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engine. The nine a-formulas by the well-known authors for nominal and partial regimes were analyzed. The simulation based on
the known a-formulas with original coefficients gives the variation of the average heat transfer rate to the walls at the nominal
mode equal to 1.4 to 13%. Thus, the result differs by almost 10 times. Moreover, all values of the average heat transfer are under-
stated. It is shown that any of the considered formulas can be used for the mentioned engine type with minor modifications, i.e.
changing one of the input coefficients. The coefficient can be obtained from the experimental data special treatment. The authors
calculated the appropriate coefficients one for each a-formula assuming 20% heat loss to the cylinder wall. A comparison with
the available experimental data showed that for the considered engine type, it is preferable to use the modified a-formula by
R.Z. Kavtaradze.
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ONPEAEJIEHHUE YIJVIOB OTKPBITUA U 3AKPBITUSA 'A30BbIX KJIAITAHOB I1PHU
OPITAHM3AIIMM BHYTPEHHEI'O CMECEOBPA30BAHMSA B CYJIOBbBIX
MAJIOOBOPOTHBIX I'A3OAU3EJIBHBIX JIBUTI'ATEJIAX

Bospacmanue mpebosanuii k xKon02UYECKUM NOKAZAMENAM NPUBENU K UHMEHCUGUKAYUU UCCAed08aHUll 8 obnacmu
CO30aHUs 2IABHBIX CYOO0BLIX O8U2AMenell CNOCOOHLIX UCNONb308ANb 8 KAYeCmBe OCHOBHO20 2a308ble Monauéd. Buym-
penne cmeceobpazosanue 6 cy008biX MAi0060POMHBIX O8ULAMENAX, PADOMAIOWUX NO 2A300U3ETbHOMY YUK, MO-
arcem OvIMb Peanu308aHO HA PAIUYHBIX YHACTIKAX NPOYECCA CHCAMUSL B030VUIHO20 3apA0a, 8 pe3yIbmame 4e2o cxe-
MBI cucmem nooayu 2a308020 MONIUBA MOSYIM 3HAYUMENbHO Omaudamscs. [IpodonscumensHocms cocamust 2a3o-
6030YWIHOU CMeCU 8 3HAUUMENbHOU CMeneHU 1usem Ha 603HUKHOGEHUE OeMOHAYUOHHBIX NPOYeccos 8 paboyem yu-
JIUHOpe, NOIMOMY 8bI00D ONMUMATLHO20 MOMEHMA NOOAYU 24308020 MONIUEA AGNAEMCA BAHNCHVIM ACHEKMOM Npu
svibope pabouux napamempos cucmemuvl nooadu 2aza. Momenm nauana nocmynienus 2a3a u nPOOOIICUMENbHOCb
€20 nooauu 8 3HAYUMENbHOU CIeneHy onpeodeisiiom 0asieHue neped 2a308blMu KIananami, Komopoe npu 3a0aHHbIX
VC08UAX O0NJICHO 0becneuums nocmynieHue 8 pabouuil YuiuHop 3a0aHHO20 KOAUYECMEa 2a308020 MONIUBA 3a 3d-
OGHHBILL NPOMENCYMOK 8peMeHu. B npusedennom uccredosanuu onpedenen xapakmep usmeHeHus y2iog OmKpblmus u
3aKpbIMUs 24308bIX KIANAHO8 NPU PA3IUYHBIX 0ABNIEHUSAX Neped HUMU C Y4emom Mmoo, Ymo npoyecc ucmeueHus 2a-

306020 Monjiued 6 yCio6UixX MeHAnuecocs npomusodasﬂeuuﬂ Hocum nepeMeHHbzﬁ xapaxkmep.

Beenenne

Hecmotps Ha TO, 4TO, 1OJMSI BEIOPOCOB OT CYHO-
BBIX JHEPreTHUECKHX YCTAaHOBOK B oOmieM OamaHce
©XErOJHbIX BPEAHBIX BEIOPOCOB B aTMOc(hepy OTHOCH-
TEJHHO HE BHICOKA M He mpeBbimaeT 5...7% [ 1], Tpebo-
BaHMS K HKOJIOTMYECKMM IOKAa3aTelIeM CYHOBBIX AH3e-
neil Tog oT rojga yxecrodarTcs. OOBSCHSETCS 3TO
OONBIINMM arperaTHBIMH MOITHOCTSMH, KOTOpPBIE B
HEKOTOPBIX ciiyyasx yxe npesbimator 100 MBr. Ta-
KAM 00pa3oM, B MecTaX MHTEHCHBHOIO CYIOXOJACTBa
3arpsS3HEHHE BO3YIIHOTO OacceHa MOXKET TOCTHUTaTh
KPUTHUYECKUX 3HAYCHMH, OCOOEHHO OKCHIAaMHU a30Ta
(NOy), ynenpHOe BBIACICHHE KOTOPBIX, B CHIIY CIICIIH-
¢ukn opraHm3anuu pabodero mporecca, Haubosee
BEJIMKO Y Majlo00OpOTHBIX CYMOBBIX Au3enei. Kpome
orpannueHuil 1o NOy cTaHzapTaMu MEKIYHapOJHOU
Mopckori opranmzanuu  (IMO) depe3 KOHBEHIUIO
MARPOL [2] pernamMeHTHPOBaHbI BBIOPOCH! TBEPBIX
yactun, coenuHeHni cepbl (SOx), a Takke HMapHUKO-
BBIX ra3oB. OIHOBPEMEHHO MEXKIYHapOIHBIMH HOP-
MaMH, JIeHCTBYIOIIHMX IOBCEMECTHO, MEXIyHapOIHOE
MOpPCKOE 3aKOHOJATEeNbCTBO TAKXKE YCTAHABIUBAET
ocobbie 30Hbl KoHTpossi (ECA — Emission Control
Area). B ostux 30Hax, kyga cerogHs BxoasaT 200-
muibHBIE 30HBI CIITA n Kananpl, akBatopuu CeBepHo-

ro u banruiickoro mopeii, nponus Jla-Maunm, Kapu6-
CKO€ MOpE M ApPYrHe PErroHBl K BHIOpOCaM TpEabsIB-
nstoTest emé Oonee xectkue TpeboBaHUA. C Ka)IbIM
rogom orpanuueHusi MARPOL craHoBATCS jkecTde.
Tax ecin B 2010 roxy conepxaHue cepsl B TOIUIMBE HE
JIOJbKHO ObLTO IpeBbImath 1,0%, a 3oHax ECA u 4,5 %
B JIpyTHX akBaTopusax, To k 2020 romy momycTUMoe
KOJINYECTBO CEPHHUCTHIX COCTUHEHUI OyIeT orpaHuye-
HO 0,1 1 0,5 %, COOTBETCTBEHHO.

Jis  DOCTYOKEHWsI TPHBENCHHBIX BEINIE HOPM,
ocobeHHO mpH TwuiaBanuu B 30HaX ECA, B Hacrosiee
BpeMsI pacCMaTPUBAIOTCS TPU OCHOBHBIX ITOAXO0/1A:

- TIepeXo/ Ha HOBBIH BHI YIBTPAHU3KOCEPHUCTO-
ro ToruinBa (ULSFO);

- BHEApPEHHE TEXHOJOTMH OYHCTKH OTpaboTaB-
[IMX Ta30B HA BBIXOJE U3 JIBHUTATEII,

- HCIIOJIb30BaHNE B Ka4€CTBE MOTOPHOTO TOTLIMBA
HPUPOAHOTO ra3a UM MPONaHoOyTaHOBEIX cMecelt [3].

AHAJIU3 COCTOSIHHSA NMPOGJIeMBbI

IMocnenHee HanpaBieHUE — UCIOJIB30BAaHUE CXKH-
JKEHHOTO TIPUPOJHOTO Ta3a paccMaTpUBaeTcs Kak
HanOoJiee MEepCIeKTUBHOE HAIpaBJeHUE ISl BCEX TH-
IIOB CYJOBBIX JU3€INICi U B MEPBYIO OYEpeab INIaBHBIX
Manoo6opoTHBIX [3, 4].

C y4eToM 0COOEHHOCTEH opraHu3amuu pabodero

© E.B. Benoycos, 1.B. I'punyk, B.C. Bep6osckuii, 2018
ABUIrATEJIN BHYTPEHHEIO COPAHUA 2'2018 21

ISSN 0419-8719



Pabouue npoueccnsl [BC

nporecca B JBYXTAKTHBIX MaloOOOpPOTHBIX JHU3EISX
HCTIONB3YeTCsl TOJNBKO BHYTPEHHEE cMeceoOpa3oBaHNe
¢ monadeit razoBoro TorumBa (I'T) B mporiecce cxaTus
BO3AYIIHOro 3apsaa. Ha ceromgHs peann3oBaHHBIMU
SIBIISIIOTCS IBa BapuMaHTa cMeceoOpa3oBaHMS B Hadaie
cxarus ¢ momadeit ['T B paboumii TUIHHAP TON HU3-
KuM paBieHueM (pupma Wirtsild) u B KOoHIE cxaTus
1oJ1 BBICOKUM AaBienueM (pupmbl MAN u Mitsubishi)
C TOCTICTYIONNM 3alalilbHBIM BOCIDIAMEHEHHEM Ta30-
BO3JIYLLIHOM CMeCH.

B pab6ote [5] aBTOpamu OBIIO 1MOKa3aHO, YTO IO-
MHMO CYIIECTBYIOIINX CIIOCOOOB OpTaHM3aIlMH BHYT-
peHHEro cmeceoOpa3oBaHMs BIIOJNHE PAIlHOHAIBEHBIM
MoOXeT ObITh peanusanus noxaun I'T B paGoumii 1m-
JUHAP TOJI CPEJHHUM JIaBJICHHEM, KOTOpas MO3BOJISET
codeTath B cebe mpenmymiecTBa OOOWX BapHaHTOB
MOJIaYM Ta3a 10/l BBICOKUM U HU3KUM JIaBJICHUEM.

Meroauka ucciae10BaHus

Jis aHanm3a pa3nMYHBIX BapHAHTOB cMeceoOpa-
30BaHMA B XOJI€ MPOILIECca CKATHS BO3AYIITHOTO 3apsiia
aBTOpamu ObLTa pa3paboTaHa pacdyeTHas MOJEIb I103-
BOJIIIOIIAST TONYYNTh 3HAYEHHWE MAacCCOBBIX PAcXOOB
I'T gepe3 ra3oBbIif KJIanaH 3aJaHHOTO CEYCHUS B yCIIO-
BHSX MEHSIOIIEroCs B IpOIecce CXKATUsl MPOTHBOMAB-
JeHus. B kadyecTBe MCXOMHBIX Ui MOJENN OBUIH HC-
MTOJIb30BAHBI KIIACCHYECKUE YPaBHEHUS T'a30HMHAMHUKHI
U TEOpUHU JBUTaTeNell BHyTpeHHero cropanus [5]. C
MIOMOIIBIO JTaHHOH MOJENH ObUT MPOBEICH pAJ UHC-
JICHHBIX JKCIEPUMEHTOB, U1 KOTOPBIX B KadecTBE
HCXOIHBIX JTAHHBIX OBLIM WCIOJB30BaHBI ITapaMeTphl
neurarenis RT-flexSODF B koTOpoM peann30BaHO
BHYTPCHHEE CMeceoOpa30BaHUe IMOJT HU3KUM JIaBIICHU-
eMm (1,6 MIlIa). Tako# momxoJa TO3BOJWI HE TOJBKO
MOJIYYHUTh PsiA TOKa3aTenell cmeceoOpa3oBaHUS HO U
MIPOBEPUTh MOJENb IyTEM CPaBHEHUS pE3yIbTaTOB
pacueTa ¢ SKCICpUMECHTANEHBIMA JaHHBIMU. B Tabmm-
me | mpuBeNeHH OCHOBHBIC MMapaMETpPhl IBUTATEIS
WCIIOJIb30BAaHHBIE TPH MOJAEIMPOBAHUH, a B Tabiuie 2
MpUBEICHEI XapakTepucTuku [T, B kKauecTBe KOTOPOTO
HCTIONB3YeTCsI TPUPOIHEIH ras3.

Tabnuma 1. OCHOBHBIE TapaMeTpPhl JBUTATEIS

Tabmuna 2. OcHoBHBIE Xapakrepuctuku ['T

3na-
IMapametp wenme En. uzm.

[110THOCTB MIPU HAYAILHOM JAaBICHUH 0,656 Kr/m®
T"a3oBas nocrosHHas 783 | xkIx/(xr K)
VY aenbHbIi 00beM 0,0544 M3/KT

VY nenpHast 1300apHast TEIIOEMKOCTD 2483 | xIx/(xr K)
VY nenbHast ©30XOpHAasl TEINIOEMKOCTh 1700 | xdx/(xr K)
HauanpHblii 00beM TIpH aTM. JIaBICHHU 391,26 M
L{uksoBas mopius, MaccoBas 0,0345 KT

BaxxHbIM BOIIPOCOM Il MIPAKTUYECKON peanusa-
UMM BHYTPULMIMHAPOBOTO CMeceoOpa3oBaHMs SIBIIS-
ercs 103upoBaHue LMKIOBOM nonauu I'T B ycnoBusax
MEHSIOILErocsl MPOTHBOAABICHUS B pabodeM LMIMH-
ape. Kax noxasanu pe3ynbTaTsl UCCIIEIOBaHUS MIPUBE-
neHHele B pabote [5], ucreuenue I'T depes ceuenue
ra30BbIX KJIallaHOB MOXET HOCUTH KaK 3aKPUTUYECKUI
TaKk M JOKPUTHYECKHH xapakTep. Hambonee mpocTeim
METOJOM JO3MPOBaHMsA LUKIOBOH MOPLUUH TOILUINBA
SIBIIIETCA  PETYIUPOBAHUE TMPOJOIDKUTENIBHOCTH OT-
KPBITUS TAa30BOTO KJalaHa, OCOOCHHO €CJIU CKOPOCTh
HCTEUCHMS SIBJIAETCS 3aKPUTHYECKOH, B pe3yabTare
Yero MacCOBBIM pacxojl ra3a uepe3 KJamaH OCTaeTCs
BEJIMYMHOM MTOCTOSHHOM HA MPOTSHKEHUU BCETO IEPUO-
na nomauu. Kak mokasaiau pacdersl Al pacCMOTPEH-
HOTO B Ka4eCTBE MPOTOTHIIA JBUTATENS, B HEM PeaH-
30BaH MIMEHHO TaKOH CIIOCO0 PETyInpOBaHUs.

BaxkHbIM acmeKToM NpH MPOEKTUPOBAHHUU Ta30-
JU3ENIbHBIX JBUTATENEH C BHYTPULMIMHIPOBBIM CMe-
ceoOpa3oBaHMEM SIBIACTCS OINpEICICHHE MOMEHTOB
OTKPBITHSL U 3aKPHITHA Ta30BBIX KIAIMAHOB, IS obec-
HeYeHHsI oJaud He0OX0AUMOTI0 KOJIMYECTBA TOILUIMBA.
I'naBHBIM (DaKTOPOM, BJIMSIOIIMM Ha IPOIOJDKUTENb-
HOCTh OTKPBITHS Ta30BOr0 KJalaHa Ha BBIOpAaHHOM
ydacTKe Ipoliecca CXKaTHs, SABJISIETCS JaBJICHHE rasa
nepes KIanaHoM. B yclnoBUSAX H3MEHSIOIIErocs Mpo-
TUBOJABJICHUS XapaKTep UCTEUEHHSI MOKET HOCUTh KaK
3aKpUTUYECKUH TaK U JOKPUTHUECKHH Xapaktep. B
IepBOM cirydae maccoBblil pacxon ['T Oymer mocrosH-
HBIM T10 BPEMEHH, M He OyJeT 3aBHCETh OT BEJINYMHBI
NPOTUBOMABICHUA. Takoil cmoco0  J03MpOBaHUS
HamboJee MPOCT B peanu3aliuy, oJHaKo TpedyeT Ooee
BBICOKOTO JaBJICHHS Mepes KIalaHoM, Ha MOJepka-
HHE KOTOPOro TpeOYyIOTCS 3HAYMTENbHBIE dHEpreTude-
CKHe 3aTpaThl. B ciyyae MOKpHUTHYECKOTO XapakTepa
WCTEYEHHs, MacCOBBIA pacxoJl OylneT BEIWYMHON Ie-
PEMEHHOW, B pe3ynbTaTe 4ero 3ajadya ONpeieleHUs
HEOOXOAMMOT0 NEPHOAA OTKPHITHS KiallaHa YCIIOMKHS-
erca. OnHAKO NpU 3TOM JaBIE€HHE MEpe]] Ta30BbIM
KJIallaHOM MOJKET OBITh 3HAYMTENILHO CHMXEHO. Tak,
pu ycnoBuu obecriedenus 20% 3amaca 1o JTaBICHUIO
mepe]] Ta30BBIM KJIAITaHOM I10 OTHOIIEHWIO K MaKCH-

3Ha-
TTapamerp wenme En. uzm.

Jluamerp uInHIpa 500 MM
Xoz nopurHs 2050 MM
Cpennee 3 dheKTHBHOE TaBICHHE 1,73 MIla
L{unHIpOBast MOIIIHOCTD JABUTATEIIS 1620 kBT
YacToTa BpaleHus ABUTraTeNs 124 muH!
YacoBoii pacxo ra30Boro TorMBa 256,67 KI/9
Kort. ra30BbIX KJIalaHOB Ha LATHHAD 2 IIT.
TpoxoqHOE CeueHne Ta30BbIX KIANAHOB 0,0004 M?
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MaJbHOMY JIaBJICHUIO B pabodeM IHIMH/PE Ha yIacTKe
TOIUIMBOIIOJIAaYM, JaBJicHHEe ra3a B asurareiic RT-
flexSODF mosxet ObITh cHIKEHO ¢ 1,6 10 1,1 MIla, To
€CTPh MTOYTH B TIOITOPA Pa3a.

Pe3yabTaThl NPOBEIEHHOT0 HCCIEI0BAHUS

Jng uccnenoBaHus MPOLIECCOB HATIOJHEHUS -
JUHApA, IPU YCIOBUM HAWYMS TIepe]] KilamaHoM 3ama-
ca mo JaBieHHIO Ha ypoBHe 20%, ObLIa mpoBeIcHA
cepusi pacueTHBIX HKCIEPUMEHTOB, B KaXJI0M U3 KOTO-
PBIX JaBlICHWE Teped Ta30BbIM KIAlaHOM IPUHUMA-
Joch yBenuueHHbIM Ha 1,0 MI]a.

[lepBoHaganpHO, B X0J€ KaXKJOTO HSKCIEPUMEHTA
OTIPEeNeISIICS YTOJI 3aKPBITH Ta30BOTO KJIaraHa ¢ Iia-
rom 0,5°, Ipu KOTOPOM MaKCHMAaJIBHO COOIIOAATIOCH
ycloBre OOCCICUCHHs 3aJJaHHOTO 3amaca Io JaBie-
Huto. Jlanee ompenensics Yroid OTKpPBITHS Ta30BOTO
KJlanaHa, Mpu KOTOPOM OOECTeunBaETCsl MOCTYIUICHHE
HeoOxomumoro konudectBa I'T B pabounii nuiauHIp
Y4E€TOM MEPEMEHHOT0 XapaKTepa ero UCTEeYeHus. Y Yu-
THIBas TUCKPETHOCTH YTIOBBIX MPOMEXKYTKOB, BHIOOD
VTJIOB 3aKpPBHITHS W OTKPBITHS T'a30BBIX KJIAIMAHOB OCY-
MIECTBIIICS U3 KPUTEPUS MaKCHMAIILHOTO MPUOIIKe-

HUSI K 331aHHOMY 3HA4EHHIO.

Pesynbrarel pacdeToB mpeacTaBiieHbl Ha puc. 1.
13 KOTOPBIX BUAHO, 4TO npu AaBieHuAxX ['T npubnmsu-
TeapHO 10 8 MIla, ero ucreueHne HOCUT CMEIIaHHBIN
XapakTep, a Ipu 0OoJjiee BBHICOKMX JAaBJICHUSIX TOJBKO
Jokputudeckuid. OueBUAHO, YTO MOMBITKA MEPEBECTU
XapaKkTep HCTEYEeHUs M3 JOKPUTHYECKOH 00JacTH B
3aKpuTHUecKyto npu noxaue I'T Ommke K KOHIY cxka-
THS, TOTPEeOyeT 3HAYMTENHHOTO YBEIMYEHUs JaaBie-
HUSI, OJHAKO YMCICHHAsl OICHKA JAHHOTO IPEIIO0JIO-
KEHUsI TpeOyeT NOMOIHUTEIBHOTO UCCIECJOBAHMS.

Ha puc. 2 npencraBneHo XapakTep H3MEHEHHS
YTJIOB OTKPBITHA M 3aKPBITHS Ta30BBIX KJIAIIAHOB Kak
¢yakums nasrenus ['T mepen HUMH U yTIIOBOTO TIPO-
MEXYTKa UX OTKPBITHs. U3 mpencTaBleHHBIX pe3ylib-
TaTOB BUJHO — Mpu Hu3kux gasiaeHuax I'T (1,0 MIla),
OTKPBITUC TAa30BOr0 KjanaHa MJOJDKHO ITPOUCXOOUTH
IIpU MOBOPOTE KOJIEHYATOro Baja Ha yron 33°, a 3a-
KpbITHE 87°. B OTKPBITOM COCTOSIHUM I'a30BBIN KiIamaH
HaXOJWTCSl HA NPOTSDKCHUH YITIOBOTO IPOMEXKYTKa B
54° n.k.B., 4To no BpemeHnu cocrapiuset 0,072 c.

™
820 ——o,oo35§
2\ 787 oy .
g 10,003 3 3
§76— S 3
S 14 1000253 9
S E <
121 0,002 .§§
101 S <
g 0,0015 &
(]
=
6 0,001
4
40,0005
2,
0 TT1T TT T T T T T T T T T T T T T TTT TTT1 TT 171 TTT T T T T TTTTTT TT 71 TT7 TT T T T T T T T T T TTT 0
DA 0 O © T DO VD O T/ O DT S o s oo ©o ©
T VL D ITHISS S S R N A R

Yeon nobopoma, epad.

Puc. 1. Usmenenue maccogozo pacxooa I'T npu pasrnom dasnenuu neped 2a308biM KIANAHOM:

——— — IUHUA CoHCAMUSL 8 KOOPOUHAMAX PP,

— JIUHUA MACCOB020 pacxoba IT yepes conioeoe omeepcmue ca-

306020 KiandHa, - - - - — oaejenue 2asa neped KnanaHom

C yBenmuueHHEM JaBIICHHS ra3a, yrou mnpeObiBa-
HUS KJanaHa B OTKPBITOM COCTOSTHUM 3HAYUTEIBHO
COKpamaeTcs, BIUIOTh A0 naBieHus 4..5 MIla. [anee
YBEJIMUYEHUE JaBJICHUS NPUBOAUT K HE3HAYUTEIHHOMY
COKpAILEHUIO TepHoAa OTKPBITUS KiamaHa. Tak mpu
nasiennn 5,0 MIla, yron OTKpBITHS KilallaHa COCTaB-

nset 15°, a Bpems 0,019 ¢, a npu 17 MIla yroa oTkpsl-
THS KJIamaHa coctasiset 6,5°, a Bpemst 0,008 c.
COOTBETCTBEHHO, C YBEIHYEHHEM JaBJICHHUS Y)KECTO-
YaroTcst TpeOOBAHMS K OBICTPO/ICHCTBHIO ra30BhIX Kia-
MIAHOB U MX ITPUBO/IOB.
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Puc. 2. Hszmenenue yenos omxpoimus u 3aKpulmusi 24306bIX KIANAHOS U NPOOOIICUMENTbHOCHb NPOYeccd
nooauu I'T kax ¢ynxyus dasnenus neped HUMU

BoiBoabI

B pesynbrare
YCTaHOBJIEHO:

- ucreyeHus I'T U3 comioBoro oTBEpPCTUs ra30BO-

BBIIIOJTHCHHOI'O  MCCJICAOBAHHA

ro KJlamaHa B YCJIOBHSAX M3MEHSIOMIETOCs] MPOTHUBOIAB-
JeHns B paboueM IMIMHIPE HOCHUTH IEPEeMEHHBIA Xa-
pakTep, KOTOPBIH B CBOIO OU€pelb 3aBUCUT OT BEIUYU-
HBI JIABJICHUS TIEPE/I Ta30BBIM KIIAaIIaHOM;

- IIpY 3a/laHHOM 3a1ace AaBJICHUS MEpe]l ra30BbIM
KJIallaHOM, C yBenuueHueM pnasneHus I'T, xapakrep
WCTEYCHHUsI CMEIIAETCSl B CTOPOHY JOKPUTUYECKOTO, TO
€CTb C MEPEMEHHBIM PaCXOJOM, UYTO YCIOXKHSET Mpo-
Heaypy OmpeAeieHUus HEOOXOTUMOTO YTIOBOTO IIPO-
MEXKYTKa JIJIs I0/1a4y 3alaHHOW LIUKJIOBOM MOPIUY;

- C yBEJIMYCHHEM JIaBJICHMsI TIepe]] Ta30BbIM Kila-
[IaHOM, IEPUOJ €r0 OTKPBITUSl COKpallaercs, cHavala
3HauuTeNbHO (B nuamazoHe 1...5 MIla B 3,7 paza), a
IIpY yBEJIMYEHUU AaBieHus cBbie 5 MlIla yron nona-
YM ra3a COKpamlaeTcs HEe3HAUYWUTEeNbHO (B JMama3oHe
5..17 MIla B 2,4 pa3a). [laHas 0COOCHHOCTBH JOJDKHA
OBITh YUYTEHA MPHU NMPOEKTUPOBAHMH, KaK CaAMHX Ta30-
BBIX KJIAMIAHOB, TaK U UX MPHUBOJIOB.
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DETERMINATION OF THE ANGLES OF OPENING AND CLOSING GAS VALVES WHEN ORGANIZING
INTERNAL MIXTURE FORMATION IN SHIP LOW-SPEED GAS-DIESEL ENGINES

E.V. Belousov, 1.V. Gritsuk, V.S. Verbovsky

Increasing requirements for environmental indicators led to an intensification of research in the field of creating major ma-
rine engines capable of using as main gas fuel. Internal mixture formation in ship low-speed engines operating on the gas-diesel
cycle can be realized at various parts of the process of air-charge compression, as a result of which the schemes of the gas-fuel
supply systems can differ significantly. The duration of the compression of the gas-air mixture greatly influences the occurrence
of detonation processes in the cylinder; therefore, the choice of the optimum moment for the supply of gas fuel is an important
aspect when choosing the operating parameters of the gas supply system. The time at which the gas enters and the duration of its
supply determine to a large extent the pressure in front of the gas valves, which, under given conditions, must ensure that a prede-
termined amount of gas fuel enters the working cylinder within a given time interval. The above study is devoted to determining
the nature of the change in the angles of opening and closing gas valves at various pressures in front of them, taking into account
the fact that the process of gas-fuel outflow under conditions of varying counterpressure is of a variable nature.

BU3HAYEHHS KYTIB BIAKPUTTSA I 3SAKPUTTS T'A30BUAX KJIAMIAHIB ITPA OPTAHI3ALILT
BHYTPIINIHBOI'O CYMIIIOYTBOPEHHS Y CYJHOBUX MAJTIOOBOPOTHUX I'A3O0IU3EJIbHUX
JABUI'YHAX

€.B. binoycos, 1.B. I'puuyyk, B.C. Bepooscovkuii

3pOCTaHHsI BUMOT JI0 €KOJIOTIYHUX ITOKA3HHKIB MPHU3BEIH 10 iHTeHCU}IKAIil JOCI/KEHb B 00JacTi CTBOPEHHS TOJOBHUX
CYZHOBUX JBHUTYHIB 3JaTHHX BHKOPHCTOBYBATH B SIKOCTI OCHOBHOTI'O Ta30Bi IajnBa. BHyTpIlIHE CyMilIOyTBOPEHHS B CYyTHOBHX
MaJ000OpOTHHX ABUTYHAX, IIO MPAIOIOTh MO Ia30M3eIbHOMY UKy, MOKe OyTH peali3oBaHO Ha Pi3HHX AUISHKAX MPOLECY
CTHUCHEHHS HOBITPSIHOTO 3apsily, B Pe3yJIbTaTi 4Or0 CXeMH CHCTEM IT0Jadi ra30BOT0 IalnuBa MOXYTh 3HAUHO BixpizHATHCS. TpH-
BaJIICTh CTUCHEHHS Ta30-MOBITPSHOI CyMiIlli B 3Ha4HIl Mipi BIUIMBa€ HA BUHUKHEHHS JICTOHAIIIMHUX MIPOIIECiB B POOOUOMY LIHITi-
HZpi, TOMy BHOIp ONTUMaIbHOTO MOMEHTY HOZadi Ta30BOTO MAJHBA € BAXIMBUM ACHEKTOM NPH BHOOPI poOOYHMX mapaMeTpiB
CHCTEMH To/avi ray. MOMEHT MMOoYaTKy HaJXOKEHHS ra3y i TPHBANICTh HOTO IMOjAavi B 3HAYHIA Mipi BU3HAYAIOTh THCK HEpen
ra30BHMH KJIAITAHAMH, SIKE MIPU 33JaHUX YMOBAX Ma€ 3a0e3MeUnTH HAIXODKEHHS B pOOOYHI MIIIHIAD 3aaH0] KiMBKOCTI ra30B0-
TO TanuBa 3a 3aJaHuil MPOMDKOK yacy. HaBeneHe nocimimpkeHHs HPHCBSYCHE BU3HAYCHHIO XapaKTepy 3MiHM KYTiB BiIIKPUTTS i
3aKPUTTS T'a30BHUX KJIANaHIB NPH Pi3HUX THUCKAX Iepe] HUMH 3 ypaxyBaHHSIM TOTO, IO IPOLEC BUTIKAHHS Ia30BOTrO ITalUBa B
YMOBaX MiHJIMBOTO POTHTUCKY HOCHTH 3MIHHHH Xapakrep.
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EVAPORATION OF BINARY ETHANOL-BUTANOL MIXTURE DROPLETS

This paper presents the results of theoretical and experimental studies of individual droplets evaporation of etha-
nol(E), butanol(B) and their mixture at 60% ethanol on mass (60%E+40%B) in the heated air environment in the
temperature range of 350+700K and atmospheric pressure. The appearance of effective technologies for the synthesis
of renewable fuels from biomass opens the new possibilities for the use of these alcohols as alternative fuels. In prac-
tice, alternative fuels are used as components for mixture with fossil fuels. One of the main problems of attempting to
increase part of biofuel additions into mixture with transport fuels lies in difference of biofuels thermophysical prop-
erties and ones for fossil fuels. These features substantially influence on processes of drop formation and evapora-
tion, ignition and combustion of the modified air — fuel mixture in a combustion chamber. The fuel drops evaporation
as the initial stage of combustion in the engine chamber determines efficiency of all other processes. Therefore, the
studies of biofuel drop evaporation and ones for their mixtures are relevant.

Theoretical modelling of drops vaporization process of these liquid biofuels mixture has been conducted by the using
discreet-component approach with the system of thermo- and masstransfer equations for each component of the mix-
ture. So, this system is including (i+1) equations. For evaporation kinetics experimental study the suspended drop’s
method was used. There are the received dependences of the droplet current diameter and temperature on time which
demonstrate the availability of the staging of the mixture evaporation. On the first stage ethanol as the liquid with
lower boiling temperature evaporates more intensively. After that there is only butanol at the droplet as the liquid
with higher boiling temperature. The second stage is the stationary vaporization of the leftover component of the mix-
ture. The analysis of dependence dz(t) allowed to estimate duration of droplets evaporation both for single-

component biofuels and for their mixture. The experimental values of evaporation duration correlates with calcula-

tions data.

As is known, one of the generally accepted ways to the segment of motor fuels, (E) - ethanol (CoHsOH) is
reduce the negative impact of anthropogenic factor on traditionally used [2]. At the same time, with the advent
the environment is the gradual replacement of fossil and improvement of new effective technologies for the
fuels with their renewable analogues [1]. As the last, in synthesis of renewable fuels on the basis of biocom-
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