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IMITAIIMHE MOJEJTIOBAHHSI ITPOLIECY 3MIIITYBAHHSI IU3EJbHOI'O TA BIONAJIUBA
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BinHUIBbKHIA HAITIOHATBHAN arpapHUil YHIBEPCUTET
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B'asxicmv nanusa 3anesicumv  6i0 1020 ck1ady 6yene@oowie. Pocaumna onis  esasicaemvcs
anbmepnamugolo ousenvHomy naiusy. Ii sucoxa 6'azxicmo yckiaonioe po3anso 11020 AK KOMepYitiHo20 naued
ons ouzenvhux 0sucymnie. Pociunna onisi - ye ainiou, ckiaoui eghipu scupnux xuciom. Bonu marome eucoky
MEenIOMEOPHY 30AMHICIb [ MICISMb NPSMI 8Y2lIe800HEE] IAHYI02U, U0 NPU3B00UMb 00 iX BIOHOCHO UCOKO20
yemano8oeo yucia. B'azxicmo i 2ycmuna 8usHauaioms npoyec eUNAPOBYSAHHs Ma Nepemiuly8anHs 6 08ULYHI,
MOMY WO 8OHU GNIUBAIOMb HA (DOPpMU Ma MUN NATUBHO20 haKena, po3Mip YMEOPeHUX Kpaneib ma moeo, 5K
60HU HAOX00sAMb Y Kamepy 32opsauus. Huzvka cycmuma i 8'askicms 3abe3neuyioms Kpauje 6NOPCKY8AHHS
nanuea,; npu 30inbuienti diamempa KpaneabKi SMeHULyemo s il HoBHe 320PAHHSA, MOMY 30LIbULYEMbC NUMOMA
sumpama nanusa i 30ibuyemvbcs OUMHICIb BUXTIONHUX 2A318.

B'askicme nanusa ennueac ma nooauy Hacoca i 6UMIK NAU6d Hepes 3A30p NAp WIYHICEDIS.
3i 3menuennam 8 ’a3kocmi 30ibUYEMbCSL KITbKICMb OU3ETbHO20 NATUBA, WO NPOCOYYEMbCI MINC NILYHICEPOM
i BMYIKOI0, WO NPU380OUMb 00 3MeHUleHHs nodayi Hacoca. llepeobradnanha 08USYHA HA NAUBO 3 MEHULON
2YCMUHOW ma 8'a3Kicmio npuszeede 00 8ULOPAHHA 20J06KU NOPUWIHSA, MOMY NAIUHe 00NA0HAHHA nompedye
pezymosanus. 3HoC MAYHIICEpHOL napu 3anedcums 6i0 8'a3xocmi. Bona nanusa snaxooumvcs 6 dianaszoui
1,8- 7.0 mm?/c, WO NPAKMUYHO He BNIUBAE HA 00B208IYHICMb CYUACHO2O0 BUCOKOUWBUOKICHO20 OU3EbHO20
001AOHAHHS.

Po32nsiHemo 6UKOpUCIanHs poCcauniol pinakosoi onii Ak anbmeprnamugu ousenvromy namusy. Hozo
8'S3KICIb MOJICHA 3MEHUUMU WISAXOM XIMIYHO20 Nepemeopents ecmepu@ikayii 3 OMmpuUManam emuio8ux
egipis. Konu cupy pinaxosy oxito nazpimu do 80 °C, éona dacmuv 3Hauenns 6'a3xkocmi, nodione 00 3HaUeHHs
KOMepYiliHo20 OU3e1bHO20 Nanuea. 3mMiutyeaivHa cucmema 6yoe mamu pooouy HOMYHCHICMb, eKGIBANEHMHY
NOMYIHCHOCMI OU3EIbHO20 08U2YHA npu Hazpieanui 0o memnepamypu 40-50 °C.

Knrouoei cnosa: cycmuna, 8’a3Kicms, MOOENOBAHHSA, CYMIil, pINAKO8A Oisl, OU3eNbHULL OBUSYH.

Puc .8. JIim. 6.

1. IloctanoBka npodJjemMu

3HU3UTH BSI3KICTH POCIMHHOI pinMakoBoi oJii MOXXKHA MeEXaHIYHUM 3MIITyBaHHSIM 3 JU3CIbHUM
nanuBoM. KinbKiCHI CITIBBIIHOIIEHHS CyMillli, IO BU3HAYAIOTH CTPYKTYpPHY OYZOBY pi3HHX Momudikariiit
CyMIIIIEeH TannBa 3aJIe)KaTh BiJl CTBOPIOBAHOI 3MIIITyBaHHSM KOH(DIryparlii HaCHUEHHSI - «BLIIBHOTO 00'eMYy» st
KOMITOHEHTIB cucteMu [ 1, 2]. [Ipu BicyTHOCTI HACHYEHHSI YaCTKU MaTepialy 3amoBHITh MeHile 1/3 moBHOTrO
00CSTy CTAaTHCTUYHOTO PO3IOJILTY YacTOK MaTepiany. OcTaHHs yMoBa (YMOBa HACHUCHHS) BU3HAYAE KiTbKICHI
MEXi 3aCTOCYBaHHS YacTHHOK Oe3 o0'emHanHs (0e3 koaryssnii). IIpu 3amoBHeHHI Mmarepianmy Oinbme 1/3
MOBHOTO OOCSTYy BHHHKAIOTH YMOBH CYCiZICTBa YaCTUHOK. YAaCTHHKH KOAryJIOIOTh i CTBOPIOIOTH JIAHIIOT.
AKCIOMH OCEPEIKOBOIO MOJEII B paMKaxX sKOi OyJIO BBEICHO IMOHATTS «BUIBHUH 0OCSr», Oyia CIOYaTKy
3alpoTNIOHOBaHa AJIs piAuH i ra3is. BinmeHuii 00cAr 1 HOoTo (i3MKO-MEXaHIYHUH CTaH BIUTUBA€E Ha CTPYKTYPHI Ta
eKCIUTyaTalliifHi BJIACTUBOCTI MajMBa CyMilledl 1 iX 3acTOCyBaHHS B IU3€JbHUX [BUTYHaX. 1ToMy IpHU
MOJICIIOBAaHHI MOTPIOHO BpPaxOBYBaTH, L0 MK YaCTHHKAMH € CBOOOJA PyXy 1 BiACYTHICTh KOHTAaKTiB
OJHOPITHOTO MaTepiany mpu KiabkocTi 36% obcary nobdasku [3].

2. AHaJii3 ocTaHHIX JOCTiIKeHb Ta myOaiKaunii
Onucyroud CTPYKTYpH BYTJIEBOIHIB, MU ITOB’3YEMCS 3 aTOMaMH, TIOEIHYIOUYH iX TOJYMKH B TOMY YH
iHmoMy mopsiaky. Take ySBICHHS NP0 peaJbHHUX (I3MYHMX YaCTHHKAX Ha3HMBae€Tbcs MojenbHUM. CTaH
BHUCOKOMOJIEKYJISIPHOT CHCTEMH AY>K€ CHIIBHO BIUJIMBA€ Ha HOTro MeXaHi4Hi, XIMi4Hi, TEpMiUHI BIACTHBOCTI Ta
MPOHMKHICTh. barato BiacTUBOCTEH BH3HAYAIOTHCS CTPYKTYPHUMH YMHHUKAMHM, TAKUMH K MDKJIAHIIOTOBA
B3aEMOJIIS, MOJEKYJIIpHA Maca Ta CTaH BUIBHOTO 00'eMy, SKUH J03BOJIIE YAaCTHHKAM TiepeOyBaTH B
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KiHCTUYHOMY CTaHi Ta BU3HAYaTH €(PEKTUBHY B'3KiCTh cucTemu [4, 5].
Mexi MOAENbHUX YsBJICHb (y3arajibHCHb) HE MOBHHHI 3aBa)KaTH JOCI/PKYBAHUM BJIACTUBOCTSIMU
CTIPUHAMAIOTBCS SIK peaTbHIM MOJICKYJIaM, SIKi CBIZJOMO HE BPaxXOBYIOThCH.

2. Meta gocaiaKeHHsA

ImiTaniiiHuM MOZIEMIOBaHHIM CHCTEMH NATUBHOI CyMilli qu3enbHoro nanvsa (A) i pinakosoi odmii (B)
MOJKHA OIIIHMTH KPUTEPii MEK HACUYCHHS I BU3HAUYCHHS 3HAYCHb KUIBKICHHUX JI00aBOK, 1[0 BU3HAYAIOTh HOBI
BIIACTHBOCTI MTAJIMBHOI CYMIIITi.

3. Buksiai 0CHOBHOT0 MaTepiary

MacrrabHi CIiBBiIHOIICHHSI OCHOBHOT0, 0a30BOT0 MaTepiaiy i JI0AaTKOBOTO JIO3BOJISIOTH O0AUYUTH
MOJKJIMBI pO3TalllyBaHHS YaCTHHOK IICJII MEXaHIYHOTO TEepeMIllyBaHHS BYTJICBOJIHEBOI aJbTEPHATUBHOL
nanmmBHOI cymimi. Ha puc. 1, 2, 3, 4, 5 npencrasieni moaudikarii albTepHaTUBHOTO IMajBa B CTaHAX
MexaHigHoro 3MinryBaHHsA () - komroHeHTa (A)x 1 1 - kommoneHTa (B)1.x.

0j0| O O(O0fO0]O 1 1 1 1 1 1

0| 0] O O(O0fO0]O 1 1 1 1 1 1

0| 0] O Oo(O0fO0]O o 1 1 1 1 1 1

00| O o(O0ofO0]O 1 1 1 1 1 1

0| 0] O O(O0fO0]O 1 1 1 1 1 1

00| O O(O0OfO0]O 1 1 1 1 1 1
a 0

Puc. 1. Cxema mooeni KOMnoOHeHmMie NAAUGHOI CyMilti y HOYAMKOBOMY CHIAHI:
a —0u3enbHOo20 nanuea; 6 — pinaxkoeor o

0|0 O 0]0]0]O0 1 0 0 O]0fO

o(O0] O 0O|l]0|0]O 0 0 0 0 1 0

0 1 1 0|10|0]O0 N 0 1 0 0|10 O

0|1 1 0]j]0]0]O 0 0 0 Oo]j]0fO

00O 0j]0]0]O 0 0 0 0] 0 1

0|0 O 0]0]0]O0 0 0 0 O]0fO
a o

Puc. 2. Cxema mooeni komnonenmie nanuenoi cymiwti ouzenvroz2o naauea ma 10% pinakoeoi onii:
a — 00 nepemiuiy6anns; 6 — nicia nepemiuiyeanns

1({1[0[0[0[O0]|O 11 0]1]0]0]|O0
1{1]0]0]0[0]O0 Oj]O0O|J]O0O[O0O]|1]|0O0
1{1])]0]0]0[0]O0 N O[1[0[0]0] O
1{1]0]0]0[0]O0 O] 0010 0O0
0J]0]J]O0|[0O0]J]O0O|O0]O 1)1 0[0]0]0] 1
0J]0]J]O0|[0]J]0O0O|O0]O O] O0|]1(0]|0|O0

Puc. 3. Cxema mooeni Komnonenmie nanuenoi cymiuti ouzenvnozo nanusea ma 20% pinakoesoi onir':
a — 00 nepemiuiy6anusa; 6 — nicia nepemiuily6ans
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1{1]1]0]0]0]|0O0 O] 1[(1]0]0] O
1{1]1]1]0]0]0]|0 1 0]0])0]1([0O0
1{1]1]0]0]0]|0 N 11 0]0)0]0[O0
1{1]1]0]0]0]|0 O] O0[1]0]1]O0
0Ol0|]O0O[O0O]J]Of[O0]O 1(1]0]1]0(1
O|0|]O0O[O0O]J]Of[O0]O 0] 0[O0 O0|O0] 1

Puc. 4. Cxema moodeni Komnonenmie nanueHoi cymimii ouzenvHozo nanuea ma 30% pinaxoeoi onii:
a — 00 nepemiuiy6annsa; 6 — nicisa nepemiuiy6ants

1111 ]1]0]0]0(|O0 0 111]0(0]O0
1111 ])]0]0]0(|O0 1{0[O0]O0O|1(|O0
1111 ])0]0]0(|O0 - 1 0[1]0[O0f 1
11]1]1]10]0]0(|O0 oOjo|1]J0(1]0
1{1]1]0]0]0]|0 1 110|101
Ol0|O0O[O0O]Of[O0]O O] O0O|(1]0|0] 1

Puc. 5. Cxema mooeni komnonenmie nanuenoi cymiwi ouzenvrozo naauea ma 40% pinaxoeoi onii':
a — 00 nepemiuiy6annsa; 6 — nicia nepemiuiyeanns

1]11(1]]0[0]0(|O0 1 111]10]0]0
1]11(1]0[0]0(|O0 11 0]0])0]1]0O0
1|11(1]0[(0]0(|O0 - 1 1101 0] 1]0
1]11(1]0[(0]0(|O0 O] 1[(1]0]1(0
1]1(1]0[0]0(|O0 1 11111 (1|1
111]1]110]0]0]0 Ojo0o|1]J0|0]|1

Puc. 6. Cxema mooeni komnonenmie nanueHoi cymiuti ouzenvnozo nanuea ma 50% pinaxoeoi onii':
a — 00 nepemiuiy6ants; 6 — nicisa nepemiuiy6anns s

80 925

0 918 920

69,5 915

60 910
< 50 904,2 905 =
mE E
~
s 900 ¥
£ 40 I
5 895 =
[u] Q
@ 30 8905 890 =

31,5
20 885
877 880
10 16,8 .
10,2 75
0 870
0 10 20 30 40 50 60 70 80 90

Temnepartypa, °C

Puc. 7. Bnaue memnepamypu nHa 6'a3kicmo ma 2ycmumy pinakoeoi onii
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[Tpu nonaanni 10% pinakoBoi omii y AW3eNbHE MANKUBO MIiCIs MEPEeMilllyBaHHS B CyMillli PO3MOAiNeH]
yacTKM OJIOKOBaHI Ta i30JboBaHi. JlucrepcHuil ctan yactTuHOK 20% cymimni po3nojiieHuii B 00cs3i 0e3
iiMoBipHOCTI Koaryisnii. Ctan yacTuHOK 30% cymimii — po3noaiieHnit B 00Cs131 3 KMOBIpHICTE KoaryJsimii B
JIAHIIO31.

CTpYKTYypHi 3B'S3KM MOJIEKYJ] IHM3EIBHOrO MalMBa CTBOPIOIOTH OB JIAHIIOTH, 1 eKpaHi3alis
IU3eIbHOT0 NanuBa B 00Cs31 pinakoBoi omii 3HIKyeThes. JlucnepcHe crad 4acTHHOK 50% cyMili u3enbHOro
MajrBa B PIMaKoOBil OIii TICIA MEepeMillyBaHHS, PO3MOAUISIOTHCS B 00CSA31 3 KOAryJAILI€l0 IOAAr040TO
KOMIIOHEHTA, YTBOPIOIOYH JIAHIIOTH.

B's3kicTh pinakoBoi oJiii MOXKHA 3HW)KYBaTH XIMIYHUM MEPETBOPEHHSAM TpaHceTepudikaliero,
(3amimIeHHsT TPWBAJCHTHUX MOJIEKYN TILIEPHHY TPHOMa OJHOBAICHTHUMH MOJIEKYJIaMH CHHUPTY) BHHIE
MeTtunoBuii edip pimakoBoi onii (MEPO). fx moka3yioTe niTeparypHi HaHi, 3aMilleHHS TPUBAJICHTHUX
MOJIEKYJI TIIIIEpUHY 3a JOITOMOTO0 TofaBaHHs 11% kinbkocTi MeTanoiry abo eraHoiy. Ha 1000 kr pocnuaHOT
ouii 3a3Buuait momarots 110 kr MeTmioBoro abo etuinoBoro cnupty i oTpumyroth 1000 xr MeTHoBOrO abo
etrnoBoro edipy i 110 kr rminepury. PimakoBa omist HaOyBa€ BIIaCTUBOCTEH, BEIBMHU OM3BKUX 10 AU3EITHHOTO
nanusa. Tak B'3KiCTh pinakoBoi oMii Py HOPMaJILHUX YMOBaxX micis TpaHceTepudikarii gocsrae 5,1 mm?/c,
MiHIMaJbHE [[ETAaHOBE YHCI0 54 1 Hmk4a TeroTBopHa 30aTHicTh 34300 k/x/kr [6].

JlocArHyTi, ITO3UTUBHI SKOCTI IOSICHIOKOTHCS TUM, IO AOJaBaHHS METAaHOIY (METHII) i €TaHOITy
(eTunedipu) B MOPIBHSIHHI 3 0a30BOIO PITAKOBOT OJIIEI0 CTBOPIOKOTHCS Kpallli TOKa3HUKHY.
®i3uK0-XiIMiYHI TOKa3HUKHU PATICOBOT0 Macja i TOBApHOTO M3EIbHOTO MajkBa MpH cTanocti 3aganux 20 ° C
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Puc. 8. ®iznko-xiMiuHi MOKa3HUKHU cyMillli pimakoBoi oJii Ta IM3eJIbHOT0 MAJINBa

Jo Toro x mpu iX BUKOPHCTaHHI Ha CTiHKax JeTajeld LUITiHAP-NOPIIHEBOI IPYNU HE YTBOPIOIOTH
HarapoyTBopeHHsi. OnHak edipu (ocobnmBo Merinedipu) HectabinbHI (TP HU3BKHX TeMIeparypax
YTBOPIOIOTH KPUCTAIHM OJifHOTO edipy) i TOMy BHMaralOTh 4acTOro KOHTPOJIO AKOCTi. [0 TOTo X BOHH
B3a€EMOJIIOTh 3 MarepiajaMu AeTaned nanuBHOI cucTeMH. Lli oOcTaBHHM yCKIaAHIOIOTH 3aCTOCYBaHHS
TpaHcerepudikaiii. BaxauBUMH XapaKTepUCTHKAMM PINAKOBOI OMii € HOJHE YHCIIO0, IO XapaKTepPHU3Ye
TepMiUHy CTaOUIBHICTh Ta KUCIOTHICTD, IO BH3HAYA€ KOPO3IHHUI 3HOC AeTalell CHCTeMH TAJIMBOIIOAAYl Ta
CTYMiHb Ha TETIOBUIIICHHS IIPH 3TOPSHHI.

[Ipu BUKOpHCTaHHI PiMakoBoi 0OJii B IKOCTI MOTOPHOTO MalKBa MIOTPIOHO BBECTH B MAIMBHY CUCTEMY
JIBUTYHA CIIEIialibHI MigirpiBadi (TEMIOOOMIHHUKH), IO 3a0€3MeuyloTh HOro JIOKaJbHWUHU MiJirpiB i, SIK
HACJiIOK, 3HIKEHHSA B'I3KOCTi. MOJEKynHM BYIJIEBOJHEBHX HaJMBHHUX CyMIIeH CKIanaloTbcs 3 aTOMIB
BYTJICIIO 1 BOJTHIO, 3'€JTHAHKX CHJIAMU XIMIYHHX 3B'S3KiB.
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4. BucHOBKH
BusHaueHo HIDKHI 1 BepxHI MeXi HACHUEHHS CKJaXy BYIJIEBOJHEBOI CyMIMIl pimakoBoi oumii Ta
JU3EBHOTO MajiuBa 3 iHTEPBaJIOM IIBUAKOI 3MiHH BJIACTUBOCTEH ()i3UKO-XIMIYHUX XapaKTepUCTHK. [HTepBal
HIDKHBOI MeXi1 ounHaeThes Big 0 1 3akiHayeThest 33% 4acTKOIO, 1110 BU3HAYAE HACHYEHHSI 3 LIBUKOIO0 3MIHOIO
BJIacTUBOCTEH cyMmimi. [HTepBan BepxXHBbOI MeXi HACHYEHHsI HOYMHAETHCS Bif 76% 1 3akiHuyeTbes 100%,
TOOTO IOBHOIO 3aMiHOIO CyMillli Ha AJTUBO 3 BIACTHBOCTSAMH IMOYATKOBOTO CTaHy (AM3EJILHOTO TaJIHBa).
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UMUTALHUOHHOE MOJAEJUPOBAHUE MMNPOLUECCA CMEUIIUBAHUSA IU3EJBHOI'O
U BUOTOIVIUBA
Baskocms monausa 3asucum om e2o cocmasa yene8o00pooos. Pacmumenvnoe macno cyumaemcs
anvmepHamueou ouseibHomy monaugy. Eeo ewicoxaa eazkocmb 3ampyonsem paccmompeHue e20 Kak
KOMMepYecKo20 MONaUea Oiisi OU3ETbHLIX Osucamenei. Pacmumenvhoe mMacio - 3mo Junuobl, CIONCHbIE
agupel orcupHvix kucrom. OHU UMelOm BbICOKVIO MENIO0MEOPHYI0 CHOCOOHOCMb U COoOepicam npsamvle
Y2/1e8000POOHbIE Yenl, YMO NPUBOOUM K UX OMHOCUIENbHO 6blCOKO20 UEeMAaH08020 yucid. Baskocmov u
NJIOMHOCMb ORPEOeNom Npoyecc UCNApeHus U nepemMeuusanus 8 ogueamene, mak KaK OHU GNIUSIOM HA
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opmel u mun monaueHo2o haxena, pamep 0OPA308AHHBIX KANELb U MO20, KAK OHU NOCMYNAIOM 8 Kamepy
ceopanus. Huskas niomuocms u 613K0Ccmb 00ecneuusarom ayduiee 6npulcKa MONAUGd;, Npu YeeaudeHuu
Juamempa KanenbKu YMEHbUAemcs ee NOJIHOe CeOpanue, NOIMOMY VEENUUUBAENCsl YOelbHblll PAcXo0
MONAUBA U YBETUHUBAETCSL OIMHOCHb GbIXTIONHBIX 20308.

Bsskocmv monausea enusem na nodawy Hacoca u ymeuxa monausa uepes 3azop nap niayucepos. C
VMEHbUIEHUEM GA3KOCMU  YBeIUYUBAEHIC KOAUYECME0 OU3CIbHO20 WONIUBA NPOCAYUBAEMC MeNCOY
IIVHIICEPOM U 6MYIKOU, YMO NPUBOOUm K yMeHbuleHulo nooayu nacoca. Ilepeobopyoosanue osucamens Ha
MONAUBO C MeHbUUel NJIOMHOCHbIO U 633KOCMbI NPUBCOen K Gbl2OPAHUI) 20J068KU NOPUWIHSA, NOIMOMY
MONAUGHOE 000PYOOBAHUE HYHCOAEMCSL 8 Pe2YyIUPOSaHUU. M3HOC NIYHIICEPHOU NAPbL 3A6UCUM OM 83K OCTIL.
Ona monnuea naxooumes é Ouanazomne 1,8-7,0 mm*/c, umo NPAKMu4ecKu He GIUAEm HA 00J208€4YHOCHb
COBPEMEHHO20 BbLCOKOCKOPOCHHO20 OU3EIbHO20 000PYO08AHUSL.

Paccmompum ucnonvzosanue pacmumenbHo2o panco8o20 MAcid KaKk aibMepHAmuebl OU3eIbHOMY
monaugy. Eeo es3xocmb MOJCHO yMeHbuUmMb RymeM XUMUYECK020 NpeepaujeHusi smepuguxayuu ¢
noJyueHuem 3munogoco 3¢upos. Kozoa cvipa pancogoe macino Hazpems 0o 80 ° C, ona dacm 3HaueHue
B3KOCMU, 8P00€ 3HAYUEHUE KOMMEPUECKo20 Ouzenbho2o monaueda. CmecumenvHas cucmema 0yoem umems
Pabouyio MOWHOCHIb, IKGUBATIEHIMHYIO MOWHOCTIU OU3ETIbLHO20 08U2AMETISL NPU HASPeSaHUU 00 MEMNEPAMYpbl
40-50 °C.

Kouesvie cnosa: nommocms, 853K0CHb, MOOETUPOBAHUE, CMECh, PANCOBOE MACIO, OU3ETbHbIIL OBUSAMETD.

Puc. 8. /Ium. 6.

SIMULATION OF THE MIXING PROCESS OF DIESEL AND BIOFUELS

The viscosity of a fuel depends on its hydrocarbon composition. Vegetable oil is considered an
alternative to diesel fuel. Its high viscosity makes it difficult to consider as a commercial diesel fuel. Vegetable
oil is lipids, fatty acid esters. They have a high calorific value and contain straight hydrocarbon chains,
resulting in their relatively high cetane number. Viscosity and density determine the evaporation and mixing
process in an engine, as they affect the shape and type of the fuel flame, the size of the droplets formed, and
how they enter the combustion chamber. Low density and viscosity provide better fuel injection; with an
increase in the diameter of the droplet, its complete combustion decreases, therefore, the specific fuel
consumption increases and the smoke of the exhaust gases increases.

The viscosity of the fuel affects the pump flow and fuel leakage through the piston pair clearance. As
the viscosity decreases, the amount of diesel fuel leaks between the plunger and bushing increases, resulting
in a decrease in pump flow. Converting the engine to a fuel with a lower density and viscosity will result in
burnout of the piston head, so the fuel equipment needs to be adjusted. Plunger wear is viscosity dependent. It
fuel is in the range of 1.8-7.0 mm?s, which practically does not affect the durability of modern high-speed
diesel equipment.

Consider using vegetable rapeseed oil as an alternative to diesel fuel. Its viscosity can be reduced by
chemically converting esterification to ethyl esters. When the cheese rapeseed oil is heated to 80 °C, it will
give a viscosity value similar to that of commercial diesel. The mixing system will have an operating power
equivalent to that of a diesel engine when heated to 40-50 °C.

Key words: density, viscosity, modeling, mixture, rapeseed oil, diesel engine.

Fig. 8. Ref. 6
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