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Beryn

[TpomoBx icTOpii PO3BUTKY aBTOMOOIIBLHOTO TPAHCIOPTY iCHYE mpobaeMa
BJIOCKOHAJICHHS MOTOPHHX IaJMB, 30KpeMa aBTOMOOUTEHUX OeH3WHIB. B maHuii gac,
OJM3bKO  TOJIOBUHM  BCi€i  BUA0OYBHOI B CBITI  HaTH, CHOXHBAETHCS
aBTOTPAHCIIOPTHUMHU 3aco0aMH, CBITOBUHM MapK SIKUX HaOMMKAETbCS A0 2 MIPA.
oauHULB [1].

CyyacHuii aBTOMOOUIBHMI O€H3MH € CKJIAJHOI 0araTOKOMIIOHEHTHOO
cymimmmo. [locTiiiHO 3pocTaroui BUMOTH 70 O€H3MHY 3aBXIU 3MYIIYBallu
JOCTITHUKIB IIYKaTH ONTUMAaJbHE TMOEAHAHHSA TaKUX MOKa3HUKIB aBTOMOOLIBLHOIO
najanBa, sSIK eKCIUTyaTallliHI BIIaCTUBOCTI, BAPTICTh 1 €KOJIOT1YHa Oe3meKa.

VY cknani aBTOMOOUTbHUX O€H3MHIB BITYM3HAHOIO BUPOOHHUIITBA MEPEBAKAIOTH
KOMITOHEHTH: OCH3WH KaTaJITUYHOTO PUQPOPMIHTY 1 OCH3UH MPSAMOi IMEPErOHKH.
Hu3bka yacTka O€H3MHY KaTaJliTUYHOrO KpEKIHTy, ajKul ara, 13oMepu3ar i
okcureHariB. Ilepexii Ha BUPOOHUIITBO BUCOKOOKTAHOBUX OEH3MHIB 3 BHUCOKUM
BMICTOM ajKijlaTa 1 130MepHu3aT 3a)XkaJa€ 3HAYHUX KamiTaJIOBKJIAJIEHb B
HadTOMIEpEpOOHY MPOMHUCIIOBICTD.

OpHuM 3 aNbTEePHATUBHUX HAMPSAMKIB, 110 PO3TIISAIAI0THCS B 0araTboX KpaiHax
CBiTy, B TOMY 4YHCIIi 1 B HAaC, € BUKOPHCTAaHHs OKCHIreHaT (crmupTiB i edipis) [3]. Ix
3aCTOCYBaHHs J03BOJIsi€e 30epertd pecypcu HadTH Ha BUPOOHMIITBO TOBApPHOTO
OCH3WMHY, 3HU3UTH BHUMOTH JI0O OKTaHOBUX XapaKTEPUCTHUK  TPaIULIHHUX
BYTJIEBOJHEBUX MAJIMB, MOJIMIIUTH €KOJIOTTYHI XapaKTePUCTUKA aBTOMOOLITIB.

3apyODKHMM JOCBIJ 3aCTOCYBaHHSI €TUJIOBOTO CHOUPTY B CKJIaji OCH3WHIB, B
YacTIli, B Ta30XOJl, BHSIBUB psAn mnpobimeM. Jlo HHX BigHOCATHCS: (a3oBa
HECTaOUIbHOCTI OEH3WHOETAHOJIbHUX MaJluB, KOPO3iiHA aKTHUBHICTH /10 METaJeBUX
MaTepiaiiB JBUTYHA, arpeCHUBHICTh MO BIJHOIICHHIO 7O TYMOTEXHIYHHM BUPOOIB
MMAJIMBHOI CUCTEMH.

Takum yrHOM, IpOOJIEMa CTBOPEHHS BITYM3HSHUX BUCOKOOKTAHOBUX OCH3MHIB
3 TIOJIMIIEHUMU EKOJOTIYHUMHU BJIACTUBOCTSMH, IO 3aJO0BOJIBHSIOTH BUMOTAM
BITUM3HSHOTO 1 3apyOiKHOTO aBTOMApKy, IO MICTITh B CBOEMY CKJIaJl
KHCHEBMICHI KOMIIOHEHTH (€TaHOJ), 3 YypaxXyBaHHSM MOXJIMBOCTEH HadTOBOI 1

XIMIYHO1 Tally3eil MPOMHCIOBOCTI, € aKTYaJIbHOIO.



;
3 ornsgy Ha 1€, METOI0 POOOTH € TIOKPAIICHHS EKOJOTIYHUX TOKA3HHKIB

TPAHCIIOPTHUX 3aC001B 3aB/ISIKU JOCIIPKCHHIO BUKOPUCTAHHS CIUPTOBUX OCH3HMHIB
Ha IX JBUT'YHAX

JIns1 JOCSATHEHHS MOCTaBJICHOI METH HEOOX1THO BUPIIIUTH HACTYIHI 3aBJaHHS:

- 3MIMCHUTH aHall3 3aCTOCYBaHHS KHCHEBMICHHMX CIIOJYK B SKOCTI
QBTEPHATHBHOTO MMAJMBA 1 KOMIIOHEHTIB /0 aBTOMOOITbHUX OCH3UHIB;

- 3MIUCHUTA  TEOPETUYHl  JOCHIDKEHHS  €TaHOJdy B SIKOCTI
BHCOKOOKTAHOBOI'0O KOMITOHEHTa aBTOMOOUILHOTO OCH3UHY;

— MPOBECTH JOCIIDKEHHSI BIUIMBY JOOABKH E€THUJIOBOTO CIUPTY JI0
OCH3MHY Ha TOKCHUYHICTH BIJANPAIlbOBAHUX Ta3iB, €KOHOMIYHICTh Ta i370B1 SIKOCTI
aBTOMOOLITIB BA3;

- IIPOBECTH pe3yJbTaTH BUIIPOOyBaHb OeH3MHYy A-95E, mo wmictuth
10% eraHoy B eKCILTyaTallliHUX YMOBAX;

— 3MIMCHUTH PO3PaXyHOK €KOHOMIYHOI €()eKTHBHOCTI BiJ] BAKOPUCTAHHS
aTbTEPHATUBHOTO BHUAY MaJIbHOTO Ta 30UIBIICHHS CTYIEHS CTHCKY Ha IPOTOTHII

JIBUT'YHA.



PO3JILI 1
CTAH MMATAHHA 1 3ABJAHHS IOCJIDKEHHB

1.1 3acrocyBaHHSI KHCHEBMICHHX CIHOJYK B SIKOCTi aJbTePHATHBHOIO
NaJUBa i KOMIIOHEHTIB 10 aBTOMOOIJILHUX OCH3UHIB

Hedimut HadTH TPU3BIB [0 TOrO, IO y BCIX IHAYCTPIAIbHO PO3BHHEHUX
KpaiHax TOYaBCsl TMOUIYK PE3EepBIB JUIsl €KOHOMII HadTOBOro MHajvBa Ta MONIYK
aIbTEPHATUBHUX TIOHOBJIIOBAaHUX JDKEpEdI CHPOBMHM 1 TanMBa, B  YacTIll,
aBTOMOOUTBHOTO.  3'SIBUJIMCA HOBI  YSBIEHHA IIOJ0 OIIHKH €(QEeKTUBHOCTI
BUKOPUCTAHHS aBTOMOOUIBHOTO OEH3MHY, SIKa ChOTOIHI OIIHIOETHCS BEIMYUHOIO
npoOiry Ha OJAMHUIIO NepepoOIeHOT HADTH.

IcHyrOoTh pi3HI NIIAXKM JOCSITHEHHS €KOHOMIi IajJiuBa B  eKCILTyaTallli
aBTOMOOUIBHOTO TPAHCIIOPTY: KOHCTPYKTHUBHE BJIOCKOHAJICHHS IBUTYHIB, IIUH 1
MIJBICOK, 3HMKEHHS Macu JBHI'YHa, 3aCTOCYBaHHS HAaMIBIPOBIAHUKOBOI CHCTEMH
3arajloBaHHs, €JIEKTPOHHOI CHCTEMH PO3MMWIECHHS (BIPHUCKYBaHHs) manuBa 1 T. [l
[HImMM pe3epBOM €KOHOMIi aBTOMOOUIBHMX O€H3MHIB € TMIJABUILEHHS CTYIEHS
CTUCHEHHS, SIKE€ TICHO IMOB'si3aHE 31 30UIbIICHHSAM OKTaHOBOTO umcia [1]-[8]. OnHaxk,
YUM BHIINE OKTAHOBE YKCIO OCH3MHY, THM HWXK4YUi Horo Buxim 3 Hadtu [8].
MixHapoHa IpaKkTUKa BUKOPUCTaHHS peopMyllipoBaHUX OCH3MHIB 1 €KCIUTyaTallli
aBTOMOOLTIB TMOKa3ye, 0 3HAYHY EKOHOMil0 Ha(TH 1 OJHOYACHOIO ITiABUIIECHHS
OKTaHOBOI'0 4Hciia OCH3MHIB MOKHA 3a0€3MEYUTH 3a PaxyHOK BBEJCHHS B OCH3UH
PI3HMX BUCOKOOKTAHOBUX KOMIIOHEHTIB 1, 30KpeMa, TAKMX KUCHEBMICHUX CIOJIYK, SIK
METHJI TpeTOyTHII0BUH edip, MeTaHo 1 etaro [7]-[9].

3aranpHuM mepeBarolo edipiB 1 CHUPTIB € OUIbII TOBHE CHAJTIOBAHHS 3
MEHIIMM BHUKHUIOM IIKIJJIMBUX PEUYOBHUH, LIO JIO3BOJISIE 3HU3UTU BUKHIU OKCUIY
Byriemio Ha 32.5%, ByrneBoaHiB Ha 14.5% [8]-[9] i BuBecTH 3i ckiamy OCH3UHY
KaHIleporeHHuit 6en3os. OkcureHatu poTo XIMIYHO MEHII aKTHBHI, HIXK BYTJIEBO/IHI,
1, OTXe, MaloTh OUIbII HU3bKY CMOTOYTBOpIOIOUY 31aTHICTH [8]. Ilpore, BumumBae
MEeCUMICTUYHUN MPOTHO3 3aCTOCYBAaHHS CIIUPTIB [9].

3HIKEHHSI KITLKOCTI BUKHU/IIB B1IOYBAETHCS 3 IBOX MpuymH. [lo-miepiie, yqactsb

KHCHEBMICHUX CIOJYK B MPOLIECI TOPIHHS MPU3BOAUTD /10 KPAIIOTO CIiBBIIHOIICHHS
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najuBa 3 KHCHEM TIOBITPS, 1, SK HACTIAOK, 10 OUIBII TIOBHOMY 3TOPSHHIO

BYTJIEBOJHEBOrO manuBa. [lo-apyre, KHUCHEBMICHI CIOJYKH XapaKTepU3YIOThCS
BUCOKMMH OKTAaHOBHMH YHCJIAMH 3MIIIaHHS 1 TOMY € TapHOIO 3aMIHOI0 TOKCHYHHUX
apomaTu4HuX 3'eqHanb 1 TEC.

Tomy, nounHaoun 3 70-X pOKiB MUHYJIOTO CTOJITTS, OCHOBHUM HAaINpPSMKOM
poOIT 3 OTpUMaHHS BHCOKOOKTAHOBHUX OCH3WHIB, SKi BIJIIMOBIJAIOTh BHUPIMICHHIO
€KOJIOTIYHUX Tpo0ieM, CTajl0 BUKOPUCTAHHS PI3HUX KUCHEBMICHHX CIOJYK
(amipatuyaux edipiB 1 CIUPTIB) 3 MOCTYNMOBUM 30UIBIICHHSIM iX YaCTKU B OCH3MHAX.
3acTOCyBaHHS KHMCHEBMICHHX CIOJYK B MaJMBl MOYMHAETHCA B LIJIOMY psAIl KpaiH:
bpasunii (eranon, 1970), Itami (MTBE, 1973 r.), ®PH (etanomn, 1975 r.), Oiunsumaii
(eranon, 1979 r. [9] ), CIHA (MTBE, 1979 r. [94]), llBewii (eTanoma, 1979 r.
[9]), 3imbabBe (eTanon, 1979 r. [6]), Pocii (MTBE, 1979 r. [9]).

Ha npakTuiii, kpim 3a3Ha4€HUX BUILE KUICHEBMICHUX CIIOJIYK, BUKOPUCTOBYIOTh
takox: TperOyTwinoBuil cnupt (TBC), mermn-tperaminosuit edpip (MTAE), erui-
tpetOyTunosuii edpip (ETBE), etun-rperaminosuii edip (ETAE ), mi-izonpomninoBuit
edip (UIIIE).

Cepen pi3HHX BapiaHTIB MOJIepHI3aIlli aBTOMOOIILHOIO TIaJMBa MOXHA
BU/JIIJTUTH JIBA OCHOBHUX HATPSIMKU:

1. BuKOpuUCTaHHS KHCHEBMICHHUX CIIOIYK B SIKOCT1 aJbTEPHATUBHOIO MaJNBa

2. BukopucTtaHHsS KHCHEBMICHMX CIIOJYK B SKOCTI J00aBKH 10 OCH3WHIB
Benuuesnuii iHTEpec 10 X CHOJIYK MIATBEPAXKYETHCS BEIMKUM KUIBKICTIO HAyKOBOT
Ta TOMYJSPHOI JIITepaTypu, NPHUCBAYEHOI IiX BHUKOPHUCTAHHIO $K JOOABKH [0

aBTOMOOITBHUX TMAJIMB 1 K albTepHaTUBHOrO nanmsa [98-102].

1.2 AnabTepHaTHBHE AaBTOMOOiJIbHE NAJINBO

HaiiGinpm kapAUHAIBHUM PIIIEHHSM y CTBOPEHHI E€KOJOTIYHO Oe3MeYHOro
najuBa € po3poOKa, TaK 3BAHUX AJbTEPHATHUBHUX ManuB [6], [13]: 3pimkeHux i
KOMIIPUMOBAHUX Ta3iB, CIUPTIB 1 iX cywmimed 3 OCH3WHOM, MITYYHOTO PiJKOTO
najuBa, BOJIHIO, €JIEKTPUKH 1 coHsyHOi eHeprii [10]. 3arajbHUM TiAHICTIO
3a3HAUYEHUX BHJIIB MaJHMBa € TE, 1[0 BOHU MOXYTh OyTH OTpHUMaHl 3 CHPOBHUHH HE

HapTOBOrO BUHUKHEHHS. KpiM TOro, mpu BUKOPUCTAaHHI aJbTEPHATHBHUX TMAJIHB
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KUTBKICTh BUKHAIB mKimmuBuX pedoBuH 3 OI' (CO, CH, NOx) 3Ha4HO HIKYE, HIXK B

pasi kpamux pedopmynipoBanuil 6eH3uHiB [16], abo BijicyTHe B3arami. 3HAYHHMA
MIPOTPEC ChOTOIHI TOCATHYTO B PO3POOI TPAaHCHOPTY, IO MPAIIOE HA CTUCHYTOMY
IPUPOIHOMY T'a3i, BOJHEBOMY IAJIMBI, €JCKTPHIIL 1 0co0mBo eTanom [15]-[17].

[lepma 3raagka mnpo BHUKOpPUCTaHHS crupTiB (B bpaswmii) y ckiami
aBTOMOOUTEHUX OeH3mHIB BigHOCHTBCS 70 20 - 30 pOKiB MHHYJIOTO CTOJITTS.
BUNPOOYBAaHHS €TaHOJIy IMOKa3ajiH, M0 MopsA 3 0e3yMOBHMMHM Ie€peBaraMu, €TaHo
BOJIOJIIE 1 TIUTAM PSIZIOM HEMOMIKIB (IUB. HUXKYE). TOMYy €TUIOBHI CIIUPT HE 3HANIIIOB
BiJIpa3y WIBUAKOIO 1 IIMPOKOro 3acrtocyBaHHs. Y 1970-x pokax B 3B'SI3KYy 3
KaTacTpopiYHUM TIOTIPIICHHSIM €KOJIOTTYHOI OOCTaHOBKHM 1 crajiaxoM HadTOBOi
KpU3HU T0YaJoCs BIAPOJKEHHS 1HTEpecy 10 CHUPTIB 1, 0coOnmBO g0 etaHoidy. lLle
OOyMOBJICHO THUM, IO €TaHOJ MOKE€ OyTH OTPUMAaHUN 3 TOCTIMHO MOHOBIIOBAHUX
JKEpe POCIMHHOT CUPOBUHHU, OlOMacu, a TakOX BYTULIsA, MOOYTOBHUX BIIXOMIB 1
B3araji 3 JpKepes He HAaTOBUN XapaKkTepy.

Hacrinpku OnaromosiyyHa cutyalisi ckianacsa B bpasuiii, sika € OCHOBHUM
BUPOOHMKOM eTaHody B cBiTI (12 mupna. JliTpiB eraHony Ha pik, 0 CTaHOBUTH
MOJIOBUHY 00csAry moTpebu B OeH3uHi 1 57% cBiTOBOro BUpOOHUIITBA). Bech
bpasmibcbkuii  €TaHON OTPUMYIOTH 3 IYKPOBOTO oOuepeTy (epMeHTallIiHUM
cnocobom. YactuHa nanuBHOro eranony immopryerbes (300 000 M / pik) 3 1HIIMX
Kpain. Bce 1e crano moxnuBuM, 3aBasku HamionansHoi mporpamu (1970 p) mo
HIMPOKOMACIITAOHOMY BUKOPHUCTAHHS €TAHOJY B SIKOCTI aBTOMOOUIBHOIO MajiuBa Ta
cyOcuIisix BiaJu, 5IKi, B CBOIO Yepry, OTPMMaJM BIANOBIIHY (DIHAHCOBY MiATPUMKY
CaiTOBOr0 0aHKY, a TAKOX 3aBISKH JE€PKaBHUM TapaHTIsIM 3aKyITiBJII CTPOTO MEBHOI
KUIBKOCTI MPOAYKIIiT y nepkaBHii HadToBO1 KomnaHii PETROBRAS.

3 1980 mo 1985 pik, B mepioj 3HUKEHHS THTEPECY A0 CIOKUBAHHS I[LIIHOBOTO
CIUPTY, YpsiA BUTPATUB Ha MIATPUMKY ramysi 2.0 mupa. Jonapis, 1mo ckiano Maixke
30 BiICOTKIB BiJ 30BHIIIHIX MO3WK. B jganuii yac B "eTaHOJIbHIN" MPOMUCIOBOCTI 1
MOB'SI3aHUX 3 HEI0 Trajay3sx NpamioioTh Outkiie 500 THC. YOJOBIK, a aBTOIMAPK
aBTOMOO1TIB, TIPAIIOIOYUX HAa €TaHOJI1, CKJaaaeThcs 3 ABoX BUIB: 40% aBTomapky
BUKOPHUCTOBYE 4HCTHI eTaHon (3 4% Boau) 1 60% aBromapky - OensuH 3 22%

6e3BonHOrO eraHomy. [Ipu HecTadi MaTMBHOTO €TAHOIY HOTO 3aMIHIOIOTH CYMIIIIIIO,
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sxa mae 60% ertanoiy, 33% mertanony 1 7% Oen3uny [18].

VY IlIBeuii nuTaHHS BHOPOBAHKEHHS €TAaHONIY, SK aBTOMOOLUIbHE MAaJMBO,
IpUAUIIETbCS ocobnmuBa yBara. llIBeachke mogaTKoBE 3aKOHOJAABCTBO 3BUIBHSE Bij
CIulaTh ToAaTtky Ha Oen3uH E85 MOBHICTIO, fKIIO BIH BUKOPUCTOBYETHCS B
aBToOycax. [logarok Ha OEH3MH, IO MICTUTh €TAHOJ, 3MEHIIYETHCS MapajeiabHO 31
301IbIIEHHSAM YacTKU eTaHoy B nanusi. Kommanis "Shell" crana nepmioro B [Bemii,
sKa BUpIIIKAJIA MMOCTa4aTH OOJIaJHAHHA JJIA 3alpaBHUX CTaHIH, 10 MPaIOITh 3
oemsunoM E85. Ha BigmiHy Big aMepuKaHCHKUX HA(PTOBUX KOMIAaHIM, peakiis
IIBEJCHKUX BUPOOHUKIB HAPTONPOAYKTIB Ha BIPOBAIHKEHHS €TAHOIY JIEIIO
cTpuMana [7].

Etanonbne nanuBo E85 (85% eranon + 15% OeH3uHy) BUABWIOCS HAWOLIBII
CXOXXKHUM 111 poOoTu HOBOI manmBHOI cuctemu "Flexible Fuel Vehieles" (FFV [15])
Konnenuis aBromo6inst 3 FFV nosnsrae B ToMy, 110 BiH Ma€ €UHUNA MAJIMBHUNA Oak
JUTsL cyMilIl O€H3MHY 3 €TaHOJOM Oynb-sIKOTo ckiaay. BianoBigHO A0 1€l mporpamu
10 2002 poky 6;m3bk0 2 MitH. ABToMo611iB B CIITA 6ys0 ocHamieHo cuctemoro FFV,
3 Hux Omuszpko 100 000 BukopucroByBamu E8S5 [10]i TexHoOJOrlT MNaJIMBHUX
eJIeMEHTIB (OCepenKiB), IO MPEACTABISAIOTh 3 ce0e eNeKTPOXIMIYHHMN TPHUCTPIH |,
3/IaTHUN TIEPETBOPIOBATH XIMIUHY €HEPril0 B €JIeKTpUYHY 1 TerioBy. [Ipommuciose
BUKOPUCTAaHHS JaHa TEXHOJIOTIS OTpuMaia 3aBIsSKM aKTUBHOCTI kommnaHii NASA.
KoHCTpyKTOpH KOCMIYHHX armapariB 3aCTOCOBYBaJIM '"TAJWBHI €JIEMEHTH" B SKOCTI
JKEpeN eNEeKTPUYHOro CTpymy 1 Teria. HailOinbin BiAMOBIAHUM MaIMBOM JJISI HUX
BUsiBUBCA OeH3uH Mapku E85. Bmepiie aBTOMOOUNI, 110 peali3yloTh TEXHOJOTIIO
"MmanuBHUX ocepeakiB", Oynu mpoaeMoHCTpoBaHl kommaHisMu Daimler-Benz i
Toyota y @®pankdypTti Ha 57-My MixkHapoaHOMY aBTO 110y Yy BepecH1 1997 poky [7].

[Ipote, eTtaHom 1 MeTaHON SK AJIbTEPHATHUBHI MaJlMBa TMOKHU 0 HE HAOyIH
IITMPOKOTO TOIIUPEHHS Yepe3 HU3KY BIIACTHBHX IM HECTaTKiB. [ OJJOBHMMU 3 HHX €
BHUCOKA BapTICTh (B 2 pa3u Oulblla BapTOCTI OCH3MHY) 1, XO4Ya 1 MOHOBJIIOBaHI, alie
oOMeXeHI  CUpOBHHHI  pecypcu. llepemkomoro 10  MIHPOKOMACHITAOHOTO
BUKOPHUCTAHHS METAHOJIY 1 €TaHOJY € 1 psii PI3UKO-XIMIYHUX BiIacTUBOCTEH. Jlo HUX
BIIHOCUTHCA HHU3bKa TemioTa 3ropsHHS [19] 1 OuUThIl HHM3BKE CITIBBITHOIICHHS

HOBITPSA-TIANMBO, LI0 30UIbLIye TUCK mMapiB OeH3WHIB 3a Peiinom, 3MiHIOE iX
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bpakiiHuil ckjaA 1 HEraTMBHO BIUIMBAaE Ha EKCIUTyaTalllo maauBa 1 poOoTy

aBToMOO1TIB [8]-[14]. Bucoka TemioTra BUIApOBYBaHHS MOXE CTBOPUTH BEJIHKI
TPYAHOII MpH 3amycKy aBuryHa [8]. Tak, y pasi 4MCTOr0 METaHONIy Taka IpobdieMa
MOX€ BUHMKHYTH Bxke Ipu Temrieparypi -10 °© C. Hwxde miei Temneparypu mapis
NajaruBa HEJOCTATHBO ISl CTBOPEHHS JIETKO3aMMHUCTOI0 cyMillli. JIJisi eTaHOTy HUXKHIO
MEXY BUIIAPOBYBAHOCTI CTAaHOBUTH -15 © C. beH3uHu Ha BiAMIHY BiJl CIUPTIB MAIOTh
JIOCTaTHIO BHUIIAPOBYBAHICTh, IO 3a0e3leuye MOKIUBICTh 3alyCKy JABUTYHA MpH
TOCUTh HU3BKUX Temmeparypax (-22° C). KpiM Toro, 3acTocyBaHHS CHUPTY B
YUCTOMY BUTJIAJII 301IbIIIY€E HMOBIPHICTh YTBOPEHHS "MapoBoi npobku". HasBHICTH B
CHUPTAX MOJSPHOI TIAPOKCUIBLHOI TPYMU OOYMOBIIOE iX OLIBII BHCOKY XIMIYHY
aKTUBHICTh B MOPIBHSAHHI 3 €dipaMu 1 TPAAULIHHUMU BUJIaMH NaiuB. ToMy cnupTu
(B MeHII Mipi iX 100aBKH 10 OCH3UHIB) CIPHUSAIOTH KOPO3li METajiB, 0COOJMBO
[IMHKY, CBUHIIIO, MarHito [8].

[Ipy BUKOpHUCTAaHHI CHUPTIB B SIKOCTI manuBa (a00 y BUIVIAII CyMIIIEH 3
OCH3WHOM) Ma€ MiCIle MIJBUIIEHUNA 3HOC METAJIEBUX MOBEPXOHb TEPTs, HIK B pasi
yuctux OeH3uHiB [8]. [Ipu oMy OLIBII arpECUBHUM € €TaHOJI B CyMIIl 3 OEH3UHOM,
HIDK METaHOJI;, B YHMCTOMY BHUIJISIII €TaHOJ MEHII AarpeCMBHUM, HIK METaHOJ.
ATpEecHBHICTh CHHUPTIB [0 BIIHOMIEHHIO JO METAIiB 3HAYHO 30UIBIIYETHCS B
IPUCYTHOCTI PO3YMHEHOI BOJAM 1 B M€ OUIBIIOMY CTyHNEHI B MPUCYTHOCTI
BIJIOKPEMJICHOIO BiJ CHUPTY BUIbHOT Boau. /[l 3axucTty mnDanuBHUX OakiB
aBTOMOOUIIB TMOIIMPEHE 3aCTOCYBaHHS 3aXMCHOTO TMOKPHUTTS 31 CIUIaBy OJIOBa 3i
CBHUHIIEM, SIKE MiJAA€THCSA CHIIBHOMY arpeCUBHOTO BILTUBY O€3BOJHOTO €TaHOMY, ajie
BXKE TMpHU J00aBKaX HAMMEHIIHMX KUTBKOCTEH BOAM 1€ Mdisl 3HWXKYEThcs. HeoOximHo
BIJI3HAYUTH, 110 JI00aBKa J0 CIUPTOBMICHOT OCH3MHY HEBEIMKHX KIJIBKOCTEH aMiHIB
HIBEJIIOE arpecHBHA JIisl CHUPTIB HA METAJICB1 JIeTall.

CnupTu € XOpOLIMMHU PO3YMHHMKAMH, arpecMBHOI [Ii Ha IJacTMacoBl abo
ryMOBI JeTajli TaJuBHOI CHUCTEMH aBTOMOOLIIB, [HHUINA MaTUBHUX (QUIBTPIB,
BUTOTOBIICHI 3 momi aminy [8]-[17]. ®PaxiBui ¢ipmu "Du Pont de Nemours"
BBA)KAIOTh, 1[0 YMM MEHIIE MOJIEKYJSIpHA Maca CIOJYKH TOMOJIOTIYHOIO psIy
CHHPTIB, TUM OLIBIINIA BIUTUB BiH CIPABIISE HAa elacTOMEpPH. BCTaHOBIIEHO TaKOX, 110

€TaHOJ MEHII AarpecMBHUN [0 TYMOBOTEXHIYHMM BHUPOOaM B TIOPIBHSAHHI 3
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MeTaHOJOM. 3 1HIIOTO OOKY, BBa)KA€ThCS JOBEJICHUM, 1[0 YTBOPEHA IPU 3TOPSHHI

METaHOJIy MypalllHa KUCJIOTa € OCHOBHOIO MPUYUHOIO 3POCTAHHS CTYMEHS KOPO3ii 1
3HOCY JIBUTYHIB, IPALIOIOYMX HA IbOMY CIIUPTI.

Bucoka po3urMHHA 3[aTHICTh CHUPTIB € MPUYMHOIO YTBOPEHHS BIJKIJIAJEHB 1
3a0pyaHeHb MaIMBHUX (UIBTPIB. el Hemomik 4acTKOBO KOMIICHCYEThCS 3aTHICTIO
CIUPTIB PO3UYMHATH BIIKIAIEHHS BYTJEBOIHEBOI XapakTepy. 3a BKa3aHWMH BHIIC
NPUYUH BUKOPUCTAHHS 3HAYHUX KUIBKOCTEH CHUPTY B aBTOMOOLILHOMY IaJiMBi
MOB'S3aHO 3 MPAKTUYHUMHU TPYIHOIIAMH, SKI HEOOXITHO BPaXOBYBATH B KOKHOMY
KOHKPETHOMY BUTIAJKY.

VY npoaykTax 3ropsiHHS METAHOJIy Ta €TaHOJY BUSBIICHI albJETIIU 1 OpraHivHi
KHCIIOTH, SIKI HEAOCTaTHbO €(QEKTHBHO 3HEIIKOKYIOTHCS 3aCTOCOBYBAHMMH B
ABTOMOOUTSIX KaTalITHYHUMH HedTpamizatropamu [7]-[20]. ¥V pasi BukopucTaHHS
YUCTUX METAHOJIy 1 €TaHOIYy CTa€e HEOOXIIHMM 3MIHA KOHCTPYKIIi JBUTYHA

BHYTPIIIHBOT'O 3TrOPSTHHS.

1.3  BukopucraHHsi KHCHEBMICHMX CHOJYK B $IKOCTi J00aBKH [10
OCH3UHIB

OpHoyacHO 3 JOCIHIDKEHHSMH MOXJIMBOCTI BUKOPUCTAaHHS METAHOIY 1
€TaHOIy B SIKOCTI aJbTEPHATUBHOTO TMaJuBa TMPOBOJAMIKCS JOCIHIHDKCHHS IUX
CIIOJTYK B SKOCTI BHCOKOOKTAaHOBHX J100aBOK /10 OCH3MHIB. Y 3B'SI3Ky 3 IIUM B
cepenuHi 80-x pokiB B 3axifgHii €Bpomi po3ropHynacs nojeMika HaBKOJIO MHTAHHS
PO MOKJIMBE KUIbKICHUIA BMICT KUCHEBMICHHMX 0OABOK B O€H3MHAaX, a €Bporneiichka
acolialis BUpoOHUKIB KUCHEBMICHUX a00aBok A0 nainuB (EBOA) onmyOmikyBana naHi
M0 TPAaHWYHO JOMYCTUMOTO BMICTY IMX 100aBOK B mainuBax B kpaiHax €C. JlaHi,
BCTAHOBJICHI €BPOMEMCHKOIO aCOIIAIEI0 BUPOOHUKIB KHUCHEBMICHUX JT00aBOK 0
nanuB (EBOA), moka3ytoTh, 110 aBTOMOOLII, 10 €KCIUIyaTyIOThCS Ha MalMBi, IO
MictuTh 2.7% (Mmac.) KucHeBMiCHUX J100aBOK B pPO3paxyHKy Ha KHCEHb, IIO
MPUHOMHCTOCTI, CIIBBIJHOIICHHIO TOBITPSA-TIAJIMBO 1 BHUTpATI TMajWBa HE
MOCTYMAIOTHCS MalllUHAM, IO E€KCIUTyaTyeThCS Ha YUCTO BYIJIEBOJHEBOMY IaiMBi
(Tabn. 1.5, [6]).

[Tpu BUKOpPUCTaHHI METAHOIY 1 €TaHoIy (0COOJMBO OCTAHHBHOTO) B KUIBKOCTI,



14
3a3HaueHUX B TaOi. 1.8, iX HENONIKM CTalOTh HECYTT€BUMHU. Tak, HANMPHUKIAA, TpU

yTpUMaHHI €TaHoJly B mayuBHiM cymimi 10 10% He moTpiOHO MoJIepHi3allii ABUTYHIB
1 MpU LBbOMY TPYAHONIIB B EKCIUTyaTalli aBTOMOOUIIB He BuHMKae [15]. Bwmict
anpaeriaiB B OI' mpu iboMy 3MEHIIYEThCS B 2 - 4 pa3u, B OPIBHIHHI 3 X KUIBKICTIO
P BUKOPUCTaHHI CIHPTIB B SIKOCTI ajbTepHaTHBHOrO mnanuBa. 3 1980-x pokis
MMOYMHAETHCSI MAacOBE BUKOPHUCTaHHS OCH3uHIB, 1m0 Mictath 5, 10 (Tazoxom "), 15
(EI5) 1 22% eranony B bpazunii, CIHA, Iseuii, ['omnanaii, @panmii, Kanamai ta
Komym6ii.

OpHoYacHO 13 3aCTOCYBAHHSM O€H3MHO-CIIMPTOBUX MajUB IPOBOISATHCA
mupokoMacmtabui gocnimpkeHHs 1 iHmmx KCC. Ha nymky excnepTiB HadTOBOi
xoMmranii Chevron, ocHOBHOIO anbTepHaTHBOIO eTaHoily € MTBE - mpoaykr, sikuii
cunre3yerbest Ha HIT3. TIpomotopom MTEBE € dipma Atlantic-Richfield Corporation
(ARCO), sxa € ocHOBHMM BHpPOOHWUKOM Iboro mponaykry B CILIA [20]. [HiticHo,
HayKOBa 1 MOMyJsipHA JiTeparypa Ha mnoyaTky 90-x pokiB HIMPOKO BijoOpaxkaia
YCIIXH, HOCATHYTI B Moaudikaiii 6eH3uHiB nusixom nqo6aBok MTBE. Beaxkanocs,
[0 e aHTUAETOHATOp HAaWMEHI HEeOE3MEeUHUN JJIsi HABKOJIMIIIHHOTO CEPEIOBUIIA
[8]-[20]. Tlpm iioro BHUKOpHUCTaHHI 3HAYHO 3HHUXKYETbCS YTBOPCHHS OKCHAY
BYIJIEIO. VOro BIUIMB Ha yTBOPEHHS OKCHJIB a30Ty HE BCTAHOBJIICHO, HA OCBITY
aNbACTIIB - BIUIMB MIHIMaJdbHE 1 HalMEHIE 3 YCiX KHCHEBMICHHUX J00aBOK 0
OCH3MHIB, BIJIOMHUX J0 TeNepilmHbOro vacy [7], [8]. 3 mopiBHSHHS (i3UKO-XIMIYHHUX
BJIACTUBOCTEN cmupTiB, edipiB Ta OeH3uHiB (Tabn. 1.8) BugHo, mo MTBE
XapaKTepU3y€eEThCsl 3HAYHO OLIBIIOI0 TEIJIOTOI 3TOPSHHS, HIXK €TaHOJI, 1 JIMIIIE TPOXHU
NOCTYNA€EThCA 32 LIMMHU MOKa3HUKU 0a30BOro OeH3uHy. ToMy OCTaHHIM 4YacoM Ha
NpakTUIll HahOLIeIl MmHMpoko 3acTocoByioThb MTBE. Bpenenus B 0a30B1 OeH3UHU
MTEBE (8-11%) no3Bomsie oTpuMyBaT HE €TUIIHLOBaHI aBTOMOOUTbHI OCH3UHU PI3HUX
MapokK 3 OUIbII BHUCOKMM BMICTOM HHU3bKOOKTAaHOBHX KOMIIOHEHTIB, HIK TIpHU
BUKOPHUCTAHHI aJK1JIaTa.

bensunn 3 MTBE xapaktepusyroThCsi MIJABUIIEHOI YaCTKOI (pakiliid, 1o
BuknnaroTe 10 100 °© C, nmpu 1npoMy 3HHMXKYETbCS Temrieparypa BUKUIaHHS 50%
oensuny. lle m03BOsIE MUPOKO BUKOPUCTOBYBATH BUCOKO KHILUIAYl Oa30BI OCH3UHU,

10 B CBOIO YEpry 3HIDKYE BMICT apOMAaTUYHHUX BYTJIEBOAHIB; TPOXH 3MEHIIYE THUCK
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HacuueHux mapiB Oensuny. IlepeBaroro MTBE € xopomia po3unHHiCTh B O€H3UHI 1

Ipy 1bOMY BIH HE BHUMHBAETCS 3 HbOTO BOJOI0. Ha mpoTuBary neskum BiIOMUM
aHTHJIETOHATOpaM Ha OCHOBI eneMeHToopraHiynux crnonyk MTBE HE 3menmiye
Gbi3uyHy 1 XIMIYHY CTaOUIBHICTh OCH3MHY, XapaKTEepU3YEThCS CTaOUIBHUM
aHTUJICTOHAIIMHUMHU BJIACTUBOCTAMM TIpu 30epiranHi 1 ekcrutyatanii. MTBE He
BUJUSIETBCA 3 OCH3UHY IIPU HU3bKHUX TEMIIEpaTypax i He pOOUTh arpecUBHOTrO Jii Ha
MeTaJieBl Ta HEMETaJIeB1 JeTalll IBUTYHA 1 CHCTEMHU PO3IOILTY MMaJIUBa.

Hes3Bakaroun Ha KijbKa 3HIKEHY TeIUIoTy 3ropsiHas (38.2 mpotu 42,5 MJTx /
KI' O€H3MHY), IPOLECH, 1110 MTPOTIKAIOTh B KAMEP1 3TOPSIHHS, 1 HOTYKHICTh ABUTYHA HE
3MIHIOIOTBCS B Ipolieci ekcrryaranii. [Ipu nboMy BuTpara O€H3UHY 3MEHILYEThCS Ha
7%, Temmeparypa XOJOJHOTO 3allyCKy JBWUTYHa 3HWXKYyeTbes Ha  8-15%,
30UTBIITY€ThCS TPUHOMHUCTICTD, 3a1100irae ooOMep3aHHs KaporopaTopa, MOIMIIYIOThCS
MUIOYi XapaKTEPUCTHKH, IKi HE CIIOCTEPIraeThcst YTBOpeHHS "mapoBux mpobok" [20].

Came Tomy Ha movatky 7/0-x i cepenuni 80-X pOKiB B psifii KpaiH Majio MicIie
iHTeHCMBHE BHpOOHMITBO ajikin moximHi edipiB (MTBE, ETBE i MTAE) [28],
[29]. Tlepmia mpomMuciioBa yctaHoBka notyxHictio 100 tuc. T / pik Oyna BBeAcHa B
excrutyararito B Itami B 1973 p, a B 1983 p Bupoonunteo MTBE, nanpuxman, B
CIIA, cranoswmia 6iu3bko 1.3 muH. T / pik 1 Oyno 3ocepemxeHo Ha 12 mpoMUCTOBUX
ycTaHoBKax. He3Bakaroum Ha mBuake 3poctanHs BupoOHuuTBa MTBE, monut Ha
HBOTO BHIepepkaB mpomnosuiii [30]. Bimomi maTeHTH Ha pi3HI CIOCOOM OTPUMAHHS
3a3HaYCHUX KOMIIOHEHTIB OCH3MHY, XOua, 3arajoM, OUIBIIICTh 3 HUX 3aCHOBAHO Ha
B3aemo/ii 13omepiB onediniB C4-C5 31 cnupTaMu B MPUCYTHOCTI KaTaiai3aTopiB MpH
MOMIPHHUX THUCKaX.

3actocyBannsa Oen3udiB 3 MTBE B CIIA 1, 30kpema, B Kamnidopnii Oyrno
J03BOJICHO TIBKM MICIS iX PETENhbHOr0 BUBYEHHS. [Ipruomy B MEpCHNEKTHBHOCTI
TakuX OEH3MHIB OyJuM OJHOCTAaWHO BIEBHEHI AMEPUKAHChKE KEPIBHULITBO IO
HABKOJIMITHBOMY CEpPEOBUILY, KaliQOpHIACbKE areHTCTBO 1 IHIII areHTCTBa 1
MIPOMHUCIIOBI TpymH. AJie, siK 1 ¢ OyJio O4iKyBaTH, TUTBKH MEPEBipKa YaCOM 3MOTJIa
JIaTA BIATOBIAL HA MUTAHHS MPO BIUIMB HOBUX J00ABOK J0 OCH3WHIB Ha €KOJIOTTYHY
oO0cTaHOBKY 1 310poB'ss moned. Kinbka poKiB CHOCTEpeKeHb 3a HacCliJKaMu

3actocyBanHd MTBE 3nago6mnocs rpomaacbkoi opranizamii 3 Can-OpaHIucko
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OxyBusters 1 ¢ipmi Tosco Corp., mo06 BCTAaHOBUTH 1 JOBECTH 10 IIMPOKUX KU

IPOMAJICBKOCTI pe3yJbTaTh CBOIX criocTepekeHb [13]. Bynau BcTaHOBIEHI YUCIEHHI
BUIAJKN OTPYEHHS TUTHOIO BOJO10, 1110 MicTuTh MTBE 1 mpoaykTu #oro HEmoBHOTO
OKHCIIeHHs. Bynu mpoBeneHi 4uciaeHH! (i3MKO-XIMIUHI, €KOJOTIYHI Ta MEIWYHI
JTOCIIKeHHS, SKUMH AoBejieHo, 1o MTBE € npuunHO0 Okl HIXK JABOX JIECATKIB
3axBoproBanb. CepeJ HHUX: acTMa, CHHYCHT, KOPOTKOYacHa BTpaTa Mam'sTi,
MOYACTIIIAHHS CEPIEOUTTS, TOJIOBHUN O11b, IIKIPHI PO3ApPATYBaHHS 1 1HIII. 3aBASKA
BUCOKIN JeTiodyocTi 1 mpoHukHOCTi, MTBE MoXe jerko mpoHMKaTH B OpraHizMm
JFOAVHU.

[Ipo6nema HeratuBHoro BrumBy MTBE Ha HaBkoJuIHE cepenoBuIle
neranbHo obOroBoproetbesi B Kamidopuii [13]-[16]. Ilig cuiabHUM HaTHCKOM
CYCIIUJIbCTBA aMEPUKAHCHKE YIPaBIiHHSA 1 KaliOpHIAChKE areHTCTBO 3 OXOPOHU
HABKOJIMIIHBOTO CEPEAOBHILA 3MYIIEH] OyJM BU3HATU (PaKT 3a0pyAHEHHS IM1136MHUX
1 mutHux Boa MTBE. IlepenbavaeThcs, 110 OCHOBHUMM MPUYMHAMU IILOTO € BUTIK
oen3uny Ha A3C 1 3 MiJI3eMHUX pe3epByapiB 1 HETIOBHE 3TOPSIHHS MaJIMBa B IMiJIBICHUX
MOTOpax KaTepiB 1 4oBHIB Ta iHmI. B ganuit yac B CIIIA nucKyTyeTbCsl CKIIaJIHE
nuTaHHs po MoxuuBy 3a00pony MTBE [14].

SAx anprepHaTMBa I11€i J00ABKH SK 1 paHillie PO3TJISAAIOTHECS BapiaHTH
BUKOPUCTaHHSA 1HIIKX e(]ipiB, MeTaHOIY 1 eraHoy. OCTaHHI OIISIIAI0ThCS K JAaBHI 1
ocHoBHi cynepuuku MTBE [16]-[20]. 3a cy4acHUMH OLIHKaMHU sy 3apyOiKHUX
daxiBiiB  [16] came eraHOA  HaWOUIbII  MEPCHEKTUBHUM  KOMIIOHEHTOM

aBTOMOOIJIFHOT'O MaJInBa, HE JTUBJITYNCH HA MOTr0 IEBHI HEIOMIKH.

1.4 TIpo6seMyn BHKOPHUCTAHHS CHMPTIB K BHCOKOOKTAHOBHMX J100aBOK
10 OeH3HHIB

Ha Biaminy Big edipiB cnupTu, 1O A0JAIOThCS B OCH3MHM B HEBEIMKUX
KUIBKOCTSIX, BHSBIISAIOTH 1€ OAWH Ccepho3Huil Hemomik. CHupTd, sSK BiJIOMO,
3MILIYIOTHCS 3 BOJOIO B Oy/Ib-SIKMX CIIBBIJHOILIEHHSX, ajleé MPUCYTHICTh KIHIIEBOIO B
CIUPTOBMICHOT O€H3MHI € mpuunHo0 (hazoBoro moaiay [13], [16]-[19]. Ocobauso e
NOpPOSIBIISIETHCSL B pa3l METaHONy, B MEHINIA Mipi - B pa3i eTaHoiy 1 OuIbId

BHCOKOMOJIEKYJIAPHUX CIHUPTiB. CTYIIHb MOJUTY 3aJIEKUTh BiJl TEMIIEPATypH, BMICTY
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CIHPTIB B CyMilIl, a TaKOX BIiJ] IPUCYTHOCTI B OCH3WHI apOMAaTUYHUX BYTJIEBOJHIB.

Tomy BBeneHHS B OEH3MH MeETaHOIY ab0 eTaHoJly BHMAarae oOOOB'SI3KOBOIO
BKJIIOUEHHS B HOro CKjiajx cTabumi3yrouumx 100aBOK abo0, I1HAKIIE KaXKydH, CIIIB
PO3YMHHHUKH, TOMOT€HI3YIOUMX CUCTeMY OCH3MH-BOAA- CIIUPT. aHAII3 JIITEPATyPHUX 1
nareHTHUX AaHux [20] mokasye, 10 B SKOCTI CTa01Ii3aTOpPIB OCH3MHO CIHUPTOBUX
CyMillleld TpPONOHYEThCS BUKOpUCTOBYBaTH: amiparmuyni crmuptu C3 - Ci2
HOpPMaJIbHOTO 1 posranmyxeHoro oymosu [13], [14], [16], deHOMU, aNKia areTaTu,
IPOCTi 1 cKkimamHi edipu 1 X MeTaIoOpraHiuHi MOX1/IHI, KETOHH, aMiHH, aJKUI aMiJH,
[TAP, a Takox riaikoml 1 iX edipu, aabAeriiu, KeTalu, aleTar 4 , ajIKiIKkapOoHaTH,
KapOOHOBI KHCJIOTH 1 cyMimn 3a3HaueHuX 3'enHadb [14]. JloOaBka 3a3Haue€HUX
3'€elHaHb MEPEIIKOKAE PO3LIAPYBAHHS CIIUPTOBMICHOTO OCH3UHY 10 TEMIIEpaTypH -
40 -f -23 ° C. Oguak ciaig 3a3HAYMTH, IO B IEPEBAKHIM KIJIBKOCTI  BHIIAJKiB,
pO3pOOKH  CTabLII3aTOPIB  HOCSITH «PELENTYPHUIN» XapakTep 1 HE IPYHTYIOThCS Ha
HKOJHHUX (PI3UKO-XIMIYHUX 3aKOHOMIPHOCTSX. Lle € mpuYnMHOI0 BiACYTHOCTI HAyKOBO
OOTpYHTOBAaHMX TMpaBUJ BHOOpPY CTaOLII3ylouuX J00aBOK 1 mepeadayeHHs ix
CTab1113yI04oro eexra B 3aJIeKHOCTI BiJ] CKIaay O€H3UHO CIMPTOBOI CyMIIi.
[Ipaktka po3pOOKM CHUPTOBMICHUX TAJIMB TIOKa3ye, M0 OUIBIIICTh
3a3HAYCHUX HEJOJIIKIB MOXHA MIHIMI3yBaTH IUIAXOM MiAOOpY CKIanxy OEH3WHY 1
3aCTOCYBaHHs pi3HUX J100aBOK [13]-[16]. AHami3 miTepaTypHUX JaHUX J03BOJIMB
BCTAHOBUTH, 110 HAWOLIBII MEPCHEKTUBHUMHU BUCOKOOKTAHOBHUMH J0OABKaMH 0
OCH3MHIB € METAHOJI 1 €TaHOJI, HE IUBJISTYNCH HA PSIJl BIACTUBUX M HEIOMIKIB. 3 ABOX
OCTaHHIX €TAaHOJ € KpallluM, TaK K OCH3WHU Ha HOro OCHOBI XapaKTEPHU3YHOThCA
KpallUMH aHTHJICTOHAIIIMHUMH BIIACTHBOCTSAMHM, OLIBINOK (a30BOi CTaOIIBHICTIO,

MEHIIIOI0 TOKCUYHICTIO 1 arpECUBHICTIO 0 MAJIUBHUX JIETAJCH CUCTEMH.

1.5 ExoHOMiYHi acneKTH BHMKOPHMCTAHHSI €TAHOJY B aBTOMOOIJILHUX
najauBax

OcHOBHUM Oap'epOM BHUKOPUCTAHHSI €TAHOJIbHUX MajluB € BUCOKA BapTICTh
€TaHOIy, B CEPEIHbOMY B [IBa pa3u NEPEBUILYE L[IHU HA OeH3UH. OJIHaK, 3 OIJIAY Ha,
IO 3amacu HaTH Ha IUTaHETI BKpall oOMeEXeHi, a JHKEepPelOM OTPUMAHHS €TaHOIy

MOXe OYyTH TIOHOBJIOBAHE POCIMHHA CHPOBWHA, TO CIOCTEPITAETHCS TEHICHIIS
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Nepexo/ly Ha €TaHOJbHI MajiuBa € MpaBWIbHOK. KpiM TOro, aMepruKaHChbKI €KOJIOTH

CIPaBEJIMBO BiA3HAYAIOTh, 110 B BapTICTh OCH3WHY HE BKJIIOYEHI BUTPATH HA BTpaTH
BiJl MICBKOTO CMOTY, KHCJIOTHUX JOIIIB 1, HapemTi, 30MTOK, [0 HAHOCHUTHCS BiJ
r100aapHOl 3MIHM KiIiMaTy. Y BapTiCTh OCH3WHY HE BXOJATh B SIBHOMY BHUIJISII
BUTPATH Ha yTPUMaHHS BIMCHKOBUX YIPYIOBaHb, SIKi MATPUMYIOTh CTaO1IbHICTH B
perionax, 3 skux CHIA immoptye HadTy. 3 ypaxyBaHHSM BIHCHKOBHUX BHTpAT,
Harnpukiaa B 30H1 [lepcbkoi 3aTOKH, BapTICTh OJIHIET Oapeni HahpTu 00xoauThes B 14
noJnapiB, a He B 18, AKi miaTaTh 3a Hel BUPOOHUKH [7].

Kpim TOro, ciij BpaxoByBaTH BHUTpPAaTH HA CTBOPEHHSA aJMIHICTPaTHBHUX
amapariB, $KI KOHTPOJIIOIOTh BHKOHAHHS €KOJIOT1TYHHUX 3aKOHIB 1 CTaHAapTiB,
IHCTPYMEHTAJIbHUN KOHTPOJIb 1 JOCTII)KEHHS B 00J1aCTi CTBOPEHHS HOBUX nanuB. He
MIJA0TBCSA  OIIHIN BTpAaTH 370pOB'St TPOMAJSIH 1 BapTICTh JIKYBaHHS XBOPOO,
npuunHoto sikux € OI'. 3a manumu AmepukaHchkoi ekojoriunoi acoramii (EITA)
PI3HHIIS Y BAPTOCTI 3BUYAHOr0 OEH3HMHY 1 O€H3HHY, 1110 MICTUTh €TaHOJI, CTAHOBHUTH
TPU LEHTU. 3aBASKKA IIMM TPHOM ILIEHTaM BJAJOCAd 3aMOO0IrTH MOTPAIUISHHIO B
atMmochepy 500000 TonH 3a0pyaHeHb [7].

[TopiBHSIHHA EKOHOMIYHUX BHUTpPAT TPH BUKOPHUCTAHHI PI3HUX OKCHICHATIB
MOKa3ye, 10 BUKOPUCTAHHS METAHOJIY 1 €TaHOJIy O01MAEThCS TPINIKA JOPOXKUe, HiK
Bukopuctanuds MTBE. 3a nmanumu po6otu [18] BapTicThb HNPUPOCTY OKTAaHOBOIO
yucia ais MTBE, metanony 1 eTaHoiy cTaHOBUTH BianoBifgHo (1ieHT / i): 0.47, 0.51
(3 ypaxyBaHHsM 00aBKU TpeTOyTUII0OBOTrO ciupty [7]) 1 0.65.

3a nepioa 3 1990 mo 1998 poku ob6csru cnokuBaHHs O¢H3UHIB B Pocii Tpoxu
sum3uncs, 3 30 go 22.6 muH. TowH, TOo6TO B 1.3 pasu. CHiBBITHOIICHHS
HU3BKOOKTAHOBUX Ta BHCOKOOKTAHOBMX OeH3uHIB 3pocia 3 4: 1 (1990 p) mo 2: 1
(1997 r.). VYKpaiHCBKUHPUHOK BHMara€ ChOTOJHI 3HAYHOTO  301IBIICHHS
BUPOOHUIITBA BUCOKOOKTAHOBMX OCH3MHIB, MOTpeda B SKUX B MalOyTHROMY Oyje
TUIbKH 3pocTatu [15].

Sk Bke BHIIIEC 3a3HAYAIIOCS, BITUYM3HSAHI HOPMATHUBH HA CKJIAJl BiANMPAIbOBAHUX
ra3iB B 5-8 pa3 nocrynarorbcs YuHHUM cTanaaptam CIHIA, ajne 1 BOHU NOPYIIYIOThCS
SK TpU BUIYCKY aBTOMOOWIIB, Tak 1 mpu ix ekcmyaramii. 3 mouatky 70-X [0

cepenuau 80-X pPOKIB BAAJIOCS JOMOTTHUCS 3HIKEHHS BUKHJIIB Y CEPIMHUX MAIWH B
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nmiBTopa-aBa pasu. 3 1985 poky B cTpaHax KOJHMIIHBOTO PAISHCHKOTO COIO3Y

MOCTYIOBO 3HIKYETHCS BUITYCK €TUJIOBAHOTO OEH3MHY, BIPOBA/KYIOTHCS HOBI
mapku OenzuHiB Al-80, AI-91, AI-92, AI-95, AI-98 i po3pobsroTecs HOBI ['OCTH
[18].

VY namnii kpaini po3po6isieni metanosbHi 6eH3unu (TY 38 101909 - §82), mo
MicTATh 5% metanony (BM-5, 6e3 crabimizaTopa) i 15% metanomy 3 7% 1300yTaHOIy
(BMC-15). ¥V 1982-83r.r. mpoBeicHI Jab0OpaTOPHO-CTEHIOBI 1 JabopaTOpHO-
JOPOKHI BHMPOOYBaHHS JOCHITHUX 3pa3kiB [19]. BumpoOyBaHHSIMH BCTaHOBIICHO,
0 JOCHIJHI 3pa3ku OEH3MHOMETAHOJbHUX CYMIIIEH 3a OCHOBHHMH (P13HKO-
XIMIYHUMH TIOKa3HHKaMHU Ta €KCIUTyaTallliHUMH BJIACTUBOCTSMH  BiJIIOBIAAIH
3aTBepAKeHUM BuMoram. Cepell HENOJIKIB BiJ3HAYCHI: 3HAYHE MOTIPIICHHS CTaHy
VIIUTBHIOIOYUX €JIEMEHTIB CHUCTEMH JKUBJICHHSI JBUTYHIB, 30UIbIICHHS BUTpaTH
nanuBa Ha 7-19%, BIAMOBM CHUCTEMH IMOJA4l MaJlUBa 4Y€pe3 YTBOPEHHS IMapOBUX
npoOok npu Temmeparypi mnoBitps Bume 20 °C, CXWIBHICTh CyMIIIEH M0
po3lIapyBaHHs B IIPOILIEC TPAHCIIOPTYBAHHS 1 30€piranHs, TeHACHIIIS 10 MABUIICHHS
3HOCY JeTajled UUIIHAPO-NOPUIHEBOI TPyHnu 1 HEOOXIJHICTh NEePearyCKOBOro
pO3ITpiBy JBUTYHA MpPU TeMIEpaTypl HABKOJMIIHBOrO TmoBiTps Huxkue 0 ° C.
3a3HayeHl HEMOJIKM OOYMOBIIOBAIM HEOOXITHICTH B JOOMpAIOBaHHI JBUTYHIB,
CUCTEMU >KMBJICHHS JBUTYHIB 1 BUPIIICHHI 1HIIMX TEXHIYHHUX 3aBAaHb. Kpim Toro,
CJIiJl BpaXOBYBATH, 110 METAHOJ € CUJIBHOIO OTPYTOIO.

3 HaBeNEHUX NPHUYMH 3aCTOCYBAHHS OEH3MHO-METAaHOJIBHHX cyMiled Oyio
BU3HAHO HEAOUUILHUM. Y TOW JK€ 4ac JepKaBHI BUIPOOYBaHHS aBTOMOOUIBHUX
oensuniB 3 MTBE (1981-83r.r.) [Tokazanm, mo aBromoOinsHui 6en3unu 3 MTBE 3a
(G13UKO-XIMIYHUMH BJIACTUBOCTSAMHU 1 E€KCIUTyaTallMHUMH MOKa3HUKaMH MPaKTUYHO
piBHOIIIHHI ToBapHux OeH3WHIB A-76 1 Al-93. V mnHamnii kpaini JomycKaeTbes
BBe/lICHHS B OeH3uHU pi3HUX Mapok 8-15% MTBE abo cymimnn MTBE (60%) 1
TperToyTanoy (40%). 1 6eH3uHu 32 OCHOBHUMU (DI3UKO- XIMIYHUMH MTOKa3HUKAMU
BianoBigarots [ OCT 2084-77.

Cran neraneld ABUTYHIB 1 BIJIKJIaJIeHb HA HUX K MPU poOOTI HA JOCBITYCHUX,
Tak 1 HAa TOBapHUX OCH3MHAX MPAKTUYHO OAHAKOBI. JloompaIfoBaHHS NBWUTYHIB, a

TaKOXX TEXHIYHMX 3aco0iB 30epiraHHsi 1 JOBENCHHS NPOAYKTY IO CIOKMBa4a HE
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noTpioHo. Tomy aBTOMOOUTHHI OeH3uHu A-76 1 Al-93, orpumani uUIIXOM

3MilllyBaHHs aBTO OeH3uHy A-72 (eTwiboBaHOro 1 HeeTwiboBaHOro) 3 8 1 11%
MTBE BianoBigHo, AOMYIIEHI 40 BUPOOHUIITBA 1 3acTocyBaHH: [19].

3aBIsSKM HAYKOBUM JIOCSTHEHHSIM, TaKOX pPO3POOJSIOTECS HOBI CHCTEMHU
3aMajyloBaHHs, MIKPOIMPOIIECOPHI CHCTEMH YIPABIIHHS 3amajlloBaHHSAM, OaraTto
TOYKOBUM YIIPUCKYBAaHHSIM IMajiiBa 1 HOB1 cuctemu HewTpamizamii BI' [16]. Oxnak ix
BIIPOBA/KCHHS SIBHO 3aTATHYJOCS. AJjie BCe 30UIBIIYETHCS POCIMCHKUI aBTOMapK
HiAIITOBXYE A0 MPUUHATTS pillydux 3axoniB. [lepmmM 3 HEOOXITHHUX KpPOKIB B
IbOMY HAmpsSMKY CTaJ0 BBEACHHA B PocCii HOBUX HOpM Ha CKJaJ BiAMpalbOBaHUX
raziB €Bpo-1 1 €Bpo-2.

3HayHe MOCUJICHHS HOPM Ha BUKWIY TOKCUYHHMX pedoBUH 3 BI' aBTOMOO1MIB 1
MOMITHE CKOPOYEHHsI, a B OMIDKYIN MEpCIeKTUBl MOBHA B1JIMOBA BiJl 3aCTOCYBAaHHSI
€TUJIOBAHOTO OEH3MHY, 3YMOBIIOIOTH JACHIIUT BUCOKOOKTAHOBUX KOMIIOHEHTIB Ha
oararpox HII3. EdextuBHUM crocoOOM BHpIIIEHHS Li€l TPOOJIEMU MOXKE CTaTH
BUKOPHUCTAHHS B CKJIaJl OEH3UHY BUCOKOOKTAHOBUX KHCHEBMICHHUX CIIONYK, IO YUCIIA

SIKUX HAJIEKUTHh €TAHOJI 1 JOOABKM HA KOT0 OCHOBI.

BucHoBKkH 10 po3aity

1. Ha ocHoBI aHami3y HasBHMX MyOJiKaliid BCTAHOBJIEHO, IIO €KOJOTiYyHa
Oe3rexka aBTOMOOUIRHOTO TPAHCIOPTY B 3HAUYHIA MIpl 3aJIeKUTh BiJl TOKA3HUKIB
SAKOCTI 3aCTOCOBYBAaHOTO IMajiuBa: 3MICTY €THJIOBOI DPIAMHH, apOMATHYHUX
BYTJIEBOJIHIB, CIPKHU.

2. Ilokazano, MmO OAHWM 13 TNUIAXIB JJs BHPIMICHHS EKOJIOTIYHOI Ta
pecypcHoOi nmpobsieMu BUPOOHUIITBA BUCOKOOKTAHOBUX HEETHJILOBAHWUX OCH3UHIB €
3aCTOCYBaHHS OKCUTEHATIB (CIIUPTIB 1 edipiB).

3. Anami3 JniTepaTypHUX JaHUX 1 3apyOlKHOrO JOCBIAYy BUKOPHUCTaHHS
OCH3MHO-ETAaHOJIBHOTO MaJHBa MOKA3ye, 10 JJIs YCIIIIHOTO BUKOPUCTAHHS €TAHOIY
B CKJaJl BITYM3HSHUX OCH3WHIB HEOOXITHO BHUPIIIUTH 3aBIAHHS IOJIIIICHHS
eKCIUTyaTallliHuX BJIACTUBOCTEM OEH3WMHIB 3 €TaHOJOM B YacTUHI (DI3UYHOI
CTaOlIbHOCTI, KOPO31MHOI aKTUBHOCTI MO BIJHOLIEHHIO O METAJEBUX IMOBEPXOHb,

arpecUBHOCTI 0 TYMOBOTEXHIYHUM BUPOOaM.
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4, Ha miacraBl BHUIIECKA3aHOIO, OCHOBHUM 3aBOAaHHSIM, € IOCIIIKEHHS

BUKOPHUCTAHHS CIHUPTOBUX OCH3WHIB Ta OKTAHOIIJIBMINYIOUMX T00aBOK Ha OCHOBI
€TaHOJy 1 KOMIIO3UWIIH HE eTWJIOBAaHMX OCH3WHIB, IO TPUMAIOTh Il JT00ABKU

JBUTYHAMH TPAHCTIOPTHUX 3aCOOIB.



22
PO3/ILII 2

TEOPETHUYHI JOCIIKEHHA ETAHOJIY B AKOCTI
BUCOKOOKTAHOBOI'O KOMIIOHEHTA ABTOMOBIJIBHOI'O
BEH3UHY

2.1 O0'eKT HocaimKeHHs

Metoro paHoro eramy poOOTH € YCYHEHHS 3a3HaueHUX HEAOMIKIB 1
BCTAHOBJICHHS MOJKJIMBOCTI BHKOPHUCTAaHHS €TaHONY, OJEPKYBaHOTO PI3HUMH
crioco0amu, Ik OKTaHO 301IbIIYBaJIbHOT JOOABKH aBTOMOOITEHUX OCH3UHIB.

Sk 00'exTH OCHIIKEHB 1 BUTIPOOYBaHb OOpaHi:

1.  AOGcoioTOBaHMI €TaHOJI, 3 KOHILIEHTpAI€lo eTaHony He MeHie 99,3% i1
BMICTOM Boau He Ourbiae 0.7%:;

2. Tigpomi3Hmii e€TaHOJN, 3 KOHIIEHTpPAIEI0 €TaHOIy He MeHme 96% i1
BMICTOM BoAu He Ouiblire 4%;

Sk ByryieBoJHEBI 0a3u BHUKOPUCTaHI: TOBApHI HEETUJIHOBaHI OCH3WHU MApPOK
A-72, A-76, A-91, A-93, A-95 mo TI'OCT-2084-77, Gensun A-92 mo TY
38.011165-87, 0ensunosa 6a3a A-80.

2.2 XapakTepUCTHKHU €TaAHOJIY

AkicTb  AOCHPKEHMX 3pa3KiB  €TaHoJly (T1APOJII3HOTO 1 CHHTETUYHO
abcomoToBaHuii) HaBeAeHO B Tabn. 2.1. 3pa3ku TiAPONIZHOTO 1 CHUHTETUYHOIO
€TaHoJTy OYJIM JOCIIKEH] 1 BUTIPOOYBaHI 32 OCHOBHUMH MOKa3HUKAMH SIKOCTI, BUOIp
SKUX 00YMOBIIFOBABCS OCHOBHUMH BHMOTaM, IO MPEA'SIBISIOTHCS 0 aBTOMOOITEHUX
oen3uniB o 'OCT 2084 1 koMIIieKCy METO/IB KBami(iKaIrliiHOT OIIHKK OCH3WHIB.
JaHi 3a (i3UKO-XIMIYHUMH Ta aHTUACTOHAIIMHUMHU BJIACTUBOCTIMHU JOCIIKEHUX

3pa3KiB T1APOJI3HOTO 1 CHHTETUYHOIO €TaHOJy HaBeieH1 B Ta0. 2.1 1 Tabu. 2.2.

Tabnuis 2.1 — SIkicTh 3pa3KkiB €TaHOTY

No 3/mHaiiMmenyBaHHS Etanon mo 'OCT 18300-87 |[Eranon mo TY38.302-15-02-94
MOKa3HUKA

Hopwma o dakT, naHi Hopwma o TY DakT, naHi
'OCT
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1 2 3 4 5 6
1 30BHIiIIHIN BUrysia  |[[Ipo3opa BinnoBiaHui  [[Ipo3opa  O/Kkoip.BiATIOBITHUI
O/koutip. pinuHa, 0e3 Mex.
piauHa oe3 MPUCAIOK
MeX. IIPUCAIO0
2 3amax XapakTepHuid [BiamoBigHuid. |— —
imias E10H, 6e
3araxy
CTOPOHHIX B-B
3 BMICT eTanony, % /M 96.2 96.7 H/M 99.3 99.8
00.
4 [ {inpHICTD IPU — 0.798 H/6 0.793 0.790
20°C, r/cm3
5 Konnertparrist H/6 10 6.9 H/6 30 4.23
KHCIIOT B
nepepaxyHKy Ha
OLITOBY KHCIIOTY,
MT/IM3
6 KoHuenTpartis H/0 4 4.0 - —
aJIbJICTi/IIB B 03
BOJ., MI/IM3
7 KonmerTrparrist /0 4 2.0 - —
CHBYIITHOTO MacJia B
0€3BOIHOMY CIUPTY
MT/ M3
8 KonmeHTparrist H/0 25 17.8 - -
CKIagHuX edipiB B
0e3BOTHOMY
COHPTY, MI/ M3
9 KoHueHTparis H/0 2 BIJICYTHS H/6 30 30
CYXOT0 3aJIHIIKY,
Mr/om3
10 [[Iuromuii oO'emumiin/m 1.3-104 |1.3-104 H/M 2-105 2-10s
eJIEKTPUYHUI o111,
OM M

Tabnuis 2.2 — @13uK0o-X1MIYHI 1 aHTUJICTOHAILIIIHI BJACTUBOCTI €TaHOTY

Ne [HaiimeHyBaHHs Hopmu noll'igponizHuii  |AOCOMIOTH. Meron
3/Tl [MOKAa3HMKIB "OCT 2084-77 leranon noeraHon 1o TYBunpoOyBaHHS
n  komodne-keyl OCT 18300- [38.302-1502-94
METO/I1B 87
KBaJIi(. OLIHKY
1 |leronHariifHa CTIHKICTb: 94.0 111.0 93.3111.0 'OCT 511-82
O4/M O4Y/1 I'OCT 8226-82
2 [Twuck macmuenmx mapis,bJIB v/6 66.7 [11.7 12..3 'OCT 28781-
k[la (MM pT.CT.) b3B 66.7- 90
93.3
3  [KonueHTparris H/0 5 0.2 1.0 'OCT 1567-
(aKTUIHUX CMOJI, MT Ha 83
100 cm3 EIOH
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4 [Kucnortuicts, Mr KOH [H/0 2 1.45 0.047 I"OCT 5985-
Ha 100 CMY etanona 79
5 |MacoBa yacTKa BOOU, [— 4.0 0.12 'OCT
% 24614-81
6 [Brparu BigbJIB /6 3. Bincyrthi 0.4 I"OCT 6369-
BUITAPOBYBaHHs, %0 75
7 [MapoBi mpoOkw, bJIB w/m 5080 80 'OCT 22055-
o C(temneparypa npub3B.n/M30 76
CIIBBIIHOIICHHI  Tap-
piguHa piBHOMY 20)
8 [Koposis Ha MigHik BUTPUMYE BUTPUMYE BUTPUMYE 'OCT 6321-
[UIACTUHI 65
O |Kopo3sis Ha craneBii  H/O 5 0.7 0.9 roCT
[UIACTUHII, T/M2 18597-73
10 [Kopo3zis Ha CBUHIEBIH— 0.2 0.3 Pimenns I'MK
[UIACTHHII, T/M2 INe23
(122 ot
05.07.85)

Amnaui3 ganux (Tadi. 2.2) 103BoJisg€ 3p0OUTH BUCHOBOK, 1110 €TUIOBUHN CIUPT 3a
MOKa3HWKAMHM, SIKI XapaKTepU3yIOTh BUIIAPOBYBAHICTh, a CaMe€, THUCK HACHYCHHS
napiB, BTpaTd BIiJ BHUIAPOBYBAaHHS 1 TeMIlepaTypa OCBITH IapoBOi MPOOKH,
BIJITOBIIal0OTh HOPMOBAaHMM 3HaueHHsAM g OensuHiB mo ['OCT 2084-77 i
KOMITJIEKCY METO/IB KBaTi(PIKAIIMHOI OIIHKK. 3HAYEHHS MO0 KOPO31MHOI aKTHMBHOCTI
€TaHOIy Ha MIiJHY, CTaJieBy 1 CBUHIIEBY IJIJACTUHM HE MEPEBHUILYIOTh HOPMOBAHHUX
MOKa3HUKIB 1 MepedyBarOTh Ha PIBHI TOBAapHHUX OEH3MHIB. TaKMM YHMHOM, MOKHA
HOPUITYCTUTH, 10 3a]Ty4YEeHHS A0 CKJIaqy O€H3MHY €THJIOBOTO CIHPTY HE MPU3BENE 10
CYTTEBUX 3paji-BaM OCHOBHUX TIOKa3HHUKIB $KOCTI aBTOMOOLIBHOTO MaJIMBA.
JlocnikeHHsl BIUIMBY €TAaHOJIy Ha aHTUICTOHALIMHI 1 (PI3UKO-XIMIYHI BJIACTUBOCTI

OCH3MHY € HACTYITHUM €TaroM poOoTH.

2.3 BnauB eTtaHoury HA aHTHAeTOHAUINHI i ¢izuko-ximMiuni BIacTUBOCTI
najauBa

2.3.1 BniuB eTaHO/y HA AHTHAETOHALIMHI BJACTUBOCTI NAJIMBa

3a JmiTepaTypHUMH 1 €KCIIEPUMEHTAIbHUMH JTAHUMHU BCTAaHOBJIEHO, IO €TaHOJ
B UYHCTOMY BUIJISAJl € BUCOKOOKTAHOBHUX 3'€IHAHHAM. TOMy, IPEICTaBISLIO IHTEPEC
JTOCTIANTA aHTHUJETOHALIWHY €(EeKTUBHICTh CHHUPTY BITYM3HSHOTO BUPOOHUIITBA B

3aJIeKHOCTI BiJ HOro 3MICTy B NaJIMBHIM KOMIO3MIII 1 ii BYIJIEBOZHEBOTO
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CTHOJYYEHHS B MOPIBHSAHHI 3 APYTUMHU BITIOMHUMH BUCOKOOKTAHOBUMH CIIOJTyKaMHU.

[TopiBHsUIBHY aHTUIETOHALIMHY €(EKTHUBHICTh €TaHOJIy Ta I1HIIUX OKTAaHO
1 IBUIIYIOYMX JT00aBOK 1 KOMITOHEHTIB OIIHIOBAJIHN 32 IPUPOCTOM OKTAHOBOTO YHCIIa
cymir "70" (70% i300ktany i 30% H-renTaHy) i KoHTposibHOTO TanuBa KI1-2 (62%
tonyoiry 1 38 % H-renrtany) (tabn. 2.3.). g OIIHKH JETOHAIINHOI CTIMKOCTI
€TaHOIy B TPAAUIIAHUX OCEH3MHOBUX KOMIIOHEHTaX IMPOBEICHI BHUMPOOYBaHHS
OcH3MHOBUX (pakiiii 3 Mexamu KumiHHg 56-199 °C (6eH3uH KaTaJdiTHYHOTO
pudopminry), 40-190 °© C (OeH3MH KaTaJITUYHOTO KPEKIHTY), TOBapHUX OCH3WHIB
mapku A-72, A-76 1 A-91.

JleToHartiitHi BunpoOyBaHHS TPOBOAWIM B JaOOpAaTOPHUX YMOBax Ha
CTaHJAPTHUX OJHOIIMIIHAPOBUX MOTOpHHMX ycTaHoBkax YIT-85 mo 'OCT 511-82
(motopamii Meton) 1 mo ['OCT 8226-82 (mocmimHunbkuii meton). Pesynbratu
BUTNIpOOYBaHb eTaHonmy aBox Mapok (mo ['OCT 18300 i TY 38.302-15-02-94)
IPEACTABIIAIOTh YCEPEAHEHI 3HAUYECHHS OKTAHOBUX 4YHUCEN 1, BIATAaK, iX HPHUPOCTY
(tabn. 2.3), Tak sK oTpuMaHi (aKTUYHI 3HAYEHHS I KOXKHOTO 3 CIHPTIB
BIIPI3HSJIMCS OJIMH B1JI OJTHOTO B MeXkaxX MOXHOKK meTony .. OTpuMaH1 pe3ysbTaTh
BUNPOOYBaHb CBIAYATh, IO MPUAOMHUCTICTH JO €TAHOIY THUM BHIIE, YUM MEHIIE
OKTaHOBE 4KcIio OeH3uny. HalOumbmuii mpupicT OKTAHOBOTO YUCIIA MPU OJTHAKOBOMY

3MICTI €TaHOJy B O€H3MHAX CrlocTepiraeThes B cymii "70".

Tabmuus 2.3 — AHTHIETOHAliiHA €(QEeKTUBHICTh €TaHOJy Ta I1HIIUX

OKTaHOITIIBUIITYIOUYHMX JI00aBOK

Ne  [HaiiMeHyBaHHS 1 BMICT B Cymim "70"* KII-2**

s/m - cymimi ) [IpupicT oKTaHOBOTO YKCIa
OKCUT'€HaTy,J00aBKU | - — _ R
npucanii (% Mac.) MOTOPHUH | NOCHITHMHA | MOTOPHHUH JOCIT AU

METO]] METO]T METOJ METOJ

1 2 3 4 5 6

1 Etanon
9) 4.2 5.6 2.9 3.4
10 8.2 9.9 5.6 6.4
15 12.1 14.2 8.2 0.2

2 MTBED
S) 3.0 3.0 2.4 1.5
10 5.9 6.2 5.1 3.2
15 8.8 0.0 7.1 5.3

3 ETBE
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5 3.7 3.9 1.9 1.6

10 6.6 7.2 4.9 4.3

15 9.4 10.3 6.7 5.1
4 JIATIE

5 1.3 1.5 1.6 1.2

10 3.7 3.0 3.4 2.5

15 5.7 4.6 5.0 3.8
5 Ankuiar

5 2.0 2.2 1.1 0.6

10 4.0 4.4 1.8 0.9

15 5.6 6.7 2.6 1.2

AHani3  TOpIBHAUIBHUX  BUmpoOyBaHb  (Tabn. 2.3) 3  BLAOMHUMH
OKTaHOMIIBUIIYBAJIbHUMH J100aBKaMH 1 KOMIIOHEHTaMU MOKa3ye, 110 MPHU PIBHUX X
KOHIICHTpAIlISAX aHTHACTOHAIlIiHA e(PEKTUBHICTh €TaHOJy ICTOTHO Buie. OTxe,
BUKOPHUCTAHHS €TAaHOJY B SIKOCTI OKTaHOIIJIBHMIIYBAJbHUX J100aBOK Kpalle, HIXK
3actocyBanHsa MTBE, ETBE 1 inmux 106aBok B Tii k€ KUTBKOCTI.

Pe3ynbratu neToHaniiHuX BUNPOOyBaHb €TAHOIY B OCH3MHOBUX KOMIIOHEHTAX
1 TOBapHUX OEH3MHAaX MOKa3yI0Th, IO 3 MIABUILIEHHSM OKTAaHOBOrO yucia 0a30BHX
OCH3MHIB aHTHACTOHAIlIMHA €(QEeKTUBHICTh €TaHONy 3HIXKYyeTbes (puc. 2.1).
Haii6inp1ry npuiloMHUCTICTh 10 €TaHOJIy MaloTh TOBAapHI OeH3MHM Mapok A-72 1 A-
76, BYIJICBOJHEBMI CKJIaJ SKUX TMPEACTABICHUA B OCHOBHOMY TmapagiHOBI
BYTJICBOIHSMH.

HaliMeHlly TOpUHAOMHCTICTH JO €THJIOBOTO CIHPTY TIOKa3aB OEH3HH
KaTaJIITHYHOTO KPEKIHTY, M0 MAa€ B CBOEMY ckiaai 6mu3pko 9% (00.) OnedinoBux i
14% apoMatnuHMX BYyIJIeBOAHIB. JlaHl 10 aHTHAETOHAIINHOI €(EeKTUBHOCTI
(TOCHIAHUIIBKUNA METOJ]) €TaHOJy B O€H3MHI KaTaJiTHYHOTO pU(POPMIHTY 1 TOBAPHOTO
oersuny A-91 He CyTTEBO BIAPIZHSIOTHCS OAWH B OJHOTO 1 MPAKTUYHO
3HAXOMAThCS Ha OaHOMYy piBHI. Ile minkoMm 00'iCHUMO 3 TOYKH 30py iX
BYIJICBOJHEBOTO CIOJIyYeHHS (B 000X manuBax 3-TpUMaeThcsi Oym3bko 50%
apoOMaTHUYHUX BYTJEBOJHIB). J[aHl MO0 MOTOPHOMY METOAY MOKa3yIOTh TPOXU OUIBIITY
aHTUIETOHALIHY €()EeKTUBHICTh €TaHOJIy B TOBapHOMY OeH3uH1 A-91.

JleroHariitHi BUIIPOOyBaHHS, MPOBEICHI Ha TOBApHUX OEH3WMHAX, IMOKa3aau
MOJKJIMBICTh OTpHUMaHHs OeH3uHIB A-76 (abo A-80) 3 A-72 1 A-95 3 A-91 3

BUKOPUCTAHHSAM  €TaHody B  KoHmeHtpauii 1o 10%. Jns  oTrpumaHHs
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BHCOKOOKTAHOBUX OCH3WHIB 3 €TAHOJIOM Kpallle BUKOPUCTOBYBATH OCH3WHOBY 0a3y,

10 CKJIAJAETHCA MEPEBAKHO 3 OCH3UHY KaTaJITUUYHOTO PU(OPMIHTY.

0 5 10 C, %mac.

0)

Pucynok 2.1 — AHTHeTOHaNIiHA €(DEeKTUBHICTh €TaHOTY B O€H3MHOBHX 0a3ax:
AOUYM 1 AOYI - mpupicCT OKTaHOBOT'O YHCIIa 10 MOTOPHOMY (@) 1 TOCIITHULIBKOMY
(6) meTomam BimmoBiAHO; 1 - OCH3UH KaTamiTHIHOTO Kpekinra (OYM 79.8, OUI 90.3),
2 - 6ensuH KatamiTuaHoro pudopminry (OUYM 83.3, OUI 92.6), 3 - A-91 (OUM 82.8,
O4I 91.5), 4 - A-76 (OUM 76.0, OUI 80.0), 5 - A-72 (OUM 72.4, OUI 76.2)

2.3.2 Bnuus eraHojy Ha ¢Qi3uKo-XiMiuHi BJIacTHUBOCTI OeH3UHY

JlocnikeHHsT BIUIMBY €TaHOJIy Ha (DI3MKO-XIMIYHI BJIACTUBOCTI OEH3MHOBIN 1
BCTAHOBJICHHS MOJKJIMBOCTI MOT0 BHUKOPHUCTAHHS B SKOCTI OKTaHOIIIBHUIIYBaIbHOT
n00aBKM TMPOBOJUIUCH HA JIOCHIIHUX 3pa3Kax aBTO OCH3MHIB 3 PI3HUM BMICTOM
€TaHOJTy, OTPUMAHOIr0 3a PI3HUMH TEXHOJIOTisIMU. By npoBeneHi BUNPOOyBaHHS B
o6cs3i Bumor I'OCT 2084-77 1 KOMIUIGKC METOMIB KBamQiKaIliiHOI OIlIHKH.
PesynbpTaTn BunpoOyBaHb mpenactapiieHi Tadmn. 2.4, 2.5 1 2.6. OcobnuBy yBary 0yJo
OPUAUICEHO TOKa3HUKAM: BHUIAPOBYBAaHHS, KOPO31MHOI aKTUBHOCTI 1 (ha30BoOi
CTaO1TLHOCTI.

3a pe3ymbraTamu Tabm. 2.4 BHAHO, W0 3HAYEHHSA I[IOKA3HUKIB,
XapaKTEePU3yIOYNX BUIIAPOBYBAHICTh OCH3UHIB, a caMe, BTPATU BiJl BUIIAPOBYBAHHS 1
TEeMIIepaTypy OCBITH MapoBOi NPOOKH, Uisi OCH3MHOCIHMPTOBOI CYMIllll HECYTTEBO
BIJIPI3HSAIOTHCS BiJl BIJMIOBIIHUX MOKAa3HUKIB BUX1AHOTO OeH3uHY. Hisike miBUIICHHS
TUCKY HacuueHnx mapiB (4-8 klla) 1 3umxkenus remneparypu (4-7 © C) Biarony 10%

Gbpaxiii MOSACHIOETHCS YTBOPEHHSM a3€OTPOMIB €TAaHOJy 3 JETKUMHU BYIJIEBOJIHSMU
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O€H3HHY, 1110 MAIOTh OUIBII HU3bKI TEMIIEPaTypH KUITIHHA, TaK HAIIPUKIA] : €TaHOJ -

reKcaH Mae Temrneparypy KumiHus 58 © C mpu TemnepaTrypax KUIiHHS €TaHoy - 78 1
rekcany - 68.7 ° C.

KoposiitHy akTHBHICTP OCH3MHIB 3 €TAHOJIOM OIIHIOBAIA CTaHAApPTHUM
MeToZI0M 3a fiero Ha crajeBy miactuny (I'OCT 18597-73) 1 cnemiaabHUM METOJIOM,
po3po0ieHNM JUIsi OCH3WHIB, IO MICTSITh OKCHUTEHATH 3a JI€I0 Ha CBUHIIEBY
macTuHy. OTpuMaHi 3HauYeHHA KOpo3iiiHoi aktuBHOCTI BEC He mnepeBuIyOTh
BEJIMYMH JIJI BUX1THHX OCH3MHOBHUX 0a3.

Pesynbratu BunpoOyBanb (Tabm. 2.4, 2.5 1 2.6) nokaszaiau TakoX, 110 OCH3UH
Al-93 3 6% eranony, AI-95 3 8% eranomy, AI-95 3 12% eTaHOoNy MOBHICTIO
BianoBiIaroTs BUuMoraM I'OCT 2084-77 Ha aBTOMOOUIBLHI O€H3WHHU 1 33J0BOJILHSAIOTE

3aTBEPKEHUM HOPMaM KOMIUIEKCY METO/IIB KBaJll(PikamiiHO1 OLIHKH.

Tabnmuns 2.4 — BnnuB eraHoimy Ha SIKICTh OCH3MHOBHX 0a3 1 TOBapHHX

O€H3UHIB
Eranon mo T'OCT[ETtanonno TY 38.302-15-02-94 Merton
18300-87 BUIIPOOOBY
BaHHS
Ne  |HaiimenyBanns |bensun  |bersun [ToBapau |[A-91 + 6%ToBapH |A92+8
3/ [MOKa3HUKIB KaTariTHd- Katamr @ A-91FEtOH uii A-92% EtOH
HOTO ny-Horo ['OCT TV 38.
pudopmin- pudopm 2084-77 011165-
ry iH-Ty H 87
10%
EtOH
1 P2 3 4 5 6 7 8 0
1  |[deronamiitna 83.3 85.6 83.4 85.6 83.8 85.8 'OCT 511-
CTIMKICTB: 82
O4Y/M
oY/l 02.6 05.4 91.2 93.4 92.5 05.2 'OCT
8226-82
2  |@Opakoiitanii 46 45 37 37 42 43
CKJIa:
TeMreparypa
MOYaTKy
MEepErOHKU
oen3uny, °C;
10%06en3uny |70 63 60 56 66 59
MeperaHseTbes
npu
remneparypi °C;
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50%  Oensuny|[108 107 109 110 115 113
MeperaHse€ThCs

pu

remriepatypi °C;

90%  6ensuny[157 156 155 156 168 165
MeperaHs€ThCs

npu

remriepatypi °C;

KiHeIb Kuminas (199 195 193 193 193 195 'OCT
oen3uny, °C; 2177-82
3anumniok Bl.2 0.8 1.0 0.8 0.9 0.8

Kouoi, % 00.

BATUTIIOK 1

BTpaTtH, % 00.

BITHTIIOK 1 2,0 2,2 3,0 3,0 3,0 3,0

BTpaTtH, % 00.

Tuck HacuueHunx37.3 45.1 60 64.2 (481) [39.7 44.1 'OCT
napis, klla (298) (339) |(450) (298.1 |(331.2 [28781-
(MM.pT.CT.) ) 90
Brparu Bi10.45 0.5 — — — — I'OCT
BUTIAPOBY- 6369-75
BanHs, % mac.

CXWIbHICTE  J10[65 60 62 59 64 61 Pimens
YTBOPEHHS I'MK
MapoOBHX No 23/1-
MpPOOOK: 122 Bin
TemMIepary-pa 05.07.8
NPy CIIBBIIHO- S}
MIEHHI map -

PIAVHM piBHA

20, °C

Konuenrpauis (1,8 1,6 BiJICYTH [BIZICYTH 1,3 1,3 I'oCT
(baKTHUHUX 1567-
CMOJI 83
mr/100cm3

OeH3UHY

XimigHa A2 40,5 - - - - roCT
CTaOUIOHICTD 22054-
mr/100cM3 76
KucnorHicTh 0,28 0,30 0,27 0,06 0,06 r'oOCT
mMr/KOH/100c 5985-
M3 OeH3UHY 79
Kopo3iitna 0,73 0,70 15 1,52 1,3 1,3 COCT
AKTUBHICTD B 18597-
YMOBax 73
KOHIEHCAI1

BOJIU: 3MiHa

MacH  CTaJIEBO]

TUTACTUHU

/M2
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10 |Kopoziitna - 0,7 - 0,4 - 0,7 Pimen Hs
AKTUBHICTB:3M MI'K
iHa Macu No23/1-
CBUHIIEBOT 122 Bin
[UIACTUHU /M2 05,07,8
5
11 |®a3zoBa <-30 <-18 <-50 <-30 <-50 <-30 Pimex Hi
CTaOLIBHICTD, MI'K
TeMIieparypa No23/1-
MOMYTHIHHS, 122 Big
°C 05,07,8
5

Cnin 3a3HauuTd, 10 MEpepaxoBaHi B po3aull 2.2. MOKA3HUKU OEH3UHO-

CTAHOJIBHOI'O ITaJIMBA 3HAYHO KpalllC aHaJIOT TYHHX JJIA OCH3MHO METaHOJbHUX ITaJIUB

[6], [19]. [lo3uTUBHUI BIUIMB €TAHOIY Ha XapaKTEPUCTUKU OCH3MHO- €TaHOJHLHOTO

najanBa MiATBEPAKEHO pe3yJbTaTaMU BUIPOOYBaHb [16].

Tabnuus 2.5 — PesynpTatu BUNpoOyBaHb JOCIITHOTO 3pa3Ka aBTO OCH3UHY A-

95,m0 mictuth 12% eranony, Ha BiamoBiaHicT, BuMoram ['OCT 2084

Ne |HaliMeHyBaHHS MOKa3HUKIB Bumorun I'OCT [pe3yabTaTu Meton
3/ 2084-77 BUITPOOYBaHb BUIIPOOYBaHb
1 2 3 4 3]
1 |[leronamiiiHa crifikicte: OY/M  |He merIe 85 86.2 'OCT 511-82
o4/1 He MeHIe 95 96.8 I"OCT 8226-82
2  [BMICT CBHHIIIO, T/TM3 He Oumprie 0.013  BimcyTHiM 'OCT 28828-90
3  [Tuck HacuueHUX napis, klla He Outbie 66.7 49 I"OCT 2878790
4 [Kucnoruicts (KOH) M1/100 cMm3 e Ginbie 2.0 0.23 'OCT 5985-79
5  (@pakmiiHuid  cKiax  OCH3HHY: COCT 2177-82
TeMIeparypa noyatkyHe Hik4e 30 52
neperonky, © C; He BHIIE 75 65
10% neperansersest npu T © C;ue Bume 120 119
S0%rmeperansierbest pu T ° Cjue Bume 180 173
90%nmneperansierbecs npu T © C;He Buiie 205 197
KiHelb KuminHg OeHsuHy, ° CHe Oinbmre 1.5 0.9
Bagumiok B konbi, %  00.ue Oinbiie 4.0 2.0
BAJTUIIOK i BTpaTH, % 00
6 |Konmenrpauis ¢axt, cMo, He Ounbiie 5.0 1.0 I'OCT 1567-79
mr/100 cm3
7 [HnykuiitauMii nepion, XB. He meH1e 900 — I"OCT 4039-88
8  [BMicT cipku, % Mmae. He Ounbme 0.1 0.016 'OCT 1912-73
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O  BumpoOyBaHHS Ha MiIHIH BUTPHUMAaB BUTPHUMAaB I"OCT 6321-69
IUIACTHHI
10 [Bomopo3uMHHI KUCIIOTH 1 IyTH  [BIACYTHI BiJICYTHI I"OCT 6307-69
11 [MexaHiuHi IOMIIIKH 1 Boja BiZICYTHI BiJICYTHI 'OCT2084-77
12 mineHicTh TipH 20°C, KI/M3 He nopmytotscst {780 I"OCT 3900-85
Taxkum YUHOM, Ha HiﬂCTaBi ITO3UTUBHUX pCSYHBTaTiB ITPOBCACHUX
nabopaTopHUX BUIMPOOyBaHb OyJia TMIATBEP/KCHA MPUHIIUIIOBA MOXKIUBICTh

BUKOpUCTaHHA TiaponizHoro eranony (I'OCT 18300-87) 1 eraHony abCOIFOTOBAHOTO,

cuaretnyHoro (TY 38.302-15-02-94) B sikocTi OKTaHO301IBINTYHOYO1 JO0AaBKU IS

aBTOMOOUTFHUX OCH3MHIB BITYM3HIHOTO BUPOOHUIITBA.

Tabnuus 2.6 — PesynbraTtu BUNpoOyBaHb IOCTIAHOTO 3pa3ka aBTo OeH3uny Al-

95, mo mictuth 12% eranony

No
3/11

HaiimenyBanus merony
BUITPOOYBaHHS

HopMma

Pesynbrar

MeTto1 BUIIPOOOBYBaHHS

1

BtpaTu Bii BUNIapOBYBaHHS,
00 Mac.

bJIB, ne
ouIbIIE 3

0.55

I"OCT 6369-75

2

CXHMJILHOCTI
YTBOPEHHS]]
poOoK:
pH

Or1iHKa
OEH3MHIB
MapoOBHX
TeMIeparypa
CIT1BBIHOIIICHHI Map-
pinuHa, piBHOMY 20

10

bJIB,
meHiIe 50

HC

68

["OCT 22055-76

XiMiuHa CTaOUIBHICTB: CyMa
MPOAYKTIB OKUCICHHS,
mr Ha 100 cM GeH3uHy

HE OlIbIIIE

100

43,2

"OCT 22054-76

['pynoBuii  BYIieBOJHEBU
CKJIaZl; BMICT apOMaTHYHHUX
BYTJIEBO/IHIB, %
00.conepkanre oJaeUHOBBIX
YTIEBOI0POI0B, % 00.

He OlnpIne 45
He OunbIe 25

45
2,3

Kopo3ziifHa aKTHUBHICT B
YMOBax KOHJIEHCAIIii BOJIU:
3MIHA Macu CTaJIEBOI
[JIACTHHH, T / M2

He OlpIne 5

0,52

["OCT 18597-73

KOpO3iiiHa AKTUBHICTB:
3MiHa MacH CBHHIIEBOIO

IUIACTUHMU, I/M2

0,2




32

7 O1iHKa  CXWJIBHOCTI  JIOHE oubIe39
yTBOpeHHs Biakmaaenp y100
BITYCKHMI CHCTEMi: MacoBa|
KUTBKICTh YTBOPEHHX
BiOKJIag€Hb, MT

8  |®a3oBa cTaOIIBHICTE: bJIB, ne-20
BHAUYCHHS TEeMIEPaTypHOLTBIIE -5
nomyTHIHHS, °C
O  |Ominka po3noinyHe mentre0,89 'OCT 26370-84
nmeroHaniiHoi criikocti 100,75
(bpakiisax: Koe(imieHT

[PO3MOALTY AETOHAIIHOT
CTIKOCTI

2.4  JlocaimzkeHHsI BIVIMBY €TaHOJY Ha ()a30BY cTadiIbHICTH NaTUBA

OCHOBHUM HEJOJIIKOM O€H3MHO-CIIMPTOBUX MAJIUB € iX (pa3oBa HECTAOUIBHICTD,
oOyMOBJICHa HAsBHICTIO B HHUX HEBEJIMKHUX KUIBKOCTEM BOAM 1, SK HACIIJIOK,
OOMEKEHOI0 B3a€EMHOIO PO3YMHHICTIO KOMIIOHEHTIB. Ilpuponno, mo mpobiema
¢dazoBoro OJILTY OCH3UHO-CITUPTOBUX cyMiniei 3HIMAEThCH, AKILIO
BUKOPHUCTOBYBAaTH a0cot0oTOBaHUM cnupT. OHAaK B pealbHUX yMOBax 30epiraHHs 1
TPAHCTIOPTYBaHHS OCH3MHO-CIUPTOBOTO TMajMBa HEMHHYYEe WOTO OOBOJHEHHS 3a
paxyHOK TIOMAaJaHHA BOJAM B MAJIMBO Pi3HUMHU IUIsixamMu. OCHOBHUMH TPUYUHAMHU
OOBOJHEHHS SIBJISIETHCS: BOJIOTa TPAHCHOPTHUX JIIHIM, BOJA, LIO0 MPOCOYYETHCS B
CXOBHIIA TOM JIiBa 1 KOHJACHCYETHCS 3 MOBITPS MPH TEMIEPATYpHUX KOJIUBAHHSX, a
TaKOX BOJIa, SIKY BHOCUTH OOBOJHEHHX €TUJIOBUM crupToM. [lopyud 3apyOixkHUX
KOMIaH1{ MpoBe/IeH] creliaibHl JOCIKeHHS 1Mo 3MiH1 ckianay 6en3uniB 3 KCC min
yac WOro TpaHCHOPTYBaHHS BIJ BUPOOHHMKA 10 3alpaBHUX CTAHIN 1 M dac
30epiranHs. Tak, B poOoTi [16] BcTaHOBIEHO, IO PU TPAHCTIOPTYBaHH1 OEH3UHY 3 4-
15% wmetanony 1 3 5% Tper-OyTaHosia IpOTIroM 5 116 OCH3UH MOTJIMHAE KUIBKICTh
BOJIM, 10 IPUBOAUTH 10 PO3IIAPYBAHHIO OEH3MHO-CIIUPTOBOIO MaIHBa.

VY 3B'I3Ky 3 BHUIE CKa3aHUM NPEACTABISIO I1HTEPEC OIIHUTU TpPaHUYHY
KUIBKICTh BOJIM, 3/IaTHE MOTPAIKUTH B MAJMBO 32 PaXyHOK KOHEHcAIli aTMochepHOi
BOASHOI Tapu. BUXITHUMH HMaHUMH Ui PO3pPaxyHKy € JOBIAKOBI JaHl TIO
PIBHOBaXHOTO BMICTY BOJAM B TOBITp1 [16]. [ns po3paxyHKy HpUHHATO 00cCAr
oenzobaka - 100 1, o6'em mamuBa 50 1, oO'em moBiTpsHOi (asu 50 n. Ilpm

rpaHu4HOMY jJ000BoMy maaiHHi Temnepatypu Bix 20 1 30 go 0 ° C rpanuyHa
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KUIBKICTh KOHJICHCATY:

20°C-0°C,1246r/M3130°C- 0°C, 2553/ ™3

Ile BiamoBigae 10aaTKOBOMY po3unHeHHI0 B 50 11 manuBa, BiAnoBiaHO, 0.623 1
1.27 r (M) Bonu. TakuM unHOM AOOOBHI TPAaHUYHUHN MEepena KOHIICHTpAIlii BOAU B
nanusi fopiBHIoe 0.00125% 1 0.00254%. I1pu TpuBanocti npornecy B 10 116 mpupicrt
KUTBKOCTI BOJIM B MaguBHOMY 0aky BiamoBigHO nopiBHIOE 0.01 1 0.02%. Lle rpann4no
MOXJIMBE MOTPAIUISIHHS BOJY B MaJIMBO 3a YMOBU 3MiHU Temnepatyp Bia 20 1 30 ° C
1m0 0 © C. Ilpu peanbHux KonuBaHHAX TemrepaTypu Ha 10 © C KUIBKICTh BOJH, IO

MOTpAIUIS€ B AIMBO, BUABJISETHCS Majio 3 BMicToM Boau B naymBsi (0,002 -0,003%):

10°C -0° C 0.00046%; 20 ° C - 10 ° C 0.00079%; 30 ° C -20 ° C 0.0013%

Takum 4YMHOM, OCHOBHY HEOE3INeKy Ui MajuBa IMPEACTaBISE€ BOjA, IO
MICTUTBCSI Y BHECEHHUX B OCH3MH COUpPTAX Ta MiJ TOBapHa BOJa, IO MOMajae B
TpyOOTIIPOBOIH 1 CXOBHUIIA OEH3WHOBOTO MAIMBA 1 00YMOBIIIOE HOTO PO3IIapyBaHHS.

Y namii poOOTi MM BiA3Hayanu, MO TOpu (HazoBoMy NOAUTT OEH3UHO
€TaHOJIbHOTO TaJMBa 3a PaXyHOK PO3MOJLIY €TaHoIy MK (a3zaMu HOro BMICT y
OCH3MHOBOMY IIapi 3MEHIIYETHCS, L0 BEAE [0 3MEHIIEHHS OKTAHOBOI'O 4YHCIA
nanuBa [16]. KibKiCHY OLIHKY 3MICTYy OKCUT€HATOB B MAJIMB1 MPOBOJAWIN METOJOM
[Y-cnextpockomnii (ASTMD 5845) 3 Bukopucrannsm ananizatopa IROX (Grabner,
ABCTpIsI), IKUH MOKE BUKOPHUCTOBYBATHUCS B JIAOOPATOPHUX 1 MOJbOBUX yMOBax. J{ms
MOJICTIOBaHHS peaJbHUX YMOB 30epiraHHsi OEH3MHO- CIIUPTOBOIO MAJIMBA B IIUCTEPHI,
Ha JHI SKO1 310payiacs CKOHJIGHCOBAHUX BOJA, B JOCIITHI 3pa3ku OeH3uHy A-76
BBOJIMJIM €TaHOJ, 1110 MicTUTh 0.5% Boau. [lanuBo BUTpUMyBaI NpOTATOM 100U MpU
20 ° C Hag mapoMm BOJU, IO CTAaHOBUTH 1-5% TpaBHI. BiJ KUIBKOCTI MaJMBa.
Otpumani gani [16] mokasanu, 1o 3MiHa KoHIeHTparii crnupty B maiuBi (Crt)

OIINCYETBHCA piBHfIHHfIM:

Cr=1.06Co - 0.58 W - 0.24 (R = 0.999),
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ne Cp - moyaTKkoBa KOHIEHTpalis eraHony B nanusl (% mac.), W - KUIbKICTh

T1JT TOBApHO1 BOJIY IO BIHOIIIEHHIO /10 nanuBa (%, mac.).

3 mpencTaBIEeHOTO PIBHSHHS BUIHO, IO BUKOPUCTAHHS OCH3WHY 3 BHUCOKHMA
KOHIICHTPAI[I€I0O €TaHOJY 3HA4YHO BUTIAHINIE 3 TOYKH 30py 30epiraHHs i
TPaHCHOPTYBaHHS Takoro naiauBa. OTpuMaHl JaHl NMEPEKOHYIOTh B HEOOX1IHOCTI
OTIEPAaTUBHOTO KOHTPOJIIO 33 PEATbHIM BMICTOM €TaHOJy B TajuBi. KpiM BU3HaueHHS
BMICTy €TaHOIy B O€H3MHI OOOB'S3KOBHM MapaMeTpoM, IO BHUMAarae KOHTPOJIO, €
¢dazoBa cTaOIIBHICTH OCH3MHIB, 110 MICTITh €TAaHOJ, Ky OLIHIOIOTH MO TeMIepaTypi
ix momytHiHHA (I'OCT 5066-56). XapakTepucTHKu OO'€KTIB  TOCIHITKCHHS

npejcTaBiieHl B Tab. 2.7.

Tabmuus 2.7 — KopoTka xapakrepuctuka 00'eKTiB BUITPOOYBaHb

Ne 3/ [HalimenyBaHHsI 00'eKTa Bwmict Bomu, % |[LlineHicTs mpu  [ckiman, % o0.
Mac. 20°C, xr/m3
1 2 3 4 5
1. bernsun AI-93, TOCT 2084-77(0.003 720 38 % apom,
BYTJICBOJIHIB
2 bensuHoBa 6a3za A-80 0.002 726 24 % apowm,
BYTJIEBOJIHIB
3. ETanon abcomoroBarmii TY  (0.36 790 99.6 % eranony
38.302-15-02-94
4. eranoxn rigponizauit TOCT 4.0 798 96.7 % eranomy
18300-87
0. ben3nHoBa 6aza (80%0.005 770 35 % apoMm,
OCH3UHY KaTAJIITUYHOTO BYTJICBO/IHIB
pudopminry, 10% 6en3uny
KaTaJIITHYHOTO KpekiHry, 10%
OCH3UHY TPSIMOI IEPETOHKH )

Ha puc. 2.2 mpencraBieHi nesKi 3 OTPUMAHUX KPUBUX PO3IYUHHOCTI, IO
XapaKTEPU3YIOTh 3AJIEKHICTh TPAHUYHOT PO3YMHHOCTI KOMIIOHEHTIB BiJl TEMIIEpaTypu

CyMIIII.
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30k Bi W(%)

00102 D031 0405 0

a) 0)

Pucynok 2.2 — 3anexHicts Temneparypu noMyTHiHH: (T °C) 6en3uHo-

€TaHOJIbHOTO TauBa (24% apomaTuky B O€H3MHI) Bl BMICTY B HhOMY - @) BOJU
(Ne,%): 1) 5% eranomny; 2) 8% etanoiny; 3) 10% etanoiny; 4) 11,4% eranony i - 0)
eranony (E,%).

OOsacTh CKIAAIB HAJ KPUBUMH PO3UYMHHOCTI BIAMNOBIAa€E TOMO (pa3HUM
CyMIIlIeH, a TijJ] KpUBUMH PO3YMHHOCTI - Terepo ¢daszHa. 3 puc. 2.2. BUAHO, MO IS
30epeKeHHs] TOMOT'€HHOCTI CyMilIil Ipu Temrneparypi -25 © C, BMICT BOAM B NaJIUB1 HE
noBuHHO nepeBuntyBatu: 0.15% nms O6ensuny 3 5% eranony (xkpusa 1), 0.25% nns
oensuny 3 8% eranony (kpuBa 2), 0.30%; mist 6ensuny 3 10% eranomny (kpusa 3) i
0.35% pmns  OGewsuny 3 11.4% eranomy (kpuBa 4). 3 mpencTraBIeHUX
CKCTIICPUMEHTAIbHUX JaHUX BHUIUIMBA€E, IO NPH TOCTIHHIM KOHIIGHTpAIli BOIU
(muiss AB, puc. 2.2a) temmeparypa NOMYTHIHHS 3HWXKYETbCA 31 30LIbIICHHSAM
KOHLIEHTpalii CnupTy B nanusi (puc. 2.20).

OpHoyacHe BIUIMB KOHLEHTpalii BOAM Ta €TaHOJIY Ha TeMIeparypy
MOMYTHIHHSI O€H3MHO-€TaHOJIBHOTO MaJIiBa MPEACTaBICHO B TPUBUMIPHINA Jiarpami

(puc. 2.3 a).
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Pucynok 2.3 — 3ajexxHicTh TeMIepaTypy MOMYTHIHHS MajJuBa Bijl
KOHLIEHTpalli B HboMy etaHomy (E,% TpasHi.) 1 Bonu%); 6 — 130T€pMH pO3YUHHOCTI B
CUCTeMI OEH3MH-ETaHOJI-BO/Ia; 3MICT ApOMAaTUYHHUX BYTJIEBOIHIB B OeH3UHI - 24%

Mac.

[Ipoexkiist moBepxHi ¢azoBoro piBHOBaru Ha miomuny E-W nae cepito i30tepm
E = (W) (puc. 2.30), Ha miJIcTaBl IKUX MOKHA BU3HAYUTHU TPAHUYHO JIOMTYCTUMY TSI
JaHO1 TeMIlepaTypu BOJOTICTh TajdMBa 1 KUIBKICTh €TaHONy, HEOOXIIHOTO JUIs
romoreHizanii BEC. Tak ana 6ensuny 3umoBoro Buay (b3B, -25° C) 3 5% eranomy
BMICT BOAM B NajuBi He nMoBUHHO nepeuntyBatu 0.15%, nns B3B 3 10% etanony -
0.32%. 3anexuno E = f (W), npencraBneni Ha puc. 2.30 s By3bKOro iHTEpBaILY
KOHLeHTpawii eranony (5 - 12% tpasui.) I Boau (0.1 - 0.6% TtpaBHi.) MoxyTh OyTH
MPEACTaBIICH] JIHIMHUM JBO- MapaMEeTPUUYHUX PIBHSIHHSAM pErpeciii 3 TOYHICTIO,

JIOCTaTHBOIO JIJIsI TPAKTUYHUX PO3PaXyHKIB:

W =0.009 + 0.040E + 0.004T (R2 =0.988)

BcranoBiieHo, 1110 KOHIIEHTpalliitHi Mexi po3imapoByBaHHs BEC 3anexars 1 Bij
ckiaany OeH3uHy. 31 30UTBIICHHSM KOHIICHTpAIll apOMATHYHUX CIONYK B OCH3WHI
00JaCTh TOMOTEHHUX CKJIaJiB 1ICTOTHO 30uIblnyeThes. Ha puc. 2.4 mokazaHo
CHUIbHE BIUIMB BMICTY apOMaTHUYHUX BYTJIEBOJHIB 1 BOAU B OCH3MHI Ha TEMIIEpaTypy
CKaJaMyTUTH-BaTH OEH3WHO-ETaHOJIBHOTO MaJNBa.

3 oTpUMaHUX JaHUX BUIHO (puc. 2.2 - 2.4), M0 KUIbKICTh BOJU B CHUCTEMI €

3HaYHO BaXJUBIMMM (akTopoM posmapoByBanHs BEC, HiX BMIicT cnupry 1
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apOMaTHUYHUX BYIJIEBOAHIB B OeH3uHI. TOMy LEHTpaJbHUM MUTAHHIM TpU

JTOCTKeHH] ()a30BOro cTablIbHOCTI aBTOMOO1IFHOTO TajiMBa € PO3IMIMPEHHS 00J1acT1
TOMOT€HHUX CKJaJIB 3a paxyHOK, TaK 3BaHMX, CTa0LIi3aTOpiB MajuBa,
TOMOT'€HI3YIOUMH cUCTeMy OCH3MH-CIHUPT-BOAA. Y HAYKOBIM 1 MATEHTHIN JiTeparypi
OomyOJIIKOBAaHO BEJIUKY KUIBKICTh POOIT, MPHUCBIYCHUX PI3HUM CTablIi3aTopam.
[IpoBenenwnit mateHTHU nomyk [15] 1 anami3 miteparypHux nanux (amB. Po3zmim 1)
MOKa3ajau, 10 HaWOLIBII BHBYCHHMHM 1 YacTO BIXKMBAaHUMU CTaOLTI3yIOUUMH
no0aBKaMH JUIsl OEH3MHO-CTAHOJIBHUX MaluB € aniaTuyHi CHHUPTH, TOJIOBHUM
YUHOM, TPET-OyTHJIOBUIU 1 130-MIPOMUIOBUM, aJIKUIALETaTH, €Piph, KETOHU Ta 1HIII

KJIaCu OpFaHi‘lHI/IX PCUYOBHH.

Te T = f{ H20)

T = f(Ar)

W, (%)

Ar (%)
Pucynox 2.4 — TpuBuMipHa giarpaMa 3aJIeXKHOCT1 TEMIEPATypH MOMYTHIHHS

OEH3MHO-ETaHOJIBHOTO NaIKMBa B1J KOHIEHTPALlll B HhOMY BOJAH 1 apOMaTU-UYEChKUX

BYTJICBOIHIB (Ar).

BHUKOpHUCTOBYIOTh TakoX CyMilll amipaTUYHUX CHOUPTIB 3 J1AJIKUIIOBUMHU
ehipamu, Hanpukiaang 3 MTBE, xeronmamu, anpaerimamu. [l 301IbIICHHS
po3unHeHHs: Bogu B BEC BHKOpHCTOBYIOTH Tak0X THUIOBI MOBEPXHEBO-AKTHUBHI
PEYOBMHU: BHILI >KUPHI KUCIOTH 1 iX e(ipu, COUPTH, aMiHU 1 aMIJy KUCJOT 1 1HII

TIAP [17].
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PO3JILT 3

METO/IUKA TA PE3YJIbTATHU JOCJILI’KEHb

3.1 BunpoOyBaHHSI aBTOMOOIIbHUX O€H3MHIB, III0 MiCTATH €TAHOJI

3 MeTOI0 BU3HAYEHHS €KCIUTyaTalliiHMX XapaKTepUCTUK OCH3UHIB, SIKI MICTATD
eTaHoJ, OyJauM TIPOBEICHI JIabOpaTOPHO-CTEHIOBI, JOPOXKHI 1 eKCIUTyaTaIliiHi
BUMNPOOYBAHHS JTOCTIAHO-TIPOMHUCIIOBOTO 3pa3ka OeH3uny AI-95E. ABToOeH3MH OYyB
MPUTOTOBAaHUN Ha Ha(TOOAa3l MIITXOM KOMIAYHIyBaHHS TOBAPHUX HEETUJIOBAHUX
aBTOOEH3MHIB Mapok A-92, A-95 3 aOCOIOTOBaHUM CUHTETUYHHM €TaHOJIOM (Tald.
2.1, 2.2). Peunentypa 3pa3ka mpuBeacHa B TaOi. 3.1. 3pa3ok OCH3MHY 3 BMiCTOM
etaHoiny 5% (Mac.) BUTOTOBJsIIach IUIIXOM po3dOaBieHHa A-95E 3 10% etanoiny

TOBapHUM O€H3UHOM A-95.

Tabmung 3.1 — PenenTypa IOCHiTHO-IPOMUCIOBOTO 3pa3ka HEETUIHOBAHOTO

oensuny A-95E

Ne |HalimeHyBaHHSI KOMIIOHEHTA BwmicT,% mac.
3/ (bakTuyHe

1 |[Etanon mo TV 38.32-15-02-94 (TOB "C3 Eranon ") 10

2 |bensun A-95 mo 'OCT 2084-77 27

3 |bensun A-92 no I'OCT 2084-77 63

3.3.1 PesyabraTn BUnNpoOyBaHb Oen3uny A-95E, mo mictuts 10%
€TaHOJIy

3pazok Oensuny A-95E, mo wmictute 10% eranony, BumpoOyBaid Ha
BiAnoBiAHICTh BuMoraM TY 38.401-1052-96 1 3atBepmkeHUM HOpMaM KOMILIEKCY
METO/IIB KBaTi(hiKaIiitHOT OIIHKK aBTOOEH3HHIB, III0 MICTATh OKcureHatiB. OTpumani
pe3ynbTatu npeacTaieHi B Tadm. 2.1012.11.

AHaui3 JaHux 3a (Hi3UKO-XIMIYHUMHU Ta AHTUIETOHAIIMHUMU BJIACTUBOCTSIMHU
(Tabn. 2.10) mokasaB, Mo SKicTh OeH3uHY A-95E TOBHICTIO BIAMOBITHUN BUMOTaM
TY 38.4011052-96 nHa O€H3MH JITHHOTO BUIY 1 HOpPMaM KOMILIEKCY METOJIIB

KBaTi(hiKaiiHOT OLIIHKH.
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3.3.2 JlaGopaTopHO-CTeHA0Bi BUIPOOYBaHHs OeH3uHY A-9SE

Bu3HaueHHs BIUIMBY KHCHEBMICHHX KOMITOHEHTIB JOCIIAHOTO 3pa3ka OEH3UHY
A-95E Ha MOKa3HUKH MOTYKHOCTI Ta €KOHOMIYHI TTOKa3HUKU JABUTYHA MTPOBOIMIIOCS
NPy TIOPIBHSAHHI JIaHWX, OTPUMAHMX MpHU PoOOTI HAa TOBapHOMY OeH3uHI A-95 3
deteposioM 3 TaHUMH, OTPUMaHUMU MPHU TUX K€ YMOBax Ha JIOCIITHOMY OCH3HHI.

[Toxa3HUKH SAKOCTI TOBApHOTO OCH3WHY MpECTaBIcH] B Ta0II. 3.2.

Tabmus 3.2 — [loka3HUKH SKOCTI TOBAPHOTO OCH3UHY

Ne 3/HaiiMeHyBaHHS TOKAa3HUKIB Hopma noPe3ynpraTu Meton
I TY38.4011052 BunpoOyBaHHs [BUIIPOOYBAHHS
-96 U JTiTH.
BUTY
1 P2 3 4 9)
1 JleToHamiiiHa CTIMKICTh: OKTaHOBEHE McHIIEe 85 (86,1 I'OCT 511-82
YHCIIO TI0O MOTOpP, METOAY OKTaHOBeHe MeHme 95 (96,3 'OCT 8226-82

YHCIIO MO TOCIITHUIIBKOMY METOY

2 MacoBa KOHIIGHTpAIlisl CBHHIIO, THE ouemieMmenmre 0,005  [TOCT 28828-90
Ha 1 1M3 GeH3uHy 0,013

3 Tuck HacuueHux napis, klla (MM pT.JHE oinpmed7,1 (353,5) "OCT 28781-90
Cr.) 66,7 (500)

4 Konnentpanisa ¢aktuunux cmon BHe Oimbine 5,0 2,0 I'OCT 1567-83
mr Ha 100 cM3 OeH3uHY

5 Kucnotnicts, Mr KOH na 100 cm3ue 6inbie 2,0 BiacyTHs I"OCT 5985-73
OCH3UHY
6 [anykuiiauid nepiog Oensuny nHaHe meniie 900 bonee 900 I"OCT 4039-88

MiCIIl BAPOOHUIITBA, XB

7 |@pakmiiiauit cknan: Temmeparypane Hikde 30 {46 ["OCT 2177-82
MOYaTKy NeperoHKH, He Bume /5 59
°C He Bunie 120 107
10% Oen3uny mneperanseTbcs mnpune Buiie 180 (159
remneparypi, © C He Bumte 205 195
50% Oen3uHy meperanserbcs npuHe Oumpme 1,5(1,0
remmneparypi, ° C He Oinbmie 4,0 3,5

00% OeH3WHY TeperaHse€TbCsl TMpH
remrepatypi, ° C
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Kineup kuminas Oensuny, ° C
3aauIIoK B K01601,% 00.
3anumiok i BTpatu,% 00.

8 MacoBa vactka cipku, % He OUIbIIe 0,021 I'OCT19121-71
0,10

9 BunpoOyBaHHs Ha MiIHIH MJIACTHHI BUTPUMYE BUTPUMAB 'OCT6321-69

10 |Bomopo3unHHI KUCIOTH 1 JIyTH BiJICYTHI BiJICYTHI I'OCT 6307-75

11 |MexaHi4HI JOMIIIKHA 1 BoJa BiJICYTHI BiJICYTHI I[lo o 53 TV

38.401-1052-96

12 [imeaicTe mpu 20°C, kr/m3 HE 775 "OCT 3900-85
HOPMYETBCSL.
13 |®a3oBa cTabUNBHICTD, TEMIIEpATypaHe BHIIE HIDKYE
nomyTHiHHS, °C -5 - 30

®di3uKo-XIMIYHI 1 aHTHUJIETOHAIMHI BiacTuBOCTI OeH3uHY AI-95E nitHbOTO
BUJTY.

3 ornsAay Ha, MO 00MABa OCH3WMHY, TOBAPHUN 1 JOCHIAHI MICTSTH B CBOEMY
CKJIaJl KHCHEBMICHI KOMIIOHEHTH, TOPIBHSIHHS OCEH3MHIB MO TOTYXHOCHUMH 1
EKOHOMIYHMMU TTOKAa3HUKAMHU IPOBOJIMIIOCS 32 METOJIOM, 3aTBEPIKCHUM ISl TIAJIHB 3

KHCHEBMICHUMHU KOMITOHEHTAMU.

Tabmuus 3.3 — Pe3ynbratu kBanmiikauiiiHux BUNpoOyBaHb OeH3MHY A-95E

JITHBOTO BUY

Ne HaiiMeHyBaHHS IOKa3HUKA 3atBepmkena (PaktuuHi  Merton

3/ HOpMa naHi BUIIPOOYBaHHS

1 2 3 4 3)

1 [Posmoxminm neroHauiiiHol crilikocti none mentre 0,750,95 I'OCT 26370-84
(bpakisx: KOe]ilieHT  PO3MOALTY I"OCT 8226-82
NMETOHAIINHOT CTIHKOCTI 10 (paKiisim| 94,4
(KPZC);

OKTaHOBE YUCIIO OcH3UHY,
neperanstomoro 10100 ° C (oun100)
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2 [['pynoBuit BYIJIEBOIHEBUI ckiague Oinpme 55 48,4 Pemenne I'MK Ne
OCH3UHY: BMICT apoMarnaHuxHeOUTBIIE 25 (3,4 23/1-89 0125.05.87
BYIJIEBOJHIB,% 00.
3MicCT oJie()iHOBUX BYTJIEBO/IHIB,% 00.

3 [Brparu Big BUmapoByBaHHs,% Mac. He OuTble 1,0 "OCT 6369-75

3,0

4 |CxwibHICTh O€H3WMHY 10 YyTBOpeHHsHE MeHIe 50 (66 Pemenne T'MK No
MapoBUX TMPOOOK: TeMIleparypa Tpu 23/1-122 ot
CIiBBiAHOIIEHHI map / pignHa piBHOMY 5.07.85
20,°C "OCT22055-76

5 [XimiuHa cTabuIbHICTh OeH3uHy: cymane oubmre 100 22,6 ['OCT 22054-76
npoxaykTiB okucienns (CI10), mr na 100
cm3

6 |[KoposiiiHa akTuBHiICTh OecH3uHY BHE Oinbmre 5,0 0,9 I"OCT 18597-73
yMOBaxX KOHJCHCAIlil BOJM: 3MiHa MacH
CTajeBOl INIACTUHU, T / M2

7/ (CxwibHicTh OeH3WHY 10 YyTBopeHHsHe Oinbire 100 37
BIIKIIAZICHh Y  BIIYCKHIH  CHCTEMI:

KIJBbKICTh BIAKJIaA€Hb, M

8 |CymicHICTB 3 ryMaMmu: 3Mina37,8* 8,6* 49,0 8,2
HaOyxaHHs,% BUMHUBaHHA  T'ymu,%42,2* 23,0
KOHIICHTpaLlisl PaKTUYHUX CMOJI, M

O |Cuctemu anTH 0OMep3aHHs BiaacTUBOCTiHE MeHIe 1,0 [Oinbie 2,0
OCH3UHY 1 MPUCAIOK: 130TPOILIIOBUH
€KBIBaJICHT, YMOBHI OJIMHUII

10 Muroui  BimactuBOoCcTI  OeH3wHy  iHe Outbmie 60 8
MpUCATOK:

Yac 3MHUBAHHS BiJIKJIJICHb, XB
11 |[KoHmueHTparlis XyTpo. TOMIIIOK,% Mac. |[He OinbIie 0,0006
0,005

12 [Kopo3siiiHa akTUBHICTh OeH3uHY: 3MiHa14,8 0,36
Macu CBUHIIEBOIO ILUIATIBKH, T / M

13 [[Mutoma TemnoTa 3ropsiaus, kJx / kr |- 43346 I'OCT 21261-75

CyTh MeTONy MOJISATa€E B 3HATTI PETYIIOBAIBHUX XaPAKTEPUCTUK 3a CKJIAJ0M

CyMiIn Ha KapOropaTopHOMY omHOIMIIHApoBUN ABuryH HAMU-1IM 3 moganbimm

BU3HAUEHHSM [0 HUM MAaKCHUMAaJbHOI I1HAMKATOPHOI MOTYXKHOCTI 1 MiHIMajIbHOI

BUTpaTh. Pe3ynbTaTu OIIHKK HaBeAeH1 B Ta0J. 3.4. SIk BUTUIMBAE 3 HABEJCHUX JaHUX,

pI3HMIISI B 3HAYEHHSX TMOKA3HUKIB MPU BUMPOOYBaHHI JOCBIAYEHOTO 1 TOBAPHOTO

OCH3MHIB HE BUXOJUTh 32 MEXI1 TomycTuMuX po3oixkHocTei (1% mo Nj, 1 1.5% 3a gj).



Tabmuns 3.4 — Oi3uKo-XiMIUHI 1 aHTUJETOHALIWHI BJIACTUBOCTI TOBApHOTO

oeH3uny A-95
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Ne  [HaiiMeHYBaHHS TOKa3HUKIB Hopma o 'OCT 2084-77 daxTruni gaHi

3/

1 JleToHaliiiHa CTIMKICTh: OKTaHOBEHE MEHIe 85 86..4
YHCIO 33 MOTOPHHUM  MeEToAOMHE MeHmIe 95 95.3
OKTaHOBE YHCJIO 110 JOCIHiTHOMY)

METOY

2 Konnenrpanisi cBuniio, T Ha 1 nM3He Oinbme 0,013 BiJICYTHS
OeH3MHY

3  [@pakuiiitanii  ckinan:  Temmeparypane Hikue 30 37
MOYaTKy rneperonk, © C HE BHIIE 75 60
10% Oen3uny mneperaHseTbcs mnpuHe Buine 120 104
remnepartypi, © C He Bumie 180 158
50% Oen3uHy mneperanseTbcs MnpuHe Buile 205 189
remnepartypi, © C HE 6inpme 1,5 0.8
00% Oensuny mneperansierscsi npuHE Oinbie 4,0 4.0
remnepartypi, © C
Kineup kuminHs  Oensuny, C
3anuiok B K0i61,% 00.
3anumiok i BTpatu,% 06

4 [Tuck HacuueHux napis, k[la (M pr. [He Oinbine 66,7 (500) 430
Cr.)

5  [KonmeHrpauis ¢pakTHUHUX CcMoJI BHe Oiibiue 5,0 BIJICYTHS
Mr Ha 100 cMm3 OeH3uHy

6 Kucnoraicts, Mr KOH na 100 ¢cM3  |He Oinpire 2,0 BiJICYTHS
OEH3UHY

7 [nnykuiiauii nepion Oen3uny HaHe menIe 900 o1bIre 1200
MicCIli BUPOOHUIITBA, XB

3 MacoBa 9acTka cipku,% He Oinbie 0,10 0.008

O  BunpoOyBaHHS Ha MiJHIN IJIACTUHI [BUTPUMYE BUTPUMYE

10 |Boaopo3uuHHI KMCIOTH 1 JIyTH BIZICYTHI BIZICYTHI

11 MexaHiuHi JOMINIKH 1 BOJa BiZICYTHI1 BiJICYTHI1

12 [limeHicTs mpu 20°C, kr/™M3 HE HOPMYETHCS 759.2

Tabmuns 3.5 — Pe3ynapratu mMOpiBHSUIBHOT OLIHKM BIUIMBY OCH3MHIB Ha

MOKa3HUKHU MOTYKHOCTI Ta €KOHOMIYHI MOKa3HUKH JIBUTYHA

TTamuBo MaxkcuMmaiabHa [MiHIMaJIbHA IIMTOMA3MIiHA HOKa3HUKIBYo
IHAMKATOpHA [IHIUKATOpHA BUTpAaTa(BiTHOCHA)
MOTY)KHICTb,  |MajuBa, I /
KBT kBT-rox —gi N gi
N
bensun AI-95 10.2 269
bensun AI-95E, nocaigauii |10.2 271 0 0.7
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3.3.3 Pe3yabTatH OHIHKM BIJIMBY A00aBKH €TWJIOBOIO CIHPTY /10

0eH3MHY HA TOKCHYHICTH BiANpanmbOBaHi ra3u, eKOHOMIYHICTH I 1310Bi AAKOCTI
aBToM00L1iB BA3

[TopiBHsUTBHI BUIPOOYBAHHS JOCIIIHUX 1 TOBAPHOTO OCH3UHIB 110 BUSHAYCHHIO
BUTPATH MaJMBa 1 TOKCHYHOCTI BIANpallbOBaHI ra3u OyJd MPOBEICHI MO 13J0BOMY
nukiay BiamoBigHo g0 mpaBuia Ne R83 €EK OOH na aBromo6inmi BA3-2108 3
nBurynoM 2108 3 pobouum ob'emom 1.5 n. JIBUTYH OcHaleHud kapOropaTopoM
21083-31 1 obmamnanuii 6e3kOHTAaKTHOI cuctemoro 3anamoBanHs (bC3). Buximnuii
npoOir aBTOMOOLIS, MIATOTOBIEHOTO A0 BumpoOyBaHb - 12000 kM. ABTOMOOLIB
BIJIMOBiIaB HOpMaM TOKCHYHOCTI BA3a.

Heo06xiaHo Big3HauuTH, 1o kaporwoparop 21083-31 O6yB cneriaibHO BigiOpaHo
JUIs BUNIPOOYBaHb TaKUM YHHOM, 100 3a MEXEK BUPOOHUYOTO TMOJS JOMYCKH
BIIMOBI AN HUKHIM (3011HEH1) 00J1aCT1 PEryJIFOBaHHS 3a CKJIaJ0M CYMIIIIl.

BumiproBaHHS BMICTY TOKCHYHUX KOMIIOHEHTIB B BiANpalbOBaHUX Ta3ax
npoBojuioca razoaHanizatopamu moneni MEXA-574 1 MEXA-8420 EGR ¢ipmu
"Horiba", mo siamosimarote BuMoram ['OCT 17.2.203-87. Burpata mamuBa 1o
i37J0BOMY IIMKITy BU3HAYABCSl PO3PAXyHKOBUM METOJIOM 3a JJAHHUMH Ta30BOTO aHAJI3y.
[Ipu mepexoni 3 OMHOTO BUAY TMajuBa Ha IHIIMA TMPOBOAWIACA PETYIIOBAHHS
XO0JIOCTOTO XOAy BIANOBIAHO A0 1HCTpykuli BA3. Pesynpratn BunpoOyBaHb 3a

TOKCHUYHICTIO 1 BUTPATI MajJuBa MpeIcTaBieHi B Ta0m. 3.6.

Tabnuus 3.6 — Pesynbratu BUunipoOyBaHb 32 TOKCUYHICTIO 1 BUTPATI MaauBa

TTanmuBo , moTokcuuHicTh 3a 1uki, r /Burpara, n1/100 km  [[IpumiTka
BUKOPHCTOBYETHCS BHUKOD
CO |CH CH+bIOx
AT-95 21,3 (10,8 15,2 "xomn"
11,9 9,8 16,3 9,2 "rap"
AI-95E 10 % eranoma 35,3+ |11.8 15,9 "xoi"
10,6 10,3 14,6 9,5 "rap"
AI-95E 5 % ertanomia 245 10,8 15,3 "xoi"
10,3 10,0 15,1 9,1 "rap"
Bumorn IIpaBuma NeR83 67,0 20,5 "xoi"

3 ganux Ta6d. 3.6 BUAHO, 110 MOKA3HUKHA TOKCHYHOCTI 1 €KOHOMIYHOCTI JIJIS
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TOBapHOTO 1 JOCBIAYEHMX OEH3MHIB NpU BUINPOOYBaHHSIX B IIOMY 1JI€HTUYHI.

Buxkugu CO 3pocranum npu 3actocyBanHi AI-95E 3 10% ertaHonmy TuUIbKH TpH
MIPOBEICHHI XOJIOAHOTO IHUKITY, X04a 1 HE BUXOIWIM 3a paMmku BUMOT [IpaBuma No
R83.

[Ipu po6oTI Ha MpOrpiTOMY ABUTYHI 3a3HAYANIOCs, HABMAKU, JESKE 3HIKCHHS
kimpkocTi CO B mopiBHsSHHI 3 ToBapHuM OensuHoM. Buxumam CH 1 NOx, mpu
nepexo/ii 3 OIHOr0 OCH3UHY Ha 1HIIHWKM 3MIHIOBAIKMCS He3HAYHO. [[eska 3MiHa BUTpaTH
nanuBa npu BukopucTanHi AI-95E 3 10% ertaHomy HE BHUXOIWIO 3a MEXI,
BU3HAYCHUX 3MCHIIICHHSIM TCTUIOTH 3TOPSHHS IMaJIBa 32 PaxXyHOK JTOJAaBaHHS CIAPTY.

ToOKCHUYHICTB 1 BUTpaTa MajarBa Pi3HUX MAPOK OCH3UHY .

JIst OIIHKKM TIapaMeTpiB XOJIOCTOTO XOIy ABWUTYHA TIPH TEPEXOii 3 OITHOTO
BUly OCH3UHY Ha 1HIINI OyJia MpoBeAeHa HACTYITHAa poOOTa. MPOBOAMIIACA YCTAaHOBKA
koHueHTpanii CO Ha MiHIMaIBHUX 00€pTax XOJOCTOro XOAy Ha TOBapHOMY O€H3HHI,
o He mictuth KCC, o 3HaueHs He Ounbine 1.0%, moTiM 3aiiicHIOBaIM nepexia Ha
JIOCITIJTHI 3pa3ku OCH3MHY, 10 MICTUTh €TaHOJ,0€3 Mepe peryatoBaHHs , MICIsS YOro
ouiHoBasmm BMicT CO 1 CH. AnanoriyHa oIiHKa MPOBOAMJIACSA NPU BCTAHOBJICHHI
koHueHTpaiii CO Ha MIHIMAJIBHUX 000POTAaX XOJIOCTOTO XOJy Ha BUMPOOYBATHHUX
OeH3MHaX 3 MOJAJBIIUM MEPEX0/IOM Ha TOBapHUii OeH3uH. Pe3ynbratu BUMIpoOyBaHb

HaBeJeH1 B Tadu. 3.7.

Tabmuusg 3.7 — Pe3ynbTaTl OL[IHKM apaMeTPIB XOJIOCTOrO X0y ABUTYHA, PH

nepexo/ii 3 0OIHOTO BUY MAJIMBA Ha 1HIIE

ITopsnok Bux manusa BUKOP. CO, % CH, ppr C02. % nx.x. 1/xB
Buxing, mamus. AI-95 1,0 180 14,6 780
[Tepexin AI-95E 10% ertanomy 0,3 130 14,4 760
Buxin, nanus. AI-95E 10% eranony 1,0 170 14,7 780
[Tepexin AI-95 2,3 200 13,9 780
Buxing, mamus. AI-95 1,0 175 14,7 780
[Tepexin AI-95E 5% eranomny 0,4 150 15,0 770
Buxin, nanus. AI-95E 5% eranomny 1,0 190 15.1 780
[Tepexin AI-95 1,5 180 14,7 780

[Ipu oMy Oyro BiA3HAYEHO, IO MPHU MEPEXOJl 3 TOBAPHOTO OCH3MHY Ha
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nocBiguennii 3 10% eranomny BinOyBanocs 3amwkenHs Bmicty CO 3 1.0 go 0.3%, CH

31 180 mo 130 ppt. Ananoriune 3HmwkeHHs CO 1 CH cnocrepiratouu-ioch i mpu
nepexoi 3 ToBapHoro OeH3uHy Ha OeH3uH 3 5% eranomy: CO 3 1.0 go 0.4%, CH 3
175 mo 150 pprt. IIpu 3BOpOTHOMY MEpPEeXo/il 3 JOCBIIUYEHHMX 3pa3KiB, IO MICTATH
€TaHoJI, Ha TOBapHMI OEH3WH Big3Hauasnocs 3pocTaHHs Kuibkicth CO 1 CH. Ilpu
IbOMY OTpUMaHi BennuuHu He Buxoamin 3a Hopmu ['OCT. Tineku B pasi nepexoay 3
oensuny 3 10% eraHony Ha TOBapHUM OeH3WH 3HadeHHs, orpumane it CO,
nepeBulyBasio HopMoBaHe Ha 0.3%.

[Ipu owmiHIl i370BUX SIKOCTEH aBTOMOOUIS 3a MeToaukoo BA3A Ha pi3HuX
OeH3MHAaX BCTAaHOBJICHO, 1110 BUKopuctanHs 6en3uny AI-95E 3 10% eranony Kijgbka
3HM)KYBaJIO KOHTPOJIbHI MOKA3HUKH aBTOMOOLISL B TOPIBHSAHHI 3 TOBAPHUM OE€H3MHOM
AlI-95 (BumpoOyBaHHsA TpoBeieHI 0e€3 TMepe peryioBaHHS JBUTYHA), IO
MOSICHIOETHCSI YCTAHOBKOIO KapOropaTopa, BiAPEryIbOBaHOTO 32 TOBAPHUM OCH3WHY,
110 He MicTuTh y co61 KCC, nmo HU»KHIM MeX1 JOMYCKY.

JonatkoBe 3011HEHHS cyMilll, 00yMoBiieHe HasBHICTIO 10% crnupTy, B IbOMY
BUITAJIKY, 3HIKYE MOKA3HUKH MOTYKHOCTI IBUTYHA.

[Ipu 3acrocyBanni Oenzuny AI-95E 3 5% eraHomy moripiieHHs
eKCIUTyaTaIiifHOl XapakTEepUCTUK aBTOMOOWUIS HE Bif3Hayanocs. MojkHa O4iKyBaTH,
IO JUJIS CUCTEM Xap4yBaHHs, 110 HE BIAPETyJIbOBAaHUX MO MexX1 "301AHEHHsS", a Tak
JUTSl CUCTEM XapuyyBaHHS 31 3BOPOTHUM 3B'SI3KOM 3a CKJIAJOM CYMIII, 3aCTOCYBAaHHS
nocsigueHoro AI-95E 3 10% eraHony He MOripiIye pealibHUX i3J0BHX SIKOCTEH
aBTOMOO1Is.  30Kpema, Iie OyJlo MATBEPIKEHO pe3yiabTaTaMu  JOCTIAHOI

eKCIUTyaTarlii.

3.4 Pesyabratn ouninkum Oensuny A-9SE 3 10% BOKE B
eKCILIyaTaliifHUX YMOBAX

3 ornsy Ha Te, IO aBTOMApK MOCTIMHO 30UIBLIYETHCS 32 PAXYHOK BBE3CHHS
IMIIOPTHUX aBTOMOOUTIB, OUIBIIICTh SKUX OOJIAHAHO CHUCTEMaMU EJIEKTPOHHOTO
YIPUCKYBaHHSl TaJliBa, CTAHOBWJIA IHTEPEC OLIHKAa BIUIMBY OEH3MHY, 11O MICTUTh
10% etaHOIy Ha €KOHOMIYHICTB 1 13/I0B1 SKOCTI IIuX aBTOMOOLUIIB. Bynn nmpoBeneHi

MOPIBHSUTPHI  BHUMPOOYBAHHS TOBApHOTO 1 JOCBIMYEHOrO0 OCH3WHIB Ha II'ATH
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aBTOMOOLIAX, XapaKTepUCTUKA SKUX MpuBeaeHa B Ta0d. 2.17.

OO6'exToM BuUMpOOyBaHHS Oylla JOCBiIYEHA TMapTis OEH3UMHY, OTpHUMaHa
IUITXOM KOMITayHIyBaHHS TOBapHOTO HeeTuiaboBaHoro 0enzuny Al-93 ('OCT 2084-
77) 3 10% (mac.) Etunosoro ciinpty (BOKE) o TY 38.401-38-119-95 rigpomnizHoro
3aBoay. Skicte Oen3uny AI-95E mnpuseneHo B tabin. 2.18, 6ensuny Al-93 B Tabu.
2.19.

Pe3ynbTaTi mopiBHMUIBHOI OIIIHKKM TOBapHOTO 1 JocBiqueHoro AI-95E Gen3uniB
HaBeneHl B Ta0n. 3.8. Ciijx 3a3HAYUTH, M0 MPOOIT KOKHOTO aBTOMOOLIS 3a TEPioj
nociiaHoi excruryararii ckias Bix 400 qo 500 km npu Temmepatypax Bif -18 go -28 ©
C. Ouinka npoBojWiIacs 3a IMOKa3HUKaMH: MPUMOMHUCTICTh, EKCIUTyaTalliiHun

BUTpATy MaJIMBA, JETKICTh 3aITyCKY.

Tabmumsg 3.8 — XapakrepucTuka aBTOMOOLTIB

Ne /m - [Mapka aBToMOO1Is Maca (xr)O0'em nBuryna,[loryxx-  (Tun CUCTEMH
ABTOMOOLIS  |cM3 HICTb PKUBJICHHS
KBT.

1 Subaru Lagasy EJ 20 {1295 1820 75.7 LIEHTpaJIbHE
BITIOPCKYBAHHS

2 Nissan prerie C 20 1380 1998 78.6 KapOroparop

Toyota corona 5A 1455 1498 83.8 Poznoninbue

BITIOPCKYBAHHS

4 Toyota corona 5A 1145 1498 83.8 Posmoinpue
BIIOPCKYBaHHS

5 Toyota vista 3 S 1400 1938 103.0 Po3noaiabue
BIIOPCKYBaHHS

[IpueMHUCTICTh OILIIHIOBAJAcs SIK 4Yac PO3TOHY MPOTPITOr0 aBTOMOOUIA TIO
achanbTy B 3MMOBHMI 4Yac Ha NOpsMid IUISHII TOPU30HTalIbHOI Aoporu. Burtpara
najavuBa BU3HAYaBCS SIK CEPEHIN eKCIulyaTalliHUNA B MICBKUX YMOBax Ha J0porax,
MNOKPUTHUX OXEJEAI0 3 YMOB BHUTPAaTH NOBHOTO Oaka MajlvMBa Ha KOXHOMY
aBTOMOO1JII.

[IpoBeneni BunpoOyBaHHs Tokazanu (Tabdn. 3.9), mo 3actocyBaHHS OCH3UHU
A-95E 3 10% eranoiy JITHROTO BUAY B 3UMOBHI Yac Ha aBTOMOOUISIX, 00JaqHAHUX
CUCTEMaMHU €JIEKTPOHHOrO YIMPUCKYBAaHHS MalKuBa, HE MPU3BOAUTH JO MOTIPIICHHS
pobotu aBuryHa. Burpata mnammBa, 3allyCK XOJIOAHOTO JIBUTYHAa MPAaKTHYHO

O,Z[HaKOBI/Iﬁ 1 TOBAPHOT'O 6CH31/IHy 1 I[OCJ'IiI[}KCHOFO 3pa3Ka, BHUHATOK CTAHOBHUTb
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oOnaHaHWK KapOOpaToOpoM, i€ CHOCTEpIranocs

30UTBIIEHHS BUTpaT Ha OeH3uH 3 10% eTaHoiy B MOPIBHSAHHI 3 TOBApHUM Ha 1.5 1.

Taomuig 3.8 — Di3UKO-XIMIUHI 1 aHTHUIETOHAIWHI BJIACTUBOCTI HOCIIIHOTO

3paska 6ensuny A-95E 3 10% eranony (BOKE) nitHbOrO BHY.

Ne 3/HaiiMeHyBaHHs TOKa3HUKIB Hopma no TY 38.Pesynbratu Meton
I 4011052-96 nns  BunpoOyBaHHS  [BUIPOOYBaHHS
ITITHLOTO BUTY
1 2 3 4 5
1 JleToHarriiina CTIMKICTB [HE MeHIIe 85 86,8 95,6 r'OCT 511-82
OKTaHOBE 4YMCJIO 110 MOTOPHOMYHE MeHuIe 95 I"OCT 8226-82
METOIY OKTaHOBE YHCJIO IO
ITOCITI THUIIBKOMY METOJTY
2 MacoBa KoHIIeHTpaIlisi cBHHIIO, THE Ounbine 0,013  menme 0,005 COCT 28828-90
Ha 1 1M3 GeH3uny
3 DpaxiiiHuiA ckian:ae Huxuae 30 42 COCT 2177-82
Temmneparypa MIOYaTKyHEe BULIE /5 o7
MepPEeroHKH, ° He Buine 120 uel05
C Bue 180 ne Bume160 193 1,0 2,5
10% Gen3uny neperanserscs npu205
remmeparypi, © C He Ounbme 1,5
50% OeH3uHy neperaHseTbes npuHe Outbie 4,0
remmneparypi, ° C
90% GeH3MHY Meperansie€ThCs MpH
remmneparypi, ° C
Kinens kumninus Oensuny, ° C
3aauIIoK B K0161,% 00.
3anuiok 1 BTpaTtu,% 00.
4 Tuck HacuueHux mapis, k[la (Mmue Oiibie 66,7 53,41 (398) TC'OCT 28781-90
T. CT.) (500)
5 Konmentpanisi paktnaanx cmoiuHe Outpme 5,0 1.6 I"OCT 1567-83
B Mr Ha 100 cM3 GeH3uHY
6 Kucnoruicts , Mr KOH na 100He 6inbire 2,0 BiZICYTHS COCT 5985-73
cM3 OeH3UHY
7 [anykuiiaui nepion 6exnsuny HaHe menmie 900 ousIre 900 COCT 4039-88
MiCIIl BAPOOHUIITBA, XB
8 MacoBa yacTka cipku, % ue Oinbie 0,10 0,016 r'OCT19121-71
9 BunpoOyBanHs ~ Ha  MIiAHIHBUTpPUMYE BUTPUMYE 'OCT6321-69
MJIaCTHHI
10 |Bomopo3uMHHI KUCIOTH i IyTW  [BIICYTHI BiZICYTHI I"OCT 6307-75
11 [MexaHiuHi JOMIIIKH 1 Boga BiJICYTHI B1JICYTHI Mo m 53 TV
38.401-1052-96
12 |[[impHicTe mipm 20°C, kr/™M3 HE HOPMYETCS 754 "OCT 3900-85
13 |da3oBa cTaO1ILHICTD,HE BHIIE -19 [lo nmomatky A
Temreparypa nomyTHiaas, °C -~ |5 TY 38.4011052-
06
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Tabmuns 3.9 — @i3uKo-XiMiuHI 1 aHTUJETOHALIWHI BJIACTUBOCTI TOBApHOTO

HEEeTUJIbOBAHOTO OeH3MHY A-92 TITHBOTO BUIY

Ne 3/HalimeHyBaHHS IOKa3HHUKIB Hopwma noTV38 Pesynbrati MeTon BUIIPOOY-
I .4011052-96 mst BUIIPOOYBa- [BaHHS
ITITHLOTO BUTY HHS
1 JleToHamiiiHa CTIHKICTh:OK-TaHOBeHe MeHme 85 He85.293.1 [OCT 511-82
YHCII0O [0 MOTOPHOMY MeToaymerine 93 'OCT 8226-82
OKTaHOBE YHUCIIO0 10|
OCITI THUIIBKOMY
METOY
2 MacoBa KOHIIEHTpaIlisi CBUHIO, THE Oinbine 0,013 MEHILIE COCT 28828-90
Ha 1 1M3 GeH3uny 0,005
3  @pakmiitanii cknaa: Temmepartypane HuxKYe 35 42 'OCT 2177-82
MOYaTKy NEPErOHKH, ° He Buie /0 61
C He Buie 115 106
10% Oen3unyneperanserscs npune Buie 180 ne Bume159 193 1,0
remmeparypi, © C 205 ue Outpme 1,5 He 2,5
50% Oen3uny mneperanseThes mpupinbiie 4,0
remmeparypi, © C
00% OeH3uHY MEperaHseThCS MpU
remmeparypi, © C
Kineup kuminHg Oen3uny, ° C
3anuiok B K0i161,% 00.
3anuiok i1 BTpaT,% o0
4 [Tuck macwueHux mapis, klla (mmue Oinbme 66,7 (500) 149.6 (372) [TOCT 28781-90
pT.
CT.)
5 Konnentpaiis GakTuaHux cMoll BHE Oinbire 5,0 1.8 COCT 1567-83
mr Ha 100 cM3 OeH3uHY
6 Kucnoraicts , Mr KOH na 100 cm3jae Oinpire 0.8 Bincytass  [[OCT 5985-73
OEH3UHY
7 [anykuiiauid nepion Oen3uHy HaHe menme 1200 OLIBIIE COCT 4039-88
MICIIl BAPOOHUIITBA, XB 1200
8  [Macosa gactka cipku, % He Outpire 0,10 0,02 I'OCT19121-71
O  BumpoOyBaHHs Ha MIIHIHBUTPUMYE Butpumye ['OCT6321-69
MJIACTHHI
10 |[Boxopo3unHHI KHCIOTH 1 JIyTH BiZICYTHI BiacytHi  [[OCT 6307-75
11 |MexanidHi JOMIIIKHY 1 BOAa BiJICYTHI1 BiZICYTHI1 Mo m. 4.4 TOCT
2084-77
12 jminsHicTs NpHU 20°C, KI/M3 HE HOPMY€ETCS 752 I"OCT 3900-85

Tabmuus 3.10 — Pe3ynbraT TexHIYHMX BUNpoOOyBaHb OeH3uHYy A-95E B

MOPIBHSHHI 3 TOBapHUM OeH3nHOM Al-93

Mapka bensun  |[[IokasHuku
ABTOMOOL/ISA [Mpuemucricte  (OGOpOTH [Iymuicte  Butpara  [Bamyck
CeK XOJIOCTOTO  [po0OTH MaJiiBa HA  XOJIOJJHOTO
XOJTY ITBUTYHA 100 kM ITBUTYHA
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Subaru }AI—95E Al-20 0e3 3miH Oe30e3 3miH 6e315 0e33MiH
Lagasy EJ92 18 BMiH BMiH 15 0e3 3MiH
20

Nisson AI-95E AI-18 830+10% 750(6e3 3min 6e315.5 0e3  3MiH
prerie C 20 92 16 BMIiH 14 0e3 3MiH
Toyota AI-95E AI-16 0e3 3miH Oe30e3 3MmiH 0e38 MOTIPITHHS
corona5A 92 14 BMiH BMiH 3 0e3 3MiH
Toyota AI-95E AI-12 0c3 3miH Oe30e3 3min 0e310 0c3  3MiH
corona 5A 92 10 BMiH BMiH 10 0e3 3MiH
Toyota vistalAI-95E Al-14 0e3 3miH Oe30e3 3miH 6e313.5 0e3  3MiH
3 S 02 12 BMiH BMiH 13 0e3 3MIH

BucHoBkHM 10 po3aiiny

Bukopucrtano pe3yJbTaTH IPOBEJCHUX 71a00paTOPHO-CTEHIOBUX
BUNPOOYBAaHHS JOCIIHO-TIPOMUCIOBOrO 3pa3zka 0eHzuHy AI-95E, pe3ynbpTaTu sIKUX
niaTBepAnd, 1o O0eH3uH AI-95E noBHicTIO 3a10BobHSE BUMoraMm TY 38.4011052-
96 1 3aTBep/PKEHUM HOpPMaM KOMIUIEKCY METOJIB KBami(iKaIiifHOi OIlIHKH.
BusnayeHo BmiuB O€eH3MHY, MmO MICTUTh eTaHos, AI-95E Ha mnoTyXHOCHI 1
€KOHOMIYHI MOKa3HUKHU KapOIopaTOpHOTo OHOIUTIHAPOBOTO ABUryHa HAMU-1M.

Pesyneratn BunpoOyBanp OeH3uny AI-95E, mpoBeaeni 3a yuactio AT
"ABTOBA3" Ha CyMICHICTh 3 rymMaMu, Ha TOKCHYHICTh BI', €KOHOMIUHICTbH 1 i3/10BI
aKOCTI aBTOMOOLTIB BA3, mokazanu, mo OeH3uH, 10 MICTUTh 5% eTaHody, He
NPU3BOJUTH JO TMOTIPIIEHHS EKCIUTyaTalliHUX XapaKTEpUCTHK aBTOMOOLIA, HE
BUMAra€e 3MiHM BUXIJIHUX PETYyJIOBaHb JABUTYHA 1 MOKE 3aCTOCOBYBATHUCS HA PIBHI 3
TOBApHUMU OCH3WHAMU.

Pesynbratn popoxxHix BumnpoOyBanb OeH3zuHy AI-95E 3 10% eranony Ha
aBTOMOOUIAX, OOJaJHAaHUX CHCTEMaMU EJIEKTPOHHOTO  YNPUCKYBaHHS, Ha
€KOHOMIYHICTh 1 13/10B1 SIKOCTI aBTOMOOLIsS, MOKa3aJid, 110 3aCTOCYBaHHS TaKOTO

OCH3MHY HE MOTIPIIYE MOKAa3HUKHU M0 EKOHOMIYHOCTI 1 13/T0BUM SIKOCTSIM aBTOMOOLIISI.
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PO3JILI 4

OXOPOHA IPAIII TA BE3IIEKA B HAJI3BUYAMHUX CUTYALIAX

4.1 Bumoru 0e3meky NpH 3aCTOCYBAHHI IIKIVIMBUX PeYOBUH

411 3acrocyBanHs aHTU(PU3Y TA rAJIbLMIBHUX PiIuH

Ha mignpueMcTBax il MONEPEIKCHHAS] OTPYEHHS TAIBMIBHOIO PIIMHOIO a0o
aHTU(PpHU30M TTOBUHEH OYTH UYITKO BCTAHOBJICHHM MOPSIOK iX BIJAIYCKY, 30epiraHHs
Ta BUTPAYCHHS 3 MPU3HAYCHHSIM.

AHTU(pU3 (HU3BKO 3aMep3aroul pIIMHU) Ta TaIbMIBHI PIAWHM CIIiJl 30epiraTu i
NEPEBO3UTU B CIPABHUX, T€PMETUYHE 3aKPUTHUX €MKOCTAX (OOYKaxX Ta CIIOKHBYIN
Tapi).

[lepen Tum, ik HAIUTU aHTUPPU3 a00 TATBEMIBHY PIIUHY, HEOOX1HO PETEIHHO
OUYMCTUTH Tapy BIJ TBEPAUX OCAJIIB, HAIBOTIB Ta 1pK1, IPOMHUTH JY>KHUM PO3YHUHOM 1
IPOMapUTH. Y Tapl HE TOBUHHO OyTH 3aJIMILKIB HAPTOMPOIYKTIB.

AHTU(pU3 1 TadbMIBHY PIIMHY HAJIMBAIOTh y Tapy He Ouibiie sik Ha 90% ii
emkocTi. Ha tapi, B sikiii 30epiratoTh (MepeBo3siTh) aHTU(PPU3 Ta FadbMIBHY PIAUHY, 1
Ha TIOPOXKHIN Tapi 3-T1J HUX MOBUHEH OyTH HE3MUBHUN HAMKC BEJIMKUMU JITEPAMHU
"OTPYTA", a TakoX 3HaK, BCTAHOBJICHUM JJISI OTPYHHHUX PEUYOBHUH BIJIIIOBIIHO JIO
['OCT 19433-88 (po3xain 2, . 37 uux IIpasun).

Tapy 3 anTudpuzoM 1 TradbMIBHOIO PIIMHOIO 30€piraloTb y CyXoOMy
NPUMILIEHH], sIKe HE onatoeThbes. 14.2.6. 3a00poHsIEThCS:

- HajnuBatd aHTUGPU3 1 TaIbMIBHY PIAMHY y Tapy, fKa HE BIANOBIAAE
BKAa3aHUM BHIIIE BUMOTaM;

- nepenuBaT  aHTUPpPU3 1 TaldbMIBHY pIAMHY [JIAHTOM  HUISIXOM
3aCMOKTYBaHHS pOTOM;

- 3aCTOCOBYBaTWM Tapy 3-MiJ aHTUPpu3y 1 TaldbMIBHOI pPIAUHU AJIs
NepeBe3eHHs 1 30epiraHHs XapuoBUX MPOIYKTIB;

- MepeBO3UTH aHTU(PU3 1 TaJbMIBHY PIAMHY CIUIBHO 3 JIFOJBMH, TBAPUHAMH,
XapYOBUMU MPOTYKTAMHU.

31uTHil 13 CUCTEMH OXOJIOKEHHS IBUTYHA aHTU(PU3 TOBUHEH OYTH 3[aHUi 3a

aKTOM Ha CKJIaJ Juis 30epiraHHs.
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412 3acrocyBaHHS €THJIHOBAHOIO0 O€H3MHY

Ha mignpuemcTBax, 110 3aCTOCOBYIOTh €TUJILOBAHWUN OEH3MH, TOBUHEH OYyTH
YITKO BCTAaHOBJICHUH TMOPSAJOK HOro BIAMYCKYy, 30epiraHHs, BHUTpPAuC€HHA Ta
MEPEBE3CHHS, 1110 BUKIIIOUAE MOXKIIMBICTh OO BUKOPUCTAHHS HE 32 IPU3HAUYCHHSIM.

[TigmpuemcTBa, 0 3aCTOCOBYIOTh €TUIILOBAHUMN 1 3BUYAHUN OC€H3UH, TOBUHHI
MaTH OKpeMi €MHOCTI My iX 30epiraHHs 1 TMEpeBE3CHHs, a TaKOX OKpeMi
NaJIUBOIPOBOAM 1 OEH30KOJIOHKH.

[lepeBo3utu 1 30epiraTé €TUIHLOBaHMM OCH3WMH Tpeda TIIBKM B CHPaBHUX
pe3epByapax, HHUCTEpHAX YW MeETalleBUX OOYKax 3 KpHUIIKaMH a00 MpoOKaMHu Ha
OCH30CTINKUX MPOKIIAIKAX, SIKI IIJILHO 3aKPUBAIOTHCSI.

3anoBHIOBATH PE3€pBYapy €TUILOBAHUM OCH3MHOM HEOOX1JIHO HE OUIbIEe SIK
Ha 90% eMHOCTI.

[IpyurHM, D0 BUKJIMKAIOTHh MIATIKAHHS Ta "TOTIHHS" TapH, 10 HAlOBHEHA
OCH3MHOM, CJiJ] HErallHO yCyBaTH. SIKIIO 116 HEMOXJIWBO, €THJIHLOBAHUM OCH3UH
HEOOX1/IHO TEpEeIUTH B CIPaBHY Tapy, AOTPUMYIOUHUCH YCIX 3aXO[IB MEPECTOPOTH,
1100 BiH HE PO3JIMBCS, HE MOTPAIUB HA TiJ10 a00 oJsIr poOITHUKA TOIIIO.

3a00pPOHAETHCS:

- TIEPEBO3UTH CTWIHOBAHWM OCH3MH B cajOHaX JIETKOBUX AaBTOMOOLTIB,
aBTOOYCIB, y KabiHaX aBTOMOOUIIB YCIX THUIIIB, & TAKOK HA BAHTAXKHUX aBTOMOOLIIAX,
MpUYeIax 1 HamiBNpuyenax pa3oM 3 JIOJbMU 1 TBAPUHAMU;

- 0co0a, sika CyNnpOBOIKY€ BaHTAKHUM aBTOMOOLIbh 3 €THJILOBAHUM OCH3MHOM,
MOBUHHA 3HAXOJIUTUCA Y KaOlHI;

- TPaHCHOPTYBaTH €TWJIbOBAHWUI OCH3WH CIIJIHHO 3 XapYOBHUMH MPOIYKTAMH
1 IPOMHUCIIOBUMH TOBapamu;

- BUKOPUCTOBYBATH ITUCTEPHY a00 Tapy 3-MijJ €TUIHLOBAHOTO OCH3WHY ITICIIS
OUYMIIEHHS JJIs IepEeBE3EHH 1 30epiraHHs XapyOBHUX MPOJIYKTIB.

VY micisx 30epiranss, HaBaHTaKEHHsI, PO3BAHTAKEHHS €THIILOBAHOTO OCH3UHY
1 poOOTH 3 HUM JUIsl 3HEUTKO/PKCHHS TIPOJIUTOr0 OCH3MHY 1 OUMINCHHS 3a0pyIHEHUX
HUM aBTOMOOLTIB, YCTaTKyBaHHS, IIJIOTH Yy JOCTaTHIM KIJIBKOCTI ITOBHHHI
3HAXOAUTHCS MOTPIOHI 3ac00M (rac, po3YnH XJIOPHOTO BammHa ab0 AMXJIOpaMiH, TUpPCa,

raHyvip's TOIIO).
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[Ipu mposvBaHHI €TUIHLOBAHOTO OEH3MHY 1 MOMaJaHHI HOro Ha aBTOMOOLI,

yCTaTKyBaHHS, TUIOMIAJKH, MIUIOTY Ta IHII MICHS iX CJiJ] HeralHO OYMIIaTH abo
3HEIIKO/KYBaTH. {71 1IbOro HEOOXITHO 3aCHUITATH ITCKOM a00 TUPCOIO 3a0pyIHEHY
MiJJI0Ty a00 TUIONIAJIKK, a METaJeBl MOBEPXHI MPOTEPTH TaHUIP'sIM, SKE 3MOUYCHE
racoM.

BukopuctoByBaTH IHCTEpHY 1 Tapy 3-MiJl E€THJIbOBAHOTO OEH3MHY JIsi
MEPEBE3CHHS HEXapUuOBHUX BAHTAXIB JIO3BOJIAETHCS TIIBKU IICHS BUJAJICHHS Ta
3HEIIKOKEHHS 3aJTUIIKIB €THJILOBAHOTO OCH3HHY.

JI1st 3HEIIKO/PKEHHSI Tapy 3-T1J] €THJIbOBAHOIO OEH3WHY HEOOX1THO 3BUIBHUTH
il Bil 3JIMIIKIB OCH3UHY, IPOMHUTH TacoOM, a 30BHI OOTEpTU TaHUIp'aAM, SKE 3MOUYCHE
TacoM.

Onmnepaiiii 3 nepeauBy, NPUHOMY Ta BIIMYCKY €TUILOBAHOTO OCH3WHY MOBUHHI
Oytu MexaHi3oBaHi. Hacocu, maiuBompoBoju, OCH30KOJOHKM, IUIAHTH Ta 1HIII
IPUCTPOI, 1110 3aCTOCOBYIOTHCS, TOBUHHI OyTH CIIPAaBHUMH 1 HE MaTH IMIATIKaHHS.

[Ipn peMOHTI ManMBO3aNpPaBHUK KOJOHOK, HACOCIB Ta 1HIIOI 3ampaBHOI
anapaTypu 3-TiJ] €THIHLOBAHOTO OEH3MHY 0€3 JAEMOHTaXy HEOOXIJHO MaKCHUMAaIbHO
3aXMCTUTU TMPAIIOIOYMX B BIAWXaHHS TapiB OeH3uHy (MparoBaTH CIiJl Ha
BIJIKDUTOMY TIOBITPI 3 HaBITPSHOI CTOPOHU abo0 B J100pe BEHTUILOBAHOMY
MPUMIILIEHHI).

Y xiHImi po6OTH HEOOXIJHO 3HEMIKOJKYBAaTH I1HCTPYMEHT, OOJagHaHHS 1
poOoye Miclle CTapaHHUM OYHMLIEHHSM 1 OOTHpaHHSAM iX TaHYIp'sM, SIK€ 3MOYEHE
racoMm.

MutTsi, po30upaHHS Ta PEMOHT JBUTYHIB a00 CHCTEMH >KHUBJICHHS
aBTOMOO1TIB, 0 MPAIIOIOTh HAa €TWJIbOBAHOMY OEH3HMHI, JO3BOJSETHCS MPOBOJAUTH
TUIBKK TICIs HeWTpamizamii BIIKIQJICHb TETPACTHIICBHHIID TacoM abo0 1HIIMMU
HEUTPaTI3yIOUMMH P1IUHAMH.

3anpaBKy aBTOMOOUIIB €THUJILOBAHMM OCH3MHOM  ClIiJI TMPOBOAUTH 3
OCH30KOJIOHKHM IIJIAHTOM, SIKUA Ma€ pO3JaBaIbHANA TICTOJIET. 3a00pOHSETHCA
3amnpaBiIsiTA aBTOMOOLI1 €TUJILOBAaHUM OEH3MHOM 3a JIONIOMOTOIO BiJIEp, JIIHOK TOIIIO, a
TaKOXX BIAMYCKAaTH €TWJIbOBAaHUI OeH3uH y Tapy (kanictpu). Omeparop 3ampaBHUX

CTaHII 1 BOMIM TOBWHHI 3HAXOIWUTHUCS TMPU 3alpaBiIeHHI 3 HABITPSHOI CTOPOHH
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aBTOMOO1JIS.

3a00pPOHAETHCH:

- TpW TPOAYBIl CHUCTEMH JKUBJIEHHA a00 TMepeIuBaHHI ETHUIHOBAHOTO
OCH3MHY 3aCMOKTYBaTH HOTO POTOM;

- BUKOPHUCTOBYBAaTH €TWJIbOBaHUW OCH3MH B JBUTYHAX, IO MpPAIIOIOTh Y
CepearHl TMPHUMIIIEHb (BHYTPIIIHbO-IIEXOBUH TPAHCHOPT, CTAI[lOHApHI JBUTYHU
TOIIIO);

- 3aCTOCOBYBaTH eTWJIHOBAaHWUN OCH3WH JII pOOOTH TasIBLHUX JIAMII,
OEH30p131B, YMILIEHHS OJATY, TPOMHUBAHHS JA€TaJIel TOILO;

- 3aCTOCOBYBaTHM €TWJIbOBaHWI OCH3MH Ha BUIPOOYBAIBHUX CTaHIIISIX
MIpUEMCTBA O€3 00JIaIHAHHS JJOJIATKOBOIO, HA/IIMHO JIIF0YOI0 BEHTUJIAIIIEIO;

- 30epirati eTWIHOBaHUIN OEH3MH 032 MEXaMHU CHEIIaIbHO O0O0JIaJHAHUX
CKJIaJ11B, CXOBHIII TOIIIO.

PoGiTHuKY (y T. 4. BOJII), SIKI CTUKAIOTHCS 3 €TUJIbOBAaHUM OCH3WHOM, MTOBUHHI
OyTu 3abe3rnedeHi Ha yac poOOTH 3ac00aMH THAMBIYaTbHOTO 3aXUCTY BIIMOBIIHO 10
YCTaHOBJICHHX HOPM.

VY pa3i momanaHHS €TUILOBAHOTO OCH3MHY HA PYKHM Ta 1HII YAaCTUHU Tijla
HEOOX1THO BUMUTH 11 MICIISI TACOM, a IIOTIM TEIUIOI0 BOJOIO 3 MHUJIOM.

B iHCTpYKIIisSIX @ OXOpOHU Mpalll AJisi ONepaTopiB 3alpaBHUX CTAHIIH, a TAKOX
HAa BUKOHAHHS OKPEMHUX BHUJIIB POOIT, MpPHU SKUX POOITHUKA MAIOTh KOHTAKT 3
€THWJIbOBAHUM OEH3MHOM, MOBHHHI OyTH BKJIFOUE€HI BUMOTH OCOOMCTOI O€3MeKu mpu

po0O0TI 3 ETUITLOBAHUM OCH3UHOM.

4.2 Texnika 0e3neKku Npu o0KaTyBaHHi i BUIPOOYBAHHI IBUTYHIB

3acanvui 6umoeu. POOITHWKHM, IO HAAXOAATh Ha TMIANPUEMCTBA IMOBHUHHI
OJIepKaTU BCTYMHUMN IHCTPYKTAX 3 TEXHII , & TAKOXK THCTPYKTAX IO TEXHIIll Oe3MeKH
Oe3nocepeIHbO Ha POOOYOMY MICIIl, @ TaKOXK OMaHyBaTH MPAKTUYHUMH HABUYKAMHU
0e3MmeyHoro BUKOHAHHS POOIT 1 MPOUTH TEPEBIPKY 3aKPIMJICHUX MPU THCTPYKTaXKI
3HaHb 1 HAaBUYOK. Pe3ynbratu mpoBeneHHs Mip Oe3MeKd MOBUHHI PEECTPYBATHUCS B
cremiaibHOMY JKypHami Wy kaptuwi. Ilpu HaagxomxeHHi Ha  pobOTy B

MOTOPOBUIIPOOOBYBAJNIbHI 1I€Xa POOITHUKKA TOBHUHHI MPOUTH MeanyHuil ormsa. o
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po0OTH Ha ICIUTOBUX CTEHJAX TOMYCKalOThCs 0COOU, IO J0Ope 3HAIOTh JBUTYHH,

OPUCTPIA BJIEKTPOCTEH/IA, 110 OMAHYBAJIW NMPAKTUYHUMHU HABUYKaMU O€3MEYHOTrO
BEJICHHS pOOIT 3 ICIIUTY PEMOHTY 1 SKi MaroTh KBamidikamiiiHe mocBigueHHs. [lpu
nepexoAl Ha 1HHIYy poOOTy 3 BUKOPUCTAHHSM HOBOTO IMPUCTPOIO 1 MPUCTOCYBAHD
pOOITHUK 3000B'SI3aHUN O3HAMOMHUTHCS 3 KOHCTPYKIII€I0, METOJaMH Oe3medyHOl
po0oTH Ha HHUX 1 NPOWTH OJATKOBUN IHCTPYKTaX 3 TeXHIKU Oe3mexku. Pobouwmii
MOBMHEH BUKOHYBaTH TIIbKU Ty poOOTy, IO HOMY MpU3HA4YeHa Opurajaupom,
MalicTpoM ab0 HaudyaJdbHUKOM IeXy, MO SKiil BiH OJep>KaB IHCTPYKTaX 3 TEXHIKU
oe3neku. B aBapiiiHMX cuTyalisx (PO3PUBIIM IUIAHTIB, KOPITyca HacOCa) TPAKTOPUCT
3000B'13aBIIM HETAWHO BUITH B O€3MEUHy 30HY 1 HAJSMTHYTHU 3aci0 1HIUBIIyaIbHOTO
3aXUCTY, IPUUHATH 3aXOAH JIJISl BUBEICHHS JIOACH 1 TBAPHUH 3 HEOE3MEUHOI 3aKIHKH.
TpancnopTHi 3ac00U 1 MAITMHM JIJIs1 BHECEHHSI BOJHOTO PO3YMHY amMiaKy pEMOHTYIOTh
y CHeliani30BaHuX MaiiCTEPHSX IPU CTPOrOMY JTOTPUMaHHI IPaBUII O€3MEKH.

[Ipyu oOkaTIi JBUTYHAa 10 TMpAIlOE HAa HOBOMY MaJMBI MOBUHHI
JTOTpUMYBATHCA Mipu Oe3MneKu siki Oyiu Bka3aHi Bulle . [IpaBuiibHa oOKkaTka ABUTYHA
CHpHsi€ MOJANBIIIN XOpoIIii 1 HaliHIM poOOTI IBUTyHA TaK SK BCl MOrO €JIEMEHTU
OyIyTh TMPHUIPALBOBYBATHUCS B PEXKHUMI MajX 1 CEPEIHIX HaBaHTAKEHb IO
CHPHUSATHME 3MCHIICHHIO 3HOIICHHS CKJIAJOBUX CJIEMEHTIB JBUTYHA B HACIIIOK JIii
cun Ttepts . OOkaTka [AaHOrO JIBUT'yHa 3HAYHO BIAPI3HAETHCS Bl OOKaTKU
3BUYAMHOTO , TaK SIK MOTPIOHO Jy’K€ YBaXKHO CIIJIKYBaTH 3a CTaHOM MAaCIISHO1
CUCTEMH , a 30KpeMa THUCKOM SIK y TOJOBHIM MacisiHId Marictpajii Tak 1 B CUCTEMI
MEXaHI3My 3MIHM CTYNEHS CTHCKy, NpHUYOMYy TapajiefbHO 1 BiAOyBa€eThCs
pEryJIOBaHHS I1i€l CHCTEMM Ha BIATMOBIHI 3HAYEHHs CIIpaIloOBaHHS cucTemu .B
nporieci OOKaTKW ciiji OyTH YBaXHUM JI0 TMEPEXIJHUX MPOIECIB TaK SK BOHHU €
HaWOUIbII HEOE3MEUYHUMH 1 HEBPIBHOBRXXCHUMH , TOMY IMPU TEPEeXoii JBUTYHA 3
OJIHOTO COpTY MajiuBa Ha 1HIIMK CI1J] CJIJIKYBaTH 3a poboToto cuctemu. Ilpu npomy
JBUTYH 110 MJIArae oOKaTIli CJi OIVITHYTH 3a JUIsi TOro 100 MepeBipuTH
BIJICYTHICTh JE(EKTiB, a TAaKOX HEHAMIMHOCTI KpirieHb 1 1H. Jlume micms i€l
NpoLEIypu JBUTYH MOXHA BIANPaBISATH HAa oOKatouHuit creHn. Chigkyrouu 3a
po6OTOIO ABUTYHA MpU OOKATIl 0OCTYyroBYIOUHN MEPCOHAN HE MOBHUHEH MPOBOIUTH

OyAb-Kl TPOUEAYPH Y BHUIJISAI PEMOHTY , NPOQIIAKTUYHHX POOIT, a TaKOXK HE
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CTBOPIOBATH IITYYHUX YMOB POOOTH MpH SKHUX JBUTYH MOXE€ BHUTH 3 Jamy.

JIOTpUMYIOUHCh BCIX PO3MOPSKEHb CTOCOBHO 3aXOJiB OC3MEKH , a TaKoXK
MPaBUIBLHOCTI  BUKOHAHHS  TEXHOJIOTIYHHMX  MPOIECIB  MOXKHAa  JIOCATHYTH

JIOBFOTPUBAJIOI 1 HaA1MHOT pOOOTH ABUTYHA.
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PO3JILI 5

EKOHOMIYHA E®EKTHUBHICTHL BIJ 3ANPONMOHOBAHUX
3AXO/IIB

5.1  Kanekynayia mexanizmy  6nposaodceHHss podbomu  O0BUSYHA  HA
aAnbMepHAmueHOMY NATbHOM)

Uepe3 HemOCKOHAIOCTI poOOYOro MMKITY ABUTYHA BEIMKHUM BIZCOTOK €HEpTii
II0 BHOCHUTHCA 3 TAJIMBOM BUTPAYAEThCS HA TMPOIECH, SKI MOXKHA MOMEPEIUTH
IUIIXOM BIPOBA/KEHHS PI3HUX MPUCTPOIB 1 MEXaHI3MIB IO B CBOK YEpry
MOKPAIIYIOTh MPOLIECH 3rOPSHHS , @ BIAMOBIAHO 1 KOS(DIIIEHT KOPUCHOI Jii JBUTYHA B
L1JIOMY.

[TigBuiuTH KOEPIIIEHT KOPUCHOI il JBUTYHA MOKHA pAIOM (DaKTOpIB SKi
BIUIMBAIOTh SIK HAa MAJIMBHY €KOHOMIYHICTH Ta 1 Ha KOr0 TATOBO-EKCILTyaTalliHi
MOKa3HUKHU , IPU YOMY 1€ OyAYyTh SIK TEXHOJIOT1UHI PIIIEHHS TaK 1 KOHCTPYKTOPCHKI
BIJIMOBITHO JO camMoro JABUTYHa a0o Horo enemeHTiB . Jlo Takux mapaMmeTpiB
HAJIeKaTh:

— MOKPALIEHHS SKOCTI BUTOTOBJICHHS JIeTallel;

- MOKPAIIEHHSI AKOCT1 300pKHU CKJIaJI0BUX YaCTHH;

- noKparieHHs sKkocTi mpoBeaeHHs TO 1 P ;

— YIOCKOHAJIEHHS MPOLECIB Nepeiayi eHeprii BiJ NajauBa U0 BBOJUTHCS
710 €JIEMEHTIB CIIPUWMAHHS .

Jlo ynockoHaJieHHs pOOOYMX TPOIECIB , a BUIMOBIAHO 1 IiJIBUIICHHS
Koe(dilieHTa KOPUCHOT Nii MOXHa BIJHECTH 3MIHY TAaKUX IMapaMeTpiB SIK CTYIIHb
CTUCKY, 3aCTOCYBaHHsI PI3HUX MapoK nanuBa ( TOOTO OCH3WHY 3 PI3HUM OKTaHOBUM
guciaoM ) 1 1. CaMuM parioHaTbHUM BapiaHTOM MiABUITYBATH KOS(DIIEHT KOPUCHOT
Iii , a BIAMOBIHO 3MEHILIUTH BUTPATy MAaJbHOTO 1 BUKHIIB LIKIJIMBUX MPOIYKTIB
3rOpaHHs — MIJBUIIUTH CTYMiHb CTUCKY. [IiABUIIEHHSI CTYyNEHs CTUCKY CHpPHUSITHME
MOKPAIIEHHI0 TIPOIIECY 3TOPSHHS , a BIUAMNOBIAHO 1 TOKPAIICHHIO TATOBO-
eKCIUTyaTalllfHUX TOKAa3HHUKIB. 3aCTOCYBaHHS JBUI'YHA CTYIIHb CTHKY B SIKOMY
3MIHIOETHCSI AaBTOMATUYHO B 3aJI€KHOCTI B1Jl MapKH OCH3UMHY 110 BUKOPUCTOBYETHCS

( m0 B CBOIO 4Yepry 3aJeKuTh BiJl BUIY pOOIT BHUKOHYEMHUX TPAHCIOPTHUM
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3ac000M ) , @ TaKOX BiJ HaBaHTaKEHHS Ha JABUTYH — CHPUATUME YHIBEPCAJIBHOCTI

TPAHCIIOPTHOTO 3ac001 MPH MiABUIIEHHI MOTY>KHOCTI 1 MapajeiabHO 3 TUM €KOHOMIT
MaJIBHOTO, IO € Ty’Ke aKTyaJbHUM Ha JAHUH Jac.

BuznauenHs piuHoro 06'emy repeBe3eHb (BUPOOITKY) aBTOMOO1IIA:

3a MacaKUPChKUMHU Ta BAHTAKHUMH TEPEBE3CHHSIMU PIYHUNA BHUPOOITOK
aBTOMOOWISA, B ToHHAX W, Ta B TOHHO-KiToOMeTpax Wi, BU3HAYAETHCA 3a TAKUMH

dbopmynamu:

Ak.aH.TH.VT.ﬁ.yCT.gH
l'l'B+VT',8'tH—p

W, =
WI‘KM = Wm ) l'l'B
JJIA HpOTOTI/IHy I[BHFYHa

W = Wi lig = 1742*100 =174200miucm

JUTSl IPOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY

W ~300-0,5-8-50-0,8:0,75-3,5
m 100+ 50-0,8-0,6

=1742T

Wiien = Wi lig = 1742 100 =174200mxm

ne /[, =300 mHiB - kanenaapHi aui; o, = 0,5 - koeiieHT BUKOPUCTaHHS TTAPKy
aBTOMOO1IIB;, 7, = 8 - TPUBANICTh 3HAXO/KCHHS AaBTOMOOLTIB Ha JiHII MPOTATOM
no6u; V7 = 50 - cepenHbOTEXHIYHA MIBUAKICTh PYXy aBTOMOOUI, kM/rom; B = 0,8 -
Koe(DIliEHT BHUKOpUCTAaHHS mpoOiry; vYcr=0,79 - CTaTUCTUYHMA KOe)IieHT
BUKOPUCTAHHS BaHTAXOMIANMOMHOCTI; ¢, = 3,5- HOMIHAJIbHA BaHTAXKOMIAHOMHICTb
apromoOins, T; l; = 100 kM - cepenus Bimmans i3gu 3 Bantaxkem; 71,, = 0,6 -

TPUBAJIICTH MPOCTOI aBTOMOOLIIA 1]l HABAHTAXKEHHSAM-PO3BAHTAKEHHSIM, TO/I.

5.2 Po3paxyHok KanimaivbHux 6K1a0eHsb
[lin xamiTaJbHUMHU BKJIQJACHHAMH PO3YMIIOTh BCl BUTpaTH, IOB'sA3aHl 3

npua0aHHsIM Ta MYCKOM B EKCIUIyaTallilo JaHoro aBTOMOOLIs. B KOHKpeTHHX
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BupoOHnunx ymoBax ATII - ne GamancoBa BapTicTe aBTOMOOUTI. B po3paxynkax ii

NpPUIMAIOTh SIK 1HBEHTAPHO-PO3PAaXYHKOBY BapTICTh, SKa CKJIAJA€THCS 3 ONTOBO-

BIJIITYCKHOI I[IHM Ta TPAHCIIOPTHO-3arOTiBEJIbHUX BUTPAT.

5.2.1 Bwu3HayeHHs IHBEHTAPHO-PO3PAXYHKOBOI LIiHA AaBTOMOOIIsI

OnToBO-BIAMYCKHA IiHA JIJIS ICHYIOUUX aBTOMOOLIIB 6epemMo 3 Gi3Hec- mpaiiciB
3a 2020 p. TpancnopTHO-3aroTiBeIbHI BUTPATH JJIs1 aBTOMOOLIIB CKIaAatoTh 7% Bif
ONTOBO-BIAMYCKHOI IIHM, TOAI I1HBEHTapHO-PO3paxXyHKOBa I[iHA aBTOMOOLIA

BHU3HAYAETHCS 32 (POpMyIIOI0:

Lip = LcoKT3

JUIL IIPOTOTHILY ABUI'YHA.

1, =1, Kr;=40000-1,07 = 46010 rpH

JUTSI IPOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY '

1], = II,,"Kr;= (43000+181):1,07 =46203,7rpn

ne I[,, = 16000 - omrToBo-BiamyckHa IfiHa aBTomMoOuIA, TpH.[16 |; K7p3 -

KOoe(DILIEHT, AKUH BpaXOBY€E TPAHCIIOPTHO-3arOTIBEJIbHI BUTPATH;

5.2.2 Bu3HaYeHHS NUTOMHMX KAMITAJILHUX BKJIA/JEHb
[TuTtomi KamiTanbHI BKJIAJCHHS - 1€ 1HBEHTApPHO-pO3paxyHKoBa (OamaHcOBa)
BapTICTh MAIIMHU BIJHECEHA JI0 OJUHUII PIYHOTO 00'eMy TepeBe3eHb (BUPOOITKY).

Bonu Bu3HavaroThCs 3a (popMyIioro:

I{I'II/IT = ulp
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JUISl IPOTOTUITY IBUT'YHA!

46010

KHHT = m = 0,26 I‘pH/T. KM

JUTSl IPOTOTHUITY JIBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY:

46203,7

Kour = 172200 — 0,276 rpH/T. KM

ne I, — IHBEHTapHO-pO3paxyHKOBa IlIHA aBTOMOOUIA, rpH; W - piununi

00'eM mepeBe3eHb (BUPOOITOK), OJ1. 3a PiK.Po3paxyHox eumpam npayi

5.2.3. Busnauenms piunoi mpyoomicmxocmi agmomooinie
3arpaTu mpalil B JIOAMHO-TOAMHAX HA PIK pOOOTH aBTOMOOLIIB BU3HAYAETHCS 3a

bopmyiioro:

Tpiv=TyatTmop
T, = 1900 + 176,8 =2076,8 1700200

ne T,, - 3aTpaTW >KUBOi Mpami, fAKI IOB'A3aHI 3 YTPUMYBaHHIM Ta
00CITyroByBaHHSIM aBTOMOOLIIB, JIFOA-TOJ/PIK; BOHU JOPIBHIOIOTH KUJIBKOCTI BOJIIIB,
K1 3aiHATI Ha OOCIYroBYBaHHI aBTOMOOLIS TOMHOXKEHIM Ha piyHMi (QoHA yacy

poOOTH BOIIS:
Tya=H rrop T,a=1900-1=1900 1100 200

Trop - 3aTpatu mparl Ha TeXHIYHE 0OCTYyroByBaHHSA Ta MOTOYHI PEMOHTH, SIKi
OPUXOASTHCA Ha PIiK POOOTH aBTOMOOLUIA, JIOA-TOA/PIK, Ta BU3HAYAIOTHCS 3a

dbopmyIioro
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TTOP=TTOKTO+TTPKTP

Tror=(10,6-3+2,5-10)+4-30=176,8 1100 200/pix

ne Tro 1 Typ — 3aTpaT B JIOA-TOJ HA TPOBEICHHS OJHOTO TEXHIYHOTO
00CIIyroByBaHHS Ta OJIHOTO MOTOYHOTO PEMOHTY;

Kro 1 Krp - KITBKICTh TEXHIYHUX OOCIYrOBYBaHb Ta MOTOYHUX PEMOHTIB 3a
pik [15].

Busnauenns mpyoomicmxocmi oounuyi pobom

3aTpaTu mpaill Ha OJUHUIII0 POOOTH, sIKa BUKOHYETHCS JAHUM aBTOMOOLIEM,

BH3HAYA€ETHCS 32 (POPMYIIO0:

Tp
To,zL.po6 = W
p

2076,8

Toppos = T7a7 = 1,192 nwop —roa/on

ne T, - piuHa TPYIOMICTKICTb poOoTM aBToMoOLnsd, mon-ron/pik; W, -
piYHUI BUPOOITOK OJTHOTO aBTOMOOLIS, O/,

Busnauenns nokasuuxa pocmy npo0yKmusHocmi npayi

PiBeHb poCTy MPOIYKTUBHOCTI Mpail BiJoOpakae CIIBCTaBy PiYHOTO BUPOOITKY

JIBOX aBTOMOO1JIiB B IIPOLICHTHOMY BiJHOIICHHI:

Wi
ynp.np = WAM 100%
1742
ynp.np = mlOO% = 100%

Busnauenns piunoi ekonomii no sampamam npayi
Piuna exoHOMIs 1O 3aTparax »>KMBOI Mpaill B pe3yJabTaTl TMOPIBHIHHS

aBTOMOO1JTIB B PI3HUX YMOBAX €KCIUTyaTallii BU3HAYAETHCA 3a (HOPMYJIO0
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Ep _ Tp;[M - TpnM
tp
E o 2076,8 — 2076,8 _0
P 1900 B

ne T,ou 1 Tppy, - BIANOBIAHO pIYHA TPYIOMICTKICTB IO 1 IICIS MOZAEPHI3aLli
aBTOMOOLIA, mof-roxa. t, - piunuii QoHJ Yacy B roaMHax poOOTH OJHOIO BOJIA

(t,=1900ron), [15].

5.3  Po3paxyHok epouosux sumpam

Busnauenns cobisapmocmi nepegeszenv
Co0iBapTICTh TIEpPEBE3CHb - 11€ TPOIIOBHI BUpa3 BUTpPAT HAa BUKOHAHHS

OJIMHULII TPAHCIOPTHOT poOOTH

Bsar.p
w

ne B,,., — 3arajipHi BUTpaTH Ha BUKOHAHHS TPAHCIOPTHOI poOOTH B I'PH. 4H

Sop =

KOTI.
W - piunuii 00'eM nepeBe3eHb, T-KM; Mac-KM; KH; T.
3arayibHI BUTpATH Ha TPAHCIOPTHY poOOTYy MepeBe3eHHs CKiIamarThes 3: I -
[Ipssmux 3aTpart « B,,,»;
IT - Haknagaux BUTpaT « /.

1. BuzHauenHs npsmux 3atpat. [Ipsmi 3aTpatu CKIagaroThes 3:

1. 3apo0ITHOI TIJIaTH BOAIIB, 3,,.;
2. MarepianibHi 3aTpatu, B,
3. AMopTH3alliiiHi BiipaxyBaHHs, B,,,.

[Ipsimi BUTpaTH BU3HAYAIOTHCS Ta POPMYIIOLO:

Bns=3sa2tByam+Bam

ne 3,,. — 3apo0iTHA IJ1aTa BOIiB, TPH.
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3apo0iTHa 11aTa BOAiiB BaHTAXKHUX aBTOMOOLIIB MPH BIAPSAAHIN Gopmi omaTu

mparl BHU3HAYAEThCA 3a BIAPSAIHMMM PO3I[IHKAaMU 3a ITKM BHKOHAHOI poOOTH 3a

dbopmyoro

33a2=(PT-WT+PTKM-WTKM)-Ko-Kcoy
350:=(2,36-1742+0,8:174200)-1,09-1,37=21424 epn

ne Pr — BiapsaHa posmiHka 3a ofaHy ToHHY [15]; W; — piunmii 00’em
nepeBe3eHb, T.; Prxy — BiapsaHa posminka 3a 1 TkM [15]; Wyxy, — plunuii o0’em
nepeBe3eHb, TkM; K, - KoeQilli€HT, KU BpPaxoBYE pO3MIp J0JATKOBOI 3apoOiTHOT
miatu (K,=1,09); K., - xoedilieHT, IKUil BpaxoBye BigpaxyBaHHS Ha COIL{iaJIbHE
crpaxyBanHs (K, = 1,37).
2). B,.m - MaTepianbHi 3aTpaTH, TPH,
Jlo ckitamy MaTepiaabHUX 3aTPAT BXOIATH:
a) 3aTpaTty Ha aBTOMOOLIbHE MAJIUBO, B,;
0) 3aTpaTy Ha MacTHJIBHI Ta 1HIII €KCIUTyaTarmiiiHi Marepiaid, B, .., B)
3aTpaTy Ha BIJIHOBJICHHS Ta PEMOHT aBTOMOOUIBHUX IIHWH, By,,; T)
3arpaT¥ Ha TEXHIYHE OOCIYrOoBYBaHHS 1 MOTOYHUN PEMOHT, Brop;

MarepiajibHi BUTpaTH BU3HAYAIOTHCA 32 (POPMYJIOIO
Buam=Bnan+BmacmtBuuntBTOP
ne B,., - 3aTpaTtu Ha aBTOMOOIIbHE MaIUBO, TPH.; s OOPTOBUX BaHTAXKHUX
ABTOMOOI1JIIB:
BHMZOJ 0] -(HKM.ZSLIZ—i_HmK]W- Wmch) ']) 05'Unaﬂ
Jlist IpOTOTUIY ABUTYHA -

Bouw=0,01+(26-30000+2-174200)-1,05-1,3=15402,66 2pn

JIJis mpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTUCKY '
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Bt=0,01+22,0-30000+2-174200)-1,05-1,3=13764,66 2pn

ne H,, - Hopma Butpar nanuBa Ha 100 xm mpoOiry, a1 [17]; H,., - HOpMa
Butpar nmanuBa Ha 100 Tkwm, 1, momarok 9, [17]. l,.. - piuHMii poOGIir aBTOMOOII,
kM; 1,05 - koedirieHT, KUl BpaxOBYy€e JIOAATKOBI BUTPATH Ha IMaJMBO HA 3WMMOBHH
nepioj] Ta Ha TapakHi nmorpeodu; 1{,,, - 1miHa 1-1 1. majuga.

Byaem - 3aTpaTM Ha MaCTWIBHI Ta IHINI EKCIUTyaTaIiiiHI Marepiaju;
BH3HAYAIOTHCS 32 KOKHUM BHJIOM ITUX MaTepiaJlbHUX 3aTpart:

Byacm=But+BmptBcntBna

JI1s IpOTOTHUITY IBUTYHA -

Baen=1617,28+138,62+154+154=2063,9 2pn

JIJ1sl MpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHCKY '

Baem=1445,29 +123,6+137,5+137,5=1843,89 epn

ne B,, - 3aTpaT Ha MOTOPHE MacJI0 BU3HAYA€ETHCS 3a (HOPMYJIIOHO

BMZO; 01 .PIZCLT.HM.HM

JI71st IpOTOTHUITY IBUTYHA '

B,=0,01-15402,66 -2,1-5=1617,28 epn

JIJ1sl MpOTOTHUITY IBUTYHA 13 3MiHHUM CTYIIEHEM CTHCKY '

B,=0,01-13764,66 -2,1-5=1445,29 epn

ne P,, — 3araJibHi BUTpAaTH TanuBa, J, H, - HOpMa BUTPAT MOTOPHOTO
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macia Ha 100 o manmusa, i1 [17]; 1], - iiHa 1 J1. MOTOPHOTO Macia, TpH.

B,,, — 3aTpaTH Ha TpaHCMICIIIHE MACJIO

Byy=0,01"P,yHyp L],y

JIns mpoToTuIly IBUTYHA !

B,,=0,01-15402,66 -0,3-3=138,62 2pn

JI71st IpOTOTHUITY IBUTYHA 13 3MIHHUM CTYTICHEM CTHCKY :

B,,,=0,01-13764,66 -0,3-:3=123,6 epn

B, —3arpartu Ha crieniajibHi MacTUIa BU3HAYAIOTHCA 32 POPMYIIOI0

BCVLZO’ 0] 'Pnaﬂ'ch'llcn

JIns mpoTOTHITY IBUATYHA !

B.,=0,01-15402,66 -0,1-10=154 2pn

JI71st mpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY '

B.,=0,01-13764,66 -0,1-10=137,5 epn

ne H,., — 1HauBilyalibHa HOpMa BUTpAT creniaibHux Macen Ha 100 1 nanuBa, i

[15]; 1], - wiHa 1 7 cnemianbHUX MAcTHII, TPH; B, - 3aTpaTh Ha IJIACTUYHI MAaCTHUIIA,

BU3HAYAIOTHCA 32 POPMYIIOLO:

BI’UZZO’ 01 'P}’lafl .H}’Ul .U}’Ul
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Jlns nmporoTuity 1BUTyHa !

B,,=0,01-15402,66 -0,1-10=154 epn

J1J1st IpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY '

B,.,=0,01-13764,66 -0,1-10=137,5 epn

ne H,, - iHguBigyandbHa HOpMa BUTparT IutacTuyHuX Mactuin Ha 100 n
nanmuBa, kr [17]; [],, - wiHa 1-ro Kr IUTACTUYHMX MACTHII, TPH; B, - 3aTpaTd Ha
OOTHpOYHUN MaTepiaj, IpuiiMaloTbes B po3Mipi 36 kr Ha 1 X010BHIl aBTOMOOLIH B
pik npu 1iHi 3a 1 kr, - 2 rpH; By, - 3aTpaTd IHIIUX MaTepiajiB, MPUIAMAIOTHCS B
po3mipi 10 IpH. Ha KOKEH XOJIOBUM aBTOMOOLIb. B, - 3aTpaTd Ha BIAHOBJICHHS Ta
PEMOHT aBTOMOOLIBHUX IIMH BU3HAYAIOTHCS B 3AJIEKHOCTI BiJl MPOOITY OAHOIIMHHUX
N0 IIMHAaX aBTOMOOUIIB Ta JIIOYMX HOpPM MpoOIry MIWH, BCTaHOBJIEHUX B % BiJ
BapTOCT1 OJHOTO KOMIUIEKTY IIWH JaHOro po3Mipy (MOKpUIIKa, KaMmepa, ¢uiinep) Ha

kokHi 1000 kM ipo0iry 3a popmyioro:

BWMHZOJ 0000] .HWMH 'nk.m.sz'Hm

Jlost:

Bux=0,00001-500-5-30000-1,56=1170 2pn

ne I[,, - UIHa OJHOTO KOMIUIEKTY, TpPH; #,, - KIUIbKICTh KOJIC 3
OJHOTHITHUMHU IMHaMH (Oe3 3amacHoro), mr.; l,, - 3araJbHUN piYHUAN TPOOIT
aBromoOuns, kMm; H,,, - HOpMa BiApaxyBaHb Ha BIJHOBJICHHS Ta PEMOHT OJHOTO
koMIiekTy muH Ha 1000 kM nipo0iry B % Bia BapTocTi [15].

B,p - 3aTpaTu Ha TEXHIUYHE OOCIIyrOBYBaHHA Ta PEMOHT BU3HAYAIOTHCS 32

dbopmyIoro:

Bop=0,001"1,4,-H 0
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Jlis mpoToTMny JABUTYHAa Ta MNPOTOTUIY JABUTYHA 13 3MIHHHM CTYIEHEM

CTHCKY :
B0p=0,001-30000-36,32=1089,6 2pn
ne H,,, - 3arajgbHa HOpMa 3aTpaT Ha TE€XHIYHE OOCIYrOBYBaHHS Ta IIOTOYHMI

pemoHT Ta 1000 kM npoo6iry, rpH [15]. B, - aMopTH3aIliiiHl BijpaxyBaHHS Ha MTOBHE

BiJTHOBJICHHSI BU3HAYAIOTKLCS 32 (POPMYIIOLO:

Ba,=0,00001L], Ly, H,,

J171st IpOTOTHUITY IBUTYHA :

B,,=0,00001-46010-30000-0,3=4140,9 epn

JI71st mpoTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY '

B,,=0,00001-46203,7-:30000-0,3=4158,3 epn

ne H,, - HopMa aMOpTH3alliiHUX BiJpaxyBaHb Ha TIOBHE BiaHOBICHH:, % [15].

Toni mpsiMi BUTPATH Ha TPAHCHIOPTHY POOOTY 3a PiK TOPIBHIOIOThH

Bn-3=33a2FByamTBawm

J{ns mpoToTuIly IBUTYHA !

B,.,=2063,9+11/70+1089,6 +4140,9 =8464,4 cpn

JIJis mpOTOTHUITY JBUTYHA 13 3MIHHUM CTYIIEHEM CTHCKY '

B,.,=1843,89+1170+1089,6 +4158,3=8261,7 2pn
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Busnauenns naxknaonux sampam

Jlo HaKJIaTHUX 3aTpaT HAJICKATh:

1. Omata mpari poOITHUKIB amapary yNOpaBiIiHHSA, PEMOHTHHX Ta
JOTIOMIXKHUX POOITHUKIB, IIEXOBOI'O IEPCOHANy 3 HapaxyBaHHSIMH Ha COIllaJbHE
CTpaxyBaHHI.

2. [Hmi BuTpatH, $Ki BXOAATH B CKJIAJ MaTeplalbHUX BUTpAT.
AMopTHu3alliiiHi BipaxyBaHHS 32 OCHOBHUMH (oHIaMHU (KpIM PyXOMOTO CKJIaJy).

3. [Ilnara 3a xpeaur.

4. Tlnara 3a mpuUpOJIHI PECYPCH.

5. Ilmara 3a Tpym0Bi pecypcH.

Hopwma HaknagHHUX 3aTpaT HA KOHKPETHY MOJIETh aBTOMOOLIS BU3HAYAIOTHCA 32

bopmyIioro

B,;=K,,"H,,=1-750=750 epn

K,, - xoediuient npusenenns (K,,= 1); H,, - cepeqHs HOpMa HaKJIaJHHX
BUTpAT Ha | mpuBeaeHnit aBToMo611b (H,, =750 TpH).

Toni piuna co01BapTICTh BUKOHAHHS TPAHCIIOPTHOT poOOTH OyJie TOPIBHIOBATH:

Bsae p=BnztBuz

JIJIs NpOTOTHITY JBUTYHA '

B,..,—8464,4 +750=9214,4 zpn

JIJIst IpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIICHEM CTHCKY :

Bi,.,=8261,7 +750=9011,7 2pn

ne B,; — npsimi 3aTpaTu, rpH.; B,; — HaKJIaAH1 3aTpaTH, IPH.

BusHagaeMo BapTiCTh OJWHHUIN TpaHCHOPTHOI podotu ( mepeseseHHs ) s
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IIPOTOTHITY JBUTYHA

Soo=B;./W=9214,4/174200=0, 55 epr/mxm

JI71st IpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY

Soo=B:./W=9011,7 /174200=0,40 epr/mrm

Bci po3paxyHku KanbKyssuli coO1BapTOCTI TPAHCIOPTHOI pOoOOTH 3BOJMMO B

tabmuiro 5.1

Tabmuus 5.1 — Kanbkysiiist co6iBapTOCTI TPAHCTIOPTHOL poOoTH

Ne 3/mHaiimenyBaHHS cTaTel BUTpAT Cyma, rpH |Co0iBapTICTh OAMHUII POOOTH,
1 TkM
npoTOTHITY ABUTYHAlIpoToTHITY
1 3apobiTHa T1aTa BOIis 21424 Ha NBUTYHA HA
CTaHIAPTHOMY MaTbHOMY 3
MaJbHOMY CTaHOJIOM
MatepiaiabHl BUTPATH, BCHOT'O
B T.4.
a) 3aTpaTH Ha aBTOMOOUTHHE MMAJTHBO 15402,66 13764,66
2 0)3aTpaTd Ha MACTWJIBHI Ta 1HIII 2063,9 1893,89
eKCIUTyaTalliiiHi MaTepianu
B)3arpaTu HAa  BIJHOBJIEHHS  Ta 1170 1170
€MOHT aBTOIIUH
r)3aTpaTu Ha TEXHIYHE 1089,6 1089,6
00CITyrOBYBaHHS Ta PEMOHT
3 AMOpTH3aIiiHI BipaxyBaHHI 4140,9 4158,3
4 Haknagni 3atpatu 750 750
Bcroro 0214,4 9011,7

5.4  Po3paxyHoK eKOHOMIYHO20 3ACMOCY8AHHS MOS0 YU IHUO20 a8MOMOOLI
npU 3a0aHUX YMOBAX eKCNIyamayii

EdexTuBHICT 3aCTOCYBaHHS TOTa YM IHIIOTO aBTOMOOUIS B Pi3HUX YMOBax
eKCIUTyaTallii BHU3HAYA€TbCS 32 MIHIMyMOM TPHUBEACHUX MHUTOMUX BUTpAT.

BBakaeTpCcsi KpalipM TOW BapiaHT MO SKOMY NPUBEIACHHI MUTOMI BUTPATH MEHII.
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[TuTomi mpuBEACHH] BUTPATH BU3HAYAIOTH 32 (POPMYIIOO:

Inp.6um=S00.po6. T En. Knum

Ie Spopos — COOIBapTICTh oguHULI pobGotu (1 TkMm.) E, - HOpMaTUBHHUH
KoedillieHT ekoHomiuHOi edektuBHocTi (E, = 0,12). K,, - mnuromi
KaImTAJIOBKJIAJICHHS Y BapiaHTH €KCILTyaTallii, TpH./01. poo.

ExoHomiuHMil e(deKT BHU3HAYAETHCS 3a KOXKHUM BHJIOM aBTOTPAHCHOPTHOI
npoaykuii (1TkM.ab0 kM npobiry) 3a hopmyJioro:

E=(Inp.eum1-pn.eum2) Wpiu

J71st MpOTOTHUITY IBUTYHA

K i e =0,26 epr/micm 11,,=0,55+0,12-0,26=0,58

JI71st IpOTOTHUITY IBUTYHA 13 3MIHHUM CTYIIEHEM CTHUCKY

K s men=0,276 2pr/micm 11,,=0,40+0,12:0,276=0,42

Po3paxyHok eKOHOMIYHOTO €eKTy JJIs TaHUX MOJIEJIeH IBUTYHA

E=(0,58-0,42)-174200=27872 epn

Bci po3paxyHku OCHOBHUX MTOKa3HUKIB B1IOOPaKarOTHCS B TAOIUII 5.2

Tabmuis 5.2 — OCHOBHI TEXHIKO-€KOHOMIYHI MOKa3HUKA POOOTH aBTOMOOLTIB

IpU 33JaHUX YMOBaX eKCILTyaTanli

No3/m [HalimenyBaHHs moka3HuKiB  |(OnuHMIN BUMipY [Mapka aBTOMOO1LIS

MapO4HUI CTUIIOBMICHUI
OEeH3HH
1 Piunnii 06’eM nepeBe3eHb 174200 174200
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2 Kamitaneni  BkimagenHs:  a)l pH. ['pH./TKM 46010 46203,7
3araibHi 0,26 0,275
0) muromi
Butpartu npairi: a) 3araiapHi 2076,8
0) muromi UTFOI-TOT 2076,8 0,84
B) B?IphoOK S ITFO-TO/I/ TKM 0,84 1192
) piYHUI €KOHOMIYHHUN €eKT| 1

3 i . [TKM/JFOZI-TOJ 1,192
3a 3aTpaTamMu Tpari J) 3MiHa 0

. . . ITrOIuH 1
[PIBHS ITPOTyKTHBHOCTI TIpaIli
% 0

4 ['porioBi BUTpaTu: a) 3araibHi |l pH. 2063,9 1843,89

0)rTomi
['pH./TKM 0,55 0,4

[TopiBHsUTEHA CKOHOMIYHA|
e(DEeKTUBHICTD: ['pH./TKM 0,58 0,42
a) MIPUBEICHHI MUTOMI

S} BUTpaTH
0) piuHUI EKOHOMIYHUI e(beKTrpH. 7872
3a TPOIIOBUMH BUTPATAMHU

BucHoBok 3a po3aijiom

BpaxoByroun Bci (hakTOpH eKCIuTyaTallli JaHuX aBTOTPAHCIOPTHUX 3acO0IB , a
TaKOX MIJPaXOBaHUN €KOHOMIYHUHN €(DEeKT B1J BUKOPUCTAHHS aJbTEPHATUBHOTO BULY
MajgbHOTO Ta 30UIBIICHHS CTYMEHS CTHUCKY Ha MPOTOTHI JBUTYHA MOXHA 3pOOUTH
BHCHOBOK, IO BIIPOBAJKEHHSI BUKOPUCTAHHS aJbTEPHATUBHOIO IMaJbHOTO IMPHUHECE
npuOyTOK B TMOPIBHSAHHI 3 aHamoroM 27872 rpH/pik (TOOTO 3a OpIEHTOBAHUU
mpo0ir—30000km ). Tomy 3acTocyBaHHS WOTO Ha JBUTYHI TPHUHECE HE TIIBKH
E€KOHOMIYHMI eeKT, a ¥ Npu eKcIulyaTallli po3BUBaTUME OUIbIIY MOTYKHICTh HIK B
aHAJIOBOIO JBUTYHA 1 YHIBEPCAJIbHICTh BIJHOCHO SIKOCTI 1 MapKu O€H3MHY WIO0
3aCTOCOBYETHCS ( BIAMOBIIHO B THUIy BaHTaXy , a TAKOX YMOB €KCIUTyaTaii ), Ta

10 HE MEHIIT BKJIMBUM BIJINIOB11a€ BUMOram €Bpo-5.
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3ATAJIbHI BUCHOBKHM TA PEKOMEHJALIT

Ha ocHOBiI anamizy miTepaTypHHX JHKEpel BCTAaHOBJICHO, IO EKOJIOT1YHA
Oe3reka aBTOMOOUTHPHOTO TPAHCHOPTY B 3HAYHIM Mipl 3aJ€XHUTh BiJ] IMOKA3HMKIB
SKOCT1 3aCTOCOBYBAaHOTO IajuBa: 3MICTY €TWUJIOBOI PIAMHH, apOMaTUYHUX
BYTJIEBOJIHIB, CipkH. [TokazaHo, 10 OJHUM 13 MIIAXIB 711 BUPIMICHHS €KOJOTIYHOI Ta
pecypcHOi mpobiieMr BUPOOHUIITBA BUCOKOOKTAHOBUX HE €THIILOBAHUX OCH3UHIB €
3aCTOCYBAaHHS OKCUTEHATIB (CIUPTIB 1 eipiB).

Pe3ynbraT mpoBeAeHUX J1a0OpPaTOPHO-CTEHJIOBUX BUMNPOOYBAHHS JIOCIITHO-
IPOMHUCIIOBOTO 3pa3ka OeH3uHy AI-95E, pesynbratu SKUX MiATBEPIUIH, M0 OCH3UH
AI-95E nosHicTiO 3a70BosbHSAE BuMoraM JICTY 7687:2015 "ben3unun aBTOMOOLIBHI
€BPO. Texuiuni ymoBu", m. 4.2 (tabmuns 1, m. 1-10, 12-15) s OeHzuHy
aBTOMOOUTbHOTO A-95-€Bpo5-E6. 1 3aTBepkeHMM HOpMaM KOMIUIEKCY METOIIB
KB (PiKALIITHOT OL[IHKHU.

Pesynpratn  BumpoOyBanb Oensuny AI-95E na Tokcuunicte BI,
CKOHOMIYHICTS 1 13/10B1 SIKOCTI aBTOMOOLTIB BA3, moka3anu, mo OeH3UH, 110 MICTUTH
5% eTaHONy, HE TPU3BOJUTH JI0 TOTIPIICHHS EKCIUTyaTalliiHUX XapaKTEePUCTHK
aBTOMOOWIIS, HE BHMAara€ 3MIHM BHUXIJIHUX pEryjlOBaHb JBUTYHa 1 MOXKeE
3aCTOCOBYBATHUCS Ha PiBHI 3 TOBAPHUMHU OEH3MHAMU.

Pesynpratn mopokHix BunpoOyBanb Oensuny AI-95E 3 10% eranomy Ha
aBTOMOOUISAX, O0OJIaHAHUX CHUCTEMaMH  €JEKTPOHHOIO  YNPUCKYBaHHS, Ha
€KOHOMIYHICTh 1 13JI0B1 SIKOCTI aBTOMOOLIS, MOKa3ajid, II0 3aCTOCYBaHHS TaKOTO
OCH3MHY HE MOTIPIIYE MOKA3HUKH M0 EKOHOMIYHOCTI 1 13JJOBUM SIKOCTSIM aBTOMOOLJISI.

BpaxoByroun BCi (pakTOpH €KCIUTyaTallii aBTOTPAHCIIOPTHUX 3aC001B, a TaKOX
pO3paxoBaHWN EKOHOMIUYHMN €(eKT BiJA BUKOPUCTaHHS aJbTEPHATHBHOTO BUITY
NajgbHOTO Ta 301IBIICHHS CTYMEHS CTHUCKY Ha MPOTOTHI JABUTYHA MOXHA 3pOOHTH
BHCHOBOK, 1[0 BIPOBA/DKCHHS BUKOPUCTAHHS aJIbTCPHATUBHOTO IMAJILHOTO IPHHECE
npuOyTOK B MOPIBHSAHHI 3 aHAIOTOM 27872 TpH./pik (TOOTO 32 OpIEHTOBAHHM MPOOIT —
30000 km ). Tomy 3acTOCyBaHHs HOro Ha JBHIYHI IMPUHECE HE TUIBKH €KOHOMIYHHM
edekT, a i Mpu eKcIulyaTalii po3BUBATUME OUIBIITY MOTYXHICTh HDK B aHaJIOBOTO

JIBUTYHA 1 YHIBEpPCAJIbHICTh BITHOCHO SIKOCTI 1 MapKu OCH3HMHY I1IO 3aCTOCOBYETHCS (
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BIJIMOBITHO BiJ] THUIY BaHTaXy, a TaKOXX YMOB €KCIUTyaTallii ), Ta IO HE MEHII

BKJIMBUM BIJIMOBiAa€ BUMoraM €Bpo-b.
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