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MoBbllWeHNe HaAEXHOCTU TPAHCMOPTHO-TEXHOIOMMYECKOro
npouecca B 3MMHUIA Nepuop, 3Kcniyartauum asTomobunen

3a CYET NPUMEHEHNA YCTPOMUCTBA KOPPEKLMU TEMNJIOBOIO peXxnma
ANSA CEKUMUN aKKYMYJIATOPHbIX 6aTapen

Anekcaupap Buktoposuy Kyuep, Augpeit Bnagumuposuy KaHyHHNKOB,
Auppeii CtanucnasoBuy Vxesckuit, Bauecnas Hukonaesuy KopaneBckuii,
Cepreii Bacunbesuy LLiutos, EBrennii EBrenbeBny Ky3Hewos
[anbHeBOCTOYHbIV FOCYAapCTBEHHbIN arpapHbIi yHUBEPCUTET

Annomayus. Bonpoc NoBbIIeHNs pab0TOCIIOCOOHOCTH 3a CUET MOJIepKaHus paboueil TemMreparypbl AIEKTPO-
JMTa B aKKyMYJSITOpHBIX Oarapesx (AKDB) siBisiercsi 0cOOCHHO akTyalbHBIM B CEBEPHBIX perHOHAX U Ha JlanbHeM
Boctoke Poccuiickoit denepannu. 310 00yCIOBIEHO TEM, YTO B 3THUX pailoHaX TemIeparypa B XOJIOJHBIH me-
pUOJ BPEMEHU OIyCKAETCSl 10 OYEHb HM3KHMX TEMIIEPATyp, IPUCYTCTBYIOT CyTOYHBIE IEPENajibl OTPULIATEIbHBIX
TEeMIIepaTyp M BbICOKas BETpOBas Harpyska. B oTux ycnoBusiX Ui HojajepkaHus paboueil temreparypbl Mpu
BBITIOJTHEHUH TPAHCIIOPTHO-TEXHOJIOTHIECKUX OTIePAIHid, CBSI3aHHBIX C TPAHCTIOPTHPOBKOM TPy3a, BOIUTEIISIM PH-
XOIUTCS JOTIOTHUTENBHO YKPBIBATh OTCEKH M AKKYyMYISTOpPHbIE Oarapeu, 4To HepoctarouHo 3¢ ¢extuBHo. B He-
KOTOpBIE CEBEpHbIC paiioHbl Poccuu jocTaBKa rpy30B BO3MOXKHA TOJIBKO 3MMOM aBTOMOOMIIBHBIM TPAHCIIOPTOM,
[IPU 3TOM OCOOEHHOCTH CE30HHOM TPAaHCIOPTHUPOBKH TOXE HAKJIAABIBAIOT OIpEAeNEHHbIe TPyIHOCTH. B cBszn
C 9THM BOINIPOC pabOTOCIIOCOOHOCTH aKKyMYJSITOPHBIX OaTapell B XOJ€ BBINOJHEHHs TPAHCIIOPTHOW OIepaliy
U B TIEPHOJ CTOSIHKM BaKEH M aKTyaJleH, TaK KaK OT MX YETKOH M HMCIpaBHOW PaboThl 3aBUCAT 3(H(HEKTUBHOCTD
ABTOTPAHCIIOPTHOTO OOECIICYCHUSI U CPOKH JIOCTaBKH I'py30B. B crarbe NpHBEACHBI Pe3yNbTaThl IKCIIEPUMEH-
TaJbHBIX MCCIECJOBAHUH IO IMOJJIEPKAHUIO ONTUMAJIBHON TeMIeparypbl CEKIHMHM aKKyMYJSATOPHBIX Oarapeld Ha
npumepe aBromobmins KamA3-65111 mpu ux skciutyaranuy B 3UMHHN nepuop. [Toka3aHo, 4TO ONTHUMAabHAS
temneparypa AKB oGecrieunBaercs 3a Cu€T MCIIOIB30BAHMS CIICIIMAIBHOTO YCTPOHCTBA — TEIJIOBOTO HAKOITUTEIIS,
00J1a1a1011er0 HOBU3HOW M MPEAHA3HAYCHHOTO Uil KOPPEKIMU TEIIOBOTO PEKUMa aKKyMYJISTOPHBIX Oarapeil B
JIBIDKEHHH U BO BPEMs CTOSIHKH.

Knioueevie cnosa: >HEpreTMUECKOE CPEACTBO, aKKyMYJISATOPHBIE OaTapen, HU3KOTEeMIEPaTypHBIH PEXUM, Te-
IJIOBOM HAKOMUTENb, 3()()EKTHBHOCTD.

Jna yumupoganusa: IloBblieHne HaJEKHOCTU TPAHCIIOPTHO-TEXHOJIOTMYECKOTO MPOLEcca B 3UMHUN MEPHOL
SKCILTyaTallii aBTOMOOWIICH 3a CYET MPUMEHEHHs YCTPOWCTBA KOPPEKIMH TEIUIOBOTO PEXHMMa Ul CeKIMU aK-
KymyJsiTopHbIx Oarapeii / A.B. Kydep, A.B. Kanynuukos, A.C. Wxesckuii [u ap.] / U3Bectust OpeHOyprekoro
rocyapCcTBeHHOro arpapHoro yHusepcurera. 2021. Ne 2 (88). C. 163-167.
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Improving the reliability of the transport and technological process
in the winter period of vehicle operation due to the use
of a thermal mode correction device for the battery section

Alexander V. Kucher, Andrey V. Kanunnikov, Andrey S. Izhevskii, Vyacheslav N. Kovalevsky,
Sergey V. Shchitov, Evgeny E. Kuznetsov
Far Eastern State Agrarian University

Abstract. The issue of increasing efficiency by maintaining the operating temperature of the electrolyte in
storage batteries (AKB) is especially relevant in the northern regions and the Far East of the Russian Federa-
tion. This is due to the fact that in these regions the temperature during the cold period of time drops to very
low temperatures, there are daily drops in negative temperatures and a high wind load. Under these conditions,
in order to maintain the operating temperature when performing transport and technological operations related
to the transportation of cargo, drivers have to additionally cover the compartments and batteries, which is not
efficient enough. In some northern regions of Russia, the delivery of goods is possible only in winter by road,
while the peculiarities of seasonal transportation also impose certain difficulties. In this regard, the issue of
the operability of batteries during a transport operation and during a parking period is important and relevant,
since the efficiency of road transport and the timing of delivery of goods depend on their accurate and proper
operation. The article presents the results of experimental studies on maintaining the optimum temperature of the
battery section using the example of the KamAZ-65111 vehicle during their operation in winter. It is shown that
the optimum temperature of the battery is ensured through the use of a special device — a heat storage device,
which has a novelty and is designed to correct the thermal regime of batteries in motion and during parking.

Keywords: power tool, storage batteries, low-temperature mode, heat storage, efficiency.

For citation: Tmproving the reliability of the transport and technological process in the winter period of
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TexHU4eckme Hayku

(In Russ.).

[Ipu paboTe HSHEPreTHYECKOro CpelncTBa
(aBTOMOOUIISI) B HU3KOTEMIIEPATYPHBIM TEPUOI
BPEMEHU HArpy3ka Ha TE€HEPATOPHYIO YCTAHOBKY
yBenmmuuBaercs [1, 2]. DTo oOBSACHSIETCS TEM, YTO
K DJIEKTPHUYECKOH CETH aBTOMOOWIA MOAKIIOUCHO
OoJpIIOe KOJIMYECTBO MOTpeOuTeNel (CBETOBBIE U
OTOIUTENbHBIE MPUOOPBI, CPEACTBA CaMOAUATHO-
CTUKH, KOMMYTAllUM U KOHTPOJIS CHUCTEM, MPOUYUE
MOTPEOUTENN AIIEKTPUIECKOTO TOKA).

[Ip 3TOM HEOOXOOUMO OTMETHTH, HYTO, YeM
Oonplie MPUOOPOB MOIKIIOYEHO K IEKTPHUECKOM
CeTH, TeM OOJbIlIasi Harpy3Ka JIOKHUTCS Ha TeHepa-
TOp U B KOHEYHOM UTOTEC Ha BEIMYUHY MOIIHOCTH,
3aTpayrBaeMyr0 Ha €ro MpuBoA. B obmem ciydae
TOK [, HEOOXOAMMBIH JJIsl 3apsAKH aKKyMyIsTopa,
CKJIa/IBIBAETCS U3 CIEAYIOIUX COCTAaBIIAIOIINX:

1= I+ Iy Ly, (1)
rae [, — cwia Toka, HeoOXomumas Ul 3apsIKd

aKKyMynsTopa, A;

I, — cuna Toka, moTpediseMas IEKTPoodOpy-

JTOBaHUEM aBTOMOOWIIS, A;

Iy, — cuna ToKa, morpebnsemas dIEKTpoodopy-

JIOBaHUEM Mpuilena, A.

Kak BuzHO 1o dopmyne (1), B 3MMHHNA TepHO
BPEMEHHU Harpy3ka Ha T€HepaTop B OCHOBHOM BO3-
pacraer u3-3a MOCTOSIHHON PaOOThI OTOMUTENBHOM
cuctembl aBromoOmisa. [Ipu 3tom HeoOxoanmo
Y4eCTh, YTO MpHU 3allyCKe ABUTATEIs B 3UMHUN
MEPHUOJT BPEMEHU HEOOX0IMMO, YTOOBI TeMIIepaTypa
aKKyMyJsTopa OblTa ONTHMAabHON, COOTBETCTBYIO-
el BbIJaue MaKCUMAalbHON CTApTOBOW MOILHOCTH
AKDB, Tak kKak B NPOTUBHOM CIy4Yae MOIIHOCTD,
peanuzyemasi Ha 3aIyCK JIBUTaTeNsl, MOXET OBITh

HezmocTarouHoW. Kpome Toro, cpok skcmiyaTanuu
AKKyMYJISITOpHBIX OaTapeil BO MHOTOM 3aBHCHUT OT
YCIIOBUH, B KOTOPBIX OHU PabOTAIOT.

Marepuag W MeTOAbl. 3HAYUTEIBHOE BIIUS-
HHUE Ha CPOK CIIY>KOBI aKKyMYJISITOPHBIX Oarapei u
KauecTBO MX PabOTHl OKa3bIBaeT pabouasi Temrie-
parypa 3JIeKTpOJInTa, KOTopas J0JIKHA HAXOTUTHCS
B nuamnazoHe ot 0° C mo 30° C. Ilogaepxanue
ONTUMAJILHON TeMIepaTypbl HEOOXOOUMO KakK s
CHIDKEHUS BEPOSTHOCTH caMopaspsijia akKyMyJIsiTopa,
TaKk M JAJs €ro J0JITOBEYHOCTH.

IToaTomMy Bompoc mojaep:kaHus ONTUMAaJIbHOM
paboueli TeMIepaTypbl aKKyMyJISITOpHOM Oarapen
npHu e€ dKCIUTyaTallud MpH HU3KOTEMIEPaTypHBIX
pEeKHMMaxX UCIOIB30BaHMS ABISAETCS BaKHBIM U BOC-
TpeOOBaHHBIM B TPAHCIIOPTHOM OOecrieueHuu [3—5].

C 1011 11IeTbI0 HaMu OBLIO pa3padoTaHo yCTPOii-
CTBO — TEIUIOBOW HAKOMMTENb, KOTOPOE MO3BOJISIET
PELINTh BBHIILICOOO3HAUYCHHYIO TEXHUYECKYIO MpO-
OneMy MO TOAJEPKaHUIO ONTHMAIBHOW TemIepa-
TYpBl aKKyMYJIATOPHOH Oarapen B 3UMHHMI HEPHOJ
BpeMenu (puc. 1 u 2).

OOwiee yCcTpOHCTBO M MPUHIMIT PabOTHI Mpea-
JlaraeMoro ycTpoicrsa nogpoOHO OMUCAHBI B paHee
oryOIMKOBaHHBIX padoTax [6, 7]. YeTpoiicTBo ycTa-
HaBJIMBAETCSl B CEKLHH aKKyMYJSITOPHBIX Oarapet,
CHOCOOHO HAKaIUIMBaTh TEIUIOBYIO SHEPIHIO B Te-
YeHue padoyvero AHA, OCYILIECTBIATh MOAAEPKAHNE
teroBoro Oanmanca AKB u mpu HeoOxomumocTn
OTJaBaTh HAKOIIJIEHHYIO SHEPTHUIO B IEPHO]] CTOSTHKH.

Oco0eHHOCTBIO PAa0OTHl JAHHOTO YCTPOMCTBA
ABJIAETCS TO, YTO OHO MOXET aKKyMYJIHpOBaTh
TEIUIO, IOIy4YaeMOoe OT HarpeBaTeIbHbIX JIEMEHTOB,

164



Izvestia Orenburg State Agrarian University. 2021; 88(2)

Technical Sciences

BCTPOEHHBIX B TEIUIOBOM HAKOMMTENb M MOAKIIO-
YEHHBIX K TEPMOBJIEKTPUUECKOMY aBTOMOOHIBLHOMY
MOJIOTPEBAIOIIEMY MOYII0, BBIIOJHEHHOMY IO
nareHty PO Ne 197094 [8], He moTpebiasis SJHEPTHIO
OT DJIEKTPOCETH aBTOMOOWJIS, a 3aTeM NIpu HEoO-
XOIMMOCTH OTJIaBaTh €ro B IPOILECCE OCTHIBAHMSA
AKKyMYJISITOPHBIM OaTapesiM CEeKLUH.

Pesyabrarel ucciaenoBanusi. [lis moaTBepxk-
neHus: 3¢(EKTUBHOCTH TEMJIOBOTO HAKOMHUTENs
U OINpEAENCHUsl YCIOBUU €ro NpUMEHEHUs i
nojAepkKaHusl onTUMaibHOM Temmneparypsl AKB
OBbUTH TIPOBECHBI M10JIEBBIC HCIIBITAHHUS B YCIOBHAX
BBITIOJIHEHUS TPAHCIIOPTHBIX ONEpaIuil CepuiiHbIM
aBTOMOOMIIEM caMocBajIbHOM rpymnbl KamA3-65111
[IPU TEMIIEpAType OKPYKAIOLIETO BO3/1yXa B AHEBHOM
nepuon Bpemenu —28 °C. [l pukcanmu Temrepa-
TYpHBIX PEKUMOB B XOJI€ MCCIEIOBaHUH HCIIOJb-
30Bajlach BBICOKOTOYHASI LU(poBas MH(paKkpacHas
kamepa HT-18 (puc. 3).

OKcIepUMEHTaNIbHBIE UCCIIEIOBAHHUS 1O POBEP-
K& BPEMEHH HarpeBa M OCTBHIBAHHUS MPEICTaBIICHBI:
KOpIyca TEIUIOBOIO HAKOMUTENs — Ha PUCYHKe 4,
BpEMEHM HarpeBa U ocThiBaHHA Koprmyca AKb —
Ha pUCYHKE 5, BpPEMEHM HarpeBa M OCTBIBaHUSA
anektponuta AKB — Ha pucynke 6. Pesymprarsl
WCCIIEZIOBAaHUI TPUBEIEHBI Ui TEIUIOBOTO HAKO-
MUTEN ¢ LIMPUHOM HarpeBaTeNbHOIO 3JIEMEHTa
25 MM, gouHoi — 0,6 M u MomHOCTRIO — 0,1 KBT.

Kak nokazanum wucciaegoBaHuss MO HarpeBy
3IIEMEHTOB IPUHSTON cucTeMbl (puc. 4—6), Harpe-
BaTEJbHBI 2JIEMEHT IMPOU3BOAUT MAaKCHUMAaJIbHBIN
HarpeB Kopllyca TeIuIoBoro Haxomnurtens g0 98 °C
3a 360 MuH. (MakcUMajbHas TeMIepaTrypa Harpesa
o0ycroBieHa TeMIepaTypoi Hayasia MIaBJIeHusl IJia-

Puc. 1 — TeruioBoit HakoUTENh MIPU MTPOBE/ICHUN
JKCIIEpUMEHTA

CTHKaTa), pu 3ToM Harpes kopiyca AKb cocraBun
31 °C, a anextponuta AKBb — 50 °C.
WccnenoBanus 1o OCTBIBAHHMIO 3JIEMEHTOB
CUCTEMBI TOKa3zanu, 4to 3a 400 MHMH. BpeMeHHU
HCCIIEIOBAHMS TPOM30LIUIO OCTBIBAHUE: KOpIyca
TEIUIOBOTO HAKOMHUTEN — OT Temmeparypsl 98 °C
1o 0 °C; xopryca AKB — ot Ttemneparypsr 31 °C
1o 1,2 °C; snexrponuta AKb — ot 50 °C no 5,2 °C.

4

Puc. 2 — Cxema yCTaHOBKH TETJIOBOTO HAKOIIUTENS B
cekmuro AKB:
1 — TenyI0BOI HAKOMUTEN; 2, 3 — aKKyMY/SITOPHEIE
GaTapeH; 4 — BBIBOJIbI ITOAKJIFOYCHHA TECIIJIOBOI'O
HaAKOIHTES

Puc. 3 — BricokorouHasi iudpoBasi HHPppaKpacHas
Kamepa
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Puc. 6 — Bpems omnbiTa U TeMIEpaTypHbIE PEKUMBI
HarpeBa/ocTeiBaHus ekTponnta AKb

BriBon. PesynbraThl HccnenoBaHus SKCIIEpUMEH-
TaJbHO MOATBEPAWIN 3(P(PEKTHBHOCTH YCTAaHOBKU
TEIUIOBOTO HAKOMHUTENSI B CEKUIUH aBTOMOOMIIBHON
Oatapen B 3MMHHUH mepuop skcrutyatauuu. [lomy-
YCHHBIC PEe3yNbTaThl YCTAHABIMBAIOT PEKUMBI HC-
MOJIb30BaHMS IMPEVIOKEHHOTO YCTPOWCTBA B BUJE
YepenyIolXcs 3TalloB HArpeBa/OCTHIBAHUSA, UTO

TexHuyeckne Hayku

no3Bonut ucrnons3osars AKDB B Hanbonee Onaromnpu-
STHOM pexume [9—11] npu HU3KOTEMIIEpaTypHOM
UCIIOJIb30BaHUH, YBEIUYHUT UX PaOOTOCIIOCOOHOCTS,
TOTOBHOCTb M JIOJITOBEYHOCTb.
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