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HEAT POWER HEATING SYSTEM OF HOT WATER SUPPLY AND

HEATING ON RENEWABLE ENERGY SOURCES
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National Technical University "Kharkiv Polytechnic Institute”, Kharkiv

Annomayusn: Ilpeonosicena meniodnHepeemuiecKas cucmema CHAdHCeHUsL: dneKmpodnepauel, opadell 6000l u
OMmonieHueM, 8 KOMOPOU COBMECHHO C BempPOINEKMPOSCHEPAMOPOM, O8YXKOHMYPHOU COTHEUHOU YCHMAHOBKOU,
UCNONB3YEMC sl 2e0MEPMATbHYILL SPYHMOBbIN MENJI080L HACOC «2PYHM-8004», AKKYMYIAMOPbl NEeKMPOIHEpeUU U
meniomul. Dma cucmema No360JiI5em: YMeHbULUMb cebecmoumocms Mmenjiosoti JHepeuu 3a cuyem CHUINCEHUs
Mamepuaioemkocmu u pacxoaoe Ha o6opy006aﬂue, Komopoe UCHONBL3YEMCS, IKOHOMUMb opeaHuvyecKkoe moniueo,
np0u360<)umb OJIeEKMpPOIHepeUo U  Usiuulex ee omoasamsv 6 2ocyz)apcmeeHHyio JeKmpocems,  YMeHbUlUmb
Menno8yIo HA2PY3KY U 3azpsisHeHue okpyxcarouell cpedvt. Cucmema paspabomana, u320moeieHa u YCmaHno61IeHd Ha
00HOM YACMHOM N008Opbe 6 XapbKoBCKOU obnacmu nocie pPeKOHCMPYKYuu xommeoddica. Paboma
menﬂoanepzemuuecmﬁ cucmemsl  ynpaejisiemcsa U KOHMPOJAUpyemcs 6 asmomamu4ecKkom  pescume C
asmomamu3supoeaHHoco pa60ueeo mecmd. ﬂenyOHmypHaﬂ COJIHe4YHas )YCmaHoeKa obecnevusaem copAadee
sooocHabdcenue kommeoddca. Tennoeoil Hacoc obecneyusaem omonieHue 6 X0N100HOe epem: 200a u
KOHOUYUOHUPOBAHUE 6 menjoe epems 200a. Bemposnexmpoeenepamop evipabamveisaem 3j1ekmposHepeuio 0is
pabomwi 271eKMpPooOOPYO0BaAHUSA Kommeooica, a USAUUKU NEKMpOIHepUU Hanpaensomcs 8
9NEKMPOAKKYMYNIAMOPL TUOO 8 20CYOAPCMBEHHYIO 2leKmpocemb. Teniosoe axKyMyauposaHue OcCyuecmsisiom
OAKU-AKKYMYTISIMOPbL.

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 preterably unconventional and renewable sources of energy. In all likelihood, the
combination of several energy sources - solar, wind energy and a geothermal heat pump as the most "clean” from
an ecological point of view, than the energy sources of traditional energy will prove 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 simply 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 in Including at enterprises of the agro-industrial complex of Ukraine. In Ukraine, the
installation of solar heat and cold supply, heat pumps and wind generators at civil and industrial construction sites
has not yet been widely implemented, which 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 not the preparedness of our market for the production of wind
power generators. 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 solar installations, heat pumps and wind generators will be constructed, when the cost of generating
heat and electricity through these facilities will be 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 commensurate with the warranty period of their operation. This can be achieved through the use
of cheap domestic materials, 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 reducing the emissions of pollutants, which include 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 is an act al 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
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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 private 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. n the case of an increase in the outdoor temperature to the uncomfortable mark, the solar installation
is switched off and the conditioning 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 arid; Reduce heat load and
environmental pollution. The system 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 automated 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 automatic one, the water is supplied from the storage tank to the second circuit
of the condenser and cooler of the geothermal 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 surplus electricity is sent to the electric accumulators or to the state power
grid. Thermal accumulation is carried out by accumulator tanks.

KiroueBble clI0Ba: BETPOAICKTPOTEHEPATOP, COJIHEYHAs YCTAaHOBKA, TEIUIOBOW HAcoC, BO300HOBISIEMEIC
HUCTOYHUKHU DHCPTUH.

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

IMocranoBka mpodjaemMbl. B koHie 70-x r.r. €Tajo sSCHO, YTO 3amachl HMCKOIAEMOT0 TOIUIMBA, KOTOPOE
OTHOCHUTCS K TPAJAWIMOHHOMY HCTOYHHMKY OHEPTUH, HE OecrnpelenbHbl. DTO MPUBOIUT K HEOOXOAMMOCTH
MU3BICKUBATh HOBBbIE, U MPEANOYTUTEIHLHO HETPAANIMOHHBIE U BO300OHOBISEMble UCTOYHMKM 3Hepruu. Ilo Bceit
BEPOSATHOCTH, HanOO0Iee MOJE3HBIM OKA)KETCS COUETAaHUE HECKOIBKUX UCTOYHHUKOB DHEPTUU — COJTHEUHOM, YJHEpPTUn
BETpa M TE€OTEPMAIBLHOIO TETJIOBOTO HAcoca Kak HauboJiee «UUCTBIX» C JKOJIOTHUECKOW TOYKM 3pEHUS, YeM
HCTOYHUKH YHEPTHHU TPAAUIMOHHO »HepreTHkH [1].

OTMeTuM, YTO OMNBIT, HAKOIUIEHHBIA pa3HBIMU CTPaHAMU B HCIOJIb30BAaHMM COJHEYHBIX KOJIEKTOPOB U
TEIUIOBBIX HACOCOB, a TaKXE BETPOAICKTPOTCHEPATOPOB JEMOHCTPHPYET BBICOKHE BO3MOXKHOCTH IIPOCTOTO
NpeBpalieHds 3TUX BHAOB DJHEPTHM B TEIUIOBYIO SHEPTHI0O M 3JEKTPOIHEPTHIO, KOTOPBIE MOTYT YCIIEUIHO
UCIIOJIB30BATLCA  JUISl  CHAOKCHHUS: DIICKTPOIHEPrHed, Topsiueil BOOWM, TOpsSYMM BO3/yXOM, OTOIUICHHEM B
MOMEIIEHUSIX TOCYAAPCTBEHHBIX U YaCTHBIX JOMOBIIA/ICHHUH, a TaK)Ke 00ECIICUSHUIO Pa3HOTO PO/Ia TEXHOIOTHIECKIX
U OBITOBEIX MOTPEOHOCTEH HE TOJIBKO B Pa3HBIX OTPACISIX HPOMBINIICHHOCTH, HO M B TOM YHCIIE Ha MPEANPUITUSIX
arpoNpPOMBIIIICHHOTO KOMIUIEKca YKpauHsl [2, 3].

AHaIM3 TIOCJeTHUX HCCJAeI0BAaHUN M myOaukamuil. B VYkpawHe yCTaHOBKM COJIHEYHOTO TEIUIO- H
XOJIOJIOCHAOKEHHAS, TETUIOBBIE HACOCHI M BETPOIEKTPOTCHEPATOPHI HAa OOBEKTaX IPAKIAHCKOTO U MPOMBIIIIICHHOTO
CTPOHUTEINBCTBA TTOKA HE MOJIYUYHIN IIHPOKOTO BHEJIPEHHS, YTO CBSI3aHO C OTHOCHTEILHO HU3KMMH MO CPABHEHUIO C
JPYTUMH CTpaHaMH LIEHaMH Ha TPAAWIMOHHBIC SHEPTOHOCHTENN W HEAOCTATOYHOH ITOJIOTOBICHHOCTBIO PHIHKA, a
TaKKe OHO CHIEPKMBACTCSI BBICOKOW METAIIOEMKOCTBIO M CE0ECTOMMOCTBIO COJTHEYHBIX KOJJIEKTOPOB M TETIOBBIX
HAaCcOCOB, U HE NTOJI'OTOBJICHHOCTHIO HAIIIETO PHIHKA K BBIITYCKY BETPOIICKTPOT€HEPATOPOB.

[TosToMy, Ha Haml B3IVIAA, aKTyalbHOM SBJISETCS KOHLEMIHMS CO3JaHHMA TAKMX HOBBIX TETUIOIHEPTeTUYECKHUX
CHCTEM, B KOTOPBIX B Kau€CTBE MCTOUYHUKOB 3HEPTUH OYAyT UCIIOJIB30BaHbI BO30OHOBISIEMbIE HCTOUHUKH YHEPTHN.
JUis TakuxX TEIIO3HEPreTHYECKUX CHCTEM OYyAyT CKOHCTPYHPOBAHBI HOBBIE KOHCTPYKIIMH COJHEYHBIX YCTAHOBOK,
TEIUIOBBIX HAaCOCOB U BETPO3JICKTPOICHEPATOpPOB, KOIJA pPacXoAbl Ha BBIPAOOTKY TEIUIOBOM HHEPTHH H
3EKTPOIHEPTUHU C MOMOIIBIO ATHX YCTAaHOBOK OYIYT HIKE YPOBHS CyMMAapHBIX PAacXo0JI0B Ha MOJyueHHE TEIIOBOH
SHEPrUM U JIEKTPOIHEPTUH TPAJUIMOHHBIMU CII0cO0aMH (B YaCTHOCTH, B KOTEJIBHBIX ycTaHOBKaxX). OJTHOBPEMEHHO
C 3THUM CPOK OKYIa€MOCTH TAKHMX TEIUIOIHEPIeTHUECKUX CHCTEM JOIDKECH OBITH COM3MEPUM C FapaHTHHHBIM CPOKOM
MX 3KCIDTyaTaluu. DTO MOXKET JIOCTHIAThCS 3 CUET UCTIOIb30BAHNS ACHIEBBIX OTEUECTBEHHBIX MATEPHAJIOB, BBIITYCK
KOTOpPBIX TapaHTHPOBAaH B JIOCTATOYHBIX O0BEMax B TEUEHHE [UIUTENBHOIO cpoka B Ykpaumne. Iloatomy
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WCTIONB30BAaHNE HETPAJUIMOHHBIX U BO30OHOBIIAEMBIX NCTOYHHKOB 3HEPTHHU, SKOHOMHUSI OPTAaHWIECKOTO TOIUIHBA,
KOTOpOE HYKHO Ul HarpeBaHus TeruioHocutens ¢ 8 go 95 °C, ymydlleHne 3KOJIOrM4YecKod CUTyalluu paioHa
MOTPEOICHUST TETUIOBOM PHEPIMU 3a CYET CHIKECHUSI 00BEMOB BHIOPOCOB 3arps3HAIOIINX BEHIECTB, K KOTOPBIM
OTHOCSITCSI IPOAYKTHI CTOPAHMUS TPAJUIIMOHHBIX BUIOB YHEPTHH, - OPraHNIECKOTO TOIUTHBA, KOTOPOE HCTIONb3YyeTCs
JUISL IPOM3BOJICTBA TEIJIOBON SHEPIHM B KOTEIHHOM OOOPYAOBAHUH, MPOM3BOJICTBO AJIEKTPOIHEPTHU C MOMOIIBIO
BETPOUIEKTPOTCHEPATOPOB SBIAIOTCS aKTYalIbHBIMU 3a/1a9aMH.

Heabr cratbu. B nanHON paloTe aBTOpamMH MpeUIaracTcsi TEIIOHEPreTHYecKas CHCTeMa CHaO0)KeHHS:
JJIEKTPOIHEPTHEH, TOpsiuell BOJOW M OTOIUICHHMEM, KOTOpas ObUIa CMOHTHPOBaHA HAa OJHOM YacTHOM JBOpE B
XapbKOBCKOH 00JIaCTH ITPU PEKOHCTPYKIMH KOTTEKA.

=)

Puc. 1. TexHoJjioruyeckasi cxeMa TelJ03HEePreTn4eckoi cucreMbl ropsiuero BOA0CHaA0KeHUs1 1
oromienus korremka 1 - ennokosiektop;2 - Hacoc; 3 - TemsioodMeHHOe YCTPOiicTBO;
4, 6, 11 - Baku-akkymyJsTopsl; S - Hacoc; 7 - YecTaHOBKH XMMBOI00YHCTKHU;
8 - KoreabHas ycranoBka; 9 - Tonka k o T i a ; 10 - [pynToBoii TenuioBoii Hacoc; 12 - Hacoc;
13 - Hacoc; 14 - Hacocwi;15 - [Toab3oBaTenn

Panee B cucreMe OTOIUICHHs KOTTSIKA TIPHUMCHSIJICS KOTEN C Ma3yTHOH ropenkoil. CTOMMOCTh Ma3yTa C
JIOCTaBKOW U MEPEKAYKONW B €MKOCTb 110 MECTY PACIIONIOKCHUS ¥ HCIIOJIB30BAHUS KPYIJIBIA TOJ] COCTABIISCT MOPSIKA
CTa ThICSY TpUBEH 3a rof. Janee, momava Ma3yTa B KOTEI OCYIIECTBIsICTCS caMOTekoM. OTHAKO, BO3rOpaHKe Ma3yTa
B KOTJIe ocymiecTBisieres mpu Temmeparype 90 °C. [loatomy, Ma3yT HEOOXOAMMO MOIOTPETH JO MOJAYU B KOTEIL.
Cropanue ma3yTra B KOTJ€ TMPUBOAWUT K BBIOpocamM B arMochepy BpEIHBIX BEIIECTB, a KOJMYECTBO OaTapeid
OTOIUICHHS B JIOME K YBEIHUCHHUIO METAIOEMKOCTH YCTaHOBKH OTOIUIEHU. HamMu OBIIO MPUHATO pemIeHne O 3aMEHe
KOTJIa C Ma3yTHOU TOpeNKOd Ha TEmIOPHEPTeTHUECKYI0 CHCTEMY: OOCCIICUHMBAIOIIYI0 YACTHOE JIOMOBIACHHE
ropsiei BOAOW C TOMOIIBI0 JBYXKOHTYPHOW COJHEYHOW BOJOHArpEBATENbHOW yCTaHOBKH [4], OTOIUIEHWE C
MOMOIIBI0  TEOTePMAanbHOrO  TPYHTOBOIO  TEIUIOBOTO — Hacoca  «IPyHT-BoAa»  [5] ¥ yCTaHOBKe
BETPO3JICKTPOTCHEPATOPA IS BRIPAOOTKHU 3JCKTPOIHEPTHHU ISt pAOOTHI BCEr0 DJICKTPOOOOPYAOBAHMS KOTTEKA.

Hamu Opima pa3spaboTaHa HOBas TEXHOJOTHYECKAas CXEMa TEIUIOPHEPTeTHYECKOW CHCTEMBI TOPSYEro
BOJOCHA0XXEHUS W OTOIUICHHUS KOTTeka. PaboTa HOBOW TEXHOIOTHYECKOH CXEMBI, KOTOpas MPEICTaBlIcHa Ha PHC.
1, cnemyromasi.

HoBas temmosHepreTndeckas ycTaHOBKAa MOXKET padOTaTh KaK CE30HHO, TaK M IEIIBIN TOI.

IIpuHOMN AeiicTBUSI YCTAHOBKH NMPH Ce30HHOI padoTe B Temjioe BpeMs roaa. Autudpus (TCIUIOBOM arcHT)
u3 0aka-akKKyMmyJsTopa 4 depes3 MepBbli KOHTYpP TCIUIOOOMEHHHKA 3 HUPKYJSIMOHHBIM HACOCOM 2 MOJIACTCs B
TETMOKOJIICKTOP | CONTHEUHOW yCTAaHOBKH, TJE€ HArpeBaeTCs J0 HEOOXOAMMOW TeMIlepaTyphl M Ha3aj IOCTyIacT B
Oak-akkymymnsTop 4. Harpersrii aHTH(QPHU3 OTHAaeT CBOE TEIJIO BO BTOPOM KOHTYpE TEIUIOOOMEHHHKa 3
TETUIOHOCHTEIIO (BOAA), KOTOPBIH MOJaeTcsl NUPKYISIIIMOHHBIM HacOCOM 5 n3 Oaka-akKymyIsaropa 6, i OJorpeTas
mocTtymaeT B 6ak-akkymyisaTop 11. Boma u3 ckBakuHBI HacocoM 14 mogaercsi B yCTaHOBKY XHMMBOJIOOYHCTKH 7, T/Ie
OUHUINACTCS OT MHOTHX COJIeHl W [aiblle IocTymaeT B Oak-akkymynstop 6. Ilomorperas mo HeoOXomamMoi
TeMmIlepaTypsl BOJla BO BTOPOM KOHType TeIUNIOOOMEHHUKa 3 TofaeTcs IMojb3oBarento 15 Ha ropsuee
BosocHaOkeHue. Kornma temmeparypa BOJbI HEYIOBJIECTBOPSICT MOJib30BaTels 15, Boma u3 Oaka-akkymyssitopa 11
IUPKYJIAUOHHBIM HacocoM 12 mopmaeTcst BO BTOPOH KOHTYp OXJIQAUTENS M KOHAEHCATOpa IPYHTOBOTO TEILIOBOTO
Hacoca 10 «rpyHT-BOJa», TJIe JOIPEBACTCS 10 HEOOXOIUMOU TEMITEPATYPHI U MOCTYIACT MMOJIb30BaTENO 15.
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OOparHass Boja OT IMOJB30BAaTeNs 15 mojaercss B yCTAHOBKY XHWMBOJOOYHMCTKH 7, TAE OYMINACTCS, |
LIUPKYJSIIAOHHBIM HacocoM 14 mopmaercst B 0ak-akKKyMynaTop 6, Wi, B CIydae HEJOCTATOYHOTO KOJIMYECTBA BOBI
1oJIb30BaTeNo 15, mogaercst BO BTOPOM KOHTYpP OXJIaIMTENs U KOHAEHCATOpa IPYHTOBOIO TeIIoBoro Hacocy 10, rae
JIOTpeBaeTcsl, U OISITh NOCTYNAET MoJIb30BaTeNto 15. B ciyyae aBapuiiHON CUTyalluu €CTh BO3MOXKHOCTb BBIITYCTHUTb
TEIIOHOCHUTENh B KaHAJIN3AIMIO (CIMB BOJBI U3 CHCTEMBI). B cilydae moBbIIIEHUS TEMIIEpaTyphl BO3AyXa Ha YJIHIE
JO0 HEKOM(OPTHOW OTMETKH, OTKIIOYAETCS COJHEYHAsl YCTAaHOBKA M BKIIOYACTCS B TEIUIOBOM HACOCE PEKHM
KOHJMIIMOHUPOBaHMs. Bojia M3 rpyHTOBOTO TEIIIOOOMEHHOTO KOJUIEKTOPA HUPKYJSIIMOHHBIM HacocoM 13 monaercst
B KOHTYp TEIUIBIX MOJIOB, OXJaXJaeT IUIONaJb MOJa M BO3/JyXa B KOMHAarax KOTTe/Ka JO KOMQOPTHOM
TeMIepaTyphl.

IIpuHuMn geficTBUA YCTAHOBKHU JIsl KPYIVIOTOAMYHON padoThl. B Temioe BpeMmst roja NpUHIUI PaOOTHI
YCTaHOBKH IOKa3aH BBIE. A B XOJOJHOE BpeMs roja ycTaHOBKa paboTaeT Tak. Boxma ¢ temmeparypoii 5+7 °C
TEIJIO0OOMEHHOTO KOJUIEKTOpa TPYHTOBOTO TEIJIOBOTO HAcoca IUPKYIISAIMOHHBIM HAacocOM 13 mopaeTcs BO BTOpOH
KOHTYp HCTIapHUTENs TEIUIOBOTO HACOCA, TAE HarpeBaeT XOJIOJ0AareHT MEPBOr0 KOHTYpa, KOTOPBIH IpeBpamaeTcs B
nap. ITap xomomoarenTta mocTymnaeT B KOMIIPECCOP, T/I€ CKUMACTCS IO BBICOKOI TeMIepaTyphl U faBieHus. Jlanbie
map MOCTyMaeT B KOHJCHCATOP TEMJIOBOTO HACOCa, I/Ie OTHACT CBOE TEIUIO BTOPOMY KOHTYpY KoHAeHcaTopa [20], B
KOTOPBIM MMoJaeTcs BoJa LHUPKYISIIMMOHHBIM HacocoM 12 u3 Gaka-akkymynsatopa 11, WM HUPKYIAIHOHHBIM
HacocoM 14 ot nosnb3oBarens 15. Takum oOpazoM, BoJia HAarpeBaeTcsl CHayaia BO BTOPOM KOHTYpE KOHJEHcaTopa, a
3aTeM BO BTOPDOM KOHType OXJaIMTeNsi M IIOCTYNaeT K II0Jb30BaTeII0 C HEOoOXOIUMOH TeMIeparypoi
(makcumanbHast 80 °C). Korma u3 cTposi BBIXOJWT: COJIHEYHAs YCTAaHOBKA M TEIUIOBOW HACOC, TO B KauyecTBe
TEIIOBOTO AyOjepa BHICTYIIAaeT KOTEIbHasi YCTAHOBKA 8§ C Ma3yTHOM TOpenkod 9, KoTopas MoJ0rpeBacT BOAY 1O
HEOOXO0ANMOH TeMIEepaTyphl U MOJaeT €€ B CUCTEMY OTOIUICHHS, U B CHCTEMY T'OpSYEro BOIOCHAOKEHNUS KOTTEKa.
B ciyqae aBapuifHOH CUTyalmu €cTh BO3MOXHOCTb BBIITYCTHUTH TEIUIOHOCHTENb B KaHAIM3AIMIO (CIMB BOJBI M3
CHCTEMBI). B TpYHTOBBIX TEIJIOBBIX HACOCAX MCIIOJIB3YETCsI TEIIOBAs SHEPIHsl, KOTOPasi HAKOIJICHA B TIOYBE 33 CUET
HArpeBaHUs ee COJIHIIEM WM IPYTUMH UCTOYHUKaMHU. [TouBa MMeeT CBOHCTBO XPaHUTh COTHEYHOE TEIUIO B TEUCHUE
JUIUTEJIEHOTO BPEMEHH, KOTOPOE BEJEeT K OTHOCUTENHFHO paBHOMEPHOMY YPOBHIO TeMIIEpaTyphl HCTOUHHKA TeIia B
TEUEHHEe BCEro ToJla, W ATO O0ECHeYMBACT HSKCIUTyaTALMIO TEIUIOBOTO HACOCA C BBICOKMM KOI(PPHIUECHTOM
npeoOpasoBanusi. Berpoanektporenepatop Ha puc. 1 He mokazaH. BerpoanekTporeHepatop BbIpabaThIBacT
3IEKTPOIHEPTHUIO JUIsI PAbOTHl 3JIEKTPOOOOPYAOBaHUS KOTTEAXKAa, a M3JHIIKU 3JIEKTPOIHEPTHU HAIpPABISIOTCS B
rOCY/IapCTBEHHYIO 3JIeKTpoceTh. PaboTa TeIodHepreTHYecKOH YCTaHOBKM YIIPABISIETCSI U KOHTPOJHMPYETCSl B
aBTOMATHUYECKOM PEXHMME C aBTOMAaTH3NPOBAHHOTO Pab0vero Mecra.

Taxum 00pa3zom, Temnopas HEpPrus TEMIOIHEPIETHUECKOH CHCTeMBbI CHaOxeHUs Qp COCTOMT M3 TEMIOBOH

OHEPTUM JIBYXKOHTYPHOW TeNMOyCTaHOBKM QQ; M TEIJIOBOW DHEPTUM TEIUIOBOTO Hacoca QQ, , M PACCUMTHIBACTCS TI0
YPaBHEHHIO

Qr=Q+Q. 1)

3HAYCHUST KOJMYCCTBA HCIOJIB30BAHHON TEIUIOTHI JUIS MPEABIIYIIEr0 IMOJOIPEBa BOIBI ONPEACISICTCS I10
thopmye

Q :GB'pB'CB'(t;_tIB)' (2

rae Gp — MaccoBbIil pacXo/1 MOAOIPEBAIOIICHCS BObI, M?/C; Pg — IULIOTHOCTB BOAbI, KI/M°;

Cp - TEIUIOEMKOCTh BOJIBI, kJx/ (M3 K); te tB — TeMIlepaTypa X0JIOJAHON U MOAOTPETON BOJIbI, COOTBETCTBEHHO,

°C
3HaYeHHUs KOJIMYECTBA TEIUIOTHI B TEIIJIOBOM Hacoce OIpCALIIACTCA TTO Q)opMyne

Q =& Ny, 3)

rie { — xoddduimeHT mpeobpazoBaHMs TEIUIOBOrO Hacoca; Nyg — 9HEprus, HOTPAauCHHAS I
peaM3aniy UKJIa TEIIOBOro HAacoca.

DkoHOMHIO TOoIUTHBa AB B KOTIoarperare 3a C4eT MCIOIBb30BAHMS TAKOW CHCTEMBI MOKHO PACCUHMTATH C
MIOMOIIBIO YpaBHEHHIT TerutoBoro Gaanca (1-3).

I"'ogoBast 5KOHOMUSI YCIIOBHOTO TOILIHBA COCTABHUT, T.y.T./TOA

AByy =242, (@)

H Mg
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p
rae Qf=29,33 MJIX/KT - TEIUIOTBOPHAs CIIOCOOHOCTh YCIOBHOTO TOMMBA; Qg — IOMOBOE KOIHYECTBO
YTUIH3UPYeMOH Tem1oThl, MJLx/ron; g — ko3 QULHEHT N0Ne3HOro AeHCTBHS KOTa.

DKOHOMHS OPTraHUYECKOr0 TOILIMBA OIIPeesAeTcs, T/To (Thic. M3/TO)

29,33

AB=ABg, —22°
S 1000-QF,

®)

['o/1oBast 5KOHOMHS 32 CUET COKpAIEHHS PacX0/a IEPBUYHOTO TOILIMUBA JJIS TOJIOTPEBA BOJbI COCTABHT JIJIsI
KOoTJIoarperara, TpH/Toj

A =0B-Oy (6)

rae O — CTOMMOCTb IEPBHYHOrO ToIuIMBa, IpH/T (rpr/1000 Mm3).

CpOK OKYyIIa€MOCTH TeHJ’IOi)HepFeTH‘IeCKOfI CHUCTEMBI TOPAYCTO BOJZ[OCHa6)KeHI/I${ " OTOIUICHHA COCTaBUT, 'O/

T=5/(Qo-Cr), O

rae S — yZAelIbHas CTOMMOCTh TEIIOSHEPIeTUIECKOM CHCTEMBI TOPSYEro BOAOCHAOKEHNUS M OTOIUICHHS,
rpu/M?; Qg — FOZOBOE KOJIMYECTBO TEILIOTHI, BHIPAOOTAHOE TEILIO3HEPIeTHIECKON cucTeMoi, ['kan/m?% Cp —

CTOMMOCTbH TEIUIOTHI OT TPAIUIIMOHHOTO YHEPrOMCTOUHUKA, rpH/ ['KaJl.

Brutn poBenens! pacueTsl () (heKTUBHOCTH HCIOIb30BaHUS MPEII0KESHHON TETIOIHEPT e THUSCKOM
CUCTEMBI BOJIOCHAOKEHHS Il KOTEIBHOH ¢ BogorperomuMu korramu trana KBIT TemoBoit MomHOCTRIO 40
I'kan/rox. [Tpu xomuuecTBe yTrmsupyeMoit Tertotsl 0,432 ['kan /cyTku u BpemeHu paboTsl 5760 gac/rox, romoBas
SKOHOMUS TorriBa coctaBisteT 7200 M3 y.T./ron. Cpok oKymaeMocTH JocTuraeT 1,5 rona.

[TockonbKy TpeAoKeHHAs CHCTeMa OblIa CMOHTHPOBaHA Ha YaCTHOM ITO/IBOPhE B XapbKOBCKOI 00JacTH
TP PEKOHCTPYKIIMU KOTTEKa U TIpopadoTaia MOTHBIX YETHIPE T0a, TO IKOHOMHS TOIUTHBA COCTABUJIA CTO THICSY
TPUBEH 3a TO/I.

BeiBoabl. Takum 00pa3oM, IPUMEHECHUE TEIUIOIHEPTETUICCKON CHCTEMBI CHA0XKCHUS: 3JICKTPOIHEPTHEH, ropsiaei
BOJION M OTOIUICHHUEM, B KOTOPOH COBMECTHO C BETPOIJICKTPOrCHEPATOPOM, OOCCIICUHUBAIONIMM JJICKTPOIHEPTUCH
BCE DIICKTPOOOOPYIOBaHKE, IBYXKOHTYPHOM COTHEYHON YCTaHOBKOW, 0OECIICUHMBAIOIICH ropsiuee BOJOCHAOKCHUE,
Te0TepMaIbHOTO TPYHTOBOTO TEIIOBOTO HACOCa, OOCCHEYMBAIOIETO OTOINICHWE U KOHIUIIHMOHHPOBAHHE,
AKKYMYJISITOPOB JIEKTPOSHEPTHUH W TEIUIOTHI MO3BOJISET: YMEHBIIUTh CEOECTOMMOCTh TETIOBOM SHEPTHUHU 3a CUET
CHIDKCHHS MaTepHAIIOEMKOCTH 000pyIOBaHHSA, KOTOPOE HWCIOIB3YeTCs; SKOHOMUTh OPTAaHHMYECKOE TOILIHMBO;
MIPOU3BOJUTH JJCKTPOIHEPTHUIO W H3IHUINEK €€ OTAABaTh B AIIEKTPOAKKYMYISATOPHl JHOO B TOCYZAPCTBEHHYIO
3JIEKTPOCETh; YMEHBIINTH TEIUIOBYIO HATPY3KY M 3arpsSA3HEHUE OKPYIKAIOMICH CPEIbl.
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