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Tlonyuenvi pecpeccuonnvie ypasHenus u yCMano8ieHvl 3A8UCUMOCTU USMEHEHUs CYM-
MapHO20 8bIOPOCA BPEOHbIX BeUlecms 6 ammocgepy 6 eoutHuye 0ovema ompabomMaHHblX 2a308
0JIs1 PA3HBIX COCMABO8 CMECe8blX MONIUE. DKCNEPUMEHMANLHBIM NYMeM ONpeoeleHbl 6:3-
KOCMHO-MeMNepamypHovle XapakmepucmuKku SMulosvlx 3@Qupos pacmumenbHblX macell.
Yemanoenenvt onmumanvusie cmecesvie cocmasbl pasHvlx MUNO8 MONIUE 0I5 IeMHe20 U 3UM-
He20 nepuooda IKCHIYAMayuu.

Knroueswie cnosa: 6uoousens, smunosvie Qpupsvl, KUHEMAMUYECKAA 53KOCMb, IKOJO-
2usl, MOOeIUpoBanuUe, pecpecCUoHHble YPAGHEHUsL, CMECe8Oll COCMAas, MONIUGHAS CUCEMA.

AKTyaJIbHOCTH npodJieMsbl. B ipenasepun oxxugaemMoro aepuiura MUHEpaIbHbIX YI-
JIEBOJOPOIOB, pa3BUTHE AIbTEPHATUBHBIX BUJ/IOB TOILJIMBA SIBJISETCS aKTyaJIbHOU 3aaueid. Ten-
JICHITHS TIOMCKA BO30OHOBIISIEMBIX PECYPCOB HaIlpaBJIeHa HA SHEPreTUUYECKYIO, a BMECTE C HEeH
1 DKOHOMUYECKYI0 HE3aBUCUMOCTh OT UMIIOPTa HEPTEIPOAYKTOB, KOTOPAsi B TaHHBII MOMEHT
SIBJISIETCS] IEPBOCTENIEHHOM 3a/1auell ¥ CIOCOOCTBYET PACIIMPEHHIO TOTUTMBHOM 0a3bl IS SKC-
IJTyaTallluy CPEACTB TPAHCHOPTA.

HemanoBaxkHbIM HallpaBiI€HUEM BO BHEAPEHUU HETPAJAUIIMOHHBIX SJHEPTOPECYPCOB SB-
JSIeTCS HKOJIOTUYECKUN acCleKT, CIOCOOCTBYIONINI CHUKEHNIO TEXHOT'€HHOTI'O BO3ICHCTBUS Ha
OKPY’KAIOIIYIO CPEly YMEHBIICHUEM BHIOPOCOB BPEIHBIX BEILIECTB.

CornacHo TaHHBIM TOCYJapCTBEHHOM CITyKOBI CTATUCTUKH Y KPaWHbBI OCHOBHBIM MOTpe-
OuTeneM CBETJIBIX HE(PTENPOTyKTOB SIBISIETCS OTpacib Celbckoro xossiictea (27,8% ot 06-
miero oo0bema notpedienus) u Tpancmnopra (26,9%) [1]. Mcxoast U3 JaHHBIX MMOKa3aTemnei, uc-
M10JIb30BAHME HA TPAHCIOPTHBIX CPEACTBAX abTEPHATUBHBIX BUJOB TOILJIMB CIIOCOOCTBOBAJIO
OBl peIIEHHI0 PACCMOTPEHHBIX BBILIE TPOOIIEM.

[Tockonbky 0O0MBIIYIO YAaCTh TPAHCIIOPTHBIX PA0OT B OTPACIHU CEIbCKOTO XO35HCTBA U
TpPaHCTIOPTa MPUXOAUTCS Ha IO TPY30BBIX aBTOMOOWIIEH, 3HAYUTENbHAS YacTh KOTOPBIX
OCHalleHa JU3eJIbHBIMU JIBUTATENIIMU, aKTyaJbHBIM SIBISIETCSI BOIPOC MX JKCIUTyaTalluM Ha
OMOTOILITUBE.

CpaBHHBasi JNEHCTBYIONMNA HOPMATHBHBIN JTOKYMEHT Ha IU3EILHOE TOILTUBO [2] ¢
npeaslaymmM [3], HabmroqaeM TeHISHIIMIO OBBIIEHHS JJOMYCTUMOTO MIPOLEHTHOTO COo/IeprKa-
HUsI OMOTOITMBA B cMeceBOM cocTase ¢ 5% 10 7%. Onnako B ctpanax EBporeiickoro corosa u
CIIA npomnentHoe coaepkanue ouoauszens Bapbupyercs ot 10% [4] no 50% [5]. Ha cero-
THSIITHUHN JIEHb B TUTEPATYPHBIX HICTOYHUKAX OTCYTCTBYET OOOCHOBAHHBIN U apTyMEHTHPOBAH-
HBII TIOKa3aTesb, KOTOPBIN ONpenesseT o0 OMoan3es B 00IEeM cOCTaBe TOIUIMBA C YU€TOM
HETAaTUBHBIX U MO3UTUBHBIX (PaKTOPOB HA TOIJIMBHYIO CUCTEMY, CHJIOBOUM arperat u aBTOMoO-
Owb B 1ienoM. Mcexoast u3 3Toro, MOXHO KOHCTAaTUPOBATh, YTO UCCIIECIOBAHUS, HAIIPABICHHbIE
Ha ONpe/eNIeHNe ONTUMAJILHOTO IPOLEHTHOTO COZIEpKaHUsI OMOTOIIMBA B CMECEBOM COCTaBE
C YUETOM TEXHHKO-3KCIUTyaTallMOHHBIX XaPAaKTEPUCTUK CPEACTB TPAHCIIOPTA, HOCSIT aKTyallb-
HBII XapakTep.

AHajau3 ny0JMKanui, NOCBSIEHHBIX JaHHOH nmpodJeme. C y4eTOM aKTyalbHOCTU
MCIIOJIb30BAaHUs OMOAM3ENs, KaK TOIJIMBA JUIsl TPAHCHOPTHBIX CPEACTB, BHUMAHUE YYEHHBIX
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HaMpaBJIEHO HA OTJIMYUS PU3UKO-XUMHUYECKUX CBOMCTB OMOTOIIMBA OT MUHEPAILHOTO U BIIU-
STHUE 3TUX OTJIMYUN Ha TEXHUKO-3KCILTyaTallMOHHBIC XapaKTePUCTHKU TPAHCIIOPTHBIX CPEJICTB.

Y cTaHOBIIEHO, YTO OJTHUM U3 OCHOBHBIX MPEUMYIECTB OMOTOIINBA SBIISETCS €r0 KO-
JIOTUYECKHUI acTeKT, KOTOPHIN MPOSIBIISIETCS B CHIDKEHUH BBIOPOCOB YTJIEKUCIIOTO rasa, Mmpo-
JTYKTOB HETIOJIHOTO CTOpPaHus yriieBOJAOPOAOB U TBEpAbIX yacTull [6]. Ilpu 3ToM ero ncnomnb3o-
BAaHME OKA3bIBAET M HETAaTHMBHOE BO3JCHCTBHE, @ UMEHHO CHIKAET A()(PEKTUBHYIO MOITHOCTH
JBUTATENS TIPU MOBBIIICHUH YIEIBHOTO Pacxo/ia TOIIMBA [7] 1 BHOCUT KOPPEKTUBBI B PECYPC
JeTanei TOIUTMBHOM anmapaTypsl [8]. Bo3HuKaeT BOmpoc morcka OnTUMaIbHOTO COJIEPKAHUS
Ouoau3ens B JU3EIbHOM TOILIMBE, KOTOPBIM ObI TO3BOJWII OMpPENEINTh CyMMapHOE BO3/Cii-
CTBHE€ HAa SKOHOMHYECKYIO, YKOJIOTUYECKYIO M SKCIUTYaTAllMOHHYIO COCTaBIISIONIYIO U CHOPMH-
poBaTh 00U TO3UTUBHBIN dPPEKT.

K coxanenuto, ncciaenoBaHus JAHHOTO BOTPOCA HE3HAYUTEIBHBI, TOCKOJIBKY TPEOYIOT
3aTpaT Kak MaTepHalIbHOTO, TaK U BPEMEHHOT0 pecypca. B paboTe, mOCBsIIEHHON afanTauu
JU3ETHHOTO JIBUTATENsI K OMOHE(TSHBIM TOILTUBHBIM KOMITO3HIMSIM [9], ONTUMaBHBIE Tpa-
HUIBI COACpX aHUs OUOAM3EN OMPENENSIOTCS YCIOBHO M HaxoasTcs B mpenenax 40-60%.
WNHol moaxo/ K pereHno Borpoca 00yCIOBIICH Tpafalueil OMHapHOM CMECH ¢ OTIpeIeICHHBIM
Iarom cojiepkanus 3¢pupoB B Toriue. [Ipu 3TOM OTCYTCTBYeT KOMILJIEKCHBINM MOAXOA U B
pacuer Oepercsi moKaszarenb, OMMKalIIMi K MakcuMaiabHOMY 3¢ ¢dekTy 1100 1o 3KoJIoruye-
ckoil coctaBisromiel [10], 1100 MO MOITHOCTHBIM XapaKkTepucTukaM asurarens [11].

B npoBeaeHHOM aHanmM3e JTUTEPATYPHBIX UCTOYHUKOB HE YNIENSETCS JOJKHOE BHHMA-
HUE BOMPOCY CE30HHOM IKCITyaTalliy TPaHCIOPTa Ha OMOTOIUIMBE M €T0 BIUSHUIO HA Pecype
TOTUTMBHON CHCTEMBI, KOTOPBIA 3aBHCHT OT Psijia (aKTOPOB, BKIHOYAS KHHEMATUICCKYIO BSI3-
KocTh OuHapHOU cMecH. [ToaToMy HccnenoBaHus B JaHHOW paboTe SBIAIOTCS aKTyadbHBIMU U
BOCTPEOOBAHHBIMH.

Heab uccaenopanuii. OnpeneanuTh ONTUMAIBHOE MPOIEHTHOE COJEpKaHUs OUOaU-
3eJis1 B IU3EJIbHOM TOTUIMBE C YYETOM M3MEHEHUs] KWHEMAaTUYECKON BSI3KOCTH CMECEBOI0 CO-
CTaBa M HKOJOTMUECKHX TOKa3aTeleil paboThl IBUTATENS.

PesyabraTsl uccaegoanus. [1o pesynabraram npeasiaynmx ucciaeaoanui [12], mo-
CBSILIICHHBIX CTEHIOBBIM UCIBITAaHUAM aAu3ens J[-243 Ha OMOTOIUIMBE B BUJE ATHIIOBBIX 2(PpUPOB
parcoBOTO, MOACOIHEYHOTO U COEBOT'0 MACEJI, MOKHO CJI€IaTh BHIBOJIBI O HATMYUU PAIIOHAIb-
HBIX PEXKUMOB HArPy3KH IU3€IIA, T/Ie MPOSIBISICTCA MAKCUMAIIbHBIN 3P PEKT CHUXKEHHS BRIOpOca
BPEIHBIX BEIIECTB, 8 UMCHHO yriiekuciioro raza CO u MpOIyKTOB HEMOIHOTO CrOPaHHS yIJiie-

Bogopoo C H, . AHalOrvuuHbINA BBHIBOJ U JUIS TBEPABIX YaCTHIl B BUje caxu. OHAKO Ipy

3TOM, Ha JaHHBIX PEKHMAaX YBEIHIUBAIOTCS BBIOPOCH okcuaa azora NO_ . JlaHHYIO 3aKOHO-

MEpPHOCTh HEOOXOMMO YUUTHIBATh MPH PacyeTe CyMMAapHOIo MOKa3aTels BIOpOca BPEAHbIX
BELIECTB BO BpeMs pabOThI CUJIOBOTO arperara Ha pa3JIMuyHbIX CMECEBBIX BHJIaX TOILUIMBA.
OCHOBBIBAsICH Ha TPOBEACHHBIX CTEHIOBBIX UCIIBITAHUSX JU3€s, (PYHKIMIO H3MEHEHUS
CYMMapHOTO BBIOpOCA BPEAHBIX BEIIECTB OY/AE€M MCKATh BHJIE SKCIOHEHIIMATHHON 3aBUCUMO-
CTH, XapaKTepHOMU IS 3aBUCUMOCTH MPEJCTaBIEHHBIX B padote [12].
Ha ocHOoBaHUM 3KCTIEpUMEHTANIBHBIX IaHHBIX CYMMapHbIN BBIOPOC BPEHBIX BELIECTB B
atMocdepy E , BeIpazuM CleAyoNIel 3aBUCUMOCTHIO:

E=M,exp(=0,,,) )
rie E — cymMMapHBIii BBIOPOC BPEHBIX BEMECTB B atmocdepy, 2/ m° ; M, — CyMMapHBIii BbI-
Opoc BpeIHBIX BEIIECTB B aTMoc(epy Ipu padoTe ABUraTels Ha AU3eTbHOM MUHEPAILHOM TOTI-
muse, 2/ m’ . ns nusens [1-243 M, =024 2/ m°; Q,, — Ge3pa3MepHbIil 1apamMeTp, KOTOPbIit

YUYUTBIBACT CHUKCHUC BI:I6p0C8, BPCAHBIX BCIICCTB B 3aBUCUMOCTH OT MPOLICHTHOI'O COACPIKA-
HUs OTHIJIIOBBIX 9(1)I/IpOB B AU3CJIBPHOM TOIIIIMBE.
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OCHOBBIBasICh Ha aHAIIN3E pa60T, MOCBAIIEHHBIX TaHHOM HpO6HeMC, 3aIIMIICM BBIPAXKE-
HHA JJIA pacdeTa moKa3aTeiisd CTCIICHU QB% .

Opy, = COpy, - + CnHmB. Moy +T9 My = NOxB% “Myo, 5 (2)

rae CO,,, —Benn4nHa CHUKeHHs BbiOpoca CO IIpH OIpeieIEHHOM IIPOLEHTHOM COACPKaHUU
3TUJIOBBIX 3()MPOB B CMECEBOM COCTaBe, Oe3pa3MepHasi BETMUMHA, OIpeesieMas o JaHHBIM
pabotsl [12]; m,, —BecoBoil k03¢ duLneHT, yauTsiBatomuii “sec” (3HaauMocTh) CO B 00LIEM

o0BeMe BPCAHBIX BCHICCTB B OTpa6OTaBH_II/IX ra3ax; CnHm v BCJIIMYKMHaA CHUXKCHUA BBI6p0C3

C,H, T1pu onpeseleHHOM IPOLIEHTHOM COJAEPKaHUU TUJIOBBIX 3(QUPOB B TOILIMBE, O€3pa3-

MepHasi BeIMYUHa, onpeaeseMas Mo JaHHbIM paboThl [12]; m — BecoBOil k03(Purment,

Cc,H,
ydauThIBaromui “Bec” (3Hauumocts) C, H, B 001eM 00beMe BpeJHbIX BEIECTB B OTPAOOTAB-
WX rasax; 7Y — BEIMYMHA CHIKCHHS BBIOpOCA TBEPABIX YaCTHLL IIPH OLPEICICHHOM IIPO-
[EHTHOM COJIepP>KaHHUU STUIIOBBIX 3(HPOB B TOIUIMBE, Oe3pa3MepHas BeJIHMYHUHA, ONpeaesieMas
10 JaHHBIM padoTsl [12]; m,, — BecoBoil ko3 ULMEHT, yuUThIBAOLMI “Bec” (3HAYMMOCTD)

TBEPABIX YaCTULl B O6H.ICM o0BeMe BPCIAHBIX BCILICCTB B OTpa6OTaBH_II/IX rasax; N Ox — BCJIU-
" B%

YypHa yBeIM4eHHs BbIOpoca NO, IpU ONpPEAENIEHHOM IPOLIEHTHOM COAEPKaHMU HTUIIOBBIX

3(upoB B TOILIMBE, Oe3pa3MepHas BEIMYHHA, ONlpeesieMas 10 JaHHbIM paboTsl [12]; m,, —

BeCOBOI K02()DHULUEHT, yunThiBatomuil “Bec” (3HauumMocts) NO_ B 0011eM 00BbEME BPEHBIX

BCIICCTB B OTpa6OTaBI_HI/IX ra3sax.
Ha ocHoBanum maccuBa OKCIICPUMCHTAJIBHBIX JAHHBIX, IIOJTYYCHHBIX HAMU IIPH UCIIbI-
TaHUU OU3CIIA HAa CTCHAC, C ITIOMOIIBIO METOJJd HAMMCHBIIINX KBAAPATOB ObLIH IMMOJIYYCHBI CJIC-

JIOIIME 3HAYEHHUs BECOBBIX Kodhduumentos: me,=0,017; m., =0,0178; m, =0,0535;
my, =0,63.

BecoBblie k03(h(hUITUEHTHI HE 3aBUCST OT MPOLEHTHOTO COIEPKaHMS STHIIOBBIX A(DUPOB
B JIM3ETLHOM TOIUIMBE U SBJIAIOTCS Oe3pa3MepHON BETUYMHON, KOTOpas onpeaenseT “Bec’ 3a-
IpsA3HUTENS B 0011eM 00beMe BRIOpOca BpeIHbIX BemecTB. Kak cieayeT u3 npuBeeHHbIX 3Ha-

YeHUH Ha IepBOM MecTe 1o “Becy” ctouT NO , 3aT€M, B 3HAUUTEIBLHO MEHbILIEH Mepe, TBEp-
Ible 4acTHULBI (caxka) U B Oosee Menblel mepe CO u C H, , “Bec” KOTOPBIX MPAKTUYECKU

OJITUHAKOB.
Ucnons3ys ¢popmyny (2), a Takke 3Ha4€HUS JaHHBIX paOoThl [12], paccunraem Benu-
YUHY [10Ka3aTells CTeneHu BeipakeHus (1) ams cmeceBoro tomnusa ¢ conepxkanueM 10% stu-
710B 3pupoB parcoBoro Macia (9PM):
Oy, =12,8-0,017 +13,58-0,0178 + 6,76 - 0,0535 —1-0,63 = 0,172 .
Amnajorn4ssIM mmytem nonyduM s B30, O, =0,354 u gna B50, Q,,, =0,385.
Hcnone3ys pacueTHble 3HaYECHUsS ITOKa3aTes CTeNeHn (g, U MOJCTABIISS €r0 B BBIpa-

xeHus (1) myreM MOAETUPOBAHUS MTOJTYYUM 3aBUCHUMOCTH CYMMapHOTO BBIOpOCa BPEIHBIX Be-
niecTB B atMocdepy npu padbote nuzens J1-243 Ha pa3HBIX CMECEBBIX TOIUIUBAX, COACPKAIIUX
STHIJIOBBIE A(UPBL. 3aBUCUMOCTH MPEACTABICHBI Ha puc. 1.
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Puc. 1 — 3aBHCHMOCTH H3MEHEHHSI CYMMApPHOI'0 BbIGPOCA BPETHBIX BEllleCTB
1 — sTiI0BBIe 3¢HUPHI pancoBoro Maciaa (39PM); 2 — >Tu0BbIe 3(PUPLI MOACOTHEYHOro Maciaa (3IIIM);
3 — 3THI0BBIE 3(UPLI coeBOro Maciaa (AICM)

AHaIM3 PeCTaBICHHBIX 3aBUCHMOCTEN TIO3BOJISIET CIIENIATh BHIBOJI, YTO MHTCHCUBHOE
CHIDKEHHE BBIOPOCOB BpPEAHBIX BEUIECTB B aTMOC(hepy XapakTepHO Ui CMECEBBIX TOILIUB
B10 — B30 . JlanpHeiiliee yBeIHM4YeHUE 3TUIIOBBIX 3(DUPOB B AMU3EIbHOM TOILIMBE 3 deKTa He
cozmaer. Ha Ham B3IUIsi, 3TO CBA3aHO C MPOTHBOpeureM oaHoBpeMeHHoro cHrbkeHus CO

C H

NO, ROCTaTOYHO BBICOKMH, TIPOUCXOTUT MOTEPS SPPEKTa CyMMAPHOTO CHMKEHHUS BBIOpOCa

TY n yBemuuenus NO, . B cBs3u ¢ TeM, 4TO BeCOBOU KOI(P(PHULUUEHT y MOKa3aTeNs

m>

BpEIHBIX BEIECTB E , pa3sMepHOCTb 2/ M’ .

[Tomyuyennslii napamerp E OyAeT yUUTHIBATHCS NP BEIOOPE PAlMOHATIBHBIX CMECEBBIX
TOTUIMB JUIsl 3MMHETO U JIETHETO MepHo/Jia 3KCILTyaTalluy CPECTB TPaHCIOpTa.

B cBs13u ¢ TeM, 4yTO Ha ATUIIOBBIE H(PHUPBI PACTUTEIBHBIX Macel, Ha JaHHOE BpeMs, He
CYLIECTBYET pa3paboTaHHBIX U JEHCTBYIOIIMX CTaHIAapTOB B YKpauHe U 3anagHoit EBpomne, a
takxe B CIIA, nenbio TaHHOTO MCCIeIOBAHUS SBUIOCH SKCIIEPUMEHTAIbHBIM IIyTEM, B J1a00-
PaTOPHBIX YCIOBUSX, ONPEIEIUTh KHHEMAaTUYECKYIO BSI3KOCTh 3TUJIOBBIX 3()MPOB MPH pa3Iny-
HBIX TeMIlepaTypax. 3HaueHUs] KUHEMaTUYeCKOM BSA3KOCTU CMECEBBIX TOIUIMB Oy/eM HUCIOJIb-
30BaTh NpU 0OOCHOBAHUU PAIIMOHATIBHBIX COCTABOB ATUJIOBBIX 3()UPOB B TU3EIHLHOM TOIUIMBE
IUISl IEPUOJIOB 3UMHEH U JIETHEH SKCIUTyaTallui CPEACTB TPAHCIIOPTA.

JlaboparopHble Hccae10BaHNsl KHHEMAaTUYECKOU BSI3KOCTH IMPOBOIMINCH 110 MEXK/yHa-
ponHomy crangapty “I'OCT 33-2000 (MCO 3104-99). Heprenponykrsl. IIpo3paunsie u He-
npo3paynble KuaKocTu. OrnpeneneHre KHHEMaTHYeCKON BSI3KOCTH M pacueT JUHAMHUYECKON
BSI3KOCTH .

CrangapT ycTaHaBJIMBAa€T METOJ OINpEAENCHUS KUHEMATUYECKOM BA3KOCTHU >KHUJIKHUX
He(TENPOIYKTOB U3MEPEHUEM BPEMEHHU HCTEUEHHs OINPENIeIEHHOr0 00beMa >KUIKOCTU IMOJ
JENCTBUEM CHWJIBI TSDKECTH Uepe3 KATMOPOBAHHBIN CTEKIISTHHBIN KAlTUJUISIPHBINA BUCKO3UMETD.

[Ipu ucnplTaHUM UCIIOJIB30BANKCH ABa TUNA BUCKo3uMeTpoB: BHXX 0,61 ¢ nnamerpom
kamuisgpa 0,61 Mmm 1 nruanazoHom u3MepeHus ot 2 g0 10 mm?/c, 1 BHX 0,8 ¢ JIMaMETPOM
Kanuuispa 0,8 MM U IMana3oHoM u3MepeHus ot 6 1o 30 mm?/c.

Buckozumerp BHX 0,61 wucnonb3oBajics B TeMIepaTypHOM AMara3oHE TOILIMBA
10...40 °C, Buckozumetp BHX 0,8 mpu remneparype torusa 0°C.

Ha nepBowm starne onpezensiach KWHEMaTHUeCKast BA3KOCTh STUJIOBBIX 3(DUPOB parico-
BOT0, TTOJICOJTHEYHOTO M COEBOTO Macen npu temmneparypax ot 10 g0 40°C ¢ marom 10°C.

Pe3ynbraThl HcHbITaHUN MpeAcTaBieHbl Ha puc.2. [{ng cpaBHeHus Ha rpaduke HaHe-
CEHa BSI3KOCTHO-TEMIIEpaTypHasl XapaKTepUCTUKA JIsl TU3€JIbHOTO TOILINBA.
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Puc. 2 — BA3K0oCTHO-TeMNepaTypHble XapaKTePUCTHKH Au3ebHOro Tommsa AT u 3TuiioBbIx 3¢upos pancosoro (33PM),
noacoaHeuHoro (33IIM) u coesoro (39CM) macen

Ha BTOPOM 3Tari€ onpeacisdiiaCb KHHEMaTU4CCKasa BA3KOCTb 9THUIIOBBIX 3(1)I/Ip0B pacTtu-
TenbHbIX Macen pu Temneparype 0°C.

HpI/IMeH}I}I METOA HaWMMCHBIIUX KBaJApaTOB HaMH ObLIH IMOJTYYCHBI PETPECCHUOHHBIC
YpaBHCHUA, KOTOPBIC aICKBATHO OIIMCHIBAIOT XaPAKTCP U3MCHCHU A KMHEMATHYECKOM BA3KOCTH
Ppa3JIMYIHBIX THUIIOB 3TUJIOBBIX S(I)I/IpOB IIPpU USMCHCHUHN TEMIIEPATYPHOT'O JHUAIIa30Ha.

3aBHCUMOCTh M3MEHEHUS KMHEMATUUECKOM BSI3KOCTH V , MM2/ C OT UBMCHCHHA TCMIIC-
paTypsl T , °C JJIs1 9THJIOBBIX 3(1)I/Ip0B paricoBoro mMacia:

Voopar = 12,65 exp(—0,0245 -T'), mn’/c; 3)
JUTSL ATUJIOBBIX 3()HPOB MOJICOTHEYHOTO Macia:
Voo = 12,82 exp(—0,0245 -T'), mn’/ c; 4)
JJIs1 OTUJIOBBIX 3(1)I/Ip0B COCBOI'0 Macia.
Vonen = 1,32exp(—0,0245 - T), mn’®/c; Q)
AJII MUHCPAJIBHOT'O AU3CJIbHOTO TOIJIMBA:
Vo =7.2-exp(=0,028 - T), un® / ¢ ; (6)

[Tomyuennsie Boipaxenus (3) — (6) ObuIM IPOBEpEHBI Ha a€KBATHOCTD JaHHBIM HKCIIe-
puUMeHTa 1o Kputepuio duiepa ¢ 10BEpUTEIbHOU BEpOSITHOCTHIO 0,9 1 MO3BOJISIIOT pacueTHBIM
IIyTEM OIpPeNeINTh KNHEMATUYECKYIO BA3KOCTh ATUIIOBBIX 3(DUPOB PA3IUUHBIX PACTUTEIbHBIX
MaceJl Ipu TeMIlepaTypax JETHEr0 U 3MMHEr0 Iepro/ia SKCITyaTaliy.

KunemaTnueckyro BI3KOCTb CMECEBBIX TOIUIUB Pa3IMYHBIX OOBEMHBIX KOHIIEHTPALUI
MOXHO OTIPEEIUTh COTIIaCHO AMepuKaHCKOro HamoHansHoro Ctanaapra ASTM D7152-11
“CranapTHas IpaKTHKa Ul pacdyeTa BA3KOCTH He(TEPOIyKTOB .

Merton onpeneneHus BI3KOCTH CMeCH KOMIOHEHTOB coriacHo ASTM mno3BossieT pac-
CUMTATh KNHEMATUYECKYIO BSI3KOCThb I10 U3BECTHBIM 3HAUYEHUSM BA3KOCTH KOMIIOHEHTOB IIPH
OJIMHAKOBOI TeMIlepaType ¢ y4eTOM UX 0ObEMHOI J10JI B CMECEBOM COCTABE.

Ha puc. 3 npencraBieHa BA3KOCTHO-TEMIIEpATypHas XapaKTEPUCTUKA ISl pa3IMYHbIX
CMECEBBIX TOIUIMB Ha ocHOBe DOPM. JlaHHbIE 3aBUCUMOCTH SIBJISIOTCSI TEOPETUUECKUMHU, TaK
KaK MOJIy4eHbI TyTeM MojenupoBanus no merony ASTM u npeana3HayeHs! [uid yuyera (ak-
TOpa BSI3KOCTU CMECEBBIX TOIUIUB IPU BHIOOPE ONTHUMANIbHBIX 00bEMHBIX KOHIIEHTPALUNA 3TH-
JIOBBIX 3()MPOB B JU3EIbHOM TOIUIMBE Il 3MMHETO U JIETHETO MEPUOIOB IKCIUTyaTalluy.

Jlns cpaBHeHMs Ha puc. 4 MpeJcTaBlieHa BA3KOCTHO-TEMIIEpaTypHasi XapaKTepUCTUKa
IUISL Pa3IMYHbIX OOBEMHBIX KOHIIEHTPALUI CMECEBBIX TOIUIMB Ha 0a3e 3THUIIOBBIX 3(UPOB coe-
BOT'0 Macia.
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Puc. 3 — Bsi3skocTHO-TeMIepaTypHbIe XapaKTePUCTHKH Ju3eabHOro Tomansa (AT) u pa3muuHbIX 00beMHBIX
KOHUEHTPALUii 3THIIOBBIX 3(pUpoB pancosoro Maciaa (I3PM)
AHanu3 BI3KOCTHO-TEMIEPATYPHBIX XaPaKTEPUCTUK PA3IUYHBIX TUIIOB STUIOBBIX d(PH-
POB TIO3BOJISIET C/IEJIATh BBIBO/I, UTO ITUIIOBEIC 3(puphl coeBoro Macia (99CM) uMeroT camblie
BBICOKME  3HAYEHUs KHHEMATHYECKOW BA3KOCTH U npu 7 =0°C  cocTaBiseT
2 2
Voo =14,32 mm™/c, anpu T =—-10°C cOCTaBIACT V., ., =17,75 mm” /c . Ucxons U3 nan-

HBIX 3HAYCHHI, MOXXHO MPEINOJIOKUTh, UYTO CPEIU BCEX HMMEIOIIUXCS ASTHIOBBIX d(PHUPOB
nMeHHO DOCM OynyT B 3HAUUTEITHLHOMN CTETICHU CHIDKATh HAJIEKHOCTHh TOINTUBHON CUCTEMBI B
MIePHOJ] 3UMHEHN IKCIUTYaTallik U MOTYT OBITh PEKOMEHJOBAHBI JJIsl JIETHETO MEePUOJIa IKCILTY-

aTalli B BUJI€ CMECEBbBIX TOIIJINB.
2
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Puc. 4 — BA3KOCTHO-TeMNepaTypHbIe XapaKTePUCTHKH An3ebHOro Tomiusa (AT) n pa3am4HbIX 06 beMHBIX
KOHLEHTPAIMIi 3THIOBBIX IGHUPOB coeBoro maciaa (IICM)

BeiBOABI:

1. Tlomy4eHBI perpecCUOHHBIE YPaBHEHUsS IJIsi OMPEJCIICHUS CYMMapHOTO BBIOpOca
BPEIIHBIX BELIECTB B aTMOC(EpPy ¢ yU4EeTOM OJHOBpPEMEHHOro yMeHblnenuss CO, C. H,, OX u
yBenuueHuss NO_ . [lyrem mMonennpoBaHHsl NOTY4Y€HA 3aBUCHMOCTh U3MEHEHHS] CYMMapHOTO

BbIOpOCa BpPEIHBIX BELIECTB B €AMHUIAX 00beMa OTpabOTaHHBIX I'a30B AJS Pa3HBIX COCTABOB
CMECEBBIX TOIUIMB. Y CTaHOBJIEHO, YTO MAaKCUMAaJbHBIA d(PPEKT XapaKTepeH A TOIUIUB, CO-
nepxxanmx 10-30% sTunoBsIx 3¢gupoB. JlanbHeliiee yBelIndeHne MPOLUEHTHOTO COAePKAHUS
STHJIOBBIX 3()UPOB B JU3EIBHOM TOILTUBE Y PeKTa He MPUHOCHUT U3-32 YBEIUYCHUS COJIEpIKa-

Hust NO, B 0TpaOOTaBIIUX ra3ax.
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2. DKCIEPUMEHTAIBHBIM IIYTEM IOJYYEHBI BSI3KOCTHO-TEMIIEPATYPHBIE XapaKTEpH-
CTHKH STHJIOBBIX 3(HPOB PA3IUYHBIX Macesl, KOTOPbIE MO3BOJIMIM MTOJIYYUTh PACUE€THBIE 3aBU-
CUMOCTH U3MEHEHHS BA3KOCTU CMECEBBIX TOIUIUB IIPHU Pa3HOM IIPOLEHTHOM COJEPKAHUU ITH-
JIOBBIX 3()UPOB U TEMIIEPATypPhl CMECEBOT0 TOIUIMBA. Y CTAHOBJIEHO, YTO CMECEBbIE TOILUINBA Ha
0a3e 3TUIOBBIX H3PUPOB UMEIOT 00JIee BBICOKHME 3HAUEHHU S KHHEMATUYECKOI BA3KOCTH, KOTOpBIE
B 1,5-2,6 pa3a mpeBbIIalOT BA3KOCTh JIU3EIBHOTO TOIIMBA. DTO MPHUBOJIUT K 3aTPYAHEHUIO
IPOKAYMBAEMOCTH TOIUIMBA B 3UMHUI Nepuo] SKcIuTyaTauuu. Cpeau Tpex BUI0B OHOTOIIMBA
MaKCHUMaJIbHasi KHHEMAaTHIeCKasi BA3KOCTh 3a()MKCHPOBAaHA B CMECEBOM COCTABE Ha ITHIIOBBIX
adupax coeBoro Macia. Micxoas u3 3T0ro, peKOMeHyeTcsl HCII0JIb30BaTh JaHHBINA BUJ] TOILINBA
[P DKCIUTyaTallMi TPAHCIIOPTHBIX CPEJICTB TOJIBKO B JIETHUM IIEPUO,.
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Summary

Karnaukh M.V., Vojtov V.A. Investigation of the regularities of the impact of interest
content of biodiesel in the fuel to the operating characteristics of means of transport

By modeling, regression equations are obtained and the dependencies of the total emis-
sion of harmful substances into the atmosphere in units of the volume of exhaust gases for
different compositions of mixed fuels are established. The viscosity-temperature characteristics
of ethyl esters of vegetable oils were determined experimentally. Optimal mixture formulations
of different types of fuels for summer and winter operation are established.

Keywords: biodiesel, ethyl esters, kinematic viscosity, ecology, modeling, regression
equations, mixture composition, fuel system.
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