O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0416U000728
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 25-03-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HaymoBa AnboHa MuKosiaiBHa

2. Naumova Alona Mykolaivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi ceniaIbHOCTI: 05.14.06

Ha3Ba HayKoBOIi CIleniaJIbHOCTI: TexHivyHa Teriodizrka Ta IPOMUCIIOBA TEIIOEHEPTETUKA

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 15-03-2016

CreniaJbHICTh 32 OCBiTOIO: 8.090511

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxom KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleNiaJai30BaHOi BYE€HOI pagu): [l 26.002.09

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa>keHHs: 03056, m.Kuis, np.ITlepemoru, 37
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19.09.09

Tema guceprauii:
1. Tenyionepenaoyi XapakTepUCTUKY MYJIbCALIHUX KalliJIIPHUX TEIJIOBUX TPYO, IPHU3HAYEHUX 1715

MaJIOI‘a6apI/ITHI/IX CHUCTEM OXOJIOIO KEHHS

2. Heat transfer characteristics of pulsating heat pipes intended for compact cooling systems

Pedepar:

1. luceprauisa nprucBa4YeHa JOCiIKEHHIO TEIJIONEPEAalndnX XapaKTEPUCTUK MYJIbCALliMHNX KaIliJISPHUX TEIJIOBUX
Tpy6 (ITTT) B 3a71€KHOCTI Bifl peXXKMMHUX Ta €KCILTyaTallilHUX IapaMeTpiB. JOCiI>KeHHs IPOBOIUIMCS 3i CKIISTHOIO
ta MigHoto I1TT 3 BHyTpilIHIM AiaMeTpoM, BifIIoBigHO, 3,8MM Ta 1MM; KiJIbKICTb II€Teb 4 Ta 7. TennoHocieM
cIyryBaza Bogja 3 KoedillieHToM 3aroBHeHHs npubau3Ho 50% Bif BHYTPIIHEOTO 06'eMy. OX0IOIKEHHS CKIISTHOI
[TITT BimbyBanocs 3a paxyHOK BiJIbHOI KOHBEKLiI ITOBITPSI, MiTHOI - 32 paxyHOK BUMYIIEHOi KOHBEKLii pifyuHu 3
Pi3HMMU 3HAYEHHSIMU TEMIIEpaATypu Ta BUTpatu. Kyt Haxuiy migHoi [TTT go ropusoHTy 3miHIOBaBc Bif -90° o
+90° 3 kpokoM 45°. Po6oTa IITT yMOBHO po3jisieHa Ha iBa PEeXXKUMU Nepefadi Ternsa: KOHBeKTUBHO-KOHAYKTUBHUM,
110 BIJNOBiga€e MaJvM 3HAYEHHSM IiBENEHOI TEIJI0BOI ITOTY>KHOCTI, Ta IyJIbCALiMHMI, 110 Bil[IOBiga€e cepenHiM Ta

BHACOKVM 3Ha4Y€HHSIM IMiJIBEIEHOI TEIJIOBOI IIOTY>KHOCTI Ta IIOYATKY KUIIHHS TEIIOHOCIS. BeIM4nHy TEnuaoBoro



IIOTOKY, 32 SIKOi BiIOyBa€eThCS Mepexin Bif ogHOro peskumMy nepenadi Ternsa go pyroro, Ha3BaHo MepexinHum
Qnepex. B pe3ysnbTari OCTiAKEHb BUSBIEHO BIIJINB PEXKUMHUX (MiABEIEHUN TEMJIOBUM MOTIK, BUTPATa Ta
TeMIIepaTypa OX0JI0/KYBaJbHOI PiiHY) i eKcIulyaTaliiiHuX (OpieHTallil B IPOCTOpi, 30BHIllIHI MexaHiyHi BiOpauii)
Ha TEMIIEPATypHUN PEXUM, TepMiuyHMI omip Ta KoediuieHTn Temnosignadi [ITT. OTprumaHna HaniBeMIipu4Ha
3aJIEKHICTD /1711 TPUOGIU3HOrO Po3paxyHKy Qnepex. OTprumani GopmyJin AJ11 064NCIE€HHS KiJIbKOCTI I1eTeJlb
3aMKHYyTOi Ta po3iMKHyTOi [ITT B 3ase3KHOCTI Bij reoMeTpii KamisisipHOi TPYyOKH, JOBXKWH 30H HarpiBy Ta
KoHJeHcalii. Ha 6a3i nysbcaniiiHoro MexaHismy Tersionepezadi po3pobsieHi HoBiTHI npuctpoi. [lopiBHSIHHS po60oTH
[ITT 3 inmmmu pagiaTopamu nokasaso, o MyJbCaliiiHi TenaoBi Tpyou Haibinbm eeKTUBHI IPU HEOOXiZHOCTI

BiZlBEZI€HHSI BUCOKMX TEIJIOBUX ITOTOKIB (6is1b11 HIX 6 BT/CcM2).

2. The dissertation is dedicated to the heat transfer characteristics of pulsating capillary heat pipes (PHP)
depending on the regime and operational parameters. The experiments were conducted with glass and copper
PHP with the internal diameter, respectively, 3,8mm and Imm; number of turns 4 and 7. The water was used as a
heat carrier; the filling ratio was approximately 50% of the internal volume. Cooling of the glass PHP was carried
out by free air convection, and cooling of the copper one was carried out by forced convection of the liquid with
different values of temperature and flow rate. The inclination angle of the copper PHP varied from -90° to + 90° in
increments of 45 °. The PHP operation can be conditionally divided into two modes of heat transfer that are:
convection-conductive mode that corresponds to small values of input heat power and pulsation mode that
corresponds to middle and high of input heat power and to the heat carrier boiling. The heat flux called transient
takes place at the transition from one mode of heat transfer to another. As a result of experimental studies the
temperature of the PHP heating, transport, and condensation areas as well as thermal resistance and heat transfer
coefficients are presented depending on the input heat flux and parameters of the cooling fluid. The dependence
of the PHP heat transfer characteristics on external mechanical vibrations and PHP orientation in space was
researched. The simplified semi-empirical formula for transient heat flux calculating is obtained. Given
dissertation also presents a constructional calculation of the PHP number of loops when manufactured depending
on the geometry of the capillary tube, and the lengths of the heater and the condenser. On the basis of the
pulsation heat transfer mechanism some new heat transfer devices were designed, such as pulsating
thermosyphon radiator with PHP. Comparing of the PHP with other cooling systems has shown that it is most
effective for rejection of the heat fluxes over 6 W/cm2.
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