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VIIK 621.362
EHEPTOE®EKTHBHI TEXHOJIOTTi B CYYACHUX IMMOBYTOBUX MPUJIAJTAX

HoBomumnens O.0., k.T.H., foueHT kadeapu 3B ta ATIBK
Haropmna I.B., acucrent xadenpu 3B ta AIIBK
Yepuiciecobkutl HAYIOHATLHUL MEXHONOSIYHUL YHIGepcumem

P03BHUTOK Cy4acHOT TEXHIKU 1 TEXHOJIOTIH HEPO3PUBHO MOB'I3aHO 3 TOIIYKOM HOBHX JKEpEIl €Heprii, B nepury
qepry enekTpuiHux. OCHOBHa BUMOIa — 30UIBIIMTH 00CAT BUPOOJICHHS €JIEKTPUYHOI eHeprii. Ajle OCTaHHIM 4acoM
Ha TEpeaHii IUIaH BUXOMATH JOJaTKOBI YMOBH: €HEpris NMOBUHHA BUPOOJIATHCS €KOJOIIYHO YUCTUM LUIIXOM, Mae
OyTH BIZHOBIIOBaJbHA 1 HISK HE MOB'si3aHa 3 ByrieuneM. ChOrogHi 3ycwiulsi 0araThbOX BYEHHMX CIPSMOBaHI Ha
PO3BHUTOK «3EJICHOD» EHEepreTHKH, sIKoi 0coOmmBO TocTpo moTpedyrors €Bpoma i CIIIA [1]. TepmoenexTpudHa
TeHepallist € OJHNAM i3 TEPCIIEKTUBHUX, a B IEIKUX BHUIAJKaX €MHO JOCTYITHHM CIOCOOOM MPSMOTO MEPEeTBOPEHHS
TEIUIOBOi €Hepril B eNeKTpu4yHy. B TakoMy TepeTBOpEHHI BiICYTHS NMPOMDKHA JIaHKA, SK, HANPUKIAA, y POOOTI
TeIuIoBoI ab0 aTOMHOI €JIeKTPOCTaHIii, /e TEeIIoBa €HEepris MEepeTBOPIOETHCS B MEXaHIuHY, a MOTIM MeXaHiyHa
EHEeprisl IePEeTBOPIOETHCA B ENEKTPUUHY [2].

Iness BUKOpHCTaHHS TEPMOCICKTPUYHOI TE€HEepallii eJIeKTPUYHOI eHepril MIKaBUTh OaraThOX I1H)KEHEPIB.
[Mepmnm 3actocyBanHsiM TepMmoenekTpuunux reHeparopiB (TEI) B moOyTi Mo)kHa 1Mo mpaBy BBakKaTH I'eHEpaTop,
KUK OyB po3poOsieHHH 1 OCBOEHUH B cepiiiHOMYy BHpOOHHMUTBI B KiHIi 1940-x pokiB. BiH OyB npu3HaueHWH [uist
JKUBJICHHS JIaMIIOBOTO mpuiiMada «barbkiBIMHa» (MOTYXHICTh, SKa BHpOOJsUIacs, ckiaaana Oiau3pko 2 Br) i
MPAIIOBAaB BiJ] TEIUIA TaCOBOI JlamrH [2].

3apa3 BenMKa KUIBKICT KOMIIAHIH BHIYCKarOTh B IPOMHCIOBHX MAacIITa0ax IIUPOKHH CHEKTp
TEPMOEJIEKTPUYHIX TeHEPATOPHUX MOJYJIB, IO J03BOJISIOTH OTPUMYBATH EJIEKTPUYHY MOTYXKHICTh, JOCTATHIO JUIS
JKUBJICHHS MAJIOTIOTY)KHAX HABaHTa)KEHb IMPOTATOM IIPOTOILTIOBAHHS Tedi, KaMiHa a00 HaBiTh MaHTana. Y Tabmwmi 1
HaBE/ICHO PSIJI CYYacCHUX MOOYTOBHX 3acTocyBaHb TET.

Tabmmns 1
3acmocysanns mepmoenekmpuxku 8 nooymi

IloOyToBMIi mpHIag JoaaTkoBi MOKJIMBOCTI

OcBIiTIeHHS NpUMIlleHHs Oe3MeYHoI0 Hanpyrow 12 B;
3apsaKa aKyMyJIATOPiB MOOYTOBUX MPHJIaJiB; 3a0€3MEYCHHS MPUCKOPEHOT LUPKYJISALIT

Ieui IS OIaJIFOBaHHS . .
. HOBITPS 32 PaXyHOK 3aCTOCYBaHHs BEHTHJIATOPIB;
PUMILICHHS . . I
sxuienHs PK-reneBizopa Ta iHmoi pajgioanapaTypy;
3aps/iKa aKyMyJISITOpa JUIsl BUKOPUCTAHHS HEPTil iy 3aKiHIeHHS IPOTOIUIIOBAHHS.
Kamism HesanexHe >KUBJIEHHS BEHTWIATOPIB AL HUPKYJIALII rapsidoro NOBITPs 10 OyAUHKY;

JKUBJICHHSI aBTOHOMHOT'O TT1JICBIYyBaHHSI.

JKuBIEHHS BEHTWIISTOPIB JUIs LUPKYJIALIT raps4oro moBiTpsi;
[eui ans cayn JKUBJICHHSI OCBITJICHHS 1 MAJIOMOTYKHUX NpUiIajiB 6e3neuHoro Hanpyrowo 12 B;
3apsiiKa aKyMyJISITOPA JUIsl XKMBJICHHS IPUCTPOIB MiCHIsl MPOTOIIFOBAHHSL.

JKuBieHHs migcBiuyBaHHS;
Mamurainy, xapoBHi, 6apOexto JKUBJICHHSI CUCTEMU PETYJIIOBaHHS TEMIIEPATYPU CMAXKEHHS;
KHBIICHHSI MOTOPUYHKA 00epPTaHHS MIAMITypa.

JKuBiieHHS aBTOHOMHOTO TTiICBiYyBaHHS;

Jymosi kabGinu . N
JKMBJICHHsI BOYI0BaHOI'0 pajionpuiiMaya.

JKuBneHHs nMpKyIALIHHOTO Hacoca;

OmnairoBanbHi KOTJIN ..
JKUBJICHHSI MAJIOTIOTY)KHUX NOOYTOBHX IIPUCTPOIB

ConsuHi KoHIeHTpaTopu | OTpUMaHHS ENEKTPHYHOI EHepril Ui JKHMBICHHS CHCTEM TeleMeTpii, aBTOMAaTHKH,
TEIJIOBOi eHeprii LUPKYJIALIT TeMI0OHOCIS Ta iH.

TepMoenekTprKH Takok 3aTpeOyBaHi y BUPOOHUITBI epeKTUBHUX 0XO0JIO/PKYBauiB. OXO0JIOKYIOUl MPUCTPOT
Ha OCHOBI TEPMOEJIEKTPUYHHUX MOJYJIIB BUKOHYIOTh Ti % (DYHKIUIT, IO 1 TpajuiiiiHi KoMmpeciiHi abo abcopOriiiHi
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XOJIOJIUIIBHI arperatd, M0 HpaloloTh Ha OCHOBI XonojoareHTiB. Ha BigMiHy Bil TpamuuiliHUX XOJOAMIBHHX
arperaTis, B TEPMOEIEKTPHMYHUX MOIYJAX POJb XOJOAOAreHTYy BUKOHY€E ENeKTPOHHMHM ras i, 1o cyTi, MOmyi
SIBIIIIOTH COOOI0 TBEPAOTUIBHI TEILUIOBI HacocH [3].

EdexTuBHiCT, 3acCTOCYBaHHS TEPMOENEKTPHUYHHMX OXOJIOJUKYBadiB IOPIBHSHO 3 IHIIMMH THIIAMH
XOJIONWIBHUX TPHUCTPOIB 3pOCTa€ THM BHILE, YUM MEHIIE BEJIMYMHA OXOJIOJDKYyBaHOro 00'eMy. Tomy HalOuIbII
panioHAIFHUM € BUKOPUCTAHHS TEPMOEIEKTPUYHOIO OXOJIOKEHHS ISl XOJIOMILHUKIB II00YTOBOTO IPU3HAYEHHS,
B OXOJIO/KYBauax XapuoBUX PiIWH, KOHIULIOHEpaX MOBITPs, B Hayli (XiMmii, OioJorii, MEqUIMHM), Y PI3HOMaHITHUX
1a00paTOPHUX BHUMIPIOBAJIBHUX IPHUCTPOSX (B NPUCTPOSIX Ul BH3HAYEHHS BOJIOTOCTI MOBITPS, TOYKH POCH),
METpOJIOTii (s TpaxyrOBaHHS TEPMOMETPIB), U MIATPUMKH TEMIIEPATYpH B XOIOAWIBHAX KaMepaX, B TOMY YHCIIi
MOOLTRHUX (pedproKepaTopax), a TaKoX iHIKX obOmacTsx [4].

[lepeBaramMu TepMOETEKTPUIHUX XOJIOAMIHHHKIB € X BUCOKA HAMIWHICTh (BHACIIOK MMPOCTOTH KOHCTPYKIIT),
a TaKoX 3JaTHICTh €(EKTUBHO IpPAIIOBATH B YMOBaX 3HA4YHUX IPUCKOPEHb 1 MepeBaHTakeHb. Ha BiaMiHy Bin
KOMITPECIfHMX 1 aOCOPOLIHHUX XOJNOJUIbHUX alapariB, TEPMOEIEKTPHUUHI XOJOAMIBHUKH 3BUYAHOT KOHCTPYKIT
30epirarTh Mpane3JaTHICTh MPHU MEPEKHUIaHHI, a TAKOXK B HEBArOMOCTI.

Tepmoenextpruni Moayni (TEM) Takox ciyxaTb AJisl OXOJIOMKEHHS MPHUCTPOIB 3 3apsIOBUM 3B'S3KOM Y
uudpoBux GoTokamepax, IIO JO3BOJSIOTH JOCAITH IOMITHOTO 3MEHINEHHS TEIUIOBOTO IIYMYy HPH TPUBAIUX
excrio3unisx. TEM 3acTocoByloTh 1 B MIHIaTIOpHMX CyBeHipax 3 oOmacti komm'torepHoi nepudepii, i B
HPOJYKTUBHHUX CHCTEMaX OXOJIOJUKEHHS B SIKOCTI OCHOBHHX 200 JOMOMDKHHMX KOMIOHEHTIB. Ha choromHimHii neHs
BiloMO Oarato BapiaHTIB CHCTEM OXOJIOJDKCHHSI IOPTaTHMBHUX KoMmm'totepiB Ha ocHoBi TEM, cepex sikux
HalimoTyxHimmmu € Titan Elena, Swiftech MCW6500-T, Cooler Master V10, Titan Amanda Ta ixmi [5].

OcTaHHIM dYacoM IIHPOKOTO PpO3MOBCIOKEHHS B TOOYTI 3HAWNDIM KOHIWIIOHEPH TIOBITPA Ha
TEPMOENIEKTPUIHAX MOAYJISIX. Taki IMOBITPsSHI KOHIWIIIOHEPH BHUKOPUCTOBYIOTH JUISI HEBEIHMKHX MOOYTOBHX i
odicHUX MpUMIleHb, aBTOMOOLTIB 1 T. 1. TepMOoeneKTpU4HUI KOHAUIIOHEP MOEAHYE B cO0i 00MABI cBOT (QyHKIIT —
OXOJIO/KCHHSI 1 HarpiBaHHs NMPHUMIIIEHHS — 3 JOMOMOTOK OJHHMX 1 THUX e TepMmomnap. B momaibiioMy mIHpoke
BIPOBA/DKEHHS TEPMOCJIEKTPHYHOTO OXOJIOJKEHHS Oyle 3ajexaTH BiJ HpOrpecy y CTBOPEHHI JOCKOHAIMX
HAIiBIIPOBIIHUKOBUX MaTepiajiB, a TAKOXK BiJ] CEpiiHOr0 BUPOOHHITBA e()EKTUBHUX B EKOHOMIYHOMY BiJHOILECHHI
TepMoOarapeii.

Buxonsuu 3 BUINECKA3aHOTO, HA CHOTOHINIHIA JICHb ICHYE NBI TOJIOBHI cepH, B SIKUX TEPMOCICKTPHUHI
HPUCTPOT MOXYTh BHKOPHUCTOBYBATHCS B HUIAX eHeprozbepeskeHHs. ONHIEI0 3 HUX € MEPEeTBOPEHHS B EIEKTPHUKY
BIZNpanbOoBaHOTO (200 «CKHIHOTO») TeIula, 1100 3HU3UTH Hee(EeKTHMBHUI BUKHJ Temia (PiBEHb TEIJIOBOTO
«3a0pyIHEeHHs»). JIpyruM 3aCTOCYBaHHSAM TEPMOEJIEKTPUKH € OXOJIOKEHHS 3a JOIOMOIOI0 TaKHX INPHUCTPOIB SIK
MOPTATUBHI XOJOAWIBHHUKH, KYJIEpPH [UIA HAIOIB, OXOJO/KyBadi €JIEKTPOHHUX BY3TiB mpmiamiB i T. n. Tomy,
BPaxOBYIOUH IIUPOKE 3aCTOCYBAHHA TEPMOCIEKTPHYHUX IIEPETBOPIOBAYIiB y €HEproeeKTHBHHUX TEXHOJOTINX,
HHUTAaHHS IXHBOTO ITOJAJIBLIOTO BIPOBAIKEHHS B TOOYTI 3aIMIIAETHCS AKTYaIbHUM.
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OpHi€ro 31 CBITOBUX TEHJEHIIIH Y 3aCTOCYBaHHI aJIOMIHIIO € BUKOPHCTaHHS CIUIABIB Ha HOr0 OCHOBI y Cy4acHOMY
OYyIIBHMIITBI, SIKE 3 POKY B PiK po3mUPOeThcs. Ile 0OYMOBIIOETHCSA YHIKAJBbHHUM KOMIUIEKCOM BJIaCTUBOCTEH
AIIOMIHIEBUX CIUIABIB, TaKMX SIK BHCOKa MeXaHIYHA MIIHICTh NMpPU HHU3bKIA T'YCTHHI, CTIHKICTh O aTMOc(epHUX
BIUIMBIB, XOJIOJIOCTIHKICTh, TEXHOJIOTIYHICT, INpH OOpOOLI THCKOM, IUIACTHYHICTh, MOXKJIHMBICTH BTOPHHHOI
nepepoOKH 3 HE3HAYHUMHM €HeprosarparamMy. Yce Iie He JIMIIE BiJIKpHUBAaE JIOPOTy alllOMIiHIIO 10 peaizarii HOBHX
apXiTeKTYpHUX Ta KOHCTPYKTOPCHKHMX pillleHb y OYAIBHUITBI, a W BU3HAa4Ya€ BaKJIMBY IepeBary alOMiHI€BHX
OyZIiBempHUX MaTepialiB Ta KOHCTPYKIiH, IO OCOONHBO IIHYETHCS Yy CYYacHHX YMOBaX, — IOPIBHSHO HHU3BKY
BapTiCTh )KUTTEBOTO LUKITY.
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