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1. y,I[OCKOHaJIeHHH KOHCTPYKTHUBHUX Ta PEXKUMHUX napaMeTpiB TBepJ_IOTiJ'IbHI/IX eJIeKTpOTeHJ'[OaKYMYJIFITOpiB
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Pedepar:

1. Inceprarnist npucBsYeHa PillleHHIO BaXXJIMBOI HAYKOBO-TIPUKJIAAHOI IPO6IEMY €KOHOMII BUTpaT Ha

IleHHi 9acH 32 JI0IIOMOTO0I0 TBEPIOTIILHOTO TEIJIOBOro akyMmysasitopa. CopmyaboBaHa Ta BupilieHa nmpobiema
PO3paxyHKy BarorabapuUTHUX XapakTepPUCTUK Ta [lapaMeTpiB poOOTH TBEPAOTIIBHOTO TEIIJIOBOTO aKyMyJIsITOPa.
AnanToBaHO MaTEMaTUYHY MOJIEJIb TEIJIONEepeNayi B Tijli, 1[0 aKyMYJIIO€, TEIJIOBOTO aKyMYJIITOPa, IPOBEJEHE
MOJIEJIIOBAHHS 10r0 POGOTHU 3 BOASHOIO CUCTEMOIO OXOJIOIPKEHHSI. OTPMMAHO €KCIIEPUMEHTAJIbHE MiATBEPAKEHHS
aJleKBAaTHOCTI MOZeJIi TeMIIEPaTyPHOro IOJIS Tijla, 0 aKyMyJitoe. Po3po6yieHo KpuTepii mofibHOCTI 117151 Pi3HUX
PEKMMIB POOOTH TBEPIOTIIBHOTO TEIJIOBOTO aKyMYJISITOPA, 10 IIPAIlloe 332 PaXyHOK HAaKONMYEHHS TEIJI0BOi eHeprii
B 00C$131 TEIJIOAaKKyMYJIIOI040ro MaTepiany 6e3 (pazoBOro rnepexopy, a TaKoX CTBOPEHi KpUTepii NofibHOCTI 3apsany
Ta pO3psiAy TEMJIOBOTO aKyMYJISITOpA [1JIs BABHAYEHHS BarorabapUTHUX MOKA3HUKIB Ta peKMMIB 1Oro poboTy Ha

eTalli IPOeKTyBaHHS. 3a pe3yJbTaTaMu JOCIiIP)KeHHSI pOOOTH TEIJIOBUX aKyMyJISITOPiB c)OPMYJIbOBaHA METOJMKA



BM3HAYEHHS 10T0 BarorabapyMTHUX [OKa3HUKIB, 3 ypaxyBaHHSIM HEPiBHOMIPHOCTI HarpiBaHHS Ta OXOJIOIPKEHHS TiJa,
1[0 aKYMYJIIO€, a TAKOXX PO3PaxyHKY TEIJIOBUX BTpaT IIpU 30epiraHHi Ta nepeznadi rera. OTpUMaHO PO3PaXyHKOBI
dhopMyu 1151 BU3HAYEHHS BarorabapuTHUX XapaKTePUCTUK TBEPJOTIIBHOIO EMHICHOTO TEMJIOBOTO aKyMYJISITOPA.
C¢dopMyJIbOBAaHO OCHOBHI BUMOTY JJO CUCTEMH TEIJIOAKyMyT0BaHHS. C(POPMyIbOBAHO NEPEJIK BUMOT 10
Marepiasis, 10 aKyMYJIIOIOTh i MaTepiasiB [jid TENJIOBOI i301411ii TBEPIOTIIbHUAX TEIJIOBUX aKyMYJISTOPIB.
[TpencraBieHo po3pobiieHi MaTepiaiy, o CepiliHO BUTOTOBJISIIOTH, 1715l TBEPAOTIIbHUX TEIIJIOBUX aKyMYJISITOPIB.
Po3r/1iHyTO BU3HAYE€HHS TEMIIEPATYPHOI HEPIBHOMIPHOCTI TBEPIOrO Tija, IO aKyMYJIIO€, TEIVIOBOTO aKyMYJISITOPA
IJ1s1 peXXUMIB 3apsy Ta po3psiay. I71s BU3HaAU€HHS TeMIIepaTypyu poOOYMX TOBEPXOHb TEIJIOBOTO aKyMyJISITOPa
BUKOPMCTaHiI METOIM U yCTATKyBaHHS TEIJIOBI3iMHOIO BUMIpPy TeMIiepaTypu. Bumipu nokasanam 3Ha4Hy
TeMIIepaTypHY HEPiBHOMIPHICTb PO6OUYMX ITIOBEPXOHD TBEPAOTIIBHOTO TEIJIOBOIO aKyMyJIsiTopa. BctaHoBEHO, 1110,
IIPY BU3HAYEHHI OCHOBHMX I1apaMeTpiB poOOTH TBEPAOTIIBHOTO TEIJIOBOTO aKyMYJISITOPA i 1Oro BarorabapuTHUX
XapaKTEePUCTUK BapTO BPaXOBYBATU TEMIIEPATYPHY HEPIBHOMIPHICTb TBEPAOTO Tijla, 10 aKyMYJIIOE, TEMJIOBOTO
aKyMyJISITOpa y BCiX peXkumax Horo po6oTu. JJocikeHo BIVIUB FeOMETPUYHUX i TEXHOJIOTIYHUX [TapaMeTpiB
TEIJIOBOTO aKyMYJIITOPa, OTPUMaHUI BMpa3 JJ1s1 aHasli3y TEMIIEPAaTypHOro I10J1s [IPY Pi3HUX I'PAaHUYHUX YMOBAX.
Po3po6s1€HO HOBi KOHCTPYKIii TBEPIOTIIBHUX TEIJIOBUX aKyMYJISITOPIB 3 Pi3HUMU CUCTEMaMU Terionepenadi. s
HiATBEPIKEHHS CIIPaBeIJIMBOCTI OTPUMAHUX TEOPETUYHUX N10JI0KEHb PO3POOJIEHUH Psif yCTAHOBOK, HA SIKUX
BUKOHaHi eKCIIepUMEeHTAaJIbHi TOCTiIKeHHS 3 BUKOPUCTAHHSM Pi3HUX MeTOAUK. Tak, dikcallis moBepxXHeBOro

TEIJIOBOTO T0JIs1 3[iiCHIOBAIACS 3a IOTIOMOTOI0 TernoBidopa mapku TESTO 875-1.

2. The thesis is devoted to the solution of an important scientific and applied problem ? to economy of expenses
for a heat supply in industrial and residential buildings at the expense of reserved by thermal energy at night and
its return in the afternoon by means of the solid-state thermal accumulator. The problem of optimization of
weight and dimensional characteristics and parameters of operation of the solid-state thermal accumulator is
formulated and solved. The mathematical model of a thermal field in a heat-sink body of the thermal accumulator
is received, modeling of its work with the water cooling system is carried out. Experimental confirmation of
adequacy of model of a thermal field of a heat-retaining body is received. Criteria of similarity are developed for
various operating modes of the solid-state thermal accumulator working at the expense of accumulation of
thermal energy in volume of a heat-retaining material without phase transition, and also is created complex
criterion of efficiency of the thermal accumulator for definition of weight and dimensional indicators and modes of
its work at a design stage. By results of research of operation of thermal accumulators the methodology of
definition of its weight and dimensional indicators, taking into account unevenness of heating and cooling of a
heat-sink body, and also the accounting of thermal losses is formulated at storage and heat transfer. Settlement
formulas for definition of weight and dimensional characteristics of the solid-state capacitor thermal accumulator
are received. The main requirements to heat accumulation system are formulated. The list of requirements
imposed to heat-retaining materials and materials for thermal isolation of solid-state thermal accumulators is
formulated. The materials developed and made serially for solid-state thermal accumulators are presented.
Determination of temperature unevenness of a solid heat-sink body of the thermal accumulator for charge and
category modes is considered. For determination of temperature of working surfaces of the thermal accumulator
methods and the equipment of thermo vision measurement of temperature are used. Measurements showed
considerable temperature unevenness of working surfaces of the solid-state thermal accumulator. It is established
that, at determination of key parameters of operation of the solid-state thermal accumulator and its weight and
dimensional characteristics it is necessary to consider temperature unevenness of a solid heat-sink body of the
thermal accumulator in all modes of its work. Influence of geometrical and technological parameters of the
thermal accumulator is investigated, expression for the analysis of a temperature field is for the first time received
under various boundary conditions. New designs of solid-state thermal accumulators with various systems of a
heat transfer are developed. A number of installations on which pilot studies with use of various techniques are
executed is developed for confirmation of justice of the received theoretical provisions. So, fixing of a superficial
thermal field was carried out by means of the TESTO 875-1 brand thermal imager.
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