VJIK 536.24
Anaruayk JLL, akao. HAH Vpainu'?
Hpuéuaa A.B. kano. ¢iz.-mam. nayx™?
Ki6ax A.M.!

Tucturyr repmoenextpukn HAH i MOH Ykpainu,
Byn. Haykn, 1, YepHniBmi, 58029, Ykpaina;
e-mail: anatych@gmail.com;
2YepHiBelbKHI1 HALlIOHATBHMI YHIBEPCUTET
im. FOpist ®enproBuua, Byn. KoroOrHebKoro 2,

UYepniai, 58000, Ykpaina

TEPMOEJIEKTPUYHI KOHAUINIOHEPHU IS
CUAIHb ABTOTPAHCIIOPTY

Y pobomi poszensdaiomsca nepcnekmusu GUKOPUCMAHHSA MEPMOENIEKMPUUHO20 KOHOUYIOHY8AHHS
CUOiHb ABMOMPAHCNOPMY, AKUMU MOdce Oymu 30iliCHEeHA eKOHOMIs eHepeemuyHux pecypcie ma
NOKPAWeEHHs MeMnepamypHux yMo8 nepeOYeaHHs MOOUHU Y MpaHcnopmuomy 3acobi. [lna
BU3HAYEHHS HAUOLIbW PAYIOHALHUX 8APIAHMIE GUKOPUCMAHHA OAHUX KOHOUYIOHEPI8 30IlCHeHO ix
KAACu@pikayiro 6 3a1eicHocmi 6i0 cnocoby mepmoenekmpuinoco konouyionysauns. bion. 30, puc. 4.
KirouoBi  cjioBa:  TepMOCNCKTPUYHHKA  KOHIWINIOHEP, TEPMOCJCKTPHUHHUN  TEIUIOBHHA  HAcoc,

KOHJIMITIOHYBaHHS, TSTUIOBI YMOBH.

BcTyn

3acanvua xapakmepucmuxa npobremu. B oCTaHHI NECATHIITTS KUTBKICTh TPAHCIIOPTHHUX 3ac00iB
CTpiMKO 3pocTae. 3a maHuMHU aHamiTHYHOI kommanii Navigant Research Ha choromsi ix 4HCENbHICTDH
nepeBuiia 1.2 MiIpa. oauHHIb, a 10 KiHig 2035 poky noka3Huk Moxe mocsraytu 2 mupn [1]. Ipu
bOMY Ye€pe3 IHTEHCHBHICTh PyXy TPAHCHOPTY JIIOJIU MPOBOJAATH B HHOMY BCE OiJIbIIIy YaCTHHY CBOTO
gacy. 3 Ii€l NpUYMHU BUHHUKA€E HEOOXITHICTH y 3a0e3Me4YeHHI ONTUMAIbHOIO TEIIOBOTO KOoMpopTy
JIIOJTUHHM TIPH TTepeOyBaHH1 y TPaHCIIOPTHOMY 3ac00i, a OT)Ke 1 moTpeda y CTBOPSHHI KOHIUITIOHEPIB.

VY poborax [2 — 8] po3risgaroThCs pi3HI METOAM KOHIAMIIOHYBAaHHS IMOBITPS Yy TPAHCIOPTHUX
3aco0ax, KOJKHHUM 13 IKMX Ma€ CBOI IepeBaru Ta HeAomiku. Tak y po0oti [8] Oyio HaBeJeHO MOPIBHAHHS
BUKOPUCTAHHS KOMIIPECIMHUX Ta TEPMOEIEKTPUUHUX KOHAUIIOHEPIB Ta IOKA3aHO IepeBaru KO>KHOTO B
3aJIeKHOCTI BiJl KINIMAaTHYHUX yMOB. He3Baxkatoum Ha pi3HI METOIM KOHIWIIOHYBAaHHS, CIUIBHUM € T€,
10 KOHJUIIIOHYBaHHS BiAOYBAa€THCS I BCbOTO 00’ €My TpaHcmopty. Lle mpu3BoauTh 10 301IbIIEHHS
3aTpaT eJIeKTpPOeHeprii Ta BUHUKHEHHSA MPOOJIEMU MOB'SI3aHOI 13 PO3MOALIOM MOBITPSIHOIO HOTOKY,
OCKUJIBKM BOJIIT UM MacakKupy BiT4yBarOTh KOM(OPT U TUX YaCTUH TiNa, Ki Oe3rmocepeIHbO 3BEpHEH]

70 BUIIYCKHOTO OTBOpPY KoHAuIioHepa. Ilpu mpoMy 3BUuaiiHi cuIiHHS OyayTh BUKOHYBATH (DYHKIIIIO

ISSN 1726-7714 Tepmoenrexmpuxa Ned, 2020 71



Anamuyyk JLL, [pubuna A.B., Kibax A.M.
Tepmoenexmpuuni Konouyionepu 015 CUOIHbL ABMOMPAHCHOPITY

130J19TOpa, 3MEHIIYIOYM OXOJIO/DKEHHS TiJia, 3armo0iralodyd BHITAPOBYBAHHIO TIOTY Ta ITiIBHILYIOYH
TEeMIIEpaTypy WIKipU MpU KOHTAKTI 3 MOBEPXHEI0 CUAIHHS [9].

J11st BUpIIICHHST BKa3aHUX MPOOJIEM JIOIUTFHO BUKOPHCTOBYBATH JIOKAJIbHE KOHIUIIIOHYBaHHSI, @ CaMe
KOHIUITIOHYBAaHHS CHIIIHHS aBTOTPAHCIIOPTY. Takuii BapiaHT JO3BOJHTH 3a0e3rmedyBaTi KOM(POPTHI yMOBH
MPY MEHIIMX 3aTpaTax €JIEKTPOCHEprii Ta BUPIIIMTH MPOOJIEMy IMOB’S3aHOI 13 PO3MOIIOM MOBITPSHOTO
MOTOKY.

VY nmiteparypl HaBelIeHI pi3HI BapiaHTH KOHIUIIIOHYBaHHS CHAIHb TPaHCHOPTHHUX 3aco0iB
[10 —15], cepem sKuMX OIMPOKOTO BHUKOPHCTAHHS HAOYJIO KOHAMI[IOHYBAHHS 13 BHUKOPHCTAHHSIM
TEPMOCJICKTPUYHHX TepeTBOpIoBayiB. [le MOB’s3aHO 13 HASBHICTIO y TaKWX IMEPETBOPIOBAYIB HU3KH
IepeBar, a came: BUCOKa HaJ[IHHICTb, MOMJINBICTh 3a0€311€YEeHHS 1 OXOJIOPKEHHS 1 HarpiBy, BiICYTHICTb
HIKiTTMBUX XOJIOJIOATeHTIB, HU3bKa BApPTICTh TEXHIYHOTO OOCIYTOBYBAaHHS, MOXKIIUBICTh PETyIIOBAHHS
TeMmIeparypu y mmpokomy nianmasoHi [16]. IIpu mpomy ocoOnuBHi iHTEpeC BUKIMKAE MOKIHMBICTH
3aCTOCYBAHHS TEPMOEJIEKTPUYHOIO KOHAMIIOHYBaHHS ONEpaToOpiB OpoHEMaIlnH, 30KpeMa TaHKIB, 1O
JI03BOJIUTH ONTUMI3yBaTH TEIUIOBI YMOBH TepeOyBaHHS TaHKICTIB ITiJ] 4YaC BUKOHAHHS OOMOBUX JiH.

3Bakaloud Ha BUKJIAJCHE, € BAKIMBUM pPO3MISHYTH BIAOMI METOAM  3J1HCHEHHS
TEPMOENIEKTPUYHOTO KOHAMLIOHYBaHHS CUAIHb TPAHCHIOPTY JJIS OAABIIOT0 BHOKPEMIICHHS HAO1LIbIIT
pamioHanpbHUX BapiaHTiB. OCTaHHE 3BOMWTHCSA JO BHUBYCHHS Ta aHami3y BIIOMHX BapiaHTiB
TEPMOEJIEKTPUYHUX KOHIUIIOHEPIB /Ul CHJIIHb TPAHCHOPTY Ta iX KiIacHu(iKallis 3a TEIUIOBOIO CXEMOIO.

Ananiz nimepamypu. PoOOTH Ha CTBOPEHHS TEPMOEIEKTPHUYHHUX KOHAMIIOHEPIB Ui CHUIIHb
aBTOTPAHCIIOPTY BXKE aKTUBHO MPOBOIATHCSA Yy OaraTthox KpaiHax cBiTy. Tak y [17] Oymno po3pobieHo
CHJIIHHS 13 KOHTPOJIbOBAHOI TEMIIEPATYpPOIO, 110 MPALO€ BiJl BUXJIOMHOT TEPMOEIEKTPUYHOI CHCTEMH
pexymeparii Tera. [IpoBeneHo cepito eKCriepruMeHTIB, BKIIOYAI0OUU CTEH/IOBI Ta peasibHi BUIPOOYBaHHS
TPAHCHOPTHOTO 3aco0y, AKI MOKAa3ajH, 110 TEPMOEIEKTPUYHA CHCTEMa 3MOIJIa 3HU3UTU TeMIepaTypy
noBepxHi cuaiHHsA Ha 14.59 %, micns Toro, K CUAIHHS 3 KOHTPOJILOBAHOIO TEMIIEPATYPOIO MPAIIOBAIO
npotsrom 10 XB.

VY pobori [18] cTBOpeHa TepMOETEKTpHYHA CUCTEMH, SIKA BUKOPUCTOBYBAIACS JIJISl KIIIMAaTUIHOTO
KOHTPOJIIO CHIiHb aBTOMOOUTA. EKcrmepuMeHTanbHI pe3yibTaTH IOKa3alld, MO0 CHUCTEMa 3HHIKYE
TeMIepaTrypy IMOBITps, IO MepeKayyeTbcs A0 CUAIHHA, npubmm3Ho Ha 9 °C mpu KoedilieHTi
NpOAYKTHUBHOCTI mpuban3Ho €=0,41, Tomi sIK pe3yibTaTH PEXHMY HarpiBy IMOKas3ald, IO HPUCTPii
MOJKE IMiBUILUTH TeMIIeparypy nopitps npubiuzuo Ha 34 © C npu £=1,34.

VY [19] 3monenboBaHuil Ta CKOHCTPYHOBaHMN TEPMOEIEKTPHUYHHN MPUCTPIN AJIS PErysIIOBaHHS
TEMIepaTypyu IOBEPXHI aBTOMOOUTRHOTO CHAIHHA. Pe3ynpTatu BuUIpoOyBaHb TOKa3aiH, MO TPU
Hanpy3i 12 B TepmoenekTpuuHa cucteMa J03BOJISE€ 3HM3MTH TEMIIEpaTypy CHAIHHSA NMPUOJIN3HO Ha
18 °C B pexxuMi OXOJIOIKEHHS Ta MABUIIUTH i Ha 22 °C B pexXxuMi HarpiBy.

Y [20] po3pobieHO aBTOMATH30BaHYy CHUCTEMY OXOJIOJDKCHHS CHJiHb JUII aBTOMOOLUTIB 13
3aCTOCYBAHHSIM TEPMOCIIEKTPUIHOTO MPHCTPOIO, SIKa CIIPSMOBaHA Ha 3aMo0iraHHs 3ariu0erti Ta TpaBMaTH3My

MaJICHbKUX JITEH, 3aJMIIeHuX 0e3 Harisiay y MpUIIapKOBaHUX aBTOMOOLIAX, MPU BUCOKIM TemmepaTypi

72 Tepmoenrexmpuxa Ned, 2020 ISSN 1726-7714



Anamuyyk JLL, [pubuna A.B., Kibax A.M.
Tepmoenexmpuuni Konouyionepu 015 CUOIHbL ABMOMPAHCHOPITY

HaBKOJIMIITHROTO CEPeOBUINA. EKCIiepUMeHTabHA cepis BHIIPOOYBaHb IMOKa3aja BHCOKY €(EeKTHUBHICTH
CHUCTEMH.

VY [21] po3pobiieHo Ta BUIPOOYBaHO CHIIHHS i3 3MIHHOIO TEMIIEPATYpOIO i3 BHKOPHCTAHHSIM
TEPMOENEKTPUYHOTO OXOJIOMKyBaya JUIsl MiJBUIIEHHS TEIUIOBOTO KOMQOPTY Ta 3HMWKECHHS BUTPAT
najguBa. EKcnepuMeHTanbHI pe3ysbTaTH MOKa3alu, IO IMpU TeMIepaTypi HaBKOJMIIHBOTO
cepenopumia 27 °C Taka cucTteMa MoOXxe BuAaiaaTth npubmmsno 33,3 BT moryxHOCTI 3
KOHJIMIIIOHOBAHOTO MOBITPS, 10 NEPEKAUyETHCA Ha CUATHHS.

Y poboti [22] 3acTocyBaiu  ONTUMAJIbHUH METOA NPOEKTYBaHHS Ui  PO3POOKH
TEPMOCJICKTPUYHOTO  KOHJAMIIIOHYBAHHS  TOBITPS-piAMHA 1 3MOIVIK  OTpUMATH  Koe(iIieHT
npoayKTHUBHOCTI 1,68 mpu onHakoBii BXigHIM moryxHocTi. Lleil ontumanbHUi METOJ NMPOEKTYBAHHS
BUKOPUCTOBYBAaB pPO3MIpHUI aHami3 JUIsi ONTUMI3alii MOZAHOTO CTPYMy Ta TEOMETPUYHOTO
CHIBBIIHOIICHHA TepMoeneMeHTa (abo KIIbKOCTI Map TEPMOEJIEMEHTIB) OJHOYACHO Ui 33JaHOTO
Habopy (pikcoBaHUX MapaMeTpiB.

VY [23] po3pobiena Ta MpOTeCTOBaHA TEPMOEJIEKTPUYHA CHCTEMa PETYJIIOBaHHS TEMIIEpaTypu
aBTOMOOUIBHOTO CHAIHHS AJIs 3a0€3Me4YeHHs IIBUIKOIO OXOJIO/DKEHHs Ta HarpiBy. ExcriepuMeHTasnbHi
BUNPOOYBaHHS MOKAa3aly, 0 TEPMOEIEKTPHYHA CUCTEMa Ja€ MepeBary y MPUCKOPEHHI OXOJIOIKEHHS
aBToMoOiTbHOTO cuiHHs Big 50 °© C mo mpubau3no 6 © C i3 3HAYHUM YacOM BITYKY.

Bci nepepaxoBaHi TepMOENIEKTpUYHI BapiaHTH KOHIULIOHYBAaHHS CH/IHb TPAHCIOPTY MarOTh CBOi
mepeBarn Ta HENONIKM. BpaxoByrounm Te, mo mnotpeda y NONAIbIIMX JOCTIKEHHSAX IIOB’S3aHUX 13
BUKOPHCTAHHSIM TEPMOEJICKTPUYHOTO KOH/MIIOHYBaHHS OyJie TUIBKM 3pOCTAaTH, BUHUKAE HEOOXITHICTH Y
Ki1acudikalii Ta cucTemMaTu3alii BIIOMUX BapiaHTIB TAaKOTO KOHAMIIOHYBAaHHS 13 HACTYIHUM BH3HAUCHHSIM
OLTBIII palliOHATHHUX.

Mema npononoseanoi pobomu - anaii3 BIJOMUX BapiaHTIB TEPMOEIEKTPUYHUX KOHIUIIOHEPIB s

CHUJIIHb aBTOTPAHCIIOPTY Ta BU3HAUCHHS X HAHOUIBII paIlioHaJbHUX BapiaHTIB.

KomnaHii, wo 3anmMaloTbCs BUFOTOBJIEHHSAM CepiHUX 3pa3KiB KOHAUUiIOHepiB Ans
cuAaiHb aBTOTPaAHCMNOPTY

Onmnum 13 migepiB y cdepi TEpPMOETEKTPUYHOTO KOHIUIIIOHYBAHHS CHIIHb TPAHCIOPTY €
amepukaHcbka kommanis Gentherm Incorporated, y munymomy Amerigon [24]. Komnasis cTBOpHiIa
MEPITy y CBITI CHCTEMY CHIIHB 13 TEPMOEICKTPUIHUM HATPIBOM Ta OXOJIOJDKSHHSM JJIsi aBTOMOOLITHHOT
npomucioBocTi. Po3pobnena cuctema oTpumana HaszBy «KiliMaT-kOHTposb JUisi CUIAIHHS» 1 Oyna
Brepuie npuitaara y Ford Motor Company y sxocti omuii moxmensHoro Lincoln Navigato 2000
CrorozHi 11 cucTeMa JocTynHa y Oubire sk 50 aBromo0insx, Takux sk Ford, General Motors, Toyota
(Lexus), Kia, Hyundai, Nissan (Infinity), Range Rover, Jaguar Land Rover Ta iH.

B opniii i3 3amaTeHTOBaHI TEXHOJIOTii KOMIIaHii CHCTeMa KIIMaT KOHTPOJIIO BKIIFOYAE
TEPMOECTICKTPUYHUI NPUIIaJl, OCHOBA SKOTO METaliuHa IUIACTHHA, SIKa HArpiBAEThCS 13 OJHIET CTOPOHH 1
OXOJIOJDKY€EThCS 13 iHmOi [14]. 3milicHeHHS TEeIIo00MiHYy MiX TEIUIOM, IO TEeHEepPYyeThes abo

MIOTJINHAETHCS eleMeHTOM [lenbThe 1 MOBITPSAM, IO TNEpelaeTbCs BiA BEHTWIATOpA, BiAOyBaeThCS
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3aBIAKH TeruiooOMiHHMKaM. Kopmyc, B skoMy po3MmimieHi enemeHTH [lenbThe 1 TEMmI00OMiHHUK,
BKJIIOUYA€ B ceOe crieniaibHl YaCTUHM, SIKi 3’€HaHHI 13 TPyOKOIO IS 1o/1a4l MOBITPS BiJl BEHTUIATOPA B
PETYJIATOp TEMIEpaTypH CHIIHHS Ta sl 3’ €THAHHS 13 BUITYCKHOIO TPyOOIO.

Ha cporomui Gentherm Incorporated € mnpoBigHOO KOMIAHIED Yy CBITI HE TUIBKH TI0
TEPMOEJICKTPUYHOMY OXOJIOJPKEHHIO Ta HAarpiBy CUIIHHS aBTOMOOLUTIB, a 1 OJHIEI0 13 HAaWKpaIluX cepen
CBOIX KOHKYPEHTIB, SIKi BUKOPHCTOBYIOTH 1HINI IUIAXH KOHAWIIOHYBaHHSA. KommaHis criBIpamroe i3
Mai’ke BciMa BiIOMUMHU aBTOMOOUIBHUMHU BUPOOHHKAMH, TOMY , B 3aJIS)KHOCT1 BiJl HEOOX1HOCTI, Ma€e
pi3HOMaHITHI BapiaHTH CBO€i mpoaykuii. B manuii yac xommanis Bojiojie OaraTbMa MaT€HTaMH Ha
TEPMOEJICKTPUYIHE OXOJIOPKEHHS/HATPIB CUIIHHS aBTOMOO1TIB.

Iumiiiceka kommaniss Dhama Innovations po3pobuia cucremy TEpMOEIEKTPHYHOTO KOHTPOIIEO
TeMIepaTypu i CUaiHb aBToMoOuTiB [25]. ITpoaykT orpumaB HazBy Dhama Comfort i npeacrasise
co0OI0 CHAIHHA 13 pEryJIOBaHHAM TeMIeEpaTypH, SKe MiJKII0YaeThcsl A0 Oarapei aBTOMOOLIS.
KopuctyBad Moxe peryioBaTu piBeHb Temiiepatypu y Oyab-skomy pexxumi. Pobora Dhama Comfort
3acHOBaHa Ha TexHojorii Climacon, mo npezacraise co0O HEBETHKI OJOKH, SKi CKIATarOThes i3
TEPMOEJICKTPUYHOTO MOXYJS Ta CHELiaJbHO po3polieHux paniaTopiB. Taki OJOKH PO3MILIYIOTH Y
CHJIIHHI, IO J03BOJISIE 3a0€3MEYUTH TEIUIOBUH KOMQOPT y Oyab-sakoMmy Micii. Ha choromHi cumiHHS
kommanii Dhama Innovations BcrtaHoBieHO y 0OaraThbOX JETKOBHX Ta BaHTAKHUK aBTOMOOLIIB.
JlocnipkeHHsT ToKa3aiy, 10 MPHU 3aCTOCYBaHHI TaKWX CHJIHb HE TIJIbKA CTBOPIOIOTHCS ONTHMAIbHI
TEeMIepaTypHi YMOBH, a TaKOX BOMIl Biq4yBarOTh MEHINY BTOMY, IO JO3BOJISIE€ IM JOBIIE KepyBaTH
TPaHCIIOPTOM.

[HInpokoro BUKOpUCTAHHS HAaOYJI0 BHUKOPHCTAHHS CIHEIaJbHUX YOXJTIB (IOJYIIOK) HAa CHAIHHS
aBTomMoOimiB. Taka mnpoaykiis He mNOTpeOye 3HAYHMX 3aTpaT i MIAXOAUTh 1O OyAb-SIKUX THITIB
aBTOMOOUIbHUX cuAiIHb. HallO1bIIMM monuToM cepel MOJYIIOK KOPUCTYEThCS MPOAYKILis MEKiHCHKOT
kommanii Huimao Cooling Equipment Co., Ltd [26]. Kommanis mpaioe Ha cBiToBOMY pUHKY i3 1996
POKY 1 cremiaigi3yeTbCs Ha JOCTIDKEHHSIX, po3poOlli Ta BHUTOTOBJICHI TEPMOCICKTPUYHHX MOJIYJIIB
OXOJIOJDKEHHS Ta KOMIUIEKTYIOUHX JeTalleH.

AMepuKaHchka KoMInaHis Arizon Line-X Takox po3po6iste MoAymIKu 18 cuainHs Bofiis [27]. Ix
PO3pOOKH TO3BOJISIOTh 3HU3UTH CIIOKHMBAaHHS NaJMBa. 3a MiipaXyHKaMU KOMIAHIA Taka eKOHOMIs, Y
MailOyTHbOMY, 3MOXE HaBITh BIJIIKOMYBAaTH 3aTpaTH Ha NPUAOAHHS TOAYIIKH JUIS CHUIIHHA. Y
KOMIUIEKTI TaKOX € aJiantep Uil PO3ETKH 3MIHHOTO CTPyMy, 1100 HOro MOHa OyJI0 BUKOPHUCTOBYBATH B
ocici abo BIoma.

Ille omHa amepukaHChbka KoMIaHist Tempronics Oyia 3acHoBana i3 Bunaxogom Climate Ribbon
[28]. CnouaTky BoHa cdokycyBanacs Ha po3poOli Ta MATEHTYBAaHHI TEXHOJIOTI, a Jaji mepeiiuia Ha
puHOK. ['07OBHMI NpPOXYKT - mepcoHanbHa KiiMatnyHa cuctema Tempronics, PCS 200. Ile
TEPMOCNICKTPUYHA TEXHOJIOTis, IO JO3BOJSE MIATPUMYBAaTH KOMGOPTHY TeMmepaTrypy y
BUTIIS T MepCOHAIILHOTO qoXJ1a TSt OXOJIO/PKEHHS 9K HarpiBy, KA

BHUKOPHUCTOBYETHCA B aBTOMOOIJIAX.
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Knacudikauisa TepmoenekTpMyHnX KOHAULIIOHepiB ANA cuAiHb aBTOTPaHCNOPTY

Y mpomnoHoBaHii poOOTI Kiacudikamis TEPMOCICKTPUYHHX KOHAMIIOHEPIB IS  CHJIiHb
ABTOTPAHCTIOPTY 3MIMCHIOETHCSA 3a JIBOMa T'OJJOBHUMH O3HaKaMH: CIOCIO OXOJIOJDKEHHS YW HarpiBy
(ToBiTpsiHMI a00 PIAMHHMIA) Ta CMOCIO BiJBEICHHS HEOAXKAHOTO BIANPAIOBAHOTO Tera (B KabiHy
aBTOMOO1JIS YH 11032 TPAHCTIOPTHUM 3aC000M).

Cxema A. llepmmii BapianT kimacudikamii 3o00pakenuit Ha puc. 1. Posrmsgaernscs
TEPMOCJICKTPUYHE KOHIUIIIOHYBaHHS CHIIHHS 13 BHKOPHCTAHHSM TMOBITPSHOTO OXOJODKCHHS IIPH

BiJIBEeJICHHI HE0a)KaHOTO BIAMPAIlbOBAHOTO TeIIa Y KaOiHy aBTOMOO1IA.

ITRTIEN

Puc. 1. Bapianm mepmoenexmpuunoco KOHOUYIOHY8AHHA CUOIHHA i3
BUKOPUCMAHHAM NOBIMPSHO20 0X0I00NCEHHS. NPU 8I08€0CHHT MeNnaa y KaOiny
aemomobins: 1 — cxemamuyne 300padcenns nacascupa, 2 — padiamop
X0100H020 KOHMYPY, 3 — padiamop 2apsyo2o KOHmMypy, 4 — mepmoeneKmpuyHi Mooy,
5 — nosimpsni senmunsmopu, 6 — nogimpsaui padiamopu, 7 — cxemamuyne 300paxceHms
MPAHCNOPMHO20 CUOIHHA, 8 — cxemamuune 300padicents Kabinu agmomoois.

Tras — memnepamypa ecepeduni kabinu, 11 — memnepamypa
2opswoi cmoponu mooyns, Tr — memnepamypa xonoonoi cmoponu T/l modyoyas,

T3 — memnepamypa na 2opsiuomy padiamopi, Ta — memnepamypa Ha
X0100HOMY padiamopi, Ts — memnepamypa Ha nOGIMPAHUX PAdiamopax,

T6 — memnepamypa na nogepxui cudinmus, Q1 — mennoguii nomik 3 X0100HOI
cmoponu M/ mooyas, Qa2 — mennosoti nomix i3 apsuoi cmoponu TN mooyas,

Q3 — mennosuti nomix iz mina nacaxcupaQs — mennioguli ROMIK BUOLIAEMbCA Y KADIHY.

Cxema A mpamroe y pexuMi 0XOJO/pKeHHs. [y mepexoqy y pekuM HarpiBy MoTpiOHO miwuie
3MIHUTH HAIpsSMOK IMOJAHHs €JIEKTPUYHOTO CTPYMYy Ha TEPMOEJIEKTPUYHI MOAYJL. Y JaHOMY PEKUMI

BEHTWISITOPU 5 HarHIiTAIOThH MOBITPS uepe3 pagiaTopu 2 Ta 3, sKi PO3CIIOIOTh XOJOJHMN Ta Trapsayuii
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TEIUIOBHN TIOTIK 13 TEPMOEIEKTPUIHHX MOIYJiB 4. OXOJOIKEeHEe TOBITPSl MPOXOAUTH Yepe3 CHCTEMY
MOBITPOTIPOBOMAIB 10 CHJIHHA 7, A€ dYepe3 pamiaTopu 6 BHUXOAUTH 4YEpe3 IOBEPXHIO CHJIIHHS
OXOJIOJDKYIOUM TIpH I[hbOMY Tacaxkupa. HarpiTe moBITpS BiABOIUTHCS UYEpe3 CICMiajbHY CHCTEMY
KaHaiB Oe3rmocepeHbo y KkaliHy. [lpm mpomy Temmeparypa BcepeluHi KaOiHM He Oyae CYTTEBO
3MIHIOBATHUCS, a €(EeKT 0XOJIOMKEHHS UM HArpiBy Oy/e MaTH MicIle JHILIe JUIs JIOACH, sIKI 3HAXOISAThCS
Ha CHIHHI.

VY pobotax [13 — 15] BUKOpUCTaHO ONMUCAHWI METO 3AIMCHEHHSI KOHIUI[IOHYBaHHS CUAIHb, aje i3
MIEBHUMU BapiallisiMi caMoi KOHCTPYKLIi TEPMOEIEKTPUYHOI cucTeMu. Tak, Hanpukian, y [11] onucano
CXeMy, fIKa CKJIQJIA€ThCA 13 TEIJIOBOTO HACOCA 3aIHBOTO CUAIHHSA, SIKUH PETYJII0E TeMIepaTypy MOBITps,
o0 TMPOXOAUTh 4Yepe3 CHUHKY CHIIHHSA, Ta TEIJIOBOIO Hacoca HIDKHBOTO MICIS CHIIHHS JUIS
KOHJIMIIIOHYBAHHS TOBITPs, IO MPOXOIMTH Yepe3 HIDKHIO YacTWHY cuaiHHA. L{i 1Ba Hacocu MiCTATh
TEPMOENEKTPUYHUI MPHUCTPiid, OCHOBHUI TEIUIOOOMIHHUK Ta TETUIOOOMIHHHMKH JUIS BiINpabOBaHOTO
temwia. JIo OAHOro KiHISI KOYKHOI'O OCHOBHOI'O TEIUIOOOMIHHUKA INpPHEIHAHUM BUXIJ 3 TOJIOBHOTO
BEHTHWJIATOPA, SIKUA CIyKUTh Ul Tepeiadi KOHIWI[IOHOBAHOTO TMOBITPS OO CIHMHKA YU HUKHBOT
YaCTMHU CHUAIHHA. BUNyCKHHMH KiHEb KOXHOTO TOJIOBHOTO TEIUIOOOMIHHUKA 3 €IHAHUU 3
MOBITPONIPOBOJIOM, SIKHi, Y CBOIO 4epry, 3'€AHaHUI 3 BiANOBITHUM BXOJOM IOBITPS HA 3aIHE CHIIHHSI
ab0 BXOJIOM MOBITPS B HWKHIM 4YacCTHHI CHIIHHS. /[0 OJHOTO KiHIlA KOXXHOTO TEIUIOOOMIHHUKA IS
BIJIIPAIIbOBAHOTO TeIJIa MPHUKPIMUICHUH BUXiA BiA BEHTWIATOpPA, SKUA CIYyXUTh U1 Tepenadi
HeOa)XaHOTO  BIANPAIbOBAHOTO TelJla y 30BHINIHE cepepoBumie. Jlo CTOPOHM OCHOBHOTO
TEIUNIOOOMIHHUKA y KOXKHOMY TEIJIOBOMY HAcocl MpPHUKPIIUIEHI TeMIepaTypHi aatduku. Koxen
TEMIIEPATYPHUN JATYMUK MOYKE MICTHTHU EIEKTPUIHY TEPMOTIapy.

Cxema b. [lpyruii Bapiant knacudikamii 300paxenuii Ha puc. 2. Posrmspaerscs
TEPMOEJICKTPUYHE KOHJUIIOHYBAaHHS CHAIHHSA 13 BUKOPHCTAHHSIM IOBITPSHOTO OXOJIOJDKEHHS IpU
BiJIBE/ICHHI HE0aXaHOTO BIANMPALLOBAHOTO TEIUIA Y HABKOJUIIHE CEPEOBHUIIE MM03a TPAHCTIOPTHUM
3ac000M.

[Tpunnun pobotu cxemu b ananoriyauii 10 cxemu A4 1 BIAPI3HAETHCS JIHMILIE THUM, 110 HeOakaHe
BIJINIPAIlbOBaHE TEIUIO BIIBOAMTBCS HE Y CEpeAMHY, a IMo3a KalOiHy aBToMoOUIs. Takox Ha BXIHIH
CTOPOHI MOBITPONPOBOTY JUIsl HEOAXKAHOTO TETIIa € MOKIIMBICTH PO3MIIIICHHS BXOTY IIJISl TIOAAdi MOBITPS
no3a TpaHCHOpTHUM 3acobom. IlepeBaroro Takoro cmocoOy € Te, IO TemIeparypa BCepenuHi
TPAHCIOPTY MOKE€ 3MIHIOBATHCSA, OCKUIbKM HeOa)xkaHe Terio OyJae BUKUIATHCS Y HaBKOJIMIIHE
cepenosuiie. He3Bakaroum Ha 1€, cepea PO3TIIIHYTOI JIITEpaTypd 30BCIM HEBEJIHMKA YacTHHA pPOOIT
BUKOPHCTOBYE JIaHy CXEMYy KOHIMIIIOHYyBaHHs. B OCHOBHOMY Iie MOB’S3aHO 13 CKJIQIHICTIO peajtizauii
JOJaTKOBUX OTBOPIB.

VY poboTi [29] onucaHO TePMOENEKTPUIHNI KOHIUIIIOHED [T CHJIIHHS TPAHCIIOPTHOTO 3aco0y 13
BUKOpHUCTaHHAM cxemMu b. OpHa 3 OCHOBHMX 4YacTMH TaKOro KOHJAMIIIOHEpa BKIIOYaE B cebe
CJIEKTPUYHUAN BEHTHUJIATOP Ta TepMOETIeKTpuuHui Onok. [lepenbadeHo moBiTPONpoOBiA Ta BEHTHISATOD.
Ha BxiaHiif cTOpOHI MOBITPONPOBOLY HasiBHI BXOJM IS MMOAAUl MOBITPS 11032 TPAHCIIOPTHUM 3aCO00M 1

BHYTPILIHI BIIyCKHI OTBOPH Ul NOJadl MOBITPS BCEpPENMHI TPAaHCHOPTHOTO 3aco0y. CriBBIIHOUICHHS
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3MIITyBaHHS 30BHINIHBOTO 1 BHYTPIIIHBOTO TOBITPS TMEPEMHUKAETHCS BIAMOBIIHUMH JIeMITpepamu.
OnvcaHnii KOHAMIIOHEP KEPYEThCS OJOKOM YMpaBIiHHS, HA SKWH TMOJAIOThCS CHUTHAIM BiJl JaBayiB
TeMrieparypu. B omHOMY i3 acmekTiB 3acTOCYBaHHS BHHAXOMy IMepen0adeHuil BiBiJ HeOaKaHOTO

BIJIITPAIbOBAHOTO TEIUIA 11032 TPAHCTIOPTHUM 3aCO00M.

bt

Puc. 2. Bapianm mepmoenexmpuuno2o KOHOUYIOHY8AHHS CUOTHHS
i3 BUKOPUCMAHHAM NOBIMPAHO20 0X0I00HCEHHA NPU BI08COCHHI menia y
HABKOMUUIHE cepedosuiye no3a mpancnopmuum 3acobom: 1 — cxemamuune
300padicenus nacaxcupa, 2 — padiamop xo100H020 KoHmypy, 3 — padiamop
2apau020 KOHmMypy, 4 — mepmoenekmpudni Mooyai, 5 — ROGIMpaHi 8eHMUNAMOPU,
6 — nogimpsaui padiamopu, 7 — cxemamuyne 300padceHHsi MPAHCHOPMHO20 CUOTHHSL.
8 — cxemamuune 300pancenns kabinu asmomodins. Tras — memnepamypa
6cepeduni Kabinu, T1 — memnepamypa copsiuoi cmoponu mooyis, T» — memnepamypa
xon00Hoi cmoponu T/l Mooyoyis, Ts — memnepamypa na 2opsuomy padiamopi,
T4 — memnepamypa na xonoonomy padiamopi, Ts — memnepamypa na
nosimpsanux padiamopax, Ts — memnepamypa na no8epxHi CUOIHHS,
Q1 — mennosuit nomix 3 xonoonoi cmoponu M modyns, Q2 — mennosoii nomix
i3 apsauoi cmoponu T/l moodyns, Qs — menaosuil nomix i3 mina nacaxcupa

Q4 — mennosutl nomix 8UINAEMbCA NO3A KAOIHY .

Cxema B. Hactynuuii Bapiant kinacugikamii 300paxkeHunit Ha puc. 3. Posrmsnaerscs
TEPMOENIEKTPUYHE KOHJMIIIOHYBAaHHS CHIIHHS 13 BUKOPHUCTAHHSIM PIJMHHOTO OXOJIO/DKCHHS IIPU

BiJIBeJICHHI HE0a)KaHOTO BiAMPAIIbOBAHOTO TEIIa Y KaOiHy aBTOMOO1JIS.
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o
oo

Puc. 3. Bapianm mepmoenekmpuuno2o KoHOUYiOHY8aHHS CUOTHHS
i3 BUKOPUCMAHHAM PIOUHHO20 OXON00MHCEHHS NPU 8I08e0eHH menaa y
Kabiny asmomobina. 1 — cxemamuune 300pasicenns nacaxcupa, 2 — piOuHHUL HACOC,
3 — padiamop eapavo2o koHmypy, 4 — mepmoeireKmpuyHi Mooy,
5 — nogimpsanuii eeHmuasimop, 6 — enemenmu CucmemMu OX0A00HCEeHHS,
7 — cxemamuyne 300padNCceHHs MPAHCROPMHO20 CUOIHHA. 8 — cCXeMamuyne 300paxdceHHs
kabinu aemomooins. Tiws — memnepamypa écepeouni kabinu, T1 — memnepamypa copsiuoi
cmoponu mooyns, To — memnepamypa xono00Hoi cmoponu T/1 mooyoyas,
T3 — memnepamypa na eopaisomy padiamopi, T4 — memnepamypa na
X0100HOMY padiamopi, Ts — memnepamypa Ha nOGIMPAHUX padiamopax,
Ts — memnepamypa na nogepxui cudinns, Q1 — mennoguii NOmix 3 Xo100HoiI
cmoponu M/l mooyas, Qa2 — mennogoii nomix iz apsauoi
cmoponu T/ modyns, Qs — mennosuti nomix iz mina nacaxcupa

Q4 — mennosuti nomix 8UOIIAEMbCA Y KAOIHY.

Pi3HuIg npuHIMITY 1ii TAKOTO KOHAMIIOHYBaHHS, BiJl PO3IVIIHYTUX PaHiIle, MMOJIATae y HassBHOCTI
PIAMHHOI CHCTEMH OXOJIOJUKEHHS. TepMOeneKTpryHI MOyl OXOJO/DKYIOTh (UM HArpiBaroTh) PiIUHY,
sKa 3a JOMOMOIOI0 PIAMHHOMY HAacoCy LUPKYJIOE MO 3aMKHEHi cuctemi. OxonomxkeHa (abo Harpirta)
plAMHA TPOXOAMTH YEpe3 CHUIIHHS CTBOPIOIOYM HEOOXiJHI TEeMIepaTypHI YMOBU JUIsl BOAIIB YU
nacakupiB. HebaxxaHe Teruio BiIBOIUTHCS Y KaOiHY aBTOMOOUISA.

VY [30] onmcaHo cmewiagbHy CUCTEMY OOIrpiBY Ta OXOJOJDKEHHS JUIsl CHIIHHS, sIKa MpaLioe
moniOHUM YmHOM. CHCTeMa CKIIATA€ThCs 13 TEPMOEIEKTPHUYHOTO TIPUCTPOIO, SKUM BHOIPKOBO
OXOJIOJIKY€ UM HarpiBa€ TEIMJIOOOMIHHMK, HATIOBHEHUH piAMHOIO. PivHAa BCMOKTYETbCS HACOCOM Yepes
KOTYWIKy Ha cuaiHHi. KoTymka mnepenae Temno, MpoBOASYM HOTO uepe3 CHJIIHHA A0 Macaxkupa.
KonTponep no3Bosie BuOpatu TeMreparypy HarpiBy 4u OXOoJO/KeHHs. BuMuKkad BU3HAYAE MOJSPHICTD

HaAIpyry, NOJaHOI Ha TEPMOEIEKTPUYHUHN MPUIIal.
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Cxema [I. OcrtanHili BapianT kinacudikarmii 300paxkennii Ha puc. 4. Posrasgmaerscs
TEPMOEJICKTPUYHE KOHIWIIOHYBAaHHS CHUAIHHS 13 BHUKOPUCTAHHAM PIAUHHOTO OXOJIOJKEHHS MpH
BiJIBeJICHHI HEOa)XaHOTO BIiAMPAIbOBAHOTO TEIUIA Yy HABKOJIMIIHE CEPEIIOBUINE I03a TPAHCIOPTHUM
3ac000M.

[punuun po6otu cxemu I ananmoriynmii 10 cxemu B 1 Bifpi3HSA€TbCA JUIlIE TUM, 110 HeOaxkaHe
BIJIIpallbOBaHE TEIIO BIJBOMWTHCSA 1032 KaOiHy aBToMoOUIa. Takok Ha BXiAHIA CTOPOHI
MOBITPONPOBOLY JIsi HEOAKAHOTO TeIJIa € MOKJIMBICTh PO3MILICHHS BXOAY JUIsl BCMOKTYBAHHS MOBITPS
1o3a TPaHCIOPTHUM 3aco0oM. Takuii BapiaHT KOHAMLIOHYBAaHHS Mailke HE PO3TJISAAE€THCSA Y HAYKOBIi
JiTepaTypi, HE3BKAIOYHU HA TE, 10 BiH € HAWOLIBIT e)eKTUBHUM TPU KOHIHUIIIOHYBaHHI. B 0OCHOBHOMY

1€ TIOB’S13aHO 13 CKJIA/IHICTIO y MpolLIec peasizallii.

t i

Puc.4. Bapianm mepmoenekmpuynozo KoHOUYIOHY8AHHSL CUOIHHSL
i3 BUKOPUCMAHHAM PIOUHHO20 OXOL00NCEHHS NPU GI08EOCHHT menaa y
HABKONUUWIHE cepedosulye no3a MmpaHcnopmuum 3acobom: 1 — cxemamuune 300pasicents
nacasicupa, 2 — piounnuii Hacoc, 3 — padiamop 2apaio2o0 KOHmypy,
4 — mepmoenekmpuuri MOOYII, 5 — NOBIMPAHUL 6EHMUIAMOP,
6 — enemenmu cucmemu 0X0N00AHCEHHSA, 7 — CXeMAMUUHe 300PaANCEHHs MPAHCTIOPIMHO20
CUOIHHA. 8 — cxemamuune 300padicens Kabinu agmomooins. Tvus — memnepamypa
ecepeduni kabinu, Ty — memnepamypa 2opsuoi cmoponu mooyas, 1> — memnepamypa
xono0noi cmoponu T/l Mmooyoyas, Ts — memnepamypa na 2opsuomy padiamopi,
T4 — memnepamypa na xon00Homy padiamopi, Ts — memnepamypa na nogimpsnux paoiamopax,/
Ts — memnepamypa na nogepxui cudinns, Q1 — mennoguti nomik 3 xon00noi cmoponu Ml moodyas,
Q2 — mennosoit nomix iz apsuoi cmoponu T/l moodyns, Qs — meniosuii nomix iz mina nacaxcupa

Qa4 — mennosuti nomix 8UOLIAEMbCS NO3A KAOIHY.
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AHami3 HaWOUTBII pamiOHAIBHUX BapiaHTIB TEPMOCICKTPUYHUX KOHIWIIIOHEPIB IS  CHUJIHb
aBTOTPAHCIIOPTY

I3 anaimizy miteparypu Ta Kiacudikallii CXeM TePMOESICKTPUIHOTO KOHIUIIOHYBaHHS, 1110 OMUCaH1
y TIONEPEeIHROMY PO3[iT, MOXKHA 3pOOUTH pPsA BXKIMBHX BUCHOBKIB. HaiOimbmr momupeHHM Yy
BUKOPHCTaHHI € BapiaHT cXeMU A — TepMOENEKTPUYHE KOHAMLIOHYBAHHS CUIIHHS 13 BUKOPUCTAHHAM
MOBITPSIHOTO OXOJIO/DKCHHS TIPY BiJBEACHHI TeIuia y KabiHy aBToMoOuIA. Lle 3yMOBIEHO MpPOCTOTORO
peanmizailii Takoi CXeMH, OCKUIbKM TaKHi TEPMOEICKTPUYHHIA KOHIHUIIIOHED € YHIBEpCaIbHUM 1
aBTOHOMHHUM Ta He MOTpelye 0JAaTKOBUX 3MIH Y KOHCTPYKIii aBromoOuts. [Ipore y Takoi cxemu € i
Henomiki. HaiOumpmmii 3 HUX TMOB'SI3aHUN 13 THM, IO 3arajbHa €()EeKTHBHICTH OXOJODKCHHS Oyje
MEHIIO HDK y BapiaHTax cxeM b Ta I', ockinbku BigmpaiboBaHe TeIUio He OyAe BIABOAMUTHUCS Yy
OTOUYIOUE CEpPEeIOBHIIE, a MPU3BOAUTHME 10 HEBEIMKOTO 3POCTaHHS 3arajibHOI TEMIIEpaTypH BCepeIuHi
00’eMy aBTOMOO1JIS.

KoHuIlioHep, KWl Hpamroe 3a BapiaHTOM cXemu I, Mae HaiiGinpmy edekruBHicTh. Koro
nepeBara HaJl BapiaHTOM cxeMH B momsirae y BiiBeieHi BiAIparibOBaHOTO TeIUIa [103a MEeXi TPaHCIIOPTY,
a repeBary HaJl BapiaHTaMu cxeMH A Ta b y O611b1miif eeKTUBHOCTI BUOPAHOTO CIIOCO0Y OXOJIOKEHHS.
[Tpy poMy Takwii BapiaHT € HAWOUIBII CKJIATHUM Yy peajizallii, OCKIJIbKHA 0 TabapHTHOI CHUCTEMH
PIAMHHOTO OXOJIO/UKCHHS TMOTPIOHO 1€ JOJAaTKOBO pPEali3oByBaTH CIICIialbHI  OTBOpU IS
BIJNpaIbOBAaHOIO Terula. ToMy Ha CbOTrOAHI Takui CHoci0 KOHIUIIOHYBAaHHS KOMEpIIHHO He
pearnizoBaHUi, X04a BEAYThCsI HAYKOBI JOCIIIKEHHS JJIs1 BIPOBAHKEHHS HOTO Y BUPOOHUIITBO.

B 3anexxHocTi Bii caMoro mpoiiecy peaiizallii TEpMOESIEKTPUIHOTO KOHAUIIOHYBAHHS IJIsl CU/TiHb
aBTOMOOUIIB € J1Ba HAHOLIBbII JOIUIBHUX BapiaHTH. SIKIIO MPIOPUTETHUM HpPU BUPOOHUITBI TaKoOro
KOHJMIIIOHEpa € WOro aBTOHOMHICTh 1 BIJACYTHICTh TPHUB’SI3KM JI0 KOHKPETHOI KOHCTPYKIIii
TPAHCHOPTHOTO 3aco0y, TO HalKpamuii BapiaHT 3a cxeMoro A. IIpu nbomMy noTpiGHO PO3yMITH BTPATH y
e(EeKTHUBHOCTI TAaKOTO KOHIUIIIOHEpa.

Hai6ip J0iIbHUM 3 TIO3HUIIIT eHePreTUIHOT e()eKTUBHOCTI € BapiaHT cXeMu [, IpoTe B TaKOMY
BUINAJIKy HEOOXIJHO HMPOBOAMTH KOHCTPYIOBAHHS 1 ONTHMI3Alil0 TEPMOEIEKTPUYHOIO KOHIMIIOHEpa

CIUIBHO 13 PO3POOKOI0 CAMOTO TPAHCIIOPTHOTO 3ac00Yy.

BucHoBKM

1. BusHaueHO HAWOIBII paIiOHANBHI BapiaHTH TEPMOEIEKTPUYHUX KOHAMIIOHEPIB [UIsl CHIiHB
TPAHCHOPTHHUX 3aCO0iB.

2. BuxopucTaHHS BapiaHTy CXeMH A € HaHOIbIIl paliOHAJIBHUM IPH PO3pOOII AaBTOHOMHOI Ta
YHIBEpPCAJIbHOI CUCTEMHU KOHJIWIIIOHYBAHHS, 5IKa MO)Ke OyTH BHKOpHCTaHA JUIsl Oy[b-sIKOTO CHIIHHS
icHytoyoro aBroMoOus. Lle 103BonuTh 3a6€e3neun T MacoBe BUKOPUCTAHHS TaKUX KOHIULIOHEPIB.

3. Haii0inpm TOouiapHUM 3 MO3MIIT eHEepreTHYHOI eEeKTUBHOCTI € BapiaHT cxeMH [, mpoTe B TakoMy
BUIIAJIKy HEOOX1THO MTPOBOAUTH KOHCTPYIOBAHHS 1 ONTHUMI3AIliI0 TEPMOEIEKTPUIHOTO KOHUIIOHEpa

CITIJTLHO 13 PO3POOKOI0 CaMOTO TPAHCIIOPTHOTO 3aco0y.
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B pabome  paccmampusaiomcsi  nepcnekmugvl  UCHONL308AHUSL — MEPMOINEKMPUUECKO2O
KOHOUYUOHUPOBAHUSL  CUOEHULl  a6MOMPAHCNOPMA, Npu  NOMOWU KOMOpo2o Moz2ym — Obimb
0CYUJeCmEaeHbl IKOHOMUS DHEPEMUUEeCKUX pecypcos U YVIyYUeHUe MeMNepamypHuix YCioeuil
npebviganus ueios8exa 8 MpaHCNOpmHom cpedcmsee. /s onpedenenus Haubonee pAyUOHANbHBIX
BAPUAHMO8  UCNONB308AHUSA  OAHHBIX KOHOUYUOHEPO8 OCYWecmelena ux Kiaccuguxayus 8
3a8UCUMOCTNU O CHOCOOA MEPMOINEKMPUYECcK020 Konouyuonupoganus. bubn. 30, puc. 4.

KuaroueBble cioBa: TEPMOIIEKTPUUECKHN KOHIUIIMOHED, TEPMOAJIEKTPHUUECKHN TETIOBOM Hacoc,

KOHANIHUOHHUPOBAHUE, TCIJIOBBIC YCIIOBUAA.
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THERMOELECTRIC AIR CONDITIONERS FOR
VEHICLE SEATS

The paper discusses the prospects of thermoelectric air conditioning of vehicle seats, which can be
used to save energy resources and improve the temperature conditions of a person’s stay in a
vehicle. To determine the most rational options for using these air conditioners, their classification
was carried out depending on the method of thermoelectric air conditioning. Bibl. 30, Fig. 4.

Key words: thermoelectric air conditioner, thermoelectric heat pump, air conditioning, thermal
conditions.
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