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[{ens paboTHL.

[IpoBenenHsl uccne0BaHUS THAPOAMHAMUKA U TEIUIOOOMEHA B KOHTYpE
TEIUIOHACOCHOM CHUCTEMBI W Ha HX OCHOBE pa3paboTaHbl M BHEIPEHbI
TEIJIOHACOCHBIE CHUCTEMBl TEIUIOCHAOXKEHHS (B T.4. KOMOMHUPOBAHHBIC) JIJIS
9HEprodhHeKTUBHBIX 3aaHuid. OmNpeeeHbl ONTHMANbHBIC PEXKUMBI PaOOTHI
pa3pabOTaHHBIX CUCTEM TEIJIOCHAOKEHUS M JOCTIKCHHE C MUHUMAIbHBIMU
AHEpro3arpaTaMu KOM(OPTHBIX YCIOBUI B TOMEIICHUSIX.

Pesynprarsl.

BnepBbie aJi1  HU3KOTEMIEPATYPHOTO TOPU3OHTAIILHOIO  KOHTYpa
TEIJIOHACOCHBIX YCTAHOBOK aJanTUpOBaHa TEIJIOPU3NYECKasl aHaJTUTUKO-
UHTErpajibHasi  MOJENb  MPOLECCOB THUJPOJMHAMHKM U  TEIIoOOMeHa
TEIJIOHOCUTENS B TOPU30HTAIBHOM IPYHTOBOM KOJUIEKTOPE.

VYcoBepuieHcTBOBaHa — Teryiopu3nyUecKass MOJIeTIb  HECTAl[MOHAPHOTO
JOKAJIBHOTO  TEMJIOOOMEHAa U THUIPOJUHAMHUKM  TEIUIOHOCHTENS B
TOPU3OHTAIBHBIX MHOTOIETIEBBIX TPYOHBIX CHUCTEMaX H  OIPEACIICHbI
ONTUMAJIbHBIC YCIOBUS CE30HHOTO U3BJICUYEHUS TEIUIOTHI TPYHTA.

[TomydyeHn OGaHK HKCIIEPUMEHTATBHBIX JAHHBIX MHOTOJETHUX H3MEpPEHUM
COCTOSIHUSA TPYHTOBOI'O MacCHBa W MapaMeTPOB TIPYHTOBOTO KOJUIEKTOpA B
Pa3IUYHBIX pexuMax AKCILTyaTaluu TEIIOHACOCHOM CUCTEMBI
TEIJIOCHAOKEHUs.  DKCIEPUMEHTAIIbHO  MOJTBEpPXkKACHA OnTUMAaJbHasI
KOHCTPYKIUSI TPYHTOBOT'O TEMJIOOOMEHHHKA.

Bnepseie pazpaboTana u ucciaeaoBaHa CUCTEMA TEILIO- (X0J0/10) 3alUThI
OTPAXKJAIOIMIMNX KOHCTPYKIHM C TOMOIIBK) BO3IYIIHOW TEIJIOBOM 3aBECHI M
TPYHTOBOTO TETNIOOOMEHHUKA TPYOHOTO THIIA.

OKCTIEpUMEHTAIEHO OOOCHOBAHO MPUMEHEHUE TEeIIO0OOMEHHUKOB THIIA
«TPYHT-BO3/IyX» C IIEIbI0O YMEHBIIICHUSI TPAJUCHTA TeMIEpaTypbl U CHUKEHUS
TEIJIOBBIX TIOTEPH 3/IaHUS YEPe3 HECYIIUE OTPAXKIAIONINE KOHCTPYKIIUH.

BriBoaml.

Paccmotpena wu  orneHeHa paboTa TEMJIOHACOCHBIX YCTAHOBOK €
NPUMEHEHUEM pPa3JIMYHBIX THUIIOB TEIUIOBBIX HACOCOB, B PAa3HBIX YCJIOBUSX
AKCIUTYyaTallMK U B 3JaHUSIX C PA3JIMYHBIMU OTPAXKJAIOIIUMUA KOHCTPYKIUSIMH.

Pa3zpaboTtana MeToamnKa pacuera OCHOBHBIX MapaMeTPOB FOPU30HTAIIbHBIX
TPYHTOBBIX KOJUIEKTOPOB HEMIYOOKOTO 3aJI€TaHus.
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Objective.

Studies of hydrodynamics and heat transfer in the circuit of the heat pump
system have been carried out and heat pump systems of heat supply (including
combined ones) for energy-efficient buildings have been developed and
introduced on their basis. The optimal operating modes of the developed heat
supply systems and the achievement of comfortable conditions in the premises
with minimal energy consumption have been determined.

Results.

For the first time, a thermophysical analytical-integral model of
hydrodynamic processes and heat exchange of a coolant in a horizontal ground
collector has been adapted for a low-temperature horizontal circuit of heat pump
plants.

The thermophysical model of non-stationary local heat exchange and
hydrodynamics of the coolant in horizontal multi-loop pipe systems has been
improved and the optimal conditions for seasonal extraction of ground heat have
been determined.

The bank of experimental data of long-term measurements of the state of
the soil massif and parameters of the ground collector in various operating
modes of the heat pump system of heat supply is obtained. The optimum design
of a ground heat exchanger has been experimentally confirmed.
For the first time, a system of heat (cold) protection of enclosing structures with
the help of an air curtain and a pipe-type ground heat exchanger was developed
and investigated.

The use of ground-air heat exchangers is experimentally justified in order
to reduce the temperature gradient and reduce the thermal losses of the building
through the load-bearing enclosure structures.

Conclusions.

The work of heat pump plants with the use of various types of heat
pumps, in different operating conditions and in buildings with various enclosing
structures is considered and evaluated.

A methodology has been developed for calculating the main parameters of
shallow horizontal ground collectors.
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