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oHIIHAIBHOTO OIIIOHEHTA Ha JIMCCEPTALUIO
KpacuonuisikoBa Anekcanapa CepreeBuya
« TerIonepeHoc B aKKyMyJIATOPHBIX OaTapesx IJHEPrOHACHIIIEHHOTO 000pYy IOBaHMS C
cHUCTEMAMH 00ECITeUeHHs TEMJIOBOTO pe)KuMa Ha 0aze TEpMOCH(DOHOBY,

IPEICTABICHHYIO HA COUCKAHHE YUCHOM CTECIICHU
KaHOuJ1aTa TEXHUYECKUX HAyK IO CIICHHMAJIbHOCTH

01.04.14 — Tertou3uka 1 TeopeTUUeCcKas TEIJIOTCXHUKA

AKTYAJIBbHOCTH TEMbI JHCCEPTAIMOHHOH PA0OTHI

B mociienHue NeCATHICTUS WHTEHCUBHO BEAYTCS MCCIACIOBaHUS U pa3paOOTKH CHCTEM
AKKYMYJIHPOBAHUS  DJIEKTPUYECKOW  JHEPIUH  Pa3NMYHOrO  HasHAuCHUS. | MIMIHBIMH
peJCTABUTEIAMM  TaKMX CHCTEM SIBIAIOTCA  aKKyMyJSITOpHBIC — Oarape — pasjIMyHbIX
TPAHCIOPTHBIX CPEACTB (BO3AYIIHBIX CYJIOB, aBTOMOOWJIE C OEH3WMHOBBLIMHU U JIU3CJIbHBIMU
TBUTATEJISIMH, TIOIBOIHBIX JIOJOK, dJIeKTpoMoOuiei u ap.). IIpu 3T0M 10€TaTOYHO OYCBUAHOU
IBJISIETCS TEHICHIMS pOCTa HANPSKEHWH M TOKOB, BBIPaOAThIBAEMBIX BHOBb CO31aBAEMBIMU
aKKyMyJsTopamMu. bojiee TOro, B psjie pasBHTBIX CTpaH MHTCHCHBHO BEIYTCS HCCICIOBAHMA
AKKYMYJISTOPHBIX XPaHWJIHIL dHEPruH, BhIpadaThIBACMOM, HAIIPUMED, COTHCYHBIMU OaTapesiMH,
BeTporeHeparopaMud MW OOBIYHBIMH THAPO- U TCIJIOBBIMU 3JIEKTPOCTAHIUSMU B IMEPHOJIBI
BpEMEHH, COOTBETCTBYIOIIME  MHHAMAIbHOMY  moTpeOnenuto  oHeprud.  HaumOGornee
MEPCIEKTUBHLEIMH BO BCeX 0€3 MCKIIOYEHMs MPUIOKEHUSAX, MO MHEHHIO MOIABIIIOICTo
OOJILIIIMHCTBA AKCIIEPTOB, SIBJISIOTCS JIMTUN-UOHHBIE aKKYMYJISTOPBI HJIM XPAaHUIIAIIA SHEPTHH.

[lpoBOASI aAHAIM3 AKTYaIbHOCTH TEMBI JHCCEpTAMOHHOro mccienoBanus —A.C.
KpacHOIIIBIKOBA HENb3s HE OTMETUTH TOTO, YTO JIaypearoM MeXyHapOJHOH NPECTHKHOU
npemun «I obanpHas sueprus» B 2018 roxy cran pokrop Xamun AmuH (CLLA) 3a BKIax B
pa3BUTHE TEXHOJIOTHH 3(P(HEKTHUBHOIO XPAHEHHS DJHEPrud. ITO TOKA3bIBACT, YTO HAYYIHOC
HaITpaBJIcHHE, O0ECIEUYMBAIONIee CO3/JaHUE CHCTEM XPAHEHHUS JJIEKTPUYCCKOM OHEPIuH
AKTYaJbHO U Bce OOJblIe ¥ OOJbIIE CTAHOBUTCS BOCTPEOOBaHHBIM B MHUpE. HO IPU 3TOM
CIIeAyeT UMETh BBHJY, YTO JO ITOCJICAHETO BPEMEHH OIyOJIMKOBAHO OYE€Hb HEMHOI'O CTAaTCH C
pe3yJbTaTaMid TEOPETHYECKUX U DKCIEPUMEHTAIBHBIX UCCICIOBAaHUN OCHOBHBIX XapaKTCPHUCTHUK
paOOTBI INTUH-UOHHBIX HAKOITUTEJIEH DHEPTHHU.

CTaHOBHUTCS OYEBHUIHBIM, UYTO NIpPH pa3padOTKe JIHOOBIX JTUTHH-UOHHBIX AKKyMYJISITOPOB
WA KPYITHBIX XPAHWJIUIL HEPTHH HA WX OCHOBE HEOOXOJMMO CO3[aHHME CIEIHAIBHBIX CHCTCM
obecIieueH s TeIJIOBOI0 PEKUMA aKKyMYJ/ISTOPHBIX OaTtapeil. L

B stoii cssum tema auccepramud A.C. KpacHOUUIbIKOBa, LENBIO KOTOPOH SIBJISICTCS
MaTeMaTHYeCKOe MOJIEIUPOBAHUE INPOIECCOB TEIUIONepeHoca B aKKyMYJIATOPHBIX Oarapesix
ABMAIMOHHOTO OOOpPYJOBAaHMA C CHUCTEMaMH oOOecreyeHMsl TEeIIOBOIO peXuMa Ha 0ase
TEpMOCH(POHOB, 0€3yCIIOBHO aKTYyaJIbHA.

[Ipu omeHke akTyaabHOCTH TeMbl nuccepranuu A.C. KpaCHOIHJIBIKOBa CJICAYET TaKXKE
OTMETUTH, YTO IO CBOEMY COJEPXKAHHUIO W JOCTHUTHYTBIM pe3yjbTaTaM OHA COOTBETCTBYET
[IPUOPUTETHOMY HAIPABJICHUIO pa3BUTHS HaAyKH, TEXHOJOTMM M TEXHUKH B Poccurckon
Deneparuu « TpaHCIOPTHBIE M KOCMHYECKHE  CHCTEMbBI», a TakKXKe  HaIPaBJICHHUIO

«IHeprodhHeKTUBHOCTh, SJHEProCOEPEIKEHUE U CpHAsE IHEPTeTUKAY .
O0masi XxapakTepucTUKa padoThl.

Jlnuccepramus A.C. KpacHOITBIKOBA COCTOUT U3 BBEICHHS, YCTHIPEX IJIAB, 3aKIIOYCHUS, H
crivcka jgureparyphl. Teker pykomucu BkirodaeT 116 crpanun. CHHCOK JIMTEPATYPhI BKIOYACT
167 HauMEHOBAHU.

Bo BBegeHHMH aBTOP JHUCCEpTalldM OOOCHOBBIBAET AaKTYaJIbHOCTh TEMBI CBOEIO

JIUCCEPTALIMOHHOrO  HCCleIoBaHus, (QopMyaupyeTr Ledb M 3aJa4yd, HAy4YHYIO HOBM3HY,
00OCHOBBIBAET MPAKTHYECKYIO 3HAUMMOCTH CBOMX MCCIeNOBaHHH. BO BBEIEHMH TaKXKe




[IPUBCJICHBl BBIHOCHMMBIE Ha 3aIMTYy IIOJIOXKEHHS, MPUBEACHO OOOCHOBAHHUE TOCTOBEPHOCTH
[TOJTy9CHHBIX pE3yJIbTaTOB, CBEJCHUS 00 X anpoOaIuy U myOIHKaIMIX.

B TNepBoi riaBe  UcCepTalMH [IPUBCICH  aHaJIU3 COBPEMEHHOTO0 COCTOSHUS
OKCIICPUMCHTAJIBHBIX U TEOPETUYECKUX  HUCCICHOBAHHUH  OCHOBHBIX 3aKOHOMEPHOCTEMH
ICIUIONCPCHOCA B aKKyMYJIATOPHBIX Oatapesx U tepMocudonax. O60CHOBAHO OTCYTCTBHE B

LIOTICPCIHOI0  CCUCHHUS B yCIIOBMSIX PAabOTBL, COOTBETCTBYIOIIHX SHEPIOHACHIIIECHHOMY
ABHALTUOHHOMY 000pYI0OBAHHUIO.

M3BCCTHBIMU SKCIIEPUMCHTAJIbHBIMM TAHHBIMU 110 XapaKTEPUCTUKAM PabOThI TEPMOCHU(POHOB.

B TpeThedl rIiaBe INpeACTaBIEHBI PE3yJbTaThl YHCICHHOIO MOJICJIMPOBAHUS TEIJIOBBIX
[IPOLECCOB B 3aMKHYTBHIX ABYX(a3HBIX TEPMOCH(POHAX U B JIUTHH-HOHHLIX aKKyMYJISTOPHBIX
Oatapesx. IIpoBeneH aHanM3 BAMSHUS OCHOBHBIX 3HAYMMEIX (haKTOpPOB (TEIJIOBBIX MOTOKOB,
BPCMCHH DPAOOTHI, CBOWCTB TEIUIOHOCUTENS W TOJIIMHBI €ro cJios HAa HU)KHEN KPBIIIKE
TEPMOCH()OHA, BBICOTHI IIAPOBOI0 KaHAJIA, YCJIOBHH TEIUIOOOMEHA Ha BHEIIHE [TOBEPXHOCTHU
BCPXHEH KpBIIIKK) HA Ba)XHEHIIHE XapaKTCPUCTHKH: DPACHIPEICIIEHUE TEMIIEPATYPhl B
OCHOBOIIOJAralOmMX  CCYCHUAX W O(GQYEKTUBHYIO  TEIUIOMPOBOMHOCTh.  YmMCIeHHOE
MOACTHPOBAHAC TIPOBE/ICHO B JMANa30HE HM3MEHEHHsS TEIUIOBBIX HArPY30K /10 NOCTHIKEHHS
YCJIOBHH KPHU3HUCA TEIIOOTAAYH, YCIOBUEM KOTOPOTO SBIISIETCS OCYLICHHE ITOBEPXHOCTH HUXKHEH
KPBIIIKH TEpMOCHU(DOHA.

B 4eTBEpTON IJIaBe MPOBENEH AHAIU3 BO3MOKHOCTH HCIONB3OBAHMNS TEPMOCH(OHOB B
KRAHCCTBE OCHOBHOIO 3JICMEHTA CUCTEMbI 00ECIEUEHHUS! TEMIOBOI0 PEIKHMA SHEPrOHACHIIIEHHBIX
JTATUM-UOHHBIX aKKYMYJISTOPHBIX Oarapeif. BblneiaeHsl yClI0BUsL paOOTBI TakuxX Oarapeii W
TEPMOCU(POHA, 0OECHEUHBAIOIINE PErTaAMEHTHBIC TEMIICPATypel OCHOBHBIX JJIEMEHTOB GaTapeii
IPH BBICOKHX TOKOBBIX Harpyskax. B kadectBe 00BexTa anamtnza paccCMOTpeHa H3BeCTHAs
Oarapes LVP6S5.

O0mas MeTo10/10rHsI M METOANKA HCCJIE10BAHNSI.

Ilo cBOEMY CcontepkaHmnIO B OCHOBHBIM pesyiibTatam auccepranus A.C. KpacHouuielkoBa B

HanOOJbIICH CTENEHH COOTBETCTBYET Hayq9HOMY  HalpaBJICHHIO «DKCIIEPUMEHTAILHEIE

COpMYIMpOBATT  MATEMATHYECKYIO  MOMEIH [Ipouecca  TEIUIONIEPEHOCA B  CHUCTEME
KaKKyMyJISITOpHast Oarapess — 3aMKHYTHIH ABYX(ba3HbI TEPMOCH(OH» H MPOBEJ YHCIEHHOE
MOZCTUPOBAHHUE TEIIOPHU3UYECKUX ITIPOLECCOB B TAKOH CHCTEME C HCIONL3OBAHHEM [AKETOB
nporpaMM ANSYS Thermal Electric ¥ ANSYS Fluent. Wm NPOBEIECH aHajM3 OCHOBHBIX
XapaKTCPUCTUK paOOTBI CUCTEMBI C YYETOM BCEX OCHOBHBIX 3HAYMMEIX (paKTOpPOB MPOLIECCOB

COOTBCTCTBYIOLIMX 3aaa4 clAelal CPaBHEHHE
TCCTOBBIX 3ama4y ¢ ONyOJHMKOBAHHBIMHA B



MOAIYHApOAHBIX  JKYypHAlaX  paCYCTHBIMH M OKCIIEPUMEHTAJIBHBIMM — JAHHBIMH — HO
PAacHpEICIICHAIO TEMIIEPATyp B KaHalle THITHYHOTO TepMOCU(OHA.
Hay4ynasi HOBH3HA 1OJIy4YeHHDBIX pPe3yJbTaToB.
B pabote BriepBbIe MOy YeHBI CIIEAYIOIIHE HOBBIEC PE3YJILTATOB.
[. Paspaboran HOBEIIN MOIX0a K 0OOeCIeYeHUIO PCriIaMEHTHBIX TEIUIOBBIX PEXUMOB B
JHCPrOCMKHX  aKKyMYJIAITOPHBIX —Oarapesix IMpH BBICOKUX (6onmee 50A) TOKOBBIX W,

JIATHH-UOHHOM aKKyMYJISITOPHOH Gatapen W B cHCTeMme (aKKyMYJISITOpHast Oartapess —
TEPMOCH(OH», IO  pe3yJbTaTaM KOTOPOro  0OOCHOBaHa  BO3MOYXHOCTH OOECIEYCHUS
PETJIAMCHTHBIX TCITOBBIX PEKUMOB pabOTEI SHEPrOHACHIIIEHHBIX aKKYMYJISTOPHBIX OaTtapei.

3. YCTaHOBJICHBl OCHOBHBIE CBSI3H MCIKAY TEMIIEpaTypaMH B XapaKTEPHBIX CEYEHUSIX
OaTapeil 1 OCHOBHBIMHM 3HAYNMBIMH (haKTOpaMU TaKUMH KaK HHTEHCHBHOCTE TEIUIOBBIACICHU S
BUA  XJIaareHra, TOJIIUHA CJI0 XJIQJAareHTa, HHTEHCHBHOCTE TECIUIOOTBOJIa C BHEIIHEH
[TOBEPXHOCTH BEPXHEH KPBIIIKUA TePMOCU(POHA.

IIpakTnyeckas 3HAYHNMOCTD.

[lomydyeHnnsle  aBTOpOM  pe3ynbTaThl  JTOCTATOYHO YOCOHUTENBHO — HIUIIOCTPUPYIOT
SOSMOKHOCTE ~ CO3MaHHs  CHCTEM  O0ECNEYEHHMsS  PEerlaMEHTHBIX  TeIlJIOBEIX PEXUMOB

OaTapeil HOBOI'O MOKOJIEHUS.

3aMe4aHusI Mo JUCCePTANMOHHOI padore

[.  Cucrempr oOecrneueHus  TerUIOBLIX PEKUMOB  aKKyMYJSTOPHBIX  Oarapeit
IPCIHA3HAYCHBI, B OCHOBHOM, U1 OTBOJA H30BITOYHON TEIUIOTHI R YCJIOBUAX HUHTEHCHBHOI'O
TCIUIOBBIICJICHUA. B  TaKOM peXHME BIIOJHE BO3MOKHO 3aKHIIAHHE TCIUIOHOCHUTENSI. K
COKAIICHUIO, HCCMOTps Ha OOLIMPHOCTHL IPOBEIEHHOIO UCCIICNOBAHUs, aHaJIU3 TaKOTO
BCPOATHOIO peKHUMaA HE OBUIT BBIIIOJIHEH.

AHTCHCUBHOCTD TCIUIONIEpEeHOca B TepMmocH(poHe. Takke He [IPOBEJICH aHAJIU3 BO3MOXXHBIX
BAPHAHTOB HHTCHCH(DUKAIIMM TIPOLIECCa ECTECTBEHHON KOHBEKIIHH B O6IACTH BEPXHEU KPBIIIKH.

3. B muccepraniu OTCYTCTBYET aHANH3 BIIMSHUS TEPMHUYECKOTO CONPOTHUBJICHUS HA
' PAHHUIE COCETHUX DJICMEHTOB HA U3MEHEHHE TEMIIEPATYPHOIO TIOJIS.

4. 3aMeYaHHe, AHATOTHYHOE BBIMICH3IIOKEHHOMY, MOYKHO chopmymupoBath u 110
OTHOHICHHIO aHaIW3a BIIMSIHUS JIaBJICHUS B [APOBOM KaHAIe HA padoty tepmocudona. [Ipu
[TOATOTOBKE TEPMOCH(POHOB K PadOTe YaCTUUHOE BAKYYMHPOBAHHUE CIIOCOOCTBYET CHHIKEHUIO




Ha ocnoBanmu anammsa COAepKaHUS
Kpacnomnsikosa « I'emmonepenoc B

o J S :"r;. #

&y’ 4V " 4

CHV] 5 &/
{

Lo . 5 L P ‘ Ve
bort o3hokorr ey 1706 19

1, BBIIOJIHEHHOH  COHCKATEIeM Ha  aKTyaJbHYIO
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