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2. Combined heat pump system of heat supply based on ground heat exchangers

Pedepar:

1. Inceprarist npuCBsYeHa BUPIIEHHIO aKTyaIbHOI IIPO6JIeMU — LOCJIIIPKEHHS ONTUMAaJIbHOI eKCITyaTanii icHyounx
Ta pO3po61li HOBMX eHeproedeKTUBHUX TEIIJIOHACOCHUX CUCTEM TellsIonocTayaHHs. Ha nifcrasi MoeoBaHHS
0yJ10 OOI'PYHTOBAHO JOLi/IbHICTh 3aCTOCYBaHHSI TOPU30HTAJIbHUX I'PYHTOBUX TEIMJIO0OMIHHUKIB HETJIMOOKOTO (10 2
M) 3aJI5ITAaHHS Y TEIJIOHACOCHUX CUCTEMAX TEIJIONOCTaYaHHs. BUKOHAHO KOMILIEKC TEOPETUYHUX Ta
€KCIIEpMMEHTAJIbHUX JIOCTI/IKEeHb iX pOOOTHU B CKJIaZli €KCIIEPUMEHTAIbHUX TEIJIOHACOCHUX CUCTEM
TEIJIONIOCTa4YaHHs. BCcTaHOBJIEHA ONITUMAalbHA KOHCTPYKILisl TOPU30HTAIbHOTO IPYHTOBOTO TEIJIOOOMiHHUKA Ta
YMOBU CE30HHOTO BUJIy4€HHS IPUPOJHOI TEIJIOTH I'PYHTY. Ha OCHOBI OTpMMaHMX pe3yJIbTaTiB 0yJ10 pO3pO6JIEHO Ta
BIIPOBA/’)KEHO KOMOIHOBaHy TEIIJIOHACOCHY CUCTEMY TEIJIONIOCTaYaHHS Ha OCHOBI I'PYHTOBHUX TEIJIOOOMIHHUKIB Ta
IOCJi[IKEHO CIiNIbHY pOOOTY HU3bKOTEMIIEPATYPHUX ONAIIOBAJILHUX [IPUJIAJiB Pi3HOTO KOHCTPYKTUBHOTO
BMKOHaHHS. Po3po6s1eHa MEeTOAMKa PO3PaXyHKy OCHOBHUX [1apAMETPiB TOPU30HTAJIbHUX IPYHTOBUX KOJIEKTOPIB
HErJIMO0KOTr0 3aJIIraHHs. 3allpOIIOHOBAHO BUKOPUCTAHHS I'PYHTOBUX TEMJIO0OMIHHUKIB B CUCTEMI KOHIUII{I0BAaHHS

MOBITPS IJ151 BiTHOBJIEHHS] TEMIIEPATyPHOTO CTaHy I'PYHTOBOTO MaCUBY B JIiTHil Nepiof.



2. The dissertation is devoted to the solution of the actual problem - the study of the optimal operation of existing
and development of new energy-efficient heat and water pump systems of heat supply. Based on the modeling, the
feasibility of using horizontal ground heat exchangers of shallow (up to 2 m) occurrence in heat pump heat supply
systems is substantiated. A complex of theoretical and experimental researches of their work in the composition of
experimental heat pump heat supply systems is fulfilled. The optimal design of a horizontal ground heat exchanger
and the condition of seasonal extraction of natural heat of soil are established. On the basis of the obtained results,
a combined heat pump heat supply system was developed and implemented on the basis of ground heat
exchangers and the joint work of low-temperature heating devices of various constructional designs was
investigated. The method of calculation of the basic parameters of the horizontal ground collectors of shallow
occurrence is developed. The use of ground heat exchangers in the air conditioning system for the restoration of
the ground temperature in the summer period is proposed.
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