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Ouenka BauaHuA KoHcTpyKuuu THBJ cuctembl
Common Rail Ha paBHOMepHOCTb TONAMBONOAAYM
B TOMNMUBHLIA aKKYMYNATOp

C.MN. Kynmanakos, C.A. TioTuKoB

AnTaiickuit rocynapcTBeHHbIN TEXHUYECKUit YHuBepcuTeT, bapHayn, Poccus

AHHOTALMA

BeedeHue. B HacToslLee BpeMA Bce MMpOBblE MPOM3BOAUTENN [M3eNbHBIX BMraTeneil HanpaBUiK CBOK CTpaTeruio
Pa3BUTWA Ha CHUMEHWE BpedHbIX BbIGPOCOB, MOBLILLEHUE TOMIMBHON S3KOHOMUYHOCTU W YBENIMYEHUE IUTPOBOM MOLLHO-
CTU. [InA [OCTMMEHWA 3TOr0 — MPUMEHEHUA OHOW IULUb CMCTEMbl aKKYMYJIATOPHOTO TWUMa HedocTaTouHo. Heobxoammo
NMPUMeEHATb, Kak HOBble [0MONHUTENbHbIE YCTPOICTBA, Hanp1Mep, HelMTpanu3aTop oTpaboTaBLUMX ra3os, CUCTEMY peump-
KynAuMm 0TpaboTaBLUMX ra30B, BNPbLICK JOMNOMHUTENbHBIX MUOKOCTEH COBMECTHO C AMU3e/bHbIM TOMMBOM, Tak U MPOBO-
O1Tb YNydlleHue yixe uMeloLmxca. MoBbILLeHe TOUHOCTY LIMKIOBOIA NoAayum GopCcyHKM No3BonuT 6onee TOYHO HACTPOUTHL
TOM/IMBHYIO CUCTEMY [BMIaTeNA, YTO MONOMMTENBHO CKAXKETCA Ha BCEX HanpaBNeHUsX pa3BuTUA ausenectpoeHus. Limkno-
BaA nofava GopCcyHKM 3aBUCUT OT [aBNIeHUs TOMIMBA Ha ee BXOJE U OT BPEMEHW Noaayu ynpasnsaioLero curiana. Mynb-
cauwma AaBneHUA Npy HeU3MEHHOM BPEMEHM C03[aeT HepaBHOMEPHOCTb LIMKIOBOW NoAayun GopcyHKM. Bo3MOXHOCTL CHU-
KEHUA NMyNbcalnii NaBNeHWA Ha BXoJe B GOPCYHKY BO MHOrOM OnpefensieT KOHCTPYKLUMIO TOMIMBHOMO Hacoca BbICOKOro
[aBNEHMA, T.K. OH NOPLIMOHHOI0 NoAaeT Tonaneo. ONTUMM3aLMA ero KOHCTPYKLIMM NO3BOJIUT NOBbLICUTL TOYHOCTb LIMKNOBOA
nojia4uu, YTo B CBOK OYepefb AacT MONOMKUTENbHBIA SGDEKT Pa3BUTUIO NEPCMIEKTMBHLIX HanpaBneHWIA AU3eNecTPOEHUS.

Llens pabomel — vccnenoBaHWe HepaBHOMEPHOCTW TOMIMBOMOLAYM TOMMBHBIMM HAacOCaMy PasfIM4HOM KOHCTPYK-
UMM AM3eNbHbIX ABUTaTeNel ¢ akkyMyATOPHOI TOMNMBHOM cucTeMoi Tna Common Rail ¢ Lenbio cHUMKeHUs KonebaHwii
TOM/MBA W NMOBLILLEHWA CTAOUNBHOCTM LIMKNOBOWM Nofauu GOPCyHKU.

Memodbl. [InA oueHKM 3GHEKTUBHOCTU KOHCTPYKLMIA TOMMBHBIX HACOCOB BLICOKOr0 [aBNieHUs 6biv CMOLeNMpPOBaHbI
[aHHble KOHCTPYKLUMM B CMeuuanmM3vpoBaHHOM NporpaMMHoM obecnedveHnu. poBedeHbl TeOpeTUYeCcKMe MCCeloBaHMA
Mo HepaBHOMEPHOCTM TOMAIMBOMOAAYN HACOCOB Pa3fINYHbIX KOHCTPYKLMMA.

Pesynemamel. MonyyeHbl rpadyK1 HepaBHOMEPHOCTU TOMIMBOMOAAYM HACOCOB BbICOKOMO [ABNEHUSA B 3aBUCHMOCTM
OT UX KOHCTPYKLMK.

3aknmoyeHue. Ha ocHOBaHUM pacyeToB cAeNaHbl BbIBOAbI 0 BAMAHUM KOHCTPYKLMM Ha HepaBHOMEPHOCTb TONMBONOAA-
UM HaCcoCOB Pa3HbIX KOHCTPYKLMIA, AaHbl peKoMeHOaLuM Mo NPUMEHEHHIO.

Kmioyeawle cnoea: dusens; monnusHaa cucmema; Common Rail; spede/e 66/6,0006/; nynecayus das/ieHus; Yuxiosas nodaya;
MON/IUBHbIL HACOC BbICOKO20 OaB/IeHUS.
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Assessment of influence of the Common Rail system
high-pressure fuel pump design on regularity of fuel
supply to a fuel accumulator

Sergey P. Kulmanakov, Sergey A. Tyutikov

Altay State Technical University, Barnaul, Russia

ABSTRACT

BACKGROUND: At the present time all worldwide diesel engine manufacturers have directed their development strategies
on the way of reduction of harmful emissions, fuel efficiency improving and increasing of the power per liter. Using only
accumulator type system is not sufficient for the goals achievement. It is necessary to use new auxiliary units, such as
an exhaust catalyst, an exhaust recirculation system, injection of additional liquids together with diesel fuel, as well as
to improve the existing units. Increasing the accuracy of injection rate of a nozzle will make it possible to adjust the engine fuel
system more precisely, that will have a positive effect on all development directions of diesel engine engineering. Injection
rate of a nozzle is dependent on fuel pressure in the nozzle inlet and on control signal timing. Pressure pulsation with stable
timing cause irregularity of injection rate of a nozzle. Possibility of decreasing of nozzle inlet pressure pulsation is mainly
defined by design of a high-pressure fuel pump, as it supplies fuel partially. The design optimization will make it possible
to increase the accuracy of injection rate, that will make a positive effect on development of the diesel engines promising
areas.

AIMS: Study of irregularity of fuel supply by fuel pumps of various diesel engines designs with the Common Rail fuel
accumulation system, aimed to decrease fuel oscillations and to improve stability of injection rate of a nozzle.

METHODS: In order to assess the efficiency of high-pressure fuel pump designs, these designs were simulated
in the specialised software. Theoretical studies of fuel supply irregularity for various designs of the pumps were carried out.

RESULTS: Graphs of non-uniformity of fuel supply of high-pressure pumps depending on their design are obtained.

CONCLUSIONS: Based on simulations, the conclusions about design influence on fuel supply irregularity of various
designs of pump are made, recommendations for use are given.

Keywords: diesel; fuel system; Common Rail; harmful emissions; pressure pulsation; injection rate; high-pressure fuel
pump.
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BBEOEHWUE

lepBocTeneHHoe HanpaBJieHWe Pa3BUTUA COBPEMEHHO-
ro OABUraTenecTpOEHWUA HAMpaBNeHO Ha CHUMKEHWE MOKa-
3aTefled TOKCMYHOCTM 0TpaboTaBLIMX ra30B, MOBBILIEHWE
TOMJIMBHON 3KOHOMUYHOCTH, YBENIMYEHUE IUTPOBOM MOLLL-
HOCTU W CHUMKEHME LWyMa U BUOPaLMIA, BO3AENCTBYIOLLMX
Ha yenoBeka. OOHUM M3 CpeAcCTB pelleHMA [aHHOW 3a-
[ia4M MOXET C/YHMTb COBEPLUEHCTBOBaHME MapaMeTpoB
Tonnueonogauum [1-3].

XapaKTepuCTMKa BMPLICKMBAHUA TOMIMBA 3MEKTPO-
rmapaBnuyeckoir GOpCyHKOW HenocpefCTBEHHO BAMUAET
Ha npouecc ropelunsa B gusene. [inA nogaepsanua cra-
6UNbHOW XapaKTEpPMCTUKM BrpbiCKa TONAMBA (OPCYHKOM
Heobxoammo obecnevntb becnepeboiHylo nogavy Tonau-
Ba B TOMMBHLIA aKKyMyNATop B He0b6X0OUMOM 06bEMe.
TaK e KpaiHe BaXKHO nojaepmBaTb Heobxoaumoe Aas-
NIeHVe B aKKYMYNATOpe, KOTOpPoe onpepenAeT gaBheHue
BMPbICKMBaHWA TonnBa GopcyHKon B umnuHap. bonbluve
KonebaHWA [JaBneHWA B aKKyMynATope bymyT npuBOAWTDL
K pasiM4YHOM LMKMOBOW Mofdaye, YTO OTPULATENIbHO CKa-
YKETCA KaK Ha 3KONMOrMYECKMX, TaK U HA 3KOHOMUYECKUX
napameTpax ausens.

TonnuBHbIN Hacoc BbicOKOro AasneHua (nanee THB[)
HarHeTaeT TOM/IMBO Nof, HeobxoAMMbIM JaBneHneM. M3-3a
CBOEM KOHCTPYKLMM NoJaya TonavBa NpomMcxoamT nopum-
OHHO, YTO BbI3bIBAET HeeNnaTeNibHble BOIHOBbIE ABMEHUA.

LIESTb UCCNIEAOBAHUA

Llenbio paboTbl ABNAETCA OnpeaeneHne BAUAHWUA KOH-
cTpykumm THB[ aKkKyMynATOpHOM TOMAMBHOM CUCTEMOM
Tvna Common Rail Ha HepaBHOMepHOCTb TONMBONOAAYM
B TOM/IMBHbIA aKKYMYNATOP W OLEHKU BO3MOMHOCTU CHU-
YKeHWA KonebaHni ToNAMBa ANA NOBbILLEHWA CTabUNBHOCTY
LIMKMOBOM noAaum $popCyHKM.
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NMPOBEAEHUE UCCIENOBAHUA

[nA oueHKM BOMHOBbIX ABMEHUN BBICOKOTO AaBNEHUA
6bina ucnbitaHa Ha 6e3MOTOPHOM CTEH[E OMbITHAA MOJHO-
KOMMMeKTHasA TonnmneHaaA cucteMa Tuna Common Rail, THBA
KOTOPOM UMEN PAQHYI0 CXEMY UCMONHEHMA C ABYMA CEKLUA-
MW, C OQHOBEPLUMHHBLIM KYNa4yKoBbIM BanoM. Pe3ynbTathbl
npeacTaBneHbl Ha puc. 1.

U3 puc. 1 cnegyet, uto pasMax KonebaHuii aaBneHus
B TOM/IMBHOM aKKyMynATope gocturaet 17 Mlla, B cpegHeM
8 Mra. MpaduK HepaBHOMEpHbIM, UTO FOBOPUT O HEO[MHAKO-
BOM XapaKTepUCTUKe BrpbICKa GopcyHOK. [InA UCKNioYeHNs
BNMAHMA (OPCYHOK Ha MyNbcauuM AaBNeHUs B TOM/IMBHOM
aKKyMyNATOpe OOMOAHWUTENBHO 6blNa UCMbITaHA cUCTEMa
6e3 dopcyHok Ha aasneHumn 180 MIa u HoMMHaNbHOM pe-
¥MMe paboTbl. PesynbTaTbl NpefcTaBieHsl Ha puc. 2.

M3 puc. 2 BugHo, YTO pa3Mmax KonebaHui LaBneHus
B TONAMBHOM aKkkymynatope gocturaet 10 MMa, rpaduk
paBHOMepHbIN. Ha ocHOBaHWMM Yero MoXKeM cpenatb Bbl-
BOO O BO3MOMHOCTM OMTMMM3aUMM KOHCTPyKumm THB[
C LieNIbI0 CHUMEHWA NyNbcauuin OaBNeHUA B aKKYMyNATope
W, BNOCNeACTBAM, NOBBILIEHWM TOUHOCTU LMKNOBOW NoAaym
GOpCYHKM.

CxeMy Bblbopa Konuyectsa cekumun THB[ n ux noove-
penHyto paboTy paHee BO MHOTO OMpefensna KOMMOHOBKa
nBwratena u npoyHoctu getanen THBM. B 3aBucumocTy
0T MOLUHOCTVM AW3e/bHOr0 ABUraTefiAi U ero WUcnosHe-
HuA THBJ nmetoT 3-x nyyeByio CXeMy UK PAQHYIO, C KONU-
4eCTBOM CeKumi oT 1 o 4, u garke bonee. Mpu 6onbLuoM
nuTpaxe AM3ens B LUenAX YHUOMKALMM BO3MOMKHO NpUMe-
HeHue B TONNMBHOM cucteMe 2-x 1 bonee THBL.

B HacToAllee BpeMA BCEMM MNpOM3BOAUTENAMU TO-
MAMBHOM annapaTtypbl aKTMBHO MCMOMb3YKTCA pa3nuy-
Hble PeLLeHVA Mo NoBbieHUI0 HagerkHocTn THBL, Takume
KaK, Hanpumep, MPUMEHEHWe W3HOCOCTOMKUX MOKPLITUM
C MUHMMaTbHBIM KO3(Q(ULIMEHTOM TPEHUA OJ1A NYHKEPHbIX
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Puc. 1. Pa3max KonebaHua BbICOKOro AaBneHUs B akKyMynAaTope ¢ GOpCyHKaMu.
Fig. 1. Range of high pressure oscillations in an accumulator with nozzles.
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Puc. 2. Pasmax Kone6aHuA BbICOKOro AaBNeHWA B akKyMynaTope 6e3 GpopcyHOK.
Fig. 2. Range of high pressure oscillations in an accumulator without nozzles.

nap, POJIMKOBbIX TOSIKATENEN, SKCLEHTPUKOBBIX HaHUMHbIX
Wwanb Banos (Npu3M) 1 T.0. TaKKe Knaccuyeckue 6poH30-
Bble MOALUMMHUKM CKOJIbHKEHWA OMOp BaJioB YCTYNUAM CBOE
MECTO KOMMO3WUTHBIM MHOrOC/IOMHBIM MaTepuanam ¢ Ted-
JIOHOBbLIM MOKPBLITUEM, KOTOPOE BbIJEPHKUBAET 3HAUUTENBHO
bo/bLIME OKpPYHHBIE CKOPOCTU U yOeNbHbIE Harpysku. Bee
3T0 B COBOKYMHOCTW [aeT 60/ibLUMe BO3MOMHOCTU MO Bbl-
bopy KonmyecTBa CEKLMI, AUAMETPOB U XOL0B MiYHKEPOB,
Bbl6Opa OJHOBEPLUMHHBIX MW MHOMOBEPLUMHHBIX Kynay-
KOB [/1A1 [JOCTUMKEHUA HE TOIbKO MUHUMANbHBIX rabapuTos
THB[, Ho v bonee paBHOMEpPHOW HaKauKW TOM/IMBA B aKKY-
MYNATOP W CHUMEHMA Harpysku Ha npusog THBL.

Mpu BbIGOpE KOHCTPYKTMBHOIO UcnonHewus THBL B nep-
BYI0 0Yepedb paccMaTpuBaeTCA BOMPOC O TOM, KaKoW npu-
BOJ OpraHu30BaH Ha ABuratesnie AnA Hacoca. B page cnydaes
Ha [BWraTeflb, KOTOpLIA paHee MMEeN MeXaHUYECKYI0 TOM/MB-
HYI0 CUCTEMY, YCTaHaBNMBAKT aKKYMYNATOPHYI0 TOMIUBHYIO
cuctemy Common Rail 6e3 n3MeHeHWA nepeaaToyHoro oTHo-
WweHuA BpaLlenuna Bana THB[ u konenuyatoro Bana ggurare-
nA. Bcnepcteue vero Ban THB[ BpaluaeTcA B 2 pasa MeJieH-
Hee No OTHOLLEHWIO K KONeHYaToMy Baiy, U 4NA NONyYeHus
Heobxoaumon nponseoanTensHocT THBJ] Heobxoammo nnbo
MPUMEHATb YCKOPAIOLLMIA pedyKTop, Mb0 YBEIMUMBATL KO-
JINYECTBO HACOCHBIX CEKLMIM Ha pAgHOM KomnoHoske THB.
OpHaKo Bce 3TM OeWCTBUA NPUBOAAT K YBEMYEHMIO AeTanen
¥ rabaputos Kak THB[, TaK 1 [BMraTens B LIENOM.

XopoLwKM pelleHWeM B TaKOM Cilyyae ABAAETCA Mpu-
MEHEHWA POJIMKOBLIX TONIKATeNen COBMECTHO C [ABYX-,
Tpex- BEPLUMHHLIM Kyna4koM Ha Bane THB[, 4to obecne-
UMBaET NMPU MUHUMaNbHBIX rabapuTax Hacoca Heobxopam-
Mylo npoussogmTensHocTe THB[. B aToM cnyyae otnagaet
HeobxoamMMocTb 60MbLUIOr0 M3MeHeHWAa npusoaa THBL,
OpraHM30BaHHOr0 Ha fBUratene UM HeobxoauMocTb Npu-
MEHEHUA ycKopAlowero pegyktopa. lpu aToM cHuKaetcA
HepaBHOMEpHOCTb NOTPe6IEHNA MOLLHOCTH, 3aTPauMBaEMoin
Ha THBL, 1 HecKoNbKO CHUMKAeTCA aMnauTyda KonebaHua
[aBNIEHUA B aKKYMYNIATOPE.

DAI: https://doi.org/10.17816/0321-4443-108775

CoBpeMeHHble ABUrateny, paspaboTaHHble M3Ha4asnbHO
Mof, aKKYMYNATOPHYI0 TOMIUBHYIO CUCTEMY, UMEKT YCKOPEH-
HbI npuBog THBL, T.e. npuBog C YacToTo BpaLleHWA nnbo
PaBHOM 4acTOTe BPaLLEHWA KONIeHYaToro Bana, Mbo npe.bl-
LuatoLLei ee. B TakoM criydae BO3MOXKHO MPUMEHEHME KaK po-
JIMKOBOIO TONKATeNA, TaK U LIMAIMHAOPUYECKOrO C HaXMMHOM
MPU3MON, ABNAlOLLErocA bosiee MPOCTBIM U TEXHOMOrMUHBIM
B M3roToBfeHMW. CTOWUT y4nTbIBaTH, YTO, MOBLILLEA 060POThI
Basla HacoCa, CYLLLECTBYET BO3MOMHOCTb YMEHBLUUTD rabapuThl
Hacoca, NoBbICUTb PaBHOMEPHOCTL MoAauM, obecneunTts 6o-
Nee HaJieHylo MyCKoBYI0 nogady, 0bnerynTb ycnoBmaA pabo-
Tbl NOALLUMMHWKOB CKOMbMEHWA. [InA cnpaBKu: aBUaLMOHHbIE
THBL pabortatot npu yactotax Ao 16—20 Tbic. 06/MuH. Orpa-
HUYEHUs KX BbICTPOXOOHOCTU 06yCNaBnMBalOTCA YCNOBMAMM
HaroJIHEHWA NYHHKEPHBIX NofocTel, 6e3ynapHOCTbI0 paboTbl
TONKaTene, BU6paLUMAMM OT HeypaBHOBELUEHHOCTW. Yuco
HaCOCHbIX CeKuui obecneuymBaeT paBHOMEPHOCTb Mopayu
W KpyTALLEro MoMeHTa. He cylecTByeT pasyMHbIX apryMeHTOB
nq ucnonb3oBaHua B THBL ausens HebosbLLIOK MOLLHOCTU
C YMCIIOM HaCOCHBIX CeKLMM, bonbLue YeTbipex. Mpy Takom cxe-
Me CM/IbHO CHUMKAETCA NpoYHOCTb Bana THB[ [4, 5].

C uenblo onpepneneHna BAUAHWA KOHCTpyKumm THB[
Ha HanojiHeHWe TOM/IMBHOMO aKKyMynATopa M KonebaHus
[aBJIEHWA TOMNMBA B aKKYMYNATOpe ObIMW MCCNeROoBaHbI
B CMELManM3MpoBaHHOM MPOrpaMMHOM obecneyeHnmn oc-
HOBHbIE pacrnpocTpaHeHHble BapuaHTbl ucnonHeHua THBL
C OQMHaKOBOW TeOMETPUYECKOM NPOM3BOAUTENbHOCTLI
okono 230 11/4 Ha HOMWHANBHOM perKuMe paboTbl (YacToTa
BpaLeHnA Bana THB[] ogvMHakoBas 4fia BCex Cny4vaeB U Co-
ctasnfet 3200 06/MuH):

o 3-x nyyesowt THB[ (3 cekumm pacnonoxeHsl nog 1200
Mo OTHOLLIEHMIO APYr K APYrY, OOHOBEPLUMHHBIN JKCLIEH-
TPMKOBBIV KynauoK), d/h=8/8 mm;

*  pAOHbIN 2-X cekumoHHbIA THBI (paboTa cekumii npouc-
X0AUT nooyepenHo Yepe3 Kawable 180° No OTHOLLEHMIO
OPYT K OpYry, 0OQHOBEPLUMHHBIN 3KCLLEHTPUKOBDIN Kyna-
yok), d/h=8/12 mm;
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e pAOHbIA 2-X ceKumoHHbin THB[ c OByxBEpLUMHHBLIM
KynaykoM (paboTa CeKuMi NpOMCXOAWUT noodepea-
HO Yepe3 Kaxable 90° No OTHOLUEHMIO ApYyr K Apyry),
d/h=6/10,5 mMm;

e pAQHbIA 2-X ceKumoHHbIM THB[ c TpexBepLuMHHbLIM
KynaykoM (paboTa CeKUMI NpoMCXoauT noovepen-

HO Yepe3 Karible 60° No OTHOLUEHMIO ApYr K Opyry),
d’h=6/7,1 Mm.

PE3YJIbTATbI UCCNTIEQOBAHUA

[nA pocturKeHnA BbICTPOro U TOYHOTO PerynmMpoBaHuA
[aBNeHUA B TOM/IMBHOM aKKyMyNATOpe € NoMolLblo 6ioKa
no3upyloLlero, yctaHoeneHHoro B THB[I, HeobxoauMo, uto-
6bl HacOC NOAABaN Kak MOMKHO MEHbLLE LIMKIIOBbIE NOJaum
CEKLMIA HAacOCHBIX B akKyMynATop. YeM MeHblue bygeT Lm-
KNoBaa mofjaya CEKLMM HACOCHOW, TEM MeHbLUE NMpOU30M-
et 3abpoc AaBneHUA B TONIMBHOM aKKYMYNATOPE, T.K. 610K
A03MPYIOLLMIA MMEET HEKyI0 3aiepKy Ha cpabaTbiBaHue,
3/MIeKTPOHHAA CUCTEMA YNpaBneHUA ABUratena CuMTbiBaeT
BCI0 BXO[HYI MHOpMaLMIO C [aTYMKOB U MOTOM NOAaeT
ynpaBnsowmi curHan. C 3Toi uenbio 6bin paccMoTpeHbl
MrHOBEHHbIE NPOU3BOAUTENBHOCTUA CEKLUMIN HACOCHBIX Bbl-
LeyKa3saHHblx ucnonHenui THBL. Pe3ynbTathl uccnegosa-
HWUI NpefcTaBneHbl rpaduyueckn Ha puc. 3 u 4.

CxeMa pAQHOro 2-X CEKUMOHHOrO Hacoca € 3KCLEH-
TPMKOBbIM BanoM (0JHOBEPLUMHHBIA KynauyoK) MeHee
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npuemsema, eciim CyauTb No HEPABHOMEPHOCTM HarHeTa-
HWUA TONNMBA B aKKyMynATop (cM. puc. 1) No cpaBHeHWIO
C aHaNoOrMYHOM CXEMOW, HO C ABYXBEPLUMHHBIM KylauyKoM.
MrHoBeHHaa UMKNOBasA Nojaya CeKuuW B NepBOM Ciyyae
pocturaet 600 MM, uTo B 2 pasa 6onblue, YeM [ANIA CXEMbI
C [IBYXBEPLUMHHbIM KyNayKoM, U NpM 3TOM YacToTa nopa-
4M TONNMBa B 2 pasa HWKe (KONMYeCTBO MOAay Nopuumn
TONAMBA CEKLMM HACOCHBIX B aKKYMYNATOpP 33 eAMHMLY
BpPEMEHMN).

JloCTOMHCTBOM pAOHOM CXeMbI Hacoca ¢ ABYXBEPLUMH-
HbIM KylauykoM ABNIAETCA BO3MOMHOCTb paboTbl Hacoca
Ha MeHbLUMX YacToTaX BpaLLeHMA Bafa Hacoca OTHOCMK-
TenbHo THB[l ¢ ofgHoBeplwmMHHbIM BanoM. [lpuMeHeHune
[aHHOro TWMa Hacoca BO3MOMHO Ha [M3eNAX 0T NpuBO-
[a KNaCcCMYecKoro Hacoca, rae 4YactoTa BpallueHus Bana
Hacoca B 2 pa3a HMMe 4acToTbl BPALLEHUA KONEeHYaToro
Bana aswurartens. [lpuMeHeHne B 3ToM cnyyae THBI ¢ oa-
HOBEPLUMHHBIM BaioM MOMKET bbITb HelleniecoobpasHo BBM-
Ay HeobxoAMMOCTH YBENIMYEHUA X04a M AUaMeTpa niyH-
¥epa CeKUUM, YTO CHU3MUT HaLeHHOCTb HAacoca B LieNOM.

Cxema 3-ny4eBoro Hacoca ABNIAETCA NPMEMIIEMOM C TOYKU
3peHUA HepaBHOMEPHOCTU HarHeTaHUA TOMNNBA B aKKyMy-
NATOP M ABNAETCA pacnpocTpaHeHHbIM BapUaHTOM NpUMeHe-
HWUA B IM3eNeCTPOEHUM (CM. puC. 4). MrHoBeHHas LUMKoBas
nomada cexkumn pocturaet 400 mm3 uto B 1,5 pasa Hue
MIHOBEHHOW LMKNOBOM NoJayuM PALHOMO 2-X CEKLMOHHOMO
THBL ¢ ogHoBepLUMHHBIM BanoM. [1py 3TOM YacToTa nogaum
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Puc. 3. paduK MrHoBeHHOM NPOU3BOAMTENIBHOCTU CEKLMM HACcOCHBIX PAAHBIX 2-X ceKumoHHbIX THBI ¢ ogHO- M ABYXBEPLUMHHBIMM

Banamu.

Fig. 3. The graph of instant performance of pumping sections of inline two-sectional high-pressure fuel pumps with one-peak and

double-peak shafts.
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BEPLUXHHbLIM Ba/lOM.

Fig. 4. The graph of instant performance of pumping sections of
pump with triple-peak shaft.

TONAMBa B akkymynATop B 1,5 pasa Bbiwe. 310 no3BonAeT
nonyyuTb 6onee nnaBHoOe perynupoBaHWe OaBneHWA B To-
MIMBHOM aKKYMYNATOpE.

THBI ¢ 3-x ny4eBOM CXEMOW MCMONHEHMA 3HAUYUTENBHO
YCTYNaeT Mo HePaBHOMEPHOCTU 2-yX CEKLMOHHBIM HacocaM,
Y KOTOPbIX BaNl UMEEeT [BYX- W TPEXBEPLUMHHBIE KyNayKu.
MrHOBEHHaA LMKNOBaA nojaya y HWX He npesbiwaer 300
1 200 MM? COOTBETCTBEHHO, YTO ABAIAETCA Haubosee npueM-
JIEMOM CXEMOW MCMONTHEHWA HAcoCa C TOYKKU 3PEHUA PaBHO-
MEPHOCTM HaKayku TOMIMBA B TOMJIMBHBIA aKKYMyNATOP
1 Harpy3ku Ha npueog THB[. MocnegHee no3sonAeT 4ocTmyb
Hambonee TOYHOro M BLICTPOrO PEryNMPOBaHUA [aBNEHWUA
B TOM/IMBHOM aKKyMYJIATOpE U B CBOIO 0Yepefpb, MOBLICUTL
TOYHOCTb LIMKIOBOM MOAAYM 3NEKTPO-TMAOpPOYnpaBiAeMon
dopcyHkM B ousene. HeobxoauMo 0TMETUTL, YTO B Cllyvae
npuMeHeHnA cxeMbl pagHoro THBJ ¢ TpexsepLunHHBIM BanioM
CNOXKHOCTb M3rOTOB/IEHUA BaMna Hacoca U NOBbILIEHHbIE Tpe-
60BaHUA TOYHOCTW NPELM3UOHHOM HACOCHOW Mapbl Bbi3BaHbI
MOBBILLEHHBIMU CKOPOCTAMM TPEHMWA MAYHKEpa.

BbIBOAbI

Mpv aganTauuy UK NPOeKTUPOBaHUM HOBOM TOMIMBHOM
annaparypbl He06X0AMMO yLenATb AOMHKHOE BHUMaHWe BOJI-
HOBbIM fABNIeHMAM. KonebaHwa aaBneHns B KOHTYpe HU3KOro
W BbICOKOrO aBNEHWUA AU3E/bHOM TOMJIMBHOM CUCTEMbI MO-
TYT Bbi3blBaTb LUYM W NOBPeAEHNUA aeTanei. OHu BamsioT
Ha (YHKUMOHANbHbIE XapaKTEePUCTMKM W HA[EHHOCTb.

DOl https://doi.org/ 10

a three-radial high-pressure fuel pump and an inline two-sectional

Ananu3 konebaHUi MOXKHO NMPOBOAWTH HE TOJIBKO MO pas-
LEeNbHOCTH, HO U B KOMMJIEKCHOW TOMNIMBHOM CUCTEME, TaK
KaK HeobX0AMMO yunTbIBaTb BIUAHME Ha NapaMeTpbl Kone-
6aHMi 0TAEeNbHBIX KOMMOHEHTOB cUCTEMbI. [ins paccMoTpe-
HWA OTAENbHbIX KOMMOHEHTOB W B3aVMOB/IMAHWA KOMMOHEH-
TOB TOMAMBHOW CUCTEMbI MeXAY C060 Ha TEOPETUYECKOM
YPOBHE MOMKHO MCMOMb30BaThb CMeLManM3npoBaHHoe npo-
rpaMMHoe obecneyeHue.

Ha ocHoBaHWM BbilenpMBeAEHHBIX WUCCeS0BaHUM
paccMOTpeHbl pasfinyHble KOHCTpyKumMu THBJ cucteMsl
Common Rail, oueHeHbl UX [OCTOMHCTBA M HEOOCTATKM
Mo OTHOLLEHWIO ApYr K Opyry.

Ananus paccMoTpeHHbIx cxeM ucnonHenuna THB[ cucre-
Mbl Common Rail nokasan cywecTBeHHOe MPenMMYyLLECTBO
THB[l pAgHOM cXeMbl UCMOMHEHWA C ABYX- W, 0CO6EHHO,
C TpexBepLIMHHbIM BanoM. 0fgHaKo cylecTsyloT 6onblune
CIOXKHOCTU U3rOTOBMNEHWA BbILLIEYKa3aHHbIX AeTanei 1 npu-
CYTCTBYIOT MOBBILUEHHbIE CKOPOCTU TPEHWA NayHxepa. Mpu-
MEHEHME TaKMX CXEM MCMOSIHEHWA HAcOCOB OMpaBAaHbl
B M3ene, Fae opraH1M3oBaH ManoobopoTHbIv npusog THBL,
M MIET peyb He TOMbKO 0 NepeBofe ABUraTeNA Ha aKKyMy-
NATOPHYIO TOMAMBHYIO CUCTEMY, HO M CTOMT 3ajaya Mo yBe-
JIMYEHUIO MOLLLHOCTU An3eNA.

PacnpocTpaHeHHaa Knaccuyeckaa cxema WCMOfHe-
Hua THBL c onTuManbHbIMM cpefHecTaTUCTUHECKUMU
KonebaHMAMK HaKauku TOMNMBA B aKKYMYNATOP M MpocTo-

TOWM U3roTOBNEHWA ABNAETCA 3-€X Jly4eBan CXeMa UCMOJHe-
HWA Hacoca.
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TEOPVH, KOHCTPYNPOBAHWE, UCTIBITAHMA

AONOJIHUTE/IbHAA UHOOPMALIUA

Bknapg aetopoB. CA. Tiomuxos — MOMCK MybnvKaumi
Mo TEMe CTaTbM, MPOBEAEHNE UCCNe0BaHMI, HanMCaHWe TeKcTa
pyKonmeu; C.I1. KynmaHaKos — peiakTMpoBaHMe TEKCTa PYKOMMCH,
yTBEPHKOEHME GMHAMBHON Bepcun. Bee aBTopbl NoATBEpHKOAIOT
COOTBETCTBME CBOEr0 aBTOPCTBA MEMK[YHAPO/IHbIM KpUTEPUAM
ICMJE (Bce aBTOpbI BHEC/M CYLLIECTBEHHBIV BKNaf B pa3paboTky
KOHLIeNLyK, MpoBeAEeHNe 1CCref0BaHNA 1 MOATOTOBKY CTaTbi).

KoH$MKT nHTepecoB. ABTOpbLI EKNapUPYIOT OTCYTCTBME
ABHBIX V1 NMOTEHLUMASBHBIX KOHQIMKTOB MHTEPECOB, CBA3AHHBIX
C NybnvKaumen HacTOALLIEN CTaTbW.

MUcTouHnK  ¢uHaHcupoBaHMA. ABTOpbl  3aABRAIT
06 OTCYTCTBMM BHELLHEr0 GMHAHCMPOBaHWA NPpY NPoBedeHNN
1ccnenoBaHu.
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