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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 44.31.41

Tema gucepranii:

1. [Ipynnagy TEpPMOEJIEKTPUYHOIO [IEPETBOPEHHS TEIJIOBOI €HEPrii IPYyHTY

2. Soil Thermal Energy Thermoelectric Conversion Devises

Pedepar:

1. luceprauis npucsBs4YeHa JOCIiIKEHHIO BUKOPUCTAaHHS TEIJIOBOI €Heprii IPUIIOBEPXHEBOTO APy IPYHTY AJIS
[IEPETBOPEHHS ii B €JIEKTPOEHEPTIIO 3a JIOIIOMOI0I0 TEPMOEIEKTPUYHMX ITPUIIAIIB - I'PYHTOBUX TEPMOEJIEKTPUYHUX
reneparopis (I'TET). TeopeTYHO Ta eKCIIEPUMEHTAIbHO MigTBEPAXKEHO MOKIIUBICTb cTBOpeHHs ['TET. 3okpema,
copmMybOBaHi OCHOBHI (Pi3nyHi 3aKOHOMIpPHOCTI pO6OTH IPUAIB, SIKi CJIiJ, BAKOPUCTOBYBATH IIPU IIPOEKTYBaHHI
ta ekcrutyarauii I'TET. BctaHoBieHO ¢Qi3nyHi 3aKOHOMIPHOCTI KOHLEHTpallii i po3ciloBaHHS TENJIOBUX IIOTOKIB Y
TPYHTI B 3aJIEXKHOCTI Bifi TeNn0(pisn4yHMX xapakTepucTuk rpyHTy i ['TEl. OTprMaHo Bupasu 115 €J1IeKTPUYHO]
notyxHocTi I'TEI' 3 ypaxyBaHHSM 3a71eXHOCTi reoMmeTpuyHuX po3mipiB I'TEL i rmubrHu #0ro po3TauryBaHHS B
rpyHrTi. [IpoBeneno ontumizatito I'TEL 3a renyiodiznynumu xapakrepuctukamu I'TET i rpyHTYy. Bu3HaueHO ymMOBY
ONTUMAaJIbHOro BU60py Tensnosoro onopy I'TEL 1151 KOHKpeTHOro TUmy rpyHTy i ¢pakropa ¢opmu I'TET. CTBopeHo
ekcriepruMmenTasnbHi 3pasku ['TET Ta gocigxkeHo ix napaMeTpu i XapaKTepUCTUKU SIK B 1AOOPAaTOPHUX, TAK i B

110J1bOBUX YMOBax. CTBOPEHO TEXHOJIOTiI0 BUTOTOBJIEHHS BUCOKOHAAiTHUX TepmobaTtapeit aist [TEL 3 pecypcom



po6otu 1o 30 pokis. Po3pobisieHo psp cepirtnonpuaataux ['TEL, siki He MalOTh aHAJIOTIB 1 MOXYTb
BHUKOPHCTOBYBaTUCh y PI3HUX KJIIMaTUYHUX 30HaX. BusHayeHo nepcnekTruBHi o6acTi BukopuctanHs ['TET Ta

aKTyaJIbHi HallPSIMKUY [NOJANBIINX OOCIiIKEeHb 3i cTBOpeHHs ['TET.

2. The thesis deals with a research into the use of thermal energy of near-surface soil layer to be converted into
electric power by means of thermoelectric devices - soil thermoelectric generators (STEG). The possibility of
creating STEG has been theoretically and experimentally proved. In particular, the basic physical regulations of the
devices' work that should be used in the design and operation of STEG have been formulated. Physical regularities
of concentration and dissipation of thermal flows in soil depending on thermal and physical characteristics of
STEG have been established. The expressions for electric power of STEG with regard for dependence on the
geometric dimensions of STEG and the depth of its location in soil have been derived. STEG optimization based on
the thermal and physical characteristics of STEG and soil has been performed. Condition for optimal choice of
STEG thermal resistance for concrete soil type and STEG form factor has been determined. The metrology basis
and methods forstudy of thermopiles has been created to investigate thermal processes in soils with regard for
their exposure to specific factors which determine the operating efficiency of STEG. The technique for
manufacturing highly reliable thermopiles for STEG with service life up to 30 years has been developed. A series of
large scale producible STEG have been developed that have no analogs and can be used in various climatic zones.
Promising areas of STEG application and relevant lines of further investigation of STEG creation have been
defined.
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