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Summary. The use of flammable liquids for starting internal combustion
engines can improve the starting characteristics of a “cold” diesel engine at low
temperatures. The method of introducing fluid into the engine intake manifold
requires certain skills of the operator and assistant, and does not allow control
of the fluid dosage and supply time, which impairs the efficiency of diesel start-
ing. To automate the process of “cold” starting of a diesel engine, a device has
been proposed that allows the operator, at the moment of starting the engine, to
remotely control the process of supplying starting fluid to the intake manifold
based on organoleptic controls, which increases the likelihood of starting the
internal combustion engine in conditions of negative temperatures.
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COBEPIIEHCTBOBAHHUE CITIOCOBA OLIEHKHU
3®P®EKTUBHOM MOIHOCTHU JIU3EJIbHOIO IBUT ATEJIS
B PEXXMME PABOTHI «CBOBO/IHBI PA3T'OH-BBIBED»

AnHOTauMsA. B craThe mpelncTaBieHbl PE3YNbTAThl dKCIEPUMEHTATbHBIX
WCCJIEJOBAaHNH, HaNpaBIEHHBIX Ha ornpenesieHne 3(PQeKTUBHON MOIIHOCTH
PSAAHOTO MIECTHIIMIINHAPOBOTO AU3EIHHOTO ABUTATEIS C JIEKTPOHHBIM OJIOKOM
YIpaBJIeHUS N0 BEJIMYMHE PEaKIMi Ormop Ipu paboTe B PeKUME «CBOOOTHBIH
pasroH-BEIOET». DKCHEPHUMEHTAIFHO YCTAHOBICHO, YTO PAa3TOH IBHUTATENs
OCYIIECTBIISLICA 32 2,45 ¢ MpHU 3TOM MaKCHUMallbHas MOIIHOCThH JABHTATENs CO-
craBuia 102 kBt. OTxitoueHne 0JHOro U3 UWIMHIAPOB IIPUBENIO K YBEIHUYEHUIO
BpeMeHH pas3roHa 10 3,3 ¢ mpu MomHocTH asurarens 80 kBt. Bpems cBobon-
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HOTO BBIOEra JBUraTeNs HE 3aBUCHT OT 4HciIa PabOTAIOIINX IMIMHAPOB M CO-
cTaBJiseT 6,2 c.

Abstract. The paper presents the results of experimental studies aimed at
determining the effective power of an in-line six-cylinder diesel engine with an
electronic control unit when operating by the magnitude of the support reac-
tions in the "free acceleration-exit" mode. It was experimentally established
that the engine acceleration was carried out for 2.45 s with the maximum power
of the engine amounted to 102 kW. Disconnection of one of the cylinders re-
sulted in an increase in acceleration time to 3.3 s at an engine power of 80 kW.
The free run-out time of the engine does not depend on the number of operating
cylinders and is 6.2 s.

KnaioueBbie cioBa. /IBurarenh BHYTPEHHEI'O CrOpaHUsi, CBOOOTHBIN pas-
TOH-BBIOET, PEaKIM1 OMOp, MOIIHOCTh

Keywords. Internal combustion engine, free acceleration-excursion, sup-
port reactions, power

CyIecTByromme MeToIbl OUEHKH 3((EKTUBHOW MOIIHOCTH JIBUTATEICH
BHYTPEHHETO CT'OpPaHHWs, OCHOBAaHHBIC HAa M3MEPCHUU KPYTSIIEr0O MOMEHTA IPH
CcTaOMIBHOW 3arpy3ke nBuratens [1], He HAOUTM MIMPOKOTO NMPHUMEHCHUS, TakK
KaK TpeOyIOT IPUMEHEHUS CII0KHOTO TEXHOIOTMIECKOTO 000pYIOBAHHS.

OreHka (P GEKTHBHON MOITHOCTH BUTaTeNel BHYTPEHHETO CTOPAHUS 110 YC-
KOPCHHIO KOJICHYATOro Baja [2,3] Takke He MPUMEHSETCS, TaK KaK e¢ UCIIOIb30Ba-
HHE BO3MOXXHO TOJBKO TIPH W3MCHEHUH CKOPOCTH BPAIICHHS KOJCHYATOrO Baa.
Peanm3oBaTh TaHHBIN METOJ MPH CTAOWITLHOM 3aTrpy3Ke IBUIATeIsl HEBO3MOXKHO.

V3BecTHBIII METON ONpeNelcHHs MONIHOCTH JABHTATelell BHYTPEHHETO
CropaHHus 110 BEIMYHHE PEaKIUI OMOp MO3BOJISET OIIEHUTH MOIIHOCTh TIPU pas-
TOHE JIBUTATEN U NpH CTAaOWIBHOW ero 3arpyske [4], HO ero peamu3amust Uis
PSAAHBIX MIECTULIMIIMHAPOBBIX ABUTATE]ICH HE MPOBOIMIACK.

[TosTOMY aKkTyanbHBIM M MPAKTUYCCKA 3HAYAMBIM CTAHOBHUTCS COBEPIICH-
CTBOBaHHE Crocoda OINeHKH 3P (GEKTUBHONH MOIIHOCTH JJIS PSIHOTO IISCTUIHU-
JUHIPOBOT'O TBUTATENS, pAOOTAIOMIETO B PEIKUME «CBOOOIHBINA Pa3TOH-BHIOETY.

DKCIIEpUMEHTAIbHBIC HCCICIOBAaHUSA ITPOBOAWIM Ha 0a3e aBTOMOOWIISA
KAMA3-65115 ¢ geuratenem Cummins [SBe 300. B omopsr nBurarens ycra-
HABJIMBAIA TCH30METPUICCKHE NaTYHKH (PUCYHOK la, 0) TakuMm oOpa3om, 4To-
OBl cuibl OT ONOKa JOBUTATENs MOTHOCTHIO BOCHPHHUMAIICH TEH30METpUYC-
CKMUMH JAaryukamMu. CHUrHaibl OT TE€H30METPUUECKUX JAaTYMKOB MOCTyHNAIU B
Omok aBTOMOOWIBHON muarHOoCcTHKH AMJI-4]], rme mpeoOpa3oBHIBANIKACH B
nudposoii Bua. CHrHAIBI OT TEH30AATYHKOB MPEIBAPUTEIHFHO YCHIMBAINCH B
mpeoOpa3oBaTeisiX CHTHaNA (Ha PUCyHKe | He yKaszaHBI), IpHYeM Ipeodpaso-
BaHUE MPOUCXOAMIIO O MPSIMOJIMHEHHOM 3aBUcuMocTH B uHTepBane 0...10 B.

B nanpHeimem nHpOpMaIys B TH(GPOBOM BHAE IMOCTYIIala HA IIEPCOHANb-
HBIA KOMITBIOTE, TJIE IIPOUCXOIUIIO €¢ HAKOIUICHUE H 00padoTKa.
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Pucynox 1 — Kommnekc ans uamepenuil peakiuii onop:
a — TeH30METPHIECKHH JAaTIMK Ha MpaBOH MepeAHel onope IBUraTens;
0 — TeH30MeTpHUYECKHUil TaTINK HA IPABOH 3aJHE Olope ABUraTes;
B — OJIOK aBTOMOOMIIbHOH nuarHocTuka AMJI-4/1; T — mepcoHaIbHBIN KOMIIBIOTED

ITpn mpoBeneHWM SKCIIEPUMEHTOB JOIOJHHUTEIBHO CUUTHIBAIM HArHO-
CTHYECKHE NapaMeTpbl M3 BCTPOSHHOM CHCTEMBI JTMArHOCTUPOBAHMSA: YacTOTY
BpalleHHs KOJICHYATOro Bajla, pacxo]] TOIUIMBA, TOJIOKEHUE MeJlalii aKkcelepa-
TOpa U 1p. M3MepuTeNnbHBIN KOMIUIEKC apaMeTpOB BCTPOEHHOM CHCTEMBI M-
arHOCTHPOBAHUSI NPEJCTABIICH Ha PUCYHKE 2.

Tepeonuasiii koMIBIOTED

*d Bluetooth

OBD 11

—  []OTOK JJAHHBIX

Scanmatik 2 PRO

Pucynok 2 — KoMmiexe ajist ©3MepeHns MapaMeTpoB JBUTATENIS

ITocne ycTaHOBKM JMAarHOCTHYECKOTO 000PYAOBaHUS IIPOBOIMIIN IPOOHBIE
M3MEpEeHUs U pa3padaThIBaI IPOrpaMMy IKCIIEPUMEHTAIBHBIX UCCIIEIO0BAHUM,
KOTOpast BKJIIo4aja B ce0s IMYCK M MPOTPEeB IBHUraTeisi BHYTPECHHETO CrOpaHus
JI0 HOMHHAJBHOW TeMIlepaTypbl OXJIaXIarolmlel >KUAKOCTH M Macia, BBIBOA
JIBUTATENIsl B TECTOBBII PEXUM «CBOOOIHBIM Pa3rOH-BBIOET» C MATHKPATHBIM
TIOBTOPEHHEM M OJHOBPEMEHHOH 3alHChI0 M3MEpSEMbIX HapaMeTpoB. OTKIO-
YeHHE TOIUTMBHOW (POPCYHKH YETBEPTOrO LIWIMHAPA U TIOBTOPEHUE N3MEPEHUH.
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YacToTa BpaleHus Vekopenne KB, ¢?
KB. mun!
3000 r 160
2500 F 120
2000 - 80
1500 - 40
1000 o
500 F -40
0 - -80
0 2 4 6 8 10 12
—=—UYacrora Bpanienus KB —— Yexopenne KB Bpewms msmepennii, ¢

PI/ICyHOK 3 — lI3MeHeHne 4acTOThI BpallleHHsd U YCKOPEHHUS KOJIEHYAaTOro BaJjia
B Iponecce CBO60,HHOTO pa3roHa ABUraTest

ITo pe3ympTaramM SKCIIEpUMEHTAIBHBIX HMCCICIOBAHUH YCTAHOBJICHO, YTO
pas3roH ABUTATENS HA BCeX PadOTAIOMNX IIIMHIPaX cocTaBisieT 2,45 ceKyH/bl,
ycKkopeHue pasrona gocturaer 133,1 ¢ (pucynok 3). Bpems BbIGera cocrapiis-
er 6,2 c. Pasron nBuraresns ocyImecTBISUICS ¢ YaCTOTHI BPAICHUS KOJICHYAaTOTr0
Ban 775 mun’ 10 2850 mMun"'. MakcuMalbHOE 3aMeIjIeHHe KOJNEHYATOro Baja
HaBII0AN0Ch B TIEPBBIE MTHOBEHHS BHIOETA H COCTABIAIO MUHYC 63,7 ¢~

acToTa BpalmeIa Vekopenne KB, ¢2
KB, mun *
3000 160
2500 '3 “'\\\ 120
2000 80
“A‘“
1500 ““A“ 40
1000 “‘,/ “:W 0
500 UTSTR RN -10
0 -80
0 2 4 6 8 10 12 14
——TUYacroTa Bpamenuss KB~ —s—Vckopenne Bpewms maMepenwit, ¢

PI/ICyHOK 4 — VI3MeHeHHEe YaCTOThI BpallleHHsd U YCKOPEHHUS KOJIEHYAaTOro BaJjia
B ponecce CBO6OIIHOFO pa3roHa ABUratesis rnpu pa60Te
C OAHUM OTKIIFOYCHHBIM HUIMHAPOM

ITpn oTKMIOYEHNH TOIUIMBHOM (POPCYHKH YETBEPTOrO IMJIMHIpPA BpEMs
pasroHa yBennm4mioch 10 3,3 ceKkyHA (PHCYHOK 4). YCKOpeHHe KOJICHYaToro
Baja jocTUrasno 3Hadenns 110 ¢, Briber KOTeHUaTOro Baga XapakTepH3yeTcs
AHAJIOTMYHOI BETHUMHOM 3aMeuieHns (64 ¢), TakuM 06pa3oM, OH He 3aBHCHT
OT Yncia paboTAIOMHNX HMITHHIPOB.

MolHOCTb IBUTATENsl U3MEHAETCS B MpeAenax oT Hyis 10 98 kBt npu pa-
Oore aBuUraTens Ha BCeX IMIMHApax (pucyHOK 5). IIpm 3ToM MakcMManbHOE
3HAYEHHE MOIIHOCTH JIOCTHTaeTCs IIPH YacTOTE BPAIICHMS KOJEHYATOro Baja
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2688 mun"'. TIpu paGoTe ABHTATENs C OTKIIOUEHHBIM UETBEPTHIM LIIHHIPOM
MakcuMaibHas 3()(eKTHBHas MOIIHOCTH JBHUTaTeNs cocTaBisieT 72,6 kBt nmpu
YacTOTE BpAIIEHHs KojleHJaToro Bana 2591 mun’'. TakuM 06pa3oM, OTKITIOUE-
HHUE OHOTO M3 LWJINHIPOB IPUBOIUT K CHIDKEHHIO 3 (PEKTHBHON MOIIHOCTH B
3aJ]aHHOM TECTOBOM pexuMe paboTel Ha 26%.
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PI/ICyHOK 5 — 3aBHCHMOCTb M3MCHCHUS MOIIIHOCTH ABUI'aTCJII BHYTPECHHETO CropaHust
OT 4aCTOThBI BpallICHU KOJICHYATOI'O Bajla IIpu pa60Te B PCIKUME ((CB060HHLIﬁ pas3ron»

[pemnoxxeHHBIH crToco0 ompeneneHus dPQEKTHBHON MOIIHOCTH BUTATEICH
BHYTPEHHETO CrOpaHHs MO3BOJISAET OLCHUBATH SHEPTETHUCCKIE TIOKA3aTeITH IBUTATe-
JIeH, B TOXKE BpeMsI 33 JaHHBII TECTOBBIN PEKIM PaOOTHI 00ECIICUHBACT 3arPY3Ky IBH-
raress Toibko Ha 44,5%. [Ipn HomuHanbHOM MotHOcTH apuratens 220 kBrt, npen-
JIOKEHHBIH CIIOCO0 TIO3BOJIET €T0 3arPY3UTh JIMIIH KPAaTKOBPEMEHHO 110 98 KBT.
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Summary. The performance of modern engines is evaluated by a set of di-
agnostic parameters that assess the performance of a particular system, but do
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not take into account engine power and fuel energy efficiency. The article pre-
sents the results of experimental studies aimed at determining the effective power
of an in-line six-cylinder diesel engine with an electronic control unit when operat-
ing by the magnitude of the support reactions in the "free acceleration-exit" mode. It
was found experimentally that the engine was accelerated in 2.45 s, the maximum
acceleration of the crankshaft was 133.1 s, and the maximum power of the engine
was 102 kW. Disabling one of the cylinders resulted in an increase in acceleration
time to 3.3 s with a decrease in maximum crankshaft acceleration to 110 s and
engine power to 80 kW. The free run-out time of the engine does not depend on
the number of operating cylinders and is 6.2 s.
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IPOEKT BHEJAPEHUSA YACTOTHO-PEI'YJIMPYEMbIX
IJIEKTPOIIPUBOIOB HACOCOB B OTOIIUTEJIbHBIX
KOTEJIBHBIX OTJAJIEHHBIX CEJbCKHUX PEIT'HOHOB

AnHoTanusi. PaboTa mocBsIIeHa pPacCMOTPEHHIO BOIPOCOB AKOHOMHHU
SHEPropecypcoB Ha OCHOBE alpOOMPOBAHHBIX HPOEKTOB IO BHEAPEHHUIO dac-
TOTHO-PETYITHPYEMbIX 3JICKTPOINPUBOIOB HACOCOB B OTONMUTEIBHBIX KOTEIb-
HeIX. [IpescTaBieHa cxema MOJENH JUIs HCCIEIOBAHMS MTPOIIECCOB ITyCKa acHH-
XPOHHBIX JIBUTATENEl OT MHBEPTOPA C aHAIM30M OCLIHJUIOTPAMM.

Abstract: The work is devoted to the consideration of energy saving issues
based on proven projects for the introduction of frequency-controlled electric pump
drives in heating boilers. A model diagram is presented for studying the processes
of starting asynchronous motors from an inverter and analyzing waveforms.

KiroueBbie ciioBa. Hacoc, acHHXpOHHBIN IBUTaTeNb, TyCKOBOW TOK, HHBEPTOP

Keywords. Pump, asynchronous motor, starting current, inverter.

B nacrosimee BpeMs IPOM3BOIMTEINSIMH OCBOSH BBIIMYCK IIHPOKOW TaMMBI
npeoOpa3oBaTeneid A HU3KOBONBTHEIX (380 B) acHHXpOHHBIX IBHTATENCH
MOIIHOCTEIO OT 2,2 110 315 kBt. Cuitosast gacth npeodpa3oBareneil peaqn3oBaHa
Ha coBpeMeHHBIX npubopax — IGBT momynsx u ITHOIHO-THPHCTOPHBEIX Oec To-
TEHLIMAJBHBIX CXEMax. DTH NMpeoOpa3oBaTei UMEIOT CIEAYIOINE OCOOCHHOCTH:

e  aBTOMAaTHYecKas HACTPOIKa CHCTEMbI yIpaBIICHUS Ha IBHIATElb;
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