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1. Cuctemu 3a6€3n€YEHHS TEIJIOBOTO PEKMMY Ha OCHOBI TEIJIOBUX TPYO 1j1s1 HAYKOBOTO KOCMi4HOTO
npuiafo0yayBaHHS

2. Thermal control systems on the base of heat pipes for space instrument-making

Pedepar:

1. Incepralis npucBg4YeHa BUPIIEHHIO HAYKOBO-TIPUKJIAHOI IPO6IEMU CTBOPEHHS HAyKOBOi 6a3u /171 PO3POOKU
BHUCOKOe(EKTUBHUX CHCTeM 3abe3eyeHHs TeroBoro pexxumy (C3TP) HaykoBoi KoCMiuHOI anapartypu, 1o mnparoe
y HETepMETUYHUX Bificikax KOCMIYHMX araparis, 3 BAKOPUCTAHHSIM TEIIJIOBUX TPYO, BUKOHYIOUUX (PYHKLI
TPAHCIIOPTY TEIUIOTH i peryyloBaHHsI TEMIIEPATypU Ha 33JJaHOMY PiBHi. Bysin BUKOpUCTaHi METOIY TEOPETUYHOTO
aHaJli3y, EKCIIEPUMEHTAJIbHI TECTYBaHHS | KOMIT'IOTEPHE MOJIE/II0OBaHHS. Ha OCHOBI TEOPETUYHUX i
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEeHb TEIJIO0OOMIHY B CMCTeMi "KocMiuHui anapat - npunap - C3TP - kocmiuHe
cepenoBulle” Ta TEIJIOMacOOOMIHY B TEIJIOBUX TPybax OTPUMAaHO TaKi HAyKOBi pe3yJibTaTu. Briepiie o6rpyHTOBaHO
1 EKCIIEPUMEHTAJILHO MiATBEPIKEHO, 110 BUKOPUCTAHHS BJIACHOTO 3MiHHOTO TEIJIOBUIJIEHHS HAYKOBUX IIPUJIAZLIB €

OCHOBOIO 17151 QYHKI[IOHYBaHHS CUCTEM 3a0e3IeyeHHs iX TernsoBoro pexxumy Ha pisHi 290 K 3 razoperysiboBaHUMU



TEIJIOBUMU TPy6aMHu, IO Ail0Th SIK TACUBHUIA PETYJISITOP TEMIIEpATypu npuiagny. JloBeileHO TOLiNbHICTb
BHUKOPHUCTaHHS COHSIYHOI eHeprii a1 GyHKUioHyBaHHS C3TP aBTOHOMHUX IpUIafiB 32 yMOB Aediuuty eHeprii
KOCMIYHOI0 arnapary. 3alipolIOHOBAHO i [IEPEBIPEHO B HATYPHUX €KCIIEPUMEHTAX Y KOCMOCI HOBY TEIJIOBY CXEMY
nacuBHoi pagiauitHoi C3TP npuiiMayiB BUIPOMiHIOBaHHS, (DYHKLIOHYIOUMX HA TEMIIEPAaTypPHOMY piBHi 233 K.
O6rpyHTOBaHO HOBY KOHLeNioo nodynosu C3TP, ska nepenbadae Teriose 3'€AHAHHS TEIJIOBUMU TPy6aMu KiJIbKOX
paziaTopiB, IEBHUM YMHOM OPi€HTOBAaHUX y IPOCTOpPi. PO3BUHYTO NPUHUMIIY 3a6€e3l1e4eHHS TEIJIOBOIO PEXUMY
HAaBKOJIO3EMHUX MIKPOCYITyTHHUKIB, 110 0a3yI0TbCS Ha MiHiMi3allii TepMiYHOTO ONIOPY MiX By3JlaMU CyIIyTHUKA, Ta
BIIEpIIE 37iICHEHO ix anpob6allilo B KOCMiuHOMY ITpocTopi. HaykoBe 3Hau€HHs pOOOTH MOJIsiTae B OOIPYHTYBAHHI
OCHOBHUX IIPUHLIMIIIB 3aI1e3[1eYeHHs TeIJIOBOTO PESKUMY HayKOBOTO 06JIalHAHHS MajlorabapuTHUX KOCMIUHUX
arapariB Ta CTBOPEHHI HOBUX e()EKTUBHUX TEIIOBUX cxeM nacuBHUX C3TP Ha ocHOBI TenoBux Tpy6. [IpaktuyHe
3HA4YEeHHsI AUCePTaLiliHOI pOGOTH MOJISITae B pO3pOOLi CUCTEMATU30BAHOTO KOMILJIEKCHOTO MifIXOy 10 CTBOPEHHS
nacuBHux C3TP nHaykoBoi armapatypu. Ha 0CHOBI BUKOPUCTaHHS CTBOPEHOTO HAYKOBOTO MiAIPYHTSA i HOBUX
KOHCTPYKTUBHO-TEXHOJIOTIYHUX pillleHb po3p006JIeHO i BUTOTOBJIEHO 3pa3ku TemnsoBux Tpy6 i C3TP nys 11 nHaykoBux
IIpusafiB, 3aCTOCOBAHUX B 6 MDKHAPOJHMUX KOCMIYHUX Micisix. Pe3ysibTaTi poOOTH IPU3HAYEHI /1J1S1 BUKOPUCTAHHS ¥
KOCMIYHOMY IIpUJIafio0yAyBaHHi: HABKOJIO3€MHi CYITyTHUKY 3B'13Ky, aBTOMAaTU4HI KOCMIiUHi CTaHIIii, mocagKoBi
CTYIIEHi, a TAKO>XX MOXYTb OyTU BUKOPUCTAHi B €JIEKTPOHHIN IIPOMUCIIOBOCTI, TEIIJIOEHEPreTuUlli Ta COHSYHIN
€HepreTulli.

2. Dissertation is devoted to solution of the scientific and applied problem of creation of theoretical base for
development of the high-efficient thermal control systems (TCS) of scientific space apparatus functioning in the
nonhermetic compartments of space vehicles, with the use of heat pipes, executing the functions of heat transport
and regulation of temperature at the set level. The methods of theoretical analysis, experimental testing and
computer modeling were used. On the basis of theoretical and experimental researches of heat transfer in the
system "space vehicle - device - TCS - space environment" and heat-mass exchange in heat pipes the following
scientific results are obtained. First it is grounded and experimentally confirmed, that the use of own variable heat
generation of scientific devices is a basis for function of the thermal control systems for providing their thermal
modes at the level of 290 K with the gas-regulated heat pipes, operating as a passive regulator of the device
temperature. Expedience of the use of sun energy for function of the TCS of autonomous devices at the deficit of
energy of space vehicle is proved. It is offered and tested in the full-scale experiments in space a new thermal
scheme of passive radiation TCS of CCD, functioning at the temperature level of 233 K. A new conception of the
TCS creation, foreseeing thermal connection by the heat pipes of several radiators, definitely oriented in space, is
grounded. Principles of providing the thermal modes of near-Earth microsatellites, being based on minimization of
thermal resistance between the units of satellite, are developed, and their approbation in space is first carried out.
The scientific value of work consists in substantiation of main principles of providing the thermal modes of the
scientific equipment of small space vehicles and creation of new efficient thermal schemes of passive TCS with
heat pipes. The practical value of dissertation work consists in development of the systematized complex approach
to creation of passive TCS of scientific apparatus. On the basis of the use of the created scientific base and new
constructional-technological decisions the samples of heat pipes and TCS for 11 scientific devices, applied in 6
international space missions, are developed and fabricated. The results of the work are intended for the use in
space instrument-making: near-Earth satellites of communication, automatic space stations, landing modules, and
also can be used in electronic industry, heat power engineering and sun power engineering.
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