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IPOBJIEMHY YTHJIIBAI IIOITYTHUX I'A3IB B IBUT'YHAX BHYTPIIIIHBOI'O 3T OPSIHHS
Al Mapuenxo, /I.E. Camoiinenko, Omap Aoenv Xamsa

PosrsiHyTO MIpobemy yrmmizanii momytaux rasis y JIB3. IlomyTHuit HadToBHMit ra3 € oqHAM 3 HallOUTBII PUBAOIMBHX IKEpeT
eHeprii [urs Takoro poxy yruiizanii. PosrsHyTo npobiemy neronanii y JIBC npu poGoti Ha Takux rasax. IlokasaHo, mo e€au-
HUM He3aJIeXHUM [TapaMeTpoM, IO BIUTMBAE Ha BUHUKHEHHS AETOHAIl B Ta30BOMY ABHTYHI IIPH HOTO eKCILTyaTaIlil € MEeTaHOBE
4Hcino. 3apoIIOHOBAHO HOBY CXEMY YTHIIi3allii MOmyTHUX Ta3iB Ha 6a3i JIB3 3 MogyneM mapoBoi KOHBepCil MOIMyTHOTO Tazy, sika

JIO3BOJISIE€ BUPIIIUTH NPOOIeMy JETOHAL] B IBUTYHi.
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AITPOBALINSA HOBBIX BO%MO)KHOCTEPI TOILJIMBHOM CUCTEMBI _
HEINIOCPEJACTBEHHOI'O JAEUCTBUSA TP ®POPMUPOBAHHUU BHEIITHEN
CKOPOCTHOM XAPAKTEPUCTHUKHU ABTOMOBWJIBHOI'O JIU3EJIS

Tpooonsicen yuxn uccnredosanuil, HANPAGIEHHBIX HA paA3PAOOMKY "MexaHuyeckol anbmepHamuesvl” akKymyaismopHou
monaueHotl cucmeme Common Rail ¢ srexmponnviv ynpasnenuem 015t COBPEMEHHO20 OMEUECMBEHHO20 AGIMOMO-
bunvbroeo ouzensi 4/[THAI. Onucanvt 06vEmbl pabom no ompabomke SUOPONHEEMOMEXAHUYECKO20 PeyAmopa Ho-
601l cucmeMmbl Ha mpebyemble napamempsl A0ANMUBHO20 3A0AHUA MONIUBONOOAYU U OANbHeUMAs anpodayus HOBbIX
603MOdICHOCHEN 008€0EHHOU MONIUBHOU CUCIEMbl NPU POPMUPOBAHUU BHEUWIHEl CKOPOCMHOU XaApaKmepucmuxu
(BCX) asmomobunvrozo ousens. I[lpedcmasnenwvt odxcudaemvie npu paspabomre ouzens 4{THAI BCX u xapakmepu-
CMUKYU USMeHeHUll dhPeKmusHoco Kpymaue2ocs MOMEeHMa u y0eabHo20 3@PeKmuerHo2o pacxooa moniuea npu pa-

bome no 23moul XapaxKmepucmuxe.

BBenenue
CrpeMuTenbHOE pa3BUTHE TOIUIMBHBIX CHCTEM

ABTOMOOWJIBHBIX JH3eIIeH C 3JCKTPOHHBIM YIPABICHH-
eM B mocineanue roasl XX u B Havame XXI| Beka
c(hopMHpOBAJIO YCTOHUNBOE MHEHHE 00 HX Oe3ambTep-
HaTHBHOCTH. HeOobImoe KOIMYECTBO M3BECTHBIX 3a-
pyoexusix ¢upm, a umenno "R. Bosch" (I'epmanus),
"Delphi" (CIIA), "Siemens" (T'epmanus), "Zexel"
(Anonus), "L'Orange" (I'epmaHus), mepBEIMH OCBOUB-
[IMX TPOM3BOJCTBO TOILUIMBOIOMAIONICH armapaTypbl
(TITA) axKyMyJATOPHOTO THMIA C 3JIEKTPOHHBIM
YOpPaBJIEHUEM, CTAIM '"3aKOHOJATEISIMU MOABI" U MO-
HOIOJIUCTaMHU B pa3pabOTKe KIIFOUEBOW CHCTEMBI aB-
TOMOOWJIBHOTO AM3EJIs, B3SB IO KOHTPOJb BCE Iaiib-
Hellee pa3BUTHE JAW3EIBHON WHAYCTPUH B MHUpE.
MOIIHOCTE JIBATATE A
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Ocobenno npeycneBaet ¢pupma "R. Bosch™.

IlepenaB Bce cBom mpousBoacTBa TIIA Hemo-
CPE/ICTBEHHOT'O JIEHCTBHS C MEXaHHYECKUM PEryaupo-
BaHMEM B asuarckue ¢unuana, ¢upma "R. Bosch”
(aKTHYECKH MpeKpaTHia MX Pa3BHTHE W caenana (Io
KpaifHelt Mepe i ceOg) BpeMEHHBIM CaMO SIBJICHUE
COXpaHEeHHs1 Ha aBTOMOOMIISIX "MEXaHWYECKOH ajbTep-
HaTuBB" aKKyMyJSTOPHBIM cuctemam Thma Common
Rail (CR). HarisiiHsIM TIONTBEPKICHHUEM 3TOMY SBJISI-
ercst HH(popMalLysl, NpeICTaBICHHAs HA OHOM U3 TO-
cieHnX TeXHWYecKOM M JIMarHoCTHYecKoM (opyme
Bosch (Munck, 22.11.2012 r.). Tak, mis au3encii BbI-
mycka mocie 2012 roga momHOCTRIO OT 37 mo0 129
kBT, ¢pupma Bosch He BUANMT anbTepHATHBHI CHCTEME
Common Rail (puc. 1).

1909 2000 2001 2002 | 20C3 2004 2005|2008 ' 2007 2008|2000 2010 201t 2012 2013 2014 2015|2018 2017

T -

T -

MOUROUCOLTM AR PACHPE IR TR T M1

4

THEI THB], THE]|

b

Comsox
Rakl

Puc. 1. Ilpoenosuposanue ¢pupmoii Bosch nepcnexmusnocmu npumenenus monausHwix cucmem
0151 Mpancnopmuwix ouseneti mowHocmoio 37 — 129 kBm
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KoHnempykyus BC

A ObUI JM WCUepIaH MMOTEHIHANl COBEPLIEHCTBO-
BaHMS XapaKTEPUCTUK TOIIMBOIOAAYN Yy "MEXaHHIeE-
cKkoif anmprepHaTHBE'? Ha 3TOT BOMpPOC W MBITAIOTCS
OTBETHUTh CIIEIMAINUCTBl XapbKOBCKOTO KOHCTPYKTOP-
ckoro 6topo mo asurarenectpoernro (XKB/) u Xaps-
KOBCKOTO HAIlMOHAJIBHOTO aBTOMOOWIEHO-IOPOKHOTO
yauBepcutera (XHAY), onupasce Ha HaydHBIH MO-
TeHIWan XapbKOBCKOW IIKOJBI JIBUTATEIECTPOCHHUS.
VIMEHHO 5TH HayYHO-TEXHHYECKHE CTPYKTYpHI paspa-
0OTaNy TEepBBI OTEYECTBEHHBIM aHAJOT anmapaTypbl
tuna CR, pealbHO MOHSIB KaK €€ NMPeuMyIIecTBa, TaK 1
HMEIOIINECST HEJOCTATKH, a B HACTOAIIEE BPEMS aK-
TUBHO 3aHMMAIOTCS CO3JaHHWEM aBTOMOOMIBHOTO IH-
3eJIs1 JBOMHOIO Ha3HA4YEHUs, B KOTOPOM IapalieIbHOoe
IIpUMEHEHUE "MeXaHUUeCKOH albTepHAaTUBBI' CUCTEME
tuna CR sBisieTcss OMHUM N3 OCHOBHBIX TEXHHYECKHX
TpeOoBaHuU K pa3pabdoTke.

AHAaIU3 paHee U3IAHHBIX NyOJMKaANMI

TomnuBHas cucTeMa HENOCPEICTBEHHOIO JAeH-
CTBHSA C THIPOITHEBMOMEXAHHYECKHM PETYISTOPOM
(manee - cuctema HPM) paspabareiBaeTcss i HC-
MOJIb30BaHUSl Ha TIEPBOM OTEUECTBEHHOM BBICOKO00O-
potHoM MmanonutpaxknoMm auzene 4JITHA1 nBoiiHoro
Ha3HaueHUs (puc. 2) operaa "CrnoboxaHCKUN THU3enb"

[1].

Puc. 2. Jluzenv 4/]THAI

KomnniekcHast cxeMa TOIUIMBONOAAIOLIEH U pery-
JUPYIOIIEH anmnaparypsl ¥ NpuHIMN e€ paboThl mpen-
CTaBJICHBl B TIPEIUIECTBYOMUX mybnukanusx [2, 3].
VYike mepBBIii ONBITHBIN 0Opa3en cucremMsl HPM 103-
BOJIMJI TIPOBECTH CEPUI0 SKCIIEPUMEHTAIBHBIX HCCIIE-
noBaHU# ¢ BBIXOAOM B 2012 rogy Ha ompenenuTens-
Hble HCObITaHMA pa3BépHyToro ausens 4/THAIL B
ycinoBusix MotopHoro crennaa [4]. Ilocnegnue nokasa-
JIM, YTO €AWHCTBEHHBIM Y3JIOM TOIUTMBOIIONAIOMIEH U
perynupyromeii annapatyps! auzenst 4JTHAI1, xoro-
pBIIi HE BBINOJIHSAET aJaNTUBHYIO 33Jady TOILIHBOIIO-
a9l aBTOMOOWJIBHOTO AM3ENs, SBISETCA THIPOITHEB-

MOMEXaHWYECKMH  KOpPpEeKTop  yria
BrpeickuBanus Torumea (YOBT).

Heap ¥ mocTaBka 3ala4M HACTOSILLIET0 MCCIe-
JOBAHHUSA

Ienp maHHOTO HCCIENOBaHUS - YTOYHEHUE Mapa-
METpPOB aJaNTHBHOTO 3aJaHUS TOIIMBOIOJAYU aBTO-
mobunsHOTO mmsenst 4/ITHA1 (44HA-1 8,8/8,2), pas-
paboTKa TeXHHYECKHX TPEeOOBaHUHI K XapaKTEPUCTHKE
MexaHn3Ma wusMmeHenuss YOBT, ampobanuss HOBBIX
Bo3mokHocTel TIIA mpu popmupoBanmu BCX aBto-
MoOunpHOTO mm3ens u (opmupoBanne BCX mmsens
4ITHA1 c KOppeKTHpPOBKOH INpPOEKTa TEXHHYECKHUX
ycaoBuii (4ATHA1.TY) u BHECEHHMEM MNOBEPOYHBIX
TOYEK B MPOrpaMMy M METOAMKY OOKAaTOYHBIX, PEry-
JIUPOBOYHBIX u CHAaTOUYHBIX UCTIBITaHUI
(4ATHA1.IIM1).

YTouHeHHe NapaMeTpoOB aJAaNTHBHOIO 3aja-
HHUS TOINIMBOMOAAYH

Ilonyyennas B

oTepexKEeHUsI

pabote [4] 3aBHCHMOCTH

O, = (N, Ps) oTpakaeT XapakTep H3MCHCHUS
reomerpuueckoro YOBT ®,,, OT 4acTOTHI BpalieHus
KoJIeH4YaToro Bajia (N, ) u mapieHus Hagaysa ( Pg).

[IpencraBneHHas B 3TOM e pabote (B BUAE JIMHCHHOTO
TpEH/a) KOPPEIALHOHHAs CBS3b NEHCTBUTEIBHOTO U
reomerpuueckoro YOBT mno3Bonuna aBTopam mOJY-
YUTh HOBYIO 3aBUCHUMOCTb YK€ JeHCTBUTEIBHOIO
YOBT (0O, = (N, Ps) ), rpadudeckuii BUI KOTO-

pO#l B CPaBHEHUU C aHAJIOIMYHOM 3aBUCUMOCTBIO IIEp-
BUYHOTO HCCJICJOBAaHHUS B YCIOBUSX OE€3MOTOPHOTO
cTeHIa [2] mpuBeeH Ha puc. 3.

KommekcHast cxema TOITMBOIOIAIOIIEH U pery-
JUPYIOLIEH anmapaTypsl ¥ MPUHIUI €€ padoThI Tpe.-
CTaBJICHBl B INPEILICCTBYOIINX IyOnukamusx [2, 3].
VYike mepBBIii ONBITHBIN 0Opaser cucremMsl HPM 103-
BOJIMJI TIPOBECTH CEPUI0 SKCIIEPUMEHTAIBHBIX HCCIIe-
JoBaHui ¢ BbIXOoJoM B 2012 rogy Ha omnpenesuTeb-
Hble ucHblTaHusl pa3épHytoro nusens 4JTHA1 B
ycioBusix MotopHoro crerna [4]. I[Tocneanune mokasa-
JIM, YTO €AMHCTBEHHBIM Y3JIOM TOIUIMBOIIOMAAIONIEH U
perynupyromiei annaparypsl auzens 4JITHAI1, koro-
pBIIl HE BBINOJHSET AAANTHBHYIO 33/a4y TOILIMBOIIO-
Jla4ll aBTOMOOMJIBHOTO ITU3eNsi, SIBJISETCS TMAPOITHEB-
MOMEXaHWYECKUIl ~ KOPPEKTOp yria  OIepesKeHus
BrpeickuBaHus TorumBa (YOBT).

Ileas u mocTaBka 3aa4d HACTOSIIEr0 MCCJIe-
JOBaHUSA

Ienp manHOTO MCCIIEIOBAaHMS - YTOYHEHHUE Tapa-
METpPOB aJaNTHBHOIO 3aJaHUSl TOIIMBONOJAYU aBTO-
moOmneHOTO musens 4/ITHA1 (44HA-1 8,8/8,2), pas-
paboTKa TEXHWYECKHX TPEOOBAaHUM K XapaKTEPUCTHKE
Mexanmzma usMeHenns YOBT, ampoOarusi HOBBIX
Bo3moxkHoctelt TIIA npu ¢popmupoBanun BCX aBro-
MOOWIBEHOTO nu3enss u dopmupoBanne BCX amzens
41THA1 c KOppEeKTHpPOBKOH IPOEKTa TEXHHYECKHUX
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ycnosuii (4ATHAL.TY) u BHeceHHEM NOBEPOYHBIX
TOYEK B MPOrpaMMy M METOAMKY OOKAaTOYHBIX, PETy-
JMPOBOYHBIX u CHATOYHBIX WCTIBITAaHUN
(4ATHAL.IIM1).

YTouHeHHe mNapaMeTpOB aAaNTHBHOIO 3aja-
HHUSI TOIUIMBONOAAYH

[omyyernnass B pabore [4]

O, = F(N, Pg) oTpakaeT xapakTep H3MCHCHU

3aBUCHUMOCTH

reomerpuueckoro YOBT ©,,, OoT 4acTOTHI BpauieHus

Puc. 3. Hosepxnocmo O, = f(n

OTCyTCTBHE MONHOM UASHTHYHOCTH MOJYYEHHBIX
rpaduueckux 3aBUCHMOCTEil MOTpeOOBaIO MPOAOII-
JKUTh B YCIOBHSX OE3MOTOPHOTO CTEHAA OTPabOTKY
MexaHu3sMa m3MmeHeHuss YOBT mocie yrouHeHus ma-

KoseHyartoro Bana (N, ) u AaBiaeHus Haxmysa ( B)).

[IpexncraBnenHas B 3ToM ke pabore (B BUJE JIMHEWHOTO
TpeH/la) KOPPENSLHOHHAS CBA3b IEHCTBUTEIBHOTO M
reomerpuueckoro YOBT mo3Bommma aBTOpaM MOIy-
YUTh HOBYIO 3aBHCHMOCTb Y€ JEHCTBUTEIBHOTO
YOBT (0, = f(n,y,, Ps) ), rpadudeckuii BUI KOTO-
poil B CpaBHEHUH C aHAJIOIMYHOI 3aBUCUMOCTBIO IIEp-
BUYHOIO HCCJIENOBAaHUSA B YCIOBUSIX O€3MOTOPHOIO
cTeHIa [2] mpuBeneH Ha puc. 3.

14

Dyws

vam 1000

P):
a - peanu308aHHAs HA OE3IMOMOPHOM CHieHOe,
0 - mpebyemas 0na peanusayuu Ha ousene 4/JTHA 1

KB

paMeTpoB aJaNnTHUBHOTO 3aJaHUs TOIJIMBOIOJAYM Ha
OCHOBaHMHU JIAaHHBIX TaOJl. 1, OTpa)alomuX OTKIOHE-
Hue pannoHairbHOro YOBT 0T dhakTHueckn peanmsye-
MOTO pa3pabOTaHHBIM MEXaHH3MOM.

Tabnmma 1. OtknoreHus pannoradbHoro YOBT 0T peanm3yeMoro MeXaHu3MOM yTIIOMEHa

Ne
pexu N, S P, MIla P,, Ml - e a,,, Hom O AQ texu. yriomen,
K- r/kBt-uac rpaj. IL.K.B.
Ma
2400 0,190 12,0 580 155,4 2634 0
1 2400 0,193 125 560 161,7 256.9 +2
2400 0,189 13,0 520 154.,4 261,2 +4
5 3000 0,200 13,0 505 140,7 256,2 0
3000 0,205 12,7 520 142,8 2464 -1
3 3600 0,210 135 570 132,3 268,6 0
4 4200 0,210 13,2 590 120,7 305,2 0
4200 0,212 14,0 570 1255 294 4 2

Pa3paborka TexHm4yeckux TpeOOBaHMIl K Xa-
pakTepucTuke MexaHusma usmenenusi YOBT
Ha ocHOBaHUM pE3yJbTaTOB ONPENEIUTEIbHBIX

WCIBITAHUH TIEPBOTO OIMBITHOTO 00pasiia aBTOMOOWIIb-
Horo nuzens 4ITHA1 B ycnoBusix MOTOPHOIO CTeH/Ia
ObUTH pa3paboTaHBl CICAYIONINE TEXHHYCCKHE TPeOo-

BaHMS K MEXaHM3MY aBTOMAaTHYECKOTO PeryIHMpPOBaHMS
YOBT (nanee - MEXaHU3M YTIIOMEHA) dTOTO TU3EIISI:

1. O6umit xox TorumBHOTO Koppekropa YOBT
JIOJDKEH COCTaBIIATh BEIMUMHY MEePEMELIEHHUs], JKBUBaA-
JIEHTHYI0O H3MEHEHUI0 ®prp Ha 16 rpaa. M.K.B. WIH
8 rpan. no xynaukoBomy Bary THB/I.

2. OOmumi XO0x MHEBMAaTHYECKOTO KOPpPEKTOpa
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YOBT pomxkeH Takke COCTAaBISATh BEIMYUHY MEpeMe-
LIEHUsI, PKBUBAJICHTHYIO U3MEHEHUI0 ®Op;p Ha 16 rpa.
II.K.B. WM 8 rpaj. no Kynaukosomy Bary THBJI.

3. [lepekpriTie X0H0B OBYX KoppekropoB YOBT
JIOJDKHO COCTABJIATh BEIMYHHY NEepeMelleH s, SKBUBa-
JEHTHYI0 W3MEeHeHHi0 Op;p Ha 14 Tpag. MLK.B. WA
7 rpax. o xynaukoBomy Bamy THB/I.

4. PaccTtossHME MEXIy CONPATAIOMUMUCS TI0-
BepxXHOCTSMH IBYX KoppektopoB YOBT mpu P1=0 u
Ps=0 noymKHO COCTaBIATH JIMHEHHYIO BEJIMYHMHY, YKBHU-
BaJICHTHYIO M3MEHEHHI0 ®p;p Ha 18 rpax. m.K.B. Wi
9 rpaz. no xynaukoBomy Basry THB/I.

5. beBmas Touka Hamboliiee PanHOHAIBHOTO MO-
MeHTa BrpeickuBanus (3,0 - 3,5 MM xoa mIyHXepa), K
KOTOpPOW TPHBSI3BIBAINCH KAIUOP M TOIUIMBHBIN KOP-
pexktop YOBT, nomkHa OBITE OTCTpOEHA Ha CpegHEe
MOJIOKEHHE pabouero xoxa mopurHs yriomena. Cpen-
Hee TOJI0KeHHe 3Toro nopuHs (nanee 0 rpaf Mo CTeH-
JIy U OTMETKa JaTyuKa IOJIOKEHHUS KyJIauyKOBOIO Basa
o [1K) momxHO OBITH 0OecmedeHo ToA00POM KECTKO-
crei  mpyxumH npu  Pr,  cooTBeTcTByIOIIEM
Ny, sara = 1200 Mun™ 1 Py = 0,15 MITa.

6. Jl0 maBieHHWsS TOIUIMBA, COOTBETCTBYIOILIETO
Niyn. sama = 790 MI/IH-l, MOPIICHb TOTUTUBHOTO KOPPEKTO-
pa HETOJABMXEH M HAXOAMTCS B MOJOXEHHH, 3aJai0-
meM A®g;p=-4 Tpaxa. o xyn. Bary THB/. Ilpu pocre
9acTOTHI BPAIIEHUA 10 Niyy pana = 900 Mun MOpIIEHb
nepemeraercsi B nojoxeHne A®pyzp=-3 rpaa. mo Ky
BaJly. OTO KpaiiHee IOJOXXEHHE €ro IepeMelIeHHUS,
IIPU KOTOPOM [IaBJICHWE HaJTyBOYHOTO BO3AyXa HE
Bnusier Ha YOBT.

7. KOoHTpOJIbHBIE TOJIOKEHHS HMOPIIHS TOIUTUBHO-
T'O KOPPEKTOpa MPU OTPAaHUYEHUH €T0 X0/a ITHEBMAaTH-
geckuM kKoppekropom YOBT 3amans! B Tabm. 2.

Tabmuua 2. KoHTponbHbIE mapaMeTpbl MeXaHH3-
Ma yriomMeHa

Berlmeyka3anHble TeXHHYECKHE TpeOOBaHUS I103-
BOJIMJTH TIOJyYHUTh MPOEKTHYIO XapaKTEPHCTHKY MeXa-
Hu3ma m3MeHeHns YOBT (puc. 4) M KOHCTPYKTHBHO
peannu3oBath MpeayoxeHHyto npodeccopom ['purops-
eBIM A.JL. TpEXTIPYKUHHYIO CXEMy YIIOMEHa C IMpo-
BEACHHEM IIOJHOTO IMKJIAa HCCICAOBaHMI Ha Oe3Mo-
topaoM crenze [3].

Pr, MITa 1
zicad e Jlamsenne
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Puc. 4. I[Ipoexmnoe usmenenue ABOzp 8 3a8ucumocmu
om Oasnenus PT 6 pecynsmope

(unu wacmomul Ny, o 6a1a HACOCA) U OAETIEHUSA HAOOY-
6a Ps [3]

Anpodanusi HOBbIX Bo3MoxkHocTell TIIA mpu
¢popmupoBanun BCX aBTOMOOWIBLHOIO Jau3eNs
4/ITHAL.

OTtpaboTKa T'HIPOINHEBMaTHYECKOTO KOppeKTopa

YOBT no3Bonuia HNOBTOPUTH MapaMETPUUYECKHE HC-
MBITAHKS TIEPBOTO ONBITHOTO 0Opasna nuzens 4/JTHA1
B ycnoBusax MotopHoro cterna KII "XKBJ". Hossie
Bo3MoxHOCTH TIIA, a umenHo perynupoanue YOBT
mo Ny, u Ps BO BCEM IMama3oHe 3KCIDTyaTallMOHHBIX
4acTOT BpalleHHWsA KOJIEHYATOro Bajla AM3ENs, Tailu
BO3MOXHOCTb C(HOPMHPOBATh M TOATBEPAUTH IKCIIE-
PUMEHTAIEHO HOBYIO IPOTPECCUBHYIO BHEIIHIOK CKO-
POCTHYIO XapaKTepPHCTUKy aBTOMOOWIBHOTO JH3EIIs
411THA1 (puc. 5).

Peanm3oBaHHbIe panHMOHANBHBIC U BHEIIHEH
XapaKTepUCTUKH 3HaueHUsI Oppp MPUBEICHBI HA ITOM
xe rpaduke. Kpurepuem BbiOOpa pannoHaIbHOTO 3HA-
yeHUs1 Oppp ABIAINCH 3HAYEHUST MAaKCUMAJIbHOTO JaB-
JIEHUs CrOpaHMs B LIUIMHIpPE, KOTOPBIE MO YCIOBUSAM
Han&xHoi pabotel ausens 4/ITHA1 He momkHBI Tipe-
Beiath 14 MIla, temmneparypa oTpaboOTaBIINX Ta30B
(ue 6onee 853 K) 1 MUHUMAJIBHOTO, JUIS YCIOBHH H3-

1?1\;.;'1 nﬁj;/h?l]a, Ps, Mlla rpaz. noA ;p;/n Bay
1 900 0 -3
2 900 0,25 -3
3 1200 0,22 -2
4 1200 0,18 -1
5 1200 0,15 0
6 1500 0,13 +1
7 1800 0,13 +2
8 2100 0,16 +3
9 2100 0,13 +4
10 2100 0 +4
11 2100 0,22 +2
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MeHeHuss YOBT c BbINONHEHUEM NEPBBIX ABYX KpHUTe- pHeB, 3HAYCHHS YACIBHOIO pacxoaa Tominsa (Js).
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Puc. 5. Hosas npoepeccuenas 6HewHsisi CKOpOCMHAsL Xapakmepucmuxa asmomoounvrozo ousens 4JTHAI

3akiaovyeHue c.H.c.O.B. I'puyroka ma npog. LA. [[mumpicea. - Xapkis:
[IpoBeeHHBI HUKI paboT MOKa3al HATHYHE "XHAZLY", 2012. - 164 c. 2. Ompabomka moniueHou anna-
pamypuvl  agmomMoOUNbHO20 MANOTUMPANCHO20 OU3ens Co

"MEXaHHYECKOH anbTepHAaTUBBI" AJICKTPOHHBIM CHCTE- . .
cesazanHoll  cucmemoti  ynpaerenus /  A.B.  [puyrok,

mam tHma Common Rail mms TITA oredecTBEHHBIX A.H. Bpyénescxuii, T'.A. [ep6axos, A.A. Oguunnuxos /|
aBTOMOOWIIEHBIX ITU3eNell NBOHHOTO Ha3HaueHus. Ta- [eucamenu enympennezo czopanus.- Xapvros: HTY "XITH",
KOM aJbTEPHATUBOM SBIISETCSA OTEYECTBEHHAs! CHCTEMA 2011. - Ne2. - C. 69-74. 3. Pacuémnmeiii memoo ucciedosanus
HPM, >{pbeKTHBHOCTh KOTOPOil MOJTBE eHA MO- nyrscayuii 0aeieHuss 8 cepeonpusode peyasimopa ousens /
b P ATBEPAL A.B. I'puyiok, AJI. I'pucopwes, A.H. Bpybresckuil,
TOPHBIMH HCHBITAHHSAMH ONBITHOTO 00pas3ma Iu3els A.A. Osuunnuxos // Bicwux HTY "XTII". Cepis "Mamemamu-
4ATHAT1 B ycnoeuax crenna KIT"XKBJ[". /lanbnei- yHe MoOenosantsi 6 mexuiyi ma mexuonociax". - Xapxie:
1iee MPOIBIKEHUE BBINIEOTIMCAHHON CUCTEMBI TpeOyeT HTY "XIII", 2013. - Ne5 (979). - C. 27-53. 4. Buibop napa-
IPOBEICHNs OIPENEIUTENBHBIX UCIIBITAHMI JM3eNs B Mempo8 adanmueHO20 3a0AHUA MONIUSONOOAHU ABMOMO-
CIOBHSIX THAHCIIODTHOO CHEICTEA ounvroeo ouzenss 44HA-1 8,8/8,2 6 ycrnosusx momopHozo
¥ p P pel ’ cmenoa / A.B. I'puyiok, A.H. Bpyoneeckuii, | A. Lllepbakos,

ABTOpBI BBIpaXalOT 0JaroJapHOCTh I.T.H., TIPO- A.A. Osuunnuxoe // [euecamenu emympenne2o c2opanus. -
deccopy HTY "XIIN" I'puropeeBy A.JL. n Benymemy Xaporos: HTY "XIIH", 2012. - Nel. - C. 10-13
nmkeHepy KIT"XKB/" Cadonoy C.B. 3a mone3Hbie
IPEUIOKEHNS. ¥ KOHKPETHYIO MOMOIIb TIPH OTPabOTKe Bibliography (transliterated):

TIIA B ycnoBusix 6€3MOTOPHOTO CTEH/A. 1. Techniko-ekonomichne obgruntuvannya neobchidnosti derzhavnoi
pidtrimki u vikonanni innovatsiino-investitsiinogo proektu "Rozro-
blennya ta vprovadzhennya u virobnitstvo malolitrazhnogo avtomo-

Cnucok aumepamypoi: bil'nogo dizelya potuzhnistyu 100 - 175 k.. podviinogo

. . . . priznachennya  (Slobozhans'kii  dizel')*  F.l.  Abramchuk,
1'TeXHlffo'eK0.HOMZI{He oOIpyHmysatis He.06x”,)Hocml eep- S.0. Al'ochin, M.L. Belov ta insh.; Za red. prof. F.I. Abramchuka,
JICAgHOT  MIOMpUMKU Y GUKOHAHHI  IHHOGAYIIHO- s.n.s. O.V. Gritsyuka ta prof. IA. Dmitrieva. - Charkiv: "ChNADU",
ingecmuyitinozo npoexny "PospoOnenns ma énposadsicens 2012. - 164 s. 2. Otrabotka toplivnoi apparatury avtomobil’nogo
V 8UPOOHUYMBO MANOJIMPANCHO20 ABMOMODIILHO20 OU3Es malolitrazhnogo dizelya so svyazannoi sistemoi upravleniya /
nomyaicuicmio 100 - 175 k.c. noosiiinoco npusnavenns (Cro- A.V. Gritsyuk, A.N. Vrublevskii, G.A. Scherbakov, A.A. Ovchinnikov
booicancoruii - ousenv)" @1 Abpamuyx,  C.O. Anvoxin, /I Dvigateli vnutrennego sgoraniya.- Char'kov: NTU "ChP1", 2011. -

Ne2. - S. 69-74. 3. Raschetnyi metod issledovaniya pul'satsii davleni-

M.JI Benos ma inw.; 3a peo. npog. @.1. Abpamuyka, . " !
ya v servoprivode regulyatora dizelya / AV. Gritsyuk, A.L.
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Grigor'ev, A.N. Vrublevskii, A.A. Ovchinnikov // Visnik NTU "ChPI". stenda / AV. Gritsyuk, A.N. Vrublevskii, |G.A. Scherbakov,
Seriya  "Matematichne ~ modelyuvannya v technitsi  ta A.A. Ovchinnikov // Dvigateli vnutrennego sgoraniya. - Char'kov:
technologiyach”. - Charkiv: NTU "ChPI", 2013. - MNe5 (979). - S. 27- NYU "ChPI", 2012. - Ael. - S. 10-13.

53. 4. Vybor parametrov adaptivnogo zadaniya toplivopodachi
avtomobil'nogo dizelya 4ChNA-1 8,8/8,2 v usloviyach motornogo

Iocmynuna 6 peoaxyuro 30.05.2013
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ATIPOBAIIISI HOBUX MOKJINBOCTEM IMMAJIMBHOI CACTEMH BE3IIOCEPEIHBOI JIi IPM ®OPMYBAHHI
30BHIIIHBOI IIBUAKICHOI XAPAKTEPUCTUKHA ABTOMOBLJILBHOI'O TU3EJISI

O.B. I'puyrox, O.M. Bpyénescokuii, 0.0. Qguunnixos

[TponoBXeHO LUK JOCIIHKEHb, CIPSIMOBaHIN HA pO3poOKy "MeXaHIUHOI albTepHAaTHBH' aKyMYJISATOPHII NaJMBHIN cuc-
temi Common Rail 3 elxekTpoHHMM KepyBaHHIM UIsl Cy9acHOTO BITYM3HSHOTO aBToMOOinbHOTO musens 4/ITHA1. Onucano 06-
cATH poOIT 3 BIANPALLOBYBAHHS TiIPOMHEMOMEXaHIYHOTO PETYNIATOpa HOBOI CHCTEMH Ha HEOOXiTHI HmapaMeTpu aJanTHBHOTO
3aBJaHHS MAIMBOIONAYH 1 HOAAJbBIIA anpo0alis HOBUX MOXKIMBOCTEH JOBEJCHOI MATMBHOI CUCTEMH Ipu (popMyBaHHI 30BHIII-
HbOI mBHIKICHOT XapakTepuctuku (3LIX) aBTomoOineHOrOo amsens. [Ipeacrasneno owikyBani mpu po3pobui amsens 4/JTHA1
311X i XxapaKTepUCTUKHU 3MiH €()EKTHBHOTO KPYTHOTO MOMEHTY 1 MUTOMOI e(peKTUBHOI BUTPATH HajiiBa Mpu poOOTi O IIiif Xapa-
KTCPUCTHII.

TESTING OF NEW PERFORMANCE CAPABILITIES OF FUEL SYSTEM AT FORMATION OF EXTERNAL
SPEED CHARACTERISTIC OF AN AUTOMOBILE DIESEL ENGINE

A.V. Gritsjuk , A.N. Vrublevsky, 4.4. Ovchinnikov

The researches cycle directed on development of "mechanical alternative” to the accumulative electronically-controlled
fuel system Common Rail for the modern domestic automobile diesel engine 4DTNAL is continued. Amount of works on im-
provement of hydropneumatic controller of the new system on required parameters of the adaptive setting of fuel supply and the
further testing of new performance capabilities of the finished fuel system at formation of external speed characteristic of the
automobile diesel engine are described.

External speed characteristic expected at development of a diesel engine 4DTNAL and characteristics of changing of the ef-
fective torque and the specific effective fuel consumption at operation on this characteristic are presented.

VJIK 621.436
B.A. Ilvines, H.A. Hecmepenko, C.H. baknanoe

NPEJABAPUTEJBbHASA OIIEHKA PECYPCHOM MPOYHOCTH MMOPIIHA
TPAKTOPHOI'O JU3EJIA C YYETOM NPOAOJIKUTEBHOCTH IUKJIOB
TEXHOJIOI'MYECKOI'O HAI'PY/ KEHUA

B cmamve paccmampusaromesi 60npocul, ceszantble ¢ 0becneyeHuem pecypcHoll NPOYHOCMU NOpuiHell npu Gopcu-
posanuu Ousens. Ommeyeno, 4mo pecypcHas NPOYHOCHb NOPWIHSL 3A6UCUM O NPOOOINCUMENTLHOCMU HUSKOYA-
CMOMHO20 YUKIA e20 Hagpydcenus. B cmamve 6binonnen ananus npomusopeyusocmu Qakmopos GausHus npoool-
JACUMENLHOCIU YUK HAP2YHCEHUs. O8USAMEIS HA HAKONIEHHbIE NOBPEXCOEHs, 8bI36AHNbIE NPOYECCamll YCmanocmu
u noasywecmu mamepuand. Beinonnena npedsapumenvhas oyenka pecypcHoll npoYHOCMU ROPWIHA NPU PA3TUYHBIX
VPO8HAX hopcuposanus osueamerns.

Brenenne KpOMeE IPOYero, CBS3bIBAIOT C AaJbHEHIINM (OpCUpO-
CoBpeMeHHbIE TEXHOJIOTUH BBIPAIIUBAHUS CENb- Banuem /IBC.
CKOXO35IIICTBEHHO! MPOAYKIUH OCHOBaHBI Ha UCIIOJIb- OnHo#t M3 Hambosiee TEPMOHANPSDKEHHBIX JIeTa-
30BaHMM MAlIMHHO-TPAKTOPHBIX arperaTtoB, YHEPreTH- Jeil aBuratens sBisercs nopuens. HemocpencrseHHO
YECKHMH YCTAHOBKAMHU KOTOPBIX SIBIISIOTCS IBUTATEIN BONPOCY OOeCIeueHHss PEeCypCHOH MpPOYHOCTU €ro
BHYTpeHHETo cropanus. I[loaTomy moBsienne ¢ dek- kpoMmku Kamepsl cropanus (KC) ymensercs cyme-
TUBHOCTU  CEIIbCKOXO3SIMICTBEHHOTO  IPOM3BOJCTBA, CTBEHHOE BHHMAaHHUS. YCTAaHOBJIEHO, YTO INpPH HEU3-
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