
10°C. HcnbiTanug Takoro TOMJHBA HA YeThIPEXUMAHHADPOBOM JH-
zeqe ¢ pabouywum oObeMoMm 1,5 s nokasajiH, 4TO N0 CPaBHEHHIO C
JIH3eJbHBIM TOMJHBOM MOMIHOCTL ABHMraressi NoBbiaercs Ha 29,
pacxop tonauBa —Ha 89%. B To Xe BpemMs yAGJABHBIH  pacxof
IHEPrud upu pabore aBTOMOOHJIA Ha CHHPTOBOH CMeCH HHXKe BO
BCEM NMAaTla30He CKOPOCTEH JABHIKEHHS.

Jasa crabuauzauuu cMeced oOBOIHEHHOrQ MeTaHoJa Cc AH3eqb-
HBIM TONJHBOM MOXKHO HCMNOJb30BATbH HX B BHAe 3MyabcHil. Cra-’
OHJBHOCTH 3MYJbCHH MOXeT obecneudHsarbes, HalpHMeEp, BBele-
HueMm 0,26% HaTpueBO¥ coaH AHOYTHAOBOro 3agupa CyabdosHTap-
Hoil kucaorel [160]. Moryt TakKe HKCHOJb30BaThesl A00aBKH 6y-
TaHOJIa B COOTHOLIEHHH K MeTaHoay He MeHee 2: 1, uro, ojaHako,
3HAUUTE]AHHO YA0POXKAeT TOILJIHBO.

Haubogbillee pacnpocTpaHeHHe NOJNYYMJIH TONJHBHbBIE CMECH ra-
30x0J4. B Hacrodllee BpeMs 3TO TOIMIHBO WHPOKO NPHMEHAIOT B
Bpaswuaun, rae ¢ 1975 r. ocyuiectBasiercs npaBHTeIbCTBEHHAS NPO-
TpaMMa HCNOJb30BaHHA BO300OHOBASEMBIX HCTOUHHKOB paCTHTEJIbHO-
ro cblpbs OJfA NPOW3BOACTBA 3TaHO/]a H ero ynorpebJeHuss B Ka-
yecTBe aBTOMOOMJBHOTO TOMAHBa. HHeao asroMmoOutel, paboraio-
IIHX B 5TOH CTPaHe Ha 3TaHoJie H Ta3oXoJe, cocrtaBdasgao B 1980r.
2411 u 775 toic. wT. coorBercTBeHHO. K 2000 r. W3 nporHo3upye-
MOro Hapka JerkoBHlx aBToMoOuieii bpasuaun B 19—24 MaH. en.
Ha CIHPTOBBIX TONJIMBax MAOJKHO 3KCOJyaTHpoBaTbcad oT 11 g0
14 man. [161]. B CHIA na 1000 xojonkax B 20 wITatax aBTOMO-
OHAH 3ampaBasioTcs ras’oxoJoM, coaepmxamum 10—20% sranoxa.
JloJg 3TaHOJICOAEDPKAUIMX TONJAHB OT Oo0uwiero morpedJeHHs aBTo-
MOOUMIBHBIX TOIHB K 1990 r. cocraBut B bpasnavu 40—50% n
CIIA — 10% [155, 162].

B crpanax Esponbl ¢ orpaHHYeHHbIMH BO3MOMKHOCTAMH IIPOH3-
BOJCTBA 3TAHOJA H €r0 BBICOKOH CTOHMOCTBIO OOJLIIHH MHTepec
TIPOABJSETCH K HCHOJAb30BaHHI0 A06aBok MeTaHoga. HauboJjbiuee
HCNOJIh30Bd4HHE MeT4aHOJIa B KaueCcTBE€ MOTOPHOTO TOMJAHBA  Hero
KomnonentoB noJgyuujo 8 ®PI. B pamkax tpexjerneil ¢enepads-
HOW OpPOrpaMMbl HCCAEAOBAHHH aJbTEPHATHUBHBIX HCTOYHHKOB 3Hep-
run B mepuoa 1979--1982 rr. 8 ®PI skcnayaTHpoBafHCch  CBHILIC
1000 arromMoOHIell HA aAbTEPHATHBHHX TONJHWBAX, NPEeUMYUIECTBCH-

160



HO MeTaHoJie M OeH3HHO-MeTaHoJbHBIX cMecax [157]. Hdas paborn
Ha cmecH MIS 6nio nepeobopymosBaHo 850 asroMobuaed, Ha CMe-
cu M100—120 aeroMobugeii u 100 aBToMOOuJeH Ha AH3EJALHOM
tonJnBe ¢ Aobapkoil MeraHoja. CMech M100 Ha 95% COCTOHT H3
MeTaHo0/a, B ocraJbHble 5Y Bxoadar jerkue OeH3IHHOBble (paxLHH
(yaule H30omeHTaH), HeoOXoAUMBble AJs oOJieryeHHda NyCcKa JABHra-
teqad. s 3MMHel 3KchUlyaTanHH cOJeplKaHHe O€H3HHOBBIX (pak-
uHi yBesqnyHBaercs A0 8—9%, npH 3TOM coJepxKaHHE BOABI B CMe-
cu gomyckaercs He 6onee 19%.

B cmecu MI15 u3 85% OCeH3nHOBRIX (pakuufi conepkurci He
MeHee 45Y% apoMaTHYecKHX YILJA€BOAOPOJOB; COAepKaHHE TeTpa-
STHJCBHHIA B CMecH He npesbimraer 0,15 r/kr, a BOAM — B npele-
adax 0,10% (mpaxtuuecku 0,06—0,06%). Cmeco MI5 cogepixur
TaKXKe aHTHKOPPO3HOHHBIe NPHCANKH,

Jag oGecneyeHHs 3KCOayaTallHH aBTOMOOHJEA HAa METAHOLHHX TONJHBaX
B ropogax ®PT ¢ynkunonupyer 30 A3C ua rtonunuee MI5 w 16 A3C —=Ha
MI100. TpaHCUODPTHDPYT Me€TaHOJbHBlE TOUJHBA Ha OOBYHHX OeHaozanpaBuUlHKaXx,
Y KOTOpLIX MaTrepHaabl COOTBETCTBYIOHMIHX Y3JIOB H arperaToB 3aMeHeHBl Ha CTOM-
KHe K BO3xeHCTBMIO MeTaHoja. A mpepoTspaiieHHs NepenuBa TOIJIMBA B KOp-
flycax 3anpaBOyHBIX OHCTQJAECTOB TOIVIMBOPA3AdTOYHHX KOJOHOK HMEHTCA MEM-
O6paHHBle OTCeYHBle ycTpoHcrBa. B uemoMm mpaBu/ia akcoiyaTalMd Ha TONJHBaX
MI15 u M100 He oTaHYaOTCA OT THPABHJ IKCIJIYATAUHM HA 3THAHPOBaHHHIX Oe€H-
s3uHax. Ilpu skcnayarauus aBtomobwiaeldl oTpHnarelNbHOro BO3AeHCTBHS Ha 3[0-

POBbE BOHHMTEJENl He OTMeyaloch, 2 HEKOTODHE JKAJOOM HOCHIH CyObeKTHBHHH
xapaktep [157].

B nocJseiHee BpeMa paclHpPSIIOTCA ONBITH MO HCNOJB30BAHHUIO
METaHoJa M ero A400aBOK B AH3eJBHBIX ABHrareJasx. Tak, ¢ 1981r.
HECKOJIbKO TOPOACKHX aBTO6YycoB ¢upmbl «Daimler Benz», ocua-
UICHHBIX CHeIHaJbHBIM Ta30oBbIM BapHaHTOM 6a30BOr0 JU3eJdbHOIO
ABHTaTeJs ¢ BOcIJaMeHeHHEeM OT CBEYH 3aXKHraHHS, HaXOAsiTCH B
PSAROBOH 3IKCIOayaTtauHu Ha meraHoge. B r. Keapne (®PI) npose-
JEeHBl JABYXJETHHE HCHBITAHUA B YCJOBHSIX FOPOACKOH 3KCIJyaTa-
nun aprobycos «Magirus», OcHalleHHBIX ABHraredsMH <«Deiz»,
paboralomux Ha MeraHoJse. Komniaekc pabor, sBeimosHeHHBIH (up-
MOH TO CO3JaHHIO JH3€JABHOrO NBHrarte st Ha MeraHoJe, 3aBeplluJi-
¢cd BBelJeHHEM B 3KcmayaTtauuio asrobyca K200. O6wmii mpoGer
aBrobyca cocraBua 73 Thic. kM [157].

B paze crpadH B KauectBe A00aBKH, paculupsioilled pecypchbl
BHICOKOOKTAHOBBIX OEH3HHOB, HCOOJB3YIOT TpeT-0yTHJAMETHJIOBBIH
s¢up. AntHaetoHauHonHas 3¢(eKTHBHOCTb €r0 N0 CPABHEHHIO C
anknabensnHom B 3—4 pasa Bbie, 6Jarofaps 4yemMy ¢ NOMOIILGIO
3(hbHpad MOMKHO [OJYYHTh IIHPOKHH 4CCOPTHMEHT HE3ITHJAHPOBAHHBIX
BHICOKOOKTAHOBLIX OeH3HHOB. 7Tper-ByTHaMerujoBHi 3¢up xapak-
TEPH3YETCR  CJASAYIOIHMH NoKa3aTeJasaMH: IJOTHOCTE  740—
750 kr/m®, Temneparypa Kunenus 48—55°C, papjeHHe HachblIEH-
Heix napos (25°C) 32,2 klla, renaora cropauus 35,2 M x/kr, ok-
Tanosoe unciao 95—110 (MoTopubl# mMeTon) u 115—135 (uccaeno-
BaTeJpCKull MeToA). HauGoabjiylo aHTHIAETOHAUHOHHYIO 3dhbdek-
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Pue. 4.13. M3MeHeHHe oKTaHOBoro uHciaa aBToMOOMAbHBIX OeH3uHOB {0.4.) B 3a-
BHCHMOCTH OT KOHIICHTpaluu TPET-OYTHIMETHIOROTO 3¢Hpa:

I — KaTanHTHUeCKHi DPHOOPMHEHD JKeCTKOrO peXHMa; 2 — KaTaluTHYeCKHH Kpekuur, 3 — kaTa-
NHTHYecKHi] DPHOOpMHAT; 4 —1Npamas  neperobxa: — HCCREADBATENLCKHE  MeTOon:
— — — — — MOTOpHLI MCTOA

Puc. 4.14. CxopocrHbie Xapakrepuctukd aBurateas BA3-2101 npn paGote Ha
toBapHoM OeHsune AI-93 { ) n OeHzuHe ¢ 7Tper-OyTHIAMETHJOBHIM 3¢H-

pom (— —-—)
THBHOCTh 3(HD MHPOSABJARET B COCTaBe OEH3HHOB NPSAMOH meperon-
KH H KaTaJIHTHYEeCKOro pH(pOPMHHTA OOBIYHOrO pexHMa

(puc. 4.13) [163].

OrteuectTBeHHble GeH3uHbBl A-76 U AM-93 ¢ nobaskamMu 8 u 119%
TPeT-0yTHAMETHJOBOTO 3({HPa COOTBETCTBEHHO  YAOBJETBOPSIOT
Tpe6opanusiM [OCT 2084-—77 mo Bcem MOKa3areJaM H MO KOMI-
JIEKCYy MeTOA0B KBaJH(PHKAUMOHHOH OIEeHKH TO0KazaJgl JydlllHe
SKCIJyaTaUHOHHBe cBolicTBa. DeH3nHn c ao0aBkamMu 3(PpHpa Xa-
PAKTePH3YIOTCA XOPOUIHMH HYCKOBBIMH KAaUeCTBAMH H ODH TOHH-
JKeHIblX 000poTax ABHTarens umeior 6oJjee BBICOKHE (DAaKTHYECKHE
OKTAHOBLIE YHCJA 10 CPABHEHHIO ¢ TOBapHBIMH OeH3HMHAMH.

TonsuBHAS 3KOHOMHYHOCTb H MOIHOCTHBIC TIOKA3ATEJH ABHra-
Teds npd pabore na OeHsunax c 3pHPOM HAXOIATCR Ha YypoOBle
TOBAapHOTrO Oen3HHa. TOKCHYHOCTBL OTPalOTaBUIHX ra3oB IIPH 3TOM
[IeCKOJIbKO CHHIKAETCst, B OCHOBHOM 334 CYeT YMEHBUICHHS BuIOpO-
COB okcuaa yraepoaa (puc. 4.14). M3MeHenu# M HapyileHHH B co-
crosiiud W pabGore cHereM JABHTaTtesst MPH HCNOJAL30BAHHH Oe€II3H-
HOB ¢ 3(pupoM He HabJiojaercsa.

4.5. TONJUBA C NOBABKAMH BOJbl

[Teperle monelTkH NMpHMeHeHHst BoABI B palouMx Ipoueccax JBHUTa-
TeJlell BHYTPEHHEro cropaHHs OnlJud NPeANPHHATHl IOUYTH OJHOBpE-
MeHHO ¢ HX Nosas.euneM. Eme na 3ape 3pH aBromMoOHJAH3AUHY
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4asi yayuilenust pabors gBurartens P. Jlenmyapa HCIOJb30Bajgach
mojayd BOAB B roplouyio cmecs. B 1884 r. P. Bankn (Benrpus)
i nozxe, B 1906 r., H. Ocreaapn (Cepmanus) co3padu AgBHraresau
¢ BOpHCKOM BOAbl. B 30-e roanl paj 3apyOeXHHX (PupM navaau
IOBCEMECTHO HCNOJB30BATH BIPBICK BOJH AJ% IOBHUIEHHS MOILI-
wocTH aBuratedaed. Tak, B 1937 r. OB HCIBITaH aBTOMOGHJL
«Opel» ¢ yBenuuenno#l ua 10% MOmHOCTBIO JABHrareds 3a CyeT
[HOBRIUIEHHST CTelleHH cxathHsn ¢ 5,4 po 7,7. Huas obecneyenust H6es-
1eTOHALMOHHON paborel B JBuratenb nogapaiau 20—35%  BogH
{oT pacxojga TOIJAHBA).

B CCCP npumMepHO B 3TO ke BpeMst TakoH IIpHeM HayaJH LIH-
POKO TIPHMEHAThH B TPAKTOPHBIX ABHraressix. Ha mporskenun 30—
40-x TOJ0B B DA3/JHYHBIX palOHAX CTPAHBI MOIUHOCTb H 3KOHOMHUY-
nocip TpakropoB Owlia nosbiuena Ha 10% u OGojee 3a cuew mpH-
MCHCHHSl BIPBLICKA BOAH. [Jsi MOJAauH BOJAB HCUOJB30BAJH pPasHoO-
oOpa3Hple CIOCOOLI — OT NPOCTEHIIHX YCTPOHCTB ¢ PYUHHIM YIpaB-
JEeHHEeM [0 IPOMHIIJIEHHO H3TOTABJAHBAEMKEIX NPHOOPOB, ABTOMATH-
yeckH peryaupyiomux Bmpbick BOZnl. C 1941 r. sToT ™Merony Hc-
NO0JB30BAJH JJs BHYTPEHHEr0 OXJaXJeHHsi MOPUIHEeBHX aABIaIHOH-
HBIX ABuTaresiefl ¢ 1e/blo UX QOpPCHPORAUMs 112 OTACJALHBIX Peu-
MaX, 4TO TO3BOJIMJIO NpH YHOTPeOJCHHH BBICOKOOKTAHOBLIX OeH3H-
HoB B-100/130 yBesnunBaTh MOIIHOCThL JABHraTej e MNOpH B3jeTe
10 30%.

B 1947—1948 rr. coBerckue HccaenoBatean paspaborain |
PeKOMeHAOBAJH TPHMEHATL BOJHO-TONJIHBHHE 3MYJbCHH, 00.a/1a-
IOIHe TIPEMMYIECTBAMH 110 CPaBHEHHIO C NPsIMOH NHojaued BOABI™.
Tem ne Menee aBTOMOOHJHCTHI TPOJOJXKAJIH TPOABJAATL HHTEpeEC
K IpaMOH Mmojgaue BOAbL, KOTOpas IIO3BOJsJa NOAYyYHTh 3Pdext ¢
[IOMOHIBIO CpPaBHHTEJbHO TPOCTBIX ycrpoicrs, Takx, B 1953—
1954 rr. rpynna BoauTeneii na astobycax 3HC-155, moobopyno-
BAHHBIX YCTPOMCTBAMH AJist BIPRICKA BOJH, IIpoe€xaja OKOJO
40 THC. KM, C3KOHOMHB 6—7 s Oensuna Ha kaxawnix 100 kM mpo-
Gera. B Xoze WHPOKHX 3KCIMIYATAUMOHHBIX HCHIHTAHUE aBTOMOOH-
a1 3UC-155 nmpopa6oraju ¢ BOPBICKOM BOAH 0K0J10 60 Thic. KM,
9KOHOMHsI TONJIHBA COCTaBMJA B cpeaHem 4%. B oboux cayuasx
IKOHOMHSl TOIJIHBA JOCTHrajJach 34 CYET YCTAaHOBKH TNPH paboTe
lid HH3KOOKTaHOBOM O€H3WHe HAMBHTOAHEHIIero yrja oneperxe-
it 3axuraua. OgHako B CBA3H ¢ OpPraHH3amuefl MaccoBOTO HPO-
H3BOJACTBA BBICOKOOKTAHOBHIX OeH3HHOB PaloThl MO HCIOJb30BAHHIO
BIIPBICKA BOJBI NPAKTHUECKH OBITH NMPEKPaL(elHl.

B coBpeMeHHRIX YCJIOBHSIX TOBCEMECTHOH INepeOPUEHTALHH Ha
HedrecOGeperalonie TEXHOJOTHH IpHMeHeHHe A06ABOK BOABI pac-

* Egppemos II. K. Pabora xBurateneidl BHYTPEHHErO CropaHus Ha GeH30BOA-
ilslX pactBopax/B ¢6. «3amnta Bo3ayWHoro OaccefiHa OT 3arpssHeHHst TOKCHY-
HbiMi BHOPOCAMH TPaHCIOPTHHIX cpefcTB». I. XapbkoB: H3a-s0 uH-Ta upobaem
MawnHocrpoenus AH YCCP. 1977. ¢. 262—285.
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Puc. 4.15. Buprick Boge B gHddy3op xap6ropatopa

CMaTpPUBaeTcs, raasHbIM 00pa3oM, Kak cnocod CHHXKEHHA JAeTOHa-
LHOHBLIX TpeOOBaHHH ABUTATEN H, TE€M CaMBIM, 3KOHOMHHU BEICO-
KOOKTAHOBHIX KOMIIOHEHTOR OEH3HHOB 3a CUCT CHHIKEHUS HX OKTa-
HoBoro uucia [164].

fpamaa mopaua Boabl, [IpAmMas nogaua BoALl B aBTOMOOHJIb-
Hble ABWTATEJH OOBLIUHO OCYILECTBJAETCH CAIVIOLHMH CIocobaMu:
1) nocrosinHag [oaAYa HEH3MEHHOrO KOJHYECTBA BOALl HE3aBHCH-
MO oT peXuMa paboTrbl ABHratess; 2) peryiavpyeMmas Iojaua BO-
Ibl, KOTOpas olecleuuBaeTr ee OIpeleJeHHYIO HOJI0O B TOIJIHBHOH
cMecH; 3) peryaupyeMasi mojauya BOAH € IepeMeHHBIM pPacx0iIoM
B COOTBETCTBHH C pexXHMoM pa6orbl jpurareqs. Hauboubliuil
NpakTHYeCKHH HHTepec INpelcTaBJafer NOCJASAHHH CIocof, MOCKOJb-
Ky BOJAa MOXKET N0oxaBarbCs B XMHAKOM H NapooOpa3HOM BHIE BO
BIYCKHOU TPyOONpoBOx JAuOO HEMOCPeACTBEHHO B UHJAHHAPHL IBH-
rateas. M sta cxema mnonyumjaa mHpOKoe pacnpocrpaHenve, B xelr
C TMOMOIIbI AOCTATOUHO NPOCTBIX YCTPOHCTB perynHpyercs rnomaua
BOJBI B COOTBETCTBUM C PeXUMOM paboThl ABHratens (puc, 4,15).

[Ipu npsMoli mojaue BOAB B ABUraTeJb IPOHCXOAHT CHHKeHHE
TeMIIePATYPH CrOpaHHf B pe3yjbTaTe pacxoja TellJa Ha TOAOrpes
M HCIapeHve BOJIB, YMEHbIUEHHe CKOPOCTH CrOPaHust TOIJHBHOII
CMeCH, yMeHblIeHHe pabOTBl B Takre CXKATHA, YMeHBbIUEHHE TenJo-
BoIX 10Teph. [IpW ananu3e HMHAMKATOPHBLIX JHarpamM paGouero
npouecca KapOlOpaTOpHBIX ABHratesed ¢ AONOJHUTENBHOH Nogaueil
BOJbl YCTAHOBJEHO, 4TO [IPH COjAepXaHuu Boabl g0 20—409%
yMeHbplzaerc paGora CXKaTHA, OQHAKC CHHXAaeTci MaKCHMAanbHOe
HHAVKATOpHOe JNaBjeHHe, B DPe3yjpTaTe WHIAMKATOPHAst MOLIHOCTh
JBHraTe st IPAKTHYECKH HC H3MeHdAercH.
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AntuicToHaUMOHBEH 3¢ ¢eKT BOAbl H3yUeH HeAOCTATOYHO ¥ On-
penessiercss TpeMst pakTOpaMHu: oxJaxJAeHHem pabGouyed CMeCH, CHH-
KeHHeM TeMIeparypbl CrOpaHMst H BHYTPEHHHM OXJaXKJIeHHEeM Ka-
Mephl cropasusi. B uesom kaxabie 10% (Macc.)) BOOB MOBHILAIOT
OKTaHOBOE YHCJO GeH3HHAa HA 2—3 eduHHILLBL.

Ha npakTtuke autHaeTohHanmuoHHbld 3¢ deKT BOAbI MOXKeT OBITh
peajin3oBan OJHHM W3 Tpex CIoCOOOB: yCTAHROBKOH ONTHMMAaJbHOTO
yrja OIepexeHHst 3aXHraHus npd pabore Ha TOBapHOM OeH3HHe,
nepexofoM Ha 00jiee HH3KOOKTAHOBHIH OCH3WH [pH COXpaHEHUWH
3aBOJICKMX PEryJHpOBOK 4BTOMATa OIePeKeHus 3aMHraHHs H II0-
BLILUGHHEM CTENeHH cxatus apurareds. Hauboabwni uutepec A
SKCIJyaTalliy NpPeACTaBJSIOT TepBbie ABa cnocoba. besgeronauu-
OHHast pabora ABurartesed HA TOBAPHHIX OeH3nHAX ofHecleunBaerTcs
3aBOACKOH peryJHpOBKOH aBroMara Ha OoJiee NO3AHHE yroa Olle-
peXeHHs 3aXHraHusa, AONYyCTHMOe OTKJOHEHHe KOTOPOro OT ONTH-
MaJIBHOTO OrpaHHYMBAGTCSH CHHIKEHHeM MOIHOCTH HJH 3KOHOMHY-
soctn aBuratens Ha HY%. [Tostomy, ¢ yueroM sKCIIyaTanHOHHBIX
pexuMoB paboTHl aBTOMOOWJSA CyMMapHas 3KOHOMHA TOIIMBA IIPH
ONTHMAJAbHOM Yyrie OIepeXeHHd 3aXKHraHus 175 HOBBIX JBHIa-
tejell He npeBbicHT 2—39%. OAHako BO BpeMsl 3KCIJIyaTanuHW Ha-
OJopaercst POCT  AeTOHAUHOHHEIX TpeboBanwili  ABuraTtejiell — B
cpeiHeM Ha 4—6, a B OTAEABHBIX ciAyuasax u Ha 10—I15 epmHHL,
4T0 OOBIYHO KOMIIEHCHPYeTC [AOTIOJIHHTEJbHOH KODPEKTHPOBKOIM
YIJia 3aXHTAHHS W BeJleT K enile GoJibllleMy YXYMIIIeHHI0 3KOHOMH-
YecKuX Nokasatejed. B 3ToM cjyuae MCNOJAL30BaHHWE BIPHICKA BO-
JIbl B COYETAHHH C ONTHMH3AlUHEH yrJa OlNepexeHHs 3aXKHTaHHd
MOZKeT NOBHICHTH 3KOHOMHUYHOCTL aBTOMOOHAR Ha 4—7Y9.

AHTHAeTOHAUMOHHEE 3(dEKT BOAB MOXKHO YCHJAMTH C [OMO-
1(bJ0 BOAOPACTBOPHMBEIX AHTHAETOHATOPOB, HanpuMep ¢EHOJbHBIX
COEIHHEHHH M COeJWHCHHH KaJHAi.

HobaBka Boabl uaMeHsier cocrap OTpaBoOTaBIIMX Trasor Kap6io-
patopHoro asurate/. B HamMeHblIel CTeleHH 3TO CKa3bIBAETCs
Ha KOHUEHTPAUMH OKCHJa yriaepona H 6ojee Cym(ECTBEHHO — OKCH-
A4aX asoTra: IpuH Jio6oM crocobe Momauyd BOAbl cofep:anue NO
CHUXAaeTcst Ha 8—10% wna kaxase 10% gob6asasteMoll  BOJKL
YMeHbUIeHHe KOHUEHTPAUHHM OKCHIOB a30Ta OOGBACHACTCA CHHMIKR-
HUCM TeMNepaTypbl B KaMepe CropaHust H B KaKOH-TO Mepe yMeHb-
LIeHHeM CKODPOCTH CropaHds TOILJIMBHOR cMecu. B To ke ‘Bpems
IobaBka BOAR CHOCOGCTBYeT TOBBLIICHWIO KOHUEHTPALMH CyMMap-
HbIX yr/eBoA0poaoB. CreneHb yBeNHUEHHST BHIOPOCOB YIJIEBO0DPO-
/0B 3aBUCHUT OT KOHCTPYKTHBHBIX OCOOCHHOCTEH JBHTATENS, PeXH-
Ma ero pafoThl, a Takxe cnocofa nojays BOJHL.

Hcnonb3oBanne BOABI B COCTaBe BOAHO-TOILIMBHWX 9MYJbCHI,
BogHo-TomNBHBlE 3MYABCHH HPeACTABJASIOT coGOi CMech H3 JBYX
B3aHMHO HepPacTBOPHMBIX KHAKOCTEH, OZHA W3 KOTOPHX (AmcHepc-
Has (hasa) B BHge MeabYaHIIMX KaneJb DABHOMEpPHO paclpenescHa
B Apyro#i (amcnepcuonnoi cpepe). Imyabchu (puc. 4.16) sapas-
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Puc. 4.16. Crpoenre smynncuit Th-
ma Maclo —Boja (@) M Boja —
- macio (6).

! —wacTHumw sMyaeratopa; 2 — COMbBAT-
HEIf CHoii; 3 — TonJMBO; 4 — BOAA

I0TC KOJJAOHAHRIMH WJIH JH-
CNEPCHBIMY CHCTEMaMH, UTOH
onpegeisier cnenHbHKY  HX
(HH3HKO-XUMHYECKUX CBOHCTB.
KoHneHnTrpapoBaHHnie 3MyJb-
CHH, XaK TpaBHJO, HeycTOoHUHBBIEe cucTembl. CorsacHo coBpeMeH-
HHIM BO33PEHHAM, TepMOJHHaMHYecKas CTAOUJBHOCTh 3MYJLCUH MO-
¥eT ObITb QOCTHTHYTA TOJALKO NPH CHHXKEHHY NOBEPXHOCTHOrO Ha-
TAXKEHHR Ha TrpaHuue pasjena ¢a3 H BHNOJHEHHH psja JPYrux
tpeSopanuii. B artoM cayyae npowcxoQHT, TAK Ha3klBaeMoe, caMo-
NMPOH3BOJbHOE 3MYJBrHPOBAHHE, B PE3YJbTaTe KOTOPOro mojyua-
eTcA 3MYJbCUA ¢ KAWIAMH AucnepcHOH (a3mnl BHOJHE ONpepeleH-
HOIO pa3Mepa, 3aBHCALLEr0 JIHIIb OT BHYTPEHHHX MNapaMeTpoB
cHCTeMH. YCTOHUHBOCTb, HJIH  CTabHJBHOCTb, 3MYJbCHi obecne-
YHBaeTcd B NEePBYI0 OuYepeAb MNpPUCYTCTBHEM 3MyJbratopa. B ka-
YeCcTBE SMYJALraTopoB-CTAOHAH3ATOPOB  NPHMEHSAIOT pasJjHYHbIEe
cuurernueckie [TAB [164], kotopeie ao6aBnisiior B KOJWYECTBE He
6osiee 0,2%, uro nmpakTHuecky He OTpAXaeTcst HaA 3KCMJAYaTauuH
JBUTATEJA.

[Tpn ymepennbx koHueHtpauusx BoIs (2o 10%) ee BaHsHUE
Ha BE]}KHE?IHIHE noKazareJgu KadecrsBa TONnJuBAa HE3HAUYHUTEJALHO.
Onxnako npu KoHueHTPauuu BOAK cBole 20Y% 3HauwTeJaLRHO MHO-
BhillIaeTC TenJjoTa Hcrnapedusi, uzMmeHsercad dpaxkuHOHHLII COCTaB,
B UACTHOCTY IOBHIIIAIOTCA TeMnepaTyphl Hauagda kuneHusa u 50%-ro
OTrOHAa, CHHXKaeTcsi AaBJi€HWE HACKHIMIEHHBIX NMapOB H CKOPOCTb HC-
napeHus ¢ NMoBePXHOcTH. B uesom 3To BeneT K yXyAIIEHHIO MyCKO-
BbhiX CBOHCTB H NOKasarte]ell paGoTel ABUrarens, ocoOeHHO B NepH-
0l mporpesa u npH pabore Ha nmepexOAHBIX PeKUMAX.

AHTHIETOHAUHOHHBIE 3(¢hEeKT BOAHO-TONJUBHBIX 3MYJbCHII He-
CKOJILKO BBILIEe, YeM npu OCTaJbHHX crnocobax mojauu BoAnl. [le-
TAHOBLIE UWC/a AH3EJAbHBIX TOMJIMB IPH 3TOM CHUXKAIOTCH BCJAELCT-
BHUe YMeHbIUeHuf TeMIllepaTypbl (akeaa pPACNbLIMBAHUA TOMJIHBR,
BbI3BAHHOTO HCnapeHWeM BOJRI; 3TO CHHXXEHHe MNPONOPIHOHANLHY
KOHOEHTPALUH BOJHOH a3kl

Boga B 3MyJncuu THIIA «BOAA — MACJ0» OKAa3hiBAeT JOMOJHH-
TeqbHOe BJAMAHHe Ha padoyull npouecc JABUraTesst BHYTPEHHEr)
CropaHus. 310 00yCJAOBJAEHO ApPoOJeHMeM Kanedanp 3MYJbCUH B Io-
psiwell cpeje, NOJAYUYHBHIHM Ha3BaHHE «MHUKDOB3DLIBOB», WJH BHYT-
pvkaneJnHOro pacnoiienHs. MmenHo BropwuHoe pacnuljeHue, cno-
cofcTByloliee roMoreHyv3anuy 34psiia, WHTeHCUMpUKAUHHY CMelleHHd
BO3/1yXa W TONJIKBA H MHOBGINIEHHIO NOJHOTHI CrOpPaHH# TOMJUBHOHU
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cMecH, onpefenser BOZMOXHOCTh YJAYULIeHHSI SKOHOMHYHOCTH aBTO-
MOGUJALHEIX JABuratesell No CpaBHEHWIO C MNPSIMOH Nojaved BOJHL

HccaeoBaHusl NOCAEAHUX JET MOKAa3ajy, YTo xapakTep paboTH
kapOIOPAaTOPHKX JBHTATe/edl Ha BOAHO-TONJIMBHOH 3MYJbCUW aHA-
Joryuyer pabore ero ¢ NpsiMoil mojaved BOABI BO BNYCKHOH KOJJIEK-
Top [164]. DToT dakT CBUAETEILCTBYET O TOM, 4TO XOpOliee BHeLI-
Hee cMmeceo6pa3oBaHye B COBPCMEHHLIX KapG6opartopHBIX JABUrarte-
JAX M NOJOTPEB TOMJIMBHON CMecH CBOAMT BjusHue 3ddekra BTO-
PHYHOLQ PACHALIEHUS 3MYJALCHH K MUHUMyMY. YjydlieHue B HEKO-
TOPHX CJAyuasax TOIJIMBHOH 3KOHOMMYHOCTH, Kak npasujo, odyc-
JIOBJIEHO anTugeroHauuoHnnim sddexroM Boanol bdasnl aubo ne-
PEXOAOM OT MOLLHOCTHOrO K SKOHOMHYHOMY COCTABY  TOMNJHRBO-
BO3AYIHOW cMecy GJarojaps ee (pakrHuyeckomy OOeJHEeHHIO NpPH
HCIOJIL30BAHHU 3MYJILCHH.

B ortavuue ot kKapOIOpaTOpPHLIX ABHraresed npy H3yueHHu pa-
OOTH au3enedl HA BOAHO-TOMJAHBHBIX 3MYJbCUAX OTMEUAETCA MOBLI-
menve HHAWKATOPHOIO K.M.J. B OCHOBHOM 3a CUeT Jyuillero cMmece-
o6pazoBaHus u cropanus. [Ipy 3TOM 3HAUHTEABHO U3MEHTETCA Xa-
pakrep wHAUKATOPHLIX Auarpamm. O606mieHve pe3yJbTATOB WCHBI-
TAHWH AW3ejiell MoKas3ajao, yro NPU HUCHOJAL3OBAHUM SMYJABCUH C
KoHpeHtpauvedt Boanl 10—209% yaeanHble pacXOAbl TONJHBA CHH-
xKaitorest Ha 2—4%.

[asa npuMmeHeHUst BOZHO-TONJMBHBIX 3MYJLCHH Ha aBTOMOOUJb-
HOM TPaAHCHOPTE MOMKHO HCHOJAL30BATh 3apaHee MNPHUTOTOBJEHHEIE
3MYJbCHH WJIH NPUTOTAB/AHBaTb HX HeNOCPEACTBEHHO Ha OopTY aB-
ToMOOKHAs. KaXanlii U3 BaPHAHTOB WMEET NpeHMyLIeCTBa M HeAOC-
TaTkd., Tak, B nepBoM cayvyae HeOOXOAUMOCTH MOJH(MHKANMY CHuC-
TeMpl MUTAHWA [BUraTe e CBeJeHA K MHHHMYMY, B TO BpeMsa KAak
OpraHv3amus 3MyJbHPOBaHWS Ha arTOMOOHWJe TpebyeT yc/aoxHe-
Hust TonJuBomogalome#d annapatypsl. OpHako HcnoJh30BaHHE 3a-
pPaHee INPUTrOTOBJEHHBIX 3MYJLCUH MeHee NPeANOUTUTENALHO U3-3a
HX MJOXOH YCTOHYMBOCTH, BHICOKUX TEMIEPaTyp 3acThIBAHHA H Jp.

4.6, ABYXTONJIUBHBIE KOMIIO3HILUH

Brinyckaemule B HAcTosimiee BPeMsi aBTOMOOU/bLHBIE KapGiopaTtop-
Hbie gpurarte/v UMelorT OJHOTOMJHBHBIE CUCTEMBI NOHTAHWA, KOTO-
PHe npeiHa3HaueHH AJs OeH3MHA ¢ OKTAHOBHIM 4HCJOM, ofecre-
yapalomuM pabory JABHraresst Ge3 AETOHAUWY Ha BCeX peXUMAX.
B 10 e BpeMst Ha OCHOBHHX 3KCIJIYAaTAlHOHHHIX pexumax pabo-
Tol ABHTaTeas TpebyeMbld ypoBeHb NeTOHAUWOHHOH CTOHKOCTH TO-
proueit cMecH Ha 10— 12 0KTAHOBBIX €AHHMI HHXKe, ueM NpH pabore
NPH MakCUMAJbHHIX HATPYy3Kax, A0JS KOTOPHIX B OOKYHHIX YCAOBHU-
AX sKcnayatauuu aBroMobuaei coctasiser 20—30%. Boaee pa-
IUOHAABHO HCHONL3OBATH ABYXTOMJAUBHBIE CUCTEMHl [UTAHUS W B
Nepeyro (OCHOBHYIO) NOCTOAHMO MOAABATh HU3KOOKTAHOBHIE 6GeH-
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Puc. 4.17. 3aBHcumocTh 3aTpar Hedrd-
Horo chipbsi A® una npousBoacTBO OeH-
3HHOB OT HX OKTaHOBOTO uHeJA (0.4.):

! — STHAHDOBAHHME GEH3HHE; 2 — UESTHJIH-
poBaHpble GEH3HHH

3HH, a BO BTOPYIO — BBICOKOOK-
tanopyio no6Gasky. Hlobaska mo-
gaercss TOJBKO Ha peXHUMax
GOJBIIHX Harpy30K. BBHICOKOOK-
TAHOBHIMH  J06aBKaMH  MOI'yT
 -ObITh pa3JHYHble NPOAYKTHI He-

He T HOTO IPOHCXOMXNEHHs;
BOJHO-CIIHPTOBble CMECH, HHu3Iime CHOHPTHI, 3QHpPB, HOOOUHBIE HPO-
AYKTH HepTeXUMHYECKHX H XHMHYECKHX NPOH3BOACTB H AD.

[IpuMenende NBYXTONJHBHBIX KOMIO3HLHHA o0ecHeudBaer Mpi-
MYI0 3KOHOMHIO He(TSHBIX TONJHB NPH 3KCIAyaTalHH aABTOMOOGH-
jeii. Hcmosab3oBaHHe NpH 3TOM HH3KOOKTAHOBHIX GEH3HHOB [O3BO-
JAEeT YBeJHYHTh HX pecypcnl (06beMBl Hpou3BOAcTBa) 6e3 AoMNoJ-
HHTe JbHBIX 3atpaT HedTH. HanmpuMmep, eciH npuHATL pacXof Hed-
TAHOTO ChIPbsl Ha HPOH3BOACTBO HEITHIHPOBAHHOTO OeH3HHa A-66
3a 100%, 10 yBeJHueHHe ero pacxofa B HeprenepepadaTblBalomieii
MPOMBLIMIJIEHHOCTH COCTABHUT: Ha NOJydYeHHe GeH3una A-76 npumep-
Ho 5—129%, a oeuwsuna AM-93 - coorsBercrsenno 10—219%
(puc. 4.17).

K HacrosnlleMy BpeMeHH MOpelJiOXeHH pa3sHOooOpasHble KOMIIO-
3BHUHM AJ ABYXTOIJHBHLEIX CHCTeM [HTaHH$, XapaKTePHCTHKH He-
KOTOPHIX ipe/icTaniennl 8 Taba. 4.6. HaunbGosee s¢pdexktiHo NpHMe-
HeHHe TOOOYHBIX HPOAYKTOB XHMHUECKHX U He(TeXHMHYECKHX MPO-
H3BOJACTE, B KauyecTBe AONOJHHTEJALHOrO 3SHEpPreTHYECKOrO pecypca
pernoHajbHoOro 3HadeHHs. B To Xe BpeMs MHHHMH3ALHS pacxoia
aHTI/I}_IETOHaH,I’IOHHOfI ,U,OﬁElBKH B ABYXTOINIHBHHX CHCTEeMAax IIO3BOJIA-
erT paccMaTpPHBaTh B KauyecrBe TNePCHEeKTHBHOTO BapHaHTa pas-
AeJbHYI0 (aBTOHOMHYIO) TOAAYYy BHICOKOOKTAHOBBEIX KOMIIOHEHTOB
OeH3HHOB JHOO KOMOHHALHIO TOBAPHBIX BHICOKO- H HH3KOOKTAHO-
BbIX Gensuuoe (HampuMep, A-72 u AH-93).

Ilpu apToHOMHON HoAaue aHTHAETOHAUHOHHBIX AOOABOK MpH-
XOpHTCE A0000pyAoBaTh aBTOMOOHAL BTOPOH TONJMBHOH CHCTEMOH,
BKJOualomeid 6ayok, TONJKHBONPOBOJA, TMNOAKAUYHBAIOMWIHA HAcOC H
RO3HpyIOllee YCTPOHCTBO, PeryJjHpylollee pacxof A00aBKH B 3aBH-
CHMOCTH OT HATPY304YHHX H CKOPOCTHHIX (JHGO TOJABKO Harpysou-
HBIX) peXHMOB padoTH ABHTarenas (puc. 4.18). :

B kauecTBe aHTHAETOHAUHOHHBIX KOMMO3HUHMA AJS ABYXTOIJIHB-
HBIX aBTOMOOHJIEH WHPOKO H3yueHO IPHMeHeHHe BONHO-CHOHPTOBBIX
cMmeced. B ta6a. 4.7 npuBeneHB MHHHUMaJibHble H0OAaBKH BOJHO-Me-
TAHOJbHBIX CMeceH, HeoOXOAHMBle A/l NMOBLIIEHHR OKTAHOBBIX YK-
ceq 0A30BLIX HH3KOOKTAHOBRIX OeH3HHOB A0 BeJHUHH, ofecleuH-
BAIOUINX 3aMeHy BHCOKOOKTAHOBHIX GeH3HHOB. DTH JaHHBE NOJY-
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Ta6auna 4.6. XapaxTepHCTHKH KOMNO3HUHH NSl JBYXTOAAHBHHIX CHCTEM

NHTaHAA
] I ‘;
B __n:;: . LY
o= * = ol *
o £a L3 BS.% | B2
[Toka3aTenb oo ot @8 SEE aEXS 5
O g0 =" 0 = o TS ol
£3 S S55 BEE5 | 5555 | Bt
O Oo 2ge 65 | OFPE | x5
[MroTHOCTB, KI/M3? g10 860 740 930 857 811
Cojepxalne BOABI, 35 256 Orcyrcreue 59,1 1,1 1520
o (macc.)

[lpesennt Bokuna- 78—100 65—100 48—55 57—100 107—12564—82
uug, °C

L asnenne Hacel- 12,7 20,6 32,2 23,5 6,5 15,9
MEeHHBIX 1apoB,

klla

Tennora cropanus, 17,3 14,99 35,2 10,3 41,9 26,4
MO x/kr

Okranosoe  uwucao 98,0 99,5 105 103 90,0 101,0

(MoTopHHII MeTOX)

* [100OUHbIC MPOAVKTEH NPOM3BOACTBA CHHTETHUYECKOIO Kayuyka.
3% [JoG0UuMR NpOAYKT NPOH3BOJCTBA METAHOJ A,

YeHK Ha CTAaHA4apTHOH ycraHoske YHT-65, o60pyaoBanHO#A Kono.-
HHTeJbHOH CHCTEMON pasfeqabHoH mopaun no6askH. HMccaepoBauus
BOAHO-MeTaHoJbHEIX cmecell BMC-25, BMC-50 1 BMC-75 nokaaa-
JU, 4TO YeM 6oJplue KOHUEHTPayHss MeTraHoJa B AoOam/jsieMOH
KOMIIO3HIIHH, TeM Bblllle OKTaHOBOe YHCJO H MeHble pacxox Jo-
6apky AJs yBeJHUEHHsi OKTAHOBOTO YHCJa TOMJIMBHOH CMecH A0
TpeGyeMOro ypOBHS,

BojaHo-MeTaHOABHREIE cMecH 6ojgee 3DGeKTUBHB, YeM Boja:
IPH HCIONB30BaHWH, HallpuMep, Gensunda A-76 sszamen AU-93 pac-
xonx cMecu BMC-b0 (509% Meranoaa) cokpamgaercsi BABOE MO
cpaBHeHHI0 ¢ BojaoH, McmoJn3oBaHue 3TOH Ke CMeCH MO03BOJseT
MOBBICHTL OKTaHOBOe uHcjao OensauHa A-66 g0 ypoeHsi GeH3uH2
AHN-93, uto BOOGIE HEBO3MOXHO NIPH ABTOHOMHOM BIPHICKE BOIHI.
Hast 5TOA Ke [eJH MOTYT HCIOJAL30BATHCS H  BOAHO-3TAHOJLHELIE

Taéavua 4.7. Maaumauababie 106aBKH BOLHO-METAHONBEMX CMeceH
npH pa3aensnoi Nopaue

—

BensHER Pacxon, % (06.)
CMeCh CMeChk CcMech

3aMeysaeMblil 3aMeilaIouIHA BOAA BMC—2 5 BMC_50 BMC'-75 METaHON
A-76 A-66 36,0 34,0 32,0 29,0 28.0
A-72 18,0 17,5 17,0 16,0 14,0
AH-93 A-66 >50,0 50,0 36,0 34,0 32.0
A-72 50,0 42.0 36,0 31,0 21,0

A-76 40,0 , 24,0 19,0 17,0 16,
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Puc. 4.18. Cxema TONJMHBHOH CHCTEMB
ABYXTOIJABHOTO aBromMo6una 3MJI-130:

1 — gBurarenn; 2 — GemsoHacoc; 3 — KapGw-
patop; 4-— posaTop poGaBXKH, 5 — Maract-
pans moxadd pRoGaBkH; 6 — Gadok: 7 — Gen-
306aK; § — sneKkrponacoc; 9 — duabtp; [0 —
TOILIHBONPOBO A, :

CMecH, XoTsi Mo 3P EeKTHBHOCTH OHH HECKOJbKO YCTYMAIOT BOJHO-
MeTaHOJbLHBIM.

B ofmem cayuae pacxon £0GaBKH OlpenenuTcss ee JKeTOHAILHOHHOH crToli-
KOCTBIO, OKTAHOBHIM wuuCJIOoM §as3oBoro GeH3vHa M pexuMoMm palOTH JgBHraTedis.
B KauecTBe npumepa Ha puc. 4.19 mpuBegena guarpaMMa onTHMalbHOH xo0aBKH
(cmecn M75), ofecnieunsatomel!l GesgeroHanHoHHYIO paboTy geHratens 3M3-24]1
Ha GensHHe A-76 Bsamen AM-93. VuntniBas HemuHeldHBI XapaKrep NOJYYEHHHX
QYHKIHOHANRHEX 3aBHCHUMOCTEH, ang ofecneuyeHus TOUHOR o3 AOOGABKH HaH-
fonee 3 EKTHBHO HCNOALIOBAHHE 3JEKTPOHHHX YCTPOHCTB BIpPHCKA ¢ MHKpPO-
NPOLECCOPHHM GJOKOM YNpaBleHHs W AO3HPYIOLIHMH 3JeKTPOMACHHTHBIMH KJa-
[IaHAMH.

B ta6a. 4.8 mpuBeleHB pe3yJbTaThl CPABHHTEJIbHBIX HCEIBITA-
HMil aByxTomausroro asroMobuaa 3MJI-130 na TomaHBHYIO 3KO-
HOMHYHOCTh TIPH HCNO/b30BAHHH B KaUYeCTBE AaHTHIETOHALHOHHBIX
Io0aBOK BOAHO-MeTaHOJbHOH cMecH BMC-75 u BOAHO-3TaHOJBHOI
B23C-65, Kax BHAHO, ABYXTOMJHBHOE MHTAHHe 3KOHOMHT 8—9Y%
OensuHa, npH sToM obecneyupaercst Oe3jeroHanuoHHast pabora
ABHraresad Ha Oensupe A-66 B3amen A-76.

JHepreTHyeckyio 3(PGeKTHBHOCTL ABYXTOIJIHBHOIO NHTAHUA HJI-
aioctpapyer puc. 4.20. TIpy HCHOJAL30BAHHH YIJIEBOLOPOAHBIX HAO-
6aBoK yAeJbHHH pacxo] 3Heprud (cyMMapHbH) G6GJIH30K K TaKo-
BOMy nss TOBapsoro Oessauna. B to Xe Bpems Goaee sdpdekrus-
HOe cropanHe KuCA0POIcOAep:Kamux J00aBOK yJayuulaeT 3Hepre-
THYECKYI0 3KOHOMHUYHOCTb JBHraTesst.

Ananns mpo® BosiayXxa H oTpaboTaBUIHX ras3oB INPH HCIBITA-
HHAX JABYXTOIJIUBHHIX aBTOMOOMJed Ha cMmecH BMC-75 mnokasad,
YTO AJ5 BCEX KOHTPOJbHBIX NMapaMeTPoB KOBLEHTPAIMH MeETaHOJa
H €ro NPOAYKTOB CrOPAHHA BAXOAATCA HHUXKEe ACHCTBYIOLIHX HOpPM
(I — xoHmeHTpauus BPENHBIX BeUleCTB NPH JABHXKEeHHH aBTOMOOH-
asa, I — to Ke npu pabore HAa XOJ0OCTOM XOAY, Mr/M?):

Hopma,
I I ne Gomee
Metadon 0,8440,08 1,6740,11 50
@opManbaeru 0,09+0,005 0,140,003 0,5
YraeBoaopoakl 12,64-1,39 17,341,75 100

CorjiacHO pacueTaM, TOAOBOH 3KOHOMHYCCKHMH 3Q(peKT oT Tme-
pPeRofia IPY30BLIX H JCTKOBHX aBTOMOOHJEH Ha JABYXTONJIHBHOE ITH-
TaHHE NpPH HCHoJb3oBaniuH cmecedl tHma BMC-75 cocrasaser
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Puc. 4.19. 3aBucuMocTh pacxoja aHTHAETOHaHOHHOA no6GaBKH Qajjy OT yria oT-
KPHTHS RPOCCENs @ ¥ HacTOTH BPaweHHA 7 npu padore Ha GeHspHe A-76 B3a-
men Al1-93

200—250 py6. na 1 apromoGuan [165]. TIpu 3TOoM nokasareJH
3KOHOMHYecKOH 3¢ (eKTHBHOCTH B OCHOBHOM 3aBHCAT OT pacxoja
H CTOUMOCTH n00aBKH.

4.7. BOLOPOJAHBIE TONJIHBA

Hurrepec K BOAOpOAYy Kak MOTOPHOMY TOMJAHBY oOycloBjeH  ero
BBHICOKHMH 3HEpPreTHYeCKHMH TI0Ka3aTe/lsAMH, OTCyTCTBHEM BpeJ-
HBIX BEULECTB B NPOAYKTAX CrOpaHHst H, IVIABHOE, — MPaAKTHUYECKH
HeorpanHYeHHOH cHIpheBOl Gasoi. Boaopoa xapakrepHsyercsa Hal-
GoJiee BBICOKMMH 3SHEPrOMAaCCOBHIMH TOKA43aTedsAMH CPeIH XUMH-
YeCcKHX TONAHB. HH3Uasda TENa0oTa CropaHis MOJEKYJ/JASPHOIO BOAO-
poaa (c oOpasoBanueM BOJAAHOro mnapa) cocrasaser 2419 MJx/
/Mo, uto coorBercTByeT 120 MIIxk/kr, B To Xe BpeMa H3-3a HH3-
KOH TNJOTHOCTH BOAOPOA N0 O0OLEeMHOH TeMJONPOU3BOAHTEIbHOCTH

Taoauna 4.8, NMokasateNd TOMNUBHON IKOHOMUUHOCTH ABTOMOOGHNA
3UJI-130 no I'OCT 20306—85

p Pacxon Tonnuba B
ACXOR TOMAUBA MATHCTPAABLHOM
B leOL’gCKOM 11HK e LHKJe
TonnuBnast cucTeMa = =
. = . =
L oA =g - o = =
2 | &2 | 85 | E5 | =2 | &%
28 | g8 | 52 | 88 | 88 | =2
o MR %] V== 2% e
OxHoronHBHANA:
GeusHH A-76 43,2 — — 36,6 — —
IByxTonnHBHas:
Genann A-664-BMC-75 . 39,5 56 86 336 4,65 8,
feu3na A-66-+B3C-65 39,4 5,8 8,8 33,6 4,7 8,
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ycrynaer OOJIBIIMHCTBY MHAKHX H ra3oo0pasHHX Tomjus. Temjora
cropanus 1 M® CTexHOMETpPHYECKOH BOAOPOAHO-BO3AYUIHOH CMECH
cocrapaser 2992 kJIx/m* uro Ha 15—20% wmeHbule Mo CpaBHEHHN)
¢ OeH3HHOM W CIHPTaMH, H fBJSETCS OCHOBHOH NIPUYHHOH CHHXe-
HHA MOIIHOCTH JABHrarte ] INPH NepeBOAE HA BOJOPOL.

C BO31YyXOM BOZOPOX YCTOHYHBO BOCHJAMEHSIETCH B IIHPOKOM
JAHana3oHe KOHUeHTpauui — Bujotrh a0 a=10. Crojib HU3KuUi npe-
aea BocIiameHeHHst obecreuHBaer paboTy BOJOPOAHOrO JBHrare-
JS Ha BCEX CKODOCTHBIX PeXHMaxX B HNIHPOKOM JHAIIa30HE H3MEHe-
HHsL cOCTaBOB cMecH: oT a=0,2 go a«=5,0. B cesizu ¢ 3TUM Moul-
HOCTh BOXOPOJHOTO JABHTATEAfA MOMKET H3MCHATbCA KAUYCCTBEHHHIM
pery/jHpOBaHHEM, NPH KOTOPOM VYMEHbIIAIOTCH HOTEPH JBHIATEJIA,
a ero K.I.J. IPH YaCTHYHBIX Harpy3kax yseJHuYuBaercs Ha 25—
50% [166]. |

BoaopoaHO-BO3AYIIHBE CMeCH XapaKTePH3YIOTCH BBICOKOH CKO-
POCTbIO CTOpaHUs B JBHrare]e, IPHYEM NPH CTEXHOMETPHUYECKOM
COOTHOINEHHH TePHOAL HHAYKUHH OYe¢Hb MaJbl H CropaHHe IIpoTe-
KaeT TPaKTHUYECKH IIpH NOCTOAHHOM oObeMe, UTO BeleT K Pe3KOMY
HNOBBINICHHIO AapJjeHHA. CKOPOCTb HapacTaHusd naBJEHHA B IH-
JHHIpPe BOJODOAHOrO ABHrartef npu padoTe Ha CTEXHOMETpHYEC-
KHX cMecsiX IIpUMePHO B 3 pasa BHIIE 10 CPaBHEHHIO ¢ OeH3HHO-
BhIM dHJ4JOrOM, I_IpH OGG,T_IHEHHH cMeCcH CKOPOCThL CHHIKAETCst M IIPH
a=1,9 pocruraer 3HaYeHHH, COOTBETCTBYIOWIHX ITIpH palore Ha
CTeXHOMETpHUECKUX OeH3HHO-BO3AYMHHX cMecax [167].

JeToHaIHOHHO-NIOXOGHHE ABJEHHA, XapaKTePHHE A pabOTHl ABHraTe s Ha
Bopopoxe, uayuyeHol HegocTatouHo. CorsiacHo OOJBIMHHCTBY KaHHBIX, BOJOPOZ
HAUMHAeT NETOHHUPOBATH [PH CTelleHdX CXaTHA £=06 B IHPOKOM JHANAa30HE «.
B To Xe BpeMs OUHCTKAa KaMepH CropaHug (yJZaJeHHe Harapa H BHCTYIAKOIHX
KPOMOK, IIIH$OBKA [MOBEPXHOCTH) M03BOJALET OCYLIECTBHTh paloTy Ha Bomopoje
npu &, 6au3KHX K 10, ¥ CTeXHOMeTPHYECKHX TOINIHBHHX cMecix [168]. Ilo nau-
HBIM [169], KpuTHHecKas CTelueHb CXKaTHA [PH CTEXUOMETPUYECKOM COCTaBe BO-
AOPOJAHO-BO3LAYIIHBIX CMeceHl He IpeBHIaeT 4,7, 9TO COOTBETCTBYET OKTAHOBOMY
YHCTY 110 HCCJIeL0BATEABCKOMY MeTOLY 46, B TO BpeMsa Kak up o=3,5 oHa ZoCTH-
raer 9,4 u okTaHoBoe uMcao — 114, Takum oOpasom, NpH ROCTATOYHOM obegHe-
HHM CMECH BO3MOMKHa OesjeToHallHOHHasi pafoTa BOLOPOAHOrO ABHraTeNst B IUH-
POKOM AHANAa30HE cTeneHell CXKaTHA.

Coctap orpaboTaBINHX ras3oR BOAOPOAHOIO ABHTATEJR CYIIECT-
BEHHO OTJIHUdeTCdaA 0T COoCrama rdason 6eH3HHOBOIO ABHTATEJA BHYT-
PEHHero cropaitHst 8 OCHOBHOM 3a cC4eT OTCYTCTBHA yrJgepona B
TonJuBe. TeM He MeHee B OTpabOTaBLIHX ra3ax BOJAOPOIHOrO JBH-
ratejas NPHCYTCTByeT He3HauHTeabHoe KoaudectBo CO u [CH].
HaJHUHe KOTOPHIX OOYCJOBJIEHO BBIIOPAHHEM  YIVIEBOJAOPOAHH X
CMa30K, I[I0NAajalomkx B KaMepy cropamusa (puc. 4.21). Makcu-
MaJibHHH BHODPOC OKCHAOB a30Ta BCJEICTBHe 0oJiee BBHICOKHX TeM-
MnepaTtyp CroOpaHHsi BOAOpPOAA NPHMEPHO BJABOe INpeBHIIAer BHOPO-
col NO, OeHauHOBbIM ABHraTeqem., C obeaHeHHeM cMecdH BHIOPOCLI
OKCH/J0OB 430Ta Yy BOAOPOJHOro jJBHraTteds OHCTPO CHHXAIOTC U
npu o= 1,8 npakruuecku orcyrcreyior. Lo6agka k BOAOPOAHOMY
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Puc. 4.20. M3menenne ypenbHoro pacxoga sHepruet £ upm pabore aBTOMOGHIM
3MJ1-130 ¢ ogHoronauBHoH (I) W aByxtOnnMBHOH (2, 3) cHcTeMaMH NHTaHHA:

! — Geusdg A-76; 2 — Geuadu A-66-1-Kucaopofconepmamiic pofabkH:; 3 — Gedsaum A-664-yrie-
BOOOpPOAHLIE A06aBKH

TOIVIMBY BOJALI IIO3BOJIS€T Pe3KO CHH3UTh BEIOpPOCHI OKCHAOB a30TA
6e3 CyL(eCTBEHHBbIX IIOTEPb MOIHOCTH JBHrartefsl HJAH yXyjahieHHd
ero K. 1. A, Tak, npu maccooM OrHowmeHHH HyO/Hy=8 BuOpocH
NO, yMmenbmalorcs B cpegieM B 8—10 pas [170].

Broicokast peakllHOHHAS CIOCOGHOCTL BOAOPOAA NPHBOJHT K IIPO-
CKOKAM NJIAMEHH BO BIIYCKHOH TPyOONpOBOA, MNpexieBpeMeHHOMY
BOCINJAMEHEHHIO H KeCTKOMY CrOpaHHI0 TOTJIMBHBIX cMeced. JTHX
HeZOCTATKOB MOXHO H30eXaTb, eCJAH MOAHUDHIHPOBATHL TOILJIHBO-
nojalonyio CHCTeMy ABHrartesas. B Hacrosumiee BpeMf AJs NOLAauH
BOJOPOJa B ABHraTelb IPHMEHAIOT CJACAVIOIHE CIOCOOBI: BIPLICK
BO BNYCKHOH Tpy6ONpoBOj; MOAH(DHUHPOBAHHHN Kapbiopatop (Kax
B CHCTeMax NHTAaHHA IpONaH-O0yTaHOBHMH H TIPHPOJHBIMH ra3amu),
HHIHBHAYAJbHOE [JO3HPOBAHHE BOAOPOAA BO BIYCKHOH KJjamaH
KAXKJ0TO UHJAHHADPA; HENOCPEACTBEHHBIH BBIIPHCK NOJ  BHICOKHM
JdaBJeHHEM B KaMepy CrOpaHHs.

[TepBrie jnpa BapHaHTa ofecneuuBaloT ycroHunBylo paboTy ABH-
ratejiss TOJbKO TIPH YaCTHYHOH peuHpKyJdAuud OTpabOTaBIHX ra-
308 WJH J06aBke BOAB K TOMJHBHOH CMeCH. YacTHYHAasi peuHpKy-
Jaduusi oTpaboTaBUIHX Ta30B NPEeIOTBpAlaeT NPOCKOK NJAaMeHH 3a
Cuer pas3daBJieHUA 34PSAd HHePTHHIMH KOMIIOHEHTAMH W CMsiruaer
cropande npu paboTe ABHratedda Ha 0OoraThix BOICPOAHO-BO3AYyHI-
HBIX cMmecax. B 1o Xe Bpemsa 6Jarogapsi CHHXKEHHIO MaKCHMAaJb-
HHX UHUKJIOBBIX TeMIepatyp BuiOpochl NO, vmenswmaiorcsi. Kogau-
4eCTBO DPENHDKYJHUPYeMBIX ra3oB He npepemaer 10—20% or no-
CTynaloiled B ABUraTe b TONJHBHOU CMeCH, OIHAKO Ji06as cTeleHb
PEHUPKYJAAUNH BeJeT K AONOJHHTEJbHOMY CHHXKEHHIO HaNOJHEeHH:H
LHJAHEAPA. B orianHude OT PeUHPKYJANHUH BNPHICK BOALI HJH OeH-

3uHa (0OBYHO BO BNYCKHOH narpy0Ok) He yxyaniaer HaloJiHe-
HUs. s
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NOX,[— BOLOPOXHOTO JABHTATENH:
ey I I7 I 1, I —rpaRMmiel ycrofiuueoll paBoTnl Ha BO-
' /""‘ poposae: IIf — AHxuAan rpaanga paboTel Ha
30~ ! AR | H300KTA HE; — 6en3Hy; —— — — —
’, { NO BOAODPOL
‘ .
20 v’ [cH];
1 Co,
\ ey [Ipenmourturesibiee OpraHu-
101 \ 7 30BaTh BIIPBICK BOJOPOJA HeEMO-
/ CpeICTBEHHO B KaMepy cropa-
g ot Vi Hust. [Ipn 3ToM M0OJHOCTBIO uC-
10 08 06 04 (21 KJAIQUYAIOTCE NPOCKOKH IJddMellh

BO BIYyCKHOM Tpybonposoie, a
MaKCHMaJbHasn MOL(HOCTh ABHrarte/s HE TOJAbBKO He CHHXKAeTCs, HO
MoxeT ObiTh moBbliieHa Ha 10—159%. OaHoBpeMenHo 3a cyer on-
THMAJILIIOr0 NPOTeKaHust paboyero mpouecca yposeHh BHIOPOCOB
NO, BopopoaHOrO nBHrareds CHHUXKHeTcs, a 3(POPCKTHBHHH K. T. A.
nosnlmaercs. CorJiacHo KCNEPUMEHTAJbHEIM JAHHBIM, HENOCPEACT-
BEHHBIY BIPBICK BOAOPOJA B OAHOUUAMHAPOBOM JABUraTteae IpH
e=154 U a=2>5 obecneyus MNOBBIIEHHE €ro K, I. 4. Ha 55Y.

HUcnoanzosauHe BOAOPOAd B AH3EJBHBEIX [JBHIATEAAX B 3HAYHTENBHON CTe-
Nedd 3aTPYAHAETCA BHCOKHMH TEMNEpaTypaMH CAMOBOCHJEMEHEeHHs BOAOPORHO-
BO3AYIWHHX cMeced. Ilo3aToMy RIS OpPTraHH3alHH YCTOHNYHBOTO BOCIJA4dMeHEHHS
BoZOPOAA [H3€AH Nepeo0OPYAYIOT B ABHrarelM ¢ IPHHYAHTENLHHEIM 3aXKHMaHHeM
OT CBeYH HJH NepeBOAAT Hd padoTy [0 Tas’0XHAKOCTHOMY MPOLECCY — C BIIpBIC-
KOM 3anajbHOl J03H HHEKOTO TOIJAHBA (OOWuYHO AHM3eAbHOTO). Bogopoa Moxer
HOAABATECHA KAK COBMECTHO € BO3JXYXOM, TaX H HemOCDEACTBEHHBLIM BIIPHICKOM B
UHJHHADPHL. YCTonYHMBas pabora AH3EAd Ha BOJOPOKE oO0ECneuHBAeTCA TOJbKO
B ¥Y3KOM JAHATA30HE TOMNJHBHHIX CMeceﬁ,(WpaHHqHBaeMOM ﬂpOﬂYCKaMH BoCHna-
MEHEHHS H JCTOHauHeR (pue. 4.22).

OcHoBHOl npoJeMOH WCNIONb30BaHMs  BOAOPOAA B KayecCTBE
MOTOPBOIO TOIJIMBA ABJAETCA ero XpanenHe. HssecTHH cJjenyto-
lHe BAPHAHTH XPdHeHHs BOJOPOja Hd aBTOMOOuWJe: B ras3oobpasz-
HOM COCTORIHHM (B CXKaTOM BHIE), B KPHOTeHHOM (CIKHIKEHHOM)
COCTORRHHM, ¢ HCHOAL3OBAHUEM NPOMEKYTOUHOTO HOCHTeAs (HA-
KOro uju TBepaoro). Hauayulllye moxa3aTenu CHUCTeMBI XDaHeHUs
YHCTOTO BOJOPOJA OOECHEYHBAIOTCSL MPU €ro CXKHUKEHUM, T. €. B
KPUOreHHOH cXeMe. D10 HAIJAJHO HIAJNIOCTPUPYETCs AAHHBIMU MO
PA3JUYHBIM TOILIHBHBIM CUCTEMaM, TPHBEACHHBIM K 3Hepretrvyec-
KOMY 3KBUBaJeHTy, o0ecmeyusatomemy npober 400 gm {170]:

Tonauso Geraun CxaTenl Huaxui MgH;
BOOCPOL BOAODPON
Macca TomnHBE, KT 53,05 13,4 13,4 181
O6beM Tonnnsa, m? 0,07 1,0 0,19 0,23
Macea 6zka, Kr 13,06 1361 181 45,4
Ot6bem Haka, M3 0,08 1,53 0,28 0,25
O6maa Macca TOUNHBHOM 67 1374 195 227

CHCTEMBE, KF
[Tpumenenue raszoofpa3Horo BOAOPOAZ OTAMUYAETCH IIPOCTOTON,
OJHAKO HE MOJAYYHJIO PAacHpPOCTPAHEHHS M3-3a HM3KOro 3Heprosana-
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PHe. 4.22. BnusiHde TteMiepaType TONJHBHO-BO3- 15
AyIrHON cMecH T Ha rpaHHUH ycroiuuBofi pabo- ™
TH JH3eJMBHOro JABHTaTeNsl Ha BOZOPOAE: 55 2

!l — netorapMs;, 2 - BOCN/aMeHeHHE i

ca, BBI3BAHHOIQ HeGOJABIOH HNJAOTHOCTHI)
TONJIHBA, ¥ OOJBIIOH Macchl TONJMBHOIO
KOHTeliHepa. Hcnogab3oBaHue BoLOPOAS
B CXKHIXEHHOM cocTOssHuH Oosiee sPPex-
THBHO, OJHAKO WMEEeT CBOM CJ0XKHOCTH,
0cOOBHHO NPH €ro XpaHeHHH M TpaHC-
nopre. TemIieparypa KHIEHWs BOLOPO-
na paBHa —252,8°C, mosTomy TpH J I l L
TPAHCIOPTE H XPAHEHWU KUAKOro BOJO-  J00 340 380 420 4607A
poja IepBOCTEIEHHOE 3HAYCHHE HMeeT

renjosas usoasiuut. Kuakuii Bogopoa o6BIYHO TPAHCHOPTUPYIOT U
XpaHaAT B CHeuMaJJbHBIX pe3epByapax C JABOHHBIMH CTeHKaMH, npo-
CTPAHCTBO MEXJAy KOTOPBIMM 3allOJIHEHO CIeHAaJJbHOH H30JsAuHeH.
Hau6onee pacnpoctpaleHhl BRICOKOBAKYYMHasl, BaKyyMHO-NOPOIL-
KOBas U MHOIOCJOHHAS HU3KOTEMIIEPATypHbLle TeIIOBBie U30JsUHY,
HCIOAbL3YIOT W KOMOMHHPOBAHHBIC H30JAfLUHH, HalpHMep MHOTO-
CJAOMHO-TOPOWIKOBYIO. [IpH KOHCTPyHPOBaHWY OGOpYIOBANHUA AJR
XpaHeHUa W TPaHCOIOPTA KUAKOrQ BOAOPOAd HeOOXOAUMO  yUHTHI-
BaTh, UTO B YCJAOBHAX IVIYOOKOro x0J0na NPOYHOCTHBIE XapaKTe-
PUCTHKH OOJBbUIMHCTBA METAJJIOB M CIJAABOB yJAYUulIAIOTCH, & yaap-
Hast BA3KOCTb PE3KO YMEHbILAETCH.

AAas npaktuueckod peaausauuu 0oJiee IpHEMJAEMBl CXeMbl, B
KOTOPHIX HCIOJB3YIOT NPOMeKyTOYHBIH HoCuTeJb BOgopoxa. Boxo-
pox B 3TOM BapuHaHTE COXPAHAETCA B XHUMHUECKH CBA3AHHOM BHUIC
U IIpu HeOOXOZHMOCTH H3BJEKAGTCA M3 COGAWHEHHS C NOMOILIbIO
TepMHYECKOr0, XUMHYEeCKOro au60 TEPMOXHMMHYECKOTO  BO3JEHCT-
Busi. B Hacrofimee BpeMs HauGoJbllee BHHMaHHE TPHBJAEKAIOT
TBepAble HOCUTEAU BOAOPOAA — FYAPHAL MeTalJOB M HX CILIasol.
[ylaBHBIM NpeuMyIIeCTBOM T'HAPUAOB METAJJOB ABJIACTCA BO3MOX-
HOCTh TOBBINICHHSI SHEPreTHYeCKOH MJAOTHOCTY BOAOPOAA; KpOMe
TOro, oHu Oe30macHbl NPH XpaHeHUH H 3IKcmayarauuu. B cayuae
TePMHUYECKOrO pa3JioXeHHst THAPHAA MeTajja BO3MOXKHO ero Io-
ATOPHOE HCMOJNb30BaAHWE, TAK KdK MPU NMPONyCKAHUW BOAOpOAa MpH
TNOBHILEHHOM J4aBJAEHHH IMDPOUCXOAUT «3aprAKa» TIHJPHIHOTO HC-
tounuka. O6paTumMoCThb THAPUAHBIX CO€JIMHEHMH MMO3BOJIsIeT Ha HX
OCHOBe H3rOTaBJHBaTh AKKyMyJATOPH BOAOPOIA, B YACTHOCTH AJH
IMTHTAHUR ABTOMOOUJBHHIX ABHCAaTEaeH.

B cayuae xkenesordutaHoporo rujpuia FeTiH, npu paGoued
Temneparype okojso 20°C papjaevve B €MKOCTH JJsA XPdHEHUS Ha-
xoautca B npedesax 0,3—0,9 MITa B 3aBUCHMOCTH OT KOHUEHTpa-
I¥H BOAOPOHAA., JHeprus, HeoGxoguMas NJjis BbAEIEHUS BOJODPOAA
u3 FeTiH,, moxer OblTb NojBegeHa u3 CHCTEMbl OXJ4XKJeHUST IBH-
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Puc. 4.23. CxeMa cHcreMn TIHTaHHA JKHAKHAM BojopoaoM asroMobuiaa 'Dat-
sun B-210": -

I — aBHraTenn; 2 — BIHYCKHBIe Kpanausl; 4 — NOABOR BORXOPOAa; ¢4 — perynsatop; 5 —— MaHOMeTp;

¢ — ypoBueMep; 7 — 3anpapouupit kKnanay; 8 — NPeAOXPAHUTENBHBIN KianaW, 9 — PaspblBHaA

MeM6paua; /0 — TengooOMennuk; !1 — unacoe; 12 — popoponusil Gak; /3 — 3anopublil Kianan;
14 — BakKYYMHBIH OpHBOS,

ratens. XopouwHe ycJOBHA MJfl TelJONependuyd  AOCTHralOTCA B
LHJIMHAPHUECKHX €MKOCTAX OO/AbWIOH AJNHHBL H MaJioro AHaMerpa.
JlapieHue, BO3HUKAIOU[ee NPH HAarpese Xeae30THTAHOBOTO THADPHI?
(npn 80—100°C), Moxer ObiTb HENOCPEACTBEHHO HCIOJb30BAHO
IS TOLAYH BOAOPOAA B UHJAHHADH, HANPHMEP B ciaydae AHU3EJbHO-
ro ABHraTteJid.

O6beMHast 3HEPrOEMKOCThL THAPHAOB  HAXOAUTCH HAa  ypoBUe
XKHAKOrO BOAOPOAa, 6aaropapst yeMy o6beM «ruppHaHoro» 0Oaxa
MeHbie 06beMa KpHOTeHHOro 6aka Jjs ¥XHAKOro pojopoaa. Mac-
ca e caMoro 0JI0OKa TpHMepHO Ha [OPSAOK BHIIE N0 OTHOWEHHIO
K MHJAKOMY BOAOPOAY H3-3a 3HAUHTEJLHOH MJAOTHOCTH MeTaJsjHue-

CKOr0o HOCHTEJHA.

IlepcleKTHBHBIM HallpaBjieHHeM pasBUTHS THAPHAHBIX CHCTEM XPaHeHHd BoO-
AOpOjA HBJASETCH COYETAHHE AKKYMYAATOPOB ¢ DA3NHYHKNMH [HAPHXHBIMH KOM-
MOHEHTAMH, HaNpUMep Ha OCHOBe JKEeJe30TUTAaHOROTO CIiaBa M MarHHa. HH3ko-
TEMIEPaTyPHH{l KOMIOHEHT OOECleYHBaeT 3aNyCK ABHTaTeNd, a BHICOKOTEMIlepa-
TYPHHH, XapakTepH3yiouHicy OoJiee BHICOKHM COfepXaHHeM BOKOPOjA, — €ro
OCHOBHYI0 palory. CorniacHo pacueTaM, IPH TAaKOH KOMOHHALHH [BYX aKKyMy-
NATOpoB 0Owelt Maccoil 200 KT M cyMMapHoOR eMrocTbio 50—7DH 1 upober amto-
Mo0uA NIpPH OJHOH 3ampaBke COCTaBHT OKoJo 400 xm.

Ha artomo6une «Datsun B-210» ¢ npuratenem pabouum o6b-
eMoMm 1,4 i1 n =95 [171] xpuorenuniii 6ak Maccor 120 xr sme-
crimocTeiy 230 1 pa3Memaercs B OarakHuke, Boaopox monm pas-
deduem 0,4—05 MIla noaaercs Bo BOyckHoit mnartpyboxk ¢ mo-
MOIIbI0 KJAAaNaHHOrO MexaHH3Ma, NPUBOAHUMOrO B AeHCTBHe AOTOJ-
HHTEMLHHIM KYJaukoBbiM BaJoM (pHc. 4.23). KnanaH Bnpheicka Bo-
A0POAa OTKPHIBAeTCH OXHOBPEMEHHO ¢ BIMYCKHBIM KJIaNMdHOM JABHTA-
TeJad M 3agpbiBaercs uepes 90° moBopora KoJeHYaToro paga. Jas
HU3MeHeHHst PACXORAa BOAOPORA YCTAHOBJAEH JABYXCTYNEHUYATHIA pe-
AYKTOp ¢ ABYMsi Hro/IbuaThiMH KJamnaHaMmu. [Ipoxopmnoe ceuenue
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PHe. 4.24. Cxema THAPUAHO-KPHOTGHHOH CHCTEMH MHTaHHS BOAOPOAOM ABTOMO-
ouaa “Chevrolet”:

] — KpHOrenHbl 6aK ¢ WHIKHM BOROPOAOM; 2 — 3ampaBOYHL# TPyGONpoBOd; 3 — 3AeKTPOKAA-
naW; 4 — pecHBe]; 5 — KaTaJUTHYECKHH ROXKHUraTenb; 6 -— PETYASTOP; 7 — FHAPHoHLH axkKyMy-
nATOp; 8 — OTPaGOTaBILHE ra3sl

NepBoro KjaanaHa IOANEPKHBAETCH B COOTBETCTBHH C 000pPOTaMu
ABUTATENSl ¢ TIOMOIIBI0 BAKYYMHOrO IPHBOAA, a BTOPOrO — Mexa-
HHUECKHM TIPHBOAOM OT IlefaJjH akcendeparopa. Huskoremneparyp-
Hax H30AAUMA TONJIHBHRIX MarHctpaJdeli obecreuHsacT TeMIepa-
TYpPy BOLOpPOJA B TO4Ke BIpbicka nmopsifika —130°C, 4To 1n03pods-
eT 3HAUHTeJbHO IOBBRICHTH HaNO/JHeHHe nHAXHApoB. O6uas Maccs
CHCTEeMH MNHTAHHs XHAKUM BOAOpoaoM cocrtasiser 190 kr. Cpen-
HHI pacXoj CHKHMEHHOro BOAOPOJa HENOCPeACTBEHHO JBHratTeaem
coctapJgsier 22 1, a ¢ yUeTOoM IIOTeph NPH XPAHCHHH W 3alpaBKe —
okoJs0 25 21 Ha 100 xM, uTo obecmeuHBaeT MOJHMH Tpober aBTOMO-
6uns mopsizka (000 xm. B mepecuere Ha OeH3WHOBBIA 3KBUBAJEHT
TOIIHBHAA  3KOHOMHYHOCTH  aBTOMoOuJAst  cocTaBaser 57—
6,5 /100 kM. [Ipy HcHHTaHWAX aBTOMOOHJS 1O TOPOJACKOMY e€3-
J0BOMY UHKJy BorpaboraBmuxrasax copepxaJdocn 0,056 r [CH],
0,18 r CO n 2,56 r NO, Ha | kM npobera.

Ha «somopopHoli» Monupugapun asToMobuns «Chevrolet»
(puc, 4.24) Hcmosnp30BaHA KOMOHHHPOBAHHAR THAPHIHO-KPHOTEH-
Hag cuCcTeMa NuTaHus. [BHrartesab 3anycKdeTcss HA XHIKOM BOIO-
poae ¢ BKJIOUEHHEM BOAOPOAHOIO axKyMyJsiTopa nocjae crabu/d3a-
UHH TeIJIOBOTO pexHMa, NMPHYEM 1/ TNOAOrPeBa THAPHAA CJAYKMT
BOjJa H3 CHCTeMH oXxJaxjaenus. M306bIToK ra3osoii gassl B Oake
AHIKOTO BOAOPOAA DACXOJYETCH HA NOA3APSAKY THIPHAHOID AKKY-
MYJIATOPA, YTO T03BOJASIET NOMHOCThIO JHKBHAHDPOBATbH YTEUKH HH3-
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£,Mla Puc. 4.25. VHHBepcanbHash X4apAKTEPHCTH-
[ Ka BOI[OPO,JHO.I'O JABHTATEJIA:
300~ 023 p, — cpenyee 3PpIeKTHBHOE naBJeHHE LHKIA; 11—
827 ; —_ . MR
I NN o mui KOs GHuHoNTA HAGHTRS POS.
— 0’20 ayxa
625N\ 0 N\
00 026 1207\ \ KOKHISIIEro KoMToHeHTa. ['Mapu/-
027\ >~ N HBIH aKKYMyJATOp TpeLCTaB/IACT
6001~ ~ coboii CTadLHOH KOHTEHHep, 3a-
O 190] /" N nonHenHn 400 kr FeTiH., obec-
500 , - ~ nevyHpalonero xpaHenue 6,4 kr Bo-
/ popoaa. Ilpu Harpese akKkKyMy.JIsi-
40012 topa po 70°C noayuaerca =1,3 kr/
/u BOJOpOJa MOA naBJjeHHem 1—2
2001~ =180 MTla. B xpuoresnom Gake Maccoil
) 41 xr comepxurca 3,8 KI' BOJOPO-
200 =20 | | ga. OcHOBHLIE 3JIEMEHTH THIAPHI-
2000 3000 o mug-!  HO-KDHOTEHHOH cucTeMbl IMTaHUsl
y

pa3menleHn B OaraXKHukKe aBTOMO-
ouns.

Onwitusie 00pasnsl BOAOPOAHBIX Au3e el co3jaHnl B Ja60paTo-
puu wHerutyta Mycaww (Anouusa) [172]. Jlast opranusauuu pabo-
Yyero mpomecca AH3easT BOAOPOJA HEeNOCPejCTBEHHO BIPLICKHBAETCH
B KaMepy CrOPaHUs B KOHIE TaKTa CxkaTust 1mofd AargaenueM 8§ MIlla
C IOMOIIbIO CIICHANLHO! (POPCYHKH ¢ THAPABJMUECKHM I[IPUBOAOM
OT LITATHOrO TOIJHBHOIO HacoCa BLICOKOrO JapJjeHust. [ljas Boc-
IJaMeHeHHSt CMeCH CJYXKHUT KepaMHuecKass KaJHJIbHAs CBeyd C
BCTPOGHHLIM BOJALGPAMOBBHIM 3JEKTpPOHArpepaTeleM. JAEKTPOHa-
rpesare b BKJIOYaeTCd Ha peXUMAaxXx Iycka W mporpeBa JABHraTe-
Jsl, Ha OCTaJbHBIX peXuMax ceeua obecnmeudBaeT TeMmIepatypy
1170—1270 K 3a cuer BoIgeJsilOmerocss Ipd CrOP4HUH TOIJIUBI
Tellsa. DJaarogapst KOMIJeKCy KOHCTPYKTUBHMIX MEPONDHSTUH IIpu
pa6ote Ha BOAOpPOJe COXpaHeHa MOIHOCTL ABUraTesds Ha YPOBHE
0a30BOro Au3esst IPY OTHOCHTEALHO BLICOKHX IIOKasareJaX 3Hep-
reryueckoit 3ddexkTHBHOCTH (puc. 4.25).

Has obGecreyenust IpuemMJeMoro 3anaca xoja (He Menee
300 km) BOAOPOA HCTOJAL3YIOT B KHAKOM BHUIE, IpPW 3TOM OH IIO-
JaeTci B JH3edb CIenUaJbHBIM — HAaCOCOM  BGLICOKOrO  JABJEHHSL
XpaHaT BOAOpOXZ B KPHOreHHOM Oake ¢ 3alPaBOUHOH EMKOCTLIO
no eogopony 82 aM*. Bak maccoii 35 Kr u3roToB/JeH U3 JEerHpoBaH-
HOH cTaJu, 060pPYA0BAH BAKYYMHO-NOPOIIKOBOH H3oJstuueld. B cps-
3H C HH3KOH TeMIepaTtypod XWIAKOro BOJAOPOAa B TOIJHBHOM Ha-
coCe BRICOKOrO JaBJeHHst AM3e/f UCMOJAL30BAHbLl cnenuaJ/JbHbeE Ma-
TepHanbl. B YacTHOCTH, THAb3a H3rOTOBJAEHA M3 JIETHMPOBaHHOM
cTaJH, a pabouast NMOBEPXHOCTh IIAYHXKepa HUMEET MOJHAMHUJAHOe
nokpuiTHe, HepocraTku KaHHOH KOHCTPYKIMH BOAOPOJHOIO aBTO-
MOGHJIST — CJOKHOCTL 3aTPABKH KPUOT@HHBIM KOMIIOHEHTOM, HH3-
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KUl pecypc paboTH BOAOPOAHOro Hacoca H OoJbliiHe [OTEpH BO-
gopoaa (mo 12—15%).

B cBa3M ¢ TexHWYecKUMu NpobaeMaMyd M BbiCOKOH CTOHMMOCThLIO
nepeBoJa 4BTOMOOW/IA HAa YHUCTHIH BOAOPOJ B NOCAeAHHE IOJABI pa-
60TH B 3TOH 00.JacTd PasBHBAIOTCA [JIABHHM 00pas3oM B Hanpas-
JeHWH CO3JaHMs ABMratesss ¢ KOMOWHHPOBAHHLIM  OeH3HHO-BOJO-
POJAHBIM [NUTAHWEM, a TaKxKe CO3JaHHA BOJODOAHO-METAHOALHOIC
ApuraTessa, paboTapmero Ha BOAOPOJCOAEPXKAMIUX NMPOAYKTAX Tep-
MOKAaTaJUTHUecKOH KOHBEDCHH MeTaHoJa. DBaarogmaps akTHBHpYIO-
el 064BKe BOAOPOAa NOsIBJAsleTC BO3MOXKHOCTL paloTbl ABHIrA-
Teast Ha NepeofGejHEHHHX TOMJIHBHO-BO3AYIIHHIX cMecsX B 00OgacTd
YACTUUHBIX HATPY30K H PeXHME XOJOCTOro X0jJa. 3aBHCHMOCTh
npeneta Oo0elHeHUsi CMECH amp OT A00aBKU BOJOPOAA HOCHUT CJe-
AYIOMUH Xapakrep:

Coaepxanue Hs, 0 10 20 40 100
% {macc.)
Dlnp 1,12 167 2,56 334 5,0

BoJaee coBepilueHHON W MWUPOKO HUCIHBITAHHOH KOHCTPYKUHUEH siB-
Jasiercst 6eH3HHO-BOJOPOAHLEH aBTOMOOUAL «Mersedes Benz 280 TE»
(puc. 4.26). as akKyMyJupoBaHWst BOJOPOAA  UCHOJAL3YIOT Me-
taaaoruapua FeTiH, nozorpeBaemblii BOAOH, KOTOpas, B CBOIO
ouepeab, HarpeBaeTCsi B CIeNHaJLHOM TelJIOOOMEHHHKE 3a cyer
Tenaa OTpaboraBluX rasos. Beigensiomuicst BoOAOPOA IPOXOHUT
(PUALTP AT OUMCTKH OT YacTHy MeTaJsJadueckoro Hocurtens. C mo-
MOLIbIO PEAYKTOpa AaBJeHue Bojopoaa noHuxkaercs ao 0,2 MIla
H OH HOCpeJICTBOM 3JEKTPOMArHHTHLIX KJI14aIllaHnoB IOJA€TCst Ha
BNYCK KaXJOTCG LUAMHAPA, Kyjaa BIDPBICKUBAETC W OCHOBHOE TOII-
JuB0 — OeH3uH, YnpasJjeHHe KOMOWHUDOBAaHHOH TOIJIHBHOH CHCTe-
MOH OCYIMEeCTBJAsETC MUKPONPOLECCOPOM, BXOIHLIMH CHUrHaJjJamH
A% KOTOPOTO CJyXaT Harpy3ka u OOODOTH jgBUratelia, a Takxe
TeMIepatypa oxJaxialomed XKHAKOCTH. [1Jia aBapHHHOIO OTKJIIO-
UYeHHWs IOJaud BOJOPOAA HMEeTCst 3/AEKTPOMArHHTHLIE 3alOpHLIT
KJanaH, BKJioyaeMblll Bogutesem (TyMOJep Ha mnaHelu DPuOGOpPOB).
[lyck nBurartenss MOMXeT NMPOU3BOAUTLCA KakK Ha OeH3UHe, TaK W HA
BOJ0POJe BIJOTh A0 TEMMepaTypul OKpyxXKaiomero sosjpyxa —15°C.
Macca aBroMo6uAst MPH YCTAHOBKE JOMOJHHTENLHOH BOJIOPOAHOM
cucTeMBl MHTAHHs MOBHCH.Iach Ha 150 kr,

[Iporpamma ynpasJeHus nogauvell TolJiuBa o6ecneunBaer pabory
JBUraresis Ha cMmecu OeH3WHA W BOAOPOJA HA CPEIHUX HATpy3Kax
C peryjHpyeMBIM COOTHOLIEHHEM KOMIIOHEHTOB, IMOKA34HHLIM Ha
pHc. 4.27 [173]. Ha pexuMe X0J0CTOrO X04a U MaJbiX HArPy3Kax
Apuratesap paboraerT TOMbKO Ha BOZOPOIE, Hpu OOJbIIMX Harpys-
Kax — Ha uHcrtoMm Oensune. Ipekpaluenue mogaud BOgOPORa  mpsl
NOBBIIIEHHBIX Harpyskax o00yC/J0BAcHO CTpEMJEeHHEM COXPaHHTh.
MaKCHMAJbHYIO MOIMHOCTb ABUratedst, a Takxe H3bexarh ero xe-
CTKOH pabOTH, MOBHIIEHHBIX BHIOPOCOB OKCHAOB a30Ta H IPOCKOKA
INTAMEHH Ha BIYCKe. ¢
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Puc. 4.26. OcHoBHHC 3ncMeHTH aBTOMoORJR "Mersedes Benz 280 TE”, paboraro-
mero Ha OCH3HHO-BOAODOIHOH CMeCH:

{ — Mukpo-3BM; 2 —sanueuas ropioeuuna OGensobaxa: 3 — OGensoGax;, 4 — METARAOTHAPHI-

el aKKYMYAATOD; § — PHABTP; 6 — Fa30BLIA PELYKTOp; 7 — 3AU0DPALIH BCUTHAL: § — IpPOCCenb-

Hafl 3aCN0HKA C ONPHBOAOM OT CEpBOABHTATENS; 9 — PACTHAHTEAL Bojopoja; 10— GewsHHOBAS

bopcyuka: If — TenNOoGMEHHHK ¢ KDRIIKOH; [2 «— Qn0K 3NEKTPOHHOGrO YRpaBJjieHHE JBHraTe-

deMm; 13 — HaAcOC TENNOOOMEHHHKA: j4 — BeHTHAAUNA NoJ KOAKYXOM MCTAJINOTHADHIHOTIO AKKy
MYJAATODPA; I5 — BEHTHAANHA CAJOHA

CpaBHHTe/MbHBIE HCMLITAIIAS ABTOMOOHJIS NOKAa3aJd CJIeJyIOUHe

pe3yabTaThl (YHCJAHTENh — pacxoj] GeH3HHA, 3HAMEHATENb — PaCX0[
BOJIOpOAA) :

Cue - Be BeH3uHO-RO-
HCTeMa THT4HHA H3HHOBAA Aepoanan

Pacxon TomnHBa B O¢H3HHO-
BOM aoKkBHBadenTe, a/100 KM:

npu cKopocth 90 KM/ 9,3 2,9/4,1
npu ckopoctd 120 xM/fd 11,7 6,0/5,5
10 TOpPOACKOMY LHKAY 15,0 3,7/10,8
BubpoChl  TOKCHUYHEIX  Be-
MCCTB, T/LHKI:
OKCHAA yriaepoaa 41 5,6
YT€BO AODOLOB 12,1 85
OKCHIOB a30Ta 7,1 4.9

[lepeBoag Ha GeH3WHO-BOLOPOAHOE IHTaHHE CHHXKAeT pPacxor
OeHsnHa B JHanasode cxopocred aBuxkenuss 90—120 km/u mpu-
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Puc. 4.27. YHrBepcaJbHAf XapaKkTepH-
CTEKa GeH3HHO-BOJOPOJHOTO  ABHra-
TENA:

p, — cpennee 3ddeKTHBHOE JaRJeHHE WLHKJE;

A —uacTOTA BpallenBdA; UHPPE HA KPHBLIX

YKa3pBalOT OTHOCHTEARHOE cogep:xRaunne H;

B TOIUJHMBHOB cMecH; [ — o6Grnactb paloTel Ha
Boaopaxe; {1 — 1o He, ua GeusHHe

MepIo BJABOEe H JaeT €ro 3Ko-
HoMH0 okoyio 289% mpu e3zeno
FOPOJCKOMY  €3[0BOMY LHKJY.
llpn 3TOM 3HAYHTEJLHO CHHXKA-
10TCsi BBIOPOCH TOKCHUIIBIX MpPO-
aykroB: CO —B 7,3 pasa, yr-
J€BOJIOPOJOB H OKCH/IOB  a3o-
Ta — TpnMepHo Ha 30%.

naterr crpane HHcrutyTOoM 1npoGiieM  MaNIHHOCTPOEHHS
AH ¥YCCP co3pasn oneiTable o06pasusl  apromoOunenn ['A3-24
«Bosra» u «Mockeuy 412» ¢ GeH3HHO-BOAOPOAHBIM MHTAHHEM
[166, 174]. I'uapnaunii akkymymstop Ha 6asde cmiasa FeTi mnpw
macce [80 kr comepxuT okosio 2,5 Kr Bojopopa, uro OfecmeuwBa-
eT npober aBTOMOOMJIS B TOPOACKHX YCJAOBHNX  3KCIJyaTamhy
250—300 xm. [puratenn paloTaeT ¢ NepeMeHnOd MORaYei . BOLO-
poja: Ha XOJIOCTOM XOAy — Ha YHCTOM BOJLOpOJe, Ha peXkKHMe
MaKCUMadbHOU MOIMHOCTY — Ha cMecH 97% Oensuua u 3% Bogo-
poja. Ha uacThynblx Harpyskax cojep:KasHe BOJOpPoda B TOIIHB-
HOH CMecH H3aMensieTcss B 3aBHCHMMOCTH OT COCTaBa TONJIHBHO-BO3-
AyWHOH cMecH (koad¢uunenta H36bTKAa BO3AyXa) [0 ONTHMA/b-
HOMY 3aKOHy, o0eCnevHBaiOlIeMy MAaKCHMaJbHY10 TOIVIHBHYIO 3KO-
HOMHYHOCTL ABHrCATe]si H MHHHMAaJbHYI0O TOKCHYHOCTH OTpaboTaBs-
KX rasoB. B pesyibraTe 3KCNJAyaTallHOHHBI  pacxoj OeH3HHa
cuuswicsy Ha 35—40%, a Bpeiuble BbIODOCH COKPAaTHJMChL B He-
CKOJILKO Pas.

CaelyeT OTMeTHTE HeKoTopeie (u3nueckue OcOOEHHOCTH BOAOPOAA, Ompele-
JRI0mMe AONONHMTEJbHEE, ClCUH(HYecKue TPeGOBaHHA K KOHCTPYKUHOHHBLIM Ma-
TepuanaM. Boxopon obsazaeT cnoCoGHOCTRIO NPOHHKATH 'EPE3 TOJIULY MaTepHa-
Ja, B YaCTHOCTH MEeTaanos, ¥ C NOBLITEHMEM /[AaBJCHHA H TCMNCPATYpPH AHPPY-
3ug BOJAOPOJA B MeTaansl BO3pacTaetr, I'y6uHA TponHKAaHHR MOJeKya Boilopona
B KPUCTAMIHIECKYIO peleTKy MeTajsa B OOJbIUHHCTBE CJyyaeB HE MNpeBHIIAET
4—6 MM, a HpH HarapTOBKe MAaTCpHA.l1a MoXeT OniTh CHHMeHa 10 2,0—1,5 mM.
Jnas anoMuHHR OHa JocTHraetr 15--30 MM, a npH HarapToBKe CHHXaeTcs [0
4—6 mu, Boaopoanas aup@y3Hs B CTanax NPAKTHYECKH TOJHOCTBIO YCTpaHSAeTCs
AYTEM JIErHPOBAHHs C TOMOIIBI XpoMa, MONHOJEHa, BoJAbhpaMa H IPYrdx sdae-
MEHTOB.

BonopoAiio-BO3AyIHHEE CMEeCH XapaKTePH3VIOTCs LIHPOKOH 006-
JacThio BocnyaMenenust [4—75% (06.)] u B3pmBaemoctn [18,3—
74% (06.)], uTo MOBBIAET HX TOMKAPO- H B3PLIBOONACHOCTH. B TO
JKe BpeMs BOAOPOA OTJIHYAETCs BBHICOKOH TeMhepaTypod BocIJja-
meneHns: (590°C) ® €HoOCOOGHOCTBIO K OBICTPOMY pPacCeMBAHUIO B
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BO3JAYIIHOA cpefe, Gaarofapss ueMy [0 CYMMAapHBIM MOKa3aTelsaM
6e30IaCHOCTH OH TpPHpaBHHBAeTCs K INpHpoAHOMYy razy [171].

4.8. NPONYKTbI TA3HPHKALLIUH

B Teuenne psma Jer HEOAHOKPATHO H3ydaJacb H B OTAEIbHRIX
cAyYasx HaxXOAusga I[PaKTHUYECKOe BOIVIOUIEHHE HAes HCIOJb30Ba-
HHsf NpOAYKTOB NpenBapHTENbHOH rasH(QHKAaLHH TOIVIHBA B TEIJIO-
BHX ABurartedasix. Tak, B 20—30-e roanl LIHPOKO HCHONbL30BANH HA
aBTOMOOGHJIAX NPOAYKTH TasHpukanuu TBEPAOrO0 TOINIMBA — 1pe-
BECHble UyPKH, APEBECHLIH M KaMeHHBIH yrosb, TopdsHble H COJIO-
MeHHble OpHKeThl © aAp. l'asndukaunus ocCyluecTBasjach B CIELH-
aJbHOM rasoreHepaTtope, YCTAHOBJEHHOM Ha aBToMoOuiae (Takue
aBTOMOGH/JHM  HaswlBasm rasoreHepatoOpHBIMH), [ as3oreHeparop-
Hast yCTAHOBKA BKJIOYa/ja arperaTtbl OYHCTKH H OXJaXXAEHHS IOJY-
yaeMoro rasa H IpucrnocoOJeHus Ayl PO3XKHra TONJIHBA H ofec-
neueHusi nycka ABHratend. OCHOBHOH TOIVIMBHBIH ras, MOJyuyaeMblii
Ipu rasuHKanuy, — OkcHA yruepona, Kpome toro, B NOpoayKTax
rasnpuKaluy COLepKaauch BOJOPOJ, METaH M Apyrue roplouuera-
3u. Hampumep, cpeanuit coctaB rasa, IOJy4aeMOro H3 JAPERECHBIX
yypok ¢ abcomoTtHoil BaaxHocTeio 20%, Takom: 20,9% (06.) CO,
16,1% (06.) Hg, 2,3% (06.) CHy, 0,2% (06.) C.Hm, 9,2% (06.)
COq,, 1,6% (06.) Oz u 49,7% (06.) Ny Tensora cropanus rasa
okosmo 5 MJIxk/M?, a ropwoueld cMecu ¢ BO3AYXOM — 2,39 MJx/m?.

B Hamell cTpaHe CepHHHO BBINMYCKAJHCL Ta30reHepaTopHbe aB-
tomo6uan I'A3-42 u 3HC-21 (puc. 4.28), umeBline Maccy cHaps-
JKeHHOH rasorenepartopuoil yctaHoBku 360 u 600 xr coOTBeTCTBeH-
Ho, Ilpu Bcex HexocTraTKax ra30reHepaTOPHBIX aBTOMOOHJef
(CTOXKHOCTD 3KCIVIVATAUHH, HeGOJbIMEe MOIHOCTh ABHratesns H
rpy30NOAbeMHOCTb) OHM 00nanadH OJHHM OeCcCnOpHBIM IIpeHMylle-
CTBOM — BO3MOJKHOCTbI0 PaboTh HA AOCTYIIHOM H AELICBOM TBep-
AOM TOoIIUBe. B HacTosiimee BpeMs B CBSI3H ¢ M3MEHEHHEM LEHH HA
HEd)TﬂHbIC{ TOIJINBa BO MHOI'HX CTpaHaX BHORb BO3pOKIAAECTCH HH-
TePeC K ra3oreHepaTopHbIM aBTOMOOHJSAM. B KauecTBe OCHOBHBIX
CHIPbEBLIX FOPIOYHX MATEpHaJIOB JiJsi HUX NPENIaralTcs paldJ/HuHbie
OpraHHueCkHe OTXOAbl Ce/JbCKOTO XO351HCTBa H JIeCHOH HpOMbIHJJIEH-
HOCTH.

B nocnennue rofin BO3POC HHTepec K NPHMEHeHWIO IPOLEeCCOB
rasuHKauHue H KOHBepCHM HMAKHX MOTOPHBIX TOIIHB Ha Ooprty
ABTOTPAHCIIOPTHOIO CPEACTBA C 11€JbI0 NMOBHIIIEHHS 3HEPreTHUYeCcKOi
3P PexTHBHOCTH TPaAHUHOHHEIX MOPIIHEBHX JABHrarejed H yJyuile-
HUS HX 3KOJIOTHUECKHX XapaKTEPUCTHK.

C TOuKH 3peHHsi TIPaKTHUECKOH 3(QQEeKTHBHOCTH pa3HoOOHpas-
Hble crnocoObl rasupukanun MOMKHO Pasfes]HTb Ha JBE TPYINb:
1) rasupnranusi TOMIUBA B BHICOKOKAaJOPHHHBIN ras, coaepKaliuil
KOMIIOHEHTH C MNOBBIIIEHHOH JETOHAIMOHHOH CTOHKOCTBIO; 2) rasi-
(HKanuss W KOHBEPCHN TOINIHBA B ras ¢ NOBBLIIIEHHLIM COAEp:KAaHH-
€M BOZOpOna — BOJAOPOAHHIN CHHTe3-ra3. [IpH 3TOM BO3MOXKHa Kax
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Pruc. 4.28. OcHOBHmle 3JEMEHTH ra3oreHepaTopHoH YCTAaHOBKH aBTOMOOGHIR

I'A3-42:

! — BcrioMoraTedeHB kap6GlopaTop; 2 — rasoreHepaTop; 3 — OUMCTHTENL-OXJAAHTENb TOIAHB-
HOTO rasa; 4‘—BEIITHJTHTOD A08 3anycka reHepaTopa; 5 — cMecurenn AAA [IpHTOTOBJCHHA rd-
30BO3AYIIHCON CMecH. 6 — TOHKHN OUHCTHTENL rasa

NOJIHAs, TaK ¥ YacTHuHas razuduxanus TomnuBa. IIpeumyuiecTro
BCeX NpPONeccoB rasd(Ukanuyd TO K€, UTO W B H3BECTHHIX CJydasX
TIpHMEHEHHs] Tas3oBBIX TOINIMB: VJyullleHHe cMeceo0pa3oBaHus W
CropaHusi TOIJIMBA, [OBLINIEHHE 3IHEPreTHUECKOH 3KOHOMHYHOCTH
JBHTATENA, CHUXKEHHE COpepxKaHHS B OTpabOTaBLUIMX Tras3ax Bpej-
HEIX BHIOPOCOB OKCHAA yIrjepoja H CyMMAapHBIX VIJIeBOJOPOIOB.

JIOCTOHHCTBOM METOZOB rasi(PHKalMHd TOINIHBA B BBICOKOOKTA-
HOBBIH ra3 siBJsieTCd BO3MOXKHOCTb HCIOJIL30OBAHHA B COBPEMEHHBIX
IBUTaTeNIfAX ¢ NOBLIIIEHHOH CTeNEHLI0 CXKATHS HH3KOOKTAHOBLIX
GeH3UHOB, UTO II03BOJIAET PACIIHPHTH HX PECcypPCH B IIPOHM3BOJACTB2
M CHH3UTh MoTepd HePTaublx Gpakuui. OpnoBpemenno, B cjyuae
MOJIHOM WJIH JOCTATOYHO IayGOKOH rasu@UKalHd MCXOZHOIO CHIPbS
cTelleHb CKAaTHs JBUraTeN s MOXeT ObiTb JONOJHHTENbLHO HOBLILIE-
Ha Ha 2—4 e/, 4TO, B CBOIO O4epeab, NPHBEJeT K YJYUINeHHIO €ro
3HEpreTHuecKoi 3()PeKTHBHOCTH.

HauBounbuiee pacnpOcTpaHeHHe IOJYYHJ TIPOLECC Ta3zHPHKAIHH
INyT€M HENOJHOro OKHCJIEHHS Chipbd NPH KO3d¢HuueHTax wabniTka
Bos3ayxa a=0,1—0,5. B peaynbTare HEINOJHOro CropaHusi TOIJHBA
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o0pasyloTcsi BOLOPOJ, OKCHJ yraepoja H yriaeBOJOPOJAHLIE Ta3lbl,
B OCHOBHOM Me€TaH, 3THJeH, mponujaeH u OyreHul. COCTaB CHHTE3-
ra3a 3aBHCUT OT cnocoba OpraHusdgvy npounecca, CoCTaBa CHPbLiA
H KaTaJiW3aTopa, /aBjeHust H TeMneparyphl.

OCHOBHLIMH HEIOCTATKaMH [aHHOrO HPOIecca TasHPHKAIHH SBJASIOTCS 3HEp-
T€THUECKHE TIOTEPH, CBA3aHHBHIC €  YACTHYHBIM OKHCIEHHEM  yrJeBOIOPOIHOFC
CHIpbf, 4 TaKM¥e KOKCOOGpa3oBaHME, YXyAWaAlomee 3KCINYATAHOHHBIE KauecTBa
cunte3-rasa. I[lpy KospprumenTax H30LTKAa BOsayxa a=0,1 TemnosHe TOTEpPU
CPABHUTEILHO HEBENHKH W He upeBminalor 5—10%, HO coxepkanHe KOkca co-
crasiasier 0,2—0,3% (Macc.) ¥ 3HAUKTENLHO YBeJMYHABACTCH MpM JaJbHEHIIEM
o0oraueHHY TOTINTHBHOH CMeECH.

Cpenm pa3Hoo0pa3HBIX KOHCTPYKINHMH yCTPOHCTB JAs rasugpuxa-
IIHH MOTOPHEIX TOIINB B BLICOKOOKTAHOBBIH a3 CJA€AyeT OTMETHTL
rasnpuxatop Qupmel «Siemens», KOTOPLIH HCIBITAH B CTEHJI0BBIX
YCAOBHHX Ha JBMrarennx «Volkswagen-161» u «Mersedes Ben:-
2,1». VI3 HHU3KOOKTAHOBOrO NPSIMOrOHHOro OeH3MHaA rasuduxatop
ofecneunBasg MOJiyueHHe CHHTE3-T43a C OKTAHOBBIM YHCJOM OKOJIO
108 cnenyiouiero cocrasa: 4—6% (06.) He, 8—19% (06.) CH,,
8—9% (06.) CO, 3,6—6% (06.) CO; n 50—55% (06.) Ng; k. I 1.
rasuuxkatopa — okosio 95%. Tasuduxkanus TonmanBa oGecrneuuBa-
Ja pacliypeHne npenesa OO€AHEHHS TOIJIMBHOH CMeCH 10 o=
=1,45—1,6, uTO B COBOKYIHOCTH C APVIHMH $AKTOpaMH NO3BOJH-
JIO TIOBLICHTbL B3HEPreTHyYecKui K. I 1. Asuraresied na 10—15% u
CHH3HThL BHIOpOCH OKCHAO0B yriaeposa u asota B 3—6 un 1,2—
1,5 pa3a cOOTBETCTBEHHO.

HOJIY‘-IE‘HHQ rasa ¢ NOBBIIIECHHBLIM COAEpXKAHHEM BOIOpPOLAE MO-
KeT 6blTh OCYUIECTBJIEHO TE€PMOBO3AYILIHOH, MAapOBOH HJH TEPMOKa-
TaJHTHUeCKOH koHBepcHell. [IpH TepMOBO3AYLWHOH KOHBEpPCHH IpO-
HCXOIHT HENOJIHOE OKHCJAEHHE VIJAeBOJOPOJHOrO ChIPhsi H B TpO-
Ayxrax peakuuu Hapsigy ¢ Hp w CO cozeputcst JOBOABHO MHOTrO
NapoB BOJbI, JHOKCHAA yrJIepoja, MeraHa W JAPYrHX YIrJeBOLOpO-
0B, TeopeTHueckH BO3MOMKHBIH BBIXOJ BOAOPOLA MOXET JOCTH-
ratb 25—28Y% (06.) npu a=~0,1, ognako OOGBIYHO OH He IpeBbIlIa-
er 20% (06.). Kpome TOro, orMeuyaercs HHTEHCHBHOE KOKCOOGpa-
30BaHHe M BHINajgaHue caxu. [losromy Ha npakTuxke, Kak mpasHJo,
Hcnodn3yercs: peXkum ¢ o=0,20—0,35. OcHOBRHBIC HEAOCTATKH pac-
CMaTpHBaeMOro Hpouecca Te IKe, YTO W paHee: 3HepreTHYecKue
NOTepH W CKJOHHOCTL K KOxcOOOpasoBanwio. [lJis ycTpaHeHRms WHX
HCNIOJIb3YIOT M0jauy BOJSIHOrO napa, uto ofecneunBaeT BHIXOJra-
3a 6e3 tBepaof dasn npn o=0,20—0,26.

Cpenn Goablloro uucaa pa3paboTaHHBIX KOHCTPYKLHI TepMoO-
BO3AVIIHBIX ra3u(UKaTOpPOB BOJOPOLHOH XOHBEPCHH HanO6OJbUIVIO
M3BECTHOCThL nOJyuna rasupuxarop (puc. 4.29), co3paHHBIH B Ja-
OopaTopuW PEaKTHBHHX yCTaHOBOK BeaomctBa HACA (CIUA).
I'asngpuxarop mpeacraeasier coG0f TENVIOH30JNMPOBAHHBIH PEAKTOpP
c OJ0kOM KartaJau3aropa Ha ocrHoBe Huxkens. OH ocHapieH TeIJO-
OOMEHHHKAMH AJIsi NOAOrpeBa TORJAHBA H BO3JyXa 3a CUET Telid
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Puc, 4.29. Cxema TepMOBO3AYWHOrO rasupukatropa OeH3HHA:

I — sMynbcHOunas ¢opcyHka; 2 — HCHAPHTEAbHAA CIHPARb; 3 — KaTaausarop; 4 — repMmonapa;

5 — gHadparmMul; § — cuabgoH; 7 — peweTka; 8 — TenacoGMeHHHK: 9 -- KepaMpyecksit kopihyc,

{10 — peakuuonnana kamepa, [l — zamaapnas ceeda; /2 — spekTpoknanau; I3 -- dopcyunounas
ronoBKa; /4 -— niHeKOBRIl 3aBHXpHATEAb, /5 — cTpyHHAs (HOPCYHKA

NOJYYaeMOro CHHTE3-ra3a 3MYJbCHOHHOK (POPCYHKOH MJsi MOogayu
TOMVIHBOBO3AYIUHOK CMECH H aBTOMATHYECKOH CHCTEMOH yIlpagie-
HHY PpeXHMOM paborbsl rasnpukaropa. 3anyck rasu@Hkatopa
OCYLICCTBJISETCST C NOMOIUbIO CBeYH NpH a=(0,6, nociae uyero Ipu
J0CTHXeHHH pa6ouell Temmepartypbl karasausatopa (900—950°C)
OH aBTOMATHYECKH NEpPeX0JHT Ha pabouuil pexuM ca=0,35; k. 0. 4.
rasuukaTtopa Ha 3TOM pexume coctasaser 0,75—0,78, a noxayuya-
eMBbll CHHTe3-ra3 XapakTepH3yercsi CAEAVIOUMM CcocTaBoM :[B %
(06.]: H;—21,6, CO—236, CO,—1,2, N;—51,2 TIasu¢puxa-
TOp TpOLIEs BCECTOPOHHHE MCILITAHHS B CTEHAOBLIX VCJOBHNX B
cocTaBe ABHrartessi, a Tak¥Xe Ha aBToMoOnse «Chevrolet» Ha Gero-
BbiIXx OapafaHax u B JOPOXKHBIX ycCioBHaAX. WchblTaHuMst MOXazanu
BO3MOXKHOCTb CYIIECTBEHHOTO TOBBIIIEHHN SHEPreTHueckod sddek-
THBHOCTH J[ABHratelds W CHHIKEHHS BbLIOPOCOB psiia BPEAHBIX Be-
mecTs npu pabore ¢ rasupuratopom |[175]. B uenoMm nokasaHa
BO3MOXKHOCThL IOBLILUEHHS IHEPreTHUecKoli 3((eKTHBHOCTH JABHra-
T€Jsi H ABTOMOOMJIS 3a CYeT BOJOPOJAHOA KOHBEpCHH Ha 25—409Y%,
UTO COTJIACYETCS C pe3yJbTaTaMH HCILITAHHA HA OGeH3HHO-BROJOPOA-
IIOM NHTEHWH NPH HCNOJb30BAHHH YHCTOr0 BOJIOPOJA.

[lapoBass koHBepcHsT YrJI€BOLOPOLHOrO TONJVIMBA B KOHCTPYKTHB-
HOM OgopMJeHHH 60Jee CJ0XKHasi. IJTO ODYCJAOBJAEHO HEOGXOIH-
MOCTBIO MME€Tb [JONOJHHTENbHYIO €MKOCTh AJsi BOJbI, CHCTEMY ee
noJaun H JAO3HPOBaAHHS.

B Wucruryre rasa AH YCCP paspaboraHa ABYXCTyHeHYyaras
CXeMa INapoBOH KOHBEDCHH O€H3WHA, KOTOpas pealH30BaHa  HA
maJsorabapuTHON nepeaBHXKHOH ycTaHoBke®. ¥YcranoBka YKB-I

* Amurpuenko B. H., Muwenko H., T. Beceaoe B. B. Manorabapuruas ne-
PCABHIKHAK YCTAHOBKA AJ51 mMapOBON KonpepcHH Oensuua//KatannTHdeckas KOH-
Bepcust yraesonoponos. Kwes: Haykosa aymxa. 1979. Bem. 4. C. 73 77.
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(puc. 4.30) BrJIOuaeT CHPbLEBOH y3eJs, alllapaT AJ KOHBEPCHH
OeH3MHa (cCOBMEmAOUHA (QyHKIHH peakTtopa rasupuxauun Oed-
3HHA M BBICOKOTEMIEpPATYPIIOH KOHBEPCHH MeTana), peakTop IJs
MAapOBOH KOHBEPCHH OKCHjla YIJepojia M almapaT ;i CepOOUHCT-
Ku. [Ipon3BoauTenbHocTh yCTanoBKH (no rasy) 0,2—2,4 m3/q, BH-
xo1 Bopopona 35—709% (06.), MaccoBoe OTHOMIEHHe BOAa : Oen-
3un=3,4—5,0, temneparypa 300—750°C; macca ycTraHOBKM ©Oe3
CHIpbA H KaTaJu3aTopa — 795 KrI.

[Ipn u3yueHHH NapOBO# KOHBEDPCHH H-TellTaHa Ha YCTAHOBKE
YKbB-1 ycranoBieHo, 4TO BHIXOJ BOJAOpOda H HNPOH3BOJHTENbHOCTh
npouecca pacTyT C NMOBLIIIEHHEM TeMmepaTypbl H H30bLITKAa BOJSHO-
ro napa. YBeJHUENHE XK€ AaBJICHHS PEe3KO CHHIKAET BBHIXO] BOJIO-
poza: B juanasone 0,56—1,6 MIla or 56,8 no 42,1% (06.).

B xauecTBe cblpbsi Nmpoiecca TEPMOKAaTAJHTHUECKOH KOHBepCHI
HauOo/blllee NpHMEHEHHE NOJYYHJI METAHOJ, YTO CBSI3aHO C BHICO-
KHM CORAepXaHHeM BOAOpOAa B 3TOM npoAykre (cBuime 12%),
HH3KOH Temmepatypod nponecca (200—300°C), ero BHICOKO#H
HepreTuyeckod 3(Q(QEKTHBHOCTBIO KW MPOCTOTOH oprauu3annu. Co-
rJacHO TepMOJIHHAMHYECKMM pacuyeTaM, B IPOAYKTaXx KOHBEPCHH
BOJAHBIX pacTBOpPOB MeTaloJla MOXeT coaep¥kartbesi A0 70% Ha.
Ilpn wmcnogab3zoBanuM Temma OTpabOTABIIHX Ta30B Ha KaX/JIH#
MOJb IIPEeBPallleHHOTO METaHOMa YTHAU3MpyeTcH =75 K]Jlx Temnia,
OJlarofapsi ueMy TEOPeTHUYeCKHH K. I J. CHCTeMbl rasuuxaTop —
ABHraTesqb BHYTpeHHero CropalHA IOBBLILIAETCH NPHMEPHO HA
11%.

K HacrosimeMy BpeMeHH CO3JaHbLl pa3nooOpa3Hble KOHCTPYKIUHM
TePMOKATAJHTHYECKHX Tra3H(HxaTopoB MeraHona, Pabora 06oJb-
LIMACTBA H3 HHX peaJIu3yeTcH IIG OJHOH H3 cXeM, NOKa3aHHBIX Ha
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Puc. 4.30. CxeMa ycTaHoBKH mapoBOH KOHBePCHH feH3HHA:

[ = Bauky GenamHa H BoaL; 2— gacoC-AC3aTop; 3 — Tollounoe YITpPoHcTRO, 4 — peaKTep KOH-

BepcHM (eH3MHa: 5 — 3MEEBHK; 6 — peakTop NMapoeolli- xowsepcan CO; 7 — ycTpolicTBO cepo-

OUHCTKH; & — cTofiku; 9, /2 — cmkcaTopw: /0 — rennoeaa H3oaguuA; [IJ — xepuyc; 13—15-—

Tepmonapu; J6 — pecHsep NpHPogHOro rada; /7 — XoneaHAbHHK-KO4IeucaTop; J8 — Baaroot-
ABNHTEAB: /9 — poraMeTd: 20 — PEeryaaToD ZaBacdua
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Puc. 4.31. BapuaHTe TepMOKaTaJHTHUeCKOH KOHBEpCHM MET2HON2 MpPH aTMo-
cpepuoM (a) H BoicokoM () AaBICHHAX:

I — Gak ¢ MeTauoNoM; 2 — HCIapHTenb; J — DeakTop; 4 — ABHIATeNL; 5 — pajgHarTop IBHIA-
TeNdA; 6§ — HACDL;
I — prpaGoraswne raaw; /I -— oxJaxjganowas XHAKOCTs; [f] — Gensun; IV — Bosgyx

puc. 4.31. B kauecTBe KaraJiH3aTopa HCIOJIB3YIOT NMPOMBIIIJIEHHBIE
LHHK-XpOM-Me/IHHe xaTanuzatopbl. IIpn temnepatype =300°C n
00beMHOl ckopocTH mopaun chipbs 2000—2500 u~! obecneunBaer-
cst cTeleHb KOHBepcHH He meHee 80% napoB MeTaHONa ¢ BHIXOJOM
2 M3/uy cuHTe3-rasza ¢ 1 s katanmuszartopa. Ha karaausatope ZnO/
/CuO npn remneparype 300°C u paBnennn 147 klla nonyuen cuH-
Te3-ras ciaenyiomero cocraBa [B % (06.)]: H.—63, CO—24,
COs—4, CHy—1, CH3OCH3—3, CH;OH—5 [175].

[To cpaBHenHI0 ¢ cHcTeMaMK XpaHEHHSt BOAOPOAHOrO TOIJIHBA
(KpHOreHHOH, THAPHANOR H ra3o0aJJiOHHOH) OpH HCNOJb30BAHHH
METaHOJbHOr0 ra3H()HKaTopa Macca TONJHBHOA CHCTEMH CHHXKa-
ercs B 7—I10 pas. Kpome Toro, ormeuaercsi 6osee BBICOKHIT 3¢-
(beXTHBHBIH X. IN.A. JABHraTesasi na YacTHYHHX Rarpyskax. Hanpu-
Mep, NpH CTERJOBBIX HCHBITAHUSIX ABHraTensi ¢ pabouum ob6bemMOM
2,4 1 n e=8,2 Ha MOMeJIbHOM CHHTE3-Ta3e, COOTBETCTBYIOLIEM IID
COCTaBRy NPOAYKTAM KOHBEPCHH MeraHOJa, obecneunBanach YCTOM-
ynBas paborta npn a=2,4 [176]. Ilpn stoM s>hPpekTHBHHIA K. O, I.
0 cpaBHEHHIO ¢ OEH3HHOBHIM BapuaHTOM BO3poc Ha 21%, a BHI-
OpOChl TOKCHYHBIX KOMIOHEHTOB ¢ OTpaBOTaBIIMMH ra3aMH Ipax-
THYECKH OTCYTCTBOBAQJIH.

4.9, NPOYKUE BUIADbl AJIBTEPHATHBHDLIX TONJIHB

Bo mMnorux crpanax H3yuaercs BO3MOMKHOCTb HCIIOJB30OBaHHSA pac-
THTENBHEIX MaceJq B KauecTBe TONJIHBA /JIsi HM3eNbHBIX JBHraTe-
nefi. OcO0eHHOCTbID PACTHTENbHBIX MAaCeNJ [0 CPaBHEHHUIO C TOBAp-
HLIMH AM3€/MbHEIMH TOIVIMBAMH SIBJISIIOTCH OoJiee BBICOKAs BSI3KOCTD
H TJIOTHOCTh, BhicokKoe coiepxkanue (8—99%) xucaopojsa m obyc-
JOBJEeHHO€ 3THM HEKOTOpoe cHMKeHHe TelJVIOThl CFOpaHHsI TOMJIMBA:
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Macno llogcoaneugoe Pancosoe JIsHAHOE

[TnoTHOCTH, KIfM3 925 922 932
Baskocrs (37,8°C), mm?/c 35 37 29
Tennora cropasus, 36,4 36,9 37,0
MIx/xa

Ilpu paboTe Au3esbHBIX ABHTATENEH Ha PACTHTENBHHX Macaax
K. . . HEeCKOJbKO BHILE, yeMm INpu pabore Ha TOBAPHOM JH3€Jb-
HOM TOILJIHBE, OJHAKO MOIMHOCTb CHHXKaeTcs Ha 5—209% B 3aBu-
CHMOCTH OT BHAA Machaa., Fi3-3a NOHHXKEHHOH TeIIOThl CropaHus
TONMJHBHAS 3IKOHOMHYHOCTH JBHTATENS HECKONLKO YXyIIIaeTcs M,
KpoMe Toro, HabalojaeTcs MOBBILUEHHOE KOJHYECTBO VTIJCPOLHC-
ThIX OTJOXEHHH IpH JJHTEAbHOH pabote. IDKCNAYaTAUHOHHBEIC
CBOMCTBA PAacCTHTEJNbHBIX MaceJ MOTYT ObiTh YJAYUUICHB NYTEM HX
OYHCTKH HJAH BBEJEHHUS clepHaJJbHBIX NPHCaAOK.

Ha ocHoBaHMM 3KCNEepHMEHTOB YCTAHOBJEHO, UTO IIpeaKaMep-
Hble AW3eSH NpH paboTe Ha PACTHTENLHLIX Macjiax HMEIOT JyullHe
XapaKTEPHCTHKH M MeHEee CKJOHHH K BBHIXOJY H3 CTPOSI, 4eM JIH3ENH
C Hepaz/eseHHO¥W xaMepoii cropaHusi. Tax, B HCCAeIOBaHHSIX TPak-
TOpHOro amszeqs «Steur WD 408/43» Ha cmecn pamcoBoro Mmacsaa
U JAH3EJBHOro TOIMIHBA B PAaBHOM COOTHOIUEHHHM Tocae 287 u 3xc-
nJayatauud HaOJl04aiock 3aierasne KoJsel, 3acMOJieHHe RBBINyCxK-
HOT'O KaHaJla H 3HAUYHTEJNBHBEIE OTMAOZKEHHS Ha BBINYCKNBIX KJaalla-
HaX, XOTH PacHHJHTeNH (POpPCYHOK H 3JieMEeHThl TOIJHBHOrO Hacoca
BEICOKOTO faBjeHHsi OcTaBajnch 0e3 usMeHeHus. [Ipw uncnbiTaHHsIX
CMECH MOJCOJHEYHOTO Macsa ¢ AH3EJAbHBEIM TOIJIMBOM B COOTHOLIe-
HUU 2 :8 Ha npefkaMepHuIx AH3easx THna «Deutz F3L 912» mocae
400 u 3kcnayatauuMd OOHapyXxeHO 3aKOKCOBBIBAHHE CONJOBHIX Ka-
HanoB pacneiinTesaeit ¢opcyHox. B TO xe BpeMs npeikaMepHble
qusenun ¢dhupmel «Deutz» ynoeaeTBopHTenbHo paboTanm Ha OUH-
IIIeHHOM NOJCONHEeYHOM Macge Ha NPOoTsKeHHH oxosio 2000 Thic, u
B YCJOBHSX PSIAOBOH 3kcIayarauuu [177].

anMeHHTeJIbHO K IABHraTensM C HCKPOBLIM 3aXHraHHEM B HHOHP[P[ H3ViICH&
BO3MOXHOCTh HCMO/BL30BAHHS SBKAJHNTOBOTO MAacja H ero cMmecet ¢ GeH3HHaMH
H COHpTaMH, H3-3a BHICOKOH BSI3KOCTH ODpHMEHEHHE 3TOro Macha TpEGOBa.HO ne-
peperynMpoBKH KapblopaTopa, M BCe DAaBHO TpH pafoTe aBTOMOOHNA HA YHCTOM
Macne 3arpyiHfCa 3anyCK IBHrateJf, YXYAILIAJHChH TOIJMHBHaAN 3KOHOMHYHOCTH
H JHHaMHUYeCKHe KaueCTBa. yCTaHOBJIEHO, 4YTO OTTHMAJLHLIM SBJISETCH COLEpHKa-
une 10—20% wmacaa Kak B cnuprax, TaK ¥ B OcH3MHAX.

Ifenecoo6pa3nocTs HCNOJb30BAHHS PACTHTENLHBIX Maced B Ka-
4ecTBe MOTODHLIX TOILIMB NPH3HAETCS NPEHMYLIECTREHHO B ABCT-
pasiuK u psfe crpal THXOOKeaHCKOro faccefHa, CEJIbCKOE XO3gHCT-
BO KOTOPHIX CNELHAaJH3INPOBANOCh Ha MPOH3BOJCTBE apaxHCOROIO
R KOKOCOBOTO MaceJ. Takass BO3MOKHOCTb INonTBep:K aeHa npuBe-
JeHHBIMH B ABcrpasaunu B 1979—1980 rr. nogerbIMH HCHBITaHHSMA
TPAKTOPOB H TPY30BHIX aBTOMOOHAEH c JH3€JMbHBIMH JBHraTeJsi MH
Ha apaxucoBoM MacJge. BoimosanenHsii B @PIT cucremubiit Texum-
KO-3KOHOMHYECKHI aHaJ /M3 OCHOBHBIX HallpaBJA€HHY HCIIOJb30BaHUS
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GuoMacchl 10Kasas, UTO AJs 3TOH CTpaHbl HanOOJBIIHI HHTEpeC
npejacrasJisier palcoBoe Macho. [lam ycaoBu#t Bpasuaunn ¢upmoit
«Caterpiller» pexoMeHAyIOTCH CMECH DAacCTHTEIbHBIX Maces (U3
coeBbix 0000B, MOACONHEUHHKA HJH 3EMJSHBIX OPEXOB) C JAH3€Jb-
HBIM TOIJIHBOM B COOTHOWIEHHH 1 : 9.

B ¢Bs13W ¢ MEPCOEKTHBHOCTBIO BOAOPOAA Kak MOTODHOro TOI-
JHBA HpaxKTHYecKHii HHTepec INpeLCTaBJNsieT €ro KOHBEPCHS B BHI-
COKOKHIISIIHE TOILJIHBA, HCNOJb30BaHHE KOTOPBIX OblAO On  OoJee
npHeMAEeMBIM JJi1 aBTOMOOMJbHOro tpadcmopra. OIHMM H3 TakHX
TOILIHB sIBJsieTcss amMMHax [178], mpOM3BOACTBO KOTOPOTO XOPOILIO
OCBOEHO, OH OTHOCHTEJbHO HEAOPOr H HMEET YIOBJETBOPHTEJbHBIC
TEPMOJIHHAMHYUECKHE CBOHCTBA. B HOpPMAJbHBIX YCAOBHSIX aMMHAK
HAXOJHTCA B ra3000pa3HOM COCTOSHHM H IIpeAcTaBjasier  cobod
GecuBeTHBIN ras ¢ pe3kHM H xapakTepHbIM 3anaxom. Ilpn temnepa-
Typax OKpyXalolllef cpelbl aMMHakK CHHIXKAeTCs yXKe IIpH JAaBJje-
Han 0,6—0,7 MIla. CiKHKEHHBIHI aMMHaK XapakKTepPH3YeTCH yMe-
PEHHBIMH 3HEpPreTHYECKMMH noxasatensiMH (cMm. taba. 4.1). Mac-
COBasi HEProCMKOCTh aMMHAKa N0 OTHOWEHHI0O K OEH3HHY, MeTa-
HOJY H BOAOPOARY HHKe B 2,5, 1,1 u 6,5 paza COOTBETCTBEHHO, B
TO BpeMsl KaK I10 3HeprofJjOTHOCTH OH IMPEBOCXOJHT OOJbLIMHCTBO:
paspaloTaHHBIX CHCTEM XpaHEHHsT BOJOpPOJa Ha aBTOMOOHJE.

XapakTepHOH OCOOEHHOCTLIO HCIOJL30OBAHHS aMMHaKa sBJSA-
eTCs HM3KHH CTeXxHoMeTpHuyeckni xosddunumeur (6,1 xr/xr), BuICO-
Kasi TeMIlepaATypa BOCIJIAMEHEHHsT aMMHAYHO-BO3JAYWHBIX  CMeceil
(650°C) u ux «Bsiaoe» cropanue. Ilocsennee 06ycaoOBII€HO HH3-
KO TeMnepatypoil «aMMmMuHaynoro» mJjamenn (1956 K no cpasue-
HAlo ¢ 2336 K nos OeH3HHA), B CBH3H € 4YeM CaMOYCKOpEeHHEe
peaxiuit ropenust samennsiercs. Lleranosoe unciao aMmuaka 0Ju3-
KO K HYyJIO, B TO e BpeMsi aMMHakK OTJHYaeTcsi BBICOKOH JeTOHa-
IIHOHAOH CTOHXOCTBIO: €ro OKTaHOBOe 4YHCJAO0 cocraBisier =110 no
MOTOpHOMY M = [30 no uccieloBaTesbCKOMY MeTOAaM.

Benencreue HEYJO0BJAETBOPHTEAbHBIX 3KCIMIYaTaHOHHEBIX
CBOHCTB aMMHaka A4 Opranusauuu paboThl ABuUratesst HeoOXou-
MO CYIIECTBEHHO MNOBLICHTL HEPTreTHUECKHH YpPOBEHh BOCIJaMeHe-
nus. [losToMy B JBHraTesdsix ¢ HCKDOBBHIM  BOCIJIaMeHEHHeM
YCTOHYMBOE Cropanue aMMuHaxa o0eclneYHBaeTcCy JiMllb NPH HaJH-
YHH BBICOKOTEMIEpaTypHOH CBEUH C UIMPOKHM HCKPOBBIM IIpoMe-
KYTKOM H MOLUHOH KATYIUKOIl 3a)KHraHus. B gBurarensix ¢ soc-
'TJAMCHCHHEM OT CXKATHS 3TO JAOCTHraeTcsi YBEJHUEHHCM CTeNeHH
cxatus A0 35 NpH OJHOBPEMEHHOM INOBHIUEHHH TEMNEPATYPH BO
BIIYCKHOM KOJIJIGKTOpPe H CHCTEMe OXJaxJCHHs ABHCaTedss A0
150°C. Oanako, xak nokaszanu HccAeroBanusi, npu paborte ogHo-
uuaHEApoBod ycranoBkH CFR Ha aMMHake B yKa3aHHBIX YCJOBH-
X MakcHMannnoe aasaeHHe nukaa jgocturaer 15,8 MIla, a paGo-
YHHA OpPOLECC XAPAKTEPH3IYETCs IOBBIIEHHOH JKECTKOCThIO.

B KauecTBE ApPYrHX MeTOAOB HHTeHCH(PHKAIMH BOCIIAMCHEHHWSA H CropaHHA
aMMHaKa B MOPLIHEeBHIX ABHTATENAXYpCKOMCHAYIOT BIpBICK 3aHajbHOTO TOINJHBA,
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1006aBKY aKTHBHPYIOIMMX NPHCAA0K, ONTHMH3AIHIO KaMepwl cropaHus # ap. Xo-
POIIHM 3anasnbHHM TONJHBOM SABJACTCH AH3ENLHOE TONJHBO C MNOBLILIEHHBIM Iig-
TaHOBHM uucnoM (50—60), Bnpeick Kotoporo ofecmcuuBaeT yeTOHyMBOE cropa-
HWe aMMHaKa NPH CPABHHTCAbHO HCBHICOKWX CTCNCHAX cxaTuda. Tak, Ha ojHo-
LHJIMHAPOBOM JH3€Je CO CTemeHblo cxartus 16,5 razoobpasHuii aMMHak B CMecH
C BO3JAYXOM NOAABAJCH B HHJIHHAPHL K HA TAKTE CXKATHA BIPHCKHBAJOCHL AH3C/b-
Hoe ronAuBo. [Ipu sToM uHARKatOpHmEH K.u. A. ABurateis Bospacrand Ha 10—
35%. HeobxoaHMoe KOJMYUECTBO AM3EAbHOLG TOMJAMBa cocraBaanc 27—40% ot
pacxoja aMMuaKa B 3aBHCHMMOCTH OT uucia ofopotoB aBuratens [178].

Cropanue aMMuakKa aKTHBU3MPYCTCA 0pH 100aBKe K 3ana’bHOMY  TOMJHBY
TIPHCAAOK, B YAaCTHOCTH NEHTHAHMTPATA MM AHMETHACHADA3HHA, TNpHYEM MOpHMe-
HeHHE TOCACAHEro MPeANoYTHTEIbHEEC BBHAY GIH30CTH ero CBOHCTBAa K CBOHCTBaM
ammuaka. C oGeuMu NpHCapKaMH AOCTHIacTCH YCTOHUMBOE CropaHue aAMMHAUHBIX
cMeceit NpH OOHUHHX CTeneHAX cKaTuA: ¢ A0GABKOH NEeHTUAHHTpATa NpH €=12,
2 JUMeTHIrHApa3HHa — NpH e=13,7. Yayuwednio paboTH aBHratels Ha aMMHuake
CHOCOﬁCTBYQT H nOojada B Kamepy cropalms[ TaKHX aKTHBHHIX rasoB, KiaK BO-
NOPOA H aueTH]EH,

DOJBIIHHCTRO LBETHHIX MeTaadsoB (Mej b, Oponsa, JaTyHb H
Jipyrie CIviaBel) INOABEpraloTcsi 3HAYUTENBHOH KOppO3uWH NPH BO3-
JeHCTBAM aMMUaka. OTHOCHTENBLHO CTOHKH CTaJib, UyTYH, aJIOMH-
HUH, HHKeJb M THTaH, YrJAepOAHCTAasi CTalb IPpaKTHYECKH He KOp-
pO/NpYeT NpPH KOHTAKTE CO CIKMIKEHHBIM aMMHaKOM, MO3TOMy M3
1lee W3rOoTaBJAHBAJOT TPyOONPOBOALI H PE3€pByaphl Ajsi TepeKauH-
BaHHs1 M XpaHeHus aMmHaka. [nuTenbHbie HCObBITaHMs HA JABHra-
tesle CFR noxasanm, uro npu paboTe Ha aMMHake NOBLILIEHHBIH
u3Hoc HabJloJaercs JHIOb VY jeTajeHd, HSrOTOBJEHHBIX H3 I[BET-
X MeTaasioB, ocobeHHo H3 Melu H ee cmiaasos. ks mpokaanou-
HBIX MAaTepHaJIOB CTOHKHMMH K dMMHAKY SBJASIOTCH (HTOPOINACTH
U HEKOTOpH® COPTA pPE3uHBl. DOJbIIMHCTBO HEPTHHBIX M CHHTETH-
YeCcKHX MaceJ IMpakTHYeCKW He H3MEHsII0OT CBOH CBOHCTBA IIpU pa-
6ore aBuratenss Ha aMMHake. [Ipu 3TOM OoTMeUeHBI JIMINL HE3HAYM-
TeJbHEIEe KOJgeDaHWs BSI3KOCTH W HEKOTOpoe CcHixXeHne 3h(eKTHR-
HOCTH aHTHOKHCJHTE@JbHBIX NPHCAJ0K.

Conmep:aHne aMMHaka B BO3jayxe pabOuyHX NoMemeBHH M Ha-
CEeJeHHHX MECT OlpaHMYMBAEeTCs CAeIVIOHMH  KOHUEHTPAUMAMH:
ITNKp:=20 mr/m®, I1EKyp=0,2 mr/m® u IIJIK:..=0,2 mr/mM®, 1. c.
TpefenbHO-A0NYCTHMEIE KOHIEHTpaIHd MapoB aMMHaka B BO3JAyXe
B 3—4 pasa Bhllle Mo CpaBHEHUIO ¢ MetaHoJoM. Kpome Toro,
OMacHOCTh aMMHaKa B 3HAUHTEJNBHOH CTENEHH CHHXKAeTCs PE3KHM
coenHdHUeCKHM 3anaxoM, 6aarofapst KOTOPoMy oOH o0HapyXuBa-
ercs yxe MpH KoHmeHrpamusix napos 0,05 Mr/m3. IloaroMy Tokcu-
KOJIOTHYECKOe BO31efCTBHe aMMHAaYHOTO TOTJIHBA MOMHO CBECTH
K MHHHMYMY NPH TepMETH3a[HH TOMNJHBHOM CHCTEMbl aBTOMOOM.IS
H cOoGMIOLEeHMH COOTBETCTBYIOMHX MepPONpHSTHA TexHukuH OGesomnac-
HOCTH. :

Mayuyaercssi BO3MOXKHOCTH HCHOMBL30BAHHSI B KayecTBe MOTOPHO-
ro TOmJHBa AaleTH/JIeHa. B HOpMadbHBIX YCJOBHUSIX aUeTHNEH —
6eciuBeTHHIH a3, KOTOpHI Npu temneparypax 15—20°C  moxer
XpaHHTbCSI B KHJAKOM COCTOSIHMH no;i AasdeHdem 40--50 MIla.
OJHako HCNOJb30BaHHE KHAKOMO amerwdeHa IO TakWM JaBJE€HH-
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eM NIpaKTHYECKH HCKJIOUYEHO B CBS3H C BO3MOXHOCTLIO ero B3phiBa
npH jpapJjenusx suime 0,27 MIla.

AneTH/IeH XapaKTepH3YyeTCsi BBICOKHMM 3IHEPre€THYCCKHMH IOKa-
ateasamu (cM. ta6a. 4.1). OH N€rko BCTYMAeT B PeakiHio ¢ KHCJIO-
POJOM BO3]VXa, BLIACJSIS NPH CTOPAHHH CMECH CTeXHOMCTPHYECKOI'O
cocraa 105,2 kx. Tenusosoit sdpdexkT ropenus aueTHJIEHO-BOS3-
JYIIHBIX CMeced MeHbIne, yeM TEeNJOBOH 3dpexT peakuuu pacnajia
YHCTOro ameTuJ/JeHa, cocrapiasiiomuit 2271 kJlx/Monb. Takum 00-
pa3oM, B INPOTHBONOJOXKHOCTL OOJbLUIMHCTBY TONJHB IpH ofora-
HICHHH aleTHJIEHO-BO3AVINHOA CMECH ce TensoBoH 3bhdekT Bo3pac-
taeTr. TeM He MCHCC MaKcuMaJibHast CKOPOCThb peakuHyu, MHHHMaJb-
Hasy SHEPrus 3aXKUrailid W JADYTrHE 3KCTpeMaJbHbIe HIDapaMeETpbl
ropeHus COOTBETCTBYIOT CTEXHOMETPHUECKOMY COCTABY alCTHJACHO-
BO3/AYIIHOH CMECH.

K Hacrosiemy BpeMEHH HM3BECTHO 11€60JbIIOE UYWCIO 3KCIEepH-
MCHTaJbHBIX HCCAEJOBaHHA paboTH NOPLUHEBLIX BUraTesell BHYT-
PEHHEr0 cropaHHsi Ha aleTHJEHe, KOTOpble BLIIOJHEHH NpeHMylie-
CTBEHHO Ha OJHOnMAnHZpoBbix ycTaHOBkax CFR. OcobeHHOCTbIO
aueTuJeHa SBAAETCH BLICOKAsT CKJOHHOCTb K J€TOHAIIHH, HCKJIO-
Yauias BO3MOXHOCTL paloThl JBUraTes; Ha GOraThlX H CTEXHO-
METPHUYECCKHX CMECHX. Bmecte ¢ Tem MUPOKHE KOHIEHTPALHOHHBIC
npejaennl BOCIVIAMEHENMs] ¥ TOPEeHHd AaUeTHJeHO-BO3AVIIHLIX CMe-
Cell MO3BOJINIOT OpraHH30BaThb PabOTy ABHraTesss I[PH HOHHIKEH-
HbIX CTENeHsiX CXKaTusi 3a cueT yabTpaoOeaHeHuss TONJHBHOH cMe-
ci. CorJaacHo 3KcllepUMeHTAJbHLIM JAaHHHIM, B jJHanalone g=
=4-—6 crabusnbHas pabora ycranoekd CFR o6ecneunmsaercs npu
o=145—24, npuyem c NOBLIIEHHEM CTeNeHH CXKaTHi TpaHHLA
GeseTOHAaLMOHHOR paboThl ABUTaATeNs cMelaercs B OenHyo 06-
Jactb. B sToM ciyyae MOTepH MOWHOCTH IO CcpaBHenHw ¢ pabo-
TOi Hz OeH3HHe cocTaBJ/siIOT 0K0J10 30% npu cHMXEHHH HIIHKA-
TOpPHOroO K.Mm. 1. Ha 10—129% [179].

Has obecneuenna 6e30nachocTH  HaHOOJBUICE PACHPOCTPAHEHHE MOJYYUJIO
6ansoHHOE XpaHeHue H TpaHCNIOPTHPOBAaHHE ALETHJCHA, PaCcTBOPCHHOrO B auero-
He. CTaJpHHE 6GaJAOHBL 3aMOJHEHDB AKTHBHPOBAaHHHIM JAPEBECHBIM YIJaeM  HJH
APYrHM TIODHCTBIM MATEPHAJAOM. B HacToALeL BPEM# B TaKux GansoHax Jomyc-

KaeTcd AapieHne A0 2,0 MIla n 6GesonacHOCTb XpaHCHHS NOJATBEPXKAESHA MHOIO-
YHCIEHHBIMH HCNBITAHHAMH.

B cBj3H ¢ BHICOKOH CTOHMOCTBIO NPOH3BOACTBA JKHAKHX MOTOP-
HBIX TOTJIHB M3 yrJedl B TeueHHe MHOTHX AECHTHJETHH H3yyaercs
BO3MOXKHOCTb HENOCPEACTBEHHOrO HCMOJIb30BAHUS YIAS B MOpIIHE-
BHIX ABHraTeNgX BHYTpPeHHero cropaimsi. Brepsbie uaes npumene-
HHs1 YrOJIBHOH NBIJIH 445 TOH 1eJH Oblia BhIckasana eme s 1893r.
P. Inzenem. llepeuii gBHraTeNb Ha NBUIEYTOBLHOM TONJHBE OLLI
nocrpoe B epmannn B 1928 r. P. Ilasaukosckum [180]. Stor
Asuratenb «Kocmoc-Pynamorop» pasmepHoctnio  500/720 uMenr
vowHocth 103 xBr (140 si.c.) npu uyacrore spamenuss 166 mun—!
H XK. 1. 4. ==31%. Yroabauii NepoLiok AodaBaJjcs ¢ NOMOILBIO CxKa-
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TOr0 BO3AyXa H [Js €ro BOCIIaMEHeHHsi B KaMepy cropaHHs Ho-
JaBaJiH 3aNlaJbHYI0 A03Y XKHAKOTO TOILIHBA.

OnBIT cospaHus Ansesiedd, paGoTalOWKKX HA TLLAEYroJbHOM TOI-
JHBe, T0Ka3aM BO3MOXKHOCTh HCHOJL3CBaHWS JJs 5TOH ILEIH LH-
POKOr0 acCCOPTHMEHTA TBEpJOro TOINJHBA, BKJOYas KaMeHHBIN
yrodb, TOp(, IPEBECHHY, HX CMECH, OpraHHyeckue orxoibl. OcHOB-
HEIM Tpe0oBaHHEM K TBEpAOMY TOIJIMBY  SIBJsSieTCST INpHeMJeMast
BOCMJIAMEHSI€MOCTb, BHICOKAs TeMIepaTypa H CKOpPOCTh CrOpaHmf,
MHHHMaJibHble OTJIOKEHHS B KaMepe CTOpPaHHs, cBs3aHHBIE Kak
C CO,ELep)KaHHEM B TOIIJIHBE 30J1bl, TaAK H C €& COCTaBOM.

[IpocTeiM W HajeXHbIM cIOcOOOM MOJAYH YIOMLHOM IBIIH $B-
JisieTcst ee NepeMellneHHe Noj IeHCTBHeM CBOEH Macchl C MOCJaeny-
IOIHM BJlYBaHHEM B KaMepy cropaHmsi ¢ NMOMON(LIO CXKATOrO BO3-
Ayxa. Ilpn 3TOM BaXXHO COXpaHHThL MOPOLIKOOODa3HOE COCTONHHE
TONJIHBA H HCKJIIOUHTb BO3MOKHOCTb OPHKETHPOBAHHS JHOO UacTHU-
Horo xoaryanpoBaHusi. Jlsist 3TOR 1esau OOBIYHO HCNMOJAL3YETCst Bpa-
IMAONHHACS paclpeneluTelb.

Bolcoxkas 30JLHOCTb MBLJIEYTOJBHOTO TONJIMBA NpHBOJAHT K 3Ha-
YUTENbHBIM OTJIOXEHHSIM B KaMepe CrOpaHHs H NOBBLIMLIEHHOMY H3-
fiocy peranefl ABuratens (KJ1alaHOB, NHUAHHADPOB, MOPIIHEBBIX KO-
Jeg H T. n.). Hanpnumep, npu pacxoge 50 xr/4 neLieyroabHoro
TOININBA ; 30AbHOCTbI0O 6Y% Ha paboueit mnoBepxHOcTH o0O6pasyercs
OKOJM0 3 Kr oTiaoxkeHnH. WMaHoc UMAMHAPOB NpH 3TOM  JOCTHraJl
0,05 MM H GoJee, T. €. HA NOPSJAOK BBHIUE B CPABHEHHH C H3HOCOM
npu paGore Ha TsxedAnx HedTsaHBIXx TonsnBax [180]. Has cruxke-
HHAS OTJIOXKEHHH 30J1bl Npendoxked psif cnocoB0B, H3 KOTOPLIX HaH-
foJsiee 3¢ ¢exTHBHBIM OKazasdachb MnpoAyBKa. Hamnpumep, ewue
P. ITaBJUKOBCKHM HCMOJIb30BAaJach TPOHHAS IIPOAYBKA  CXKATHIM
BO3JYXOM JJsi OYHCTKH NMUJAHHJpa OT 304k, ORHOBpPEMCHHO PeKO-
MEHJYIOTCs CHelHasbHble KOHCTPYKUHOHHbIE MaTepHasbl LJsi IMO-
BBIIIEHHsT H3HOCOCTOMKOCTH JeTaJieli ABHTaTesisi, B yaCTHOCTH XpO-
MOHHKeJeBhH uyryH W uyryH ¢ NpHcajkod Monunbaena. Ilposenen-
Hble ONBITH MOKAa3aJH, YTO NpPH HCHOJb30BAaHHM cllieHaJibHEIX KOH-
CTPYKTHBHEIX MATEPHAJOB H3HOC CHHXACTCH A0 YPOBHSI OOBLIYHLIK
IBUTATENEH.

YnenbHelll pacx0j TONJIMBa B ONBITHHX KOHCTPYKIHSIX COBpe-
MeHHBIX NIbIIEYTOJIBHBIX AH3esel cocTaBasieT B cpenHeM 380
400 r/(xBt-4), nan  280—300 r/(s.c.-4), a pacxol 3HEpPruu
8,55 MJIk/(kBt-4y), nan 1500 kkana/(sa.c.-4). baaromapst 3tomy,
Jaxe ¢ yuyeTOM JAONOJHHTEJbLHBEIX 3JHEPro3aTpaT Ha H3MeJbYeHHE
‘TBEPAOr0 TOITHBA, CyMMapHasi 3HepreThueckass 3@Q(exTHBHOCTD
YTrOJIbHOTO TOIIMBA NpPH HeNOCPeACTBEHHOM €ro HCIOJb30BaHHH B
JBMTaTeNsix Bbllle B CpaBHEHHH €O cXeMOH HepepalOTKH B XKHIKOe
TOIJIHBO.

JanbpHeHIIHM pPasBHTHEM METOAOB HCIOJb30BaHHS NBLACYTOJb-
HOTO TOILJIHBA $IBAsieTCs TPHMeHEeHHe ero B BHJE CyCIIeH3HH B cMe-
CH ¢ [H3€JLHBIMH TOIIMBAMH, MacJAaMH H JADYTHMH KHAKHMH MpoO-
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aykramH., Takas cxeMa INO3BOJsieT YOPOCTHTh KOHCTPYKIHIO JABHIa-
TeJIsl, NOBBICHTD HAAeXHOCTb ero pafoThl H YJAYYUIHTh TOIVIHBHO-
5KOHOMHYecKHe Nokaszatenn. Tag, ¢upmoin «Sulzers (Ieeiuapunsi)
comecTHo ¢ ¢upmoit «Termo 3Slektrom» (CIIA) cospana xoHcr-
PYKILHsS ABYXTaKTHOro AH3easi pjis paboTel Ha cMmecH 689% mnopol-
KO0Gpa3HOTO yrisi W aM3enpHoro tomsmBa [181]. Jna stolt umenn
NpesioKeH0 TakXKe HCNOAb30BaTh TOIIHBHYIO CyCII€H3HIO, COCTOs-
myto u3 50% yroabHoro mopomxka, 20% macaa u 309% BoxbHL

IFJTABA 5

3KOHOMUKA NPOU3BOACTBA U NIPUMEHEHHUA
AJIbTEPHATUBHbIX MOTOPHbLIX TOIJIUB

IIposenennbie B CCCP v 3a pyGexkom HCcNeL0BaHHS BBIYBHJH clie-
nu¢prueckue O0COOEHHOCTH IPOH3BOACTBA H NpPHMeHeHHMs1 aJbTepHa-
THBHHIKX MOTOPHLIX TONJHB B JABHraTtefdsix BHYTPeHHeTrO Cropamus,
CJOXKHOCTh OIIpefliesieHHsl 3KOHOMHYEeCKHX [OXasarteJeH 3THX Ipo-
1eccoB. Pe3ysabTaThl CpaBHeHHN  SKOHOMHYHOCTH  NPOH3BOJCTBA
CHHTETHUYECKHX TOIMHB H3 Pa3JHYHOTO CHIPbS 3a4acTyi0 HOCHT NpO-
THBOPeuHBHIK xapakrep [182]. B c¢Bsi3u ¢ 3THM BO3HHKJA HeOOXO-
JAMOCTh B pa3paboTke €IHHOH MeTOAMKH OUeHKH 3PdeKTHBHOCTH
TIPOH3BOJCTBA W TpHMeHeHHs aJbTePHATHBHBIX MOTOPHBIX TOIIHB
[13, 183]. Caenyer NOAYEPKHYTb, YTO eCJH HCCJeJOBaHHS TEXHH-
YeCKOH BO3MOKHOCTH TNPOH3BOJCTBA AJLTEPHATHBHBIX MOTOPHBIX
TOIMHB BEAYTCH B TeueHHe NOJHTENLHOTO BPEMEHH, TO 3KOHOMHKI
X NPOH3BOJCTBA HOCHT OPHEHTHDOBOUHBIH XapakTep, a BJAMsIHHE
COLHAJbHBIX M 3KOJOTHUECKHX (aKTOPOB IIPH IIPOH3BOJCTBE H
NpHMeHeHHH CHHTETHUECKHX TONJIHB HCCAEL0BAHO B elle MCHbIed
CTeNeHH,

5.1. ONPENEJNEHHE 3¢ $EKTUBHOCTH HPOU3BOJCTBA
H NPUMEHEHUA AJILTEPHATHBHBIX TONJIHB

YcnoBusi ans NepClIeKTHBHOIO NPOH3BOJACTBA H IPHMEHEHHS pas-
JHYHBIX aJdbTePHAaTHBHEIX MOTOPHBEIX TOIMIHB MOryT GuITh cPopMy-
JINPOBaHB! CJAeYIOIHM 00pa3oM:

HaJH4YHe AOCTATOYHBIX CHIPLEBLIX PECYPCOB H IMpHEMJEMhHe TeX-
HHKO->KOHOMHYECKHE N0OXa3aTelH MX J00bIYM H mepepabOTKH;

TeXHOJIOrHYeCKast 0 3HePreTHUECKasi COBMECTHMOCTL ¢ TpaHC-
HOPTHBIMH CHJIOBBIMH YCTAHOBKAMH;

GJarONpHATHble 3KOHOMHUECKHE H 3KOJOTHUYCCKHE TOKa3aTedu
mpouecca TONTHBOHCIONBIOBARHS;

13—459 193



06e301acHOCTE H Ge3BpelHOCT.

TexHuko-9KOHOMHYECKHEe TMOKa3aTeNH H >KOHOMHYECKYIO 3(@-
(eKTHBHOCTh NPOM3BOLCTBA W TIpHMeHEHHR B3aHMO3aMeHSeMBbIX
TONJIHB CJE€nyeT PacCUUTBHIBATH 0 @IHHOH METOAHKE C YYeToM
TOJHEIX HapOJHOXO03AHCTBEHHBIX 3aTpaT (KamHTaAbHBIX, 3KCIIya-
TallHOHHBIX, NPHUBEIEHHRX) MO CJeayIOmHM cdepaM HX BO3HHKHO-
BEHHA:

n06biYa W TPaHCHOPT CHIpbA (HedTH, ra3a, yras H gp.) OT
MECTOpPOXKAeHHH [0 NMYHKTOB nepepaloTKH;

NIPON3BOJICTBO MOTOPHHX TOMMIHB (Ha HedTenepepabaToiBato-
HINX, XHMHUYECKHX fpexlpHATHAX, 3aBOAAX MO TPOH3BOJICTBY CHH-
TeTHYECKHX XHUAKHX TOIMIMB M3 YrJfl, ClaHUeB, 3aBOZax NO CXH-
JKEHHIO TIPUPOJHOro raza u T. [1.);

TOIMIHBOCHaOKeHHe moTpeburenel — pa3gaya XHIKOro HedraA-
HOro HJIH aJbTCPHATHBHOIO TONJIHBAa Ha aBTO3allpaBOYHBIX CTaH-
uuax (A3C), moaroroBka M pa3gaua TPHPOAHOro rasa (ocyllka,
C)aTHe W 3alpaBKa) Ha aBTOTa30HATIONHHTEIbHBIX KOMIIPeCCODHBIX
craHuuax (AIHKC), sanpaBxa CXKHKeHHBIM IDHPOAHBIM HJH TIPO-
nan-OyTaHOBEIM ra3oM Ha rdsodanonasutenbdubx cranuhax (ATHC)
HT. I.;

IPOH3BOJACTBO aBTOMOOHJEH, MalUHH H MEXaHH3MOB C Y4YE€TOM
CHCUH(PUKH TPHMEHCHHA aJbTepHATHBHHX TOINIHB H COOTBETCTBYIO-
HX H3MeHeHnH B cepe H3roTOBJeHHSA 3TOH TEXHHKH;

PKCIUIyaTallnsd aBTOMOOHJEH, MaluMH M MEXaHH3MOB C yYeTOM
H3MEHeHHA TeXHHKO-3KCIIyaTaUHOHHEX TM0KasaTteded, CBA3aHHBIX
€ KaueCcTBOM M OCOOEHHOCTSMH TIDHMeHEHHS aJibTePDHATHBHEIX TOMI-
JIHB.

Braox-cxema ¢opMupoBaHHs 3aTpaT Ha NPOH3BOACTBO H IpHMe-
HeHWe AaJabTePHATHBHARIX  MOTOPHHIX  TOILIHB  JTIPHBeneHa Ha
puc. 5.1, YKasaHHble pacyeTHl NOJIKHBL OBITh BHITIOJNHEHBl NJfA OJH-
HakoBOoro o0bema TpaHCHOPTHOH (msim apyroi)' paboThl aBTOMOGH-
asg Ha [ 7 (unm wa 1000 M®) aJbTepHaTHBHOrO TONJMBA Kak B al-
COJIIOTHOM BBIpax<€HHH, Tak H C yueToM xo3ddunneHTa 3amewie-
Hus HedTaHoro TomanBa. IlocsenHuil HYKHO OIpeleAsiTh HCXO/s
H3 (DH3HKO-XHMHYECKHX H 3KCILIYATalHOHHHIX CBOHCTB HEQTHAHOTO
TOTVIMBA W pacxoja aJbTEPHATHBHOrO TOILIHBA IPH BHIIOJHEHHH
Takoro ke o6beMa paGOTHI.

D bdEeKTHBHOCTL BAaPHAHTOB TONMHBOOOECNIEYEHHA MOTOPHOH Tex-
HHKH ROJ/LKHA, N0 HalleMy MHEHHIO, OCYLIECTBAATLCH IO TPEM KpH-
TepHaJdbHEIM ONEHKaM:

[) MHHHMaJBpHHM HapOAHOXO3AUCTBEHHHIM IpHBELEHHHM 3a-
TpataMm Ha ZoOniuy, TpaHCNOPT, nepepabOTKy M pacrpejeenne Mo-
TOPHEIX TOMJIHB, @ TAKXe€ Ha [IPOH3BOACTBO H 3KCHAVAaTalHIO MO-
TOPHOH TeXHHKH;

2) MakCHManpHOMY KO3(QHUUHEHTY [MOJe3HOr0 HCHOJb30BaHHSA
nepBHYROK 3Hepruy (HedTH, rasa, yrad H Ap.) na KOHeUnoH cra-
JAuu NOTpebJeHHsl ¢ yYeTOM 3HEPreTHYecKHX 3aTpaT, CBA3aHHLIX C
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npeo6pa3oBaHHeM NEPBHYHOH 3HEPrHH B YHEPrOHOCHTENH — MOTOp-
Hble TOIJIHBA;

3) MHHNMAJLHOMY 3KOJIOTHYECKOMY yliepOy nJf OKpyMKaloniei
Cpean 10 BCEM pAacCMATPHBAEMBIM LHKJIAM TOIJTHBONpPOH3BOJACTBA
H TtonauBonorpebjenusl -— oT AOGHYM NEPBHYHLIX CHIPHEBHIX pe-
CYpcOB m0 KOHEUHOro notpebJieHHA B  ABHlaTeNdX BHYTpeHHEero
Cropasu4.

Tak kak 3aTpaTh Ha OPOM3BOACTBO MOTOPHHEIX TONJHB audde-
PEHIMPOBAHB IAf COOTBETCTBYIOIIHX IJAAHOBHIX M MEPCHCKTHBHBIX
NIEPHOAOR, NPENYCMATPHBAETCH MOCTPOCHHE AHHAMHYECKOH MOAQNH
pecypcHbIX W 3KOHOMHYECKHX OLEHOK NPOH3BOJCTBA H NpPHMEHeHHS
CPaBHMBAa€MbIX aJbTepHATHBHBIX BHJAOB CHIpbA H MOTOPHHX TOII-
JHUB, TOJNyYaeMHX M3 HHX. TeXHHKO-3KOHOMHYECKHM pacueram
JIOJIZKHBl TIpeAllecTBOBATh GA/NaHCOBBIE pacdeThl 1O Ao6HYe H Ha-
IpaBJeHHSM HCIONb30BaHHA pPa3JHYHOrO CHIphs, NPOHU3BOILCTBA H
norpe6aeHuss MOTOPHBIX TOIIHB c yueToM o0ecneueHHss norpebHoC-
TH HAapOAHOTO XO3fHCTBA H 3KCIOpTA B KOTEJbHO-IIEUHOM TOILIHBE,
XHIKOM YIJA€BONOPOAHOM Chiphe AN HEPTeXHMHYECKOr0 CHHTe-
3a n ApyrUX Hedrenpoaykrax (Kokce, OHTYMe, CMa30YHHX Macjax
u ap.). Ha ocuoBe 6ajaHCOBHX pacyeToOB ONpemeNseTcss CPOK HJIH
pPacyeTHHLfi NEepHOA BO3HHKHOBEHHA JAedHIHTa B He(dTHHBIX MOTOD-
HBIX TOMAHBaxX H Heo6XoAHMBIH 00beM NPOM3BOJCTBA aJbTEepPHATHB-
HEIX TOMJAHB., IIpH »TOM NOHATHE <«IeDHIHT» CJEIYeT pacCMaTpH-
BaTh Kak 0aJlaHCOBO-3KOHOMHYECKYI0 KaTeropuiw. B oiHoMmM ciy-
yae — 3TO0 HecBejeHHe OajaHca 10 HEPTSHLIM TOINIUBAM B CHJY
3anas3jJblBaHHd BBOJA MONIHOCTeH MO HX TIPOM3BOACTBY B HedTemne-
pepabaThiBalOIEH INPOMBILJIEHHOCTH K INUIAHHPYeMOMY INepHOLY
MpH HAJHYHH AOCTATOYHBIX PecypcoB HePTH HAH Ma3yTa ANA IJy-
Gokoii Nepepaborku. CienoBatedbHo, JePHUHT MOTOPHHIX TOMJIMB
oBycsaoBAeH NPOCYETAMH B INTAHHPOBAHHH HHBECTHUHOHHOH IOJIH-
THKH — HELOCTATOUHBIM  BbLAENEHHEM  KAaNHTaJbHbIX  BJOXEHHH,
HeIOCTATKOM MONIHOCTEH CTPOHTENbHO-MOHTAXHBIX OpraHH3auMi
MJIH TIPeANpHATHA 0O H3rOTOBJeHHI0 HedTEe3aBOACKOH almapaTyphl
H obopyaoBaHHs. B TO xe BpeMs NPOH3BOJACTBO HE(PTAHBIX TOIJIHB
MOXKET OBITh NPeANOYTHTEJbHEE IOJYYeHHA AaJbTEPHATHBHHX MO-
TOPHHIX TOINIHB H3 JPYTHX CHIPbEBBIX pPECYpCOB.

B apyrom ciayuae — nedHIUHT MOXeT OHTb 00yCJAOBJIeH HCYep-
naHneM He@TSHBIX PECYpPCOB AJA NPOH3BOACTBE MOTOPHBIX TOIJIHB
Kax 3a cyeT TiyGokoii nepepabotku Ma3yTa (oH Bech H3Pacxomuo-
BaH), TaK H 3a CYET ADNOJHHTENLHOH A00Gbun nedtn (ee pecypch
HCTOUICHBl HJM HACTOMNBKO JOPOTH, UTO AONOJHATENbHas [p06blua
He)TH CONOCTaBHMAa C HCNOJb30BaHMEM aJbTePHATHBHBIX MOTOP-
HEIX TOIIJIHB).

B nepsoM cayuyae AePUUHMT SBJIAETCS CJIEACTBHEM IJAHOBBIX H
6aJJaHCOBHIX IPOCYeTOB, NMPHBOAAIHX K ymepOy Ansg HApPOLHOIO
X03gHcTBa, a4 BO BTOPOM — SIBJSETCH 3KOHOMHYECKOH KaTeropuef,
TpeGylouei COW3MepeHus 3aTpaT HNpH BbI6ope anbTepHATHBHBIX
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5HEPTOHCTOYHHKOB, [Iasi 3TOro pPEeXOMEHJYeTcst yNpOHIEHHLIH c1lo-
co6 onpeiesNeHHs 3aMBIKAOIIHX OUEHOK NyTeM  PaHXHUPOBaHHA
NpHBEJEHHBIX 3aTpaT Ha [POM3BOACTBO H HNPHMEHEHHe allbTepHa-
THBHBIX MOTOPHBIX TOILTHB B JMHAMHKE H TOCTPOSHHN Ha 3TOM
OCHOBe CHCT@MBHl NPHOPHTETOB MO [OJaM pacyeTHOro MepHoja.
DKCIIepTHBIM NyTeM YCTaHABJAHBAETCA TEeXHHYECKAasT BO3MOMKHOCTH
H TOTOBHOCTb NMPOW3BO/JCTBA K BhEIpabOTKe 3THX TOIVIHB, a TpaHC-
MOpTa — K HX HMCIOJAb30BauHo, Bce TOUNHBA BHCTPAHBAOT B pAl
no yoOuiBaHH© 3¢dekTUBHOCTH, HaNpHMep Mo Mepe pocTa MpuBe-
JeHHLIX 3atpaT. [asee OueHHBalwT pecypchl aad  NPOH3BOACTBA
TOIJIMB B Ka)XAOM IIePCNeKTHBHOM BPE&MEHHOM MEpHOe H HX J0-
JMeBoe yyacThe B obOmeM OalaHce INPOU3BOJACTBA M NOTpebjeHHsA
MOTOPHBIX TOIIMB TNIO HADOAHOMY XO3SIHCTBY.

Ilpu ompejeneHHH CHIPbEBOH COCTaBJsIONeA TPHBEJEHHRIX 3a-
TPaT Ha NPOH3BOACTBO MOTOPHBIX TOIVIHB pPeKOMEHIYeTCs PYKOBOJ-
CTBOBATHCA CJACLVIOUIMMH TOJIOKEHHSIMH,

[IpnBenenubie 3aTpaThl Ha A0OBYY W TPAHCHOPT CHIPbA JOJMXK-
Hbl NPHHHMATbCH C YYETOM IHJaHHpYeMOH Ha COOTBeTCTBYIONIHM
NePCHeKTHBHLH NEPHON CTPYKTYPh TOTJIHBHO-3HEpPreTHYECKOoTo 6a-
Aanca. Ilpn sToM ylenbHBle KanuTaJbHBE BJOXEHHA H cebecToH-
MOCTE AOOHYH W TpaHCmOpTa ChIpbl pPacCYHTHIBAT Ha | T
(1000 M®) HOBOH MOIHOCTH, BBOIHMOH B DaHHOM HNepHOIE.

IIpu BapHaHTHBIX pacueTax, HalpaBJeHHBIX Ha OfecneyeHue IO-
TpeOHOCTH B MOTOPHBIX TOINIMBaX 3a CYeT yrayOJsieHns mepepalor-
KH HedTH Ha Oase HMEWUIHXCHA pecypCoB Ma3yTd, HJH ROTOJHH-
TeJbHOR IOORYH HE@TH, WJIKM NPOH3BOJACTBA aJbTEPHATHBHHIX TOM-
JHB, Ma3yT AOJIXKEH HMETh «HYJIEBYIO» OLEHKY, TaK Kak OH IoJy-
YeH H3 yXke J0O6HTON HedTH W 3aTPATHl Ha HEe YXKE OCYLLECTBJIe-
Hel. Taknm 0o6pa3om, Ma3yT, BOBJeKaeMblii B ryiyboKywo nepepabor-
Ky H BHIObIBalOmHH n3 GajlaHCa KOTeJbHO-TICUHEIX TOIVIMB, JOJKeH
OLL@HHBATBCS MO 3arpaTaM Ha AO00BIYY W TPAHCIOPT 3aMEIIAIOIIero
ero TONJHBA — NMPHPOJHOrC rasa, yriag K ap. Ha 6mxkanmui
NEepPClIeKTHBHBIA MEPHOJ B KAayeCTBE 3aMellaloniero MasyT TOIUIHBA
NPHHAAT NPHPOJHBI ras.

PaccmoTpuM H3naraeMule TONMOMXKEHHst Ha YCIOBHOM npuMmepe. Jlonyerawm, ais
YAOBJCTBODEHHT NOTPEOHOCTH B MOTODHOM TOINIHBE TPeGyercst ACHONHHTCILHO
YBENMHUHTEL €ro upoH3soactBo Ha [0 mJuH. T. Bo3moxHul Tpd BapuaHta ofecne-
4eHHst 9T0H morpebHocTH: I —3a cuer mepepaborkm Masyra; 1l —3a cuer no-
TOJNHHTENbHOR poOuun HedrtH; II1 — 3a cueT opraHH3apHM nPOH3BOACTBA CXKATO-
r0 TUPHPOAHOTO ra3a. TeXHHKO-3KOHOMHYECKOE CpaBHEHHe STHX BapHAHTOB Mpefi-
CTaBJeHo Ha c¢rp. 198,

BeiX0a MOTODHHX TONJMB H3 Ma3yTra NPH HPHHATOH TeXHOJOTHH COCTABJAET
40%, a octambHble 60% npoaykToB ero mepepaGoTKH BO3BPAIMAIOTCA B Kayect-
BE KOTCNLHO-NEYHOrO TONJNHBA, BHXop MOTODHBIX TOm/MB Ha HedpTb — 50%,
OCTARLHOC — MA3YT (YCNOBHO B TOM R ApDYrOM ciayuae npeHeGperaeM TeXHOJO-
IHYECKHMH MOTEPAMA).

Jnst 9KOHOMHUECKOH OUEGHKH BapHAHTOB NDHMEM YCHAOBHLIE 3HAYEHHS npH-
BeJEHHBIX 3aTpar: Ha po6muy Heprn — 100 py6/r, npHpOAHOrO rasa —
50 py6/1000 M®, Ha nonyuyeHHe MOTODHBIX TOTNMHB npH nepepaborke Masyra -—
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BasoBuifi BapuaHT NMPOH3IBOACTBA H INO-

TpebaeHnsT:
TONJHB, MAH. T 100,0 100,0 100,0
Ma3syra, MIH. T 50,0 50,0 50,0
NpUpPOAHOTO raza, Mapa. m° 50,0 50,0 50,0
HononuurensHoe NOpOH3BOACTBO  TOM- 10,0 10,0 i0,0
THB, MJH. T
BapHanTa  AOMOAHHTEALHOTO  HPOH3-
BOJACTBA TONAHB 3a CUET:
nepepaGoTKKE Ma3yra, MR, T 25,0 — —
AONMOAHHTENBHOR J06HYR u Hepe- — 20,0 —
paboTK® HedTH, MIH. T
JOMONHHUTC/ABHON NOGHIYH H KOM- — — +13,5
NMPHMHPOBAHHS HPHPOAHOTO ra3a,
Mapa. M3
HaMenenHe B Ao6biue pecypcoB, Heob-
X0JHMOe AJ9 CBeéjeHHA Ganauca™:
HedTH, MAH. T — -+20,0 —
NMPHPOAHOIO rasa, MJapn, M?* +11,7 —11,7 +13,5
Ilpusenennnie 3aTparhl, MAH. pyb.:
Ha pobniyy HedTH -— 2000,0 —
Ha Ao0bYy NPHPOAHOIO rasa +585,0 —585,0 -+675,0
Ha nmepepalBOTKy H pacHpeneneHHe 300,0 150,0 742,5
MOTOPHEIX TONJIHB
Htoro 885,0 1565, 0 1417,5
B ToM uHche Ha 1 T Tonsius B HedTR- 88,5 156,5 141,8

HOM 3KBHBajeHTE, pyo.

* Ilo mapuanTy I HeoGXxoauMa JolNloAHHTeqbHAS AoGH4NA ra3a aJ3 KoMmeHCaywH B GanaH-
€¢ KOTeabHbX TORAHB 10 MAd. T MOToPAMX TONJHB, WOJYUeHHnx H3 MasayTa. Ilo Bapuan-
TY [l — RaoGopoT, HCOGXoIKMMO CHHEeHHe 106nYM rasa, TAK KaK HNPH IOTOJIHMTENBHOR A0GH-
B¢ H nepepaboTke 20 MAH. T HedTH NoaydaeTcs 10 Man. T MasyTa cbepx NOTpeGHOCTH.

30 py6/r, awanormyHo mpm mepepaborke HedTE — I5 py6/T M KOMIPHMHPOBAHHH
NpupoAHOTO ra3za — 55 py6/1000 m>. Ilpu HENoABL3OBAHHH ra3a B KauecTBe MO-
TOopHoro Ttomamea | M3 ero skBHBamenTeH pacxoay 1 o1 GeH3HMHa, HIH IIpH Te-
pecyere Ha NIOTHOCThL Mocaeanero (740 kr/m®) 1 T OeusuHa COOTBETCTBYET
1350 v npupoaxoro rasa. KosdopHumeHT saMewscHut (10 TEIJIOTBOPHOH cno-
cobHOCTH) Ma3yTa Ha raz 1,17, T.e. | T Ma3syra Ho TEAJIOTE CropaHHsA COOTBET:
crayetr 1170 M3 npupoaHoro rasa.

Kak BHiHO, HaHGo.ace 3(p(peKTHBEH BapHaHT [mEpepaGoTKR Ma3yTa, 3aTeM
TPOH3BOACTBO CXATOrO NPHPOAHOTO Tasd, a4 BapHAHT AOMOJHHTCABHOH AOOBIUH
HepTH OpH 3aTpaTax, NPHHATHX B HAIIEM OpHMEpe, — MeHee [eAecooOpasHbil,

Ec/in BO3MOXHOCTH paJjbHelIero yray6JeHuss mepepaboTky
HepTH B pacCMaTpHBaeMoOM IepHOJe OTCYTCTBYIOT (BCJeICTBHE HC-
YepmaHHsA PeCcypcoB MasyTa Ajs ero nepepaloTKH Ha MOTOpPHLIE
TOMJIMBA), NPHBEJEHHbIE 3aTPaThl HAa AOOHUY H TPAHCNOPT HEPTH
NPHHUMAIOTCA HCXOAA H3 NOKa3aTesef JOOBIYH He(HTH N0 MeCTO-
POXKAEHHAM, «3aMBIKAIOWHM» YPOBE€Hb JOOBIUH B 3TOT NEPHOA,
T. ¢. NPHHHMAIOTCA MO 3aMblKalOmWMM 3aTpartaM, B cayuae mepe-
NMeKTHBHOCTH KOHKDETHBIX MECTOPOXKAEHHH CHipbsi (HampHMep,
yroin KaHcko-AunHcKOro GaccefiHa, mpHPOZHMIH ras MeCTOpOKJe-
uu#i 3amagnoit CHOGMpPY H ApP.) OpPH BHIIOJAHEHHH PacueTOB PeKo-
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MeHJlyeTcf HCNOJIb30BaTh NPHUBeIEeHHHE 3aTpaThl Ha J0Obuy H
TPAHCNOPT CHpPBLHA, MJaHHPyeMEle Ha COOTBeTCTBYIOIIMI HEpPHO..

Hanoxkennnle NpHHUHANE HEe HCKJIOY3l0T BO3MOZKHOCTH peruo-
HAJbHOH OLIEHKH 3aTpaT Ha MNOJAy4Y€HHe aJbTepHATHBHHIX TOILJIHB,
Ipenta3sHaveHHbX AAfl JOKAJBHOTO TOIJHBOODOECNeUeHHA B MecTax
n00uYH (AKYTCKHH Ta3, HOPHJALBCKHH, YPEHTOWCKHH HJIH CpelfHe-
A3HATCKHII Ta30BbIil KOHAEHCAT, HePTAHON MONMYTHHIA ras H Ap.).

O6muM nOpaBUAOM IPH ONpeAeseHHH TeXHHKO-3KOHOMHUeCKHX
JIoKasaTesell NMpOH3BOACTBA MAOJIKHO OBITH OTHECEHHE BCEX 3aTpar
(KamHTaMbHBIX H 3KCNJAyaTalHOHHHIX) Ha MOJYUeHHe NeseBOH npo-
JAYKLHH, T. €. MOTOPHOrO TONJHBa (HJIH HX KOMIIOHEHTOB), a B OT-
JeJbHBIX KOMIIJIEKCHBIX Mponeccax H NpOH3BOACTBaX, C yUeTOM HX
I1&/1€BOH HaNpaBJeHHOCTH, M Ha JpYrHe NPOAYKTH — 3J€KTPOAHBHI{
KOKC NMPH KOKCOBaHHM, KXMIKHe mapa(HHBl Npn genapaHHH3aLML
TOIIHB, aPOMaTHUYECKHE YIAEBOAOPOAH IIPH KOMILIEKCHOH Iepepa-
0oTKe yrJsi H CJaaHueB H T. n. [Ipx NpoOH3BOACTBE MOTOPHBIX TOI-
JIMB KOHEUHBIE 3aTpaThl Ha TOBapHhHe TOIIHBA ONpENeNslOTCS CyM-
MHPOBaHHEM 3aTpaT [0 OTAeJNbHEIM CTaAHAM. TeXHHKO-3KOHOMHYe-
CKHe NOKa3aTeJHn INpOH3BOACTBAa aAbTePHATHBHHIX TOIVIHB H3 pas-
JINYHOTO CHIPbSA JOJKHH CONOCTaBJAATLCS C TAKOBBIMH MPH IIPOM3-
BO/JCTBe TONJHB n3 HE(PTH AJA CPaBHEHHA BO3MOXKHEIX BapHaHTOB
TONJHBOOGECNEUeHHs (3a cueT yrayOJeHHs 1epepaboTkKH HedTh
HJIH HCIOJb30BAaHHA aJbTePHATHBHHX MOTOPHBIX TOIJIHB).

Ilpn omnpemeneHHH TEXHHKO-3KOHOMHUECKHX IOKa3aTejell IpH-
MEHEeHHs1 MOTODHLIX TONJHB Ha aBTOMOOHJbHOM TpPaHCIOPTE PEKO-
MEHJyeTCHd HCXOJHTh U3 CJACAYIOUIHX MOJIOKEHHH!

pacueThl BeAYTCH IO aBTOMOGHJASM-TIPEACTABHTEJIAM B COQTBET-
CTBHM C IIPHHHMaeMHIM BapHAaHTOM TPy30NOABEMHOCTH M 3Hepro-
BOOPYKE€HHOCTH;

pacueThl BHLINONHAIOTCS [Jisi OJHMHAKOBHIX YCJOBHH 3KCIJjyaTa-
ILHH aBTOMOOHJEeH H paBHHX O0bE€MOB BLIIOJNHAEMON TPaHCIOPTHOH
paGoThl 0 CpaBHHBRaeMbIM BapHaHTaM;

3a 0a3y NPHHHMAaIOTCH TEXHHKO-3KOHOMHYECKHE IOKa3aTeJH aB-
TOMOOHJIEH B YCJAOBHSAX HCIOJb30BaHHst UITATHOrO HeTHHOrO TOIN-
JiNBa -— OeH3HHa, JH3eJbHOro TOIIJHBA.

CymmapHEle NPHBEAGHHHE 3aTpaTbl Ha IPHMEHEHHE MOTOPHBIY
TONJAHB Ha TPAHCIOOPTE BKJAOYAIOT:

3aTpaThl HAa NPOH3BOACTBO aBTOMOOHJA C yUeTOM €ro KOHCT-
PYKTHBHHX H3MEHEHHH, OOYCJOBJIEHHBIX CIHeIH(HKOR NPHMCHEHHS
aNbTe€pPHATHBHBIX TOINJHB;

3aTpaThl Ha CO3JaHHe CHCTeMLHl XPaHeHHs H pacrpeleseHHsd
TONJIHB, BKJlOYast CPEACTBA 3amnpaBKH (CTAanHOHapHbBE H nepe-
apukubie A3C, ATHKC u ATHC) ¥ uX sKCnayaTauHIo;

3aTpaTel Ha 3KCNJAyaTauHIO aBTOMOOHJAA (6€3 CTOHMOCTH TOII-
JHBA) C YYE€TOM H3MEHEeHHs TeXHHKO-3KCIIyaTauHOHHHIX I0Ka3aTe-
Jell HCNOJb30BAHHST aBTOMOOGHJA, CBS3aHHBIX C KaueCTBOM H OCO-
CeHHOCTSIMH NIPHMeHEHHS aJKRTepHATHBHHIX TOIJINB;
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3aTpaThl Ha CO3JaHHe H PEeKOHCTPYKLHIO NPOH3BOACTBEHNO-TEX-
HHYeCKO# O6a3bl 3KCHAyaTauHu aBTOMOOUWJEH, MamuH W MCXaHH3-
MOB.

JnA KoMNeKCHOH OueHKH cpaBHHTEJbHOH 3¢ (eKTHBHOCTH npo-
H3BOACTBA M IIPUMEHEHHS MOTOpPHBEIX TONJHB, NMOJIydaeMHX H3 pas-
JHYIILIX BHIOB CHIPbS, peKOMeHayeTcs [ONOJNHTEJNbIO BKJIKUATH
noKa3ateaud >PEPeKTHBHOCTH HO SHEPreTHYECKOMY H KOJOTHUYECKO-
My KpHTepHsiM, B KadecTBe NoKa3aTels 3HepreTHuyeckoi sddek-
THBHOCTY HCHO/Ib30BaHHsi MOTOPHBIX TOIIHB Ipeajaraerca OOCIiHi
K03¢ (pHLUHEHT NOJE3HOro UCIOJbL30BaHHA (K.I.H.) 3HEPTHH 1, B
npouecce UX HPOU3BOACTBA ¥ NpUMENEHHs:

Na = TNncNur, Noe =@/ (Qc+ W), MNur="alrp »

rae TMor, Nar — K. IL . HpOLlecCa IIPOH3BOJACTBA H  HCNOJB30OBAHHA  TOILIHBA,
Q- — HH3Wafg TEIAO0TA CropaHus INOJE3HHX NPOAYKTOB(TONIHB), NOOAYYaEMHIX
B Ipolecce nepepabOTKH CHIpbs B MOTOpHHe TomauBa, LJxk/T (uaa 1000 m3);
Qc — HH3LIas Ten’0Ta Cropamns HCXOmgHoro cupef, I/t (nax 1000 m?);
Qs — HH3las TeNJaoTa CropaHuss BCeX BHAOB 3HEPrHH, HCMOMAbL3yeMOHW B Ipolec-
ce (BkAKW4YAs 3HEPrHw, HeoOXOAHUMYI0 M/ IOJAYYEHHS BOJAOPOAa, KHCIOpOAA
H T.I. Ha BCIOMOraTeabHHX ycTaHosKax), [JIx; ta— k... aBTOMOSHIA,
MNrp — KO3QPHIHEHT KOPPCKTHPOBKH HOMHHAJLHOW TrPY30NOIBEMHOCTH ABTOMO-
6una NpH H3MEHEHHH MAacCHl TOIMIMBHOH CHCTEMH.

Pacuer kKosddHiHeHTa 1), peKoMenjyeTcsi NPHBOIHTL HA e€AH-
HHIy Macchl TOMNJIHBA.

IKONOrHYecKkyo 3¢PEKTHBHOCTb NPHMEHEHHS MOTOPHBIX TOIIMB
MOXKHO OUEHHBAThb N0 3KOHOMHUECKOMY pe3yJabTaTy, T. €. M0 H3Me-
HEHHIO (YBEJHYEHHIO HJIH YMEHbUIEHHIO) TONOBOrO 3KOHOMHUCCKOIO
yuiep6a oT 3arps3HEHHsA OKPY¥Kalollel cpell 3a C4YeT H3MEHEeHHs
cyMMapHoro Bel6poca BpeAHBIX BellleCTB NPH NPOH3BOJACTBE H IPH-
Menennd neQTANBIX H aJbTEPHATHBIBIX TOILIMB. [IpH Hcmoab3oBa-
HHH aJbTCPHATHBHBIX MOTOPHBIX TOIUIMB CYMMapHBIH BHIOpPOC Bpel-
HblX BEIIECTB OLpeAeNseTcs C Yy4eTOM KOJHYEecTBd 3aMelaeMoro
He¢p TAHOro TONJIUBA.

lonoBoit 3KOHOMHUECKHE yIuepO, NPHUHHSAEMBIA BO3IEHCTBHEM
3arpA3HAIOMINX NpHMecedi Ha OKPYXAaIUIyK Cpeny, OueHHBaeTcs
YKPYIHEHHO B 3aBHCHMOCTH OT MacChl H BHAOB BBIOPachIBAEMHEIX
BEIECTB H OT ADYrHX ()aKTOPOB B COOTBETCTBHH ¢ PEKOMEHAALHAMH
neticreywomeli Meroauxu [184]. ComepxaHHe BpeIHBIX BEIIECTB,
BbIOpacHBaeMblX aBTOMOOHUJBIILIM TPAHCHOPTOM (OKCHA yrjepoaa,
YIAEBOAOPOABI, OKCH/JblI a30Td), ONpEACaAercd B 3aBHCHMOCTH OT
npobera aBTOMOOHJEH, yAeJbHOro BBIGpOCA, TEXHHUECKOTO COCTOf-
HHA aBTOMOOHJeH M ApyrHx dakropos [185].

PaccmatpuBaeMble METOAHUECKHE MOJOXEHHsI HpelHazHaueHb
NS OUEHKH HApPOAHOXO3HMCTBEHHOR 3((GEKTHBHOCTH NPOU3SBOACTBA
M NpHUMEHEHHS MOTOPHBLIX TOIIHB M3 Pa3JHUHBIX BHIOB CHIPbA Ha
OCHOBe npHBejeHHbIX 3atpaT. OTpacsiesas (Xo3pacuerHasn) sddek-
THBIIOCTb HCIOJb3OBAHHA PA3JTHUYHBIX MOTODHBIX TOIIMB Ha aBTOMO-
OUABHOM TpalCnopTe MOXeT OblThb onpeje/ieHa lla OCLOBallH¥ Jei-
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CTBYIOUIHX METOJHK ¢ HCHOJb30BAHHEM COOTBETCTBYIOILHX ONTOBBIX
1ieH Ha NOABHIKHBIH COCTAB H TOIJHBO.

[IponJumiocTpUpyeM H3J0KeHHble MeTOJHUecKHE INOJNOXEHHA Ha
YyCIOBHOM npuMepe. HoNycTHM, AJds KAKOro-to NJaHHPyeEMOro nIe-
pHOia BO3HHKJA HEOOXOAMMOCTh B HAONOJHHTENBHOM TIpy30060poTe
B 1| Mapa. T-kM. [lonycTHM, UTO 3TOT rpy300060poT OyLeT BbIOJHEH
aBroMobunsimu-pyprouamn 3WMJI-130, paGorawmumu ua Geususe
(31J1-130-80), cxuxenHoM nponau-6yrane (3MJI-138) m cxkarom
npupoanoM rasze (3WJI-138A). HMcxoas H3 TeXHHUECKHX Xapakre-
PHCTHK 5THX aBTOMOOMJIEH, NPHBEAEHHBIX B rjaBe 4, OpH HCHOJb-
30BAHHH CXaTOro rasa BCJEJCTBHE IIOTEPH TIPY30HOABEMHOCTH U
MeHbilefl 3HEPrOBOOPYKEHHOCTH Mo 3amacy xoxa (6Gosiee uvacTblie
Moe3/JKH Ha 3anpaBKy H YBEJHYElHHe X0J0CToro npobera), rpysoBasd
paGora W roxosoi npober 3MJI-138A 6yAyT OTAHUYHBI OT TAKOBBIX
naa astroMofuaeit 3MJI-130-80 u 3KMJI-138. Brauyagae neobxoaumo
OnNpene]HTh rofAoBOW npober 3THUX aBTOMOOH/EH H BHIIOJHAEMYIO
UMH paboTy COIJIaCHO COOTBETCTBYIOULEH HOPMATHBHO-TEXHHUECKOM
JOKYMEHTAanHH, NpHMeHsieMO# Ha aBToMOGHabHOM Tpaucnopte. [lo
OTPACJEBHM HHCTPYKUHMAM H METOHMKAM BLIYHCJSIOTCS . CPCINAS
TEXHHYECKAA CKOPOCTb, CYTOYHLIA npober H K03 HIHEHTH npobera
¢ FPYy30M, HCHOJIb30BAHHS IPYy30NONBEMHOCTH, BHIXOZd aBTOMOGH/IA
Ha JHHHIO, HOPMHl pacxoja TONJHMBA H APYTrHe TEXHHKO-3KCHayara-
ILHOHHBIE H 5KOHOMHUYECKHE NTOKA3aTeJH, Pe3YabTaThl KOTOPEIX OyAyT
HCIOJIb30BaHBL B pacuyeTax.

Jas pacuera pacxoja TONJIMBA M YHC/Ia aBTOMOOGMJeE#, HeoGX0-
JAMMBIX AJsl BbINOJHEHHS yKa3aHHOH rpysoBoii paGorel B 1 MJpa.
T-KM, B KauecTBe HCXOAHBIX NaHHHX ODPHHHMAIOTCA CJIEAYIOIIHE TeX-
HUKO-3KCIIyaTALHOHHHE IIOKa34aTeJH aBToMoGuiaell npu paborte na
pPa3HIHOM TOIJIUBE:

Bensuy I%);;?HH- CaxaTolll ras
ToxoBoit 1pober aBTOMOGHAS, THIC. KM 39,5 39,5 421
FoaoBasg NPOH3BOAHTENLHOCT:E ZBTOMO- 129,8 129,8 117,9
6H/d, THIC. T*KM
loaoBoli pacxoa TomuBa Ha aBTOMO- 12,4 11,4 (17,0)
6uab, T (Thic. M%)
Uhcao apToMoOGHMAel [as BHIIOJAHCHHA 7704 7704 8482
rpyscofopota B 1 MaApA. T-KM, T
TogoBOft pacxon TORJHBZ Ha BBHIOJAHE- 95,5 87,8 (144,2)

HHe rpysocobopora B | MJAPA T-KM,
THC. T {MJaH. M3}

Caeayer OTMETHTb, YTO 3TH AaHHBIe XapaKTEPHBl TOJAbKO AJs
paccMaTpHBaeMoro npuMepa, TakK KaK TOJ0BoH npober H Ipyso-
NOALEMHOCTb 3aBHCAT OT THHA aBTOMOOGHJEH, Kjacca H HApTHOH-
HOCTH TIPY30B, XapaKTe€pa mnepeBO30K (TOpojcKHe, NPHIOpOIHbIE,
MeKAYropojHble ¥ 1. n.). IloBHIUEHHBI pacxoa TOMJHBA 114 aBTO-
MoGuse, pafoTamwlieM Ha CXKATOM NPHPOAHOM rase, oObscHAETCH
TeM, YTO B CYIHECTBYIOIUMX ABHrareasx aBtoMobuiacii 3MJI-130 co
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CTENEHbIO CXKaTHA 6,5 He B NOJHOH Mepe HCNOJB3YIOTCH NOJOXKH-
TEJbHBIE CBOHCTBA MPHPOAHOrO raza Kak MOTOPHOroO tonjuBa. MMme-
Y0TCA CBENEHHs, UTO IPH HCHOOJb30BAHMHM [BHCATeJS €O CTEHEHbIO
cxarua 8 yaeJbHb# pacxoa CXKAaToro raza CHH3HTCH NPHMEPHO Ha
12%. Ha apromoGune 3KJI-138, ucnombsylouiem nponar-6yras,
CTENEHb CXKAaTHUA ABHraTe/s coctabider 8. B pesyabrate pazpaGot-
KH CHELHaJbHOIO ra30BOrQ JBHIATENS MOXHO JOBECTH CTeleHb
CcXKaTuA A0 12, 4TO OpHBedeT K CHHXKEHHIO YACIbHOTO Pacxoia
NPHPOAHOTO ra3a H MOBHILUEHHIO 3HEPrOBOOPYKEHHOCTH Id30BOr0 aB-
TOMOGH/IA NO 3amacy XoAa M yBeJHYeHHIO mpofera Mexay 3anpaBka-
Mu. 9 neficTBYIOIMHX aBTOMOOHJIEH (IPHMEHHTEJbHO K paccMar-
PHBaeMOMY [IpHMepy) NOpPH OIpeAesNeHHH NHOTpeGHOCTH B 3alpaBou-
HBIX CT4HUHAX, HCXOAS H3 CYTOYHOrO pacxoja TOIVIMBa H
5HeProBOOPYKCHHOCTH (3amaca TONJMMBa HA OGopty aBroMobuiad),
npEMeM caeylomHe ucxoaubie paunble asTromobuneidn 3UJI, pabo-
TAIOLIHX Ha pa3uoM TOLJHUBE:

Eenaun né’;f:}? T Cxartbiit ras

Yuciao pabouux cyTok 248 2 9248 2 248 .2
CpelHecyToUHHIA Ipober, KM 159,0 159,0 170,0
Pacxon tonausa, a/cyt (M3/cyT) 65,0 86,7 (68,4)
3anac TollauBa HAa GOPTY aBToMOGuUIA:

6eH3uHa, J 170 10 170

CXHIKEHHOTO IpollaH-6yTana, J -— 225 —

CXaroro rasa, Ja — — 400*
IlpoGer Ha oaHOR 3anpaBke (o oc- 2,6 2,6 1,3

HOBHOMY TOMJIHBY), CyT

* CoorsercTsyer 100 M® npupoamoro raza NpH aTMocdepHOM 1aBJCEHH.

CyTounasi HPOU3BOJHTEJIbHOCTb CYUIECTBYIOMHX ¥ NPOEKTHpYe-
MBIX 3anpaBounblx crauuuil coctasasier 600 u 300 sanpaBok Oen-
3HHOM H CXKHXEHHBIM ras3oM, aBTOra3o0HAHOJHHTEJIbHBIX KOMIIpec-
coOpubIX cTaHiuui — 0T 500 10 75 3anpaBok. TEXHHKO-3KOHOMHUECKHE
MIOKa3aTe/M KaX, |0t 3alpaBOYHON CTAMUMH 3aBHCAT OT HX MOIIHO-
ctu. HanpuMep, kanntanbHble Biaoxkeuust B Gensunonyo A3C mom-
HocTtbio 600 u 300 3anpasok cocraBasgwr oT 240 po 180 Thic. py6.,
B CTAHNHIO AJId 3alPaBKH CKAaTbIM NPHPOAHBIM rasoMm Ha 500 u 250
3anpaBokK — oT 1,9 go 1,3 MJH. pyb.; kpoMe TOro, 3aTpaTel Ha HX
CTPOHUTEJBCTBO MOTYT MEHATbCSA OT YCJIOBHE NPHBS3KH.

OntuMa/pHasg MOIHOCTb 3aPaBOYNBIX CTAHLKA BHIGAPAETCA HC-
XOASl #3 IVIOTHOCTH M KOHUEHTPAlUH aBTOMOOHJBHOrO Iapxa, Bhi-
6opa paccTosinHél OT aBTOXO3SHCTB M paGOUYHX MapUIPYTOB aBTOMO-
Guled ¢ HeJIbl0 MAKCHMaJbHOTO COXpAlll€HHA XOJOCTHX NpoGeros
Ha sanpasky. [IpH pasMemeHHH KOMIPECCOPHBIX CTAHUHMU VUHTHI-
BAIOTCA DACCTONHHA OT ra3oBBX ceTed M paBoyHe paBJeHHA rasa
B HHX, d4 TdKXK€ HaJIMYHe H NEePCHeKTHBH POCTA NMapKa ra3o6allIoH-
HbIX aBToMoOuiael. Takum o6pa3oM, pazMenienne aBT03aNPaBOYHBIX
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CTAHUHH H BBIOOP MX MOIIMHOCTH CYLIECTBEHHO BJHAIT HA TEXHHKO-
5KOHOMHUECKHE II0OKa3aTeJNH 3SKCMJIyaTalHH XaK aBTOMOOH/ILHOTO
TPAHCIOPTA, TAK H CaMHX aBTO3aNPaBOYHBIX cTaHuMi. IIpocuerst H
HEJIOyuYeT paccMaTpuBaeMblX Bbllle (GAaKTOPOB NpPH pasMEn(elHH
yIKe NOCTPOEHHBIX aBTOMa30HANOJHHTEIbHBIX KOMIPECCOPHBIX CTaH-
A MO 3aNpaBKe CXKAThIM Ta30M INPHUBEJH K TOMY, UTO HX MOII-
HOCTH B CPEAHEM HCMOJb3yloTca na 26—28%, a otmyck rasa no-
TpeGHTENAM A5l GOJMbIIHHCTBA CTAHUHE sABAAETCS YOBITOUHBIM.

B paccMaTpHBaeMOM NpHMepe NPHMEM, 4TO N0 KOHNEHTpauMH
aBTOMOGHJABHOrO napka 40% aBToMOGHIEH AOJKHBL 06CAYyKHBATHCA
ABTO34MPABOYHBIMH M dBTOra30HANOJHHTEJbHBIMM CTAHUHAMH IO
600 3anpaBoK B CYTKH, AJA aBTOTA30KOMIIPECCOPHBIX CTAHLHH 10
3anpaBKe CXKaThiM Ta3oM — 500 3anpaBOK B CYTKH, a OCT4JbHbBE
60% aBTOMOGHJIEH — COOTBETCTBEHHO cTaHIHAMH o 300 u 250 3a-
npaBoK B CyTKU. lsa pacueTHoro mnapka B 7704 aBTOMOGHIsA, HC-
NOJNb3YIOIHX O€H3HH MJH NponaH-GyTaH, noTpebyercss ABE CTAHUHH
na 600 3ampaBox (uMc]O 3alpaBasiCMBIX aBTOMOOHJIeH — 3120, wan
40,4% o6mero napka) u 6 cranumii Ha 300 3anpaBok. CooTBETCT-
BCHHO /1A 3anpaBku 8482 aBromoluie#d Ha CKaTOM rase H NpHHL-
TOW wacToTe 3anpaBox (1,3 pasa B cyTku) norpebyercss 5 aBrora-
30KOMINPECCOPHBIX CTaHUMHA (uHCI0 06GCAYKHBAaCGMBIX aBTOMOGHJIEH
onHo# crammueid: 500-1,3=650) u 14 cramuui mHa 250 3anpaBoOK
B CYTKH.

Ha aBTOra3oHanoJHHATEJNbHBIX KOMIPECCOPHBLIX CTAHUHAX NHO 34-
OPaBKe CXKATHIM Fa30M COBMEILEHL NMPOU3BOLCTBEHIBIE H CHAaOXKEH-
yeckne (GYHKIHH — TEXHOJOTHYECKHE ONEPAlUH [0 HPHIrOTOBJICHHIO
TOBAPHOI'0 CXKAaTOro rasa M3 chiporo NPHPOAHOrO ra3d, NOCTynao-
IEr0 Ha 3TH CTAHILMH, H DacnpegeseHHI0 ero — 340p4aBKOH B raso-
6aNsoHHBIE AaBTOMOGHJH. JTHUM OHHM NPUHUMNHAABHO OTJHUAIOTCSA
OT aBTO3aNpaBOYHBIX CTAHUMH N0 3anpaBKe HEQTSIHHM TOITHBOM
H CKHKEHHBIM nponau-6yTaHOM, Kyid NOCTYnaioT TOBAapHbie NpO-
JIYKTBl, TOTOBble K HCNOJB30BAHHIO, H PYHKIHefl aBTO3aNPaBOYHOIN
CTAHUHH ABJASCTCA TOJBKO cHabXKenuecKo-paclipenenuTenbHas. JTH
pas3auyHsg ONPEAE/IAIOT H YPOBEHb TEXHHKO-IKOHOMHUECKHMX MOKAa3a-
Teqef cTanuu#. Ilo3TOMY 1/ cONOCTAaBHMOCTH 3aTpaT [0 BCEMY
WHKJAY 3ueprocbecneucHus HeOOX0AHMO IO BapuaHtaM cHalxkewus
TPpancnopTa HeQTAHBIME TOIIHBAMH H CXKHXKEHHBM TNpoNaH-GyTa-
HOM pacCMaTpHBaTh TEXHHKO-3KOHOMHYECKHE NOKa3aTeNH HX nepe-
paGoTKH, a TaKXKe 3aTpaThl Ha 00bI4y chipbsd — HEDTH W rasa.
IlpcnBapHTEIbHO ONpEeeJHM OCHOBHblE TEXHHKO-3KOHOMHUECKHE IIO-
Ka3aTeJHd — KallHTaJbHbe, >KCOJIyaTAuMOHHBEe M HOpHBEIEHHHE
3aTpaThl B SKCIUIyaTAlHI0 aBTOMOGHJEH M HX 3alpaBKy TONJIHBOM
M0 YKa3dHHBIM BAPDHAHTAM.

ITpuBenennbie 3aTpaThl Ila NPOHU3BOJACTBO TI'pYy30BHX aBTOMOOH-
Jiehi B dBTOMOOHJIbHOH NPOMHIIJIEHHOCTH IPHMEDHO COOTBETCTBYIOT
HX ONTOBBIM WE€HAM; NOCHEJHHE XKe [/ ABTOTPAHCNOPTHHX Npes-
NPUATHA ABJASIOTCH KaNHTAJBHEIMM 3aTPATAMH na MnpuobperenHe

203



NOABHXKHOTO coctaBa. TaxuM o6pas3oM, ONTOBHE LEeHH Ha aBTOMO-
GHJIb MOryT OBbITb NPHHATHI B KauecTBE XalHTAJMbHBIX BJOKEHHM.
Jna skensyaTagHu aBTOMOOGHJIBHOrO TpaHcrmopra Heo6XOLHMu Ka-
NUTaJbHHE BJIOXCHHA B TapaKH, KOTOpHE B clydyae 5KCIJyaTalHH
rasoBblx aBTOMOGHJIel ciaeayeT oGOpya0OBaThb CHENHaJbHOH BEHTH-
aauuel. Ilpu sxcnayaTauuu razo6aaoHHHX aBTOMoOHJIEH yBeH-
YHBAIOTCA dMOPTH34LHOHHHC OTYHCJCIHS NPONOPIHOHANBIO POCTY
CTOHMOCTH aBTOMOOMJIA, 3aTPATH HA TEKYUIHH PEeMOHT U OGCIYKH-
BaHWe ra3oBO#l anmapaTyph, a TakKxke H3IMEHSIOTCAd HEKoTophle
ApyTHE cTaThH 3aTpaT (cM. paspesa 5.2). B menoM Texyuue sarpa-
TH Ha 3KCILIYaTalM0 rasoBbiX aBTOMOOHJEH IO cpaBheHHo ¢ GeH-
3HHOBLIMH aHaJ/JoraMu Bo3pacrtaloT. HuiKe npHBejnens (B COOTBeT-
CTBHH C BHIOOJNHEIINBIMH DACYETAMH) OCHOBHLHE TeXHHKO-3KOHOMHYE-
CKHE TI0Ka3aTeJNH pasHuX MofHpHKapnd aBroMobmiael 3MJI-130 Ha
pasJHYHOM TOIIJIHBE!

Bexsun né‘fgaﬂ“' CxaThiit ra3
llena apromobuas (KamuTajbhbie BJO- 4830 5620 6142
xkenus K), py6.
loaoBele 3KCINYyaTalHOHUBIE 3aTPAThI 7320 7516 8058
Ha asToMoOOGHIL D (6e3  3aTpar Ha
TOMJIKBO), PYO.
IlpuBenenunie sarpater II, py6. (npu 8048 8359 8979

Eu=0,15)

ABTOMOGHMb, paboTAOMMA Ha CXKATOM rase, BBINOJHAET MeHb-
Y0 TPYy30BYI0 pafoTy MO CPaBHEHHIO C aBTOMOOHJSIMH, HCHOJb3Y-
JIOIMMH GeH3UH M Nponan-6yTdaH, B CBA3H ¢ 4eM HeoOX0JHMO GoJb-
e TaxMX aBToMoOHJe#. [/d OUEHKH IOJHBIX KalHTaJbHHX,
IKCIVIYaTAUHOHHBIX H IIPHBEHEHHBIX 3aTpaT Ha BHINOJHeHHE rpyso-
oGopora B oOmeMe 1 MJpA. T-KM B COOTBETCTBHH C YCJOBHSIMH
Halero NpHMepa HYXKHO ONpeeJHTh 3aTPATHl Ha Bechb MApPK aBTO-
Mo6Huaeii. B 3aBHCHMOCTH OT HCHNOJb3yeMoro BHAA TOOJHBA H YHCIA
aBTOMOOHJI€H 3TH 3aTpaTbl B pacyeTe Ha | MJAPA. T-KM COCTAaBHT,
B MJH. py6.:

Tonnuso K 3 11
Benaun 37,4 56,4 62,0
CXRuXeHHbIH IpomaH- 43,3 57,9 64 4
6yrad
Cxartwift Npupoanbii ras 52,1 68,3 76,1

Kanuranptible BJOXKEHHA B NMPOH3BOJCTBEHHO-TEXHHUECKYIO 6a3y
Ha OAHO CTOSHOYHOE MeCTO COCTABJAAIOT AJAS OeH3WHOBOr0 aBTOMO-
O6nast oxoJsio 4 THC. py6., a AJs8 aBroMoOHJe#l, HCHOJb3YIOLUIUX NPOo-
naH-6yral M cxkartbif ras,—ua 0,7—1,0 thc. py6. GoJblie,

B cucreMe tpaucnopra, XpaHeHHsi H pacnopeie/eHHS TOIJIHBA
INPH HCHOOJb30BANHHM Ta30BHX TOIJIMB INIPOHCXOJHT TAKXKeE YBeJHye-
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1Me 3aTpaT MO CPABHEHHIO ¢ MCIOJAb30BAHHEM He(PTAHBIX. IDTO Ha-
TAAAHO HIJIOCTPHPYeTCH CJACAYIOIHMH JNAHHHMH TI0 KallHTaJIbHBIM
BJOXKEHHSIM B CTPOHT&JIBCTBO (YHCJAHTE]b) H 3KCIJIYaTAlIHOHHBIM
3aTparaM (3HaMeHaresb) 3anPaBOYHHIX CTAHUH#U AJA PpasJTHUHBIX
TOIJIHB:

IMpormtaxn-

BeH3uH SyTan Cxaruit Tasz
Kanuranbubie BAOXKeHHa B 3aNpaBou-
Hple CTaHUMH (9KCOAYaTaUHOHHLIC 3a-
TpaTH}, THC. py6.:
Ha 600 sanpaBoK 240/40 320/52 —_
Ha 500 3ampaBok — — 1900/370
Ha 300 3anpaBok 180/34 220 /41 —
Ha 250 3ampaBok - — 1300/275
B cpennem na oaun aproMobuan 0O 202/37 269 /45 3265/672
pacCMaTPUBAEMHM  BapHaHTaM, pyeé.
IlpuBeneHHbie 3aTpaThi B CPEIHEM Ha 67 85 1162

QJuH aBTOMOOHIE O paccMaTpHBae-
MHM BapuaHTaM, py6. (upu E.=0,15)

KaxeTcsi, 4To 3aTpaTH 11a 3alIpaBKy aBTOMOOHJIEH CXKATHIM IPH-
PONHEIM ra30M OYeHb BEJIMKH [0 CpaBHEHHIO ¢ HEPTAHBIM TONJIHBOM
H CXKHXEHHbIM npomaH-Gyranom. OpHako e caeayer 3abulBaTh,
YTQ B HaUIHX pacuerax le yureHlbl 3aTpaTel lla TpPallicnopT H Xpa-
HeHHe HePTENMPOAYKTOB M CXKHXKEHHOIO rasa, a TaK:Ke 3aTpaThbl Ha
HX INPOH3BOACTBO Ha HedTe- M rasonepepabaThiBAXONIHX 3aBOJax.
[Ipn npoH3BojACTBE C:KATOTO Ta3a HA 4ABTOTa30NallOJMIHTENbHOH
KOMIIpecCOpHOH CTaHUMH QYHKUHH NPOH3BOACTBA H pacHpeleJeHns
TOIJIMBA COBMellleHbl, a 3alipaBKa aBTOMOOMJIA OCYILIECTBJAsETCA Ha
cradnud. Ilpn nmpoussoacTBe Ke HedTeNPOAYKTOB M CXKH2KEIHBIX
He(TAHBIX TId30B TPAHCOOPTHO-pacHpeleJUTeNIbHEE CXEMBl BbITJIf-
zat caenywomuM odpasoM: HII3 uap I'TI3 —> tpancnopt npogyx-
TOB (XxeJse3nad nopora, NPOAYKTOMPOBOX, Ped4HOH GJIOT MJH aBTO-
MoOH/Ib)— nedTe6aza HJAM KycToBas 6a3za CHHMKEHHOTO rasa -—
——> TPAHCIOPT H0 3aNPaBOYHON CTAHIHH (IIPEHMYILECTBEHHO ABTO-
Mo6uababIH). Takas TpaucmopTHO-pacnpejenuresbHas ceTb B OI-
penesiennofl creneuH CpOpMHpPOBAJAcCh AJisi HepTenpOAYKTOB (XOTA
UHCJA0 3alpaBOUNHX CTAHUMA AJNA aBTOMOOGMJe# ABHO HEAOCTAaTOu-
HO). JIJIS CXKHXKEHHBIX 2Ke ras3oB HeoOGXOLHMO CTPOHTE/BCTBO CJIHB-
HO-IIaJIHBIIBIX 3CTAKald, KYCTOBHX 6a3 ¢ pe3epByapHHM XO035HCTBOM,
co3flaHHe HEOOXOAHMOro NapKa NOABHIKHOIO 2KeJIe3HOMOPOXKHOIO H
aBTOMOOHJBHOIO cOoCTaBa (LHCTeph iJA NepeBO30K nponaH-GyTaua),
nepeIBHXKHBIX aBTOra303alipaBIIMKOB. B CBA3H ¢ 3THM KalHTAaJb-
HHE M 3KCILTyaTalHOHHREIE 3aTpaThl B pa3BHTHe TaKOH MHPpPacTpyK-
TYpbl AJA HCHOJb30BAHHN CXKHXKEHHOro NponaH-6yTaHa B KayecTBe
MOTOpPHOrO TONJIMBA O6YAyT Bblie, 4eM INpH HCHOJIb30OBAHHH HedTsA-
HBIX TONJIMUB, H OPHEHTHPOBOUHO OLEHHBAIOTCH CAEAYIOIIUMH LHOD-
paMH (cBepX NpHBeNCHHBIX BhIMle MUQP NO 3anpaBOYHBHIM CTall-

IHAM) .
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BensuH, py6.:
Halr 20 7 10
Ha 1 aBToMD- 248 87 124
6ma1b

[Tponan-6yraH,

py6.:
HAa 1l T 50 18 26
Ha 1 aBTOMO- 570 205 291
OHIL

Tenepr meo6xonuMo yuecTb 3aTpathl Ha J06HUYy, TPAHCIOPT H
nepepaborky uHedrd W rasa. as paccMaTpuBaeMoro ycCJOBHOTO
NJaHOBOro Nepuoaa 3aTparThl Ha A00bIUYy ¥ TpaHcHoopT HedTH H NpH-
PONHOIO ra3a TaKoBHl:

K 2 IT
Hedre, py6/r 200 25 55
[Ipaponusift ras, 125 13 32

py6/1000 M

3aTpaTe Ha NOJY4eHHE MOTODHHX TONJIHB IpH KOMIWVIEKCHOH
nepepabGorke HedTH onpegesieHbl HCXoAf U3 KOMOHHHPOBAHHHX
cxem JIK-6, Brarouawnied armocdeptyio neperoHky Hedtd, Kara-
AuTHYCCKHME DHPOPMHHT 6eH3MHA, THAPOOUUCTKY CpPeAHEAHCTUANAT-
HHIX TOOJHUB # rasoppaxunonupoBanue, 1 KT-4, B cocTaBe KoTopo#
BaKyyMHas neperoska MasyTd, CHAPOOUHCTKA BaKyyMHOIo rasonJs,
KaTAJHTHUECKHH KPEKHHr ¢ rasodpaxuHoHupoBanpeM H BHCOpe-
KHHUr ryipoHa. Brixon MOTOPHBIX TONJHB NPH Takoi cxeme Iepe-
paGoTkn MoxeT aocrurath 60% Ha HedTb.

Meronbl pasHeceHusi 3aTpar Ha CKHXKEHHHH nponaH-OyTan H
Jpyrue HOPOAYKTH, NoJy4aeMble NpH KOMMJIexkclo§i nepepaborke
HedTH, NOOYTHOro HeTANOrO H NUPHUPOAHOrO Td30B, PA3JIHUHLL
Bnusuue passipyHbBIX (AKTOPOB TEXHUKO-IKOHOMHUECKHX INIOKasaTte-
Jedl Ha NOoJyueHHe CXHKeHHOro rasa pacCcMOTpeHo B pasaede 9.2.
IlpuBoxuMble xKe HuXKEe 3aTpaTH HA NOJAYYEHHE CHKHKEHHOro rasa H3
HedTAHOro M NPHUPOAHOrC rasa JaHu C YYETOM CHIPLEBOH COCTAB-
AAWLIEH, HO HOCAT OPHEHTHPOBOUHHH xapaxrep. C yueToM CKasaH-
HOTO 3aTPAaThl Ha MOJYYeHHE MOTOPHEIX TOIVIMB 3 HedTH # CXKHU-
JKeHHoro nponan-8yraHa cocraBiat (py6/T):

K 3 n
Hegrauble MoTopHLIE 65 13 23
TOILAMBA
IMponau-6yran ‘ 150—200 40—50 63—80

Jas nocienyolnx pacueToB NpuMeM HHUKHIOW rpaHaly 3atpar
Ha noJyYeHHE CXKMMKEHHOro npoman-6ytaHa. TexHHKO-3KOHOMHUe-
CKHe NoKazaTeJH NoJHOro IHKJIAa tonauBoodecneuenns aBToOMOOHIB-
HOIO TPalCHopTa - OT JOOGHYH [0 3aNPABKH M HCNOJL30BAHUA TOI-
JAuBa Ha aBToMOGWJE B COOTBETCTBHH C H3/1araeMoll METONUKOH
npeacrabJenbl B Ta6a. 5.1 (ropopo# o6bem paborbl NPH HCNOJbL3O-
BaHKH BCEX TOILTHB — 1 MJDA. T KM).
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Ta6auua 5.1. TexHHKO-3KOHOMHUECKHE NMOKa3aTeAH TONNHROOGECTICUEHHNM
auTOMOGHABHOr0 TPAHCIIOPTa PAITHYHHMK BHAAMH TonAHB*®

IMToxkaszaTtendb Benaud TTpouan-6yTau CxaTpft ras
Toposofi o6veM paborm oa-  129,80/— 129,80/— 117,90/—
HHM aBTOMOGHJEM, ThIC,
T KM
Ypeno aBToMoGHAeR ANA BhI- —/7704 —/7704 — /8482
noiaHedud TroxoBoro ob6BbeMa
paGoTsl, LIT.
FonoBoli pacxox TomauBa, T 12,40/95500 11,40/87800 (17,00/144000)
(TBIC. M?)
3aTpaThl Ha ABTOMOGHJbHBIN
TpaHCIopT, T, pyo.:
4,85/37364 5,62/42296 6,14/52079
39 (6e3 TonuBa) 7,32/56393 7,52 /57934 8,06/68365
8,05/62017 8,36,/64405 8,98/76168
3aTparsl Ha TpancnopT, Xpa-
HEHHe H pAaclpejesleHHe TOIl-
JMB3, THC. PY6.:
0,45/3467 0,84/6471 3,26/27651
3 0,12/924 0,25/1926 0,67/5683
I 0,19/1464 0,38/2928 1,16/9839
3aTparsl Ha nepepaboTKy H
noJyyeHde MOTOPHHWIX  TOI-
AWB, THC, py0.:
0,81/6240 1,71/13174 _
J 0,16/1233 0,46/3544 —
11 0,29/2234 0,72/5547 —
Jarpatel Ha JOOHYY H TPaH-
CIOPT CHPBA, THC. PYG6.:
K 2,48/19106 — 2,13/18067
J 0,31/2388 — 0,22/1866
f 0,68/5239 — 0,54 /4580
3arpatel o0mue, THC. py6.:
KalHTaJbHme BJaoXKenuda  8,54/66177 8,17/62941 11,53/97797
IKCIayaranuonubie pac- 7,91/60938 8,23/63404 8,95/75914
X0aH :
IIpHBE/IEHHBE 3aTpaThHi 9,21/70954 9,46/72880 10,68/90587

* B gHCAHTeNe AanHble hpH HCMOJb3OBAHHH TONAHBA HA 1 aBTOMOGHJAB, B IHAMEHATEne —
Ha Toa0BOH 06beM paGoThl.

Pacuer va oaMHaKOBYIO TpauCNOPTHYIO paboTy HarJsaiHo NO3BO-
JA€T OUEHHTb NPEHMYLIECTBA W HENOCTATKHM TOIQ HJH HHOro TOI-
JHBa NO OTHOWIEHHI K HedTsanoMmy. besycroBno, 3Ty BHIBOAL Npd-
BOMEDHBI [Nl CPABHUBAEMHX THIOB aBToMoGuJell. TIpH H3MeHeHHH
YCJOBHE 3KCIJAyaTauuH, IPY30NONABEMHOCTH H JPYTHX MApoK 4BTO-
MOOHIIeH Pe3yNbTATH pacueToB GyAYT HUBIMH.

Jns Texnuxo-skonoMudeckoro ananu3a 3¢bGeKTHBHOCTH HCNOJb-
30BaHHsd AJbTCPHATHUBHHX TONAWB NO OTHOLIEHHI X HePTAHOMY
NarJqiHbM fBJAETCA OTHECEHHE IOJHBIX T[ONOBHMX OPHBENEHHHX
3aTpaT Ha NPOH3BOACTBO M BPHMEHEHHE 3THX TOIIHB Ha roJ0BO#H
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pacxon OeHaWHa. Pe3yJpTaThl TAKOTC pacuera no LaHHBIM, TNpej-
cTaBJeHHRM B Ta6a. 5.1 (B py6. Ha 1 T 3amemaemMoro HedTIHOTO
TOMJAHBA ~— O€H3HHA) TAKOBHL:

Eensnr ITponan- CwmaThii ras
GyTaH
[loannle npHReldeHHHE  3a- 743 763 949
TpPaThl
B TOM YHcCae:
Ha aBTOMQGHIbL 649 674 798
Ha NPOH3BOACTBO, pdc- 94 89 151

npenencHue,  XxpaHeHwue,
TPAHCMOPT H  H00LIUY
TOIIAHBA

Tak#HM 006pasoM, N0 HapOAHOXO3AHCTBEHHOH 3((HEKTHBHOCTH,
OLEHHBAEMOH N0 MHHHMAaJbHLIM NpHBEEHHEIM 3aTpaTaM Hid BHUIOJ-
HEHHE OJHHAKOBOH NOTPEOGHOCTH B TPAHCIOpTHOH pabore, Jyymine
NOKa3aTedH yuMeerT GeH3NH H3 HePTH, HECKOJLKO YCTYMaeT eMy npo-
NaH-6yTan H 3HAUHTEJNLHO XY¥Ke CKATHH NPHPOAHLIA ras.

OuenuM Teleprs Xo3pacueTHylo 3G ¢GEKTHBHOCTH HCNOJAb30BAHUA
CPaBHHBAa€MEIX TONJIMB IPH AEHCTBYIOIHX ONTOBHIX HEHAX Ha O€H-
3Hn 195 py6/T, CKHxeHHHE nponaH-6ytan 98 pyG/T H  CKaTHE
npupoaubli ra3 65 py6/1000 M3 B 3THX yeHax YuYTEHbl BCE 3aTpa-
THI, CBAI3aHHHIE ¢ JOOHIYEH, TpAHCNOPTOM, nepepadoTKOH, XpaHEHH-
€M H pacmpenefesnHeM TOIUIHB, MOPTOMY K 3aTpartaM Ha 3KCmaya-
TauH0 aBTOMOGHJEH, no AdadHBIM Ta6a. 5.1, 106aBHM 3aTpars Ha
NPHOOGPETEHHE TONJHBA HCXOAA M3 €ro pacxoia, 4To AACT pe3ydb-
TaThl, NpeLCTaBJIECHHbIE B Tab.1. 5.2.

Ecnu paccmMarpHBarb NPHBEICHHBIE 3aTPATH C YYETOM el 1a
TOWJIMBO, IIPHMEllenHe nponaH-GytaHa mpact 3¢@$exT Ha OAHH aBTO-
MOGHJb IO OTHOWICHHK K GeH3mHOBOMY aHajory 990 py6. (10470—
9480). Ilo sToMy Xe NpHHUHIY OAHH ABTOMOGUJBL Ha CXKATOM rase
nact addext B pasmepe 380 py6. Onnako ra3obaqIOHHBIA aBTOMO-
OHibL Ha CXAaTOM rase BLIMOJHAET MEHBUIYK PaboTy WO CpaBHEHHIO
¢ GEH3HHOBLIM, H daxTHuecKas 3(pPeKTHBHOCTh €ro pPaBHA Pa3HHLe

Ta6nuna 95.2. Xo3pacuerdas 3 HeKTHBHOCTD HCMO/AbIOBAHHA Pa3THUHBIX
BALOB TOMJHBA Ha aBTOMOOHABLHOM TPaucnopre, THC. py0.*

3artparsl ' Benaun

INponau-Gytau Cxarull ras
Kanuraapuble BaoXepns 4,85/37364 5,62/43296 6,14/52079
DKcnayaTalMOHHHe 3aTPaTH 9,74/75037 8,64 /66553 9,17/77725
B TOM 9HCAe 3aTpaThl HA 2,42/18644 1,12/8629 I, 11/9360
TOILAKBO
TlprbeneHHbIe 3aTPAaTH 10,47/80642 9,48/73047 10,09/85592

* B udchHTeJ e jaH{ble OPH HCIOAb3IOBAHHYW TONJHBAE Ha | arTOMOOHJIL, B 3wamedarene —
Ha roacsoll o6mem pabGoThL,
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MeXIy MONHHMH 3aTpaTaMH la BHNOJHEHHe OAMHAKOBO# TIPY30BOk
paGoTH GEU3HHOBHIM H ras’oBbiM aBTomMobGHaem (80642—85592)
THC. py0., ZeNeHHOH Ha YHCJAO ra3oBbIX aBTOMoGHAel — 8482, uro
AacT OTpHIATENbHBH 3¢ (et B pasmepe 584 py6. Taxum o6pa3som,
yuep6 oT Hcnmosb3oBaHHA Kaxpo# 1000 M® cxKaTtoro rasa IpH 3Kc-
nayataunn ra3’obadRoHHBIX aBTOMOOHAed cocraBaseT 34,4 py6.
aaxe MpH Pa3HHuE B uene OEH3HHA H CXKATOro rasd, CocTasiAIel
130 py6. Orcrona caepyer, uro ajsa oGecneueHHs paBHO3(QGEKTHB-
Ho# paboThl apToMOOHJeH, paboralonux Ha 6GeH3MHE M CXKATOM
rase, OpH COXpPaHEHHH LeHhl Ha Gensun B pasmepe 195 py6/T uena
Ha ras jodxua cocrasasgte 30,6 py6/1000 m3 u, naobopot, IpH
COXpaHEHHH uexdbl Ha ras B 65 py6/1000 m® uenma na GeH3uH, HC-
Xoad K3 Ko3podHuMeHTa 3ameuieHudda ero rasoM (144 man. m3/
/95,5 THc. 1=1,51), AoaxHa cocraBHTb 247 py6/t (195+34.4.
-1,51).

CJIEJ_IOBHTBJII_)HO, HpH BHe,HpeHHH d/1LbTepHATHBHLIX TOIIHB H CO-
31 aHHM MAaTepHAJBLHOH 3aHHTEPECOBAIHOCTH B HX HCIONb3OBAHHY
B YCJOBHMSX XO3(HCTBEHHOIO pacuera HeoGXoAHMO rubKoe peryJiH-
pOB4aHHE II€H ha B3auMo3aMeHsieMble BHllbI TOIIHBA C YY€TOM MO-
Tpe6HTEAbCKOrO 3¢ dekTa.

OuenuM paccMaTpHBa€Mbie BapHAHTH HCNOJb30BAaHHA B3aHMO-
3aMensieMbiX TOMJHB MO 3HEPTeTHUECKOMY KDHTEDHIO, T. €. MaKCH-
MdALHOMY K03GQQHUHEHTY MOAE3HOrO HCMOJb30BAHUS lEpBHYHON
sHepruH (HedTH WM rasa) Ha KOHeWNOH cTajguu NOTpeGJIeHHS C yye-
TOM SHEPIETHYECKHMX 3aTPAT, CBSA3aNHbIX € NpeoGpa3oBaHHEM Iep-
BHYHOH IHEPTHH B SHEPrOHOCHTEJH — MOTOPHHE TOMJIHBA, KaK 3TO
npeasioXKEHO BHINE. B COOTBETCTBHH € BLINDOJHCHHBIMH PacuyeTaMH
pe3yJabTaTH AJsfg pacCMOTPEHHHX TONJHB MOXHO NPEACTABHTL CJe-
aymomum obpasoM (Ha 1 MJIpA. T-KM rpy30BOH paGoTH):

BeH3HH TMponau- Cxatni#t ras
oyTau
Pacxon tonauea:
THC. T 95,5 87,8 -
MJAH, M® — — 144,0
B JHEPreTHYECKOM  IKBHBAJCHTE, 4202 4039 4939
Flx
Pacxon 3Hepriu Ha Ao6bl9y, TpaHe- 848 2020 1531
nopT, XpaHeHHe, nepepaBoTKy H pac-
npejaesnedde TolanBa, Thic, [
O6wuit pacxog sueprun, tec. FAX 5050 6059 6470
KoappHUKeHT [107e3HOrO HCIGAb3OBA- 0,83 0,67 0,76
HHS 3HEPrHH
S heXTHBHBIA K. 1. A. aBTOMOOHAS 0,22 0,24 0,19—0,21*
CymmapHbplii Ko3QpHUHEHNT [0Je3HOro 0,18 0,16 0,14—0,16

HCUGAB30OBAHHA 3FHeprHH

* TIpH NOBBILEHHH CTeleHHM CXKATHS aBHraTenad Ao 8.

PacxoX sneprAn Ha | T-XM BBLIIOJNHSEMOR TPY30BOH paGoTHl CoO-
CTABHT JJs1 aproMobu/ied, pa$orawliux Ha GeH3HHe, NponaH-6yTa-
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He M cxaToM rase (oxkpyraenno) 5,1, 6,1 u 6,5 MIx/(T-xM) coort-
BeTcTBeHHO. ClenoBaTelbHO, IPH HCNOJb30BAaHUHM NponaH-8yTaHa M
CYKAaTOTO ra3a PAacXOA SHEPrdH Ha €AHHHLY TPAHCNOPTHOH paboTh
Bo3pacraer Mo cpaBHEHHIO ¢ GensuHoM Ha 20 u 27% cooTBEeTCTBEH-
Ho. TakuM 06pa3oM, N0 HAPOAHOXO3AUCTBEHHOH 3KOHOMHUECKOH H
SHepreTHueckon s> GexTHBHOCTH HCNOJAb30BalHe HedTSHHIX TONJUB
HauGoJece pauwoHaabHo. B pasjene 5.2 npoBeieHo CpaBHEHHE
HedTAHOTO TOIJIHBA C APYTHMH ajJdbTEPHATHBHBIMH 3HEPrOHOCHTE-
AAMH. JKOJOTHUeCKas OleHKa NpuMeHeuus HepTAHHIX H aabTep-
HaTHBHELX MOTODHHIX TOINJHB, Kak Tpertba ciaracMas 3Q¢heKTHBHO-
CTH BO3MOXHBIX BapHAHTOB TolUIHBooGecHeuenusi JABHrareJeH
BHYTPEHHETO Cropanud, paccMatpuBaeTcd B riaase 6.

5.2. 3KOHOMHKA NMPOU3BOACTBA AJbTEPHATHBHbBIX TOIVIUB

J/15i 5KOHOMUKH NPOH3BOJACTBA aJbTEPHATHBHBIX MOTOPHEIX TONJIHB
OlpeessIoMUME GAKTOPAMH ABJAOTCA ClelyIOojHe:

hH3HKO-XHMHUYECKHE CBONCTBA, arperaTHoe COCTOAIIHE W CTOH-
MOCTh HCXOAHOTO CHIPbS,

TEOPETHUECKUH TepMyYecKuH K.I. . lpouecca ¥ €ro peajbHas
sHepreTruecKas 3¢GPexTHBIOCTD;

XEeCTKOCTL TpefoBalyi K KOHCTPYKUHOUNHM Marepuajam, ofo-
PYAOBAHHIO ¥ annapatrypHomy odopMieHuo (onpeaensieTcs ycio-
BHAMH NpONECcCd — TeMNepatypoi, AaBieHHEM, HaJdHYHEM KOppo-
34H, 3PO3HHU H AP.);

pacxoj XaTaJu3aTOpPOB, pearelToB, HEPTeTHUYECKHUX pPecypcos,
BO/IHI;

CJIOXKHOCTh H TPYAOEMKOCTh 3KCIVIYATAHHOHHOIO H PEMOHTHOIO
00CHYXHBAHHUS; .

padoH N06BIUH CHIPbS H CTPOHTEALCTBA NPEANPHATHA N0 €ro
nepepaboTKe, 4TO CBA3dHO ¢ TpPeGOBAHHAMH 0O CO34aHHIO uHbpa-
CTPYKTYPBHI, BKAIOUAsA MEPONPHATHA O OXpaHe OKpPYXaloimeHh cpeiHl.

[IpoexkTupyemble (pacuerHble) 3HAau€Husd CE6ECTOMMOCTH, KallH-
TAJbHEIX W TPY/IOBBLIX 3aTpaT SIBJAAIOTCHA, 0O CYyTH [1€ad, NPOH3BOX-
HBIMH BCE€X pacCMaTpHBAEMBIX (GaKTOpPOB, T. €. KOJHYECTBEHHBIM H
KaueCTBEHHEHM CYMMHPOBAHHEM BCEX TEXHUKO-3KCNAYATAIMHOHHBIX
H 9KOJIOTHYECKHX MApaMETPOB NpPOLECCOB IIPOM3BOACTBA ajbTepHa-
THBHBIX TOIUIAB, NPUBEAEHHHIX K E€XHHOH CTOUMOCTHOH OIEHKE.

DH3AKO-XHMHUYECCKHE XaPaKTEPHCTHKHY H arperaTHoe COCToAlHe
nepepaGaTLiBAEMOro ChiPhsl NPENONPEeAeNsiloT TEXHONOTHIO H TeXHH-
KO-3KOIIOMHYECKHE MoKa3aTeau HX Noayuedusa. Ha noayyeHue mo-
TOPHHX TOIJHB H3 TBEPABLIX TOPIOUHX HCKONAEMBIX — YIJs, chaaHl-
uer, OUTYMHHO3HHX HOpOj — TPEOYIOTCA 3HAupTeJbHO  foJee
BLHICOKME 3aTPaThl, 4eM Ha noayuyeHue uX #3 Hedtd. llpu ncnoab-
30BAHHH TBEPAOIrO ChIPbS BO3HHKaeT HeoO0XO0AuUMOCTbH B JAONOJHHU-
TEJbHBIX CTaauAax TOATOTOBKH ero K IiepepaboTKe (3KCTpaKLHuU
OuTyMa H3 NecKa HJM CMOJbl H3 cJallieB, Apo6JCHHH, CYIIKe, TI0-
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MOJe yras), NoJy4eHHH CcHHTeTHuYecKO# Hedtu (TepMuUECKOH
AECTPYKIHEH K3 cJaHlleB  GHTYMHHO3HBIX HECKOB HJH XHAKO(a3-
HOH THApPOreHu3anuell M3 yriel) ¢ nocinelyiomuM o6aaropaKuBa-
nueM 570l HedTH HAHM €e TUCTHAAATOB. Takum oGpasoM, npu nepe-
paloTKe JKHIKOTO H TBEPAOro aJbTEPHATHBHOTO ChIPhS  INHPOKO
NPUMEHAIOTCA KaTaJHTHYECKHE TCHADOreHH3aLHOHHBIE MNPONECCHI,
nporexaomue noxa AasiaeHuneM 10-—30 MIla, uto o6ycnosaunsaer
CJOXKHOCTE TEXMOJOrHYECKHX CXE€M H BHICOKHE KaNnHTajlbliHe H KC-
NJAyaTalHOHHbIE 3aTPATHl Ha NMoJAyyelHe MOTOPIHX TONJAHB. TexHH-
KO-9KOHOMHUYECKHEe TIOK4a3aTeNH nepepaloTKH TBEP/HIX BH/A0B CHIPbA
¢ NOJYYCHHEM CHHTeTHYecKOoH HedTu npuBeneHsl Huxe [186]:

BHTyMHble Chnayinl ¥Yroaws (nmpo-

HnecKH necc «H-Co-
al»}
MoWHOCTE, MJAH. T B TOA 5,0 2.5 2,5
Pacxox Boaopoxa, m3/m? 185 281 1092
KanuTaabHee 3aTpaTh, MJIH. JO/J. 2525 2050 2195
Ha | T MOILHOCTH, XOJJ. 505 820 878
M3jepxKkn npousBoicTBa mawc 150 189 239 314

npubHIH, 10aa/M3 H. 3.

Ouenka npomecca mepepaboTKu GHTYMMHO3HHX IEeCKOB CHeJiaHa Ha OCHOBa-
HHH JaHHBIX 0 pabore yctaHoBku “Syncrude” (Kanapma). Jaa oueHkn mpouecca
mepepabOTKH cjlaHHeB paccMaTpuBaJdcd mpouece Tosco-I1I  (npu  nepepaboTke
chadmeB ¢ coflepxanueM cmoabl 132 a/r). Ouenka nponecca lepepaBoTKH yrif
[HPOH3BOAKIACKE [0 IN0Ka3aTelsaM Ipouecca HnpaMoro oxmxeHusad yrag “"H-Coal”.
[lpuHATHEe B ouEHKaX >KOHOMHYECKHE INOKa3aTeAu OYAVT XapaKTepHH, 110 INpor-
Hosy, nas ycaoBuit CIHA B koHpe 80-x ronos.

B pa6ote [187] nmpeacraBieHo TeXHHKO-3KOHOMHYECKOE cpaBHe-
HHe nepepaborku cMmecH apaBuiickonn Hedtu (65% anerkux # 35%
TAXKEIHX Hedred) ¢ aJbTePHATHBHHMH BHAAMH CHIPbS — TAXKENOH
OocKaHCKOH HedThI0 H CHHTeTHYECKOH He(PThIO, NOJYUYEHHOH H3 Yrasd
(YrolibHBIE IHCTHANAT) H CclaHueB (caaHueBas cmoaa). Marepu-
a.anblse G6anance nepepalOTKH 3THX BHIAOB ChIpbSl NPHBENEHBHI B
TabJs. 5.3.

Haa obecnedeHusl mpHBeNCHHHIX B TaGAWIE BHXOAOB IIPOAYKTOB NOTPCOORA-
JAHChL clenuanbHHE NpoumecCH Hepepalorku. Tak, Aa4 nepepaloTku ryapoHa apa-
BUHCKOW He(TH HCNONL3OBANH Tpomece AeacadbTH3AIHH . pACTBOpHTEJEM ¢ IIO-
CefYIOmHUM HanpaBjieHueM Heacda’bTH3aTa B CMECH ¢ BaKYYMHHIM razofjeM
Ha YCTAHOBKY THAPOKpekHHra. MasyT Taxenofi GockaHckofi HedTw moctynan Ha
ycTaHoBKY «Aypobon» ¢gupmbt UOP, W OpoayKT 3Toro npouecca, BHIKMIAOLIHMH
upu >232°C, nonseprancad THAPOKpekHHTY. CXeMa nepepabOTKH [€rkuX AHCTHA-
JAT0B OHJjia TPalMUHOHHOH 111 HedTenepepabaTHEarmero NpenIpPHSITHS,

[TponyxT npouecca "H-Coal” dppakusonupopass Mocae10BATENBHO B TPEX PEK-
THQHKAUMOHHBX KoJoHHaX. B mepeolt or6upaan dpaxuniw Cy—C¢ ¢ momseprasu
€€ TrHAPOOYHCTKE NJIA YAAJEHHS a30Td, Cepbl M HAaCHILEHHS oJeduHOB, Densnno-
BYI0O M CPEIHIO NHCTHATHYIO (pakuuu pasnoefsin BO BTOPOH KOJOHHE, 3aTeM
GCH3HHOBYH0 (paKuMIo 3TOH KOJOHHB HONBEpra/JH IBYXCTYIEHYATOH T'MAPOOUHCT-
K¢ B XECTKOM pexume ¥ Hoclenywumemy pudopmuary. YacTs NHCTHAIATHOH
(pakuyuE NOCTYlaja B TPETHIO KOJOHHY, BepXHHI NOIOH KOTOPOH Mocae THAPO-
CUYHCTKH MNOCTYNaJ Ha KOMHAaYHAMpOBaHHE OEH3MHA, a4 OCTATOK CMEIWIHBa/IH C
HEUCIOJB30BaHHON 9acThio NHCTHIANATZ M3 BTOPOH KOJOHHH H MOAAaBaJu Ha
THIPOKDEKHHT, ‘
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Ta6auua 5.3. Marepaansanil Gananc nepepaGoTK# pajdAMYHBIX BHAOB CbIpbi
[% (macc.) Ha cHpbe]

CHuTeTHYECKasn HedTh
IMporyxT BECI:I;,!C?{C:X ali) : - Boi[l:i)ﬂ.f.bxaﬂ
Tel H3 yrid H3 CAaHIeB
CEueHHRBI ras 6,97 4 88 3,46 —
HestunupoBaHuble 6GeH3H- 50,42 45,76 54,44 9,20
HHI
PeakTuBHOC TONAHBO — — — 67,30
JH3ensHOC TONAHBO — — — 4,70
KoTeabroe TOMAMBO: -
No 2 27,67 26,42 31,98 -
No 6 0,36 — — —
Cepa 1,98 b, 64 0,14 0,60
Hrtoro 87,30 82,70 90,02 81,80
IMpoaykTsl gas 3aeox- 10,63 5,07 6,42 7,15
CKHX JHEPreTHUECKHX
HY 3K J[
Hencnons3oBaHabe oTX0- 2,07 12,23 3,56 11,05
JB H DIOTEPH
Bcero 100,00 100,C0 100,00 100,00

Chanuesyio cMogy o006eccOIHBANH, 00e3BOXHBAAM H HANPABJAJH Ha THXAPO-
OUMCTKY AJA CTAGHJAM3ALHM H YJA4JeHHA MBbIbAKA. ['UAPOOYHLICHHOE CHpPLEe [0Cae
ACA30THPOBAHHS NOCTYIAJ0 HA THAPOKPEKHHr, riae mocje  (PpakuHOHHPOBAHHA
MOAYYANH THXKeJH GeH3HH, KOTOPHI HANPABJAAAH HA pPHPOPMHHI, peaKTHBHOE
H JM3€JbHOC TOIJIHBO,

TexXHUKO-3KOHOMHY€CKOE€ CONMOCTABJEHHE paccMaTPHBAGMbIX CXEM
NPOBOAMJH IIPHMEHHTEABHO K 3aBOAY MOHIHOCTHIO 5 MJH. T B TOA.
B Ta6n. 5.4 npexgcrapieHbl TEXHHKO-IKOHOMHUECKHE IIOKd3aTeH
nepepaGoTkd He(TAHOro ¥ CHHTETHYECKOrO CHIpbs [0 NOJHOH cXeMe,
BKJIIOUdsl NPOLECCH NOJYUYEHHA CHHTETHUECKOH HedTH, €e pasaeJe-
HHA H 06MaropakuBaHusi NOJNydydeMuEIX NPOAYKTOB, N0 aaHHBIM [ 186,
187]. B cootBeTcTBHH ¢ paHEe BBIMOJMHEHHBIMH pacuetamu [61]
yieNbHbIe KaNHUTajibHhIE BJIOXKEHHsI Ha MOJYUYeHHE CHHTETHUYECKOH
He@Td H3 OGHTYMHHO3HBIX TneckoB Kauaaw ONpeAeJHHCh B
505 ponn/M3, a ceBecTOHMOCTb mepepaboTKH — oKoJo 246 noui/M3
npu pacxoae Bojgoposa 2,8% (Macc.) Ha chipbe.

IlpuBegeHHBIe aHHEIE O3BOJSAIOT MPOCAENHTb 3aBHCHMOCTD TeX-
HHKO-3KOHOMHUECKHX MOKa3aTeNe# ¥ pacxoga sojgopoaa oT QpU3HKO-
XHMAYECKHX CBOWCTB H arperaTHOro cOCTOfHHA nepepabaTbiBaeMoro
chipbsi. T4k, O cpaBHEHHIO C NMepepaBoTKOH CMecCH apaBHUCKHUX Hed-
Tey npH nepepalboTke TAXKeJIbHX HedTell pacxolj BOJAOPOLA YBCJIHYH-
Baetcd B 2,5 pasa, yjeJbHbe KanHTaibHHE BJOKeHHd — B 1,5 pasa,
cebecrouMocTb — npuMepHO B 2 pasa. [Ipu nmepepaborke Gutymi-
HO3HBIX HedTell 3TH MNoKazaTesld yBeJHuHBawTes B 3,4, 2,25 w
2,5 pasa, 1npu nepepafoTke Troploudx caaHues—B 3,2, 4,8 u
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TaGauna 5.4, TeXHHKO-9KOHOMHuecKHE TIOK23aTeJIH NPOA3BOACTBA R
TOBAPHBLIX MPOAYKTOB NpH MepepaGoTke HeTAHOrO H CHHTETHYECKOrO CHIpLA

CHHTeTHUECcKaa HedTh
Aparufickas Bockanckas
Tokasatels nedTs nedTs H3 YUAA  |H3 CJIAHUER
KanHTaabHee BJOXeHHA, MJH. 1119,0 1538,0 5244 0  5363,0
JOJLL.
B TOM UHCJE: .
Ha [OJYy49eRHe CHHTETHYE- — J— 4390,0  4100,0
CKOil He(pTH
Ha HepepaboTKy HedTH 1119,0 1538,0 854,0  1263,0
Yaenbuble  KaOHTajbHHE  BJO- 224 .0 308,0 1048,0 1073,0
JKEHHH, A0aA/M? chipbd
Croumocts | M® HedTH, p0AL 31,5 57,9 3140 239,0
YneapHee 3aTpaTel Ha Iepepa- 66,7 134,6 53,4 80,5
GoTky 1 M® uedTH, poAA .
Otwaa cTonMocTh IepepaborT- 08,2 192 5 367 ,4 319.5
ki 1| M® chIppA B TOBapHYIO IIPO-
AYKILHIO, HOJIL
Pacxox Bomopoaa, Y% (macc.} 0,82 2,20 5,45 2,60

Ha CHpbe
* BHABLI CcHpbst Te e, ¥uTO H B Taba. 5.3.

3,3 pasa, a npu nepepabotke yryisi— B 6,6, 4,7 u 3,7 paza cooTBer-
cteedHo. CJlenyer OTMETUTb, 4TO TOYHOCTb OUEHKH TEXHHKO-
3KOHOMHYECKHX NoKa3aTesNeldl NPOU3BOJCTBA CHHTETHUYECKHX TOIIHB
COCTABMSIET, 0 pasHbBIM Opepnosoxenusm, ot 10 go 20% [186].

KpoMe paccMOTpeHHBIX [pPOUECCOB H BHAOB CbIpbsi CHHTETHYE-
CKHe TOIVIHBA MOXKHO NOJYyuaTh Ha 6a3e CHHTe3-ra3d. TexXHHKO-3KO-
HOMHYECKHE NOKa3aTesq¥ NPOH3BOACTBA CHHTETHUSCKHX TONJHB H3
CHHTE3-Tra3a (Cchipbe — HJANKHOWCKHH Yrosab) npxeeaeHni B Tabua.
5.5 [186].

OuesHunno, nepepaboTKa abTEPHATHBHOIO CBHIPbS MOXKeET KOHKY-
pPHPOBATL ¢ NepepabOTKON TPALHUHOHHBIX HedTeli IPH CTOMMOCTH

Ta6auna 5.5. TeXHHKO-IKOHOMHYECKHe NOKA3aTeNH NPOH3BOACTBA
CHHTeTHMECKHX TOMIHB 43 CHHTe3-ra3a*®

Kannrasbuble BAOHEHHA UszjepxKks
MowgocTs MPOHIRBO -
MponyxTt IMpouecc 33ap0;14, HOAHBIE, yieabHEIE, ctea-+15%
MAH. T B IO |max. gona L0 T npHBLITY,
UeHT
Metagoa «Lurgi» 5,0 2650,0 530,0 . 19,8
Beusun «Mobil» 2,5 2875,0 1150,0 39.7
Bensun u au-  SASOL 2,25 3020,0 1342,0 51,6

3enbHOE TOIJAHBO

* TIpH OHEHKC nIpuBegeHHEX NOKazaTedell HeoBXO MMO yuecTb, WTO HA [EPHON BLIIOJ-
HeH¥sq pacieTa CTOHMOCTb HEHTAHOTO ﬁerxsuna cocTaraANa 24—26 yedT/Nn, a AiA 3amewmenda
l n Gensuna TpeOyercs upHmepro L.7—2,0%1 meranoaa.
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TAKOTO ChIPbSi HHKe cTOHMoCTH HedTH. B paGore [188] orMeuaercs
peHTa6e/bHOCTh H3BECTHbIX METONO0B NEpepaGOTKH YIVIi B CHHTETH-
yecKHe MOTOpHble TOIIHBa (rasHQHKAUHH C UOJYYEHHEM CHHTE3-
rasa H NOCJAEAYIOUIHM CHHTe30M YTJIEBOAOPOAOB MO MeToay PHiie-
pa — Tponita HIH MeTaHOJa ¢ AaJbHEHIUXM NDEBPAUICHHEM €ro B
YrJIeBoaopoant no npoueccy «Mobil», kunkodasnoro ruipooxuixe-
HHsi yrjed H nepepabGoTKOH NOJYYeHHOH CHHTeTHueckoit HedhTH)
npH HeHe Ha yroap 30—50 nonnn/t H uene Ha nedptp 250—
300 monn/T. Ilpu takoit ke uene Ha HeQTh H ll€HE HA ra3 He BbILIE
2,37 nonn/T' I 3KOHOMHYECKH peHTaleJbHOU MOXKeT O0KasaThed
nepepaGoTKa OPHPOAHOrO ra3a B GeHsmn no npoueccy <«Mobil».
D U3HKO-XHMHUECKHe CBOHCTBA CBIPbS H TEXHOJOrHs €ro nepepabor-
KH ONpeieNsioT TepMHUYECKHH K. I.J. NPOLECCOB NOJYyUeHHS MOTOp-
HbIX TOomIHB. Kax npaBH/O, NpH Hcno/db3oBatiuu Menee «61aropo-
HOTO» ¢ TOYKH 3DEHHs CONEPKAHHA IETEPOATOMHBIX COEIHHEHWH H
coorHowenHs C:H cbipba TepMuyecKHH K. 0. A. NPOUECCOB NoJyHe-
HHA MOTOPUEX TONJIHB CHHMHETCH B CBA3H C YBEJHUEHHEM pacXona
CBIPhSl H HEOOXOAHMOCTbIO NOABO4A 3HAYKHTEJNbHBIX KOJHYECTB IHEp-
F'HH B BHIAE TEXHOJOTHUECKOIO TOMJHBA, TENJIO- H 3JEKTPOIHEPIrHH,
oxJaxiawue# Boabl. pyruMu cioBamH, mojyuenHe BBICOKOKaye-
CTBEHHOT'O SHEPTOHOCHTEJA W3 HH3KOKa4ecTBEHHOro TpebyeT 3HauH-
TeJbHbIX 34TPAT 3HEPrHH Ha ee Kouleutpupopauue. B koneunom
cyere 3TH KaueCTBEHHbIE H3MEHeHHWA BEAYT K POCTy 3aTpaT Ha npo-
H3BOACTBO MOTODHBIX TOM/IMB, MPUYEM 3TH H3MCHEHHA KOppeaupy-
10T MexAy coboil. Huxke npupenennl K.n. 4. npoueccoB (%) mnpo-
MSBOACTBA aIbTEPHATHBHLX TOMIHB H3 PA3JIHYHOrO ChiPbA KaK 1O
pacyeTdM aBTOPOB, TakK H Mo nanubiM [189)]:

BeHsHH: Meranoa:
HedraHOM 85—-88 U3 yras 43
M3 CJ2HLEB 63 H3 NPHPOAHOTO rasa 54
kuaxkoPasuoll ruapore- 52—65 u3 Guomacchl 25
HH33LHA yras JtaHon W3 OBuoMacchl 35
o npoueccy Duuepa— 37 [pupoAHuA ras, cxareh go 85—90
Tpomua u3 yras 20 MIla
no mpoleccy «Mobil» 37
H3 yris

3Hasl SHEPreTHUCCKHH K.I. ., MOXKHO (C onpeleJeHHOH YCJIOB-
HOCThIO) ONPeAEeNTHTb CTOHMOCTb CHIPbEBOH COCTABAAWOLIEH NpouUec-
ca NPOHM3BOACTBA TONJIHBA. Hanpumep, Ha eBponeiickoM pHIHKE B
Hauane 1980-x rozoB cTonMocTh HedTH coctasassa 180 noman/r
y. T., @ yoias — 70—80 poaa/t y. 1. [Ipunss k. n. 1. npouecca xua-
Ko asHO# THAPOTEHH3AUHH YIJA IJAd NOJYUCHHA MOTOPHBIX TOMIHB
pasBinimM 0,55, MOX10 paccuuTaTh, YTO PACXOJ Yrid Ha NoOJyuYeinue
| T y. T. MOTOpPHBIX TONJHB COCTABHT OKOJIO 2,7 T Y. T. nNpH obmux
3arparax coorsercrBedno 189—216 noM1/T y. T. MOTOPHEIX TOMJHB
nporus 1,1 T y. 1. pacxona HedTH (npu K. 1. 1.=88) u 3arparax
COOTBeTCTBEHIIO paBHbiXx 200 g0/1/T y. T. MOTOpHBIX TomiuB. Ecsy
YUY€CTh 3KCIWIYATAUHOHHBIE 34TpPaThl Ha MOJyYeHHe CHHTETHUECKOH
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HeTd 43 yraa u ee nepepabotky (cM. Tabs. 5.4), 3HAUHTENbHO
IpeBblilaione H34ePXKKH no nepepaboTke oO6bluHON HedTH, cTa-
HOBHTCSL OYEBH/AHON 3KOHOMHueckad He3(pdeKTUBHOCTh MNOJYUEHHSA
CHHTETHUECKHX TONJMUB U3 yIVIA (Aaxe C YYeTOM JOCTATOYHO BHICO-
KOM TEXHHYCCKOH TOTOBHOCTH TEXHOJIOTHH K BHEAPEHHIO, HATIDAMED
B ©PI'). Bmecre ¢ Tem no Mepe yBeJHUEHHS pa3pbiBa B LEHAX HA
HeQTh ¥ YroJip OoJsiee BHICOKHE 34TPAaThl HA MOJYY€HHE MOTOPHBIX
TOIJIMB W3 YV MOIYT ObiThb KOMIEHCHDOBaHB Pa3HOCThbIO B CTOH-
MOCTH CBIPBEBOH COCTaBJISIOLIEH.

C 3TOH 1e/bi0 BBINOJHEH 3KOHOMHYECKHH aHaJu3 YCJI0BHH,
ofecneuuBaonMX papHo3dPexTHBHOE IPOKU3BOICTBO MOTOPHHIX TOI-
JUB U3 YA ¥ HedTH. TeXHHKO-3KOHOMHUECKHE NOKA3dTeJNH MPOH3-
BOACTBA CHHTETHUECKHX JKHUAKHUX TOIUIHB H3 Yrjsd NPHHHMAJHCh NO
tTexHoJlorud UT'M npu nepepaborke yras Kancko-AuuHckoro 6ac-
ceitna ¢ rensoroi cropanua 14,6 T'xk/T. duepreruueckuil x.m. 1.
IIPOU3BOACTBA BapbHpoBaJscd B gHanaszoHe 50—60%. B kauecrse
HCTOYHHKA MOJYy4eHHs HePTAHBIX MOTOPHHX TONJIAB MNPHHHUMAJCA
MasyT ¢ nepepaboTKOH €ro B MOTOPHBIE TOMJIHBA C WCNOJb30BaHHEM
COBpeMenHoll ruapoKaTaJuTHYECKOH TexHoJorad HedTenepepabor-
KH (CXeMBl €e pacCMOTpPeHH B IvIaBe 2). JHepreTHuYeckKud K. m. 1.
NPOX3BOACTBA MOTOPHBIX TOIJIHB M3 MasyTa NPHHEMAJCA PaBHBIM
88%. Ouenka cronMocTH wedTH, YyIJA, MOTOPHBIX TOINIHB M 3aTPaT
Ha KX HOJIy4YenHe ocyulecTBJsJack NO NpHBEACHNBIM 3aTpaTam. Ha
puc. 5.2 nokasaua 3aBUCHMOCTb 3aTpaT HA yrojdb OT 3aTpaT Ha
HedTh DY YCJOBHHM DaBeHCTBA NMDHBEJEHHBIX 34TpaT HA MOTOPHLIC
TONJIMBA, MOJyyaeMble H3 3THX BHAOB Chipbsi. Kak BHAHO, Mutu-
MaJpHble MPHBEACHHBIE 3aTPAaThi HA HePTb, NPH KOTOPBIX IeJeco-
o0pa3Ha opraHu3anus NPOU3BOJACTBA CHHTETHYECKHX MKHUIAKHX TOI-
JHB M3 yrus, cocrasasior 176 py6/T. Utobnl oGecnednTh pasHo3h-
(eKTHBHBIC 3aTPATH HA IPOM3BOACTBO MOTOPHBIX TOMJIHB B pa3Mepe
238 py6/T, npuBejeHHLIE 3aTPATH Ha AOOBIYY YLV HE JOJKHBI
npesbliaTh 3 py6/T (npu K. m. 1.=55%).

Yaenbnds tennora cropauds 1 1T HeQTH, YriAS U MOTOPHBIX TOI-
JHB Pasqauynd, @ Ha puc. 5.3 nokasana 3aBHCHMOCTb 3aTpaT Ha
MOJIy4eHHE MOTOPHBIX TOMJIHB OT CTOMMOCTH HeTH WU YIVIA B pac-
UeTe Ha 3KBHBAJEHTHOE KOJHUECTBO 3HEprund — 1 TJIxXK.

B coOoTBETCTBHH ¢ BBINONHEHHHMH pacyeTaMy NPHBEJEHHLIE 3a-
TpaThl Ha nepepaboTKy yris B MOTOPHBIE TOMJHBA NPOLECCOM Ops-
MO TMAPOT€HH3dUHA IPHMePHO B 6 pa3 Bhille, yeM NPH HOJYYEHHH
MOTODHBIX TOIJIMB H3 Ma3yTa (0e3 CTOHMMoOCTH ChIpbeBOH COCTABMSA-
omen). Jad kKoMpneHcauumu 3TOH PasHAUb CTOHMOCTb YIJIs {cCM.
puc. 3.2 u 5.3) nomkHa GHTL HAMHOTO HHXKE CTOMMOCTH HedTH.
[Tomyuenupie peayabTaTH COBNARAIOT C 3apYGeXXHBIMH  JAAHHBIMH,
COrJ1aCHO KOTOPHM TEKYIHE H3JePXKKH NPOH3BOACTBA CHHTETHUE-
CKHX MOTODHBIX TONJIHB H3 yrisg B 2—3 pasa Bbllle 34TPAT ua Mo-
JyyeHue MOTODHEIX TOMAHB H3 HedTu. Ha kondepenunu OOH no
HOBHIM H BO30GHOBJNEMHM ‘ucTounnkaMm sueprud (r. HaiipoGu,
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3y pyaiT 3y, pydiign 35, PYOITAm

75
1027}~ 774
0,622 | 724
0,616 676
0410~ ) §26
0205 y/ 576
o= 7 526

A
15 176 194 212 3, pybiT 376419 482 5,05 548 3, pyd)idm

Puc. 5.2. CooTHolleHHe MeXAY HPHBEJEHHBIMH 3aTpaTaMH Ha yroab 3, H HedTb
35 Upd  YCAOBHH  DABHO3(QEKTHBHOH  CTOMMOCTH [DOH3BOJACTBA MOTODHBIX
TOIIJHB:
Indpy Ha JUHAAX — NPHBENEHHBIE 3aTPATH Ha HPOH3BOJCTRO MOTOPHBIX TONNHB

Puc. 5.3. [IpuBepenHpe 3aTpaThl Ha HOJyYeHHE MOTODHBIX TOHJHB 3¢ H3 HedTH
3s u yras 3y, B 3aBHCHMOCTH OT 3aTPaT Ha CHIpbe

1981 r.) coobmanock, 4To KaNHTAJOEMKOCTb HIPOHM3BOACTBA CHIITE-
THYECKOTO TONJHBA W3 yriasa B 10--14 pas BHie N0 CPABHEHHIO C
TpaauuHoHHOR HedThio [187]. B 1o ke Bpems mpouecchl MNPsiMOIo
OXKHKEHHA YIJsi METOAOM THApPOrenH3audy 0 3KOHOMUUYECKHM II0-
Ka3areJsaM MNPeBOCXOANT NPOUecch NOJYYEHHS MOTOPHBIX TONJIHB
u3 yraa no metroay Pumepa — Tpomua u MeraHosa 4epe3 CHHTES-
ras, noJayyaeMblii IpH rasudHUKanyu yrias (IpH nepecyere MeTaHoa a
B paBHH{ sHepreTHueckuii sksupaJgeunr) B 1,5 u 1,1—1,2 pasa co-
oTBéTcTBEHHO. Tak, yaeaplible XallHTaJAbHbIE BJOXKEHHS Ha 3aBOJE
SASOL-II na 1 T MoTtopHHX TORHB coctaBaswT 1800 moan. (mpo-
THB 1000—1200 monn/T, oXUpaeMEIX NPH THAPOr€HH3aUHH YIJsd),
a ccOecTOMMOCTh [POH3BOACTBA — OK0J0 450 nona/T (mpoTHB
360—380 noan/T npU rHAPOreHH3auBHU YIs).

lasudukanuedt yras ¢ nojyueHHeM CHHTe3-ra3a, KpOME KOHBEP-
CHH €r0o B MCTAHOJ H XKHAKHE YIiIeBOAOPOIbl, MOXKHO TaK¥Xe NoJy-
yath OeH3HH Yepe3 MeTaHosa mo npoueccy «Mobily man npamoit
KOHBepPCHEH CHHTe3-raza noJdydartbh 6¢H3HH U Bojopon. Conocrabie-
HHE TEXHHKO-3KOHOMHUECKHX NOoKasaTresJed 3THX NpOoueccoB NOKasza-
J0, 4TO NPH CYIIECTBYIOLIEM YPOBHE PA3BHUTHS TEXHOJOTHH IO 3¢-
(GEKTHBHOCTH OHH YCTYHAWOT KHAKODA31OH THAPOreHU3AUHH YIJIA
[13]. Hapaay ¢ TpanHuHOHHO HCHOJb3YEMHIMH HPOAYKTAMH MNepe-
paGoTKH NPHPOAHOTO H HeQTHAHOro MONYTIOrO rda30B B K4UCCTBE
KoMnoHeHToB GeHsuna (OyraHamu, ra3oBbiM OeH3HHOM) Bce GoJee
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IIHPOKOE NPHMEHEHHe HaXOIUT CXKHXKEHHas nponaH-6yTaHoBasd
CMech 3THX Td30B KaK CaMOCTOSITENbHOE MOTOpHOE TomIHBO. [lo
pecypcHolt 6a3e H yrJeBOAOPOAHOMY COCTABY NPHPOAHHIH M IOMyT-
HEIi rasbl Pa3JHYHB MeXAy cobo#, [lonyTHEIA ras, A0GbBaeMBblil
COBMECTHO ¢ HedThblO, H3BJEKAETCA INpPHU ceNapauHH Ha Ha3eMHBIX
YCTAHOBKAX H 00BEM H3BJECUEHHOIO rasa ONpeaessAeTci KaK Ipo-
H3BejeHue raszoporo ¢akropa Ha oOwem HedTH, BOCHITOH 3a pac-
ye€THBIE mepHol. B cBoIO ouepenb, ra3oBbld (PakTop — 3T0 00BEM
rasa, npHxojsuiuica Ha 1 T poGbiTol HedTH. ['asoBblit dakTOop
KogaebeTcss B OueHb UIHPOKOM JHald3oHE B 3aBHCHMOCTH OT CO-
cTaBa HepTH H TOPHO-TEOJOTHUECKHX YCJIOBHH €€ 3aJjeranusa: NJs
nedpTanux Mmecropoxienuiy CCCP —or 30—60 m?/T (MecTropox-
aenda Tartapui, BamxMpuH, HEKOTOpPBIE MECTOPOXKACHUS 3anajgHol
Cubupu u ap.) ao 400 m3/T1 u Bbite (Mecropoxiaenus Yeueno-Hu-
rymwickoil ACCP, Tenrws B Kaszaxcrane v ap.). o cpasueuno ¢
NPHPOAHBIM ra3oMm HedTAHOW NMONYTHHH ra3 xapaxkrepHsyercs GoJee
BBICOKOH MJIOTHOCTbKO H OOJBIIHEM COAEPKANHEM XKHIKHX YIVIEBO-
pgoponoB ot Ce ¥ Bplwe. B nonyribix raszax, ao6siBaemMux B CCCP,
copep:xkaHpe yraepopopoaoB ot Cy, B Beime cocrasasger or 200 —
300 xo 600—700 r/m?, B ToM uHcJse 3Tana — Gogee 90 r/m3. B npu-
POJHOM rase cojepKatue TAKHX YIVIeBOAOPOJOB, KaK HOpaBHJo,
30—100 r/M® B JHIb B BBICOKOKOLAEHCATHBIX NPHPOJNBIX Ta3ax
(uncio mx orpanuueHo)— ot 100 go 200 r/m? u sbune. Haguuue
B NOOyTHOM Tras¢ HHAKHX YrJEBOJIOPOJOB BJIHAET HAa 3KONHOMHYE-
CKHE NOKa3aTeau ero nepepaborxd. as NPHPOJHBIX rasosB 3KOHO-
MHUUYECKHH Mopor peHTa0eNbHOCTH YCTAaHABJMBAETCA B 3aBHCHUMOCTH
OT COJEpXKalHd 3TaHa, KOTOPHH HCNOJb3YIOT B KAUECTBE CHPbS AJS
ycrauoBok nuposinpda. Cudraercs, 4ro KoHuenrpaudsd 3—5% sTa-
Ha — MHHHMAaJbLHO peHTabe]bHasd NPH COBPEMEHHOM TEXHOJIOrHYe-
CKOM YpOBHE M3BJ€YeHHs 3TaHa M3 rasa.

B nacrofuee BpeMs CpeaHee CojepKaHHE 5TaHa B Pa3BeAaHHBIX
3amacax 3staHcogepxkamero raza no CCCP cocrasaser 4,8%, npo-
nana — 1,72% wu 6yranoB — 0,81% (06.) [190]. Hau6onee uese-
coobpasno nepepabaTHBaTh 3TAHCOAEPZKAIIME rasbl C H3BJEYEHHEM
JKHUIAKHX KOMIIOHEHTOB Ha ra30XMMHUECKHX KOMILIEKCaX MONHOCTLIO
no nepepaborke rasza or 10 o 30—40 mapa. M3 B ron. B CCCP
nefictByloT OpenbyprckHii B AcCTpaXaHCKHA ra3oXHMHYECKHE KOM-
niexcH. IlepcnexTyBHOH cuMTaercs mepepaGoTKa 3TAHCOAEpKANIUX
razop Kapauarauaxckoro, Hlypranckoro, ¥peurofickoro H apyrux
Ta30BbIX H Fa30KOHIEHCATHHIX MECTOPOXKAEHHH cTpaHu. [IpH nepe-
pa6oTKe 3THX ra30B HApALy € 3TAHOM MOXKHO MOJYYATb CKUNKEH-
HHE ra3bl 4 BOBJE€KaTb HX B HCTOUHHKH ChIpba A/ NPOH3BOACTBA
MOTOPHOIO TONJIKBA, a TakK¥XKe A HeQTeXHMHYECKHX HYXKI H KOM-
MYHaJ/JbHO-ObITOBOTO TONIHBA. ,

Opranusaupio KpymHoMacuiTaGHoro NPOH3BOACTBA MO mNepepa-
G60oTKe NPHPOJHOro rasa CleiyeT pacCMaTpHBATbD H B JPYIOM Aac-
NeKTe. 3TaH H CKHMKEHIbIe4Ta3bl KaK Chipbe NHPOJH3a YacTHUHO
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3aMEHsI0T NPSIMOTOHHHH OCH3HMH, HCNONB3YeMWH AJA ITHX IeJed.
[Ipu sTOM coxpaHsATCa pecypchl O€H3uHA A8 NOJYYEHHST MOTOP-
HBIX TONJIMB M COKpallalTcs pacxoib Hedprtu. B Hacrosauiee Bpems
3a py6exxoM aeiicTBYIOT Gosiee 1400 3aBOJOB ¥ YCTAHOBOK CyMMap-
HO# CYTOYHOH MOIUHOCTBIO NO nepepaboTke rasa okoJo 3 mapia. M3,
Toavko B CIIA Ha 6ase npuponamoro rasa B 1984 r. 6bw10 1pou3-
BeleHO D4 MJIH. T KHAJKUX YTJIEeBOJOPOAOB, B TOM uuciae & MJH. T
3TaHa, 12,7 MJIH. T CIKHXKEHHBIX ra3oB, OoJsiee 36 MJIH. T KOHZeHcaTa
u razosoro Geunsmna [190].

Ilpun aHasu3e 3KOHOMHUECKHX MOKas3aTeJeidl MNPOM3BOLCTBA CXKH-
JKEHHBbIX Ta30B H3 NPHUPOANOr0 H MONYTHOTO TAa30B HeoOXOAuMO
yUUTHIBaTh pa3MelicHue rasonepepabarbiBaiomux szasoaos (['113),
a TdK¥KC TEXHOJIOTHIO H 3KOHOMHKY mnepepaboTku rasza. B cBa3m c
BLICOKHM COJlepXKaHHEM XHAKHX YIJI€BOJOPOAOB B HehTAHOM noO-
IyTHOM ra3e TPAHCIOPT €ro Ha naJbHHE PACCTOAHHA 3ATPYAHATENEH
H3-3a BHINajJieHus XoHAeHcaTa Mo Tpacce raszonpoBofa. [loatomy
TaKHe rasnl nepepabaThblBalOT HENOCPEACTBEITHO HA NMPOMBICAAX, KaK
NpaBuJ0, B padole yelnTpaJbneix Nynkros cOopa nedrtu. Taxum
o6paszom MoutHocTh I'TI3 omnpenenserca obbemoM A06biuM HedTH
Ha OJu3pacnoNOKEHHHX HEPTAHBIX MECTOPOKAECHUAX H Ta30BHM
daktopom. [lo Mepe BHPaGOTKH HePTAHHX 3aJeXed MOHLHOCTh
I'T13 cHHXaeTci, a TEeXHHKO-3KOHOMHUECKHE TOKA34aTeJH — YXYI-
maiorces. Cnenuduveckue yomoBus npussasku [TI3 K HedTaHbIM
MECTOPOXKAEHHUAM INpPEAONpeAeNsioT CPpaBUHTEMbIO  1eboJbiyio
MouHocTh No nepepaborke rasa. [axe ansa xpynumx [TI3 ona
cocrapasier 4—8 MmJapa. mM® B roj, a 6osee THOHYHOH sABJAGCTCH
MOWHOCTh B npepenax 250—>500 man. M3, uTo, C onpedeJeHHOH Ho-
JieH ycJqOoBHOCTH, 3KBuBaJeHTHO 300—600 Thic. T nedrtH uau B 10—
12 pas mennite HII3 cpeaness MONIHOCTH.

['TI3 no nepepaGotke HedTAHOrO rasa — AOCTATOUHO IHEPTOEM-
KHe NpelNnpHATHsd, NOCKOJbKY ra3 nepej nepepaboTKOH KOMIPUMMU-
pywot ¢ Aasaenus 0,2—0,4 MIla na npueMe 10 TeXI0OJOIrHUECKOIO
3,5—4,0 MIla, oxnaxaaior jo —35...—40°C B nponecce HH3KO-
TeMOepaTYPHOU KOHACHCAUHH XKHAKHX yIVIeBOAopoAoB Cy—C,,
a npu BeleneHun 31aHa B Ao —80°C. Wupoxras ¢paruus aer-
KHX YIVIEBOAOPOAOB, NMOJYUEHHAA INPHU HH3KOTEMIEPATYPHOH KOH-
JeHcayH¥, [oABepraeTcA 34TeM Tra3o(paKUHOHHPOBAHHIO C HOJY-
yenHeM ckuxkeHHbx raszos C;—C,4 u rasosoro GeHsuHa.

TaxuM 06pa3oM, Ha TEXIHKO-3KOIOMHYECKHE HOKa3aTesd Iepe-
pa6oTku He@TAHOrO MOHYTUOTO rasa pelnapollee BIHAHHE OKa3bIBa-
10T caenytoliue PaxTophbi:

HeGosbtine eanHpulbie Momnocty ['T13, uto yBenuunBaer yaenn-
HEle KalHTaJbHble H 3KCOJYyaTaUHOHHHBIE 34TPAThl HA eAMHHLY Me-
pepabGaThIBAEMOIO ChIPbS H NOJYYaeMOH NPOAYKIHH;

JOCTATOYHO CJ0XKHAA TEXHOJOTHYECKAas cXeMa ero nepepaboTxw
H3-3a HpHMEIIEIIHH BLICOKHX ﬂaBHEIIHﬁ H HH3KHX TcMHepaTyp A4
KOHJeHCAUUH KUIKHX YIJIEBOA0POIOB,;
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reorpaguueckie ycroBusa pasmemenuds [TI3 okono nedTsaHbIx
MECTOPOXKIEHHH, OCHOBHAA 4YaCTb KOTOPhIX HAXOAHTCA B paHoHax
C CYPOBHIMH IPHPOAHO-KIHMATHUECKAMH YCJIOBHAMHE ¥ HELOCTATOU-
HO Pa3BHTO# HHPPACIPYKTYPOH, 4TO YAOPOMKAeT CTOHMOCTb CTPOH-
TEJbCTBA X 3KCNIYATAUHH 3aBOAA.

I1a nepepaGOTKH NPHPOAHOTO Tra3d MOXKHO CO3AaBaTh Moul-
Hele rasonepepabarthiBalolide 34BOAK Ha TPaHCNOPTHHX MOTOKAaX
3TAHCOJepKamux Tra3oB, T, e. BOJH3H Ta30NpOBOAOB, HJIU B
padoHax KpPyHNHHIX HEHTPOB ra3ojo0HYH € €IMHUYTHOH MOLIHOCTLIO
npeanpusitui or 5 1o 30—40 wmapx. m® B rox. Cosnanue TaKHX
OpeANpHATHA ¢ 6j0KaMH N0 nepepaborke rasa eaunuunoi moiHo-
CTH & MJapA. M® B TOA NO3BOJNAET CHHU3HTL YAeJbliHe KaNUTaJbHbIE
U 3KCIJIYaTaLHOHHBIe 3aTpaTH Ha lepepalboTky rasza. Bmecte ¢ 1eM
NpH OTHECEHHH 3THX 3aTpaT Ha KHAKHE YTNEeBOAOPOAH, COAEpIKa-
AHe KOTOPHIX B NPHPOAHOM rase Io cpaBHEHHIO ¢ HONYTHHM B 2—3
i 6osiee pa3 nuxe, ond O6ylyT NPHMEDHO paBHBI HJIH BHule aHAJO-
THYHHEIX 34TPAT Ha NOJYYEHHE KHAKHX YTJIEBOJOPOJOB IIpH TNepe-
paboTKe HedTstHOTO ra3a. BarkKHoe 3HAYEHHE HMeeT TaKxKe MeTo]
pacnpeaenenns 3aTpaT MEXAY NOJYy4aeMbHIMH NPOAYKTAMH — CYXHM
rasoM, 3TaHOM M WHPOKOH ¢pakuueld yrieBonaopoloB. [IpuBeaeHHbie
3aTpaThl Ha NOJyueHHE CKHMEHHBIX ra3os OyayT BHIlle anaJorud-
HBIX 3aTPaT Ha NoJyYeHHe MOTOPHHX TONJIKB u3 Madyta B |,3—
1,5 paza (6e3 croHMOCTH chipbeBo# cocrasasiomei). [Ipu ouenxe
ChIDbSA — HEII)TH H OPHPOAHOIO ra3a — IO 3aMbIKJAOMHM 34TpaTaM,
NpHBeJeHHble 3aTpaTH Ha TNPOK3BOACTBO GeH3WHA  COCTABAT
160—180 py6/T, a cxuxkenHoro rasza 150—165 py6/t. dueprern-
4eCKHH K. I.J. NpOLecCOoB NOJYUYEHNs CHHUKEHHOTO rasa, no Hauled
olleHKe, cocTtaBasger 60—65%, T. e. ycTynaer MOTODHHM TONJIHBAM,
nosiyuaemMbM u3 Heptu (85—~88%).

IIpuponnblii ra3, KaK y>XKe H3BECTHO, MOXHO HCHOJB30BATH He-
OOCPEACTBECHHO B KAYE€CTBEC MOTOPHOTO TOILIHBA B BHAE KOMIIDHMH-
poBaHHoro (cxartoro) Ao 20 MIla rasa u cxkuxkennoro rasa. Hus
3KOHOMHYECKOH OUEHKH [POH3BOACTBA CXKATOIO rasza HEoOGX0LHMO
YUHTBIBAaTh KO3 PuuueHT 3aMelienus 6eH3uHa ra3oM, TdK KaK CTOH-
MOCTHble MoXKas3aTe/n Ha NPOH3BOACTBO GEH3WHA NPHBOAATCA B Pac-
yere Ha | T, a raza — Ha 1000 M3 B cooTBeTcTBuH € yTBEpXKIEH-
HHMH JIHHEHHBIMH HODMAaMu PAacXojla TONJHBA Ha aBTOMOGHJIBHOM
Tpanctopte 1 M3 ¢KATOTO NPHPOAHOrO rasa paBHO3HaueH | 1 GeH-
3HHA. .
Hcexona u3 naotHocts Gensuna — 740 kr/m3, pacxon rasa s
3KBHBaJeHTe 3ameinaeMoro Geusuna Oyner pasen 1,35 m3/kr. Ilpa-
BefeHHble 3aTpatH Ha 1000 m3® cxkartoro raza paBubl 58 py6., B TOM
yncJae 3KCIVIyaTanuonHsle 6e3 cToNMOCTH chipps — 38 py6/1000 M3,
yaelbHEE KalHTaJbHble BJIOKEeHHS — 168 py6/1000 M2,
C yueroM Kosadduuuenrta 3ameienus OelsuHa, paHoro 1,35, upu-
BelelHble 3aTpaTH Ha CXKaThB ras cocrarsur 78 py6/T H. 3. Ges
CTOMMOCTH CHIpbsA, 4 C YYETOM CTOMMOCTH NPHPOAHOrO rasa no 3a-
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MBIKAIOIIHM OlleHKaM, NpHBERAeHHbHE 3aTpaTH Ha IOJYyYeHHE CXKa-
TOro rasa B OeH3MHOBOM 3KBHMBaJseHTte cocTaBaAT 160—180 py6/T
(120—130 py6/1000 M3). K.1n. 4. mose3HOro UCIOJIb30BAHHA HHEp-
FHH cxaroro rasa cocrasjsetr 85Y%. [Ipu CylLlecTBYIOIIHX OMNTOBLIX
lleHax Ha HehTh U ras I]pHBE,JIEHHbIe\banaTH Ha 1000 M3 cxkartoro
rasa NpeBBILIAloT LEHY NMPOH3BOACTBA, T. €. NPHBEJEHHbIC 3aTPATHI,
GensuHa A-76 Ha 15—20%, a ¢ yueroM KosddHuIMeHTa 3amelle-
Hug — npHMepHo B 1,6 pasa. C yBeJHYEHHEM CTOHMOCTH HedTH,
K4aK 9TO CJEAYeT H3 DacyeTa, IpUBeNeHHBe 3aTPaTthl Ha IPOH3BO.-
CTBO ¢3Kartoro rasa OyayT NpUMepHO PaBHH aHAJOrHYHLIM 3aTparam
Ha OeH3uH, NoJayuaeMui npH raybokod nepepaborke HedTH. OKol-
JaTeNbHYI0 OLEHKY >P@QEeKTHBHOCTH HCNOJb30BAHHA [A30BHX TOI-
JHB MOXHO XaThb ¢ Y4YeroM 3arpaT Ha HX NPHMEHEHHE, TaK Kak
crenMpHKa ra3oMOTOPHBIX TOMIHB TpebyeT A0000pYIOBAHHS 4BTO-
MOOMJIS H COOTBETCTBYIOLIETO Pa3BHTHS CHCTEMH  pachpejeleHus
3THX TOIIHB.

Hcnonb3oBanue NpupOAHOro ra3a BMECTO YIJIf IIPH peajiH3aluH
MPOILECCOB Fa3HGMHUKAUWU C NMOJyYeHHeM CHHTe3-rasa MO3BONHT CHHU-
3MTb KalUTaJbHble BJOXKEHHS, N0 UMEIOLIMMCH OI€HKaM, NPHMEepHO
Ha 30% 3a cuer 0TKasza OT TAKHX TEeXHOJOTHYECKHX OMEpAIHH, KaK
HOMOJ, CylIKa yras u Ap. TeM He Menee NpHBe/eHHble 3aTPATH HA
NIPOU3BOJCTBO KHIKHX YIVIEBOROPOAOB B 3ITHX Ipoueccax Oyayr
JNOCTATOUYHO BEJHKH. TaK, NpHBeJEHHbLIE 3aTPATH Ha MOJY4YEHHE Me-
TaHOJa NPH NPHHATHX B pacueTax 3aMBIKAIOLIHX 3aTpaTax Ha IpH-
poAHbIi ras cocraear 150—160 py6/T, 6ensus npounecca «Mobily —
okoJsio 370—380 py6/T. I1pu ouetke 3(pHEKTHBHOCTH HCNO.Ib30BAHHS
MeTaHoJa HeOOXOAHMO HMETb B BHAY, UTO TEILIOTA €ro CropaHHs
HHXKE TelJIOTbl Ccropanus OeH3HHa Oosee 4eM B 2 pasa, a Hepre-
THYECKHH K. II. 4. IPOU3BOACTBA cocTaBaser = 549%.

TakuM 06pas3oM, NpH HCNOJbL30BAHHH JIETKOTO YIJEBOAOPOAHOTO
CHPbsl — NMPHPOLHOTO H He(TSHOro NOMYTHOrO rasos — AJsI IPOH3-
BOJICTBA MOTODHBIX TONJIHB JyULIHMH 3KOHOMHYECKHMH IIOKasarte-
JAMH 006J1agaloT CHKHUMKEHHBH nponan-0yTaH, MoJyyaeMblll MPH Ie-
pepabGoTKe raza TPaZMLUHONHLIMH METOAAMH, M CKATHi IIpHpOA-
HBI I'a3.

B03MOXHOCTH HCIOJb30BaHHA TA30BOIO CHIPbS A/ MPOH3BOACT-
Ba MOTOPHBIX TOILTHB HJIH €I0 BbICOKOOKTAHOBHIX KOMIIOHEHTOB He
HCUEpNHBAIOTCS PACCMOTPEHHBIMH BHIIE crocobamu. 3a py6exoM
HCCJIEAOBAHKS HANpPaBJeHb HA CHHTE3 BHICOKOOKTAHOBHX [100aBOK
H CIHPTOB, HA HENOCPEeACTBEHHOE MOJyYeHHE MOTOPHHIX TOINIMB H3
pasHoOGpa3HBIX BHAOB T'a30BOTO Chipbf, B TOM YHCJE BTOPHYHOrO
(B uwactHoctH, ojedpuHoB Cy;—Cs, mosyyaeMbIX B IIpoueccax mnepe-
paborku Hedrtu). HlIupokoe pacrmpocTpaHeHHe 3a IMOCJTEIHHE IO
MIOJNYYHJIO NPOH3BOJACTBO TPeT-OYTHIMETHJIOBOTO a(hupa sTepHdpHKa-
uueir H3obOyreHa ¢ MeraHoJOM. OJHaKO OTDAHHYEHHOCTH DECYPCOB
H300yTeHa, NOCTYNAIoUero Ha IPOH3BOACTBO TPeT-0yTHAMETHIOBOIO
30Hpa ¢ YCTAaHOBOK KaTaJHTHYECKOro KDEKHHTa ¥ NupoJausa OeH-
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3HHA, H DOCT CIIPOCA HA BHICOKOOKTAHOBbIE NOO4ABKH B CBH3H C Ile-
pexojloM Ha TMNPOH3BOACTBO HEITHJIUDPOBAHHBIX OEH3HHOB, BH3BaJlH
HHTEpeC K BO3MOXHOCTH HCNONb30BaHHS H-OytaHa AMs 9THX LeJe.
PaccMorpum noayyenune rper-OyTHIMeTHAOBOTO 3(Hpa H3 H-6y-
TaHa ¢ HCNOJb30BAHHEM CJHERYIOLIHX IPOLECCOB: H3OMEpH3alHH
H-OyTaHa, geruapupoBaHus u300yTaha, CHHTe3a MeTaHoJa H3 IPH-
PORHOrO rasa M srepupukanuu H3obyrena ¢ Merasotom [191].
TeXHHKO-3KOHOMHYECKHe MOKa3aTeNH Npo1ecca TAKOBbL:

MomHocTh 10 TPET-OVTHAMETHAOBOMY 475
adupy, THC. T

CefecTodMOCT b, AQJMI/T 348,7
YIenbHble KANHTAJbHLIE BJOXKEHHS, 522
JAOI/T

SHepreTRYecKuit K. 0. 1., % 60—57

B pane ctpaH Beayrcs paboTH MO NMOJYYEHHIO CIIMPTOB H3 pas-
JHUHBIX BHJOB CHIpbf, XOTS DX ONYyOJHKOBAaHHBIX JAaHHHX CBHIE-
TeJbCTBYeT 06 HX HH3KOH KOHKYpEeHTHOH crmocofHocTH. Tak, coob-
maercst [192], uro npu croumoctu GeusuHa 3,8 xonn/MIK ctoH-
MOCTb METaHoJda W 3TaHoja cocrapaser 7,6 u 16 monn/MJIx co-
OTBETCTBEHHO, T. €. B 2 H 4 pa3a BHIlUe croHMOCTH 6eHsuHa. Ilo
pacyeram ¢upmb ENI (Mranus), 3atpaTe Ha nodydYeHHe sTaHoJja
H3 3€PHOBHIX KYJbTYD B YCJOBHAX 3anagHoll EBpombl COCTaBASIOT
1030 nup/kr, a HA TpeT-OyTHAMETHIOBLIH 3bup — 400 nup/kr [193].

B macrosmee Bpemsi 93% npoMbluieEHOro taHofa MmoJy4qaiorT
rufparanvell atuaeHa. [lyrem ¢epMeHTAalluH Bcex CeTbCKOXO3SH-
CTBEHHBIX TNPOAYKTOB, Npou3BoaHMEIX B CIIA, MOXKHO MOMYyYHTH
5TaHOJ B KOJIHYeCTBE, IKBHBaJeHTHOM 109 mnorpe6HoCTH B GeH3H-
He, 4 3a cueT BCEro roJOBOrO NpHpAIleHHs JecHOH OuoMacCH B
CHJA, pasuoro 329 maH. M® aApeBeCHHbl, MOXKHO NOJYYHTh METaHOJ
B obbveme 14% norpebienns GensuHa B CHIA [194]. 3xech ke o1-
MEYaeTcs, 4YTO IPH MNPOHU3BOACTBE 3TaHOJa H3 3epHA PaCXOAYeTcs
B ABa pas3a OOJbILIE 3HEPTHH, YeM €€ COLEPKHTCH B IOJy4YaeMoM
npolaykre. C 3ToH TOYKH 3peHHS ONPeAeJeHHLI HHTepeC BHI3HBAET
NoJMyuyeHHe 3TAaHOJA H3 PAa3JHYHBIX CeJBCKOXO35HCTBEHHBIX KYJbTYP
(uHcnnTeNr — BHIXOA H3 1 T CbIpbsA, 3HAMeHaTedb —C 1 ra):

¥poxaliHocTs, Brixog YpoxaiitHocTs, Buixog

T/ra CIIHpTA, J. T/ra coHpta, J
CaxapHulfl 56,40 70/3923 Tlwenuua 1,78 340/605
TPOCTHHK Kykypysa 3,27 360/1175
ManuoKka 8,70 180/1575 SumeHb 1,76 250/445
Caxapnas 30,21 110/3323 Kaprodens 15,50 110/1705
CREKJd Puc 2,67 430/1127
Menacca —_ 245/—

‘B sHepreTHuecKOM 3KBHBAJIEHTE BHIXOA CIOHPTAa H3 CaXapHOTO
TPOCTHHKA cocTapJaser okodac 82 'l ¢ ra mrowamu, 4To NpUMEpHO
pPaBHO KOJHYECTBY 3JHEPrHH, coaepxaniefica B 1,8 T GensHHa.
B bpasuiuu wMpoKOe paclnpoCTpaHeHHe MOJY4YHJaa Nporpamma
«dra”oa», 1o Kotopo#l B 1984—1985 rr. Bhipa6oranu u3 83,5 MJIH. T
caxapHoro TpoctiHka 9,5 mapna. 1 sradona. KanuraabHoe Biaoxe-
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HHA B 3Ty nporpaMmy 3a 1975—1984 rr. cocraBunu 4,5 MJapI. A0
(yoenbHHe KanmuTanbHBle BJOXeHHMA Ha | T crmupTa — OKolo
490 monn.). CrouMocts 1 51 3Tasola cocraBuiaa 22,7 1eHTa, HJH
38,6 uenra B OEH3HHOBOM OIKBHBaJleHTe, IIpH IeHe OeH3HHa
37,8 uenr/x [195].

Gupmamu «Hamfry and Glasgow ltds, «Monsanto» u BASF
pazpaboTaH nmpouecc CHHTe3a 3TAHONA H3 NPHPOAHOrO rasa B He-
CKOJNIbKO CTajui: MapoBas KOHBEDCHA NDHPOJHOrO ra3a B CHHTE3-
ras, rasopasjieleHde H TNOJyYeHHe MeTaHOJa M3 CHHTe3-rasa, IIo-
Jyuenue ykcycHoi kucaorel u3 CO u MetaHona, NOJy4eHHE ITAHONAA
THJPHPOBAHHEM YKCYCHOHl KHCJIOTHL M 00e3BOXKHBaHHE 3ITaHOJA
[196]). Jnst monyyenns 2000 T/cyr sTanona pacxopryercs 2,9 toic. m3
rasd; NOJHBIH YHEPreTHuecKHil K. 1. 7. upouecca cocrasiasier 50%,
yaenbyble KaMHTaJbHHeE BAOXKeHHS — H86 monn/t 3stadoaa. Ilpu
neHe npupogHoro rasa 0,95 gonn/TAx (uro npeacrasasercs 3a-
HHXKEHHBIM, TaK K4K B JPYrHX aHaJOTHYHBIX pacyerax lLeHa rasa
npuHuMaercs pasHoii 4,5 noan/TJx), ceGecrouMocTy 3TaHONMA CO-
crapasnaa 17,2—23,8 uedt/a, nau 300—383 noaa/r. Ilpu nepecuere
sa ey rasa B 4,5 poan/T x cebectoMMOCTDh CMHPTA, N0 HauleH
olleHKe, cocraBuT 32,9 uenr/a, uau 411 ponn/T.

Kak yxe oTMeuajoCb, OCHOBHOH HENOCTATOK CMeceBHX HedrTH-
ABIX TOIUIHB C METAHOJOM — PAacC/JOEHHE TOMAHWBHOH CMeCH B IIPH-
CYTCTBHH CJE€LOB BOAB H 00paszoBaHWe mapoBblXx npobok. [Mosromy
B HHMX 100aBaw10oT BhicmiHe cnuptbl — Cy B BHme. Oxuako OHH JlO-
pord, u Bo @paHiy3sckoM uHCTHTyTe Hedtu (PHH) paspaboran
npouece NoJyJYeHHs H3 CHHTe3-ra3a CMecH MeraHosaa ¢ §osee TsaxKe-
JHMH CIHPTAMH. DTy CMeChb HCIOAb3YIOT B KAa4YeCTBE BLICOKOOKTA-
HOBOH R0GaBKM K OensuHy [197]. YcnoBusf mnonyueHust CIOHPTOB
C;—Cs H3 CHHTE3-Ta3a Ha OKCHAHOMETAJJIHYECKHX KaTaJlH3aTopax

CEAYIOLIHE;

QcxoBa KaTaaMaaTopa t, °C P, MIla w, 108 y—! Ccnnp‘ra'
% (macc.)

Cr—Zn—K 370—-420 20—28 5—10 [0—20
Cu—Zn—K (+Al Cr) 350—400 10—15 3—8 20—30
Cu—Co 270—320 6—10 3—6 3550

MsMmenas coctaB KaTalH3aTopa, MOXKHO H3MEHSTh H BEIXOJ CITHp-
toB Co u Bhie B npexenax or 10 go 50%. [lpouecc ocyuecrsnas-
ercd npu oreomweHun Hy: CO, paBdoM 2,0—2,5. TexHHKO-9KOHOMH-
yeCcKHe NMOKa3aTelH IPOLECCOB MOJYUEHHS METAaHOJAa H CMECH BHIC-
IIHX CIIHPTOB NPHBEAEHB! HHIKE.

Mertanon CunpTh
C1—Cse*
MouiHocTh YCTAHOBKH IIQ MHPOAYKTY, ThIC, T 600 600
B roj
KanuraanHble BAOXKeHHS, MJH. A0, 164 298
B TOM 9HCJE:
Ha yCTaHOBKY 121 29(
B 00IIe3aBO/ICKOe X03AHCTBO 43 78
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VlenbHble KAaNMTaJbHble BJAQMEHHS, AOJI/T 273,3 496

CebecTOMMOCTL, AoJa/T** 180,3 304
MunpMmanbHas nNpoRaXkHas IlgHa, TapaHTUPYIO- 223 400
mas HeoOGXOAUMYKO HIpHOGHIIL, AOMI/T

Tennora cropauus, I'x/m® 15,86 17,4

* CoaepxasnHe Meragona B cMecH 70% (macc.),
** Tpu neue NpHpodHoro rasa 4,5 moaa/TILx.

CMech CITUPTOB MOXKHO HCIOJIb30BaTh B KauyecTBe KOMIIOHEHTA
npemualbhoro Oed3HHa npH obbemuo#l none po 8%. Paccioenne
OeH3HHa He INPOHCXOJHT TIPH MacCOBOH KOHI[EHTpalWH BOIH A0
0,1% wu npu remneparype g0 —20°C.

HaTepecHblil npolece noAyuYeHuss 6€H3HHA W CPENHHX AHCTHJJISA-
TOB H3 JErkux oleduuos paspaboran pupMoit «Mobil» [198]. IMpo-
nece, HaszpaHauwi MOT/JI, OCHOBaH Ha HCNOJbL30BAHHH CHHTETHYE-
CKHX UeonuToB ZSM-5 M npenHasHauyeH IJaBHHM oOpasoM aJA
nepepaboOTKH nponujena uaH OyreHoB. BbIxop cpeaHMX AHCTHANSA-
TOB H O€H3HHA Pa3JIHYEH:

3a mpoxoj, C peunpxysia-  Has Geusuuo-
nuelf Geusuna BOro BapH-

auTa
Ci—GCs, % (macc)) 2 2 4,5
C, 4 2 5,0
.Bensus H. K. — 166 °C 29 12 —
Cpeatnde AuCTHAAATH (> 166 °C) 65 84 —
Bensud H. K. — 204 °C — — 84,0
Cpeanne AMcTHAIATH (> 204 °C) — — 6,5
OtHouieRHe GeH3HH/RUCTHAAATH 0,45 0,14 12,0

[Ipu nepepabotTke B 3TOM npoUECCE INPONAH-NPONUAECHOBOH H
OyTaH-OyYTeHOBOH (paKUHi KaTaJTHTHYECKOTO KpeKHHra OOGIMHI BHI-
X0 XUAKHX MOTOPHHIX TOIIHB Ha CHpbE MOMKET AOCTHLaTh 75—
80% (Macc.). XapaKrtepuCTHKa noJydaeMnx B npouecce MOT I
NPOAYKTOB TAKOBa: OKTaHOBOE uyuciao 6eHsuHa 92 (ucciexoBaresib-
CKHIi MeToa) H 79 (MOTOPHHI MeTron); LeTaHOBOE YHCIO AH3eJbHO-
ro TOIMJIMBA I[OCJAe THADOOYHCTKH=52, a Temnmepartypa 3acThHBa-
HUg — 81 °C H GpoMHOe 4HCJIO 4; peaKTHBHOE TONJAHBO HMeEET BhI-
COKYI0 TEpMHYECKyl CcTalH/JbHOCTD M MO KayecTBY YLOBJETBOPSET
HJU TPEBOCXOAHT TPEOOBAHUA CTAHZAPTOB, mnpeAbABIAEMHE KO
BCEM TIpa)ZaHCKHM H BOCHHBIM peaKTHBHHIM tomauBaM CIIIA.

IlepcieKTHBHHIM TOINIHBOM MJIsI ABHCATeNed BHYTpPeHHEro cropa-
HHYl ABAAETCA BOAOPOJ, NPEUMYLIECTBA H HEJOCTATKH KOTOPOro Kak
MOTOPHOIO TOILIMBA PACCMOTPEHH B rJjase 4. B Hacrosiee BpeMs
BOJOPO/J B OCHOBHOM HCIIOJB3YIOT B Ipoleccax HedrenepepaboTKH
¥ HeTexnMuH, H ero norpedilenHe HeUpEpBIBHO pacTeT. | JaBHBIMH
HCTOYHHKaMHU CHIPb$ [1J5% TNPOH3BOACTBA BOLOPOAA CIYXKAT YIreBo-
JAOPOABI: HA JOMI0 NapoBoi KOHBepcHH mnpuXxoaurcs 68%, apyrux
yrJeBOA0OPOAOB (CKHKEHHBIX rason, 6eHsuHa)— 24%, napokucio-
POAHON Tasu(HKALMH HEPTAHBIX OCTATKOB H yrias — 6% ¥ mpouux
cnoco6oB — 2% MHPOBOro NPOH3BOACTBA BOAOPOAA. DKOHOMHUYECKHE
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NoKa3ateJad IPONeccoB TOJNYYeHHS BOLOPOAA H3 DA3NHYHHX BHIOB
CHIpbSi BO MHOTOM ONpELEJSIOTCS 3IHEPreTHUeCKHMH K.IL a. [59].
CyMMapHHH pacxod Cbipbd, TOMJIWBA W APYTHX NOJBEICHHBIX 3HEp-
roHoCHTeJeH Ha 1 T moJyyaeMoro BOROPOLA COCTABJsAET (B T H. 3.):

Pacxoi, K. n. a., %
T H. 3.
TlapoBas KouBepcus:
npupoanoro rasa upu 2 Mlla 3,756—3,90 74—71
IPAMOrOHHOTO GeH3HHA MpH 4,0—4 1 72—68
2 MIla
[TapoxHcaopoHaa Tasu(pHKALH 4,6—5,9 60—41
HeTAHBX OCTATKOB NOA J4BJICHH-
eM
Tasndukanua Gyporo yras nojm 5,6—8,1 51—34
M aBJIeHHEM

IlepcnekTHBeH 2JEKTPOJIH3 BOAB A5 TOJY4YeHHs BOAOPOAA, HO
NpH HAJWUYHH [elleBOR 3JE€KTPOIHEPIHH. DTHUM CIOCOOOM MPOU3BO-
LAT HEKOTOpoe KoJuuecTso Boaopoxa B Hopseruu u APE, Beayrcs
paborel B0o PPaHIHH MO MOJYUEHUIO BOAOPOAA Pa3NHUHBIMH MeTO-
AaMH C HCTOMb30BaHHEM [eLIeBoil 3JekTposnepruu ADC B HOYHOe
BpeMsi. TeM He MeHee mapoBas KOHBEPCHSR NPHUPOLHOTO rasa oCTa-
eTcst caMbIM JIeIIeBBIM crnocof6oM IoJyueHHs BOLOpona. BbimogaHew-
ntie 8 CIIIA pacuersl ¢ yueTOM TNEpPCIEKTHBHLIX OLEHOK B MU3MeEHe-
HHH CTOMMOCTH YIJVIEBOJOPOJHOIO ChiPpbi TNMOKa3anau, uto K 2000 r.
ce6ecTOoNMOCTb TIOJYYEHHs BOAOPOAA COCTABHT: [IPH NapoBOil KoH-
BE€PCHU MpHPOAHOro rasza — 830 goan/t, npu rasubukauuu s€edTs-
HBEIX  OCTAaTKOB — 2218 nmomni/T, npH  rasudukaumu yris —
1080 moJan/T, npu 3JeKTpoJH3e BOLB C HCIONb30BAHHEM 3YHEPTHH
A2C (k. m. n.=27%)— 1427—1732 ponn/T.

Kak yxe orMeuanoch, ANa HEKOTOPHIX CTpaH ¢ 6JaronpusTHL-
MH NIPHPOJHO-KJHMATHYECKHMH YCJOBHAMH, 3HEPIeTHUECKHE DeCyp-
CBl MOryT ObiTb MmomojHeHH 3Hepruel OHoMacchl. [lo pasiuunbiM
OLleHKaM, B MHpe eXerciHo obpasyercs okoyio 4,2 Mapa. T CenbCKo-
X035 /ICTBEHHBIX OTX0/IOB, 2 B BbICOKOPa3BHTBIX CTPaHaX B Iepecyere
Ha aywy gacenedus — ot 0,4 g0 1,0 T pasianyHbBIX GHITOBBIX OTXO-
Ao, CylecTByollas B HACTOALIEe BpeMs TEXHOJOI'Hs MepepaboTKu
O6HOMacchl — MHPOJNS, rasudHKAUNS, CKHIKEHHE, aHaspoOHas ¢ep-
MEHTAIHA H T. 1. — N03BOJsieT NQJyyaTh W3 Hee: TONJAHUBHBIN ras u
KHAKHE TPOAYKTHl PasAHYHOH KAaJOPUHHOCTH, METaHOJ, 3TaHOJ,
BHCOKO3( (P exTHBHble yaobpenus, C TOYKM 3peHusT paccMarpuBae-
Mo B aTOM pasgelie npobaeMbl, HauGOABUIHHE HWHTEpEC M3 TPOAYK-
TOB nepepaloTKH GHOMACCH NPeACTaBASIOT METAHOJ U 3TAaHOM (BH-
Bie pPacCMaTpPHUBafCH BO3MOXKHBIH BHIXOJ TAHOJA U3 Pa3JaHuYHBIX
CeNbCKOX034ACTBEHHBIX KYJAbTYp). [Ipu ncnonb3oBamuy apeBecHHm
MOXKHO TONyuHTb 25—30% wmeTasona u 15—20% stavoaa (B pac-
yeTe Ha CyXylo ApeBecuHy). B pabGore [194] ormeuaercd, yro sHep-
FHS CNHPTA, MOJY4YEHHOTO M3 OHOMAcCCH, BABOE NpPEBBLILIAET ee pac-
X0J Ha BbIpALI¥BAaHHE CENIbCKOXO3ANCTBEHHBIX KYJbTYp, 4 B pabore
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[199] coobuiaercs, 4ro Npu NPOH3BOACTBE STAHOJA H3 /IPEBECHHLI
noTpeb/serTcs CTOJbKO e 3HCPTHH, CKOJbKO €€ NOJNydyaloT B BH/e
CIUPTa. DHEPreTHYeCKHH K. T A. 9TAHOJA H3 CaXapHOro TPOCTHUKA
MoxKeT pocturatb 60%, T. e. aJas CTpaH, pacnoJoxeHHHX B TPONK-
YECKOM TOACe, 3TAHOA W METaHOJ, NojlyyaeMbie u3 OHOMAcCCH, sB-
JSAOTCS NMEPCINEeKTHBHBIMH 3aMEHHTCAIMH HedTAHLIX TOWIHB [200].

Ha ocHoBe 00600uleHHs PacCMOTPEHHBIX B HACTOSILEM pasjene
TEXHHKO-9KOHOMHUECKUX INOKa3zarelell MPOH3BOACTBA aJbTEPHATHB-
HbIX MOTODHBLIX TOIUIMB H3 Da3JIHYHbIX BHAOB Cbipbsi, HUX€ NpHBe-
JeHd CTOMMOCTb HX MOJIy4eHHS B pacyere Ha | a1 u 1 THxk, uto
N03BOJsieT NPUBECTH PAsJHYHLIC MO TENJOTE CrOpaHUs TOIJIHBA K
eMHOMY SHEPreTHUYECKOMY 3KBHBaJeHTy. B cBf3M c TeM, 4ro npu
HCNO/b30BAHHH MHOIMX anbTeDHATHBHBIX TOIIMB Tpebyercss Moau-
¢ukanus aBTOMOOH/S, pAacCMOTPeHHbIe TOINIMBA pa3jeNleHsl Ha ABe
rpynmbi: TepBast — 6e3 MOAHGHKAUMH aBTOMOGHJS, M BTOpas —
C MoAudHKa el aBTOMOOUs:

Aosin/T & Aoanfn
Tomansa 1 rpynne, 110ayyaeMue H3
nedTH NPH €¢ CTOHMOCTH 120 ponn/r 5,20 0,18
TO Xe, 203 mona/T 8,90 0,31
» 280 ponajt 12,20 0,43

CHHTCTHYECKOH «caaHIeBofi» Hedra npu ee  11,90—15,40 0,41—0,54
crouMocTH 234280 nosn/t
CHHTETHUECKOH «yroabHOfi» HedTu npollecca 18 87 0,59
«H-Coal» npn ee crouMocts 338 npoan/t

Tonnusa Il rpynnm npd MCOONMB30BAHHH B Hd-

CTOM BHE:
nponak-6yTan u3 NpHPOAHOTO raza*® 5,20-5,40 0,12—0,14
METAaHOM:
H3 NPHPOAHOTO rasa* 13,80 0,22
H3 yras 12,50—16,70 0,20—0,27
H3 BGHOMAacou** 9,70—19,80 0,17—0,34
ITAHOM:
u3 npHpoAHore rasa (npouece «Ensols)* 15,30 0,33
H3 Guomaccu** 10,10—16,90 0,24—0,40.
CMech  CIHPTOB Ci—Cs u3 npupoasoro ra- 22,12 0,40
3a
BOROPOA:
H3 OPHPOAHOro rasza* 6,93 —
U3 yras : 9,02 —
smj{g;():onusﬂblﬁ C HCNONMbL3CBAaHHCM 3HEDIHH 12—15 -—

* CTOMMOCTE NDHPOAHOIC ra3a-— 4,5 zoan/TIx.

** Huufs TPAHHUA dada [PHMCHHTCIABHO K YCAOBHAM [DOHM3BOACTBA B CTpaHax TpoONH-
ueckoro nosca (Bpasunus, I0AP u ap.).

Kak crenyer u3 BBINOJHEHHBIX pacuye€ToB, INPHOPHTETHOCTb B
PaHXKUPOBAHHH 3()(HEKTHBHOCTH TPOH3BOACTBA  aJbTe€PHATHBHHIX
TONJINB CYLIECTBEHHO 32BHCHT OT CTOMMOCTH HedTH. OueBHIHO, TpH
crouMoctd Hedpru or 120 no 203 noan/r Hanbonee GJIUIKHMH K
CTOMMOCTH HeMTAHBIX MOTOPHHX Ton/JuB Oyayr nponan-Gyrad,
a TaK¥e MET4HOJ H 3TAHOJ, noJydaeMble U3 GHOMACCHL B TpOMHUYe-
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CKHX ¥ cyOrponuueckux crpaHax. [IpH nmoBHIUEHHH 1eHbBl Ha HedTb
10 280 gonn/T 5 PEKTHBHBIM MOXKET OKa3aThCAd NPHMEHEHHE «CJaH-
uero#i» Hepru (ans ycaosu#t CIIA) npu sarparax Ha ee nonydeHue
He Bbie 234 poan/r. [IpoM3BoACTBO MeTaHOJa, 3TAHONAE U CMECH
COUPTOB HE3aBHCHMO OT BHJA MCIIOJbL3YeMOTO Chbipbs, a TaKiKe II0-
JyyeHue MOTOPHBIX TOINTHB H3 YrJs 5(Q¢peKTHBHbIM 6ymeT NpPH IeHe
He(TH Bbiwe 280 moasa/r. Heo6xoouMo HMeTh B BuAy, YTO TEXHHKO-
5KOHOMHYECKHEe [0Ka3aTeJH NPOH3BOACTBA TE€X AaJNbTEDHATHBHBIX
TOILIUB, JJs KOTOPHX Tpefyercs MOAH(PUKANMs aBTOMOOHIs, He B
MO HOIH Mepe OrpaxaiT 3¢QPeKTHBHOCTL UX HCNOAb30BaAHHA. OHH
HE YYUTHBAIT 3aTpar Ha Roo6opyAoBanue aBTOMOOHJA H CO3RaHHe
pacnpenesHTeNbHON CHCTEMbI TOINIHBOCHaGXeHHs. To ke B MOJHOH
Mepe OTHOCUTCA H K BOAOPOAY. MOKET NoKasaTbCst HECKOJbKO He-
OXHJAAHHHM, YTO NOPX CTOHMOCTH BOJOPOAA, NPEBHINAIOLIE CTOH-
MOCTb CaMBIX JOPOTHX aJAbTCPHATHBHLIX TOITIHB HAa €JHHHIY MacCChl
(1 ) B 2—4 pasa, cTOUMOCTb ero B pacyeTe Ha 3IKBUBAJCHTHOE
KonuuecrBo sneprud (U'JIxk) okasajace Hanbonee GJIU3KOH K CTOM-
MocTH 1 Ik HedTsHLX MOTOPHEIX Tonaus. OgHAaKo He cJaepyer
3a6biBaTh, 4YTO MO KOHUEHTPAIHH 3HEPrudM Ha eguHHILy MacCh
(119,7 T 1x/T1) BOZLOpOA NPEBOCXOAUT MOTOPHBIE TONJIHBA H3 HEDTH
(43 I'lx/T) nouru B 2,8 pasza, a cnuprelt — B H—6 pa3. Bmecre
¢ TeM ra3o00pas3Hblii BOAOPOA oONajfaer 4pe3BHIYAHO HH3KOH 3HEp-
TONJOTHOCTbIO HA eAUHHNY oObeMa (HH2Ke 4eM y GeH3HHa INOYTH B
3000 pas). lloaroMy, HecMOTpS Ha yHUMKaJbHbIE SKCIJIyaTalHOHHLIE
CBOHCTBA BOAOPOLA, HCIOJAL30BAHHE €ro B KayecTBe MOTOPHOTO
TOINIKBa TpebyeT BecbMa 3HAYMTEJbHBIX 3aTPaT MW HOCHUT mpobie-
MaTHYHBIA XapaKTep jgaxe Ha AOCTATOYHO MAJHTEJNbHYIO Tiepchex-
THBY.

C yueroM paHee BWHONHEHHHX pacyeroB [61], a Takxe nepc-
NEKTHBHLIX OIEHOK Ha J00bIYY DAa3JIHYHLIX BHAOB CLIPbS H 3aTpaT
Ha ero nepepaboTKy, B Tabi. 3.6 npuBegeHbl TeXHHKO-IKQOHOMHYE-
CKHe TIOKAa3aTeJH NPOH3BOJACTBA AJbTePHATUBHBIX MOTOPHBIX TOMJIHB
NPUMEHHTEbHO K YCJAOBHAM HaweHd crpanbl. Pacyerol HOCAT OpHEH-
THPOBOYHLIH XapakKTep ¢ AONYUIeHHEM, YTO HEONPegeJeHHOCTh HCXO/I-
HOH HHQOpMallMH yureHa pas3bpocoM sHaueHHH B mpegenax 10—
25%. TlokazaTeJH NMPOHIBOACTBA AJbTEPHATHBHBIX MOTOPHLIX TOI-
JHB, OTJHYHBIX II0 TEMJOTE CropaHHa OT He(pTsHOro OeH3HHA, —
MerauoJsa, CKaTOro H CXHUIKEHHOIO ra3oB — IPHBeJeHb B HedTSIHOM
sksHuBaJjerrte. [lo gaHHuM Tabna. 5.6 yerko MPOCAeKHBAETCS CBA3b
AByX dakropoB. [Ipu mepepaboTke CHPbs, Ka9€CTBO KOTOPOTO HHIKe
KauecrBa HedTH, SHEPreTHUYECKHH K. II. 1. MPOIECCOB NONYUEHUS TOMN-
JHB CHHIK3eT1Cs, a NpHBeNEHHbIe 3aTrparthl Bo3pacraior. [Ipu mepe-
paborke 6oJee BBHICOKOKAYECTBEHHOTO CHIPbSl J0J51 CHIPbEBO#l CO-
CTaBJIsIONIeH B O0LIell CTPYKTYpe 3aTpar Bo3pacraer, a JOJs 3aTpar
Ha nepepaloTKy CHHKaeTCA. JTHM OOBACHsAETCSH, ¢ QIHOH CTOPOHH,
6o0Jiee BHICOKHMII YpOBeNb 3aTpaT Ha A0OLIUy Gonee BBHICOKOKAYeCT-
BEHHOIC CHIpbSl — HedTH,  ra3a, a ¢ APYroll, — MeHbWUK yPOBEHb
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TaGauna 5.6, TeXHHKO-9KOHOMHYeCKHE NOKa3arelH INpOH3BOACTBA MOTOPHHIX
TOILIMB M3 Pa3AMYHBIX BUAOB CHIPbA

IIpHReOeHHBIE 3aTpa-~

SHepreTule- Hamenenue npune- TH, B
cKHf K. o, A. [EeHHLIX 3aTpaT ga
CHlpre 1 TOMIIRS momyenta | o e oTHOmCHHIo .
Tornnmuse, % -"K o rAnOMy. wa Chipbe ua&loeT[:{yDa_
O6uiuHas HedTh 88—90 100 70—8b  30—I5
Taxenas © OHTYMHHO3- 80—85 120—150 40—50  60—50
Hble He(dTH
[Fopoune crnadnomb 60—65 130—150 15—-20  85--80
CKHMKeHHBI  nponan-6y- 78—75 85—90 60—65  40—35
TAH
KOMOPHMUDOBAHHBIA [1pH- 83—85 100 55—60  45—40
ponHmit raz npu 20 Mla
Meranon
H3 OPHPOLHOTO rasa 54 230—250 25—30 7570
H3 yris 43 270—330 10—15  90—85
CHHTeTHUECKHE HHAKHE
TONJIMBA H3 YIrA4:
THAPOTEHU3AUMA [PH
10—30 MIla 52——56 240—300 15—25  85—-75
npouecc  Pumepa — 37 370—450 10—12  90--88

Tponuia

34TPaT Ha NPOH3BOJCTBO H 00JaropaxuBaHue MOTOPDHBIX TOIJIMB H3
sToro cHipbsi. Ilpn comocTaBieHHM NPHBELEHHBIX 3aTpar Ha Ipo-
H3BOACTBO aJIbTEPHATHBHEBIX M HEPTAHBIX MOTOPHLIX TOMJIHB MO
AaHHbM Taba. 5.6 ¢ aHAJOTHYHBIMK 3apyOEKHLIMH AAHHLIMH, IPH-
BeIeHHHIMH BHIIe, BHAHO, yTO OOLIMI NOPAROK COOTHOIIEHHS 3a-
TpaT H palKHPOBAaHHA 3(QHEKTHBHOCTH NPOH3BOACTBA MO CTOMMOCT-
HEIM HOKa3aTeJsaM A0CTaTO4yHo GJH30K. MenburHe satrparbl Ha IIPO-
U3BOACTBO, Hapsaly ¢ HePTAHHIMH MOTODHBIMH  TOIJIHBaMH,
NPHXOAATCA Ha CXHKHXKEHHHe He(DTAHble rasbl, 3aTeM Ha KOMIPDHMH-
pOBaHHHI NPHPOAHKIA a3, MeTaHON H3 NPHPOAHOrO rasza H T. .
O6wmas xe oueHka 3PGHeKrHBHOCTH IPHMEHEHHS] 9THX TOIIHB JOJK-
Ha OHITb [aHa ¢ y4erOM TeXHHKO-3KOHOMHYECKHX IoKasaresJed HX
HCNOJb30BAHHS HA TPAHCIOpTE,

5.3. 9KOHOMHKA U EPCIIEKTHBbI NPUMEHEHHS
ANBTEPHATUBHBIX TOIJIHB

BOJIBIIHHECTBO - aJlbTePHATHBHBIX MOTOPHBIX TOIJIHB OT/JHYAETCH OT
TPaAHIIHOHHBIX OEH3HHOB H QH3€JbHBIX TOIIHB (JH3HKO-XHMHUYECKH-
MH H 3KCIIyaTalHOHHLIMH CBOHCTBAMH, 4TO BegeT K CylIEeCTBEHHO-
My H3MEHEHHIO XapaKTeDHCTHK CHJIOBOH YCTAHOBKH M 3KCILJIyaTa-
HHOHHBIX Ka4ecTB caMoro astoMoOuis. HecMoTps Ha HakomJeHHBII
OOGUIHDHBIH MaTepHaJ IO NPHMEHEHHIO AaJbTEPHATUBHBIX TOILIHB
Ha aBTOMOOHJIbHOM M APYTHX'‘BHAAX TPAHCIOPTA, HCIOJbL30BaHHE
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3TOTO MatepHaJda JJs CpaBHHTEJNbHOH OLEHKH 3(P(eKTHBHOCTH H
pacyera TEXHHKO-’KOHOMHUYECKHX IloKazaresel TpascnopTHOro npo-
1ecca 3aTpyaHeHo. D10 00yCHOBJEHO HEOJHHAKOBBIMH YCJIOBHAMH
NPOBOAUMBIX 3KCIEPHMEUTOB H IIPAKTHYECKOH IKCIIyaTalMH TpaHC-
IOPTHHX CPEACTB, HX OrpaHHYEHHHIM 00BEMOM, a YacTO H NPOTHBO-
PDEYHBHMH pe3y/JbTaTaMH. B noarTBepxxjenHe BHICKA3aHHOTO TpHBe-
A€M TNPHMEpH pas3/IHYHOH ONEHKH IKOHOMHYECKOH 3()(HEKTHBHOCTH
IIPUMEHEHHUs] CKATOro NMPHPOLHOro raga Ha IPY3OBHIX aBTOMOOHJIAX.

B pa6ore [201] coobwaercs, uyro 3WUJI-138A npu pabore Ha
CKATOM rase IO CPaBHEHHIO ¢ OEH3WHOBHIM AHAJOrOM JAdeT roHo-
BYIO sKoHOMMIO 134,9 py6., a T'A3-83-27 mpunocur 210,65 pyb6.
y6uiTka. [To gpyrHM paHHLIM, ropoBOH 9KOHOMHYecKHH 3hdekrt Ha
3HJI-138A npu pabore Ha rase cocrasaser 718 py6. [144]. Drumu
JKe aBTOpaMH YTOUHSEeTCS, YTO NPHMEHEHHE CXKAaTOTO rasa Ha aBTo-
TpaHcnopre >Q¢EKTHBHO AJs MEPEBO30K IPy30B 2-ro KJacca IpH
KO9(QQHUMEHTE HCIOJb30BAHHA Trpy3onoxbeMHocTH (0,8 M napTHOH-
HOCTH 4—95 T; 9KOHOMHYECKHH 3(QdeKT Ha OAHH aBTOMOOHJL B TOj
COCTABHJ B 3TOM ciyuae 630 py6. [202].

Jxonomuyeckass adGCKTHBHOCTE  TPYy30BHX  aBToMobuaelt  3UWJI-130 wu
3WJT-138A 3a Bech aMOPTH3AUHUOHHHIH CPOK CAYKGH ABTOMOGHNA ONpCAesatach
aBropamu padotsl [203] Aas CACAYIONHX BAPHMAIITOR HATPYKCHHS aBTOMOGHMMEH:
HOMHHANLHAA MOJE3HAs Harpy3ka npH paBHOH mnosmHOH Macce; Harpyskd 5,2 T,
4 w 3 T, NIPUMEPHO COOTBCTCTBYIONHE MPAKTHYCCKHM HATPY3KAM CICUHAJTHIUDO-
BAHHBIX 4BTOMOOHJEH, M ncpeBO3Ka I'Py30B HeBONBIIOH MAcCH HA KOPOTKHE JH-
CTAHLUHH B 4epPTE ropoja.

bheKTUBHOCTL HCnOAb3oBaHud aBromobuaa 3UJI-138A  ouenumBanace no
JBYM BapHaHtaM. B nepsomM oHa onpesessnach B 3@BHCHMOCTH OT MAacCH H [e-
Hbi rasopblX GannoHoB. llosnas Macca ra3oGayulOHHOH annapaTypsl BapbHpPOBa-
aack or 800 mo 336 kr upu cromMoctd oT 23 g0 90 py6. 3a wWTYKY. ¥YBenmuueHue
IpHBE/ICHHHIX 3aTpaT Ha u3roToBiseHue aBTomobmias 3MJI-138A 1no cpasmenuio
¢ 3WJI-130 cocrasasano or 1200 go 1760 py6. T'asobasnioHHb aBTOMOGHMAL BhI-
rojed npu macce GammoHa <50 kr B uene Ha Hero <00 py6. Ilpu uene 20 pyo.
3a GasnoH Mmaccoll 50 xr sddekT 32 Bechb CPOK 3IKCIIYATAUHH aBTOMOGWIA paBeH
400 py6. a npu ueHe 90 py6. 3a BammoH maccoil 35 Kr— okomno 650 py6.

Bo BTopoM BapuaHTe cpaBHHBAajAHCh HpPHBEACHHHE 3atrpar Ha 3KHJI-130
1 3WJI-138A npu paBHHIX 3a4aHHBEIX TIOJE3HBIX HArpy3Kax W IpOYMX YCJAOBHAX,
COOTBETCTBYIOIMX 3IKCHJyaTaunn rpysosoro apromobuaa 3MJI-130 B yenoBHAX
rOpoACKOH e3au. MaxkcumasbHas nosesHas Harpyska 3HJI-130 cooTrBercrByer
6 T, razofasoHHBIX MoamduKanmi — ot 5,26 ao 5,72 T1. Ilpn MakcaManbHON
HATPY3Ke YOLITOK OT 3KCOAyaTauMH cocTaBua oT 258 ao 1871 py6. 3a Beckh
cpok cayx6el aBToMoGuis, B CJayyae npHMeHeHHA OYEHL JerkuX OBalnoHos 006-
medl Maccoit 380 kr noayueH sddexr B pasmepe 769 py6. a apromobune. [Ipwu
HENOJHHX Harpyskax —ot 52 10 3,0 T—3ddekr HCDOMR3OoRaHHA Ta300anncH-
HHX aBromobunacit cocraBur oT 1,9 Zo 2,5 tHe. pyD. 3a Beck IEPHOJ 3Kcnaya-
TAMUH, T.e, FOAOBOA 3¢pexT Moxker GbTb oneHeH B pasmepe 190—250 py6. na
apToMobuan 3WJI-138A (npu cpoke cayxk6r 10 geT).

Takum 086pa3oM cneuMaAH3HPOBAHHHE ABTOMOOH/H, OGCAYKHBAWIIHE TOPIUB-
JI0 ¥ KOMMYHaJbHO-OHTOBYK cCpy, a TakxkKe TOPOACKHC YOODOYHKIE  MAallMHBI
MOFYT OHTL mepeBeieHnl HA C:KATHIA NPHPOAHBH ras.

JlaHHble OUEHKH 3KOHOMHYECKOH >((PEKTHBHOCTH INPHMEHEHHS
C2KaTOrO NPHPOLHOrO raza Ha aBTOMOOH/JILHOM TPAaHCIOPTE TNPOTH-
BOPEUHBH! H B 3HAYHTENbHOH CTENIEHH 3aBHCSIT OT TEXHHKO-IKCILIYa-
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TAlIMOHHBIX I1apaMeTpOoB aBTOMOOGHJISA — Macchl 0aJJOHOB, HX CTOHM-
MOCTH, BHAA NEPEBO3HMLIX IPY30B, KO3(QMHLHEHTA HCIOIB30BAHHS
rpysonoabeMHocTH H ap. Heob6xomuMo OTMeTHTb, UTO pacuerhl ¢-
(PEKTHBHOCTH CA€JAaHBl ¢ OTPACJIEBBIX (XO3paCHETHLIX) INO3HIUM
ABTOTPAHCIOPTHLHIX IpPEINPHATHA W ¢ NPHMEHEHHEM OITOBBHIX ICH
Ha OeH3HWH, BK/IIOYAIOLIHX HaJoOr ¢ obopoTra, M Ha CXKATHH ras, rpe
3TOT HAJOr OTCcyTCTByeT. TakHe pacueThl NpaBOMEpHLI AJIS MEXK-
OTPAC/ICBLIX OTHOWICHHHA MEXAy IOKYNATeJSMH TONJHBA — aBTO-
TPAHCIOPTHLIMH INPEeANPHATHAMH — H IOCTABUIMKAMH, B KayecTBe
KOTOPLIX TIpH peasu3alunH OeHsuna BHICTynaiT HepTecOLTOBLIE
OpraHH3allHH, a NIpPH peaJld3alHH Ia3a -— opramu3auud MuHras-
npoMma.

Bei6op  crparerHuyeckHMx — HalpaBJeHHH  sHeproobecreuenHs
TPAHCMOPTHOIC TIpOLecCa AOJKEH OCHOBBIBATbCH HE HA DPLIHOYHBIX
IIEHOBLIX OTHOHI€HHAX ¢ pPAa3JHYHLIM IIOAXOJ0M B (bOpMHpOBaHHH
3THX 1€H, a Ha OOuwecTBEHHO HeOOXOQHMBLIX 34aTparax, B KadecrBe
KOTOPBIX MOryT IPHHHMAaTbCA IpHBEjEHHLIE 3aTPAThl N0 BCEMY IHK-
Jy NPOH3BOACTBA H NMOTPeOJEHHsi TONJHBA B COOTBETCTBHH C GJIOK-
cxeMoH QOpMHpPOBAHHA ITHX 3arpat (cM. puc. 5.1).

[Ipu oueHKe HAPpOAHOX03AUCTBENHON 3D(EKTUBHOCTH BKJIIOUEHHE
Haslora ¢ o60opoTa, SABJALIETOCT YACThIO IEHTPAJH30BAHHOIO YHC-
TOr0 AOX0Za roCygapcTBa, B nEeHy OCH3HHa MeTONHYECKH Hempa-
BHJbHO. JTO HCKAXKaeT peaJsbHble NPOH3BOACTBEHHEIE 3aTpaThl, KO-
TOpbte HeceT 00uecTBO NpH BbIpabOTKE H NIPHMEHEHHH aBTOMOOHMb-
Horo O€H3MHA M CKATOrO NPHPOAHOrO rasa. Tak, OPH HCKJIIOYEHHH
HaJora ¢ 060poTa H3 ONTOBOH LEHH CTOMMOCTh OeH3uHa A-76 Gyner
He 15 KOm/J, KaK 3TO NPHHATO B IPHBEIEHHHX BbIIIE pacyeTax,
a 4,88 kon/n. OueBHAHO, IPH H3MEHEHHMH METOAHYECKOIr0 IOAX01a
B OIlEHKE CTOHMOCTH aBTOMOOHJbHOIO OeH3uHA pe3ylabraThl pacuye-
TOB CYLIECTBEHHO H3MEHATCS.

Myl OCTaHOBHJIHCL HAa ITOM BONDOCE ¢ TOH Lefblo, 4To6bl mpo-
BEeCTH IPDaHb MEXAYy TEeXHUKO-3KOHOMHYECKHMH pacyetaMH 3ddek-
THBHOCTH NIPHMEHEHHs aJbTePHATHBHEIX TOMAUB, BHIIOJHAEMBHIMH Ha
OTPACJIEBOM, BEIOMCTBEHHOM YPOBHe, C OJHOH CTOPOHBL, a ¢ ApPy-
roji, — Ha HapOAHOXO3AHCTBEHHOM YPOBHE ¢ HCNOJb30BAHHEM TeX
METOAHUECKHX NPHHIHIOB, KOTOpPHIE H3JIOXKEHH B pasiene 5.1,

HaunGolee nepcneKTHBHBIMH BHAAMM  aJIbTEPHATHBHEIX MOTOD-
Hoix TonaHB ans CCCP Moryr 6bith CxumeHubil npoman-6yTa,
CXKaThil NPHPGAHBIA ra3 H BLICOKOOKTAHOBEHIC 106aBKH K GeH3HHY
B BUAe TPeT-OYTHIMETHIOBOTO 3hupa H MeTano.a.

[IprMepHO TakKas K€ TEHACHUWS] B 4YacTH TIPHUOPUTETHOCTH HC-
NOJIb30BAHHA aJbTEPHATHBHHIX TOIJIHB CYHIECTBYET M 3a PyGekoM.

B 3anagnoii EBpone Ha cxkuxeHHOM mpomas-Gyrane paGoraer
1,5 Mas. aBToMoOuJell, NOTPeOAAOIINX OKOJO 2 MJH. T 3TOrO TOI-
auBa; K 1990 r. yHcldo TakKux aBTOMOOMJEH YBEJHUHTCS. BJABOE,
a obpeM norpebneHHs NpomaH-OyTaHa COCTABHT OKOJO 3,8 MJH. ‘T
[204]. OOwmit napk aBromobuiett; paboTaomux BO BCeM MHpe Ha
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nponaH-6yTane, NpPeBbICHA 3 MJH. €IHHHI H pacTeT [JOCTAaTOYHO
6uictpeiMe TemnaMu. Tak, B CHIA go 1978 r. gas pabord Ha Ipo-
nad-GyTaHe NEPEBOIUAOCH B cpeiHeM 35 ThIC. IPY30BbIX H JETKOBBIX
aBToMoOuaefi, B 1979 r. — 70 Thic. aBTOMOOHJefl, a B 1981 r. —
cBure 300 Toic. exuuul | 205].

[To cocrosnHio Ha koHel 1984 r. B Mupe HMcNoJb30BaJd0Ch OKOJO
400 tec. aBTOMOOHJEH, paboOTaOMIHX HAa CXKATOM NMPHPOAHOM rase,
B ToMm yucJgae B Urannu — 270 tHc., B Hosofl 3enannun — 85 ThHIC.,
u B CIA — 30 tbic. aBromobuaefi. B 1990 r. o6uiee uHCI0 aBTO-
MoGHIel, KoTopble §yayT NMPHMEHSTL B KauyecTBe TOIJIHBA CXKATHIH
ras, cocraBur 655 THIC, eHHHI], B OCHOBHOM 334 CYyeT yBeJHUEHHS HX
yuciaa B Hoso#t 3enannuu go 200 tbhic. H B Kanage — a0 100 TwIC.
[206]. B Kanaze npegycMaTpHBaeTCs CHCTeMa MOOIIPHUTEIbHBIX Mep
IAJs CTHMYJMDPOBAHHA NepeBoja aBTOMOOHIEN Ha CXAaTHH NpHPOA-
HBIH Ta3: BJajeabliaM aBTOMOOMJIEHl IPH COTJTAaCHH Ha YCTAHOBKY
razo6aJJJIoOHHOH annapaTypsl BbILJIAYHBAETCS AOTAIMS B pa3Mepe
500 moaa., a npu crpoureabcrse ATHKC — komneHdcauus B pasme-
pe 500 THC. goJJI.

CTOHMOCTBE Ta30BOTO TONJHBa cocTaBasier 60% crouMocTH aB-
ToMo6uJIbHOrO O€H3WHA, oxHaKo, no0060pyloBaHHe aBTOMoOOHJei
razoBoil anmapatypoil 40CTaTouHo goporo — go 1500 gosi. Ha oaHH
asromMobuab [13]. Kpome Toro, CTOHMOCTb CTPOHTEJNBLCTBA Ta30HA-
MOJIHHTEJbHBIX CTAHIHA B HECKOJbKO pa3 MpeBbIIIAeT CTOHMOCThb
CTpoMTeTbCTBa OOBIYHOH O€H303aNpaBOYHOH CTAEUHH H COCTaBHT
okoj0 1500 gosa. B pacyeTe HA OJHH aBTOMOOH/Ib.

[lo-BuauMoMy, B CHAY 3THX 0OCTOATENBCTB, a TaKXe YYHUTHIBAs JOMOJHH-
TEJbHYIO CJOXHOCTb B 3KCHAYaTauHH ra3ofalJOHHWX aBToMobujel, ofmee HX
QHCNO cocTasasgetr OKOJO 1% MHpOBOrQ 4BTOMOOHJIBHOTO [1apkKa, HAaCYHTHIBAIOIIE-
ro 400 wman. eamnny. [lpesnouyTenue oriactcs ra3o0alJIOHHEM aBTOMOOHJAM,
HCNOJIB3VICIIAM CXKHXCHHBIHI nponadH-0yTaH, Ha KOTOpoM pafoTalT Kak Jerko-
Bhi€, TAK H rpy3oBBle aBToMoOHaH H aBTobycwel. IlpuMeneHue cixkaroro rasa, Kak
H[)EIBH.JIO, OI‘paHI/I'-]IfIBHeTCH JIErKOBBI MH aBTOMOGHJ'IHMH P[HI{HBH,T_{YHJIBHOI"O n0Jb30-

BAaHHA W ManOTOHHAXKHBIMH TPY30BBIMH aBTOMO(SPIJIHM[/[, B OCHOBHOM, KOMMYHAanhb-
HOTO Ha3HaueHHS.

[IpH paccMOTpPeHHH TEeXHHKO-9KOHOMHYECKHX I[oKasaresefl HC-
MOJb30BaHHs ra3zo0alJIOEHBIX aBTOMOOHJIEH B YCIOBHSX Halled
CTpaHbl TpEeXAE BCEro CJIeAYyeT OTMETHTb OTJHYHS B CTPYKType
norpebJieHHsT MOTOPHBIX TOIUVIHB Ha aBTOMOOWJIbHOM TPAHCIOPTE B
CCCP u 3a py6exom. 3a pybexoM, oco6eHHO B Pa3BUTHX KAIHTA-
JHCTHYECKHX CTpaHax, B aBTOMOOHJIBHOM mnapxe npeo6aagalor Jier-
KOBBl€ aBTOMOOHJIH HHHBHAYAJbHOTO MOJb30BAHHS, YTO H ONpeie-
JAseT JOJI0 MOTPEOJSJEeHHST MOTOPHBIX TOIUIMB B 00WEM o6beMe.
ITpoBogumele 3a pyfexoM HCceleqoBaHHS B 06I4aCTH aJbTepHATHB-
HBX TOIIMB B OCHOBHOM OPHEHTHPOBAHH HA CHEIH(PHKY HX HCIOJb-
30BaHHs Ha JerkoBHx aBToMobuiasx. B CCCP poas norpe6iaenus
MOTOPHHX TOIJIHB [PYy30BHIMH aBTOMOOHJSAMH H aBToOyCaMH CO-
cTaBJasieT oKoJio 85%, a BceMH BHOaMH JIETKOBHIX aBTOMOOHJel —
MHIMBHAYaJbHEIMH, BeIOMCTBEHHBIMH, T4KCH — npumephno 159%.
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Ofrciona oueBHAHA 1eaecoobpa3zHocTb NPUMEHEHHS TAKHX TOIJIHB,
KOTOpHIE TMO3BOJAJH Obl COXpaHATb OCHOBHBIE T€XHHYECKHE Xapak-
TEeDHCTUKH TPY30BOTO aBTOMOOMJIA NpPH MepeBoje Ha aJbTepHATHB-
Hbie TOIJIMBA Ha ypoBHe GeH3HHOBOrO aHaJOra.

Jnas ounenxku 3 heKTHBHOCTH MepeBoja TPy30BLIX aBTOMOOHJICH
Ha ra3oBo€ TOIVIHBO OBIJIH BbINOJHEHDI paciueTBl TEXHHKO-3KOHOMH-
YeCKHX Nokaszareled mo 19 oCHOBHEIM MORZH(PHKALUSIM aBTOMoOH/Jel
cemeficrea 3WJ1 u TA3 (6optoBHe, PyproHsl, cejelbHble TSATaYH,
camMocBaJbl) mpH pabore Ha aBroOeusHue A-76, CXKMKEHHOM Mpo-
nag-0yTaHe M CKATOM NPHPOAHOM rase. /s pacieToB HCNOJAb30BA-
Hbl [EHCTBYIOLIHE HOPMATHBHBEIE NZOKYMEHTH H pe3y/JbTaTh obpa-
0orkn Ha IDBM nyTeBBIX JHUCTOB 1O MAPKy TPY30BHIX aBTOMOOMJElH
[1aBMocaBTOTp aHCa,

B pacuerax yyreHbl:

H3MEHEHHWE OCHOBHBLIX TEXHHKO-3KCILUIYyaTalHOHHBIX MapaMeTpoB
aBTOMOOHJIE!l UpH HCUOJL30BAHHH Pa3JHYHBIX BHAOB TOIIHB (Tpy-
30M0A'BEMHOCTb, TPaHCNOPTHAs paboTa, CYTOYHBIH H TOp0BOH mnpo-
6er, pacxox TONJIHBA U T. 1.);

H3MEHEHHEe KaJbKyJfUMOHHBIX CTATE€H 3arpaT, 3aBHCALIHX OT
BHLA MPHMEHAEMOTO TOIMIMBA H KANHTAJLHLIX BJIOXKCHHH Ha 100060-
pyaoBaHHe asToOMOOHJs (Ha TONJHBO, CMa3odHble MaTepualsl,
AMOPTH3aUHIO, TEKYLIHH DEMOHT H TEeXHHYeCKoe 0OcCJayKHBalHe,
3apnJaTy BOJLHTEJLCKOTO COCTaBa);

H3MCHCHHE CTOHMOCTH (Il€Hbl) aBTOMOOHJS H KANHTAJbHBIX
BJIOXKEHHH B NPOHM3BO/ACTBEHHO-TEXHHYECKYIO §a3y.

Pacuers BHNOJHAJUCE AJst aBTOMOOH/eH, paboTaloUMX KaK.Ha
caeJbHOM, TaK H noBpeMeHHoMm Ttapude. [Ipu aeiicrByromux omro-
BHX LleHaX Ha OeH3uH A-76 (¢ yyeroM Hajdora ¢ o6opora), CKH-
JKeHHHH OponaH-0yTaH H CXKATHH NPHPOAHBII ra3 omnpegenasics
Xo3pacueTHuil 3@ dexr (HWIH yuepO) OT INPUMEHEHHS ra30BOro Tofl-
JIUB2 Ha aBTOMOOMJBLHOM TpaHCHopTe. BBIIWM pacCuMTaHbl TaKiKe
NpHBeAEeHHEIe 3aTpaTH 6e3 CTOHMOCTH TOIUIHBHOH COCTABJAsIOLIEH,
YTO MO3BOJIKJIO, BADbUPYSA CTOHMOCTHIO TOIJIMBA, ONMPEAENHTh PaBHO-
QdexTHBHbIE YCJIOBHS 3IKCNAYaTAllMH &BTOMOOHJSA INpH pas-
HOM YPOBHE€ H COOTHOWIEHWH 34aTpaT H4A GeH3WH M Ta30Boe TOI-
JIHBO.

CpaBHEHHE TEXHHKO-IKCIIYAaTAHOHHBIX [1apaMeTPoB OGEH3HHO-
BHIX U ra300aJJ0HHBIX aBTOMOGHIEH, paboTaAIMHX HA CIKHKEHHOM
mponan-6yTaHe, 1OK43aJ0, YTO 1O OCHOBHBIM IOKa3atensm (rpy-
3010 bEMHOCTH, TNpobery, obbeMy BHIIOJHAEMOH TpaHCIOPTHOMN
pabothl, pacxoay TOIJHBA) 9TH aBTOMOOHIM HaXoAATCA HA OJHHA-
KOBOM ypoBHe. Ho CTOHMOCTb H3roTOBJIEHHS Ta300aJJOHHBIX aBTO-
MoOHJ el Bbile GeHsHHOBHIX Ha 600—800 py6., uiu Ha 16—249
(B 32aBHCHMOCTH OT MapKH ¥ MOoAM(pHKAanWH aBToMOOHJA). DKc-
IJIyaTalHOHHbIe 3aTpaTthl (6e3 ChipbeBOH cocraBasiomed) Ha 3—
5% BhiLe, yeM y GeH3HHOBOrO aBTOMOOCHJS. X03pAaCueTHBI rofoBoil
35KOHOMHYECKHH 3D HeKT oT HCNoap30BaHHA mnpomad-6yraHa mo
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CpaBHEHHIO C GeH3MHOM MpPH AEHCTBYIOIIHX OMNTOBBIX LEHAX COCTa-
BHa ot 63 a0 90 py6/T.

SKCNJAyaTalHOHHbIE H TEXHHKO-3KOHOMHYECKHE NOKA3aTeNH Ipy-
30BbIX aBTOMOOHJel, paboTaloIUX Ha CXKAaTOM rase, 3HAYHTEJbHO
yCTynaioT OeH3HHOBHIM M raso6a/UIOHHLIM Ha nponad-Oyrave. Ha
BCceX aBTOMOOHIAX, paboOTAIOIIHX HA CXKATOM rdsde, yCTAHABJHUBA-
I0TCH AONOMHHUTENbHO rasoBble G6annousl Maccoil ot 330 kr (6aano-
Hbl H3 JIECHPOBAHHO# cTaJH) nas asromobuds 'A3-52 go 800 kr
(6anoHBl M3 yraepoaucToll ctanau) aas asromobuas 3MJI-130. 3a
CYeT 3TOr0 CHHIKAETCA TPY30NOABEMHOCTb ABTOMOOHJS H yBeJHYH-
BaeTca ero crommoctb — o1 650 py6. (FA3-52) nmo 1192 pyé.
(3UJI-130-80 ¢ypron). YBeJHUHBAIOTCH H AMOPTH3ALHOHHBIE OT-
YHC/IEHUs, BOSHHKAIOT JOTNOJHHTE/IbHBIE 3aTPATHI HA TEXHHYECKHH
OCMOTpP H TEKYLIH{l peMOHT ra3oBOi annapatypel. Kpome Ttoro, yse-
JHYHBaeTCH 3apafoTHas nJara BOAHTeNeH, 00CTyXHBAIOIIHX Ia3o-
6annoHHele apromoGusu. Ha 700—1000 py6. Bo3pacraloT KamH-
TaJbHble BJIOXKEHH® Ha OAHO CTOSIHOYHOE MecTo B rapaxe. Cpeade-
CYTOUHBIH XoJocTo# npoler aBTOMOOMJA Ha CXKATOM rase (Ha
3anpaBKy) yBeJHuHBaercs B cpelZHeM Ha 10,7 KM, 4TO yBeJNHUHBaer
CyMMapHbIi rogcosoil npober Ha 6—10% no oTnowenno K npobery
6eH3uHOBBIX aBroMoOuiaell. ['onoBOi o6beM TpaHCIOPTHON paboTw
L] pasJHYHBIX MOAHDHKAUMHA aBTOMOOHJEH Ha CXKAaTOM rase B
CBSI3H CO CHHXXEHHEeM TI'PY30lIOXBLEMHOCTH yMeHbllaetrcd Ha 14—21%
0 CPABHEHHIO ¢ COOTBETCTBYIOUIHMH GE€H3WHOBBIMH AaBTOMOOHJIHMH
(puc. 5.4). Ilpu nefcTBYIOIIMX ONTOBBIX leHAX Ha aBTOMOGHJbHBIN
O6eH3HH H CXKATBIH ras yObITKH OT 3KCIJAydTaAUHH aBTOMOOHJEH Ha
CKATOM rase npHv yCNOBHH TMOJHOH Harpy3ku (Kosp@PuuHeHT wuc-
oJb30BaHUS rpy3onoabeMHocTH paser [,0) cocraest ot 650 go
800 py6. ans pasauudbix Mmoauduxaunii aBroMobuaein 3MJI-130
(B-pacyere HAa ogHH aBTOMOOMJL B rof) H orkono 750—800 py6. —
ajs apromobuness 'A3-52 u 'A3-53.

Bumecre ¢ TeM npu aHajH3e TeXHHKO-9KOHOMMUYECKHX MOKasare-
Jeii aBroMoOugaell Ha CXKAaTOM rase, paboTalOIIHX MOBPEMEHHO (IO
4aCOBOMY TapH(y), yCTAHOBJEHO, YTC 3KOHOMHYECKU# 2(pdeKT Ha
OAHH razobajoHHbli aBTOMOOMAL cocraBur 230—300 py6/rog,
YTO B 3HAUHTENbHOH CTENeHH onpepensier 00Jactb 3hPEeKTHBHOTO
HCMOMb30OBAHHS 3THX aBTOMOGHJeH. TexXHHKO-3KOHOMHUYECKHE IIOKa-
3aTejqH aBToMobuaefi, paboTAOUIUX HA CXKATOM rase MOXKHO YJIyu-
LIATb 33 CYET:

HCMOJNbL30BAHHA HX Ha NepeBO3KdX TAKHWX TPy30B, I'le JUMHTH-
DYIOLIHM MOKasaTeaeM SBJAAETCA He TPy30NOABEMHOCTb, a IPYy30-
BMECTHMOCTL (Hanpumep, IIPH MepeBO3Ke JErKHx IDy30B N0 To-
poay);

yMeHbllleHH MacChl 0a/IJIOHOB NpH H3FOTOBJIEHUH HX H3 JIErHPO-
BAHHBIX CTaJlell, Mdccd KOTOPBIX MO CpaBHEHHIO ¢ 0aJJOHAMH H3
YI€POAHCTON CTa/JAH CHHXKaeTcs npumepuo Ha 30%, 4To nossosser
COOTBETCTBEHHO YBEJHYHUTL TPY30NOIBEMHOCTE ABTOMOGHINA;
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Puc. 54. TonoBoii ofbem TpaHcnoptHoi pabora P, Bmnosassemoit aBromoOn-
JSIMH TP HMCNOJIb30BaHun OeH3HHA W mponaH-Gyrawa () u cxaroro rasa {2)

Puc. 5.5. TlphBeaeHHHe 3aTpaThl 3 Ha BHIIOJMEHHe TpY3cBoH paboTH npm wc-
NoJIb30BAHUH pa3HbiX BMAOB TolJHBa (6e3 TONJHBHOH COCTABJSIOUILH):
{—3 — apToMoGHAH, paGoTatomide Ha OGeH3uHe, nponau-6yrade W CXKATOM ra3e COOTBETCTBEHHO

KayeCTREHHOr0 DEeryJMDOBAHHS ABHraresas npu pabore Ha ra-
30BOM TOMNJIUBE,;

YCOBEDPIIEHCTBOBAHHA CHCTEMbl 34NMPABKH d30M C YYETOM Ol
THMH3AaUHH PA3MELIEHHS aBTOra30HAMOJJHHTEIbHBIX KOMITPECCOPHBIX
CTAHIMH W WMCIOJNb30BAaHHA IEepPEJBHXKHLIX aBTOrazo3anpaBllHKOB C
11€1b10 COKPALIEHHS MOPOXKHEro (xonocToro) npobera aBTOMOOHJEH
Ha 3alpaBKy.

Ha pHc. 5.5 nokazaHb npHuBejeHHble 3aTPAaThl HA 3KCIJIYyaTALHIO
OeH3HHOBBIX H ra3oBbIX aBTOMOOHJIEeH (6e3 TONMMUBHOH COCTaBJAO-
ule) B pacyete HA OAHH T-KM BLINOJHSAEMON rpy3oBOH paboThl.
Ilpu mefCTBYIOLIHX ONTOBLIX L€HAX Ha GeH3MH M rasa B TOAOBHIX
IKCIVIYaTAlHOHHBIX 33aTpaTax Ha aBTOMOOWJb NOJSA CTOMMOCTH TOIM-
JHBAa COCTaBJsieT Ha OeH3HHOBOM aBToMoOHJe — oxkoiao 20%, Ha
razobanaodioM — 10—12%. OcHOBHAst 4acTb TEKYILIMX H3IepKeK
NPHXOAHTCA Ha 3JKCNAYATALHI0 CAaMOTO aBTOMOOHAS H ONJary BO-
JMTeNEH, KOTOpAs ABJAETCA ONpenesiouleld cratbefl 3KCIJyaraiH-
OHHbIX 3aTpaT (40—45%).

B Taba. 5.7 npeiacrapieHa CTPyKTypa NMPHBEJEHHBIX 3aTpaTr Ha
MPOH3BOACTBO, TPAHCIOPT, XPAHEHHE, pachpefeseHUe H NPHMEHe-
Hue Ha aBTOMOOHJe HedTAHOro 6eH3UHA H aJbTEPHATHBHBIX TOMJIHB
B pacuyere Ha | T G€H3HHOBOrO 3KBHBaJieHTa. DTH NMOKA3aTEJH j1aHbl
MIPHMEHHTEIbHO K «CPeaHeMYy» aBTOMOOHJIO (ero TeXHHKO-IKCIIIya-
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Tabnuma 5.7. TexHHKO-3KOHOMHYECKHE NOKA3ATENH NPOH3BOACTBA H NPHMEHEUUS
aJbTEpHATHBHEIX TONJIHB HA ABTOMOOHJIBLHOM TpaHCHOpTe

CuxTeTH-
CoRHMCH- CxaTeili  |Meranosd H3| yecxuit
[Mokasareinb Beusutl | waft npo- |NPHPOAHEIA |OPHPAHOTO|  Gepsynm
nau-GyTad ra3 rasa u3 yrst
Cpenusas rpysonogbemuocts as- 3,9 3,9 3,26 3,9 3,9
ToMo0unas, T
I'ogoBoit npofer asromobuasn, 33,9 33,9 36,9 33,9 33,9
TBIC. KM

Foposo#t o6beM TpancnopTHoR 79,13 79,13 68,86 79,13 79,13
paboTbl, THC. T KM

Cpennsaa croummocTe aBToMo6u- 36569 4309 4636 3915 3659
Jd, pyb.

Pacxop Ttonnusa ma asToMofua, 8.9 8,3 (12) 17,8 8,9
B rog, T (1000 m3)

YnaeavHble NpHBELEHHBlE 3aTpa-

TH .Ha ] T OFH3MHOBOrO 3KBHBA-

JeHTa:
NPOH3BOACTBO TOMMMB (6e3 30 45] 215 221
3aTpaT Ha CHIPbC) _ 78
TPAHCNOPT, XpaHeHHe 18 30 I 35 18
H pacnpeneseHHe TOILTHB :
npnMeseHHe Ha apromobu- 730 792 807 780 730
Je
HToro npuBeaeHHbBIX 778 827 885 1030 969
3arTpar

* MeTopoM rHApOreHHIanMH.

TAUMOHHbIE NapaMeTpbl TaKxke npeacraBaensl B rabanue). Jas
pacdyera mokasarejefdl «cpeiHero» aBTOMOOHJS NPHHAT YCJOBHBIH
mapxK, cocrosiuini Ha 40% us aBromo6uieit tuna 3UJI-130, 30% —
tHna 'A3-52 u 30% — tuna T'A3-53. YaeaoHble npHBegeHHble 3a-
TPATHl Ha IPOH3BOACTBO M NPHMeHeHHEe TONIUB JaHbl 6€3 CHPbeBOH
CoctaBJsiiollel, Koropas HaljeHa HCXOAS H3 YCJIOBHH o0ecnevyeHHs
PaBHO3]h EKTHBHOTO HCNOJb30BAHUS HE(MTAHOTO H aJbTEpHATHBHOTO
TOTJIMB.

Ha puc. 5.6, @ nokasaHo cOOTHOMIeHHE IPHBEJIeHHLIX 3aTPaT Ha
NPOH3BOACTBO GeH3WHa OpH IIy0oKoH mepepaboTKe HeMTH H CIKH-
XeHHoro mponan-OyTapa, NIPH KOTOPBIX NPHMEHEHHE STHX TOIJIHB
Ha aBTOMOOHMJLHOM TpaHcrnopre paBHo3b@exkTHBHO. HuxHsAs rpa-
HHIA 3Q(PEKTHBHOIO NpPHMEHEHHs MNpomnaH-OyTaHa HayHHAETCS TPH
NPHBeJEHHbIX 3aTpatax Ha gobbluy HedTH ot 40 py6/T. Hdas ompe-
AEJIeHHs TOJIHBIX MPHBEACHHLIX 3aTPAT Ha HCIOJb30BAHHE TOMJIHMBA
B aBTOMOGH/JbHOM TPAHCIOPTE K 3aTpaTaM HAa UPHMeHeHHe (/Js
bensnna 730 py6. m nponan-6yrara — 752 py6.) nobaBastorca Co-
OTBETCTBYIOIIHE NPHBEAEHHble 3aTpPaThl Ha HX NPOH3BOACTBO (MO
AaudbiM puc. 5.6, 106 py6/t GensuHa u 84 py6/r nponan-GyTaHa),
B KOTOPbi€ BKJIOYEHH TAaKXe H3[epXKKH Ha TPAHCIOPT, XPaHeHHe
H pacnpejeJeHHe TOIIHB.
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3uss PYOIT 3, pyd/1000 #°

254 al 173 ¢
220 147
186 122
152 - 37
18 |- 72
1N ™
06 140 174 208 3p,pydiT 740 174 208 242 35, pyd(T

Puc. 5.6. Ycnosua paBHO3GpeKTHBHOTO HCNOJAL3OBAHHA TONJNHBA HA aBTOMOOHJb-
HOM TPAHCNOPTE B 3aBMCHMOCTH OT NPHBEAEHHHX 3aTPAaT HA HX NPOH3BOACTBO:
a — 6ensnn (3g) w nponan-Gyran (3,4): 6 — Oensun (3g) ¥ cxaToifl ras (3;)

AnasornysbiM 06pazoM HaXOAHTCA COOTHOUIEHHE 3aTpar Ha
NPOH3BOACTBO GEH3HHA H KOMIPHMHPOBAHHOTO TNIPMPOAHOTO Trasa,
o6ecneynBaloulee paBHO3(D(PEKTHBHOE HX HCNOJbL30BaHHE (pHC.
5.6,6). Ilpu sTOoM HEeOO6XOAHMO YUYHTHIBaTh KO3IQ(HUHMEHT 3ameLlle-
HUs GEH3WHA Ta3oM HCXOAA M3 HOPM pacxofa 3THX TOIUIHB Ha aB-
ToMoOuNsX; OH pased 1,35, 1. e. 1 T OeH3HHa skBUBaJeHTHA 1350 M3
rasa. Ha puc. 56,6 maso cooTHOlWleHHe NpHBEACHHBIX 3aTPaT HA
Io6bLYy He()TH W OPHPOAHOTO rasa, IPH KOTOPbIX IPOH3BOACTBO
feH3HHa M CKaToro raza obecueyHBaeT OJHHAKOBYI0 3(PQeKTHB-
HOCTh MX HCHOJAb30BaHHs Ha aBroMo6Guie, OpraHH3alHsA NPOH3BOA-
CTBA CXKATOTQ rasa CTAHOBHUTCH 1eJ1ecOo00pa3noil PH NPHBEAEHHBIX
zarparax Ha po6elyy Hedru He Huxke 100 py6/T H AOCTatoyHO
HH3KHX T[leHaX Ha Jo06blYy MW TPAHCUOPT ras3a-— He BHIIE
14 py6/1000 m®* (puc. 5.7). B arom ciaydae npuBejeHHble 3aTpaTH
Ha NOJy4YeHHE CKAToro rasa cocrasaT 72 py6/1000 M3, a GeH3H-
Ha — 174 py6/T.

B BHIoOMHEHHBIX pacyeTax He y4YTeHa HOTepst TPy30N0IBEMHOCTH
razofaJIoHHB X aBToMoOHIell B cpeaHeM Ha 16%. C yueTom morepsb
TpYy30NOABEMHOCTH DAaBHO3(P(EKTHBHEIE 3aTpaTh Ha 3KCNJyaTalHIO
razobaJlJIOHHOTO aBTOMOOHJIA JOCTHTAIOTCS TIPH CTOHMOCTH C2K4TOTO
rasza 72 py6/1000 m® u 6ensnHa — okoJo 300 py6/T.

[TpHMeHEHHe CHHTETHYECKOro (GEH3WHa H3 yIjig He BH3bIBAET
HeoOXONHMOCTH MOAHPHKAILHH aBTOMOOMJIS H AONOJHHTEJLHLIX 3a-
TpaT B CHCTEMY paclpeldeseHHs TOIJHB, B CBS3H C Y€M YCJOBHSA
PaBHOS((EKTHBHOrO HX HCHOOJb30BAaHHA C He(DTAHBIM  TOIIHBOM
OTIpeAeJAtOTCS 0 3aTPATaM da MPOH3BOACTBO (CM. pasfen 5.2).
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Puc. 5.7. CoOTHOMICHAC TNpHBEACHHBIX
3arpat Ha Jfo6muy YedTH 3,y um npu- | .
poanoro rasa 3p, IPH KOTOpPHIX TIpH- o FE o e o Y o o e o I 6 2
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Puc. 5.8. uarpaMma NPHOPATETHOCTH TPOM3BOACTBA W TDUMEHCRHA ajbTepHa-
THBHHIX MOTODHBIX TOIJIMB TI0 TPHBCACHHLIM 34TPATAM HA TpY30Byl0 pabory
Z3np:

P

I — nedrauvo#t Geusun A-76; /I — Geuwsuu ¢ poGaskoit 8% THBMDI; [JJ — Gendusn MeTanOJbNbI
BM-5; JV — ckumennpll nponau-6yran; V — GensHy MeTaHOABMEI BM-15; V/— cxaThif
npepoaubi ras; VI — cKHMeHUb npnponubld ras; VIIf— Gewawn u3 yras;, IX — MeTaHox
W3 NpHpolnoro rasa, X — Gedsuy <«Mobil» us npupoprero raza; XJ— MmeTadoJ w3 yriaqa;
X1] — Gensuy NpAMOTO CHETE3A H3 NpHPOJHOre raza; X1/§—H,; az yrns B runpHge MgH, os:

X1V — Gensun «Mobil» u3 yras: XV — Gensud npsMoro cHHTEsa u3 yras; XVI-— Hp; 3nckT-
ponusHuil B rdfpuie MgH| 44; XVII—H, w3 yrna B xugkom BHpe; XVIM — Hp xHIKHA

33eKTPOMH3HBL]

[IpuMeHeHHe MeTaHOJA B YHCTOM BHAE He3(hdEKTHBHO H CBsI3a-
HO € pPSAOM TEXHHYECKUX TpYAHOCTeH (KOPPO3HOHHOH arpecCcHBHO-
CTbI0 H paccloe€HHeM B NPHCYTCTBHH BOAH). [losToMy B MHpOBOK
MpaKTHKe MpH3HAHO Oosee LeNecooOpa3HBIM HCINOJb3OBAHHE METa-
HoJla AJ1 MPOMU3BOACTBA Tper-OYTHAMETUNOBOTO 3bHpa H B Kaue-
CTB€ BEICOKOOKTAHOBOH p00aBKM K HedTaHhM Gensunam. BeinoJ-
HEHHble pacueThl MOKa3aJjH, YTO NpHUMeHeHHe TpeT-0yTHIMeTHIO0BOTO
3¢pMpa H MeraHoJa B o6beMe 5% OpH NPOH3BOJACTBE HEATHJIHPOBAH-
HOTO OeH3MHA BMECTO aJIKMJIATa M[MO3BOJISET CHH3HTL [PHBEJeHHbie
3aTpaThl Ha npoHu3BoactBo Ha 8—13% H Ha 2—3% nNOBHCHTH
HepPreTHYeCKHH K. I. 4. npou3BoicTBa [207].

Ha pHc. 5.8 npuBegeHa jHarpaMma NPHOPHTETHOCTH NpHMEHe-
HHSl AJbTePHATHBHHX TONJHB B BHAE CyMMapHLIX NPHBCAEHHBIX 3a-
TpaT Ha | T+KM rpy3cBofi pabOTH, BK/AIOYAOUIUX 3aTPaThl B MPOM3-
BOJACTBO TONJIHBA H ABTOMOOHJ/EH, a TaKXKe B IKCIIyaTanulo aBTo-
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Tadéavua 5.8. MorpeGaenue BHICOKOOKTAHOBHX KHCJAODOACOAEPIRAMUX
KOMIOHEHTOB ABTOMOOMAbHEIX GersunoB B CHIA (uncaurens)
u 3ananuoit Eppone (3namenarean) (Tbic. M* B ron)

KoMnonedT 1980 r.* 1985 r. 1990 r.
Aranon 302,8/7,6 2233,1/15,1 3785,0/56,7
Meranon** 75,7/310,0 492,0/756,0 1589,7/1474 2
rper-Byranon 151,4/238,1 340,7/442,3 946,2/453,6
Tper-ByTHiMeTH- 264,9/468,7 1400,4/801 ,4 2081,7/869,4
ROBHH - 3up

Hroro 794,8/1024 ,4 4466,2/2014,8 8402,6/2853,9
* Jllrg 3anaguwoil Erponsl — 1981 r.

** [IpHMEHEHHE TOJBbKO K&K KOMTIOMeHTa OeH3Hua.

MobuabHoro tpaHcmopra. CaMbIMH HH3KHMM 3aTpaTaMH Xapakre-
PH3YIOTCH OEH3HHBI C BEHICOKOOKTAHOBHIMH HeHeDTSHHMH n00aBKdMH
H ra30Bble YrJeBOAOPOAHBE TOMJAHBA. MaKcHMaJbHHE 3aTpaTHl
NPHXOAATCA HA HCNOJL30BAHHE BOAOPOAHBIX TOMAHB H  KHAKHX
TOIJIMB, NMOJYYdeMHIX H3 YIJsl 4epe3 METAHOJN HJIH NMPHAMHM CHHTE-
som u3 CO H H,.

PaccMoTpeHHBE MOKa3aresJH NMPHOPHTETHOCTH B HCNOJNL3OBAHHH
aJbTEPHATHBHHX TOIIHB XapaKTEPHH H AJA MHPOBLIX TeHJAEHUHI
pa3BUTHA HX npoH3BojacTBa. B rtaba. 5.8 npescraBieHb aHHHE
no norpebJeHHI0 BHCOKOOKTaHoBHIX mo6aBok B CIIA M 3anagHoi
Espone [208].

[Ha ocHOBaHHH aHalH3a COBPEMEHHOrO COCTOSIHHA H OMHxKaHIIHX
NepcneKTHB NOoTpebJeHHs] albTepHATHBHBIX MOTOPHHX TOIJHB MOK-
HO CAaeJaTh cjenylollve BuBoAH. [loTpebJ/ienHe BHICOKOOKTAHOBBIX
100aBOK B BHAE cIHpTOB H 30HpoB B 1985 r. B 3amaaHoit Eepone
coctaBasio okono 1,9%, B CIIA —1,7% ob6bema mnorpebaenus
O¢H3UHOB; OxHadercsA, YTo K 1990 r. UX HoJs MoOXKeT NOIHATHLCH
10 2,7% B 3anaguo#t Espone ¥ po 3—3,7% B CIIA. -Joas sra-
Hola B CajaHce MOTOpPHBIX TOMMHB B bpasuwauu B 1985 r. cocra-
Buna 5,7%; oxkupaercs, uro Kk 1990 r. norpeGaeHue 3TaHOMA BO3-
pacrer B 1,4—1,5 pasa k ypoeHi0 1985 r., a MOILIHOCTH 1O €ro npo-
H3BoaCTBY cocraBsaT 14,0—14,3 Man. M3, ABToMOOH/ILHLI Napk,
HCHOOJBL3YIOUHK B KayecTBe 1004BKH K TOMJUBY 3TAHOM, YBEJHYHT-
¢t ¢ 1 MIH. wr. B 1983 r. 1o 4,5—5 maH. wr. B 1990 r. u 11—
14 maH. eaunnn B 2000 r. [209]. [IpordHosmpyercsi, 4T0 MHpPOBOE
norpe6JeHHe nponan-6yTaHa B KayecTBE MOTODHOrO TOIJIMBA BO3-
pacter ¢ 5 MaH. T B 1985 r. 1o 10 maH. T B 1990 r. [210].

O6uiee norpebJeHHe albTEPHATHBHLIX MOTOPHBIX TOIUIHB B Ka-
MHTATHCTHYECKOM MHpe, BKJIIOYds HX IPOH3BOACTBO M3 GUTYMHHO3-
HBIX neckoB Kanaaw H yras B KOAP, ouenuBaercst HamMH B 20—
2] MAIH. T H. 3. B 1985 r. ¢ BO3MOXHHEM yBeNTHYyeHHeM 110 30 MJIH. T
H. 3. B 1990 r. B 0cHOBHOM OHY, NpeIHA3HAYEHb AJ5 HCMOJAL30BaHHSE
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B Kauecrse KapOiOpaTtopHOTO TOIIHBA, 3aMelllasg TeM CaMBIM OKOJO
4% obvema morpebnenus GeH3HHA.

YuuTbiBas BO3MOXKHOE HalpsiXKeHHOe TNOJOXKeHHe ¢ ofecneyeHH-
éM norpe6HOCTH B JM3€JbHOM TOINJHBE, 3a DYOexom BeAyTCs HC-
CJelOBaHHSA, \HANPABIEHHHE Ha BO3MOXKEOCTb TIDHMEHEHHS B /-
3eJbHOM JBHT@TEJe: CHHPTOB, DPACTHTEJbLHBX Maces, a Takke 3¢H-
pOB, NMOJYYEHHBIX HAa HX OCHOBE; CHHTETHYECKHX IHCTH/JIATOB H3
YIJIs, ClaHueB ¥ OHTYMHHO3HBIX TE€CKOB; CXKATOrO H CXKHMKEHHOTO
MpHpoAHOro rasad, IIpHMeHeHHe STHX NPOAYKTOB Tpelyer CYUIeCt-
BeHHOH MOAHQHKAN#K AU3EJbHOTO IBHUrares]s, B CBA3H C 4YeM BO3-
MOXKHOCTL HX HCIOJL30OBAliMS B KAauecTBe 3aMEHHTeJsd AH3eJbHOIO
TOIJIMBA B LUHPOKHX MacwiTabax BecbMa npobaemMartHuna.

B kauecrBe NepCNeKTHBHHIX TOIVIHB A/ aBHAIHOHHBIX JBHra-
TeJel pacCMaTpUBAIOTCH INpeXKAe BCETO CHHTETHYECKHE IHCTHJIA-
TH, noJyyaeMbie OpH nepepalGoTKe CIaHLUEB, 4 TAKXKe CKHKECHHBIH
NPUPOHKH Ta3.

Cunraercd, 4ro BOAOPOL, HECMOTPSA Ha €ro YHHKaJbHblE MOTOp-
IBle CBOWCTBA, B CHJAY TE€XHHYECKHX TPYAHOCTEH, CBA3aHHBIX C €r0
HCIONb30BAHHEM H XpaHeHHeM Ha Ooprty aBTOMoOuHNs, 4 TaKxke
Cco31aHHeM HeoOXOAHMON pacnpeneuTeNbHOH CeTH U CTAUHOHADHBEIX
XpaHHWJHIL, 4T0 Tpebyer OoOMbINHX 3aTpdaT, MOxeT ObiTh HCIOJbL30-
BaH B KauecrBe MOTOpPHOro ToljaHsa uepes 30—40 et [21]].

Ilo sneprerHyeckomy nporrosy OICP [27] nmorenunaibso BO3-
MOXHBII YpOBE€Hb MNpPOH3BOACTBA aJbTeDHATHBHBIX 3aMeHHTeJeN
HeTH 3a CYET HCMQJb30BAHHA OMTYMHHO3HLIX IECKOB H TAXKENMBIX
HedTed, TOPIOYHX CJaHLeB, Ta3HQHKALHH H THADOTEHH3AUHHM YIJIf
ouenuBaercd K 2000 r. B 40—70 mnau. T y. . (28—50 MJAH. T H. 3.).
M3 sToro KolnyecTBa «CHHTETHUYECKOH» HeDTH Moxer OBITH NOJY-
ueHo 20—35 MJH. T MOTOPHBIX TOTLJIHB.

BoaMoxnbie 06beMbl MHPOBOT'O NPOH3BOACTBA BBICOKOOKTAaHO-
Bbix 1004BOK (CIHPTOB H 3(QHPOB) H HCHOJL30OBAHHA rasza B Kaue-
CcTBe MOTOpHOroe tonauBa Ha 2000 r. ouerHBaotTcsi Hamu B 30—
35 MJIH. T H. 3. '

Takum obpasoM, oOlllee MHpPOBOe NMPOH3BOACTBO H MoTpedienne
albTepHAaTHBHBIX MOTOpHbX TomaHB B 2000 r. MoxkeT COCTaBHTb
50—70 man. T HIH 5—79% K OXHpaeMoMy TNOTpebJeHHIO dBTOMO-
OuapHBIX TOILMHB. M3 atoro ciexayer, yro MoTopHble TOIJIHBE, MO-
Jdy4aeMbie U3 HETH, COXPAHAT CBOe BElylllee NOJOXKEHHE B IHep-
roo0ecleyenHH TPAaHCOOPTHLIX NpoueccoB a0 2000 r. H, OuYeBHIHO,
€le B TEYEHHE JOCTATOYHO NJHTENbIOrO BpPEMEHH 3a €ero Ipeje-
JIAMH.

PapukanpHblM pemienHeM INpoOsaeMbl CHHXKEHHS NOTpeGJaeHHSA
MOTOpHHX TONJHB saBJsiercs 3aMeHa JIBC Ha siextpoaBuraress.
Onnako raubonee cnoXHOM 3ajgayeil 3gech ocraercss paspaborka
JeweBOH aKKYMyJATOpHOH ©Oataped AOCTATOUHOH eMKoCTH, obec-
neynBaolleli npober asromobuas 1o 200—250 KM, 6e3 CylleCTBeH-
HOTQ YBEJIHYEHHUS €T0 MacCCHL.
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Janeko He HcueplnaHH TaKKe pe3epBH B YBEJHYEHHH I[POH3-
BO/JCTBA MOTODHBIX TOMNJHB M3 HedTH 32 cueT YrayOJeHHs ee nepe-
pabotku H 60Jee pallHOHANBHOIO HCMOJb30BAHHA He(TenpOAYKTOB.
Kak yxe oTMedasJoch B IJaBe 2, I€CATKH MH/IJIHOHOB TOHII JHCTHJI-
JIITHBIX TONJIMB B 3apy0exXHblX CTpaHax HCHONBL3YIOTCA B KauecTBe
KOoTeJbHO-ieyHoro touJusa. KpoMe Toro, B KanHTaJHCTHUYECKHX
CTpaHax, HECMOTpS Ha KOJMYECTBEHHHIH CKAauyoK B YIJyOJeHHH Ie-
pepaborku HedTH, BHpaboTKa Masyra B 198D r. cocraBHia
456 MJH. T, YTO TakKxKe SBJSAETCS pe3epBOM NOJYYEIHA MOTOPHBIX
TOMJHB CO 3HAYHTENbHO MEHbIWHMH 3aTPAaTaMH MO CPABHEHHIO C HX
NIDOH3BOACTBOM M3 dJIbT€PHATHBHEIX BHAOB Chipbs. Be3ycnoBHO, 3TH
pecypcHHe M 5KOHOMHYECKHe (DakKTOpBl CAEPXKHBAT MaclTabbt
NpPOH3BOACTBA aAJbTEpHATHBHHIX MOTOPHBIX TOMNJHB, KOTOpHE IO
TeXHHKO-9KOHOMHUYECKHM NoKa3areasaM 3(0deKTHBHOCTHM HCIOJIb30-
BaHHA VCTYNAIOT TOMJIMBAM, NOJYUYEHHBIM M3 He(TH.

FTABA 6

SKOJOTHYECKHE NMPOBJAEMBI TTPOU3BOJICTBA
U NPHUHMEHEHUS AJIBTEPHATUBHbLIX MOTOPHDBIX
TONJIUB

[TpoMuinnenroe NPOM3BOACTBO M 9HEPr€THKA, AaBTOMOGHIBLHLIF
TPAHCHOPT H 4BHAUHA, XMMH3AUHA CEJAbCKOTO XO3AHCTBA H MHOTHE
ApyrHe cdepr nesaresbHOCTH YeJOBEKA NPHBOJAAT K H3MeHEHHIO
BHEIUHEH CpeABl H ABJAIOTCS HCTOYHWKAMH 3aTpA3HEHHs aTMoChepH,
MOYBb!, BOLOeMOB M Moped. K OCHOBHHIM BellecTBaM, 3arpsi3HAIO-
HIMM BO3AYUWIHBIA Gaccefid, OTHOCATCH OKCHA YIJEpoAa, YrJeBOxo-
POABI, OKCHABI Cepbl M a30Td M TBepAble YacTUIH (NepBUYHLIE 34-
rpA3HUTENH). JIpyrHe BellecTBa N0 CBOEMY NPOHCXOXKIACHHIO SABJIS-
I0TCA BTOPHYHHMH. Hanpumep, Tak Ha3biBaeMHe «KHCJIOTHHE
AOXKAH», 00pasyiolllHecs B pe3ysibTaTe B3aHMOAECHCTBHR OKCHIO0B
CepHl M a30oTa ¢ BJarod BO3ayxa.

HepBH'—IHbIE 3arpA3HATENH HMEIT MHOXEeCTBO €eCTeCTBEHHBIX HCTOYHHKOB,
OGYC/TOBJIEHHEX NPHPOAHEIMA NPOLCCCAMH, MPOHCXOAAIMMH Ha 3emie u B Okea-
He; faxe ecad Gbl He OBLLIO AHTPONOTEHHOH ACATENLHOCTH YENOBEKA, B aTMOCde-
pe CYmwECTBOBAM OB OCTAaTOYHEIA OHOBHH ypOBeHb CONEPKAHHA BpELHBIX
coenunenuit. [lo pamumv J. JlaBuuca [212], w3 4 Mapa. T B3BEWIEHHHIX YACTHIL,
HaxoAsAwHXcA B atMochepe 3emun, aumb 0,7 MapA. T, uau =~ 17%, MOXHO cyn-
TaTbh YaCTHUAMH, NOABHBIIHMHCA B pe3yJbTaTe AeATENbHOCTH UeNoBeka. B Goub-
WHHCTBE 3TO TpaHCYOPMUPORAHHHE ra3006pa3Hble npUMEcH (MOMeKyJn rasa,
IpeBpaTHBINHECA B aspo30JIbHBIE YacTHNB). Bofpocnl  CepHHCTHX  coelHHeHuiH
B pe3y/NbTATE AHTPONOreHHOH AesTeJNbHOCTH cocraBasior =~ 40%, a okcupa aszo-
Ta 10—20% ofmero ux copepxkanus B aTMocdepe. OcrajgbHOe KOJHYECTBO NpH-
XOJJHTCA Ha MNPHPOAHHEe MHKDPOBHOJOrHUEeCKHe H XHUMHYECKHe NpOLEecCH, NpOHC-
xoasmde B Oxeane u nouse 3eMamy B cmolo ouepens, cofepXaHHe OKCHAA Yr-
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Jepoga Gamee uem Ha 909 RBAseTCA Pe3yALTATOM AHTPOMOrEHHOH AeATEABHOCTH.
Ddononae cogepxanne CO B 4HCTOM BO3LYXe HHMKHHX CJ0EB aTMOCHhepHl COCTaB-
aser 0,14-0,09 Man—! H xoJefmeTcs B 3aBUCHMOCTH OT Mecta B3fATHA  Opobn
BO3]YyXa, BpeMEHH CYTOK H roja H Apyr#ax cdakTtopoB. Hanpavep, na aBrocrpanax
Jloc-Augxeneca B yackl THK ObJIH 3aperHcTpHpoBaHul konnentpaund CO, poctH-
rasuie 150 wman=..

HecmoTps #a rpoMajgHble OpHPOAHEIe BHOPOCH  CEPHHCTBIX H  @30THCTHX
COeIHHEHHT, B pe3yabTaTe pacCpeJOTOYeHHOCTH MO MOBEPXHOCTH JeMJaH ¢oHo-
BHIE KQHILEHTPALHH 3THX COCJHHEHHH B OKpyMawllel cpefe COCTABAAIOT HECKOJb-
KO yacTe#t Ha MHJANHApA. B To e BpeME B MeCTax KOHLEHTpalnHH YeJI0BeYeCKOH
JEeATEALHOCTH, TUPEKIe BCEro B TOPOACKHX arioMepanuax, colepkahue SO,
# NO, MHOroKpaTHO MNpeBHIIAET ecTecTBeHHoe (HOHOBOE COAepIKaHHe.

3anuaeHHOCTH aT™MOc(epH B ropofax B [0 pa3 Bhilue, yeMm B CeJbCKOH Me-
cTHocTd. CojepXaHHe BpeJHHX ra3008pa3sHLX BEIECTB B TOPOACKOM BO31yXe
8 5—35 pas, a A8 HeKOTOPHX BeIeCTB — B COTHH P33 BHIUE, YeM B CEJIbCKOH
MeCTHOCTH, KOHIEeHTpanHA CcBHHILA B Bo3jyxe KPYNHHX ropogoB jgoctHraer 30—
35 mr/{M? a Gens(m) nHpPEHa B MECTAX HHTEHCHBHOIO [BHKEHHs aBTOTPaHCNODPTA
Moxer mpesbiate 10 Mr/100 M®. OcHOBHHe BpefHLIC NMPOMHIM/ICHHHE BHOPOCH
B at™Mochepy 3eman coctaBagioT (MJH, T 8 rof) [213]: okcup yraepoma — 10
400, okcuaum cepn — xo 190—200, okcHabn a30Ta-— 10 90, npOAYKTH Henond-
HOI'O CrOpAHHsl OPraHHYECKHX TOMJHB — A0 120, TBepAMe YacTHUH — o 120—130
(Z2=920—940).

3arpsi3HeHHe atMocgeps, BOALI H MNOYBHl OKalblBa€T HEraTHB-
HO€ BO3JeHCTBHE HA YCJOBHS OOMTaHHS BCErQ XKHBOrQO Ha 3eMue,
BEIET K HAPYIIEHHIO 3KOJOTHYECKOrQ paBHOBECHA B MPHPOAE H fAB-
JAETCA BajXKHEHIIeH COIHANbHO-2KOHOMHYECKOH npobaeMoil yesoBe-
gecTBA. OCHOBHBIMH NOTPEGHTENSAMH HCKONAEMOro TOMJIHBA, 4 CJe-
JOBATENbHO, M IMIABHDIMU HCTOYHHKAMH 3aTPA3HEHMA RO3AYIIHOTO
HacceiHa SABAAIOTCA 3HEPreTHKAa, NPOMbILIJIEHHbe NPEANPHATHA H
TpaHcnapT. Pa3suTHe aBTOMOOGMJLHOrQ TPaHCHOpra, 0COOEHHOQ HH-
TeHcHBHOe ¢ 1950-x ronoB (B mepuoa MOSBJCHHSA jeineBoil HedTH),
PE3KO M3MEHHJIO OOLIYI0 KapTHHY 34rpsi3HEHHA OKpyXKalolleh cpe-
Al Ecnn B cepeause 50-x romoB mpeobsiagawinas A0Js 3arpssie-
HUST BO3AYWHOro 6accefiHa NMPHXQAH/JIACH HAa NMPOMBIUICHHBIE NpeA-
NpHATHA W OBITOBOE WCHNOJB30BaHWE TONJIMBA, TO B HAacTofllee
BpE€MS QCHOBHBIE HCTOYHHKH BbHIOPOCOB BPE@IHBIX BEUIECTB H HX KOH-
uedtpauun caeayioume (%) [212]:

coO [CHl SO, NO, Toepae
! YacTHILb

Jlauratesu TpaHCMOPTHHX 58 52 — 51 3
cpeacTs |
DNEKTPOCTAHILHH 2 2 78 44 26
[MpoMbinliennoe  OPOH3- 11 14 20 1 51
BOJCTBO /
Jlechbie TIOMapL, BBIXKH- 19 — = 1 9
TaH{e PaCTHTENbHOCTH Ve
Hcenapenne — 277 — — —
CkaaIHpOBaHHE TREPALIX 8 4 1 2 5
OTX008
[Ipouyne mcrounnku 4 1 1 1 6

Takum o6pasom, poap aBTOMOGHJIBHOIO TPaHCIOPTA KaK Tiias-
HOTO HMCTOYHUKA 3arps3HeHHs aTMoctephl Bo3pactaeT. B cpennem
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OlHH TPY30BOH aBTOMOOH/bL BhIGpachiBaeT B rof =3 T BPEAHLIX Be-
I{eCTB, JOAS aBTOMOGHMALHOTNO TPAaHCIOPTAa B 3arpA3HEHMHM OKPY-
Xawlled cpedbl B page ropojor cocrasaser 30—40%, a B xkpyn-
HEIX — 0 60% [214]. Eme Gosee BEICOKA A0JS aBTOMOOUABLHOTO
TPAaHCHOOPTa B 3arps3HeHHH aTMOC(EPHOTO BO3AYXA B KpYNHEHIHHX
roponax MHPa, COCTABASA [0 OTAeNbHbIM koMmmonentaM (%) [34]:

co [CH) NO,

Tokno 99 9% 33
Jloc-Anxenec 98 66 72
Helo-Fopk 97 63 31
Maocksa 96,3 64,4 32,6
Jlennurpan 88,1 79 31,7

KonnyecTBo BhIgesieMEIX B OKPYKAIOIIYIO CPEAy BpejHBIX Be-
{ICCTB 3ABHCHT OT UHCACHHOCTH M CTPYKTYPH  aBTOMOOWILHOTO
NapKa, TEXHHYECKOTO COCTOSHHS aBTOMOOHJIA W ABHraress, Tuna
ABHTaTeNsl H BHAA NPHMEHSEMOro TQINJHBA, A TAKXKE YCJOBHE ero
sKCIIyaTaulH. OTHOCHTENbHBE YAEJbHLIE TOKA3aTesJH BHOPOCOB
OCHOBHBIX TOKCHYHHIX KOMIIQHEHTOB OTPaBOTaBUIMX Ta30B AJs pas-
JIMYHBIX JBHTaTeneit cocraBasior [215]:

cO [CH] NOx Cama  Bens(a)uuper

Kap6iopaTopHbifi 15 6 2 ! 2
Hu3enbHbif 1 2 1 20 1
lasoTypbuHHbLIR 1 l 6 | 20

B pabore {216] npuBexeHBl HHHIE TEXHHKO-3KCIVIYATAIMOHHBIE
H 3KOJIOTHUECKHE MOKAa3aTeNMH JJA pa3JHYHBIX THIOB JABUraTesed,
B TOM YHC/IE W /il JBHFaTeAs BHYTPEHHEro CrOpaHus:

Jdsurarenn Kap6ropartop-

CTHpAHHTa Bl JH3eabuulit

MagcuMansHEE K. 1. 2. 50 30 40
Brifpoctl BpeIHHX BellecTs,
IfKM:

cO 0,50—1,00 20,0—25,0 2,0

{CH] 0,05—0,01 1,6—2,0 ¢,8—1,0

NO, 0,10—0,40 1,6—2,0 1,0—2,5
YaenpHan Macca, KrfkBt 7 2 3
CronMocTb ABUratean: 0,6=0,7 0,18+=0,25 0,250,356

CTOHMOCTE 3aBTOMOOMIA

DTH AaHHBIE N0 BEIGpOCY BPENHBIX BeleCTB PA3JHUHBIMH JBHLATE-
JISMH OOATBEPXKAAWTCA U AAHHHIMH paGoTw [28]. Takum obpasow,
KaX/plil JBUTATENb H COOTBETCTBYIONIEE €MY TOILIHBO WMeET J0-
CTOMHCTRA U HEJOCTATKH.

Ocobyio onacHOCTb CpeiM TOKCHYHBIX BEILECTR B OTPabOTaBuUIMX
rasax npeacTaBjAAOT KaHUEPOTeHHBIE MNOJIHUHKINYECKHE YraeBO-
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10poAabl W Haubonee akTHBHBIH GeH3(q)llHpeH, a TakKxKe caxa.
CakeBH€ 4aCTHUR KaHUEPOreHHBE MO CBOEH MpHPOJE, KPOME TOrO,
caxa — xopoluu# agcopbeur ansa 6en3d(a)nupena. Konuenrpanus
NoCJAeHEro B yacTHIAX caXu B 3—4 pasa BuLIe, yeM B oTpabo-
TaBlWHX razax. Ilepexon oT omHOrO nBHraTeas K APYroMy KapnaH-
HaJpbHO He pemaer npobnieMy:. nu3edb, UMes YIQBJAETBOPHTENbHbE
XapaKTEPHCTHKH MO BEIOPOCAM MOYTH BCEX TOKCHYHBIX KOMIOHEHTOB,
BeIOpachiBaeT GoJblie OKCHIOB 230Ta ¥ CaXKH, 4eM KapOopaTopHbIi
asurareab, HeobxoauMo YUHTHIBATHL H CTOHMOCTh ABHratens. Tak,
10 K. 0. A. ¥ BEI6pOcaM BPEAHBIX BEIIECTB NMEPCIEKTHBHBIM fBAAETCA
asurartens Crupnuura. Kpome Toro, oH Moxer paboraTh Ha Toll-
JHBaX XyJLIEro KayecTBa NO CPABHEHHIO ¢ GEH3HHOM W JU3EJBHBIM
TONJIMBOM, HO 3HAYHTE/IbHO J0pOXKe OGEH3HHOBOr0 H AH3EJABLHOIO
ABHTATEJS. _

[IpuMeneHHe MaJIOTOKCHYHOTrO aBuraredss CTHpPJAHHra Ha asTo-
MOOH/I@ OCJA0XKHEHQ YBEMHYCHHEM MacChl ABHraTeNs Ha CAHHHIY
MOLIHOCTH 10 ¢paBHEHWIO ¢ OCH3HHOBBIM H JAM3eJbHBIM B 3,5 H
2,5 pa3a COOTBETCTBEHHO, PSAOM HEpPelIEHHHX KQHCTPYKTHBHHIX
TPYAHOCTEH B €ro co3gaHuu 4 obeclleyeHUH HaaexHOH pa6qQThl,
a TaKXe BHICOKOH CToAMocThI0. B onpejaeseHHOf CTENEHH 3THMH
K€ HeAocTaTKaMu ob6JajaeT AH3eNbULIA ABHraTeNb M0 OTHOUIGHHIO
K KapOopaTopHOMYy. Y Ie/NbHAS METaJNJOEeMKOCTh COBPeMEeHHBIX QTE-
yeCcTBEHHHX guseneli cocramaser 4,9—6,3 kr/xBrt Mowsoc™H, a vy
xapboparopublx — 3,7—4,5 kr/kBr. C yyeroM GoJaee RHCOKON
CJOXKHOCTH H TPYAOEMKOCTH H3rOTQBJACHHS JH3CJALHOrO ABHIraTesd
CTOUMOCTH ero Ha 50—0609% Bbllle croMMocTH KapG6lopaTopHOTO
pPaBHOH MOIIHOCTH. JIMTPOBAS MOIMHOCTh AH3ENbHBIX [ABHTraTeseid
Ha 35—40% Mmeublle kKapOpaToOpHEIX. YAEALHEE 3aTPaThl HA TEX-
HAYeCKOe 06CIYKHBAHHE M TEKYIIUHA DEMOHT NH3e]s BHIUE, 4eM Yy
kap6ioparopuoro apwratens Ha 15—20%. Ilo yposuio uiyma pac-
CMOTPEHHBIE BBIIIE ABHIATEJH MOXKHO PachoJIOXHTL B c.ne,aylomnﬁ
pAA: JABMraTesb CTHpﬂHHra < KaplopaTopHBil < AH3eJbHBIH <.
razorypOunnsli [28]. \

DKOJOIrHYECcKana YHCTOTA \aBTOMOOHAS MoxeT OnTbh obecneuyeHa
PH YCOBEPUICHCTBOBAHHU KOHCTPYKIMH TPAAHLHOQHHBIX JBHTaTE/]CH
BHYTPEHHEroQ Cropanus, yAyY{eHUus] Mpolecca CropaHust H APYTHX
MEPONPHATHH, OCYLIecTBASeMbIX B NpoLEcce H3TOTOBMEHHSA H IKC-
nayatauuu asToMoOuas. CHHKeHHE QTPHUATENLHOrQ BO3ILEHCTBHSA
ABTOMOOHALHOIO TPAHCIOPTA HA OKPYXKAIWYIO cpeay BO3IMOXKHO
NPH MCIOJNB30BAHHH aNbTEPHATHBHBIX TOIIHB, KOTOPHE B IIporecce
CcropaHusi JABMraTeNs JamT MEHhINe BPeaHbix BHOPOCOB W He#Tpa-
NH3aTOPOB OTPaboTaBIIMX ra3os,

B ra6a. 6.1 npeacranenHble aanublie N0 3(PHEKTUBHOCTH MEPoO-
INPUSITHH, HAIIpABJAEHHLIX HAa CHHUIKE€HHE TOKCHUYHOCTH ABWraTeJed H
HX BJHSHHE Ha TOIVIHBHYI0 3KOHOMHUYHOCTB aBromobuas [216].
B MupoBO#l npaxTuxke HauGoJee pacmpoCcTPaHEeHQ HCHOJNB30BAaHHE
HeHTPAaJu3aTOPOB, YCTAHABJAHBAEMBIX B BBINYCKHOH CHCTEME JBHra-
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Tabauna 6.1, 3PPerTHBHOCTE MEPONPHATHH NO CHAKEHHIO TOKCHYHOCTH
ABHraTejed U WX BJAHHHHE HA TONJIHBHYI0 3KOHOMHYHOCTD

Yposenn BLiGpocos, %

Yaensunifl
acxoa Ton-
MeponpusaTus co (CH{ NO, p nasa, B
Hexoansit ypoBeHb — 100 100 100 100

6eHINHOBLI JBHraTelb

Koncrpyxrusnbie usmenenun Qeuearess u pexmumos e2o pabors

Odpurateab ¢ TypBoHan- — 89—90 86—93 95—102  86—92
AYBOM W MeHBIUHM OOBe-

MOM HHAKHGPOB

OTKIOUeHHe YacTH  0H- 75—80 55—70 105—115 75—80
JAHHAPOB Ha pexuMax ma-

JdbiX H CPeJHHX Harpy3ok

Paccnoenne sapsaga B Ka- 8—156 50 95 80—95
Mepe CropaHus GeHIHHO-

BOCO JBHrateas (pacyer)

®opxaMepHHI] JIBHCaTelb 10—15 50—70 85 85—95
Ilpumenenue rnosolx 8udos ronaus u GobasoK

HMcnoap3oBakne HedTHHO- 25—30 70 70—80* —

rQ ¥ TUPHPOIHOTO T[a3oB

lHenmons3oBanke GeH3HHO- — 80—90 65—70 103—105***

MeTaHOAbHOH CMecH (Ho
15% CH,0H)

Nofianka BOOpPOA3Z K Ho 10 50 —_ 25-—3@***
6eH3uHY n  ofeaHeHHe

CMECH

Hcnonb3oBanne  gu3eln- Ao 10 30 45—60** 65—80

HQra TolljanBa

* ITo HeXOTODRIM NAHHLIM, yBenHuenHe bBrGpocos NO, no cpasHenHw ¢ GeH3HHOM COCTAD-

aret or 20 no 50% (cm. TaGxa. 6.3).
** Ilo npuBeneunbiM BHINE OUERKAM, YBelHyedue BRIGDOCOB 110 cpapHenHio ¢ GeHIUHOBBIM
osHraTteneM no 1,5—2,0 pas.
** DIKOHOMHA N0 Gepsuny — 14%.

Teqs, 4yTo nosponsier Ha 85Y% cuusurh BuGpocw CO, Ha 70% He-
CropeBLIHX YraeBoaopoAoB  Ha 20% — oxkcugoB azora. Oanaxo
KaTaJUTHUYECCKHE HERTPANM3IATOPH AOPOTrH, TAK KAK B HHX HCNOJb-
3yIOTCSl NMATHHA, NaNdajdi, a KaTaJu3aToPbl, NPHMEHseMble Aaf
peakuun BoccTaHosaenusi NO, cogepxat poau#t v pyrenHud. Ilpu-
ME@HEHHE IJIATHHH /5 H3TOTOBJECHHS KaTaJNH3aTOPOB HelTpagau3a-
nun  orpaboraBmux raszoB asrtoMobuaeir s ClIIA  coerasaser
40 t/ron, wnu 40% norpebaeHus 57T0r0 Meranaa B KAHHTAAHCTH-
yeckuX cTpauax [215]. HeobxonuMo TakXKe yuuTHIBATh, 4TO TpH
KaTaJHTHUECKOH HEHTPAJH3alHH oTpalboTaBLIWX ra3oB pPacxon Tol-
JuBa yBeJHuuBaercs na 3—5%, a caM Meros NPHMEHUM HA HEITH-
NUpoBaHHLIX GeHauHax. TeM He MeHee 110 WUMEIOIHMCH QIeHKaM B
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Ta6auna 6.2, JuHaMuka HOpPM Ho TOKCHYHOCTH asromoGHied 8 CHIA
u 3anaanoit Espone (r/km npobera)

Haggnag 70-x ronos Hauyano 80-x ropos
KoMnoHeHT
CIlIA E2K OOl* CIIA E3K OOH
[CH] 2,6—1,9 : 6—10 0,26 3,0—6,0
CO 21,2—17,5 78—38 4,40—2,10 30,0—25,0
NO, 1,9 He 1,25—1,60 2,2—1,
HODMHDYETCA

* Epponeiickan skoHaMnueckan xomuccus OQH,

HACTOsAIIee BPEMS B MHpE €XerofHO HedTpa/nH3aTOpaMH OcCHama-
ercd 10 10 MAH. aBTOMOGHMEH.

I dHEKTUBIILI cHCcTEMBl HEHTpPAIH3aI[HH, 0GE3IBPEIKHBAIOIIHE Of-
HOBPEMEHHO TpH ToKcuuHnix KoMnoneuta — CO, [CH] m NO..
TpexkoMnoHeHNTHAasA cucTeMa HeHTpasu3allud N03BOJSET BHIIOJHHUTD
HODMEI HO TOKCHUHOCTH aBroMobuaei, npunsttile B8 CCCP u crpa-
Hax EBponH, ¢ GONBIIAM 3aMacoM, YIOBJAETBOPSIET H OUellb XKeCTKHM
HopMmaM CHLIA (Tabn. 6.2).

Ananua asromobunsHoro napka CCCP no cTpykrtype H HaaHa-
YeHHI0 NOKa3aJ, 4r0 HauboJsee PalMOHANLHOE HCHOJNBE3OBAHHE CHC-
TeMEBI HEHTPANU3ALHH OTPabOTABIIHX ra30B GeN3HHOBBEIX IBHraTe-
Neit Ha ropoackux amtobycax JIuA3-677 u JIA3-695, rpy3oBuX
ABTOMOGUAAX, OCYIIECTBJASIOIHAX BHYTPHIOPOACKHE HEPERO3KH,
JEIKOBBIX aBTOMOOGHJAX — TakcH cemeHcrBa A3 H MapUIPYTHHX
MHKpoaBToOycaX — TakcH PA® [216]. 3TH aBTOMOGHIH OTAMYAIOT-
Cs HaNlpS:KEHHBIM DPEXHUMOM 3KCIVIYaTalHH, H Ha HX JOJI0 NPHXO-
AUTCA HauboJbillee KONHYECTBO BHIOPOCOB BPEANLIX BEIIECTB B BO3-
AYWHBIH 6acCeH KPYIHEIX ropoaos. IT0 NOATBEPIKAALTCA AAHHHIMU
pacnpeneneHnss BHIGPOCOB BPEAHBIX BEILECTB B ropoaax ¢ pasHon
YHCJAEHHOCTBIO N0 rpynnaM astomobunei [217] (%):

> 250 rtrIC. 500 THEC. — >1 MAH. yen.
yeJ. 1 Max. yer,

Fpy3osmie ¢ GCH3HHOBLIMH ABH- 60,2 60,6 60,8
raTedsiMH

I'pysonrie fH3enbHbIE 15,2 12,0 10,4
ABtofych ¢ GeH3HHOBLIMH [(BH- 15,1 13,7 13,1
rarefsiMH

ABTO6 VOB RH3EIBHBIE 0,6 2,6 3,6
Tocynapcrsenntie JerkoBuwe as- 3,0 5,0 6,7
ToMobHau

JIerkoBoie aBTOMOGHIH HMHAHBH- 5,9 5,6 5,4

AyaJbHOIQ NOJb30OBAHHA

Cucremy HedTpanu3alMH OTpaGOTABIUMX I'a30B C KaTaduTuye-
CKHMH HeHTpaauadatopamu H-13 MoKHO Hemoan3oBaTh Ha aBTOMO-
Ounsx tana TA3-24, BA3, YA3, PA®, «<MockBHuY» H JAPYIHX C
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noanoft Maccoit no 3,5 1. Helirpanusartopwt THoa H-13 ¢ rpanynu-
POBAHHHM TNaJJaJHEBEM KaTaJH3aTOPOM 06eCneunBaioT 3 dexTus-
HOCTH OYHCTKH N0 OKCHAY yraepoga u yraesopopomam 85 u 70%
cootsercTBenHo. [IpuMeHeHHe aByx HefiTpanusatopos H-13 u npyx
3KEKTOPOB HO3BOJISIET HCNONBIORATE 3ITY CHCTEMY Ha DA3JHYHBIX
mopudpukauusax apramobuaeft 3WJL ¢ 30 dexTHBIOCTEIO  OUHCTKH
orpaboraswkx razos 60—70% [216]. Ha amro6ycax JIuA3-677 ¢
GEH3HHOBBIMH JIBHIaTe sIMH, KOTophie BMectre ¢ anTob6ycamu JIA3-
695H npeo6nagaroT B HacTOsAILeE BPEMS B rOPOACKOM aBTO6YCHOM
napke, NpHMeHA0T HefiTpanularop H-32 ¢ nannaguesuiM xaranu-
saropoM HITTAK-0,5. Kak nokazana npaktHka, 3aMEHATb KaTaJjH-
3atop Heo6xoaumo uyeped 60—70 Twic. KM npobera, T. € IpHMepHO
pa3 B roay. IlpuMeHeHHe CHCTCM HeHTDANH3AlMH NDHMEPHO Ha
10—15% yBennunsaeT CTOMMOCTb aBTOMOGH/IA, NPH 3TOM NpHBE-
JEHHBEIE 3aTpaTbl HaA 4BTOMOOHAL B roj ¢oCTanndaioT OPHENTHPOBOY-
o =~ 130 py6. ana FA3-24 u PA® u =390 py6. — ana aBrobyca
JIuA3-677. B nepecueTe Ha OUHCTKY OTpaboTaBIIHX rai3oB, obpa-
JVIOINUXCA HpH CKMraHuu 1 © OCH3MHA, NMPUBEJIEHHBIE 3aTpPaThl HA
HeltTpanusauuwo cocrasnstior 15—18 py6.

C yxecroueHneM TpPe6OBaHMH K YPOBHIO TOKCHUHOCTH aBTOMO-
Ounell 3aTpaTH pe3K0 YBEJHUYHBAKOTCA H B AanbHeHllleM MOTYT BOW-
TH 8 NMPOTHBOpPEYHE ¢ 3KOHOMHYECKOH 1Len€co0Bpa3HOCTLIO 3KCIya-
tauuu asTomobuns. Hanpumep, no nanneM E3K OOH, sarparw
Ha aHTHTOKCHYHBIE MEPONPHSTHS B 32BHCHMOCTH OT YPOBHS Tpe6o-
BaHHH K TOKCHYHOCTH aBTOMOOW/eH (COLepKAHHIO TOKCHYHBIX Be-
1ecTs, I/KM) cocrasasior [216]:

co f[CH] NQ, 3arparn, Aoad/aB-
TOMOGHAL
13—28 2,1-3,3 1,2—1,7 69—260
12—26 1,7—2,7 1,2—1,7 111—558
10—22 1,4—2,2 [,2—1,3 180—1286

PaccMOTpUM, KakKoe BAUSHHE MOXET OKasaTh NpHMEHeHHe alb-
TEPHATHBHLIX TOMJHB Ha COAEPHKAHHE TOKCHUHBIX KOMIOOHEHTOR B
oTpafoTaBIUHX razax aBToMoOuast. LIpH HCHOMBE30BAHHMH CHHTETHYE-
CKHX XHIKHX NDOLYKTOB H3 yris, CA4HIEB H NPHPOAHHX GHTYMOB
(IpH COOTBETCTBHH HMX MNOKasaTeNeH KauecTBa MOKA3aTeNsIM Kaue-
CTBa He(PTENPOAYKTOB) COAEPNKAHHE BPEAHHIX BemecT® B orpado-
TaBWHX ra3ax asHratenss O6yger Ha YpoBHe HedTSHBHIX aHaJ0rQB
[13]. 2xonoruyeckue nocnexcTBUS HDHMEHEHHS TONJHB, Kak Ipa-
BHJI0, OlleHHBAOTCA N0 yaeabHuM BeIGpocaM CO, [CH] u NO..
OnHako aag 6oaee oOBEKTHBHOHN OUEHKH 3THX TOIJHB HeoOXOIHMO
NPHHHMAThL BO BHUMAHHE BCE HCTOUHHKH 3aTPA3HEHHS OKPYiKawouel
cpenbl, yTO B Psile CAYYAEB MOXKET H3MEHWThb KapTHHy. Hampumep,
NPH HCHOJb30BAHHH CNHPTOBHIX TOMJHB HAPSAAY CO CHHXKECHHEM BH-
6pocos CO u NO, ormeyaercs MOBHILIEHHHH BHIOGPOC ajabAerHaoB
H YrJeBoa0poaoB. B cpeaneM BHODOCH albierujpor npH padore Ha
cnHpraX B 2—4 pa3a BHIUe, yeM npH pabore aABuratens na GeH3u-
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TaGauua 6.3. ¥Yaeiabhble BHGPOcH OKCHAOB yriepoga w a3ota npu pabore
2BTOMOOMAeH Ha Pa3AWyHBIX TOMJAHBAX

VaenpHble BeIGpochl, 1f(T+Km)

Tonaiso co ‘ NO, co NO,
3UJ1-130 TA3-24CII

Bensuun A-76 16,2 1,5 35,1 4.1
Meranon 11,5 3,7 13,3 9,0
BeH3yHO-METaHOMbHAR 9,5 3,0 10,3 9.0
cMech BM-15
S1anox 6,7 2,4 13,1 4,7
l'azoxon (90% GeH3Hua 9.6 3,3 11,7 9.8
u 10% »3tauona)
CxuxeHHHA nponad-Hy- 4,9 2,0 10,6 4,8
TaH
Cxatuii NpHpORMHA ras 5,4 2,2 11,8 5,0
CKHXeHHBIH HPHPOLHBIA
ras 5,1 - 2,1 1,8 2,0

He, a BHIOpoCH mapoB cmecH GeHawna ¢ 109% sTaHosa yBeaHuuBa-
o1es Ha 5% npu xBuxkenud aBtroMobuns u Ha 42—48% npu ero
3anpaBKe TONJHBOM.

[Ipn pabore aBTOMOOHIA Ha aJbTEPHATHBHOM TOIJHBE C pas-
JIMYHBIM 3HEProcoAepXKaHUEM H3MEHSIOTCS €r0 TeXHHKO-3KCnayara-
HHOHHBIE noKaszaTend. OLEHHThb IKOJIOTHYECKY IO 3¢ exkTUBHOCTD
. TOIJIEBA MOXXHO Ha OCHOBE NPHBEIeHHs BCefl raMMbl NOTEHUHABHO
~BpeIHbIX BHIGPOCOB K eIHHHUIE TpaHCcHOpTHOM pa6oTtel. B HHMHATe
p\aspaﬁoTaHa crnenHaJbHAs METOAMKAa MaulHHHOrQ MOAeJHPOBAHHA
Ba)XKHEALIHX KPATEpHEB 3M(EKTHBHOCTH aBTOMOBHALHOTO TPaHCIOp-
Ta NpH- ACHOTb30BAHHH aJbTEDPHATHBHBIX TOITHB, KOTOpas HO3BO-
JISIeT B COTIOCTABHMBIX YCJOBHAX OLEHHTL COJEPIKAHHE TOKCHYHBIX
KOMIIOHEHTOB B 0TPaBOTaBIIKX ra3ax Aas J060H cxeMH aJjbTepHa-
THBHOTO LHKJIA 3HepronoTpefienus®.

B tabn. 6.3 npencraBieHH pacCCYHTaHHble MO YKa3aHHOHR MeTO-
nuke ypeasHbie BeIOpocel CO u NO, aa8 aByx Mopenel aBTOMOGH-
neit, nepeobopynoBaHubIX 1,5 pabotel HA pa3NHYHHX ToNAHRaX. Kak
BHIHO H3 TabJamuBl, Bce BHAH aJbT€DHATHBHBHIX TOIJHB XapakKTepH-
3YIOTCA CYNMECTBEHHEIM CHHXK€HHeM Bu6pocoB CO mo cpaBHEHMIO
¢ 6eH3HHOM, Ho HabawpaeTcd yBeJHUY€HHE yaAeabHLIX BLIOPOCOB
OKCHIOB a30Ta.

Has 6onee monHoft omeHKkH 3D exTHBHOCTH HPHMEHEHHS aJhb-
TEPHATUBHBLIX TOIJHB Ha TpaHcnopre Ha puc. 6.1 MpHBeIeHH CyM-
MapHBIi K. 1. . UHKJa IHEPTONQTPEGJeHHST TOIVIHB W KOMILJIEKCHBIN
NOKasaTe/lb TOKCHUHOCTH OTPA60TaBIIMX Ta30B KOHBEPTHPOBAHHAEIX
aBroMobunefl no Bosee WHPOKOMY KPYyry HCCAEnYEMHX ajbTepHa-

* PazpaB0oTka MOJean H pacueTH No Heli BumodHeHm E. E. ApceHoBHM 1non
pykosopcteoM @, B. Cwmans.

246



Puc. 6.1. Ilokazatenn 5hQeKTHBHOCTH 5, ——
OpHMEHeHHS aJbTepHaTHBHWX  MOTOD- ] ]
HBIX TOTJIHB IO SHEPTETHYECKOMY K- 1L 1. p,o] S
Ns H KOMMNJEKCHOMY [M0OK&a3aTed TOK- i
CHUHOCTH OTpaBoraBwyx razoB RCO:

I — nedranoit Gensun A-76; // — Genann npa- § (71-
MOro CHHTC3a H3 UpHpOmHOro rasa; Jfif-— _
GensHHE APAMOro CHHTesa H3 yras; [V — Gen-
3un «Mobil» H3 npnpoasoro rzaa; V — Gen- . _J |
3HR <Mobil» H3 yras; V/ -- cHHTeTHUeCKH# 0,06 L]
6eH3HH H3 yras;, V/f— GeR3HH MeTaHOALHE L
BM-5; VIIf — Gensun MeTaHOALHEI BM-13;
IX — Genann ¢ go0Basroit 8% TBM2:; X — gps4l |
MeTanOoR H3 HpHponsoro rasa; X/ — NéeTaHO.rl 4 F—
H3 yras; X!/ — cxkHmerRHbIA nponan-0yTano- E
Bm‘iy raz; X[i{— cxkaTuifi npl;poxmbzﬁ ras; e 1| B gy 2 SIS IS 5 E E =l E E
X/ V — cxHKECHRBIT puponneii ra3; XV - Hy g B ITT O -
KHOIKHH 3aekTponHauwii; XVi— H, sackTpe-
Muzneit B raapane Mgh, o5 XVIi—H,; us

Yraw B WHakom wBane; XVIIf—H, w3 yran 20
B cocTaBe rHupuaa Mgll) g,

401
TuBHbIX TONAMB. CaMHii BBICO- -
Kult X I 1. v ledTaHOoro Geusu- gpf- —
Ha H ero CMece COo CIHPTaMH H
TperT-6yTHIAMETHAOBHIM au- gl N
pPoM, a TAKXKE Y ra3osnlx TOII-
JHB, CAMBIH HH3KHH — y BOJO- 00l
poauislx TONAHB. BMecTe ¢ TéM —
nocaegnyHe XapakTepH3yITCS B
JIYYIIHMH HUOKH33TE.HHMH o RCO’ r(r-ke1)
2KOJAOT'HYECKOH JHULTOTE.

YuuTeiBas CJQKHOCTH HCIONB30BAHHS BOAOpOAa B UYHCTOM BHE,
B HMHcTHTyTe mpobaem MamuHocrpoeHna AH YCCP  npoeneHw
MCCJEN0BAHHA 1O €ro NPHMEHEHHIO B BHJAe A06aBKH kX OEH3uHY
[215] ua cepuiinom aBroMoGuae [A3-24 («Boara»). U3 6axa, 3a-
MOJHEHHOI'0 KeNe30THTAaNOBLIM THAPHAOM, BOAOPOA A06aBAAACA K
6enauny. McnniTaus noxasanu, ytro 10%-1 no6aska Boaopona nos-
BOJISIET CHH3UTL pacxos Gensuna Ha H50% (unun ma 23% cymmapHuii
pacxoj aHepruu 3a cuer 60/ee BRICOKOH TENAOTH CrOPaHHS BOJOPO-
Aa}, yMeHbuinTh Boifpocel CO B 4 pasa, yrieBoJOPOAOB — NPHMEPHO
Ha 209% u oxkcupoB aszora — noutH B 6 pa3. IlpoBeneHn Takxke
pacueTHO-3KCIIepHMeHTaJblble HCC/AeJ0BARHS N0 n00aBKe BOAOpOAA
K TOIJIHBY, HCHOJNL3VEMOMY B ras3oTypOWHHOM jBUrATENEe MAapKH
AH-9. Oxazanock, yro po6aska 3—5Y% Bomopoga K PEaKTHBHOMY
TonAuBY cHuxaeT aMuccHio CO B 3—7 pasa u 6GeHs(a)mupeHa —
B 3—6 pas, Npu 3TOM pacxol TONIMBa cHHXKaercsd Ha 15—20%.

ITo pesyspTaraM HCOBITAHUH, TpOBENEHHEIX B MUUYHTAHCKOM YHH-
Bepcutere (CIIIA), okasanock, uro no6aBka 3,5% Bomgoposa ¥ au-
3€IbHOMY TONJIMBY NO3BOJHJAA CHH3WTL BBIODOCHI CaXKM [H3€JEM Ha
40% npu 100%-it narpysxe ero momuoctH, a npu 80%-# marpyake

E{ nciﬁaBKe 5% Bojgopona BHIGPOCH CaXKH YMEHBIIHJAMCL Ha 62%
215]. ’
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Takum o06pa3oM, KOHUEHTPALUHS TOKCHUHHX BellecTB B OTpabo-
TaBIIHX razaxX ABHraTe/ieil BHYTPCHHEIO CrOPaHHf MOXeT MEHATbCSH
B LWIHPOKHX npenendax. Hapsaay ¢ TakuMH GaxkTOpaMyu, Kak BHJI TOX-
JUBa, TeXHHUECKOe COCTOSIHHE aBTOMOOHJS, MeTeopOJIQrHYEeCKHe
YCJIOBHS, BHGPOC BPeIHEIX BEIIECTB 3aBHCHT M OT PeXXHMa paGoTwl
nBHratejsi. B cBfI3H ¢ 3THM HeoOXQIHMO OLEHHTL TOKCHYHOCTD
KaXJ0T0 H3 OTACNbHRX KOMIIOHEHTOB, KOI'Ja BCE BHIOpPOCH NpHBE-
JAeHH K OJHOMY KOMIIOHEHTY, NPHHUMaeMoMY 3a 3TajoH. Kak mpa-
BHJIO, B KAaYeCTBE TAKOIQ 3TAJIOHHOrO KOMIIOHEHTa TIPHHHMAaeETCH
okcHa yraepoaa. Ina nambosee THNHYHHX OTpaboTaBIIMX TrasoB
ARTOMOOHJILHHX JIBUTaTeJeH HHXK€ NPHBEAEHH NPeaedbHO JAONYCTH-
MLI€ KQHUEHTPAllHH KOMIIOHEHTOB M OTHOCHTEJbHAS 3HAYHMOCTH R;
(ornomenue [TAK oxcuna yraepona k [1IK komnonenra) [216]:

co [ CH] NOg Caia Bena()nepeH
LK, mr/m® 30 1,5 0,04 0,05 1076
- -—'"”"ng& 1.0 2,0 75,0 60,0 3- 108

B coorBeTcTBHH ¢ pekoMeHpauHsMH [184], 3HayeHus OTHOCH-
TeAbHOH arpecCHBHOCTH (TOKCHYHOCTH) OTAEAbHHX KOMIIQHEHTOB,
NPHCYINHUX BhIGpocaM jBHratenefl BHYTPEHHEIO CrOpaHHs, COCTaB-
AfT (T Y. T.):

CcO {CH] NO, S0, Cama CoenHHEHRA
CBHHIA
1,0 1,26—3, 16 41,1 16,5 200—300 22400

[lo ykaszanHofi MeTOLHKe, 3KOHOMHYCCKAS OLleHKa yiuepGa, mpH-
YHHAEMOro TQIOBHMH BHOpOcaMH 3arps3lieHHi B aTMOc(epHBIH
Bo3ayx (¥, py6/roa), ans BCAKOro HCTOUHHKA ONpeaensieTcs TO
popmyae:

Y=xyafM, (6.1)
rae Y — KOHCTaHTa, paBnas 2,4 pyG/y. T, ¢-— nokaszaTenr OTHOCHTE bHOH omac-
HOCTH 3arpu3HeHHR arMoCdephoro Bo3ayxa (o=4 AAA TEpPHTOPHH MPOMBIUUJACH-
HbIX V3/I0B M OpegnpuaATH H 0=8 MM UeHTpasJbHOH uacTH rOpoACB C Hacene-
HHeM CBhilte 300 ThIC. yen.)}; f-— MOKa3aTeNb, YUHTHIBAWLIHA XapakTep pacceH-
BRAHMA NpHMeCH B aTMoCdepe, NPHHHMAaeMHA B pacuerax pasHmM |; M — npuse-
JIeHHa® Macca rojoBoro BHGpoca BpeIHHX BEmeCTB, 3aBHCAIAA OT IOKa3aTens
OTHOCHTEJbLHON arpecCHBHOCTH (TOKCHUHOCTH), Y. T/T.

B cBoiw oyepeab, M BHuHcafneTca mo Qopmyae:

n
M= 3 Am; (6.2)
i=1
rie A-— nokasaTenb OTHOCHTENBHOH arpeCCHBHOCTH NpHMeCH {, y. T/T, M — Mac-
ca rofoBoro BHGpoca mpumecs { B aTMocdepy, T/rop; n— ofmee YHCIO TpHME-
cell, BUOpacLIBaeMEIX HCTOMHHKOM B aTMocdepy.

[Tonpsysick 3THMH GOpMyJNaMH H 3HAUCHHAMU OTHOCHTEJbLHOM
ArPECCHBHQCTH NpPHMeceH, PEKOMEHAYyeMbIMH YKa3aHHOH BHIUE Me-
TOAHKOH, MQXXHO BBIYHCJIHTL NPHBEAEHHYIO Maccy BpeAHHIX BHOpO-
COB H pasMep 3KOAOTHYeckoro ywepba mpH ynorpebieHHH HedTs-
HHX H aJbTePHATHBHHIX TONJIHB B pacueTe Ha | T Tonausa, Ha OAHH
aBTOMOOH.L B rog M Ha 1 kM npofera. Pacuern, npuBeaeHHuIEe
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Tab6anua 6.4. Macca BpeaHHX BeINeCTB B orpaloTapmmx ra3ax Ha 1 t
pacxola TONTHBA H SKOHOMHYECKHA yuepG OT ero HCnoinb3oBaHHA

CxaTblii MpHpOIAMIE raa
NpH HCNOAL3OBAHHH

JH3enpHO®
MoxasaTend BeH3HR TONAHBO
B KapGiopa- no rasciH-
TOPHOM ABH- 3eNBHOMY
TaTene UHKAY

Macca epedusix sewecrs 8 orpaboTasiiux 2a3ax

CO, 1 0,270 0,035 0,110 0,005
[CH], T 0,034 0,011 0.015 0,014
NO,, T 0,028 0,051 0,031 0,035
SO, T 0,010 0,045 Cneait 0,009
Caxa, Kr/r 0,800 5,000 Caennl 1,000
CoeanHenys cBHHILE, KO/T 0,330 — — —_—
Htoro B HaTypaJbHOM 0,343 0,147 0,156 0,154

BBIDAXEHHH, T
IMpuBeneHHne  BHIOPOCH,
v. 7./t (no dopmysae 6.2):

no cymMe Bcex Tok- 9, 10(1,70%) 3,88 1,41 1,91
CHYHBIX KOMIOHEHTOB ,

no HOPMHPYEMBIM 1,49 2,15 1,41 1,56
sa6pocam (CO--

+CH--NO)

xonomuneckult yujepb na 1 v Tonausa (no gopmyne 6.1)**

[Ipu Hcnoapzomanny 3stH- 87,4/174.7 — - —
JUPOBaHHOrO BeH3HHA,

py&/r

[To cymwe  Tokchummx 16,3/32,6%*** 37,2/74,4 13,5/27,0 18,3/36.,6
KOMTIOHEHTOB, py6/T

[lo HopmHpyemuM BmGpo- 14,3/28,6 20,6/41,2  13,5/27,0  15,0/30,0
caMm (CO+4+CH-+NO,),

py6/t

* [IpM HCPOJNL3OBaHMM 3ITHAHpPOBaHHOTO GenswHa — 9,10, wesrtuaMpopaHuoro — 1,70 y. 1/T.
** B guCIHTeNe — 3KOHOMHMUYSCKHN yHlep6 AAA TePpPHTOPHH NODOMBNIJEHHBIX OpennpuHATHA
H NpOMBIIJeHHBIX Y3708 (0=4), B 3HamMeHaTelNe — nJid LEHTPAMbLHON wacCTH TOpOAOB C Hace-
JeuHeM cBhime 300 Tric. wen. (o=8).
*++ JIpH HCOOML3OBAMEH HeaTHIMPOBAHHOrO GeHaHHAa.

HHXK €, HOCST OPHEHTHPOBOUHHIH XapakTep H3-3a HEeMQJHOTH HCXO[-
HOii HHQOpPMAUHHU, TEM HE MEHee OHH INO3BOJAKT CYAHTH 00 OTHO-
CHTEJBHON 3KOJIOrHYecKol 3QQeKTHBHOCTH NPHMeHEHUS Pa3TUHBIX
BH/J OB TOIIJIUB,

Macca BpefHHX BeleCTB Ha ! T TONJAHB PpasHOro BHAA H 3SKOHOMHUECKHH
yinep8 0T ¥X HCIOJAb30BAHHA npHuBege¢HH B Taba. 6.4 no gannnM [218] » amTto-
pos. HanfoabuwiHe npuwegeHHHEe BHOpocH (B Y.T./T) H pasmep 3KOHOMHYECKOrO
yiepba OTMeuaeTcss MpM HCIOJb3OBAHHH STHAHPOBaHHoro 6GeHsHHa. [lo cymume
MpUBe IeHHHX BHIOpOCOB OH Gosee ueM B 2,3 pa3a NPeBOCXOAHT AH3CIbHOE TOMJIH-
BOo # mouTH B 6,5 paz cKaTHH NMPHPOLHWHA ra3. DTHAOBAA KHAKOCTb H Ccojepixa-
IUKACA B He#l CBHHEW HBJANMIOTCH HaWbojsee TOKCHUHHIMH KOMIOHEHTAMH aBTOMO-
6unbHore GeH3WHa. [lpHMeHeH#e HeSTHAHPOBaHHOro OeH3HHA NO CyMMe MDHBeNeH-
HEIX TOKCHYHBIX BHIGPOCOB, @ TAKXKe 3KOMOTHUECKOMY yepfy OGosee yeM B JABa
pasa sd@dekTHBHee [H3ENBHOTO TOMMIMBEA H TMOYTH COOTBETCTBYET Tra30BoMy
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TONJIHBY, rfie HaGawofaeTcs NOBHIUIEHHKA BHOpPOC OKCHAOB aszora. B cBow oye-
pelb, TPH HCINOAb30OBAHHH CXKATOr0 NPHPOAHOIO ra3a B razofH3e]bHOM LHKJE
MOYTH B ABA pa3a CHHXKAWOTCA NpHBeJeHHHe BHOpPOCH Mo ‘CyMMe BCeX TOKCHY-
HHX KOMIIOHEHTOB M 5KOJOrHueckU# ymepd N0 cpaBHeHHIO ¢ [H3EIbHHIM TOMJIH-
BOM. B pacuerax no ra3opm3enbHOMY IHKAY MPHHATO, YTO COOTHOLIEHHMe pacxoaa
rasa ¥ JH3eJbHOIC TONJHBA cocTaBaseT 80 H 20% cooTBercTBeHHO.

Ecan roBOpHTB O NEpcNeKTHBAX CHHMEHHH TOKCHYHOCTH aBToMOOHJe!H, TO
NepBoOUYepe/AHHM MEPONPHATHEM, JAOIIHM MaKcHMaJbHh addexkr u Tpebyio-
IMHM MHHMMAaJbHEIX 3aTPAaT, HOJKEH CTATh OTKa3 OT NPOH3BOACTBA 3THJAHPOBAH-
HHX OeH3MHOB CO CBHHIOBHIMH aHTHAeToHaTopaMmH. IIpOH3BOACTBO HE3ITHIHPO-
BaHHBIX OeH3HHOB NOTPebyeT MOMOJHUTEABHHX MOLUHOCTeA MO KaTaJHTHUECKOMY
pH(popMHHTY C TOBHILIeHHEeM XKeCTKOCTH MMPolecca, & TaK¥ke No NPOH3BOJACTBY BHCO-
KQOKTaHOBHIX KOMIOHEHTOB aJKHAHDOBAHHEM, H3OMeDH3aLHeH, NONYYEHHIO TperT-
GyraamerdaoBoro adupa u Ap. OpHeHTHPOBOUHO AONOJHHTENbHBIE TpPHBeNeHHHe
3aTpatel Ha ! T 6eH3uMHa BO3pacTyT B ATOM cayuyae ®Ha 15—20 py6., oaRako
SKOHOMHYECKHH yitep6 mpu sTOM CHH3MTCA co 174,7 jo 32,6 py6/T mpH HCmo.Jb-
30BAaHHH €ro B TOPOAAaX ¢ HaceneHMeM cBHule 300 TtHc. yenoBexk H ¢ 87,4 1o
16,3 py6/T NpPH HCNOJAb3OBAHHH B 30He MPOMBIIJCHHHIX Y3708 H [PeANPHATHE.
IMpegoTBpameHREA 3KOMOrHYIecKHH Yymepb Mo sKoHOMHYecKoH 3(QeKTHBHOCTH
B JaHHOM cayyae B 4—7 pa3 mnepekphBaeT 3aTpaThl Ha OpPraHU3anyi IPOH3-
BOJACTBA HeITHIHPOBAHHHX GEH3HHOR,

B ropoaax ¢ HacemenneM cBbiure 300 THC. XHTeledl cTaHoBHTCH 3(¢eKTHR-
HHIM NpHMeHeHHe CXKATOro npHpoAHoro rasa, M xora, kak oTmewanocs B raase d,
NpHBEIeHHHE 3aTpaTH Ha NpHMeHeHHe CiKAaToro rasa Ha astoMobuaax 3HJI
H A3 no cpaBHenwio ¢ GeHsuHOM Goabiue Ha 95—125 py6/T B pacuere wa 1 T
3aMeniaeMoro OGeH3HHA, 3KOHOMHYECKHH Yiep0d OT TOKCHUYHHX BHOPOCOB MeHblle
Ha 148 py6/r (cm. Tabn. 6.4).

[To cpaBHEHHI0 C He3THAMPOBAHHKM OGEH3HHOM MCNOJb30RAHHE CHATONQ rasa
He JaeT 3aMETHHX NPeHMYHIECTB, TAK KAK CHHXKeHHe SKOJOrHYeckoro ymep6a
cocrasaner 3—6 py6/T saMemmaemoro OeH3MHA NpPH TAKHX Ke HNOTOJHHTEJBHEIX
3aTparax Ha samemeHHe (95—125 py6/r). Ecau HCXOMMTb TOJBKO H3 KPHTe-
pHS 3KO0J0THYecKOH 3(¢dexTHBHOCTH, CGoJee NMPeANOUTHTENBHOH ABJACTCH KATAJH-
THYCCKAR HefiTpanuszanys oTpabGoraBuix rasoB. OHa NO3BOJSIET CHH3HTB CyMMap-
HHe HOpDMHpYeMble BLHIGpoch OeH3HMOBOro amToMobuaa ¢ 1,49 no 096 y. 71/t
H YMeHBIUHTbL 33 CYET STOr0 3SKOHOMHUeckKHH ymep6 Ha 6—12 py6/T mpu Aonoa-
HUTENBHEX 3aTpaTaXx Ha HeHTpaJH3amHi B pasMmepe 10 22 pyﬁﬁr, yTo B 4—D5 pas
JIeleBae M0 cpaBHEHHIO ¢ TepeBOJOM aBTOMOOMJ A Ha CXaTHI TPHPOAHBIH ras.

OcHOBHBIC NOKa3aTedd, XapaKrepusylowHe npober, roaoBoi
pacxoj TOHnJHBA, YACJAbHLIC BbiﬁpOCbI TOKCHUYHBLIX BeLIeCTB H 3KO-
HOMHUeCKuifl yiiep6 mpu HCHOJbL30BAHHH GEH3HHOBHIX (Kap6ioparap-

HBEIX) W AH3eJbHBIX asromobuieii cemefictea 3MJI naHwl HHXKe:

KapGopa- JHE3eabHbI
rOPHIAH*
I'py3onoabeMHOCTD, T 6,0 6,0
I'opgonoii npober, THC, KM H.6 H.6
lopopan OpOH3BOZHTEABHOCTb, THIC, T-KM 112,2 112,2
I'onoroli pacxoh TOMJIHBa, T 10,9 8.3
T'opopbie BHOPOCH TOKCHUHHX BelleCTs, T:
cO 2,940 0,291
[CH] 4,370 0,091
NO, 0,305 0,423
SO, G, 109 0,369
caxa 0,009 0,042
Ipupeserubie BHOPOCH MO CyMMe BCeX TOK-
CHYHHIX KOMTIOHEHTOB:
yca. T/KM 535 931
yea. T/roj 18,530 32,204
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IKOHOMHYECKHI ylulep6 OT BHOpoca BpelHHX 177,7/355,4 308,8/617,6
BelecTB Ha aBTOMOGHAbL B rof, pyo6.**

DKOJOrHueckas cocTapadmman ymepba ua 0,51/1,02 0,89/1,78
1 kM npobera, kon.**

* TIpH HCNONb3OBAHHH He3THNHpGBAaHHOTO GeHsHHA,

** B ypcaHTeNe — SKOHOMHYecKHA yuiepf ans TepPpHTOPHH NMPOMBIMINeHHBIX Y3/M0B H npel-
NpHATHY, B spaMepateNe — AAS LeHTpanbpol 4YacTH TOpONOB ¢ HacedeHHeM CBHINe 300 THC.
4esoBeK,

JluzenbHBIHl aBTOMOOUAL MO CyMMe NPUBEACHHHBIX 3aTpaT B pac-
yeTe Ha OJAMHAKOBHE mpoGer H paboOTy HAHOCHT 3KOJOTHYECKHH
yuep6 B 1,7 pas Goaplue, yeM GeH3HHOBHIH aBTOMOOHAL. ITHM
YTOUHAIOTCA pe3yJbTaThl pacueTa, npeacTaBJeHHbe B Taba. 6.4, no
KOTOPOMY HCIOJB30BAHHE | T AH3€JBHOTO TONNHBA HAHOCHT YiLeph
B 2,3 paza 6oabure ueM 1 T GeH3uHa. Ho Hapany ¢ yMeHbIIeHHEM
spi6pocos CO u {CH], uro sBasieTcs NOJNOXKUTEAbHHIM (HaKkTOPOM
IH3eNH3aIHH aBTOMOOHJIBHOTG TPAHCIOPTAa, HCHNOJAL30BAHHE JAH3eMb-
HBIX JABHratedeH BeJCT K YBEJHUYEHHIO BHIOPOCAa OKCHAOB a30Ta H
CAXKH.

CHHM3#Tb WX BHOPOCH MOXHO HPH  HCHOOJb30BAaHUU Ta30/H-
3eJbHOrQ Hnpolecca, INO3BOJASAKIIET0 YMEHBIIHTL BHIOPOCH OKcHAA
azoTa npuvepHo B8 -1,5 pasa W caxu —B b pa3z (cM. Taba. 6.4).
Bumecre ¢ TeM Heo6x0IHMO OocyullecTBJIeHHe paBor No HeHTpaJsiu3a-
LW OTpaboTaBIIHX Ta30B JH3ENbHBIX aBTOMOOHIEH M yJ1aBJIHBAHHIO
TBEPABIX YACTHI[ CAXKM.

Ilpu KOMIOJEKCHOM INOAX0Je K LIHPOKoMaciuTabHoOMY NPOH3BOI-
CTBY 4JbTEDHATHUBHBEIX TONJHB H IPEXKAE BCEro CHHTETHUECKHUX, IIO-
Jy4aeMBelX OpH nepepaboTke YIaf, CJIaHUEB H OGUTYMHHO3HBIX IIec-
KOB, HEOGXOAHMO OCTaHOBHTLCS HA CAEAVIOMHX OCHOBHHEIX dCHEKTaX.
OpFBHHSaILHH NpOH3BOACTEA aJbTEPHATHBHLIX TOIJIMB CBs3dna HE
TOJILKO € pPeIeHHeM CAO0XKHBIX T€XHHUECKHX 33144, HO H ¢ MHOrO-
obpasupiMH Npof6yeMaMH 3KOHOMHYECKOrQ, COUHAJbHOTQ H 3KOJ0-
THYECKOT0 XapakTepa. JKOHOMHUECKOH H 3KOJOTHYECKOH CTOpOHE
npobaeMbl yaeJleHO NOCTaTO4YHO BHHUMAaHHMA. CouHalbHBIE aCNeKTH
npo6JaeMbl — 3TO NPEXAE BCEro NPHBJACYECHHE NONOJNHHTENbHBIX TPY-
ILOBBIX PECYPCOB, uTO OOYCAOBAEHO CTPOHTENLCTEOM rOpHOA0GHBAIO-
WHX H nepepabarThiBAOIMHUX NPEAUPHATHH, Co3/aHHe HeobX0auMoi
HHPPACTPYKTYPhl HNPOMBIIJIEHHONO H COLHAJBHO-OBITOBOTO Xapak-
Tepa, BEIOOp MIOLLAJOK AJS CTPOHTENLCTBA NPEANPUATHH M Hace-
JICHHBIX NTYHKTOB ¢ Y4eTOM O6ecNedeHHd HOPMaJbHHIX YCJIOBHI NMpo-
JKMBaHUSI CTPOUTENEH H 3KCIJAYATAUHOHHHKOB IO 3KOJOTHYECKHM
¢axrtopam. CouuasjbHbie NpO6GJeMBl TECHO CMBIKAIOTCS € 3KOJOrH-
YECKMMHU — HOTpefyieHHe BOAH H ¢OPOC CTOUHHX BOJ, BHIGPOCH
NBIIH NMpH TOPHHIX paspaboTkax w nepepaborke chipbs. [lo mepe
KOHLEHTPAIHH MPOH3BOJACTBEHHBIX MOLIHOCTed MO Jo6biue W nepe-
paboTKe albTEPHATHBHBIX BHIOB CHIPhS OHU W3 PErHOHAJNBHLIX 3KO-
JOTHYECKHX OpO6JeM MOryT nepepactd B riaobalbHBIE COIHAJLHO-
3KOJIOTHYECKHE. HanpuMep, 3anpsI3HEHHE M MOBHIIEHAE TEMIEPATYPH
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OTKPHITHIX BOAQEMOB, B 4acCTHOCTH, peK, A0 YpOBHS, IpeICTaB-
JIAIOUIEr0 OMAaCHOCThL AJS XKHBYIUMX B HUX obGuTateneit; o6pa3oBa-
HHe IIJIOTHHIX ThijJieBHX O6JAaKOB, PAacHpOCTPaHSAIOINMXCH Ha JecsrT-
KH H COTHH KHJOMETpPOB OT HCTOYHHKOB BHIGpOCa; 3HAYHTeNbHEIE
HapylueHusd NpHPOJHOTrO AaHxpluadTa.

B cBf3H ¢ OTCyTCTBHEM peatblibIX HHXEHEpHHIX NpopaboOTOK IO
NpOH3BOJCTBY CHHTETHUECKHX TOIJIHB H3 YIS H psAjga npyrHX He-
TPAAHLMOHHBIX pECYPCOB OLEHHTH JAOCTATOYHO TOYHO RBJHSHHE
COIHANBbHO-3KOHOMHUYECKHX (PaKTOPOB HA TEXHOJOTHIO UX NPOH3BOJ-
CTBA H NpUMEHEHHA 3aTpyAHUTEJLHO. BMecTe ¢ TeM HMeEMOILHeCs
pa3po3HeHHbIE JaHHHIE NO3BOJSKT BHABHTH OOILMeE TeNAEHLHH, Xa-
paKTepH3yIOIIHe CPABHUTEJBHYIO 3KOHOMHYECKYI0O U  COIMAJbBHO-
9KOJMOTHYECKYI0 3()QEKTHBHOCTD MNMpPOHM3BOACTBA aJbTepHATHBHHIX
TOIIMB H3 pa3JIHUHHIX BHIOB ChIpbs. Tak, 10 MUHHMAJbHBIM OLEH-
KaM, KalHTadbHBIe BJOMKEHHS HA NONYYeHHE CHHTETHYeCKOH He(TH
H3 yras, CMaHLUEB u NpUPOAHHX OUTYMOB ¢ Mocaeayloliell ee Inepe-
pabOTKO# B MOTOpHBIE TOMMHBA B 3—4 pa3a NpeBHINAOT KaluTalb-
HHe BJIOXKEeHWS B IepepaloTKy OOGHuHOH HedTH. DTO BHI3LIBAET He-
06X0AHMOCTE TNpHBJAEUYEeHHUS JONOJHUTELHOM paboueil cHJBI, cO3xa-
HHS JOMOJMTHHTENBHBIX MOLIHOCTEH MO NMPOH3BOACTBY O6OpYnOBAHNHA
B SKBHBAJEHTHOM (MJH OJH3KOM) COOTHOIIEHHH K CTOHMOCTH CTDOH-
TeabcTBa. 1lo nauunM HMHeTuTyTa rasosoit Texnoaorun CHIA [13],
Nnpou3BoacTBO 125 MJIH. T B rOA CHHTETHUYECKHX TOIJIHB H3 YTIJ,
CJAHIEB H NPHPOAHBIX GHTYMOB moTpebyer cBhine 90 MJapa. A0a.
KallHTaJAbHHX BJOXKeHuil. [lasa obecneueHus 3TOH INpOrpaMMB IO-
Tpebosasiock OBl HCIONb30BAHHE CBHIIE 259% UMEKIOIHXCS MOILHO-
creft mpomuiinnennocty CIHIA mo mpouM3BOACTBY 1ACOCHO-KOMIIpec-
COPHOrO H MaccoTena000MeHHOro 060pyA0BaHHus, 4 TaKke CO3JaHHE
JBYX HOBBIX HHAYCTpHa/NIbHHIX II€HTPOB KaXKABH ¢ HaceJeHHEM IO
| MaH. YyesOBeK.

OgHHM H3 OCHOBHBIX (aKTOpPOB, CJepXHBAIOIIHMX BHEJApeHHe
NpOMBILLLIEHHO! TexHOJOrHH mepepaboTku caanlles B CIIA, zanacu
KOTOpHIX MHOTOKpPaTHO NPEBBIIAIOT 3amackl HeTH, SBAAIOTCS pac-
XOABI HAa OXpaHy OKpyxawule# cpennl. Hanprmep, pacxozr Ha 1no-
AydeHHe CJaHleBoft HegTn cocrasafioT 25—37 moan/M3, a ¢ yue-
TOM 3aTpar Ha OXpaHy OKpyXKawiuefi cpenbl OHH yBeJHYHBAIOTCS
jo 7594 ponn/m3, 1. €. B 3 pasa. 3TH cpeicTBa HCHOJIL3YIOTCS
Ha BOCCTAHOBJEHHE NPUPOAHOTO JaaHamadTa, 06e3BpeXXKHBAHUE OT-
XOJOB, IIJaMa H IMOHCKH MecTa OJs pa3MelleHHs oTpaboTaHHOrO
caauna [219].

Pacxon cBexedl BoAB Ha MOJydeHHE CHHTETHYECKHX KHAKHX
NPOAYKTOB H3 YIVIA pa3HBIMH NpOleccaMH cocrasasier oT 4 10
30 M3/T, a cuHTeTHuecKO# HedTH W3 crauues — 2,2 M3/T, 4TO B He-
CKOJIBKO pa3 BHIIe pacXojaa CBexKe# BOAH NpH NepepaboTke HedTH,
cocrasasiomero okosno 1 M3/t [220]. KoanuecTBo CTOUHHIX BOA HpH
nepepaboTke yras 6oJee UeM B aBa pa3a HPEBHINAET KOJHYECTBO
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CTOKOB, 06pasylomuxcs NMpH nepepaborke vegtn — 1,57 u 0,75 M3/
COOTBETCTB@HHO.

B cBfi3WM ¢ OTCyTCTBHeM AaHHBIX IO BeI6pocaM B aTMochepy
NpH mepepaloTKe aJbTEPHATHBHHIX BHIOB ChIPbS B MOTOpHHE TOI-
JuBa 06 H3MeHeHHHU KOJOTHYECKOH CHTYyalHH MOXKHO KOCBEHHO CY-
JUTb N0 BHOGpocaM BpeIHBIX BEILEeCTB MpH WX CKuraHuu (r/m3):

Yrong JKunxoe ned- ITpEponabIA
TAHOE TOI- ras
JAHBO
Caxa, Iblib 0,6—-3,0 0,07—0,35 0,07—0,0035
Juokenn cepul 1,07—7,7 0,7—4,0 Cuegm
OKcHAB a30Ta 0,25--2,2 0,2—1,1 0,8—1,7
()Kcnﬂ yraepoha 0,004 0,056 0,015
gmmapﬂme BHIGpOCH 100,0 60,0 20,0
(% x yrawo)

Ha ocHoBe W3/0XKEHHOTO BHILIE€ MOXHO CAeaaTb BHIBOJA, YTO
MpOM3BOJACTRBO aJMbTepHATHBHBIX TONJIHB H3 TBEPABIX BHIOB CHIpbS
CONpSIKEHO ¢ YBEJHUYEHHEeM KallHTaJ0- H MaTePHAJOEeMKOCTH, HpH-
BJEYEHHEM JONOJHUTENbHOH palboyedl CHJIL HPDH CTPOMTEJLCTBE H
IKCIVIYATAUHH NPEANPHATHH 1O NOJYUYEHHIO CHHTEeTHUECKHX XMAKHX
TonJuB. 1o NpubaukeHHoN OlleHKe 3TH NMOKa3aTeJdH BO3pacTalT Mo
CpaBHeHHIO ¢ HepepabGOTKOH TpajaHUMOHHOR HedTH B 3—4 paaa,
pacxoabl BOJAH YBEJHYHBAIOTCS MHHHMYyM B 2—4 pasa a BHIOpPOCH
B atMochepy — B 1,4—1,5 pa3za.

r1IABA 7

NEPCNEKTHBbBI NPOU3BOACTBA U IPUMEHEHUA
HE®TSHbIX H AIBTEPHATHBHbBIX MOTOPHbLIX
TOTJIUB B CCCP

®

Has  BoisiBleHHst HNepCHEKTHBHBIX  TeHJAEHUHH B JHHAMHMKE H
CTPYKType NoTpeb/eHHs T MQTOPHHIX TONJIHB HeoOXOAHMO, BO- HepBbIX
BLIOpaTh Te OTpacsH, I'/le X NpUMEHeHHe JaeT MAaKCHMAaJbHHIR Ha-
POAHOXO3SHCTBEHHHI 3((eKT; BO-BTOPHIX, BHAEJHTbL Te HampaBJe-
HHUS HayYHO-TEXHHUECKOIrQ Hporpecca, KOTophble [NO3BOJAIOT CyINecT-
BeHHO CHH3HTb pacxoi He(dTH 3a CYeT HCHNOAL3IOBAHHS IpPOrpEeCcCHB-
HOH TEXHHKH M TEXHOJIOTHH KakK NpH NPOH3BOACTBe, TAK W HpHMEle-
HHH He(QTSHBX TONJHB; B-TPETbHX, ONpeneHTh HanbOJee Iepchnex-
THBHBIE€ aJIbTeDHATHBHHEe 3aMEHUTeJH HePTAHBIX TOIJIHB C TOYKH
apenusi peCypcHofi 06eCme4eHHOCTH, TEXHHYECKOH BO3SMOXHOCTH H
3KOHOMUYECKOH Lenecoobpa3HoCTH 3aMelinenus. PellleHue 3THX 3a-
nad TeCHO CBSI3aHO C OlEfKOll NepCNeKTHBHHX norpefnocreil B
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TONJINBE H 3HEPrHH B I€JIOM H €€ OTAeJNbHRIX BHAOB M HaJHiHeM
«30HBl HEQNPEAEJCHHOCTH» IIpH BHINOJHEHHH TAKHX MPOrHO30B. JTa
30Ha HEOlpele/IeHHOCTH B 3HAYHTENbHOH cTeneHH o6YCJAQBJIEHA
CJOXKHOH CHCTEMOH B3aMMOCBA3eH HedTecHaGXKEHHS C APYTHMH OT-
pacjAsMH HapOLHOrO X035HCTBA, XapakTep KOTOPOH Ha IpuMmepe
MOTOPHEIX TOIJIMB IpHBeideH Ha puc. 2.1 (cMm. crp. 35).

Hcxons u3 pecypcHoH ofecneueHHOCTH NOOHYM HedTH W Npor-
HO3HHIX OLEHOK €e CTOMMOCTH, NEepBOOYEPEAHBIMH ApOOGNEMAMH CT2 -
HOBSITCS: pallHOHAAbHOE HCHONb30BaHue HeTH B Haubosee 3 dex-
THBHBIX CdepaX NoTpebieHHss ¥ BHIABJEHHE pPE3ePBOB CHHIKEHHS
noTpe6HocTH B HedTAHHX TonNauBaX. B ycsroBugx mMpororo BHen-
peHHs X03pacyeTa CyIleCTBeHHAS pOJb 3AeCh NOJKHA OTBOAMTBLCS
NpaBHJILHOMY GOpPMHPOBAHHIO YPOBHS ONTOBBIX LEH Ha HehTAHHE
TOIVIMBA H HX COQTHOUIEHHsI C JAPYrWMH 3HeproHocHTensiMu. [lpH
3TOM OTHpaBHOH MO3HUMEH AQJOKHO CTaTh NOCTPOEHHE ONTOBBIX IIeH
Ha 6ase ofulecTBeHHo HeoOXoauMHX 3aTpaT. [ledcTByomHe IeHH
Ha CaMble MacCOBble BuABl HeDTSHLHIX TONJHB — MAa3yT H AH3EJNbHOE
TONJIHBO — HH B MaJjieHllled CTeNeHH He CTHMYJHPYIOT moTpebuTene
Ha CoKpalleHue ux pacxogaa. Hanpumep, ana psijga 3KOHOMHYECKHX
paitoHOB CTpaHBl QNTOBHE LEHH NPOMBIINEHHOCTH Ha Ma3yT HHXKe
ILleH Ha 5HepreTHYeCKHEe YIJIH, a IeHH Ha AH3eNbHOe TONMJHBO — HOY-
TH B Tpu pa3a HHXKe LeHH Ha GeH3un A-76 (66—68 py6/T nporus
195 py6/T1). B pesynbraTe B ce6eCTOMMOCTH NPOAYKIHH CEJLCKOTQ
XoasiiictBa (KpynHelulero B Halle#l CTpaHe NOTpefuTeNns AH3eNbHO-
ro Tonsusa — okoJao 40% ofwero pacxoja) 3aTpaTH Ha TOMJHBO
cocTaBjsiloT MeHee 6%, a B Ce6eCTOMMOCTH TPY30BHIX IT€PEBO30K
Ha jau3enbHoM aBtoMmobune — 10-—129% npotus 25--30% una kap-
OopatopHoM (mpu GoJsiee BBICOKOH CTOHMOCTH HH3&JBHOIO aBTOMO-
6una u OGoJblIMX 3aTpaTax Ha ero TexXHuYeckoe obcayiKuBalue).
Cronb HH3KHE YypOoBeHb IleH Ha JAH3ENbHOE TOIJIHBO He CTHMY/H-
pPYeT CHHXKeHHE €rQ pacxoja NpH 3KCIAyaTalliH TeXHHKH, a €03jaa-
TeJled JBHfAaTeNel— Ha NOBBIIIEHHEe HX TONJNHBHOR 3KOHOMHYHO-
cTH. B pspe caydyaeB 3To NPOTHBOAEHCTBYET HCIOJB30BAHHIO GoJee
pAallHOHAJTbHBIX 3HEPrOHOCHTE/JeH BMeCTO HeQTAHRX TONJIHB, KAk,
HanpuMep, 6o/¢e HHTEHCHBHOMY pa3BHTHIO 3JEKTpHGHKALHU XKe-
J1€3HOJ0PQKHOrO TPaHCHOPTa HJH TOPOACKOrQ 3JeKTpHGHLUHPOBAH-
HOTO TpaHCHOpTa.

Takum o6pasoM, co3jnaHue HaydYHO OOOCHOBAHHON CHUCTEMH OIl-
TOBLIX 1leH Ha HedTsAHBIe TONJIMBA H JpYrHe SHEPreTHUCCKHE Pecyp-
Chl MOXeT NOCJAYXKHTh A€HCTBEHHOH Mepol M0 3KOHOMHOMY HCHOJIb-
30BaHHIO He(hTH.

IlepeBon oGBerTOB cTanHOHAapHOH 3HEPreTHKH, B NepBYIO oOde-
peab 3JEKTpOCTaHUMil, ¢ Ma3yTa Ha NPHPOAHHI ras3 u yroib COOT-
BETCTBYET OCHOBHBIM MOJOXEHHAM IDHEpPreTHYECKOH MPOrpaMM bl
CCCP u ne conpsixed COo 3HAYMTETLHDIMH TEXHUYECKHMH TDPYAHO-
craMu, CTHMYJIHpPOBaHHE TAKOro mepeBOoaa A0MAXKHO o6ecreYyHBaThb-
csl COOTBETCTBYHOIUIMM YPORHEM OTTOBKIX IIeH Ha B3aHMO3aMeHsieMble
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SHEPreTHYECKHE pecypcHl, NMOCTpOeHHHe Ha 6a3e 3aMBIKAOIIHX
3arTpart.

[lepcnekTuBHBle 3aMBIKAWILHe 3aTpaTH Ha Mas3yT s Espomneii-
ckoit wacth CCCP u Ha YpaJe BHlle, yeM Ha ras, Ha 12—18 py6/T
y.T. ¥ BHILIE 3aTpar Ha yroab Hal8—27 py6/T y.T., YTO 3KOHOMH-
YeCKH npeaonpenenser Ieaecoo6pa3HOCTh 3aMeIleHHs Mas3yTa Ha
raa u yroab. Eme 6onee Besuka sra pasnuua aast CuGHpu M Heko-
TOPHIX APYTHX paHOHOB CTpaHHL.

PacueTh NOKa3HIBAlOT, UTO Ha NEPBOM 3Tale NepuHOAa (IpHMep-
Ho Kk 2000 r.) BO3MOXKHO CHHXKeHHe pacXoda Mas3yTa Ha 2JIeKTpO-
CTaHUMAX B JBa pa3a NO CpaBHeHHIO ¢ ypoBHeM 1985 r. ¢ mocuae-
AVIOILUM YyMeHbIIeHHeM ero noTpebJeHHs A HYXKA 3JAeKTpPO- H
TeNI03HepreTukH B 3—3,50 pasa 3a npeaenamu 2000 r. (2005—
2010 rr.). 310 co3paeT OOBEKTUBHBIE NPEANOCHIKH AN MCIOJNB30-
BAHUA Ma3yTa B KayeCTBe ChIPLS AJs1 €ro nepepabOTKH B MOTOpHBIE
TONNKBA. |akoe HallpaBJaeHHe pa3BHTHS HedTenepepabaTuBalOlLel
NPOMBILIJIEHHOCTH 0fecneunBaeT panHoHa bHOoe HCeNoNb3oBaHKe Hed-
TH B YCJOBHAX YBeJHUEHUS 3aTpaT HA ee JoOhluy U XapaKTepH3yeTcs
BBICOKOH HAPOJAHOXQ3SHCTBEHHOH 3¢ eKTHBHOCTRIO.

Janbueiinee pa3suTHe HAYYHO-TEXHHYECKOTO Iporpecca B Hed-
TenepepabaTHBalOWe NMpOMBILIIEHHOCTH, H B 4aCTHOCTH yraybJae-
Hue nepepaboTkH HeTH, BCe ¢ OoablUel QCTPOTOH CTaBHT npobae-
My CO3JAHMS HaAEXKHOH MalIHHOCTPOHTEJNbHON Ga3bl, Npex/ae Bcero,
N0 NpPOH3BOACTBY HedTeanmapaTyphl, XHMUUYECKOTO 000pYI0BaHHS,
KOMHpeccopos, HAcocoB, apMartypbl. CucTeMaTHuecKasl HeI0NOCTaB-
Ka 3THX BHI0B 060pyAOBaHuf AN KAIKHTAJBHOrQ CTPOHTE/NBCTBA H
PEMOHTHO-3KCIYaTallHOHHKEIX HYXJA HedTenepepaGOTKH NpUBOIMIA
M IPHUBOAHT K CPLIBY NJIAHOB KANUTAJNBLHOTO CTPOHTEIbCTBA H YBe-
JHUEHHIO «BO3pacTHOrO» COCTaBa AEHCTBYIOMEro o60pyaoBaHHS C
BBICOKOH CTemneHbio (HIHYECKOrQ H MOPaJbHOrQ H3HOCA.

3HauHTe bHAA YacTh [IEHCTBYIOIMUX YCTAHOBOK II0 OCHOBHBIM
npolueccaM — MepBHYHOH INeperoHke HedTH, KATaJHTHYECKOMY U
TEPMHYECKOMY KDEKHHI'Yy, IPOH3BOACTBY CMa30YHBIX Maces H paRy
APYrHX — HaXQAMTCS B 3Kcmayaraluu cBulle 20—30 ner. Eaunuu-
Hasi MOIUHOCTb 3THX YCTAHOBOK B 2—6 pa3 MeHLIIe, pacXxoj 3Hep-
reTHYeCKHX pecypcor B 1,56—2,5 pasa BHIe, a NpOHIBOAHTENBHOCTD
Tpyna B 1,5—4 pasa HuXKe, yeM Ha COBpEMEHHBIX aHa/JOrHYHbIX
OTeYeCcTBEHHHX ycTaHOBKaX. OcofeHHO OCTpo HyxAaeTcsi B 06GHOB-
JeHuH 06Ie3aBOJCKOe X03AHCTBO HedTenepepabaTbiBAOIUHX Npea-
mpuATHH: pesepByapHble NapKH, 06LEKTH 3JeKTpocHaGXKeHHs, BOAO-
cHaGXeHHsl, KaHaNH3allHH, OYHCTHHIE COOpYXXeHHs, A0Js KOTOPbIX
cocrasisier okoao 35% ob6uux npousBoacTBeHHEX (Gougor HII3.
Tak, u3a oblero kKo/sH4ecTBA pe3epBYApoB AAs1 XpaHeEHHs] HedTH H
HehTenpoaAYKTOB He Goaee 5% o060pynoBaHb N1ABAKIIHMH KPbI-
1aMy, YTQ NPHBOAHT K SHAYHTEJbHBIM NOTEpAM JICTKHX ¢pakKliHit H
3arpsi3HEHHI0 OKpyXKawllefi cpenbl. B menoMm ueynos.ieTBopuTeNb-
HOe TeXHHYeCKOE COCTOSIHHE Q00pya0oBaHuA H OOILLE3aBOACKOrO XO-
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sadcrea HII3 Bo MHOrom oO6YC/OBJIHBACT TSIKENVI0 3KOJOTHYE-
CKYIC OOCTAHOBKY B PAJAC KPYNHBIX HeHTpaX HedrenepepaboTKu.

3TO NOAYEPKHBAET HE TOJMBKO TEXHHUYECKYI0 H 3KOHOMHUYECKYIO,
HO W COUMHAJIbHYIO 3HAUUMOCTH CKOpeHwera o6HosjeHHs AelcTRyO-
wero o6opyaosanud HII3 Ha cospemeHHOe, Gonee 3 deKTHBHOE.
Oas peuwlenus gaHHO# mpoBieMbl HeOOXOAMMO HAPACTUTHL B MAlllk-
HOCTDOHTEJLHOM KOMIJIEKCe MOIIHOCTH MO NPOU3BOJCTBY Macco-
TenM006MEeHHOro, BAKYYMHOro, XOMOAUJBHOTO, HaCOCHO-KOMIIPeccop-
HOro 0BOpyaAOBaHHS, CPEJNCTE aBTOMATH3AIMH, KOHTPOJS H yNpas-
JEHHS Jaa HedpTenepepabGaThBarollell NpPOMBIULTEHHOCTH He MeHee
ueMm B 1,5—2 pa3a.

ITo Haued oleHKe, BJOXKeHHe Ka)IOrQ MuJuapiza pybnaei B
COo3flaHHe MOMHOCTEeH mo ray0oKoH nepepaborke HedTH NOIBOJHY
NOJNYYHTEL YHCTYIO YKOHOMHIO B 3—4 MJpA. py6. KanHTAaJbHHEX BJO-
XKeHHH 32 CUeT yMeHblIeHHA A06bIYH HedTH.

Haponnoxo3sfcTBeHHB ! rof0BO# 3¢ QeKT 0T AOCTHKEHHA mJa-
Hupyemo#t B XII narunerke ray6unn nepepaborkn HedTH B 659
ouenupaercs B 1990 r. B 600—800 man. py6., Ha kKonen XIII natu-
nerkn — B 1,0--1,2 mMapg. py6. (mo COBOKYNHBIM NDHBEAeHHBIM
3aTpataM B nepepaboTKy Ma3yTa W 3aMmeliende ero B GanaHce
KOTEJBbHO-NIEYHOr0 TONMKWBA ra3oM no CPaBHEHHIO ¢ HapaliuBaHueM
o6bema goObiun HedTH). [lpH 3TOM  OTHOCHMTENBHOE CHHIKEHUE
o6beMa go6blYn H nepepabotku HedTu B 1990 r. oueHuBaercs B
25—26 mag. T, B 1995 r.— nwa ypoene 35—37 MaH. T. TakuMm 06-
pa3oMm, yranybsenne mepepaboTku HedTH — Haubosee 3OHEKTUBHBIT
H PalMOHANbHBIH NYTb Y/I0BJETBOPEHHS NMePCHEKTHBHOW nOTpPe6HO-
CTH HapOJAHOrO XO3fHCTBA B MOTOPHBIX TONMMUBAX H TeHepasbHOe
HanmpaBJieHHe Pa3BUTHA HedTenepepabaThiBaOIIed NTPOMBILLIEHHO-
CTH Ha NEepPCNeKTHRY.

KakoBbl X€ TeH/JeHIMH B NIEPCHEKTHBHON JHHAMHKE H CTPYKTYpe
notpebaennsa HedrenpoaykToB? Ilo HaleMy MHeHuio, 3Ty npobaemy
HeOOX0AHMO YBS3HBAaTh C COLNHAJLHOH NnepeopHEHTALUEH 3KOHOMH-
KH Ha YAOBJIETBOPEHHE HOTPeOHOCTe#l JoAed B MOJHOLEHHBIX MpO-
AYKTaX TUTaHUA, HACBINIeHHH PHIHKA TOBapaMH HapPOLHOr0 MmOTpes-
JICHH S (B TOM 4HCJC TOBapaMH AJUTC/IBHArQ NOJb30BAHUA, B 4ACT-
HOCTH, JErKOBBIMH aBTOMOOMJAMH) W ycayramu (B ToM dHCAe,
TPaHCIOPTHLIMH). JIo/KHE OBITh Peasiu30BaHbl HPOTPAMMBI XKHJIHIIL-
HOI'G CTPOUTENBbCTBA, YAYUIlleHHs 3APaBOOXPaHEHHS, HApPOAHOrO 06-
Pa30BaHHSA, KYJbTYPHL

CouunanbHad HANPARNEHHOCTh PA3BUTHS IKOHOMHKH NPEAYCMAT-
pHBAeT yBeanueHHe (oHAa noTpebaeHHA B CTPYKTYPe HallHOHAJb-
HOTO 0XOZa W COOTBETCTBEHHO POCT €rQ Ha AYIly HaceNeHHd, T. €.
NOBbIIIEHHE JUYHOTO G1aroCOCTOAHMS TPYAALIMXCS.

M3 Bcex norpeburtenefi MOTOPHBIX TOMJIHBE HAaHOOJALIIHH BKJAAN
B pa3BHTHE COLHAJBHOH Cepbl MOXKeT BHECTH aBTOMOGHJBHBIH
TpaHCNOpT, YTO 3acTaplsfeT N0-HOBOMY B3IVIAHYTb HAa €ro poJb H
3HaueHHe B KU3HH Hallero obuecTna.
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B TeucHHe JJIMTENBHOIO BPEeMEHH pa3BHTHE AaBTOMOOGHALHOI
NPOMBILIJIEHHOCTH B HalleH cTpaHe W GOpMUpPOBaHHE aBTOMOOH.Ib-
HOro nmapka o6ycJaaBAMBANMHCL B 3HAYMTEJNBHOH CTEHNEHH HHTEpeca-
MH MaTepHa/JbHOrQ NPOH3IBOACTBA, 4 C/JACAOBATENLHO, PA3BHTHEM B
OCHOBHOM TPy30BOro aBTOMOOHJBHOrO napka cpeadeit (2,1—5 1),
Goubiioit (5,1—8 1) u B Kako#fi-to crenenH ocobo Honbiuolr rpyao-
noabemuoctd (Beiie 8 T). Brinyck rpysosmx asroMoGuaeii, mpea-
Ha3HaYeHHBIX AJ8 cdepbl 006C/AYyKUBAHUA, I'PY3ONOABEMHOCTBIO A0
2 T ¥ HUXe OblJ COBEPIICHHO HEAOCTATOYEH, H HX A0AA B obLieM
napke rpy3oBbix aBToMo6uHgel He mpesbliilaer 10—11%. B pesyab-
TaTe TAaKOH CTPYKTYPB NapkKa NepeBO3Ka MeJKONaPTHOHIIKIX TPy30B
AJL TOProBJAH -H cephl 06CAYKHBAHHA NMPOU3BOAUTCS Ha aBTOMO-
6unsax rpysonoppemuocThio 4—6 1 (FA3-53 u 3HJI-130), uto Be-
JeT K Iepepacxojy COTeH TBICAY TOHH MOTOPHHIX Tomrus, Jlaa
CpaBHeHHS MOXHOQ CKa3aTh, YTO /[0Js MAaJOTOHHaXHBIX I'Py30BbIX
aBToMoOusiefl, npeiHa3HadeHnHX a8 cdepbl  OGCHYIKHBAHUS U
HHAHUBHIYaJbHOR TPYyAOBOH AEATENBHOCTH, B GOJBLIHHCTBE PAa3BH-
THIX CTPaH MHpPa cocraraser 70—80%.

HameuaeMoe Ha nepcnexkTHBY paclIHPeHHe cdephl 00CayKuBa-
HHY HaceJeHHs, Pa3BHTHE KOONEPATHBHOH, apeHAHOH H HMHAMBHAY-
aNbHOH TPYAOBOH AeATeNbIOCTH BLI3LIBAIOT HEOGXOAHMOCTH Cylle-
CTBEHHOTO YBEJHYEHHA BBIDYCKA MaJOTOHHAXKHBIX, B TOM 4uCjae
CNEIHANH3INPOBAHHBIX, I'PY30BBIX aBTOMOOHMEH I'py30NorbeMHOCTHIO
0,8—1,5 .

. C TOYKH 3peHHS pallHOHAJBHOH CTPYKTYPH norpebaenus MoTOp-

HBIX TONJHB H XapakKTepa rpy30BHIX HepPEBO30K Pa3BHTHE IPy30BOTO
aBTOMOGH/ILHOrQ TPAHCHOPTA JOJMKHO HATH 10 NYTH YBEJHYEHHS
gosu aBToMOOugelr Manoir (10 2 T) H ocobo  GOJbIIOH (BHILIE
15 T) rpysonogbseMHOCTH. D10 noTpebyeT, B COOTBETCTBHH C BHIIBH-
raeMoi HaMH KOHLEHIHEH, CTPOHTEILCTBA HOBHIX aBTOMOGH.JBHBIX
3aBOA0B N0 NPOHU3IBOACTRY MaJOTOHHAXHBIX FPY30BHKOR W COOTRET-
CTBYIOINErO pa3BHTHA NPOH3BOACTBA aBTOMOOHASH-DHKANOB rpy30-
noabemuocTeio 0,60—1,0 T Ha waccu JserkoBrIX asromMoOuseii. Ha-
KONJIEHHLI{l mapk TakuX aBTOMOGHJIEH K KOHILY HPOrHO3HPYeMOro
nepuoaa noJeH so3pactu B [0—12 pa3 nmpoTuB CyecTBYIOLIEro
YPOBHS, a € UX y4eToM 001mas YHCAeHHOCTh I'PY30BOro aBTOMOOHIb-
HOro nmapka yeeauwuurcs B 2,0—2,3 pa3a.

BMecre ¢ TeM, ¢ yueTOM TEXHHYECKOro nporpecca B aBTOMOGH-
JIECTPOCHHH H CO3JaHHA PAalHOHAJBHOH CTPYKTYpPH M4apKa IpOrHO-
3UPYEMBIR ypoOBeHb NOTPeGJCHHA MOTOPIBIX TONJHB Ha TPY30BBIX
nepeBo3Kax He JA0JKeH Bo3pacTH 6ogee uemM B 1,4—1,5 pasza no
CPaBHEHHIO C CYHIECTBYIOIUHM YPOBHEM,

B chepe ofcayxuBaHusi HaceNeHHS NacCaXXHPCKHMU HepeBO3-
KaMy TPaHCHOPTOM OO0Iero n0Jb30BaAHHS HEOOXOAHUMO TOBBICHTH
peryJasipHOCTL W 4aCTOTYy peificoB, KOMGOPTHOCTh NOE3J0K C OJAHO-
BpeMeHHBIM CHHXK€HWeM KO3(Q(ULIHEHTa HAIIQJHAEMOCTH aBTOo6yCOB
W BpPEeMEHH HAXOXKAeHHA B my®H (0COOEHHO npu ciael0BaHHHM ha pa-
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60Ty ¥ ¢ paboThl BO BHYTPHTOPOACKOM H NPUTOPOAHOM CQOGIIEHHH),
YTO HNO3BOJHT CHH3HTh YTOMJASeMOCTb. OfecneueHue PEry/aspHOCTH,
4acTOTH peficOB H KOM(OPTHOCTH INOE3JOK BHI30BET YBEIHUCHHE
YJeJAbHbIX pPacX010B TONIHBA Ha NEPEBO3QUHYIO paloTy, 4TO MOKET
ObITe B ONPEACNEHHON CTENEHH KOMIIGHCHPOBAHO YBEJAHYEHHEM B
NapKe TFOPOJCKHX H NPHUTOPOJHEIX aBTOOYCOB AOJAH MALIHH ¢ 60.b-
o u ocobo Boabiioit BMecTuMocTbio (rTunma «HMkapyce»). Ilpu atom
pacxox TOnJaMBa A HYKI MACCaXXHPCKOrQ TPaHCIOPTA NOBLICHTCS
B 1,3—1,4 pasa.

Passutne TpaHcnopra o6Iuero no/sb3oBaHus OOJKHO OHITh Tec-
HO YBfI3aHO C NEPCINEKTHBAMH Pa3BHTHA JErKOBOTQ aBTOMOOHJILHOrQ
TPaHCIOpPTa JHYHOTO N0Jb30BaHHUS.

B 1985 r. B CCCP KOJHUYeCTBO AWYHBIX JEeTKOBbIX aBTOMODHIeH
coctaBJ/aaa0 12,50 MJH. HTYK, HAH 4D aBTOMOOWAE! NPHXOIHJIOCH Ha
1000 xureaed. B ToM ke 1985 r. KOJHUECTBO JAHYHBIX JIETKOBHIX
apToMoOGuAeH, npuxoasdwuxcs Ha 1000 uven. HaceaeHHs, COCTaBASAIQ:
B CIIHA —535, 8 cpeadeM no 3anagHoin Esponme— 350—400,
B dnounu — 230. B crpanax C3B 3T10T nokasaTtenb HaXxoaujacs Ha
caeayvwomeMm  yposne:  Boarapus — 115, UYexocaosagus — 169,
1P — 188.

Cueayer OpU3HATHL, UYTO POCT JCTKOBOI'Q aBTOMOBHJALHOrO Iapka,
JOCTHIHYTHH HE TOJbKQ B Pa3BHTBIX KANHTAJHCTHYECKHUX, HO H B
conunaancTruyeckux crpanax C3B, B onpenenenHoll cTemeHu sIBJSA-
€TCsl I0Ka3aTeaeM JOCTHCHYTOI'O SKM3HEHHOI0 YPOBHS HacedeHHs.
QO guHaMuKe M TeMIIaX Pa3BHTHA AaBTOMOOGMJIN3ALHH TO3BOJAIOT
CYAHTh Takue ZaHHbe N0 3amagHoid Espone u fInmonuu: 8 1960 r.
B 3ananHod Espone na 1000 dYen. HaceseHHS 4HMCAO JMYHBIX Jer-
KOBHIX aBToMOOGuJefi coctaBaqo 71, B 1970 r.—oxkono 200,
B 1980 r. — okono 320; 8 nonuu cooTReTcTBEHHO — 4, 67 u 204,

Bricokue TeMnOsl pocTa JAHYHBIX aBTOMOOUJEll OTMEUaJuch B
CCCP co Bropo#i mogosuaul 60-x ngo Hauaga 1980-x rogos, uTO
CBfI32HO C co3fianueM BA3a uw 6b1;I0 nNpaBOMEPHO AAS HayaJabHOrQ
atana asroMobuiansauuu. Ecau B 1965 r. va 1000 xuTteneil crpaHm
IPHXOAHAOCHL 4 JHYHHX JErKOBBIX aBroMobusi, T0O B 1975 r.— 16,
B 1980 r.— 30. OnHako 3TH TEMIBl POCTa BO MHOrOM OHLIH 00yc-
JOBJEHB TeM, UTO JAeQUIHTHOCTH aBRTOMOGHJIell mpenonmpenenu.na
JOJITOJIETHIOK HX 3KCIAYaTalUHKO — MPAaKTHYECKH YCTapeBIIHE aBTO-
MOGH.IH HE CIIHCHIBAIOTCH, B CBASH C ueM B OOIIEH CTPYKTYpe Iapka
Nn0J4s1 aBroMobudaeil co cpokoM 3Kcnayatauuu 11—15 aer cocras.as-
da 20%, Goaee 15 ner—7%. Taxkum o6pasoM, CBBIlE YETBEPTH
JIETKOBOTO ABTOMOGHJIBHONO HapKa JOCTHIVIO HJAH JOCTHTHET B Te-
Kylell maTuaeTKe NpeaenbHOro 15-jeTHErQ0 CpokKa 3KCHAYATAlHH.
B 1985 r. nouTH ABa MUJAJMOHA JHYHBLIX JeTKOBLIX aBTOMOGH/EH
He Mpolliu TexHHueckoro ocMoTpa B [AM uan He npeactasasiivch
Ha HEro BCJASACTBHE BHICOKQH CTemend W3HQCca™. 3TO 03HAYyaer, YTo

* «3a pynem». 1988 Ne 9. ¢. 1—2.
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B TeKyIlel MATHIeTKe HACTYNH/ IIePHOL MacCOBOrQ CIHCAHHUS yCTa-
PEeBLIKX JETKOBBIX aBTOMOOWJEH, AOCTHMUNX NpeaensHoro 15-mer-
Hero CpPOKa 3IKCIJayaTallHH, a IPH CylIeCTBYKOIIEeM B Haile#l crpaHe
YpOBHE NpOAaXKe JErKOBHX aBTOMOOHJeH (B 800—900 Thic. wTyk
B r'ojl) — 3TO NpakKTHYECKAs CTaTHAlMWs JErKOBOra aBRTOMOGHILHOIO
napka, YTo M moatBepikaaercsd aaHHoMu I'ockomcraTa: B 1986 r.
Ha 1000 skuteneit crago 46 nHunsix aBToMoOuael, B 1987 r. —47.

Ycerapepiinil aBTOMOOHMBHBIN NapK XaPaKTEPH3YETCH U BHICOKHM
YACIBHBIM 3KCHAyaTalUMOHHBIM PAacXoJOM TOIIMBA, KQTOPBIH, N0 Ha-
KM OLIGHKaM, COCTaBJSAET B CPCAHEM IO JIEFKOBbIM aBTOMOOH.IAM
HHAMBHAVAJAbHOrG noan3oBadus okoso 10,0—10,3 a1 Ha 100 M
npobera. B To Xe BpeMs HOBble OTEYECTBEHHbIE JETKOBbIe aBTOMO-
6unn Tuna «Kama» («Ora»), 3A3-1102 («Taspusi») uMeOT 3KCNIya-
TaUHOHHBIH pacxoa TonauBa Ha 100 xM B mpeaenax 5—6 i,
BA3-2108 —6,5—7 a, 1. e. Ha 30—50% HuxKe.

[TporpamMMoil yBeJaHUYeHHS BbHINYCKa TOBA2pOB HapPOAHOTQ MOTpeb-
JeHusl MPelyCMaTpUBAaeTCd BMECTO HAayaTore CTpoUTeNbeTBA LEna-
OyMXCKOrQ TPaKTOPHOIO 3aBOAd CO3JaTb 3aB0A II0 IPOH3BOJACTBY
JerKOBBX aBToMobujied Tuma «Oka» ¢ BBoJoM B 1991 r. JduHuH
no npoussogcrsy 300 Teic. aBTOMOGuaeH, a B 1995 r.— 900 Thic.
apTOMOGH/Iell. beayc/0BHO, CTPOHTEJLCTBO TAKOrQ 3aBOJda — Kpyn-
HeHIIKN BKJaJ B pa3BUTHE aBTOMOOMJMU3AlHK, HO, 10 HAaMWeH OleH-
Ke, HJ HOJHOUQ HAcChlLEHHS BHYTPEHHEr0 PpbiHKA JeTKOBBIMH
ABTOMOOHJIIMH 3TOrO HELOCTATOYHO.

YTo6bl AOCTHTHYTh MNOKa3aTeAss HACHIUEHHOCTH JerKOBHIMH
aBTOMO6HIAME B 115—120 wryx Ha 1000 xurtenefl, 1. € BHIHTH Ha
HHXHUH cerofinsmui ypoeeHb ctpad C3B, Hago k 2000 r. uMersb
MOILHOCTH N0 NPOM3BOACTBY JIETKOBLIX aBTOMOGHJEH HE HHXe 3,3—
3,50 MJH. WITYK NPU €XEroJHOM CIHCaHHHW AelCTBYIOILEro napka Ha
yposHe 6%. JlpyruMu cnoBamu, noanoe oSHOBJAeHUE NMAPKA JO0JIKHO
NPOHCXOIHTDL Kax/be 15 jer.

Takum o6pasom, K 2000 r. Hapo co3aaThk HOBHE MOIIHOCTH IO
NPOM3BOJACTBY JErKOBHX aBTOMOOuHJell He MeHee 4YeM Ha 2,0—
2,2 maH. eauHull. [IpH Tex ke, JOCTATOYHO CKPOMHBIX TeMmax o6-
HOBJIEHHH NapKa JerkOoBbIX aBToMobGuJaeH Aas ruxoxa K 2010 r. Ha
pyb6ex 200 aBromoGuaeii na 1000 xuTened, T. €. MPUMEPHO Ha Ce-
rogasiiuiu# yposeds I'JIP w 3anaagno# Esponn Hauyaga 70-x ropos,
HaJl0 MMETh MOIIHOCTH 1O HX BBIIYCKY Ha ypoBHe 6,0—7 MJH. aBTO-
mo6Gused B 2010 r. TOT BHIOYCK B OCHOBHOM, nNpUMepHO Ha 600,
4oJiKeH OblThb OPHEHTHPOBAH Ha arTOMOGUIM 0c060 MaJOro Kjaacca
(Tuna «Oxas», «TaBpusa») u Ha 30—35% — Manoro kJacca (Tuna
«BA3»). JlocTHxuMO M yBenHueHHE BHINYCKA JAECTKOBHX aBTOMO-
6unert 3a 20 ner Ha 5—6 MJH. WTYK, T. € NIpUMepHO B D pa3 mpo-
THB CYIIECTBYIOI[Er0 CCrOJHS YDOBHS HMX HPOH3BOACTBA B CTPaHE?
O6patumcss K 3apybeXHOH CTAaTHCTHKE, B YaCTHOCTH, K HPUMEPY
SInonun n Mcenanuu. fnonus sa 20 ger, ¢ 1960 mo 1980 r., ysenu-
YH/Ja NPOH3BOJACTBO JAE€TKOBHX aBTOMOOMAeH co 165 ao 7038 Thic.
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WTYK, T.e. B 43 pasa, a Mcnanus — coorBercrBenno ¢ 49 no
1029 rteIC. WITYK, T. € B 21 pa3® ITH mpHMepHl CBUIETEIBCTBYIOT
O TOM, YTO BBICOKHEe T€MIbl Da3BHTHS aBTOMOOHJBLHOH NPOMBILIJICH-
HOCTH BIIOJIHE peajibHLEl OPH IEeJeHanpaBACHHOM pasBUTHH 3KOHO-
MHKH Ha yZOBJIETBOPEHHE JHYHALIX NOTpEeOHOCTEH HaceJeHHUS.

BesycioBHO, ME mpeacTaB/asdeM BCIO CJIOKHOCTB 1IPOGJAEMHE, CBi-
3aHHYK C Da3BUTHEM aBTOMOOUJH3alHHd H HeOOXOAHUMOCTBIO BJIO-
JKEHHSA JEeCATKOB MHJUapAOB pydJed B cO3LaHHE He TOJBKO aBTO-
MOOHJIbHBIX 3aBOJAOB, HO U CONPSIKEHHHIX IPOU3BOACTB IO BRIIYCKY
KOMILIEKTYIOIIUX Y3JI0B, Jerajiedl U u3jgendfl, a Takxke Pa3BeTBJICH-
HOH CHCTEMBI CEpBHCHOrO  aBTOTEXHHUYECKOro oOciayKuBaHHS.
Ho Beib 314 3aTpaTh U OKynaloTcd upe3BHIYafHO OHICTPO — 3a 2—
3 roja No MUHUMAaJBHOH OLEHKe. YBeJHUeHHe BHIOYCKA JErKOBHIX
aBTOMOOHJIEH — 3T0 NYTh K HACHIIEHHIO Hallero AepUUUTHOrO
TOBAPHOIrO phIHKA, paBHOBECHIO TOBApPHO-JEHEXHOro faJgaHca, MHO-
TOMUJAJMHAPAHEM TOCTYNJIEGHHSAM B J0XOJA TOCyAapcTBEHHOro 6I0j-
KEra. ‘

YBeqHueHHe JETKOBOTO aBTOMOOHJBHOrO mapkKa OpHMEPHO B
2,5 pasza K KOHLY NepBOr0 3Tama MNPOrHO3ZHPYEMOro mepHoja
B D pa3— K KolIy BTOpPOro 3Tamna BhI30BET pPOCT norpebieHus Mo-
TOpHBIX TONJAHB. ONHAKO, B pesy/bTaTe TEXHHYECKOIo mporpecca u
TpelsaraeMoro H3MeHeHHs CTPYKTYpPBl mmapKa, CPEIHHH 3JKCIIyaTa-
IUOHHBIH pacxoj TonJHBa cocraBut 5,5—6,0 1 Ha 100 kM, T. e
JojxeH OHThL cHuxkeHn Ha 40—45% no cpaBHenuwo ¢ cymecr-
BYIOLLH M.

IanpHelllee pa3BuTHe COUHAMBHOH CpepH HAM BHAHTCA B yJayu-
ILEHUH TPAHCOOPTHOH OOECMEUEeHHOCTH, a CJeNOBaTelIbHO, B pOCTe
norpeb/eHUsT MOTOPHBIX TONJUB AJf HYXK/J 3ApaBOOXpaHEHHs, KyJb-
TypBl, HapoAHoro ofpa3oBanud. [locTaBkd clenHa H3HpOBAHHBIX
ABTOMOOUJIEH U aBTOOYCOB B 3TH OTPAacaH, 0COOGHHO B CeJIbCKOH
MECTHOCTH, AOJKHbl OBITH YBEJHYEHHl AJIf yJIY4YIIeHHss MEIUIHHCKO-
ro U Ky/JbTyPHOTO OOC/HyXKHBAHUSA HACEJNEHHA.

IIpUHUUATHANBHO AOJIKHB ORTL NEPecMOTPEHH CTPYKTypa lapka
MOTOPHOH TEXHHKH W YpOBeHb NOTpeOJeHHH MOTOPHBIX TOILIHB B
CEhCKOM X03sificTBe. MHOrOJIETHSS OpUEHTAUUA Ha CO3JdHUE IHEp-
FOHACHIIIEHHOH MOTOPHOH TEXHHKH, MOUIHOCTH KOTOpO#H B peXHMax
YaCTHYHHIX HAarpys3oK ucrmogbsoBajgack Ha 30—50%, momxkna ObiTh
TaKxke mepecMorpena. BHeiapeHue apeHanHoro U GpHraJHOroO MOJI-
pAjda, paculHpeHHe CaJ0BO-OTOPOAHBIX KOONEPATHBOB HACTOATE/BHO
JUHKTYIOT HEOOXOAHMOCTb HOBOIO 1oAXoAa B (POPMHPOBAHHU CeJIb-
CKOXO0351HCTBEHHON MOTOPHOH TE€XHHKH HOBOTO INOKOJICHHS Ha OCHO-
Be YBEJHUEHHS BBIycKa MOTOOJOKOB H MHHUTPaKTOpPOB pasHOOOL-
pA3HOr0 HA3HAYEHUS MOILIHOCTBIO 0T 1—5 mo 15—30 kBr, a Aas
SHEPrOHACLIIEHHON TEXHHUKH — BO3MOXHOCTh OTKJKUCHHS 4YacCTd
LHJIHHAPOB NPH pabore ¢ HEMOJMHOH Harpysko#d., DTO MO3BOJHUT, 1O

* BUKH, 1984, npuaox. 1, c. 94
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OpHEHTHPOBOYHOH OLIGHKE, CHH3UThb pacXoJ MOTOPDHHIX TOIJIAB B
cenbckoM xo3stiictBe Ha 10—20% mnporuB cylnecrByOniero ypoBHS.

B nenoM nmo HapoaHOMY XO3sIHCTBY mpd obuieM pocre norpel-
JIeHHst HedrenpolykroB Ha 18—20% 0o cpaBHEHHIO C YpOBHeM
1985 r. norpebieHHE MOTOPHBIX TOIJIHB K KOHLY II€pBOro aramna
IPOrHO3KpYyEMOro nepHojia Bospacrer B 1,45—1,5 pasa, a K KOHLY
Broporo 3tana — npumepHo B 1,7 pasa. Ilpu stom ocHOBHas poas
npapocTa morTpedHOCTH OyaeT NMpHUXOAHUTHCA Ha Pa3BHUTHE COLHAJb-
HOH chepbl H JHYHOTO aBTOMOOHJBHOrO Tpancnopta. CyllecTBEHHO
JNOJKHA U3MEHHThCS H CTPYKTypa noTpeb/eHH HEeDTEIPOAYKTOB C
‘YBeJIHUEHHEM B HeH J0JH MOTOPHBLIX TONJUB (B % ):

1985 r. TIporgo3upyemMulli HepHOI,
I stan I1 sTan
Mortopsre TOnaxea 40 -Hb0—5H2 57—60
KoTenbho-rieunse TONJaHBA 47 33--31 2219
HedrenpofyKkTH, HCNOJB3YEMEE B KauecT-
BE CHIPbSl 1 MaTepHaJOB (CMa3ouHHe Mac-
Ja, HedTeOUTYMH, napapuHbl, KOKc, Hed-
TeXHMHYECKOe CHpbe H T. I.) ~ 13 =17 ~21
Beero 100 100 100

OcHOBHOl mpHpOCT NOTPeOJIEHHST MOTOPHEIX TOILJIHB mpesycMar-
pHBaercd Ha TPAHCHOPTHHIE EYKAH, OCOOEHHO Ha aBTOMOOHJILHHIN
U BO3AYIIHHA. llo cpaBHeHnui0 ¢ ypoBHeM 1985 r. mporHosupyercs
o6mui pocr norpeb/eHHA MOTOPHBIX TOIJIMB JJSl TPaHCOOPTa —
K KOHIY mepBoro srama — B 1,65—1,7 pasa, K KOHILy BTOPOro 3Ta-
na — B 1,8—1,9 pasa. IIpu orHocuTeabHOU cTabuauzanuu norpebe-
HHUSl MOTOPHLIX TOIIUB Ha KEJIC3HOJOPOXKHOM TPaHCHOpTE, rae Ipu-
poct norpeGHocTH Oyaer B OcHOBHOM obecneuuBaThCAd 3a cCueT pac-
IIUPEHHS JIEKTPUUECKOH THrH NPH He3HauuTeJbHOM (Ha 15—20%)
pocre MOTpPeOJIeHHA MOTOPHBIX TONJIMB Ha BOLHEIX BHJAAaX TPaHCIOP-
Ta, TOoTpeb/eHHe Ha aBTOMOOHJIBHOM TPaHCOOpPTE AOJIKHO BO3pacTd
(mo ornomenuio x 1985 r.) —B 1,8—1,85 pasa kK KOHIY mepBOro
srana H B 2,0—2,] pasa—K KOHIy Broporo srama, a Ha BO3ZYLI-
HOM — coOoTBercTBeHHO B 1,6 u 1,9—2,0 pasa.

Bmecre ¢ Tem obmas CTpyKTypa 3HepromoTpebJeHHS nO BHAAM
TpaHcmopra 6yLer OTHOCHTEbHO cTabuabHoH (B % ):

BHI Tpancnopra 1983 r.* ITporao3upyeMelil mepHON,
I sTan IT sran
ABTOMOGHALHBIH 58 64 6b
Boaayummpift 13 13 14
JKene3Ho10pOX HbIH 21 17 16
Bonuei#i (MOpCKO# N peunoii) 8 6 5
Becero 100 100 130

* C OKpyrieHdem.

Ilpornosupyercs CAEAyOWAA POCT MOTpeGIEeHAST MOTOPHHEIX TOM-
JMB 1O OCHOBHEIM ero BHAaM (1O OTHOLIGHHIO K YPOBHIO BHYTpeH-

261



Hero notpebserust B 1985 r.): aBTOMOOGUJIbHBI GeH3uH —B 1,3—
1,4 pasa, ausensHoe tongauBo — B 1,6—1,8 pasa, peakTHBHOE TOIJIH-
Bo — B 1,5—1,7 pasa. CoorTHomeHue norpebaeHUs JH3eNLHOTO TOI-
quBa K OensuHy, coOCTaBjsiiomiee B Hacrosiuee .BpeMms 1,5:1,0,
LoJkHO BOo3pactH go (1,8—1,85) : 1,0. 1lo HameMy MHeHHIO, 3TO
COOTHOILIEHHE fIBJAeTCH Npelde/bHbIM ¢ TOYKH 3PE€HHS TMOTEHUHAJb-
HOTO cojepXaHUd OEH3HMHOBBIX H AU3eJabHBIX (pakuuii B nepepada-
TblBAEMBIX HEPTSX M BO3MOXKHOCTH CO3[dHHS palHOHAJLHOH Tex-
HOJIOrHYecKoll cxeMbpl NMO mepepaboTKe Masyra Ha OCHOBe couera-
HHS NPOLECCOB JIETKOTO THAPOKPEKHHIa ¢ KaTaJUTHYECKHM KpeKHH-
roM Jjst nepepaboTku BaKyyMHBIX JHCTHJ/JISTOB M BHCOpEKHHra c
KOKCOBaHHEM Aasi nmepepaboTku ryapoHoB. IlostoMy Bce JerkoBbie
aBTOMOOH/IH, MaJIOTOHHAXKHHE TPY30BHKH, CeJbCKOXO3AHCTBEHHEIEC
MOTOOJIOKH H MHHHTPAKTOPHl AOJ/XKHb! ObITh OPHEHTHPOBAHBI HA NIpHU-
MeHeHHe KapOiopaTOpHEIX JABHraresel.

Pacryuwee norpe6/jeHue MOTOpPHHX TONJHB [AOJKHO obecrmeuu-
BaTbCsl B YCJOBHMSIX TIPAKTHUECKOH crabHaH3aUlun obbeMma mepepa-
6oTkH HedTH 3a cyeT HCNOJb30BAHHA MadyTa [AJjs pacllHpeHus X
npouseoacTBa. O6beM npoueccos rayboxoi nepepadoTky Masyra —
KaTaJHTHUECKOT0 KPEKHHIa, THAPOKpEKHHra, BUCOpDeKHHra, KOKCOBa-
HHS 4 Op. — N0 CPaBHEHHIO C CYUIECTBYHIIIHM YpOBHeM [JOJIKeH
BO3pacTH K KOHIY MOEpBOTO 3Tana NPOTHO3UPYEMOTo NepHOAad B
3 pasza, a K KOHIYy BToporo 3tama — B 4 pasa. OJHako K KOHIY
POTHO3HPYEMOT0 MEPHOAA pecypchl NMPSMOrOHHOTO MasyTa Oyayr
NpakKTHYeCKH HCYepIaHbl, BO3HHKHET HeoOXOAMMOCTb MHCII0JIb30Ba-
HHS aJbTepPHATHBHBIX BH/A0B MOTOPHEIX TOILJIHB.

[To 3KOHOMHUECKHM MOKasaTessM, KaK yiKe OTMeyuaJoch B rJja-
Be b, naubosee 3ppeKTHBHLEIMH H3 HUX SIBJASIOTCA CKUKCHHBE Hed-
TSHbIE rassl H Tper-6yTHaMeTHA0BLH 2¢up (TBMDI).

JI1si pauHOHAJBHOTO HCIOJIbL30BAaHHS 3THX pecypcoB Heobxoau-
Mbi: GoJsiee nosaHasi nepepaborTka HedTsAHBIX NONYTHHIX IasoB, pe-
CYPChl KOTOPBIX HCTOJb3YIOTcsl ToabKo Ha 70%; moBhIIIeHHE YpOB-
HS HCIO/b30BAHHS HedTE3aBOJLCKHX CXKHXKEHHBIX rason, 30% Koro-
PHIX CXKHI'aeTcs B KauecrBe TexHosoruueckoro ronamea Ha HII3;
CO3JlaHHe KpYyMHBIX 33aBOJAOB MO nepepaboTKe NPHPOAHOr0 rasa ¢
M3BJACUEHHEM 3TaHa, NponaHa u OyraHoB; paspalorka cxeM Hc-
MOJb30BaHUs 3TAHCOAEpKallUX Ta30B W ILIHPOKOH QpakUHH JerKHX
yrJ1eBOJJOPO/J0B, MOJydaeMblX Npu CTaOUJIU3dlIHH Ta30BBIX KOHIEH-
caToB; co3qaHHe MoujHoctedl nmo npouseoicTBy TbM32 Ha nedre-
nmepepabarbBalOUMX U HedreXHMHUECKHX NPEANPHATHAX C IOJHLIM
HCII0JIL30BAHHEM HMeIoHuXcsi pecypcoB n3obyreHa.

Heo6xonumMo co3panne u BHeApeHne 3QEKTHBHOR XOJIOAHIBHON
rexudkd Ha ['T13 u HII3 ana GoJiee moJsiHOrO M3BJeueHHsl NTpONaHa
i 6yTaHOB, a TaKKe CTPOHTEJNbCTBO OODBEKTOB HHODpacTpYKTypHLl,
ofecrneunBaOUINX HCMOJIb30BAHKE CXKUMKEHHHIX HedTAHHX Ta30B B
HapoJHOM X034HCTBE, B TOM UHC/]A€ X B KaueCTBE MOTOPHBIX TOIIVIHB
(pasBuTHe CJIMBHO-HAJHBHBIX 3CTAaKaj, KycroBux $a3 XpaHeHus,
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CreHaMH3HPOBAHHOTO NMOABHIKHOTO JKE/J1e3HOLOPOKHOI0 H aBTOMO-
HOHUMBHOrQ cocraBa AJS MepeBO3KH NponaH-0yTaHa, ra3oHAMOJIHH-
TeJbHBIX CTAHUHH, ra300a/MJ0HHOH annaparypsl).

Besyc/soBHO, BaXKHHM pecypcoM Ajsi nonossexust 6ananca Mo-
TOPHHX TONJHB B NepcneKTHBE JOJKEH CTaTh NpPHPOAHBIA ras.
‘OHaKo, Bc/aeACTBHE HH3KOIO TEXHHYECKOr0 YPOBHS aBTOrasoHamoJ-
HHTETbHBIX KOMIIPECCOPHBIX CTAHIMH, BLICOKOH CTOMMOCTH HX
CTPOMTEJLCTBA H 3IKCIIAyaTaunH, 60JbIIOH Macchl razobajyIOHHOH
annaparypbl, BbBICOKOH CTOHMOCTH J0060pynoBaHHs aBTOMOOHJIeH
HCTIONB30BAHHE CXKATOrO MNPHPOLHOTO rasa Ha aBTOMOOCHJIBHOM
TPaHCIOpTE OKa3a/JoCch B HacTosllee BpeMsl, KaK TNoKasaHO B IJa-
Be 5, Hed(h¢eKTHBHBIM,

IIpencrapnsiercs: 1enecoobpasHblM CHH3UTb TEMITH JaJibHEALIETO
crpouresnbcerBa HeapdexkTuBHbx ATHKC, uncno koropnix mpeBhICH-
Jo 240, u cozmarb BOKPYr HMX aBTOMOOHJLHBIA mapk rasobassol-
HBIX aBTOoMOOHJeH, oDecneunBawUIHA HX TOJMHYW 3arpysky. OcHOB-
Hble YCHJHS HeoOXOAMMO COCPEeJOTOYHTb Ha pelleHHH KapIHHAJb-
HBIX BOIPOCOR HAYYHO-TEXHHYECKOrO Tporpecca, HampaBJeHHHX Ha
nopuilieHHe IPPeKTHBHOCTH HCI0b30BAHUN CKATOTO raza B Hapoa-
HOM XO3sIHCTBE 3a CYeT CHHXKEHHHS CTOUMOCTH CTPOHUTEJbCTBA
ATHKC He wmenee ueM Ha 30—509% wu sarpar Ha ux 3KclJayara-
uuio —Ha 15—20%, yMeHbuweHust CTOMMOCTH TPOKH3BOJACTBA H Mac-
cbl razofanioHHOd annaparypbl He MeHee ueM Ha 309%, cozjganus
crneuXanbHOH MOAW(HKALUK Ta3oBOro ABHUraTteds ¢ yMeHbLIEHHEM
pacxojaa cxatoro rasza Ha 25-—30%.

Kak mokazanu pacuerbl, IpH BO3MOMKHOCTH [JOCTHIKEHHUS 3ITHX
noKasaresieil HCIoJb30BaHHE CXKAToro NPHPOJHOrO rasza 3a npene-
Jamu 2000 r. 6yaerT 53KOHOMHUYECKH CONOCTABHMO C HCIOJIL30BAHHEM
HedTSHBIX TOIJIHB, UTO CO3MacT OOBEKTHBHBIE MPEANOCHLIKH IJIs
paclldpeHHss mMacliTaboB ero npUMEHeHHS B MOTOPHOH TeXHUKE.

B uemom, npu peasu3aluH BblIENepeYHCAEHHBIX MEPONPUATHH,
ajibTepHaTHBHBIE TONJHBA MOTYT BHECTH JOCTaTOYHO BeCOMEH BKjal
B o0ecneuyenne noTpeGHOCTH HAPOJAHOrO0 XO38HCTBA B MOTOPHBIX
TONJIHBaX, KOTOPBIH MoXer OHTb oOlleHeH B obneMe 4—5% B
2000 r. ¢ pganabHelimiuM pocroM jJo 8—10% B mocsaenywouiee aecs-
THJIETHE.

&*

BoicTpo Mensoulascs na MUPOBOM pPbIHKe CHUTYalUs ¢ pecypcaMu
HepTH H UeHaMH Ha Hee, a TaKKe 3HauuTe/JbHbLIE Pe3epBbl, KpOsi-
muecs B BO3MOXKHOCTH YBEJHUEHHS NOPOW3BOACTBA MOTOPHBIX TOI-
JUB 3a cueTr OoJiee palMOHanbHoro norpebieHus Hed)TenpoAyKTOB
H yrny6JeHust nepepaboTkH HedTH, CAEPKHBAIT MaclTalH H TEM-
IIbl MTPOHM3BOJACTBA M NIPUMEHEHHsI MOTOPHBIX TOTIMB H3 HeTpaHIH-
OHHBIX BHAOB cHIpbsl. DOJILIIMHCTBO a/JbTepHATHBHBIX MOTODHBIX
TOIJIHB 110 CBOUM (PU3HKO-XMMHUYECKHM H IKCIIYaTalHOHHHIM CBOH-
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CTBaM OTJHUAETCS OT He(PTSHBIX TOILJIMB, UTO TaKikKe OCJHOXKHsIET
BO3MOXKHOCTh IIHPOKOMACHITAOHOrO MX HCTO/JAb30BAHHUS, BBHI3HIBaeT
HEOGX0AHMOCTh MOTH(HKAIKK [BHraTeas M aBTOMOOHIs U Tpebyer
ajanTanuy Bcell HHPPACTPYKTYPBI TPAHCNOPTHONH 3HEPreTHKH K HO-
BHIM BHAaM TOIJIHBA.

IIpu cyuiecTBYWIIMX W NPOTHOZUPYEMHX 3arparax Ha A00Huy
He()TH M LeHaX Ha Hee INPOMU3BOACTBO AJbTEPHATHBHHIX MOTOPHHIX
TOIJIUB M3 JPYIHUX BHAOB CHIpbfl HEKOHKYPEHTOCNOCOOHO MO OTHO-
HIEHHIO K He(pTSHLIM MOTOPHHM TOIJIHBAM JaKe NPH 3HAUHTEJBLHOM
pocTe 3aTpaT Ha HX IPOH3BOACTBO. BMecTe ¢ T€M AJs OTAesbHBIX
CTPaH U PEerHOHOB, MCXOAS U3 HUMEIOMMXCH NPUPOAHLIX PECYpPCOB H
3KOHOMHUYECKOH CHTYAaUUHH, IPOH3BOACTBO CHHTETHUECKHUX HKHJIKHX
TOIJTUB MOXeT 0Ka3aTbesi 3POdeKTHBHHIM KakK B Hacrosiuee BpeMf,
TaK U B OnuxaiimeM OynymeM. Ecau B Hactosimee BpeMms 99% mu-
pOBOH moTpe0HOCTH B MOTOPHHX TOMJIHUBAX ofecneunBaercs 3a cuer
Heptu, To k 2000 r.,, mo Haule#d omeHKE, HCMOJL30OBAHHE aJbLTepHA-
THUBHBIX MOTOPHBEIX TONJHB MOXeET COCTaBUTH 9—7Y o6mero obne-
Ma ux norpebiaenns. Takum oOpa3oM, HepTsHEle MOTOPHEE TOITHBA
¥ 3a npepenamMu 2000 r. coCTaBAT OCHOBY 3HepProobecneueHHs
TPAHCHOPTHBIX CPEACTB H APYrHMX MOOMJBHHX CHJIOBHIX YCT2HOBOK,
UCIIOJB3YIOMMX ABHUIATeNH BHYTPEHHEr0 CropaHHus.

B nacrosmee Bpemsa B CCCP, rae 3nauutesnbHas uacts HedTH
HCIOJb3yeTCA B KauyecTBe KOTEJIbHOTO TONMKHBA, Haubogee nesdeco-
06pa3Ho paclIHpATE PECYpPCHl MOTOPHBIX TOMJHB 3a cueT NyOoKo#
nepepaboTku Ma3yra. BTophiM Mo 3¢ ¢peKTHBHOCTH 3TANOM XOJKHO
CTaTh paculUpeHHe MPOU3BOACTBA CXKUXKCHHOIO MponaH-0yTaHa Ha
OCHOBE nepepaboTKH NPHPOLHOTO H He(dTAHOTO NONYTHOro Tas30B,
a TakKiKe OpraHu3anys NpPOH3BOJACTBA TPET-OYTHAMETHIOBOTO 3(pu-
pa. IIpuMerenue CXKaToro MpHPOMHOro rasa MOXKHO paccMaTpHBaTh
B KauecTBe pecypca, 3aMblKaoomero 6ajaHc MOTOPHBIX — TOIUIHB.
JlomxHE OHTb TaKXKE paCIIHpPeHH W YIAYyOJeHs 3KcnepUMeHTab-
Hble U NPOEKTHO-KOHCTPYKTOPCKHE paboTH 10 IPOH3BOJACTBY H NpH-
MEHEHHIO Ha TPAHCIOPTe CXKHAKEHHOro MNPHUPOIHOTO Tasa, CUHTETH-
YECKHX KHUAKHX TONJIHB H3 YIJsi, TAXKEJIbIX HedTed M NPHPOLHBIX
6uryMmoB, 3anacel kKoTophix B CCCP pocraTouHBl aJsi HageXHOro
sHeproobecneueHus HapoHOTO XO35HCTBA.
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