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[{ens paboTHLI.

[IpuBeneno pacueTHoe O0OOCHOBaHHME IEIECOOOPA3HOCTH BHEAPEHUS
3Heprod(pHeKTUBHOM TETIOHACOCHOW CHUCTEMBI TEIUIOCHAOKEHHUS Ha 00BEKTax
HOBOT'O CTPOUTEILCTBA U MPU TEPMOMOJEPHU3ALNU YKE MOCTPOSHHBIX 3AaHUIM
Pa3IMYHBIX TUMIOB U HA3HAYEHUSI.

OOBEKTOM 3KCHEPUMEHTAIBHBIX MCCIEIOBAHUN SIBISETCS TEIJIOHACOCHAsS
cuctemMa TerslocHaOkeHus: sHeprodddextuBHoro jgoma [l], ympolieHHO
COCTOAIAs M3 TPYHTOBOIO M  OTONUTEIBHOTO KOHTYPOB, a TakKxke
IPOMEKYTOUYHOTO KOHTYpa, CBS3BIBAIOIIETO TEIUIOBOM Hacoc U Oak-
AKKyMYJISITOP TEIJIOTHI.

Pesynprarsl.

DHeprondhPEeKTUBHBI  JOM  MPEACTABISICT  COOOM  TPEXdTaKHOE
COOPYKEHHE C LOKOJIBHBIM 3TaXEM, PACIIONIOKEHHOE Ha TeppuTopun MHCTUTYTA
texuudeckoil Ttermoguzuku HAH VYkpaunst B r. KueBe ¢ oramimBaeMoi
miomanasio 306 M° M pAcUETHBIM YACHbHBIM SHEPromoTpedieHHeM Ha
OTOILICHHE W ropsidee BOIOCHAOKeHHe IpuommsnuTensHo 14,8 kBr-uac/(M2Tox).
Temmosoit Hacoc (TH) pu 3T0M MMEEeT HOMHHAJILHYIO MOIITHOCTB 6,1 KBT [2].

I'pyHTOBBIA KOHTYp COCTOMT M3 TOPH30HTaJbHOIO TI'PYHTOBOTO
KOJUIEKTOpA - TPYIIbl MOAKIIOYEHHBIX MapaJUIEIbHO MHOTOXOJOBBIX H
3MEEBUKOBBIX TEMJIOOOMEHHUKOB, BBIOJIHEHHBIX W3 MOJUATHICHOBBIX TPYO
40x3,2 MM 1 32x2 MM, KOTOpBI€ pacnoJiaratoTcs psSaoM ¢ JOMOM Ha rryouHe 2,2
M. IDiomagka WX MECTOPACHONIOKEHHUST HMEET IUIomaab okosno 180 M-,
TemoHocuTeneM B IpyHTOBOM KOHType sBisieTcsi 30%-i BOIHBII pacTBOp
IPOINUJIEHTJIUKOJIA.

[IpoMexyTOUHBIII KOHTYp BBINOJHEH M3 MOJUIPONHICHOBOW TpPyObI
40x6,7 MM C 3amOJIHEHHEM €ro IOATOTOBICHHONW BOJOW. bak-akKkymylsaTop
NpEeIHA3HAYEH I THAPABIMYECKOM pa3BA3KA KOHTYpPOB HCTOYHHMKOB U
norpebureneil TemioTel. OH MpeacTaBiIsieT COOO0M TEMJIOU30JUPOBAHHYIO
HUJUHIPUYECKYIO  eMKocTh  oOseMoM 300 71 co  3MEEBUKOBBIMU
TEMJI000MEHHUKaMHU BHYTPHU.

OTonuTeNbHBIA KOHTYP COCTOMT W3 COBOKYINHOCTH, MOJKIIOYEHHBIX
napajuiebHO, OTONMUTENbHBIX CHCTEM, KOTOpas BKJIOYaeT B ce0s BOJSHBIC
TEIJIbIE TMOJIbI PA3JIMYHON KOH(pUTrypauuu (BKJIOYas, T.H. KalWUISPHBIN),
3MEEBUKH B IMPOCTEHKAX JI0Ma, a TakKKe BOJO0-BO3AYIIHBIE OTOMUTEIbHBIE
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npubopsl (ankoinel). TermoHocHUTeNeM B HHX SBISICTCS IMOATOTOBJICHHAS
BO/JIA.

[upKyIanust TEINIOHOCUTENEH B KaXXJIOM M3 BBIIICONMMCAHHBIX KOHTYPOB
OCYILIECTBIISIETCA HACOCAaMU C BO3MOXKHOCTBIO PETYJIMPOBAHUSA HX HANOPHO-
pacXoAHBIX XapaKTepUCTHK. 1lodacoBele M3MEpEHUS HA NMPOTSHKEHUU CYTOK B
KQKJIOM U3 KOHTYPOB KOJIMYECTBA TEIIOThI, 00bEMa TEIUIOHOCUTEINS, a TaKXKe
3HAQYEHUW €ero TeMIepaTypbl B IOJarolleM M OOpaTHOM TpPyOOMpOBOJAX
IPOBOMIINCH TEIUTOBBIMU cueTyrkamu Sharky 773 (ommmonanbHO Kakasie 10
MuH). s qanpHEero aHaiu3a MpoBOAWIICS MEPECUYET TeIIOBOM MOITHOCTH U
00BEMHOTO pacxo/la C Y4YeTOM 3aBUCUMOCTH TEIIO(PU3NYECKUX CBOWCTB
TEIUIOHOCUTENSI OT U3MEHEHUS €r0 TEMIIEPATYypPBhl.

[IpoBenennsiii pacuer kodhduimeHnTa TpaHchOpMaIUU TEIUIOTHI IS
terutoBoro Hacoca (COP - Coefficient of performance) B pexume ero
NOCTOSIHHOM TIOJIHOM Harpy3ku HMcCXojs M3 OajlaHca KOJMYECTBa IMepeJaHHOU
TETIOTHI

COP = Q:/(Q1 — Q,)= 5,90/(5,90 - 4,42) = 3,98;

rae Q; — cpenHecyTOYHOE 3Hau€HUE TEIUIOBOM MOIIHOCTH KOoHTypa TH-0ak,
KBT;
Q; — cpeaHeCyTOUHOE 3HAUEHUE TETI0BOM MolHOCTH KOoHTypa [ 'TO, kBT.

BriBOAEL.

IIpoBeneHHBIM KpaTKUMM aHAJIW3 DKCIUIyaTalud TEIUIOBOIO Hacoca B
HOMMHAJIbHOM PEXXHMME MOKa3aJl €ro BBICOKYIO SJHEPreTHUECKYI0 3P (HEKTUBHOCTh
Onmarogaps HCIOJIb30BAHMIO B KAyeCTBE MCTOYHHMKA HHU3KOMOTEHIUAIbHON
TEIJIOTHl  TPYHTOBOI'O  MaccuBa, a B  KadecTBe moTpeOurenedt —
HU3KOTEMIIEPATYPHBIE OTONUTENBHBIE CUCTEMBI.
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Objective.

The calculation justification of the feasibility of introducing an energy
efficient heat pump system for heat supply at new construction sites and
thermomodernization of buildings of various types and purposes that have
already been built is given.

The object of experimental research is the heat pump system of heat
supply to an energy efficient house [1], simplified consisting of a ground and
heating circuit, as well as an intermediate circuit that connects the heat pump
and the storage battery of heat.

Results.

The energy efficient house is a three-storey building with a basement floor
located on the territory of the Institute of Technical Thermophysics of the
National Academy of Sciences of Ukraine in Kiev with a heated area of 306 m?
and estimated specific energy consumption for heating and hot water supply of
approximately 14.8 kwW/(m2-year). The heat pump (HP) has a nominal power of
6.1 kKW [2].

The ground contour consists of a horizontal ground collector - a group of
parallel multi-pass and coiled heat exchangers (GTE), made of polyethylene
pipes 40x3,2 mm and 32x2 mm, which are located next to the house at a depth
of 2.2 m. The site of their location has an area of about 180 m2. The coolant in
the ground loop is a 30% aqueous solution of propylene glycol.

The intermediate loop is made of polypropylene pipe 40x6,7 mm with
filling it with prepared water. Battery-accumulator is designed for hydraulic
isolation of source circuits and heat consumers. It is a thermally insulated
cylindrical tank of 300 liters capacity with coil heat exchangers inside.

The heating circuit consists of a set connected in parallel, heating systems,
which includes water-heated floors of various configurations (including, so-
called capillary), coils in the piers of the house, and also water-air heating
devices (fan coils). The coolant in them is prepared water.

Circulation of heat carriers in each of the above circuits is carried out by
pumps with the possibility of regulating their flow-rate characteristics. Hourly
measurements over the course of a day in each of the circuits of the amount of
heat, the volume of the heat carrier, as well as the values of its temperature in
the supply and return pipelines were carried out by heat meters Sharky 773
(optionally every 10 minutes). For further analysis, the thermal power and
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volumetric flow were recalculated taking into account the dependence of the
thermophysical properties of the coolant on its temperature change.

The calculation of the heat transfer coefficient for the heat pump (COP —
Coefficient Of Performance) in the constant full load mode based on the balance
of the amount of heat transferred

COP = Q1/(Q1 - Q,) = 5,90/(5,90 — 4,42) = 3,98;

here Q, — the daily average value of the thermal power of the circuit, HP-tank,
kW:
Q. — the daily average value of the heat output of the GTE circuit, KW.

Conclusions.

The brief analysis of the operation of the heat pump in the nominal mode
showed its high energy efficiency due to the use of a low-grade heat of the
ground mass as a source of low-potential heat, and low-temperature heating
systems as consumers.
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