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Annomayus. Ilpeonosicena meniodnepeemuieckas cucmema CHabICeHUus: d1eKmpodnepeuell, copsadeti 6000U U
OmonjieHueM, 8 KOMopoll COBMECHMHO C 6eMPOINEKMPOSEHEPAMOPOM, O8YXKOHMYPHOL CONHEYHOU YCMAHOBKOU, UC-
NOAL3YEMC S 2e0MePMATbHBILL SPYHMOBbLIL MENL080U HACOC «2PYHM-B00A», AKKYMYISMOPbL SJIEKMPOIHEPSUU U Men-
Jomul. Dma cucmema no360Jsem: YMEHbUUMb CeO0eCmOUMOCmb MEeNi080U SHEPSUU 3d CHEm CHUICEHUs. Mamepud-
JIOEMKOCIU U PACX0008 HA 060PYO08atUe, KOMOPOe UCNOAb3YEeMCsl, IKOHOMUNMb OP2AHUYECKOEe MONIUBO, NPOU3EO-
OuUmMb SNIEKMPOIHEPSUIO U USTUULEK ee OMOABAND 8 20CYOAPCIMEEHHYIO ILeKMPOCEeMb, YMEHbUUMb MENL08VI0 HA2PY-
3Ky U 3aepssHeHue okpycaroujeli cpedvl. Cucmema paspabomana, u3e0moeieHa u YCmaHo8ieHa Ha 0OHOM Ydch-
HOM n0080pbe 8 XapbKoBCKOU 00aacmu nocie peKOHCmpykyuu xommeodica. Paboma mennosnepeemuueckoul cuc-
membl YNpaeusiemcsi U KOHMpOAUPYEemcs 8 d8MOMAMULecKoM Pexcume ¢ agmoMamusupo8aHHo20 paboyezo mecma.
JleyxkonmypHas conneunas ycmanogka obecneyusaem copsuee 8000cHabxcenue kommeoica. Tennosoti Hacoc obe-
cneuusaem omonieHue 8 X0100Hoe epems 200a U KOHOUYUOHUPOSAHUE 8 Menjoe epemsi 200d. Bempoanexmpozene-
pamop evipabamvieaem 1eKMPOIHEpeuto 0Jisk pabomvl 2AeKMpooOOPYO0BaAHUsS. KOMMeONHCd, A USTUUKU DJeKN-
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POIHEp2UU HANPAGIAIOMCSL 8 JJIEKMPOAKKYMYAAMOPbL AUOO 8 20CY0apcmeeHHylo dnekmpocems. Tennosoe akkymy-
IUPOBAHUE OCYUECMEIAIOM OAKU-AKKYMYISAMODP®.

Abstract. The reserves of fossil fuels, which are a traditional source of energy, are not unlimited. This leads to
the need to seek new, and preferably unconventional and renewable sources of energy. In all likelihood, the combi-
nation of several energy sources - solar, wind energy and a geothermal heat pump as the most "clean" from an eco-
logical point of view, than the energy sources of traditional energy will be proved to be most useful. It should be
noted that the experience accumulated by different countries in the use of solar collectors and heat pumps, as well
as wind generators, demonstrates the high possibilities of simple transforming these types of energy into thermal
energy and electricity, which can be successfully used for supply: electricity, hot water, hot air, heating in premises
of public and private households, as well as providing various kinds of technological and domestic needs not only in
different industries, but also including enterprises of the agro-industrial complex of Ukraine. In Ukraine, the instal-
lation of solar heat and cold supply, heat pumps and wind generators at civil and industrial construction sites has
not yet been widely implemented. This is associated with relatively low prices for traditional energy sources and
insufficient market preparedness compared to other countries, and it is constrained by high metal content and the
cost of solar collectors and heat pumps, and unpreparedness of our market for the production of wind power gener-
ators. Therefore, in our opinion, the concept of creating such new heat and power systems, in which renewable
sources of energy will be used as energy sources, is topical. For such heat-and-power systems, new designs for so-
lar installations, heat pumps and wind generators will be constructed, when the cost of generating heat and electric-
ity through these facilities is lower than the total cost of generating heat and electricity by traditional methods (in
particular, in boiler plants). Simultaneously, the payback period of such heat and power systems should be commen-
surate with the warranty period of their operation. This can be achieved through the use of cheap domestic materi-
als, the release of which is guaranteed in sufficient quantities for a long period in Ukraine. Therefore, the use of
non-traditional and renewable energy sources, the saving of organic fuel, which is necessary for heating the coolant
from 8 to 95 ° C, the improvement of the ecological situation in the region of consumption of thermal energy by re-
ducing the emissions of pollutants, which includes the combustion products of traditional types of energy, fuel,
which is used for the production of thermal energy in boiler equipment, electricity generation by means of wind
generators are actual tasks. Before reconstruction in the heating system of the cottage, a boiler with a black oil
burner was used. The cost of fuel oil with delivery and pumping into a container at the location and use all year
round is about one hundred thousand hryvnia per year. Further, the fuel oil is supplied to the boiler by gravity.
However, the ignition of fuel oil in the boiler is carried out at a temperature of 90 ° C. Therefore, the fuel oil must
be heated before being fed into the boiler. Burning of fuel oil in the boiler leads to emissions of harmful substances
into the atmosphere, and the number of heating batteries in the house increases the metal capacity of the heating
installation. It was decided to replace the boiler with a fuel oil burner with a heat-and-power system: providing pri-
vate home ownership with hot water using a two-circuit solar water heating system, heating with a geothermal
ground-water heat pump, and installing a wind generator to generate electricity for the whole electrical equipment
of the cottage. For this purpose, a new technological scheme was developed for the heat-energy system of hot water
supply and heating of the cottage. In ground heat pumps, heat energy is used, which is stored in the soil by heating
it with the sun or other sources. Soil has the ability to store solar heat for a long time, which leads to a relatively
uniform level of heat source temperature throughout the year, and this ensures the operation of a heat pump with a
high conversion factor. The wind power generator generates electricity for the operation of the electrical equipment
of the cottage, and surplus electricity is sent to the electric accumulators or to the state power grid. The operation of
the heat power plant is controlled and monitored automatically from an automated workstation. In the case of an
increase in the outdoor temperature to the uncomfortable mark, the solar installation is switched off and the condi-
tioning mode is activated in the heat pump. A heat-and-power supply system is proposed.: electric power, hot water
and heating, in which a geothermal ground-water heat pump, electric power and heat accumulators are used in
conjunction with a wind-electric generator, a two-circuit solar installation. This system allows: to reduce the cost of
thermal energy by reducing the material consumption and the cost of equipment that is used; to save organic fuel,
produce electricity and surplus it into the state power grid; reduce heat load and environmental pollution. The sys-
tem is designed, manufactured and installed on one private farmstead in the Kharkov region after the reconstruction
of the cottage. The operation of the heat-and-power system is controlled and controlled automatically in an auto-
mated workplace. Two-circuit solar installation provides hot water supply to the cottage. The heat pump provides
heating in the cold season and air conditioning in the warm season. If the water temperature is lower than the au-
tomatic one, the water is supplied from the storage tank to the second circuit of the condenser and cooler of the geo-
thermal groundwater heat pump "soil-water", heated to the required temperature and delivered to the consumer.
The wind power generator generates electricity for the operation of the electrical equipment of the cottage, and sur-
plus electricity is sent to the electric accumulators or to the state power grid. Thermal accumulation is carried out
by accumulator tanks.
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KaioueBble ciioBa: BETpOdJICKTPOreHEPATOP, COJTHEUHAS YCTAHOBKA, TEIJIOBOW HAcoc, BO30OHOBIISIEMbIE UCTO-
YHUKH YHEPTHH.

Keywords: wind generator, solar installation, heat pump, renewable energy sources.

®opmyaupoBka npodiaemsl. B koHue 70-X r.r. cTajlo SCHO, YTO 3amachl UCKOAEMOI0 TOIIJIMBA, KOTOPOE OT-
HOCHUTCS K TPaIUIIMOHHOMY HCTOYHUKY SHEPTUH, HE OecnpeenbHbl. DTO MPUBOIUT K HEOOXOIMMOCTH H3bICKHBATh
HOBBIE, U TNPEITIOYTHTENBHO HETPAAUIMOHHBIE ¥ BO30OOHOBISIEMbIE MCTOYHUKN dHepruu. Ilo Bceil BeposTHOCTH,
HanboJee MOJIE3HBIM OKaXXETCsI COUETaHNE HECKOJIBKUX NCTOYHHKOB YHEPTUH — COIHEYHON, SHEPTUH BETPA U Ieo-
TEpMaJIFHOTO TEMJIOBOT'O HACOCAa KaK HANOOJIee «IUCTBIX» C SKOJIOTUYECKOW TOUYKHU 3pPEHUS, YEM MCTOTHHUKU SHEP-
TUH TPaJUIMOHHON 3HepreTuku [1].

OTMeTHM, YTO OIBIT, HAKOIICHHBIN Pa3HBIMHU CTpaHAMU B MCIIOJIb30BAaHUHU COJHEYHBIX KOJUIEKTOPOB M TEILIO-
BBIX HACOCOB, a TaKXe BETPOIIEKTPOr€HEPATOPOB AEMOHCTPUPYET BBICOKHE BO3ZMOXKHOCTH IPOCTOr0 MPEBpPaICHUs
STHX BHUJOB JHEPTHM B TEIIOBYIO PHEPTUIO M 3JEKTPOIHEPIHI0, KOTOPhlE MOTYT YCHEIIHO MCHOJIB30BATHCS AT
CHA0>KEHHUS: SIEKTPOIHEPTUEH, Topsiueii BOIOH, TOPSTYMM BO3yXOM, OTOIUICHHEM B MOMEILEHUSIX TOCYIapCTBEHHBIX
¥ YaCTHBIX JIOMOBJIAJCHHUH, a Takke 0OECIIEUEHUIO PA3HOTO POJia TEXHOJIOTHUECKUX U OBITOBBIX MOTPEOHOCTEH HE
TOJBKO B Pa3HBIX OTPACISIX MPOMBIIIJICHHOCTH, HO M B TOM YHCJIE Ha HPEANPHUATHAX arpONpPOMBIIIIEHHOTO KOM-
Tiekca YKpaussl [2, 3].

AHaJIM3 NOCJeJHUX HccIeAoBAHMI M nyOaukaumid. B YKkpauHe ycTaHOBKM COJHEYHOIO TEIUIO- M XOJOIO-
CHA0>KCHNS, TEINIOBBIE HACOCHI M BETPOUIEKTPOTCHEPATOPHI HA 00BEKTAX IPa’KAAHCKOTO M MIPOMBIIIIIEHHOTO CTPOH-
TENBCTBA MTOKA HE TOJYYHIN IIHPOKOTO BHEAPEHHMS, YTO CBS3aHO C OTHOCHTENBHO HU3KHMH IO CPaBHEHHUIO C JIPY-
TUMU CTpaHaMU IICHAMH Ha TPAJUIIMOHHBIC SHEPIOHOCUTCIIN 1 He}lOCTaTO‘IHOﬁ NOATOTOBJICHHOCTBIO PbIHKA, a4 TaK-
K€ OHO CAEPKHBAETCS BBHICOKOW METANIOEMKOCTBIO M CE0ECTOMMOCTBIO COJHEYHBIX KOJUIEKTOPOB M TEIUIOBBIX
HAaCOCOB, M HE MOATOTOBJICHHOCTHIO HAIIETO PHIHKA K BBIITYCKY BETPO3IEKTPOr€HEPATOPOB.

HOSTOMy, Ha Hall B3IJIAN, aKTyaﬂLHOﬁ ABJIACTCA KOHICHIUA CO3JaHNA TaKUX HOBBIX TCIIJIOOHEPICTUYCCKUX CU-
CTEM, B KOTOPbIX B Ka4YC€CTBC MCTOYHUKOB OSHEPrun 6y}1yT HCIIOJIb30BAaHbI BOSO6HOBJ’ISICMI>IC HUCTOYHUKH SHCPIUU.
Jnisl TakuX TETIOIHEPTeTUUECKUX CHCTEM OYAyT CKOHCTPYHMPOBAaHBI HOBbIE KOHCTPYKLMH COJHEYHBIX YCTaHOBOK,
TETJIOBBIX HACOCOB M BETPOIEKTPOTCHEPATOPOB, KOT/IA PACXOIbl HA BBIPAOOTKY TEIUIOBOM SHEPTUH M AIIEKTPOIHEP-
THH C TIOMOIIBIO 3THX YCTaHOBOK OyAyT HIDKE ypOBHS CYMMAapHBIX PacXolOB Ha IOIyYEHHE TEIUIOBOH SHEPTHH H
3JIEKTPOIHEPTUH TPAIUIIMOHHBIMH CIIOCO0aMHU (B YACTHOCTH, B KOTEIBHBIX YCTAHOBKAX).

OZHOBPEMEHHO € 3TUM CPOK OKYIIA€MOCTH TAKHX TEIJIOPHEPTETHUECKUX CHCTEM JOJDKEH OBITh COM3MEPHM C
TapaHTHHHBIM CPOKOM HX IKCIDIyaTallMH. DTO MOXET JOCTHIaThCs 3a CUET MCIOJB30BAHUS JCIIEBBIX OTEYECTBEH-
HBIX MaTc¢puajioB, BBIIIYCK KOTOPBIX IapaHTUPOBAH B JOCTATOYHBIX 061,eMax B TCUCHHUC IJIUTCIBHOI'O CpOKa B pra-
HHC. HOSTOMy HCIOJIB30BAHUC HECTPAAUIIMOHHBIX N BO300HOBIIIEMBIX UCTOYHHUKOB OHEPIrur, SKOHOMUA OpraHuyec-
CKOT'O TOIUTMBA, KOTOPOE HYXHO U HAarpeBaHMA TEIUIOHOCHUTENS ¢ 8 10 95 °C, ynydIIeHHe SKOJIOTHIeCKOl CUTya-
MM paiioHa MOTPEOJICHHs TEIIOBOM DHEPIHU 32 CUET CHUXKEHMS 00BbEMOB BHIOPOCOB 3arps3HSIONIMX BELIECTB, K
KOTOPBIM OTHOCATCA MPOAYKTHI CrOpaHus TPAAUIIMOHHBIX BUAOB SHECPIUU, - OPraHUICCKOI0 TOIIMBA, KOTOPOEC UC-
MOJIB3YETCA IJId NPOU3BOACTBA TEIJIOBOM OHEPIUU B KOTCJIBHOM O60pyI[OBaHI/II/I, IIPOU3BOACTBO JJICKTPOIHEPTHUU C
MIOMOIIIBIO BETPOIIEKTPOT€HEPATOPOB ABIIIOTCA aKTyaJbHBIMH 33JauaMH.

Heab craTbu. B mgaHHON paboTe aBTOpaMH NpejjiaraeTcsl TeIIodHEepreTHUecKasi CHCTeMa CHAOXEeHUS: dJIeK-
TPO3HEpIue, ropsyeld BOJOH M OTOIUICHHEM, KOTOpasi ObUla CMOHTHPOBaHa Ha OJJHOM YacTHOM JBOpE B XapbKOB-
CKOH 0o0yacTu Ipu PeKOHCTPYKINH KOTTEKa. PaHee B crcTeMe OTOIUIEHHs KOTTEKa MIPUMEHSUICS KOTEN C Ma3yT-
HOH ropeinkoil. CTOMMOCTh Ma3yTa ¢ JOCTABKOW U NEPEKadyKOW B €eMKOCTb MO MECTY PAacIIOIOXKEHUs M MCIOIb30Ba-
HUSL KPYTJIBIIA TOJl COCTaBIISIET MOpPSA/Ka CTa THICSY IPUBEH 3a roa. Jlanee, mogada MazyTa B KOTEN OCYLIECTBIISCTCS
camotexkoM. OJjHaKo, BO3rOpaHue Ma3yTa B KOTJIe ocymiecTisieTcs npu temnepatype 90 °C. [TosTomy, Ma3yT HeoO-
XOJIIMO TIOJIOTPETH JI0 MOAa4YH B KOTEI.

Cropanue Ma3yTa B KOTJIC NMPUBOAMUT K BhIOpocam B atMoc(epy BPEIHBIX BENIECTB, & KOJIMYECTBO Oarapeit
OTOIUICHUA B IOME K YBCIIMYCHUIO METAJIOEMKOCTH YCTAHOBKH OTOIIJICHUA. Hamu Ob110 IMPUHATO PEUICHUC O 3aMCHE
KOTJIa C Ma3yTHOM TOPENIKOI Ha TETJI0HEPTeTHUECKYI0 CHCTEMY: 00eCIeunBalOIIy0 YJaCTHOE TOMOBJIACHHE TOPS-
4yell BOJIOW ¢ MOMOIIBIO ABYXKOHTYPHON COJTHEUHOUN BOJIOHATPEBATENHLHOW YCTAHOBKH [4], OTOIUIEHHE C TOMOIIBIO
reoTepMaIbHOTO TPYHTOBOTO TETJIOBOTO HAcoca «TPYHT-BOAa» [5] M yCTaHOBKE BETPO3JIEKTPOTEHEpaTOpa JUIsl BbI-
PabOTKH 3IIEKTPOIHEPTHH AJISI PAOOTHI BCETO IEKTPOOOOPYAOBAHMUS KOTTEIKA.

Hamu Obuta paspaboTaHa HOBasi TEXHOJIOTMYECKAs! CXEMa TEIUIOIHEPTETHYECKOW CHCTEMBI TOPsiYero BOJIOCHAOXKe-
HUS ¥ OTOIUIEHUs KOTTeka. PaboTa HOBOM TEXHOJIOTMUECKOH CXEMBI, KOTOpasi Mpe/ACTaBlIeHa Ha pHc. 1, cremyro-
mast.

HoBas tennosnepreTnueckast yCTaHOBKAa MOXKET padOTaTh Kak C€30HHO, TaK M LEJbIH TOI.

[TpuHIMT NeCTBUS YCTAaHOBKH IIPH CE30HHOM paboTe B TEIUIOe BpeMs roja.

AnTH(dpHU3 (TEmI0BOI areHT) U3 0aka-akKymylsiTopa 4 depe3 MepBBI KOHTYpP TEIUIOOOMEHHHKA 3 LUPKYIIS-
IIIOHHBIM HAaCOCOM 2 ITOJIaeTCS B TEIMOKOJUIEKTOP | COTHEYHOH yCTaHOBKH, I/Ie HarpeBaeTcs 10 HeoOXOIMMOil Te-
MIepaTypbl  Ha3aJ MOCTyHaeT B Oak-akkymyssaTop 4. Harpetsrii anTiudpu3 oTaaeT cBoe TEIUIO BO BTOPOM KOHTYpe
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TEIUIOOOMEHHUKA 3 TCIUIOHOCHTENI0 (BOAA), KOTOPBIM MOJAeTCs NUPKYJISIMOHHBIM HAcocoM 5 m3 0Oaka-
aKKyMyJisiTopa 6, u mojorpetasi moctymnaetr B Oak-akkymysstop 11. Boma u3 ckBakwHBI HacocoM 14 momaercst B
YCTAaHOBKY XMMBOJIOOYUCTKHU 7, TJIe OUHUILACTCSI OT MHOTHX COJIEH M Jalbllie MOCTymaeT B 0ak-akkymyssrop 6. Ilo-
Jorperasi 10 He0OXO0AUMMOH TeMIepaTyphbl Bojia BO BTOPOM KOHTYpPE TEIIIOOOMEHHHKA 3 MOAaeTCs 0JIb30BaTelto 15
Ha ropsiuee BojocHaOkenue. Korma Temmeparypa BOIbI HEYIOBIETBOPSET TMoyib30Batens 15, Boga u3 Oaka-
aKkyMmyJsiTopa 11 MUpKYISIUOHHBIM HACOCOM 12 mMomaeTcs BO BTOPOH KOHTYP OXJIQJUTEIN M KOHICHCATOpa IPYH-
TOBOT'O TEIJIOBOrO Hacoca 10 «rpyHT-BOJa», TJC NOTPEBACTCs 10 HEOOXOAUMON TEMIIEPaTyphl U MOCTYIACT MOJIB30-
Barento 15.
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1 - I'enuokonnexmop, 2 - Hacoc; 3 - Tennoobmennoe ycmpoiicmeo, 4, 6, 11 - baxu-akkymyaamopuwl, 5 - Hacoc;
7 - Yemanoexu xumeoooouucmku, 8 - Komenvuas ycmanosxa, 9 - Tonxa komna; 10 - I pynmosoii mennogoii Hacoc;
12 - Hacoc; 13 - Hacoc; 14 - Hacocuwl; 15 - Ionvzosamens

Puc.1. TexHosiorHyecKasi cXeMa TeIUIODHEPreTHYECKO CHCTEeMbI TOpPAYEro BOJOCHAOKEHHS W
OTOIJIEHHUSI KOTTEIKA.

OOpaTHast BoAa OT MOJb30BaTeNs 15 mogaercst B yCTaHOBKY XMMBOJOOUYHCTKU 7, TJIE€ OYHIIACTCS, ¥ UPKYJIIS-
IIMOHHBIM HacocoM 14 mozmaercs B 6ak-aKKyMyJsITOp 6, MM, B CIIyd9ae HEIOCTATOYHOTO KOJIMYECTBA BOJBI MOIH30-
BaTeno 15, momaeTcs BO BTOPOH KOHTYp OXJIQAMTENS U KOHAEHCATOpa IPYHTOBOro TeroBoro Hacocy 10, rae mo-
rpeBaeTcs, M OIATh MOCTYyIaeT Moyib3oBaTeio 15. B cioydae aBapuitHON CHTyallnu eCTh BO3MOXHOCTD BBIITYCTHUTh
TEIUIOHOCHUTENb B KaHAJIM3ALMIO (CIMB BOJBI M3 CHCTEMBI). B cilyuae MOBBIMIEHHS TeMIIEpaTyphl BO3IyXa Ha yIHUIIE
JI0 HEKOM(OPTHOH OTMETKH, OTKIIIOYAETCS COJTHEYHAsl YCTAHOBKA M BKIIFOUAETCS B TEINIOBOM HACOCE PEXKHMM KOH/IU-
IIHOHUPOBaHUA. Boia U3 TpyHTOBOTO TEMI000MEHHOTO KOJUIEKTOPA MUPKYIISIIIMOHHBIM HacocoM 13 momaercs B Ko-
HTYp TEIUIBIX MOJIOB, OXJIAKAAET ILIOMIA (b 1T0JIa U BO3IyXa B KOMHATaX KOTTE/DKa J10 KOM(OPTHON TeMIepaTyphl.

[MpuHIMT NeWCTBHS YCTAHOBKH JUIS KPYTJIOTOAMYHON pabOTHI.

B Temnoe Bpemst roja npuHOMN paboTHl YCTAHOBKH ITOKa3aH BhIIIE. A B XOJIOJJHOE BpeMsI rojja ycTaHOBKa pado-
TaeT Tak. Bozma ¢ Temneparypoit 5+7 °C TemIo000MEHHOro KOJJIEKTOpa TPYHTOBOT'O TEIUIOBOTO HAcOCA HIUPKYJIS-
IIMOHHBIM HacocoM 13 monaercst BO BTOPOIl KOHTYp MCHapuTels TEIUIOBOTO HAcocCa, IJIe HarpeBaeT XOJIOJI0areHT
MEpBOTro KOHTYpa, KOTOPLIH npespamiaercs B nap. Ilap xonogoareHTa noctynaer B KOMIIPECCOP, TJIE CKUMAETCS 10
BBICOKOI TeMIepaTypsl U JaBiieHHs. Jlanplle map mocTymaeT B KOHAEHCATOpP TEIIOBOIO HAcoca, Te OTAAeT CBOE
TEIJIO BTOPOMY KOHTYpY KoHJeHcaropa [20], B KOTOpBIH NoAaeTcsi BOJa UMPKYJISIMOHHBIM HacocoM 12 u3 Oaka-
akkymyJsitopa 11, wiam IMpKYIAIHOHHBIM HacocoM 14 ot momb3oBatens 15. Takum oOpa3om, Boja HarpeBaeTcs
CHauasia BO BTOPOM KOHTYpe KOHIEHCATOpa, a 3aT€M BO BTOPOM KOHTYpE OXJIAZUTENS U NOCTYNAET K MOJIb30BaTEII0
¢ HeoOxoaumon Temmnepatypoit (MakcumanbHas 80 °C). Korma u3 cTpost BEIXOJWT: CONHEYHASI YCTAHOBKA U TEILIO-
BO Hacoc, TO B KaYeCTBE TEIIOBOTO AyOiepa BRICTYIAET KOTENIbHASI YCTAHOBKA 8 ¢ Ma3yTHOH Topenkor 9, kotopas
MOJIOTPEBAET BOAY 10 HEOOXOAMMOM TEMIIEPATyphl U IOJAET €€ B CUCTEMY OTOIUICHHS, M B CHCTEMY T'OPSYEro BOJIO-
cHa0XeHHs KOTTepka. B ciaydae aBapHifHON CHUTyallMM €CTh BO3SMOXKHOCTBH BBEITYCTHTH TEIUIOHOCHTENb B KaHAJH-
3anuio (CIMB BOJBI M3 CHCTEMBI). B IpyHTOBBIX TEIUIOBBIX HACOCAX MCHOJIB3YETCs TEIUIOBAsl YHEPTHsA, KOTOpasi Ha-
KOIUICHA B TTOYBE 32 CYET HArPEBaHWS €€ COJHIEM WM IPYTMMH HMCTOYHHKAMH. [louBa MMeeT CBOWCTBO XpaHHThH
COJTHEYHOE TEIUIO B TEYEHHE UINTEIHFHOTO BPEMEHH, KOTOPOE BEAET K OTHOCHTEIIFHO PaBHOMEPHOMY YPOBHIO TEM-
neparypbl HCTOYHMKA TeIlIa B TEYEHHE BCETO rojia, U ATO 00eCIeYnBaeT SKCILUTyaTalluio TEIUIOBOTO Hacoca ¢ BHICO-
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kuM koaddumenTom npeodpaszosanus. BerpoanekTporeneparop Ha puc. 1 He nokaszad. Berpoanextporeneparop
BBIPA0ATHIBACT 3JIEKTPOIHEPTHIO JUIsl pabOoThl 3JIEKTPOOOOPYAOBAHUS KOTTEXKA, @ M3JIHIIKH 3JIEKTPOIHEPIHU Ha-
MPaBIISIOTCA B TOCYIApCTBEHHYIO 3JIE€KTpoceTh. PaboTa TEIUIOIHEPTeTHIECKOH YCTAHOBKH YIPABISETCS M KOHTPO-
JIMPYETCs] B AaBTOMATHUECKOM PEKHME C aBTOMATH3UPOBAHHOTO PaboUuero MecTa.
Takum 0o0OpasoM, TemIoBas SHEPrHs TEMIOHEPTETHYECKOM CHUCTEMBbI CHaOxeHHs (O COCTOMT U3 TEIIOBOMH

SHEPIUH JIByXKOHTYPHOH IeJIMOYCTaHOBKM (J; M TEIIOBOM 3HEPTMHM TEIJIOBOrO Hacoca (J,, M PACCUMTHIBAETCA IO
YPaBHEHHIO

Or=0+0. (M

3HaveHHs KOJIMYECTBA MCIIOIB30BAHHON TETUIOTHI JJISl MIPEBIIYIIETO IOJ0rPeBa BOABI onpenesercs mo ¢op-
Myne

QIZGB'pB'CB'(t:g_tIB)’ (2)

rae Gy — MaccoBblii pacxo/ I00rPeBaOLIEiics BOABI, M*/C; pp — IUIOTHOCTb BOJBI, KI/M>;

310Y 4 o .
Cp - TEMNOEMKOCTb BobI, KJIx/ (M- K); tp Z‘B — TeMIlepaTypa XOJOJHOM U MOJOTPETON BOJIbI, COOTBETCTBEH-

Ho, °C.
3HaueHus KOJMYECTBA TEMIOTHI B TEMIOBOM HACOCE OIpeaenseTcs o Gopmyite

O =& Nyps » (€))

rae & — kodbdHUIMEHT peobpa3oBaHms TEIIOBOrO Hacoca; Nyp — PHEprus, MOTPadeHHAs I pealn3aluy

IIMKJIa TEMJIOBOI'O HACcOCa.

DKOHOMHIO TOIUIMBa AB B KOTJIOarperare 3a CueT MCIOJb30BAHUS TAKOW CHCTEMBI MOXKHO PAaCCUUTAThH C IO-
MOIIBIO YpaBHEHHH TetuioBoro Oamanca (1-3).

I'otoBast 3KOHOMHS YCIIOBHOTO TOILIMBA COCTABHT, T.Y.T./TOJ

Os s

ABﬁjé = P ’ (4)
On Mg

P
rae Oy =29,33 MJIx/KT - TEIUIOTBOPHAsL CIIOCOOHOCTD YCIIOBHOTO TOILIHBA; Oy — OJOBOE KOJIMYECTBO yTHU-

nusupyemoit Tennotsl, MJx/roxa; 1 — Ko3(pGHUIMEHT MOIe3HOro AeHCTBUS KOTIa.
DKOHOMHS OPTaHMYECKOTO TOILIMBA OIIPEAEIAETCS, T/TO (THIC. M>/TOX)

29,33

AB:ABNA.. .—P'
1000- OF

)

I'oioBast 5KOHOMHSL 32 CUET COKPALICHUSI pacXo/ia IIEPBUYHOTO TOIUIMBA IS TI0I0TPEBa BOABI COCTABUT JUIS KO-
TIoarperaTa, rpH/To.

4i =AB-Oy , (6)

rae Oj — CTOMMOCTB IEPBUYHOTO TOIUIMBA, IPH/T (rpr/1000 M)
CpoK OKyNaeMOCTH TEIIOIHEPTeTUIECKON CUCTEMBI TOPSTYEro BOJOCHA0KEHHUS M OTOIUICHHSI COCTABUT, TOJ|

T =5c/(Qo-Cr)s @)
rae SC — YyACJbHAadgd CTOUMOCTHL TeHHOSHepFeTH‘lCCKOﬁ CHUCTEMbI T'OpPAYCTO BOZ[OCH36)KCHI/I$I n OTOIICHUA,

rpa/mM*; Qp — TOIOBOE KOIHYECTBO TEIUIOTHI, BHIPAOOTAHOE TEIIOdHEpreTHdeckoii cucremoii, I'kan/m*  Cp —

CTOMMOCTb TEIIJIOTHI OT TPAJIUIIMOHHOTO SHEPTOUCTOUHHKA, TpH/ ['KaI.

Bbeumn npoBesieHb! pacueTsl SPPEKTUBHOCTH MCIIOIB30BAHUS TPEJIOKEHHON TEIIO3HEPTeTHYECKOH CHCTEMBI
BOJIOCHAOKEHHMS JUI1 KOTENbHOU ¢ BojorperonuMu kotiamu tana KBTI teruoBoit momuocteio 40 'kan/roa. Ilpu
KoJyecTBe yruimsupyemor Ternotsl 0,432 I'kan /cyTku ¥ BpeMeHH paboTbl 5760 wac/rox, rogoBasi SKOHOMUS
torumBa coctasisier 7200 M3 y.T./rox. Cpok okynaemocTs gocturaer 1,5 rona.
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IMockonbKy MpeayioxkeHHast cucreMa Obljla CMOHTHPOBaHA Ha YaCTHOM I0/IBOphEe B XapbKOBCKOW 00JIacTH Npu
PEKOHCTPYKIMHU KOTTE/DKA U IpOpadoTasa MOJHBIX YEThIPE rojia, TO SKOHOMHUS TOIUIMBA COCTAaBMIIA CTO THICSY I'PHU-
BEH 32 TO/I.

BeiBoapl. Takum 00pa3zoM, MpUMEHEHNE TEIIOPHEPTETHIECKON CHUCTEMBI CHaA0KEHHS: IIEKTPOIHEPTHEH, TOPSI-
4yel BOJIOH M OTOIUICHHEM, B KOTOPOH COBMECTHO C BETPORJIEKTPOI€HEPATOPOM, 00ECTIEINBAIOIIUM HJICKTPOIHEPTH-
el Bce AmeKTpooOopyIOBaHNE, TBYXKOHTYPHON COTHEYHON YCTaHOBKOW, 0OeCIIeYMBArOIIEH ropsaee BoIOoCHAOXKe-
HHE, T€0TEPMAIBHOTO TPYHTOBOTO TEIUIOBOTO HAcOCa, 00ECHEYNBAIOIIETO OTOIUICHNE W KOHIUIHNOHUPOBAHHE, aK-
KyMYJISITOPOB 3JIEKTPOIHEPTUH M TETIOTHI MO3BOJISIET: YMEHBIINTH CE0ECTOMMOCTh TEIUIOBON HEPTHU 3 CUET CHU-
JKSHUSI MAaTEPHAIOEMKOCTH 000pY0BaHHMs, KOTOPOE UCIIOJIB3YETCs; YKOHOMUTh OPraHW4eCcKOe TOILIMBO; IIPOU3BO-
JIUTH JJIEKTPOIHEPTUIO U U3JIUILEK €€ OTJaBaTh B AJIEKTPOAKKYMYJISITOPHI JTMOO B rOCYIapCTBEHHYIO AIIEKTPOCETH;
YMEHBIINTh TENJIOBYIO HaTPY3Ky U 3arpsi3HEHUE OKPYXKAIOLIEH cpe/bl.
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Annomayus. B cmamve paccmampusaromes memoouyeckue npuemsl CUHMe3a dHepeodIP@PeKmusHvix cmpou-
MENbHBIX KOMNOSUYUOHHBIX MAMEPUATIO8 HA OCHOBE MEMOO08 MeopUuL NePKOIAYUU U CTNPYKINYPHOU ONMUMUAYUU.
OcHosnas npobnema, 803HUKAIOWAA NPU NPOEKMUPOSAHUY MAMEPUANd, 3AKTI0YAemcs 8 obecneueHuu mpedyemvix
MENIOUONAYUOHHBIX CEOUICINE U NPOUHOCIHBIX Xapakmepucmuk. /s ee peutenus uCnonb3yemces meopus npomexa-
HUSL, NO360AAIOWASA ONPedeUmb 00MI0 MEeNIOUSOTAYUOHHOLO 3ANOTHUMENS, NPU KOMOPOU NPepbl8arOmcs OCHOGHble
nYymu pacnpocmpaneHus menid, u uoeu CmpyKmypHoU ONMmuMu3ayuy, no3eonanujell yeeauiums npoYHOCbs Mame-
puana 3a cuem 68e0eHUs CIMPYKMypooOpasyiouux MUHEPAIbHbIX U OP2AHUYECKUX 000asoK. BeedeHue akmueHbix
0006a60K cnocobcmeyem YacmuyHOMY PA3PLIXIEHUI) CMPYKMYPbl U PA30GUICKEe YACHUY, VIVYUIAIOM YCL08UsL 2U0-
pamayuu esdcywe2o. Memoduueckue npuemvl, paspabomannvle NPy pearu3ayuu SMux HAnpasieHull, npUMeHuMbl
071 Opy2ux 3a0ay CmpoumenbH020 MAamepuaio8e0eHus.

Abstract. Methodical foundations related to the design of the energy-efficient building composite materials are
considered. The main problem is to provide a heat-insulating properties and strength characteristics of appropriate
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