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KOMII'IOTEPHE MOJEJIOBAHHS TPOHUKHOI'O
I'EHEPATOPHOI'O TEPMOEJIEMEHTA

B pobomi npedcmaeneni pesyromamu xkomn’romeprux oocaiodxcenv 3D modeni npouuxnoco
2eHepamopHoz2o mepmoenemenma. Ilpueedeno Qizuuny mooenb ma KOHCMPYKYil0 NPOHUKHO2O
mepmoenemenma, npeocmasieno ii mamemamuynutl onuc. CmeopeHo Memood pOo3PAxXyHKy
mepmoeiemMenma Ha OCHOGI nakema NPUKIAOHUX Komn'iomeprux npozpam Comsol
Multiphysics. Pospaxosano sanesxcnocmi enepeemuyuHux Xxapaxmepucmux mMepMOeieMenma 3
mamepianie na ocnosi Bi-Te-Se-Sb 6i0 sucomu simxu mepmoeremenma.

KaouoBi ciaoBa: TpPOHHKHUI TEpPMOCIEMEHT, KOMII' IOTEpHE MOJEIIOBaHH, TeHepallis

CIEKTPUYHOT €HEePTii, CHEPreTHIHI XapaKTEPUCTHKH.

BcTtyn

Haii6inpm mmupoke 3acTOCYBaHHS TEPMOEJIECKTPUYHHUX IEPETBOPIOBAUIB €HEPTil 3aCHOBAHO
Ha BHKOpHUCTaHHI TepmomapHoro einementa [1, 2]. EdexTuBHICTh MEpeTBOPEHHS €HEprii SKOro
BH3HAYAETHCS MapaMeTPOM JOOPOTHOCTI BUKOPUCTAHUX MaTepianiB Z. Tomy, OIIyK mMaTepialiB 3
MaKCHMaJIbHUM 3Ha4YE€HHSAM MapaMeTpa JOOPOTHOCTI CTa€ OCHOBHOIO 33/1a4€l0 TEPMOEIEKTPUYHOTO
Marepiajgo3HaBcTBa. OJHaK, HE3Ba)XKalOUW Ha IHTEHCHBHI JOCHIPKEHHS, B LbOMY HaIpsMKY,
CYyTTEBOTO 3pocTaHHs go0poTHocTi 3a octanHi 20-30 pokiB He cmocrepiraetecs [3, 4].
MakcumanbHi 3Ha4eHHsI 0€3p03MIpHOTO MapaMeTpy JO0OPOTHOCTI TEPMOEIEKTPUUHHUX MaTepiajiB
MPOMHUCIIOBOTO BHKOPUCTAHHS 3ailumarTbcs Ha piBHI 1+ 1.2, Omxke, I8 TOKpalieHHS
€()EeKTUBHOCTI HEOOXIJIHO BUKOPHCAHHS HOBUX, HETPAAULIMHUX MIIXOAIB SKI MOJATAIOTH Y
BUKOPHUCTAHHI IHIIMX HETPAJAULIMHUX BapiaHTiB (I3UYHUX MOJENed TepMOEIEeMEHTIB, IO €
OCHOBHOIO CKJIaJI0BOIO TEPMOEJIEKTPUYHOTO MIEPETBOpIOBaYa €HEpPrii.

OI[HI/IM 13 HUX € BHUKOPUCTAHHA TepMOCHeMCHTiB 13 PO3BUHEHOIO BHyTpiIJ_IHI:OIO MMOBEPXHCIO
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TENJI000MIHY — MPOHUKHHUX TepMOEIEeMEHTIB. B Takux TepmoesieMeHTaxX TEMJIO000MIH 3 JKepeaoM
Ta CTOKOM TeIlia Biji0yBaeThCs HE TIJABKH Ha cHasx, a i B 00’ emi BiTkH. Bxke nepini Teopetnyi [5]
Ta eKCIepUMEHTalbHI [6] mDocHifyKeHHS I OXOJIOMKEHHS IOTOKIB Ta3iB IMOKa3add Ha IX
NepCHEeKTUBHICTh. BOHM BKa3yloTh Ha MOJKJIHMBICTH IMOKpalIeHHS €(EeKTUBHOCTI NEPETBOPEHHS
eneprii B 1.3 + 1.4 pazu.

Opnnak, Taki AOCHi)KeHHs Oyiau TpOBEJAEHI AJig MOJENl sKa CKJIaaHa i MNPaKTUYHOI
peamnizamnii. Tomy, HE0OOXiZHO CTBOPEHHS Ta MOCIIKEHHs OUThI peanbHOT 3D Mozesi MpOHUKHOTO

TCPMOCICMCHTA, IO € METOIO JIaHO1 pO6OTI/I.

®disnyHa moaenb Ta ii MaTeMaTUYHMIA onuc

®i3uyHy MOJENIb TPOHHKHOTO TEPMOCJIEMEHTa, y SKOTO TEII00OMIH 3 TEIUIOHOCIEM
BiIOyBa€eThCS HE TINBKM UYepe3 KOMYTalliliHI TJIAacTUHH, a ¥ 3 OIYHUMH MOBEPXHSIMH BITKH,
HaBefeHo Ha puc. 1. Bona Bkmovae BiTkM N — Ta P — THmy nposigHocti (2, 10) oxomeHi
aniabarudHOO i307smieto 1 ta 8, siki pasom yTBOprOIOTH KaHanu 5, 6, 9. Uepe3 kanan 6 momaerbes
TEIIOHOCIH 7 3 Temmepatypoto Th sikMil meperikae depe3 kananu 3, 5 ta 5, 9. BiTku BuKoHaHI 3
OJIHOPIAHOTO MaTepiany Ha ocHOBI Bi-Te 3 MakcMMalbHUM 3HAYCHHSIM JTOOPOTHOCTI Z B iHTEpBaIi
temmepatyp 20 + 320 °C. TemmepaTypHy 3aleXxHicTh mapaMeTpiB MaTepialy CIiJ BpaxyBaTH.
KoMyTarniifHi mIacTHHU ¢ BUKOHAHi 3 Mimi, komyraniiiauii omip — 10° Om cm? Tewmmeparypa
To HUXKHIX KOMYTalifHUX IUIACTHH TEPMOCTaTOBaHO. BiTKu N — Ta p — TUIy MPOBIAHOCTI 3’ €AHAHI
MiX C000I0 TOHKHMM MpomapkoM 14, TEmIonpoBiHICTIO, €IEKTPOTPOBIAHICTIO Ta TOBIIUHOK SKUX
HEXTyeMo. Marepian BITOK € OIHOPIZHUM 1 130TPONHMM 3 BIAOMHUMH TeMIIEpaTypHUMHU
3anexHocTsAMU: enekrponpoBigHocTi 6(7), koedinienta TepmoEPC a(7), temnonposinnocti k(7).
B TepmoenexkTpuuHOMy cepemoBuili BpaxoBaHi 00’emHI edektu Tpmcona, Jxoyns-Jlenca Tta
npukoHTakTHOTO edekty IlenmpTe. TemmepaTypa TeIUIOHOCISI Ha BXOII B TEPMOEIEMEHT
npuiiManach piBHIM Temmeparypi rapsuux cnaiB. Po3Mip TepMoeneMeHTYy B HampsMi,
HNEePIEHANKYIAPHOMY 10 TuiomuHu pucyHka — d, Beauunna d = a. [moummra d = 0id = a e
aniabaTHYHUMHU 130JIA1iIMH, 10 (GOpMYIOTh KaHaimu 5, 6, 9, TepTd MiX TEIUIOHOCIEM Ta
aniabaTMIHUMU 30s1isIMu 1, 8 BiJICyTHE.

Ha OigHiif moBepXHiI BITOK 2 KOMYTalifHUX IUIACTHH 4 $Ki 3HAXOIATHCA B TEINIOBOMY

KOHTAKTI 3 TEIUIOHOCIEM 4, TerI000MiH OonUCy€eThes 3aKk0HOM HproToHa-PixmaHa:

Gp = (t=T), (1)

e or — KoedilleHT Termnooominy, T — TemmepaTypa BITKM TepMoeleMeHTa, t — Temmeparypa

TEIJIOHOCIS.
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Puc. 1. @isuuna moodenv nponukno2o mepmoeremenma: 1 - adiabamuuna izonayis,
2 - gumxu N-muny, 3 - kanaau, 4 - komymomayiiuna niacmuna, 5 - Kaua,
6 - kanan, 1 - mennonocii, 8 - adiabamuuna izonayis, 9 - kana,
10 - sumka p-muny, 11, 12 - komymayitini niacmunu,
13 - enexmpuuni konmaxmu, 14 - npowapox misxc sioxamu
n- i p-muny, 15 - éuxoou xananis.

Cucrema piBHSHB, 110 OMHUCY€E PO3MOJIiT TEMIEpaTypu 1 MOTEHIialy B TEPMOEIEKTPUUYHOMY

CEPEIOBHII OMUCYETHCA PyHIaMEHTAILHUMHU 3aKOHAMHU 30€peXKeHHs eHeprii Ta HOCIiB cTpymy [7]:
VW =0 (2)
Vi =0 (3)

me W =g+Ui -rycrusa motoky exeprii.

Bukopucrasum y3aranbaeHi 3akonn @yp’e Ta Oma 111 TEPMOEIEKTPUYHOTO CEPEeIOBHUIIA:

G=-xVT +ai T 4

i=—c(VU +aVT) (5)

30 Tepmoenexmpurxa Ned, 2021 ISSN 1726-7714



Anamuuyk JL1., Yepxes P.I., Il[epbamuii /].B.
Komn’tomepne mooenioganns npoHUKHO20 2eHepamopHo20 mepmoenemenma

ne U — moreHmian, x — KoeQIiIieHT TemIonpoBiAHOCTi, a — kKoediuieHT TepMoEPC, ¢ -
€JIEKTPOIPOBITHICTb.
MoxHa oTpuUMaTH cHUCTEMY JU(DEpeHIINHUX pIBHAHb IS 3HAXOKEHHS PO3MOALTIIB

TeMIepaTyp Ta HOTSHIliaJiB!

- - i? -
ViVT +—-TiVa =0;
pu o (6)

V(-o(VU +aVT)) =0.

Jlnst onucy pyxy TEIUIOHOCIS B KaHajl BUKOPUCTOBY€eThes cucteMa piBHsAHb HeB’e-Crokca Ta
pPIBHSHHS HENEpepBHOCTI, a g pO3MOAULYy TeMIeparypd B TEIUIOHOCIT — pPIBHAHHS
TEILIONPOBITHOCTI.

PiBusiab HeB’e-CTokca Ta piBHSHHS HEMEPEPBHOCTI MOYKHA 3amucatu y BUrsdi [8]:

L
— = pF = VP + uV° 9+ = uv(div9),

divpd =0.

Jlira yactuna (7) sBusie coboto cuiny iHepiii piguau. [lepuiuit fogaHoK y npasiii yactudi (7)
— MacoBy CHITY, IPYTHI — Jil0 TOBEPXHEBUX CHJI TUCKY (HOPMalbHUX HAINPYXKeHb), a OCTAHHI JBa
JOJAHKH — JIiF0 TOTHYHUX CKJIAJJOBUX MOBEPXHEBUX CHI (CHIJI BHYTPIITHHOTO TEPTSI).

Tena000MiH B piUHI OMKCYETHCS PIBHSHHIM TEIIONpoBiaHoCTI [9]:

oT == = T op
pCP[E+(W)Tj:—(Vq)+;T” ij-;E

P(%OHW)P}LQ (8)

ne p —rycruna, Cp — TeIIOEMHICTh, T — TeMIepaTtypa, ¢ — BEKTOp MIBUAKOCTI PiAUHU, ( — TyCTHHA

MOTOKY Terja, P — THCK, 7ij — TEH30p B’SA3KOr0 HANpy>XKeHHs, J1e # — B A3KICTh, / — OAMHUYHHH

TEH30p, Sij — TEH30p MWBUAKOCTI Aepopmarii.

OckinbKy JaHa 3ajada pO3TJISIAEThCSA I CTAlliOHAPHOTO BHIIAJKy, TO JiBa 4YacTHHA
nepuoro piBHIHHS cucteMu (7) piBHA HyN0. BIUIMBOM MacOBHX CHJI TaKOX HEXTYEMO, TOII
MEepIIMiA JOMAaHOK y JiBifl YacTHH IOTO JX PIBHSAHHSA TeX piBHHHA Hyn0. PiBHsHHS (8) Tex
HEOOXITHO 3amMcaTH JJIS CTAIIOHAPHOTO BUIIQAY, a HAarpiBOM PIAMHU 332 PaXyHOK BHYTPIITHBOTO
TepTs,, CTUCHEHHSM pIJUHHU, a TaKOX HarpiBOM piJUHHU 3a PaxyHOK BHYTpIIIHIX JJKepesa Tera
HextyeMo. Toxi cuctema piBHSHL HeB’e-CTokca, HETIEPEPBHOCTI Ta TEIUIONMPOBIMHOCTI IS JaHOT

3aJ1a4i 3aMuIIeThCs Y BUII:
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—6P+HV@+%u€mw§y=Q
divpd =0, 9)
pC, (V)T +VG=0.

'pann4Hi yMOBHM , IO OMHCYIOTH CIPSDKEHY 3a7ady BHKOPHCTOBYIOTHCS B JaHIM 3amadi
MalTh HACTYITHUI BUTIISI:

— JJ11 TCPMOCICKTPUYHOIO CCpEAOBUIIA.

T|p =300K

TeMIiepaTypa - , (10)
T|, =a.(T,~T)
h

HOTEHIIa - Ulg =0 : (11)

U\XB U,

— JUISL TEIUIOHOCIA:
i 19‘0 o 12
NIBHUJIKICTH - 19‘2 —py =0’ (12)
h

$S6_o

TeMIlepaTypa Ha BXOAi - t|Z =T, (13)

h

ne ¥, — mouarkoBa mIBHAKICTH TeruoHocis, Uo — dikcoBaHne 3Ha4yeHHs moTeHmiamy, So — OivHa

MIOBEPXHS TEPMOEIIEMEHTA.

Peanizauia nocraBneHoi 3apadi B nNakeTi NMPUKNaaHMX KOMMN HOTEPHUX nporpam
Comsol Multiphysics

Jns po3paxyHKy IOCTaBJeHOi 3amadi Oyiao oOpaHO TMakeT MNPUKIATHUX KOMIT IOTEPHHUX
nporpam Comsol Multiphysics, a came — piBHsHHS B uyacTkoBux mnoxigaux (PDE modes). Jle

OJIHUM 13 CIIOCO01B MpeACTaBICHHS PiBHSAHHS € KoedinieHTHa hopma:

o°u ou
e,—+d,—+
ot

a5 V(-cVi—ali+y)+ fVu+al = f (14)

32 Tepmoenexmpurxa Ned, 2021 ISSN 1726-7714



Anamuuyk JL1., Yepxes P.I., Il[epbamuii /].B.
Komn’tomepne mooenioganns npoHUKHO20 2eHepamopHo20 mepmoenemenma

JlaHne piBHSIHHSI BUKOPHUCTAHO ISl TEPMOCIEKTPUIHOTO CEPeJOBUIIA 1 MPUBEICHO 10 BUTIISIAY
V(-cVU)=0. s uporo €a, da, @, p, B, & 3aHYNAIOTHCSA, a BEIUYHMHY C 3aMUCYIOTh y BHIJISI

MaTpPHIIi:

[/c+azaT+aUa aTo—+aUJ' (15)

ao o

[Tpuyomy BekTop U Mae TeX BUTIISLA MATPHILL:

(T
UZ(UJ. (16)

Jlnst onmuc pyxy Ta TEIIOOOMiHY piJHHHM BUKOPUCTOBYEThCs Moy Comsol Multiphysics —
Non-Isothermal Flow [11]. Monyne Bkirodae cuctemy piBHsiHb Ha’e-CTokca, piBHSIHHS
HENEepepBHOCTI Ta PIBHAHHSA TeIUIoNepeadl piIuHU, 3MIHHOMY B 4aci YU CTAI[lOHAPHOMY PEKUMI.

Po3paxyHok mpuBeneHoi MOeINi, B CTalliOHApHOMY PEXUMI, IIPOBOIUBCS 32 CITiBBiTHOMICHHSIMH:

()i, :?{—PI +y(?§+(v§)T)—§y(%§)|}
V(p9) =0, (7)
pC,NT +V(kVT) =0.

3HaueHHs CIICKTPHUYHOTO CTPYMY pPO3paxoOBYBaJIOCh 4YECPE3 iHTeraJ’[ o0 HJ'IOIJ_Ii MMOonepevYHOro

nepepizy Sv:

[ =“|no|sV , (19)
Sy
pe I, =nl +n1 +n,l, - Bexrop rycrunu enexktpudHoro CTpymy. 3Hadenns Ix ly I
BU3HAYAJINCH CTiBBITHOIICHHSIMH:
ouU oT
|l =—0c——-0ca—, (20)

ou oT
|, =—0c—-0c0—, (21)
’ oy
IZ:—aﬂ—o-aE- (22)
oz oz
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Burparta Temonocis BU3Hauaaach iHTErpyBaHHIM HIBUAKOCTI 0 IO IUIOLII ITepepisy KaHary Svi:

G = [[9ds,, (23)

S\/1

Enexkrpuuna motyxkuicte tepmoeiaementa W =1-U, TemnoBuit moTiK, 10 HAIAXOIUTH IO

TepMoenieMenTa Q, = GC At.

OCHOBHHUM IapaMeTpPoOM, IO XapaKTepu3ye ePeKTHBHICTL POOOTH TEPMOCIEMEHTa B PEXUMI

reHepauii eJeKTPUYHOI eHeprii € KoeilieHT KOPUCHOT Aii, IKUI BU3HAYAETHCS CIIBBIAHOIICHHSIM:

n=o. (24)

Pe3ynbTatu KOMN'KOTEPHUX AOCNiIAXEeHb XapaKTepPUCTUK MOBITPSAHOrO NMPOHUKHOrO
TepMmoenemMeHTa B MaTtepianiB Ha ocHoOBI Bi-Te-Se-Sbh

Po3paxyHOK mpoBOAUBCS sl MaTepiaiiB Ha ocHOBI Bi-Te-Se-Sh. ®yukiionanpHi 3aneKHOCTI
nmapaMmeTpiB Martepiany - koedimienra TepMoEPC o, TemionpoBifHOCTI K Ta €IEKTPONPOBIIHOCTI G
Bix Temneparypu [3].

MozenoBaHHsl TIPOHUKHOTO TepMOEJeMEHTa 3iiiicHoBamock B mporpami  Comsol
Multhiphisics st HacTynHOT 6a30B01 KoHCTpyKIii (puc.1l): Bucota b =10 mm, nosxuna 10 mwm,
mupuHa a = 10 mm. Po3mipu HMXKHBOI KOMyTarii — Bucota C = 1 mm, nosxkuua 10 MM, mupuHa
a=10 mmMm; BepxHboi — Bucota d=1 mm, momxuHa C =10 mMm, mmpuna 10 mm. Martepian
komyTarii — Miab. Lli mpopisu B kKomyrallii pa3oM 3 BITKAMH YTBOPIOIOTH CHUCTEMY KaHaJiB IS
IpoKayku TerjaoHocis. KoHCTpyKilis BpaxoBye HasBHICTh IEPEX1JHOTO IIapy MPUIIOI TOBUIMHOIO

0.3 mm. Ha puc. 2 mpeacraBieHo po30UTTS TaKOi KOHCTPYKIIIT HAa CKIHUCHH] €JIEMEHTH.

Puc. 2. F'eomempuuna cimka.
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ITpu temneparypi razy Ha Bxozi 600K orpumano po3noainu temiepaTyp B TeIUIOHOCIT puc.3

Ta MaTepiaji TepMoereMeHTa puc. 4.

a) po3nodin memnepamyp

0) isomepMmiuni nosepxui

Puc. 3. Po3noodinu memnepamyp ma i30mepmiuni nOGepXHi 6 MenIo0HOCIT
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a) po3nodin memnepamyp

0) izomepmiuni nosepxHi

Puc.4. Po3nodinu memnepamyp ma i30mepmiuni no8epxHi

6 mamepiani mepmoenremMeHmad.
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Bucora BiTOKk TepMmoenemeHTa 3anaBaiack piBHoro 1 wmm, 5wmm, 10 mm, 15 MM, 20 mwm.
KoedimienT TemmooOMiHy MK BOJOIO 1 TEpMOEIEMEHTOM - ar, B 3akoHi HpioToHa-PixmaHa,
cknagas Benuuuny 1000 Br/(m?-K).

Jns  BKazaHMX  HapaMeTpiB  BHM3HAYAIMCh  CEPEJHBOIHTETpalbHI  XapaKTEePUCTHKU
TEPMOEJIEMEHTAa. TeMIIepaTypH MOBITPS Ha BUXOJI 3 TEPMOEJIEMEHTA - leux; €NEKTpOpYIIiHA CHIIA
tepmoeneMmenTa - EPC; 3HaueHHs elekTpuyHOro cTpyMmy |, 4; BuTpatu nositps - G; enekTpuyHa

notyxHicTh W; kKoedimieHT KopucHOT Aii 7. 3aMeXHOCTI IIMX MapaMeTpiB BiJl BUCOTH BIiTKH /, s

BUIAJIKy KOJIM TeMIlepaTypa MOBITps Ha BXOJi B TepMmoesneMeHT ckianana 600K npencraBieno B

TaOIUII.
Tabauys
[, MM tour, K EPC, B 1, A G, M%/c W, 108 Br | M., (%)
1 473.60 0.00003 0.0004782 0.00047 1.43 1.57
5 414.13 0.00017 0.0001539 0.00680 2.62 1.84
10 365.01 0.00038 0.0001355 0.00599 5.13 2.87
15 355.62 0.00062 0.0000822 0.00582 5.09 1.56
20 299.98 0.00243 0.0000215 0.00480 5.22 0.83

Otxe, ICHYIOTh Taki pallioOHaJbHI BHCOTH BITOK TepMmoenemeHTa npu skux KK mae
MakCUMajibHI 3HaueHHS. JIs BHUABICHHS  EKCTPEMalbHUX  MOXIHUBOCTEH  MPOHUKHOTO
TepMOEeJeMEeHTa HEOOXIIHMM € TpOBEAeHHS OararomapaMmMeTpu4yHol ontumizamii  Horo

KOHCTPYKIIMHUX Ta TEIIO(I3UIHUX IMapaMeTpiB.

BucHoBKuK

1. Po3po6sieno 3D Mozaens MPOHUKHOTO TEPMOEIEMEHTA I OX0JIO0)KeHHS MOTOKIB PiAMH Ta rasis
B MMaKeTI MPUKIATIHUX KoMI roTepHuX nmporpam Comsol Multiphysics.

2. Bu3HaueHO poO3MOALIM TeMmIepaTyp B MaTepiaji BITOK TEpMOCJIEMEHTa Ta TeIUIOHOCI],
HNOTEHI[IaTiB B TEPMOEJIEMEHTi, WIBUJKOCTEH MOBITPS Ta EHEPreTUYHI XapaKTEepPUCTUKU

MPOHUKHOTO TEPMOECJIEMEHTa 3 MaTepiaiiB Ha ocHOBI Bi-Te-Se-Sh.
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3. Heob6xinHo nmpoBeaeHHs 6araronapaMeTpU4HOl ONTUMI3ALI] KOHCTPYKIIHHUX Ta TeIUI0(I3UYHUX

napamMeTpiB MPOHHUKHOTO TEPMOEIEMEHTa, M0 JAAacTh MOXKJIMBICTh BHU3HAYUTH MaKCHUMAaJbHI

XapaKTEPUCTUKH.
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Komn’tomepne mooenioganns npoHUKHO20 2eHepamopHo20 mepmoenemenma

KOMIIBIOTEPHOE MOJAEJNPOBAHUE ITPOHUITAEMOTI'O
I'EHEPATOPHOI'O TEPMOJ3JIEMEHTA

B pabome npedcmasnenvl pesyibmamsl  Komnwviomepuvix ucciedosanuti 3D modenu
NPOHUYAEMO20  2eHepamopHo2o  mepmodiemenma. Onucamvl  Qusuyeckas Mooeib U
KOHCMPYKYUSL NPOHUYAEMO20 MepMOITeMeHmd, NPeOCmasieHo ee MameMamuieckoe onucatue.
Coz0an memoo pacuema mepmodieMeHma HA OCHO8e NAKemd NPUKIAOHBIX KOMNbIOMEPHbIX
npozpamm Comsol Multiphysics. Paccuumaner 3asucumocmu snepeemuueckux Xapakmepucmux
mepmoaiemenma u3 mamepuanos na ochoge Bi-Te-Se-Sh om evicomul semku mepmosnemenma.

KiroueBble c10Ba: MPOHUIIAEMbIN TEPMOIJIEMEHT, KOMITBIOTEPHOE MOICIHPOBAHKE, TeHEPAIHs

3JIEKTPOIHEPIUH, YHEPTETUUECKUE XAPAKTEPUCTUKHU.
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COMPUTER SIMULATION OF A PERMEABLE
GENERATOR THERMOELEMENT

The paper presents the results of computer studies of a 3D model of a permeable generator
thermoelement. A physical model and design of a permeable thermoelement are given, and its
mathematical description is presented. A method for calculating a thermoelement based on the
Comsol Multiphysics software package has been developed. The dependences of the energy
characteristics of a thermoelement made of Bi-Te-Se-Sb based materials on the height of the
thermoelement leg are calculated.

Key words: permeable thermoelement, computer simulation, electric energy generation,
energy characteristics.
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