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AHHOTAUMA

ObocHosaHue. 3arpAsHeHWE OKpYHaloLiel cpefbl Bbi3bIBAeT LieNbIA PAL HE0OpaTUMbIX NOCNEACTBUA, B TOM YMCe
CBA3aHHbLIX C NOTEMIEHWEM KNMMATa, BbINafeHUEM KUCMOTHBIX 0CAAKOB, YXYALWEHUEM KNMMAaTUYECKUX YCNOBUW U T.4.
Mpobnema cHUXeHWA BpeHbIX BbIOPOCOB AM3enen ¢ 0TpaboTaBLUMMM ra3aMm ABMAETCA aKTyaNbHOW B HACTOALLEE BPEMS,
TaK KaK BbinonHeHue cTaHaapToB EBPO 4/5/6 cTaHoBMTCA BCe bonee CNOMKHO KaK A HOBOW aBTOTPAKTOPHOM TEXHUKM, TaK
W ONA yXKe HaXO[ALLENCA B IKCMTyaTaLmm.

Llens uccnedosanus. CoxpalleHne BpedHbIX BbIOPOCOB B aTMOC(EpY M CHUMKEHUE TEXHOTEHHOM Harpy3KM Ha OKpYHKalo-
LUyl cpegly NyTeM YBENWYEHWUS JaBNIEHMA BRpbICKa TOMAMBA B LMAMHAPE OM3ENA.

Mamepuanel u Memodbl. bbinn ucnbiTaHbl ausenu 6415/18 (7[06-150) ¢ HoMMHanbHOM MoliHocTbio 110 KBT
npu 1500 MUK, yaenbHbIM 3¢deKTMBHLIM pacxonoM Tonamea 224 r/(kBreu) n yrapom Macna 0,32% ot pacxoga Tonnvea,
npeAHa3Ha4YeHHOro ANA AU3eb-reHepaTopHbIX YCTaHOBOK. [1py UCMbITAaHWAX Ha YCTAHOBUBLUMXCA pexuMax bbin npoBefeH
oTbop 0TpaboTaBLIMX ra30B AMU3ENIA HA aHANMU3 MX COCTaBa M ONpefieNeHVe AUCNepcHOCTU TBepablx Yactuy (TH) npu yse-
JIMYEHWUW [aBNEHWUA BMPbICKA TOMIMBA 3aTAMKOW NPYHUH (OPCYHOK.

Pe3ynemamel. BbifiBneHo, YTO € yBEAMYEHMEM 3aTAMKM NPYHUH GOPCYHOK M yBENMYEHMEM [iaBieHUA Bnpbicka (Pg)
CHUMKaIOTCA BblbpOChl TBEPAbIX YacTUL, C 0TPaboTaBWMMM ra3amu, WM MOBLILLAETCA TOM/MBHAA 3KOHOMMYHOCTb OM3e-
nA. B pesynbrate npoBeAeHHbIX MUCMbITaHWUI 06HApYHEHO, YTO MPY YBESIMYEHUM 3aTAMKM NpYHUH popcyHoK PB co 160
po 185 klla Bbibpockl okenpos asota (NO,) cHukalotea Ha 15%, okempa yrnepoga (CO) Ha 15%, yrnesofoponos (CXHY)
Ha 54%, TBepabix vacTuy, (TH) Ha 33%. MameHeHwe BoibpocoB CO npu yBenuueHun PB obbACHAETCA ynyylleHUeM cMece-
06pa3oBanmA 1 JyuLIen NOATOTOBKOM TOMNMBA K cropaHuio. Beibpockl C,H, CBUAETENCTBYIOT O 3HAYMTENBHOM YiyyLLEHUN
MOJHOTBI CropaHMA TOMNMBA B LMKNE. Bbibpockl TBEpAbIX YacTUL, C 0TPaboTaBLUMMM Fa3aMu CHUMKAIOTCA U3-33 MHTEHCU-
pUKaLMM cMelLeHWUs BO3ayxa M NapoB TOMMBA, CNocobeTByloLero 6osiee NOHOMY BbIFOpaHMIO CaKM B LUunMHApe. Bol-
6pockl CH, cHukalotea v yporietBopaitoT HopMam EBPO-3 u EBPO-4. TexHoreHHan Harpyska cocTasuna Hy,=51,34 y1/r
npu Pg=160 KMa n Hy,=43,66 y1/r npu Py=185 Klla, 4t0 CBUAETENLCTBYET O CHUMEHUM TEXHOreHHOM Harpysku B 1,17 pasa
umv Ha 15%.

3aknoyeHue. TpakTUYecKan LIEHHOCTb UCCNEN0BaHNUA 3aKMIoYaeTcA B BO3MOMHOCTM MUCMOMb30BaHWUA TONIMBONOal0-
LLeN annapaTypbl C YBENIMYEHHBIM [aBNEHWEM BNpbICKA TOMNMBA B LIMAMHAP ANA CHUKEHWA BPeOHbIX BbIOPOCOB € 0Tpabo-
TaBLUMMW rasaMu gusenen Jo TpebyeMbiX HOpM.

Knoyessie cnosa: dasneHue; BNPBLICK; Mon/iueo; ompanmaewue 2a3bl; du3eb; BpeaHble BbI6pOCbI.
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Use of fuel injection equipment with increased
injection pressure for reducing environmental
footprint

Alla A. Melbert, Tran Hung Nguyen, Alexander V. Mashensky

Polzunov Altay State Technical University, Barnaul, Russia

ABSTRACT

BACKGROUND: Environmental pollution causes a number of irreversible consequences, including those associated
with climate warming, acid precipitation, deterioration of climatic conditions and others. The problem of reducing harmful
emissions of diesel engines containing in exhaust gases is currently relevant, as the implementation of the EURO 4/5/6
standards is becoming increasingly difficult for both new automotive equipment and those already in operation.

AIMS: Reduction of harmful emissions into the atmosphere and reduction of environmental footprint by increasing the fuel
injection pressure in a diesel cylinder.

MATERIALS AND METHODS: The 6Ch15/18 (7D6-150) diesel engines, having nominal power of 110 kW at 1500 min!,
specific effective fuel consumption of 224 g/(kWh) and oil burn of 0.32% of the fuel consumption intended for diesel generator
units, were tested. During steady-state tests, diesel exhaust gases were collected to analyze their composition and determine
the dispersion of solid particles (SP) with an increase in fuel injection pressure by tightening the nozzle springs.

RESULTS: It was revealed that with an increase in the tightening of the nozzle springs and an increase in the injection
pressure (P), emissions of solid particles with exhaust gases decrease, and the fuel efficiency of diesel increases. As a result
of the tests carried out, it was found that with an increase in the springs tightening of the injectors from (P, increased from
160 to 185 kPa), emissions of nitrogen oxides (NO,) decreased by 15%, emissions of carbon monoxide (CO) decreased by 15%,
emissions of hydrocarbons (C,H,) decreased by 54% and emissions of solid particles (SP) decreased by 33%. Improved mixing
and better preparation of fuel for combustion explain the change in CO emissions with the P, increase. The emissions of C,H,
indicate a significant improvement in the completeness of fuel combustion in the cycle. Emissions of solid particles containing
in exhaust gases are reduced due to the intensification of mixing of air and fuel vapor, contributing to a more complete burn-
off of soot in a cylinder. The C,H, emissions are reduced and meet the EURO-3 and EURO-4 standards. The environmental
footprint was as follows: N =51.34 Ct/year at P, = 160 kPa and Ng = 43.66 Ct/year at P, = 185 kPa, which indicates a decrease
in the environmental footprint by 1.17 times or by 15%.

CONCLUSIONS: The practical value of the study lies in the possibility of using fuel injection equipment with increased fuel
injection pressure into a cylinder to reduce harmful emissions from diesel exhaust gases down to the required standards.
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3KOMOMMHECKM HYACTHIE TEXHONOT 1K
N OBOPYLIOBAHVE

BBEOEHWUE

ObecneyeHune 3KoONOrMYyecKon 6Ge3omacHOCTM aBTo-
TPaKTOPHOW TEXHUKU U CHUMEHWE TEXHOTeHHOM Harpysku
Ha OKpY:KaloLLylo cpedy ABNAETCA OQHOM M3 OCHOBHbIX NpO-
6neM, pellaeMblX B HACTOSLLEE BpeMA MMPOBLIM coobLLe-
CTBOM. 3T0 00BACHAETCA KOMOCCANbHBIM POCTOM KONMYECTBa
MOOMNBHOM TEXHUKM, UCMOMb3YIOLLEN B KayecTe TOMMMB-
HOM0 OKUCAUTENA KUCNOPOL BO3AyXa U 3arpA3HAIOLLEN OT-
paboTaBLIMMM Fa3amMmn OKpyMalowwylo cpefy. B cBowo oue-
pefb, 3arpA3HEHME OKPYHaIoLLEn Cpefbl BbI3bIBaET Lienbii
pAQ HeobpaTUMbIX MOCNEACTBUIA, B TOM YMCIIE, CBA3AHHbIX
C noTenyneHneM KmmMara, BbinafeHUeM KUCIOTHbIX 0CAMIKOB,
YXYALWEHUEM KNMMaTUUECKUX YCIOBUIA U T.4.

K HacTosilleMy BpeMeHM MHOrMe aBTOMOOWUNbHbIE
W TPaHCMOPTHbIE [M3e/bHble ABUraTesM 0CHALLAloTCA TO-
MAVBHBIMWA CUCTEMAMU C 3/IEKTPOHHBLIM ynpaBieHneM. 310
no3BosiAeT bonee TOYHO ONTUMM3MPOBATL paboumii Npouecc
Ha BCeX XapaKTepHbIX PErMMax 3KcnayaTtaumuu u gobuTb-
CA YMEHbLUEHWS BpefHbIX BbIOPOCOB. [0 MHEHWUIO MHOTUX
uccnefoBaTesiei, 3NEKTPOHHOE YNpaBfieHWe B COMETaHUK
C BbICOKMM [aBNeHNeM Bripbicka B npegenax 135200 MTla,
MO3BONAET paspeLLnTb NPOTMBOPEUME B JOCTUMKEHUN HaU-
bonee BbICOKOW 3KOHOMWUYHOCTU U HaMbonee HU3KOMN TOK-
cuyHoctv ausenen [1, 2].

lpuMeHeHVe aKKyMynATopHbIX cucteM «Common-
Rail (CR)» yBenmumBaeT nepcneKkTMBbI yripaBneHus paboun-
MU npoLeccamu au3eneid, HanpuMep, 3a CYET ynpaBieHua
[ABMEHNEM W XapaKTepUCTUKOM BnpbicKa [3, 4].

Hapagy c paclumpeHneM BO3MOXKHOCTEN 3NEKTPOHHOMO
YNpaBfieHWA CTAaBMTCA BOMPOC M O LienecoobpasHOCTyH yBe-
NnyeHns aasneHna Brpbicka Brnotb go 1800 MIla. Bmecte
C TEM B 3KCNIyaTaLMm 0CTAIOTCA MUIIMOHBI An3eNei € Tpa-
AVLMOHHON TonnmBonofaiowen annapatypoi (TMA).

MpobneMaM MOBLILLEHMA 3KONOMMYECKOr0 KayecTsa
MOPLUHEBbLIX [BWraTeNier NocBALLeHbI paboTbl BapluaBcKo-
ro W.J1., Manoro P.B., BouHoBa A.H., JlykahunHa B.H., Kyte-
HeBa B.0., Kucynenko b.I'., 3soHoBa B.A., MBaweHko H.A.,
Cmarnuca B.W., TopbyHosa B.B., Matpaxanbuesa H.H., [e-
moukm 0.W., Kynbumukoro A.P., ®omuHa B.0., KysHeuo-
Ba W.B., Hosocenosa A.Jl., Kopuunosa I'.C., MNaHumwHoro
B.W, KameHesa B.®., Cbipbaesa B.W., Kitamir T., Taylor K.C.,
Heywood J.B., Dumesic J.A., Lee T., Topsoe N.Y., Koltakis G.C.,
Chanders K., Pontikakis G.N., Chatterjee D.L. u gpyrux poc-
CUVCKMX U 3apyberkHbIX MHHKeHepoB uccnegoatenen [1-8].

BO3MOXHOCTU CHUMEHMA TOKCUYHOCTM OTPaboTaBLUMX
rasoB [u3ensa NyTeM yBeNWYeHWA JaBNeHWUA BRpbiCKa TO-
NINBa B LW/IMHAPE TaKHe 0TMEYalTCA pAaoM UccneaoBa-
Tenen [1-4, 7).

MpobneMa CHUMKeHUA BpeaHbIX BbIGPOCOB MOPLUHEBbIX
[BWraTefiell BHYTPEHHero cropaHua c oTpaboTaBLMMK
rasamu ABNAETCA aKTyaNbHOM B HacToAllee BpeMA, Tak
KaK BbinoniHeHue ctaHaaptoB EBPO 4/5/6 ctaHoButcA Bce
bonee CNOMKHO KaK [/1A HOBOW aBTOTPAKTOPHOM TEXHUKM, TaK
W ONA yKe HaxoZALlenca B sKcnayaTaumu.
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LIESTb UCCNEOBAHUA

HacTosiiee vccnefoBaHvWe HampaBneHO Ha pelueHuu
BaXKHOM NPWKNaHOM 3aflauy — COKpaLLEeHUe BPefHbIX Bbl-
6pocoB B aTMOC(epy M CHUMKEHWe TEeXHOTeHHOW Harpys-
KM Ha OKPYKaloLLlylo cpefly NyTeM YBENUYeHWA AaBeHUs
BMPbICKA TOM/MBA B UMNMHAPE.

MATEPUAJIbI U METOIbI

ABTopamm HacTosLLel paboTbl M3y4eHbl BONPOCHI 0 BO3-
MOMKHOCTU CHUMKEHWA TOKCMUYHOCTU O0TpaboTaBLIMX ra3oB
OV3eNA NyTeM YBENMYEHWA OaBNEHUA BrpbiCKa TOM/IMBA
B LMNMHAOPE ON1A pasfnyHbIX MoaMUKaLmUin ausenen pas-
MepHocTn 15/18 no pe3ynbTataM CTEHAO0BbLIX UCMLITAHUNA.

OnA nonyyeHWs cpaBHUTENbHBIX AaHHbIX ObIIM 0TO-
bpaHbl pe3ynbTaThbl UCMbITaHWIA, BKAOYalOLLME U3MEPEHNS
no FOCT 31967-2012, MOCT P 51249-99 n I'OCT 24028-2013
BbIbGPOCOB BpeHbIX BeLLecTB ¢ 0TpaboTaBLUMMK ra3amu
U MX gbIMHOCTW. [u3enu 6binn cobpaHbl cornacHo 06LwmM
TexHuveckuM ycnosuam no [OCT 10150-2014. Metogp! mc-
nbitaHuin cooteetcTayioT [OCT 10448-2014.

Bbinu ucnbitanbl gusenn 6415/18 (706-150) ¢ Homu-
HarnbHOM MowwHocTbio 110 KBT npu 1500 MUK, yaenbHbIM
3pdeKTMBHBIM pacxogoM Tonnmea 224 r/(KBT-4) u yrapom
macna 0,32% ot pacxoga TonnuBa, npefHa3Ha4YeHHOro
LNA On3e/b-reHepaTopHbIX YCTaHOBOK.

Wcnbitahma nposoamnmce Ha Tonnamee no MOCT 305-2013
J1-0,2-40, wcnonb3oBanocb Macno MT-1611. Ucnbitanua
NPOBOAMNUCL B CRELyIOWMX YCOBUAX OKpYHaloLLen cpe-
Abl: TeMnepartypa Bo3ayxa B 6okce Ty = 294-296 K, atMoc-
depHoe nasneHune Py = 747-752 MM pT. CT., OTHOCUTENbHAA
BNa*HOCTb BO3/yxa cocTasnana W = 76—80%.

PE3YJIbTATbI U UX OBCYHKAEHUE

Mpn MCNbITAHWMAX Ha YCTAHOBUBLUMXCA pexMMax 6bbin
npoBefeH oTbop oTpaboTaBLIMX ra30B OU3eNA Ha aHanu3
UX cocTaBa W onpefeneHue OUCMEPCHOCTU TBepObIX Ya-
ctuy, (TY) npy yBenWYeHUM OaBNEHWA BRpbICKA TOMIMBA
3aTAMKKOW NPYHMH POPCYHOK.

Ha puc. 1 npencTaBneHbl AaHHbIe 0 BAMAHWUM 3aTAMKKM
MPY*uHbI GOPCYHKM Ha Bblbpockl TY ausenem 4413/14.
C yBenu4eHVeM 3aTAMKM NPYHUH Py CHUMKAIOTCA BbIOPOCHI
TBEpAbIX YacTuL, ¢ 0TPaboTaBLIMMM Fa3amMu U MOBLILLAETCA
TOMNMBHAA 3KOHOMWUYHOCTb AM3ENA.

B pesynbTate UcnbITaHWUA 06HApPYHKEHO, YTO NpU YBENK-
YeHWUW 3aTAMKKU NpywuH dopcyHoK Py co 160 po 185 kia
BbIbpockl okcnAa asota (NO,) ymeHblualoTea Ha 15%, okenpa
yrnepoga (CO) — Ha 15%, yrnesogopogos (CH,) — Ha 54%,
TBEPAbIX YacTuL, — Ha 33%.

B Tabn. 1 npeacTaBneHbl JaHHbIE O BAMAHUM [aBNEHUA
BpbICKAa Ha YPOBHW BpedHbIX BblopocoB amsena [16H-250
(64H15/18) no OCHOBHbIM KOMMOHEHTaM 0TpaboTaBLUKX
rasos.
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0,23 Fig. 2. Influence of pressure of fuel injection beginning on levels
of solid particles emission of the D6N-250 (6ChN15/18) diesel
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Puc. 1. BnnAnue 3aTAMKM NpyKUMHbI HOpCyHKM Ha Bbibpockl TY

amsena 4413/14 npu 1750 mun™', N, =100%.
Fig. 1. Influence of nozzle spring tightening on solid particles
emission by the 4Ch13/14 diesel engine for rotation velocity

1750 min"' and N, =100%.

Puc. 3. BnnaHne paBneHns Havana BnpbicKa TOMMBA Ha YPOBHM
BbIbPOCOB OKCMAa yrnepoaa v yrnesogopoaos ausens [A6H-250
(64H15/18) no Harpy3ouHoM xapaKTepucTike npu 1500 MuH".
Fig. 3. Influence of pressure of fuel injection beginning on levels of CO
and C,H, emission of the D6N-250 (6ChN15/18) diesel engine working
at the load characteristic for the rotation velocity of 1500 min™'.

Tabnuua 1. Bauaxre gaBneHua BNpbiCKa Ha YPOBHM BpeHbIX BbIGPOCOB ¢ 0TpaboTaBLUIMMM ra3amMu Au3ens
Table 1. Influence of injection pressure on levels of harmful emissions from diesel exhaust gases

3HayeHuA oLeHOYHbIX noKasatenei, r/(KBT-u)
LeCTBUTENIbHbIE
[OMyCTUMbIe CTaHAapTaMu npu P CTeneHb npeBbIlEHUA [ONYCTUMbIX
OueHouHble 8 BbI6POCOB N0 cTaHOapTaM
noKasartenu EBPO0-3/4/5/6/P®
ana ana P.=185 kla
EBPO-3 | EBPO-4 | EBPO-5 | EBPO-6 Poccun | 160 kMNa | 185 kMa
(c 2021 r.)

Gorno 5,00 3,50 2,00 0,40 6,00 14,51 12,35 2,47/3,53/6,18/30,88/2,05
dom co 2,10 1,50 1,50 1,50 3,50 14,31 12,55 5,97/8,36/8,36/8,36/3,59
donc.n, 0,60 0,46 0,25 0,13 0,40 0,52 0,24 0,4/0,52/0,96/1,85/0,6
dor Ty 0,10 0,02 0,02 0,01 0,10 0,49 0,33 3,3/16,5/16,5/33/3,3
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AHann3 pauHbix Tabn. 1 nokasan, 4to NpU U3MEHEHUH
nasnenHna Bnpbicka co 160 go 185 klla Ha mccnegyeMoM
AM3eNle MOXHO paccyuTbiBaTh Ha To, YTo Bblbpockl NO, by-
[yT npeBbiwaTb HopMbl EBPO-3 B 2,47 pasa, n EBPO-4 -
B 3,53 pasa, EBPO-5 B 6,18 pas, EBPO-6 B 30,88 pa3, Poccum
B 2,05 pasa. Boibpockl C,H, cHuKaloTea v ynosnetsopsioT
HopMaM Kak EBPO-3, Tak n EBPO-4, EBPO-5 n Poccun.

N3MeHenme Bbibpocos CO npum yBenuyeHun Py obbAc-
HAETCA ynyyleHWeM cMeceobpa3oBaHUA M nyyllei nop-
FOTOBKOM TOM/MBA K Cropanuio. Beibpockl CH, cBupetenb-
CTBYIOT O 3HQUMTENIBHOM YNyYLIEHWWU MOJHOTbI CropaHuA
TOMAMBA B LMKNe paboTbl AM3ens.

Boibpockl TBEpAbIX YacTWL ¢ 0TpaboTaBLUMMK ra3amu
CHUMAIOTCA M3-33 UHTEHCUPUKALMM CMeLleHUs BO3ayXa
“ napoB TonnWBa, cnocobcTByloLlero bonee NONHOMY Bbl-
FOpPaHWI0 CaM B LIMNMHLpE.

Pe3ynbTaThl BAMAHWA [OaBNEHUA Ha4ana BpbICKa TO-
MAK1Ba Ha YPOBHM BPeAHbIX BbIGPOCOB TBEPAbIX YacTUL, OK-
cuba yrnepoga, yrieBoAopoaoB M OKCMO0B a30Ta B COCTaBe
otpabotaBlumx rasoe amsensa [6H-250 (64H15/18) no Ha-
rpy304Hoit xapaktepuctuke npu 1500 Muu" npefcTasnexbl
Ha rpagmKax puc. 2, 3, 4.

PesynbTaThl OLEHKM MOKa3anW, YTO TEXHOreHHas Ha-
rpyska coctaBuna Hp=51,34 y1/r npu Py =160 Klla
n Hy,=43,66 y1/r npn P;=185 Klla, yto cBMAeTenbCTBYET
0 CHUMKEHWUW TEXHOreHHOW Harpy3km B 1,17 pa3a unm Ha 15%.

[nA oueHKM BO3MOMKHOCTU MCMONb30BaHUA QUib-
TPOB TBEPAbIX YacTWL B CMCTEME BbIMYCKAa M3Yy4eHa AWC-
nepcHoctb TY Npu M3MEHeHWUWM [aABNEHWUA BMpbICKAa TO-
nnuBa. Pe3ynbTathl 06paboTKM QUNBLTPOB, NOMYYEHHbIE
€ noMoLLblo AbiMoMepa Bosch, npefcrasneHbl Ha rpagmkax
(puc. 5).

Exo, . M/(kBr4)

50
40 4
185 160 140
30 1
20 A
10 . . . r
0 0.1 02 03 04 Pe, Mlla

Puc. 4. BnusaHve faBneHus Havana Bripbicka TOMNMBA Ha YpOBHU
BbIbpoCoB OKcMoB asota amsens [6H-250 (64H15/18) no Ha-
rPy304HOI XapakTepucTuke npu 1500 MuH’'.

Fig. 4. Influence of pressure of fuel injection beginning on levels
of NO, emission of the D6N-250 (6ChN15/18) diesel engine working
at the load characteristic for the rotation velocity of 1500 min™".
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WN3meHeHne AaBneHus Bnpbicka Tonnuea ausena ¢ 185
go 140 kla npuBogwT K yBENWMYEHUIO CPeHEro AMameTpa
TBEpAbIX YacTuL, B 0TpaboTaBLUMX ra3ax AM3enA.

3AKJTIOYEHUE U BbIBOAbI

Mo pe3ynbTataM NpoBeAEHHbIX UCCefoBaHUA bbiiu

CAenaHbl cnefiyioLve BblBOAbI:

1. ToBblleHWe [aBneHMA BMPbICKA ABMAETCA OAHWUM U3 Ny-
Tel CHUMKEHWA TEXHOTEHHOW Harpy3KM Ha OKPYKaloLLyio
cpegy.

2. Bonpoc o BAMAHWMKM [OaBNEHWA BMpbICKA HA YPOBHM
BpeOHbIX BblOpocoB TpebyeT TLLATENbHOr0 M3y4eHWs
OnA 06bACHEHWA BO3OENCTBUA B LMKIE HAa GopMupo-
BaHWE KOHLIEHTPaLWI 0TAENbHbIX KOMMOHEHTOB 0Tpabo-
TaBLLUMX ra3os..

3. BbinonHeHne TpeboBaHWi, NpeaycMOTPEHHbLIX CTaHAap-
Tamu EBPO-4/5/6 Ha nocnepyiowme rogpl 3aTpyaHu-
TeNbHO 6e3 NpUMeHEeHNA [OMONHUTENbHBIX KOMMIEKC-
HbIX MEPOMPUATUN.

4. CHwkeHuA BpefHbIX BblbpocoB ¢ 0TpaboTaBLIMMKU ra-
3aMu gusenen [0 TpebyeMbiX HOPM MOMHO [OCTMYb,
HarnpuMep, OOHOBPEMEHHbIM NPUMEHEHWEM TOMIMUBO-
nofatLlen annapaTtypbl C YBEJIMYEHHbIM AABJIEHWUEM
BrpbICKa TOM/IMBA B LIMNMHAP U YCTaHOBKOM KaTanuTu-
YECKOro HEMTPaNM3aTopa, CareBoro ¢punbTpa B CUCTEMY
nocnegytoLLe 06paboTkM 0TpaboTaBLLMX ra3os.

A0NO0JIHUTE/IbHAA UHOOPMALIUA

Bknag aBetopoB. A.A. Mesnbbepm — noAroToBKa
K WUCMbITaHWAM, 06paboTKa pe3ynbTaToB MCCnenoBaHuA,

fdy)
0,60

0,501
0401 160 140
0,30 4
0,20 1

0,10 1

$ d.l.q, MEKM

Puc. 5. [lucnepcHoctb TH npu u3MeHeHWM LaBneHMA BpbiCKa
Tonnmea ausena [6H-250 (64H15/18).

Fig. 5. Solid particle size depending on fuel injection pressure
of the D6N-250 (6ChN15/18) diesel engine.
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HanmcaHwe TekcTa pykonucy; Y.X. Heyen — 0630p nute-
paTypbl, NpoOBedeHWe WCMbiTaHWKA, 06paboTka pesynbTa-
TOB WCCMeOO0BaHWA, PefaKTVpOoBaHWe TeKCTa PYKOMUCH;
A.B. MawercKuli — npoBefeHWe UCMbITaHWI, 0bpaboTKa
pe3ynbTaToB, pefaKTMPOBaHWE TEKCTA PyKOMMUCH, CO3daHMe
n3obpaxeHnin. Bce aBTOpbl MOATBEPKAAIOT COOTBETCTBYUE
CBOEro aBTOPCTBAa MeEMAyHapoOHbIM KpuTepuam [CMJE
(BCe aBTOPbI BHEC/M CYLLECTBEHHbIA BKNag B pa3pabot-
Ky KOHLenuuwW, npoBedeHne MCCnedoBaHWA M NoAr0TOBKY
cTatby).

KoHnuKT nHTepecoB. ABTOpLI AeKNapupyIoT OTCYTCTBYE
ABHBIX 1 MOTEHLMAMbHBIX KOHPAIMKTOB MHTEPECOB, CBA3AHHbIX
¢ NybnvKaumMen HaCToALLIEM CTaTbW.

UcTouyHuK duHaHCMpoBaHUA. ABTOpbl  3aABAAIOT
06 QTCYTCTBMM BHELLHEro GMHaHCMPOBaHUA NpY NPOBEAEHNM
1cCneaoBaHuA.
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