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Anorauis. Ilocmanoska npoénemu. BuKOpUCTaHHS TOHOBIIOBAHUX JKEpPEN CHEPril CBITOBAa CHIIIBHOTA
po3TIsiIae SK OOWH 13 HAaWOUIBII MEpCIEKTHBHUX NUISXIiB BUPIMICHHS 3POCTAIOYNX IPOOIIEM EHepro3ade3meueHHs.
HasiBHICTD HEBHYEpITHOI pecypcHOI 0a3H Ta €KOJOTiYHA YHCTOTA MOHOBIIOBAHMX JDKEPEN EHEprii — BH3HAYAIbHI X
nepeBaru. 3BaXKaloWM HA 3HAYHMH IOTEHIliaJl MOHOBJIIOBAHUX JDKepen eHeprii B VYkpaiHi, fkuii 0OaratopasoBo
MePEeBHIILYE MPOTHO30BaHI PIBHI CIIOKMBAHHS TEIUIOBOI €HEPrii, TO BUBEJICHHS aJbTEPHATHBHHUX JDKEpEN eHeprii Ha
EKOHOMIYHO e(EeKTHBHHUI pIBEHb Ta pPO3MIMPEHHS Ccep BUKOPUCTAHHS IOCTAIOTh HAWAKTYaJIbHINIMM MUTAHHAM
cvorosieHHs. Mema podomu — TOTNMOIEHE BUBYCHHS albTEPHATHBHHUX JDKEpesl €Heprii Ta MeTOliB e(peKTHBHOIO
BUKOPHCTAaHHS €HEpPropecypciB 13 MNOAAJbLIIMM BHOOPOM pAalliOHAIbHOI TEXHOJOTIi BJIALITYBaHHS CHCTEMH
TEIU103a0€3MCYCHHS JKUTIOBOTO OYyIMHKY HA OCHOBI I€OTEPMAaIbHUX JDKEPE €HEepril. AHami3 ocmanHix 00cioxiceHs.
3a manmmu Opranizamii ekoHOMIYHOTO cmiBpoOiTHHIITBA Ta po3BUTKY (OECP), B VkpaiHi cepexm kpain €Bpomm
HaWBUIINI piBEHb BUTPAT Ha OIUIATy KOMYHAJIBHHUX IOCIYT BIJHOCHO PiBHSA JOXOAIB. BUTpaTn yKkpaiHIB Ha OIuiaTy
mocyr JKKI' mabmmkeni no 40 %, mo B 1,6 pasza BHIE cepelHBOEBPONECHCHKOTO TOKa3HHWKA. [l 3abe3nedeHHs
HU3BKOTO DpIBHA CHEPrOCHOXKMBAHHA B CHEProe()eKTUBHMX OyIMHKAaX HOBOTO TMOKOJIHHS €BPOMNEHCHKI KpaiHn
BHUKOPUCTOBYIOTh TEXHOJIOTII, SIKI 3aCTOCOBYIOTH T'€OTEpMAIbHY CHEPTiI0 3a pPaxyHOK IPYHTOBHX TEIIOOOMIHHUKIB.
OpnHak, BKazaHa TEXHOJIOTIS HE 3HAWIUIA MIMPOKOTO PO3MOBCIOPKEHHS B YKpaiHi UM 3aKpilUICHHS Ha 3aKOHO/IaBUOMY
piBHI. OTKe, aKTyaJlbHUM 3aJHMIIA€THCS MUTaHHS PO3BUTKY TEXHOJIOTIH Ha OCHOBI T€OTEpPMaJIbHUX JDKEpEN eHeprii, a
camMe HeJJOCTaTHbO BUBUEHI TEXHIKO-€KOHOMIYHI TOKa3HUKH BJIAIITYBaHHS Pi3HUX BapiaHTiB IPYHTOBUX TEMJI000OMIHHHKIB.
BucHoBok. Po3risiHyTi criocoOK BianiTyBaHHs 30BHIIIHIX KOHTYPIB TEINIOBOTO HACOCA MOKA3aJH, 1110 TPYAOMICTKICTh
BJIALITYBaHHS TEIIOOOMIHHHMKIB B TOPU3OHTAJbHOMY KOHTYpI Maike B YOTHPH Pa3H HIIKYA, HDK 32 BIIAIITYBaHHS
eHeproe(eKTHBHUX OypoHaOMBHHUX Majb. BapTicTe Takox HMXK4Ya Maibke BYeTBepo. Hesaxkarouu Ha 1e, 3a0yIOBHUK
HE 3aBXK/1U 00epe ropU30HTAIBHUN TEIIO0OMIHHUK, TOMY IO JUISl HIOT0 BJIAIITYBaHHS HEOOXITHO mepeadauuTy 3HauYHY
TEPUTOPIiIO, Ky HE MOKHA BiaBaTH i 3a0y/IOBY YU TUMYACOBI TOPTIBENBHI CIIOPYAU. Y BHITAAKY CTHCHCHHX YMOB
3a0yI0BY IPUHHATHUM OyJie BapiaHT caMe eHeproeeKTHBHUX Mab i3 KOHTYPOM TETTOOOMiHHHUKA.
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AnHorauusi. Ilocmanoska npoonemel. Vicrionb3oBaHWE BO300OHOBISEMBIX HCTOYHHKOB JSHEPTHH MHPOBOE
COOOIIEeCTBO paccMaTpuBacT Kak OAWH W3 Hauboiee IEpCHEeKTHBHBIX MyTeH peIIeHHs pacTymIuX MpoodieM
sHeprooOecrieueHns. Hanudue HewcueprnaeMoil pecypcHOW 0a3bl M 3KOJIOTHUYECKAs YHCTOTa BO300HOBIISIEMBIX
HUCTOYHHUKOB HHEPIMU SIBJISIOTCS ONPEACIIIIOIMMMHE HX NPEHMYIIECTBAMU. YUHTHIBAas 3HAUMTENBHBIH IOTEHIHAI
BO300HOBIISIEMBIX MCTOYHUKOB JHEPrWd B YKpauHE, KOTOPBI MHOTOKPATHO IPEBBINIAET IPOTHO3MPYEMbIE YPOBHU
MOTPEeOJICHUsS] TEIUIOBOW SHEPTUH, BBIBOJ AIBTEPHATHBHBIX MCTOYHUKOB JHEPTUH JIO IKOHOMHYECKH d((HEKTHBHOTO
YPOBHSI M pacliMpeHue c(ep HCIOIb30BaHUS SIBISIOTCS aKTyalbHbIM BOIPOCOM coBpeMmeHHocTu. Ilens cmamovu —
yrryOJIeHHOe HW3y4YeHHE abTEepHATHUBHBIX MCTOYHUKOB ODHEPIrMH M MeTOJ0B 3()(EKTUBHOrO HCIIOIb30BaHMS
JHEPropecypcoB € IMOCIEAYIOMUM BBHIOOPOM pAlMOHATIBHOI TEXHOJOTHM YCTPOWCTBA CHCTEMbBI TEIUIOCHAOMKEHHS
JKHJIOTO JIOMa Ha OCHOBE I'€OTEPMANIbHBIX WCTOUYHUKOB JHEPTUH. AHanu3 nociednux ucciedoganuil. Ilo naHHBIM
Opram3anuy dKOHOMHYECKOTo coTpyaamdectBa u pasButusa (OOCP), B Ykpamne cpenm crtpaH EBpombl cambrit
BBICOKHH YPOBEHb pacxol0B Ha OIUIATy KOMMYHAJIBHBIX YCIYI IO OTHOIICHHWIO K YPOBHIO J0X0Z0B. Pacxospl
ykpauHieB Ha omary yciuyr JKKX npubmmxenst k 40 %, uto B 1,6 pasa BelIllle cpeaHeeBpoIeiickoro nokasarens. /s
oOecrieueHns HU3KOTO YPOBHS SHEPronoTpediIeHust B 3HEProd(p(EeKTUBHBIX AOMaX HOBOTO IOKOJCHUS eBpoIeiickne
CTpaHbl IPUMEHSIOT TEXHOJOTWH, KOTOpPBIE HCIIOIB3YIOT T€OTEPMANbHYIO OHHEPTHIO 33 CYET TIPYHTOBBIX
TerI000MeHHUKOB. O/IHAKO TaKue TEXHOJIOTMHM HE HAlUIM IIMPOKOT0 PACIpOCTPAHEHUsI B YKpaUHE WM 3aKperuIeHHs
Ha 3aKOHOJATeJIbHOM ypoBHe. MTak, akTyanbHBIM SBISETCS BOINPOC PA3BUTUS TEXHOJIOTHUI HA OCHOBE I€0TEePMabHBIX
HUCTOYHHUKOB OJHEPTHUH, a MMEHHO, HEJOCTaTOYHO U3YyUCHBl TEXHHKO-?KOHOMHYECKHE II0Ka3aTeld YCTpOWcTBa
pa3lIMuHBIX BapUaHTOB TPYHTOBBIX TEIUIOOOMEHHHKOB. BbIBOA. PaccMoTpeHHbIe cnocoObl ycTpoiicTBa HapysKHBIX
KOHTYPOB TEIUIOBOTO HACOCA MMOKA3aJIM, YTO TPYJIOEMKOCTh YCTPOMCTBA TEINIOOOMEHHHKOB B TOPH30HTAIBHOM KOHTYpE
MOYTH B YETHIPE pa3a HIDKE, YeM HpH 3Heprod(h(HeKTHBHBIX OYpOHAOMBHBIX cBasiX. CTOMMOCTh TAKXKe HIKE IOYTH B
4yeTsIpe pasza. HecMoTps Ha 3T0, 3aCTPOMIMK HE BCET/a BHIOEPET TOPU3OHTAIBHBIN TEIUIOOOMEHHHUK, TaK Kak Ui €ro
yCTpo#cTBa HEOOXOIMMO MPETYCMOTPETh 3HAYUTEILHYIO TEPPUTOPHIO, KOTOPYIO HEJB3sI OT/AABATh 10J] 3aCTPOHKY HMIIH
BPEMEHHBIC TOPTOBBIE COOPYKEHHUS. B cilyuae cTeCHEHHBIX YCIOBHH 3aCTPOMKM MpHEMIIEMbIM OyIeT BApHAHT UMEHHO
9HEprod3(PEeKTUBHBIX CBal ¢ KOHTYPOM TEIIIOOOMEHHHKA.
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Abstract. Problem statement. The use of renewable energy sources by the world community is considered as one
of the most promising ways to solve the growing problems of energy supply. The presence of an inexhaustible resource
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base and the environmental friendliness of renewable energy sources are their defining advantages. Given the
significant potential of renewable energy sources in Ukraine, which is many times higher than the predicted levels of
heat energy consumption, the withdrawal of alternative energy sources to a cost-effective level and the expansion of
areas of use is an urgent issue of our time. Purpose of the article. is an in-depth study of alternative energy sources and
methods for the efficient use of energy resources, followed by the selection of rational technology for constructing a
heat supply system for a residential building based on geothermal energy sources. Analysis of recent research.
According to the Organization for Economic Cooperation and Development (OECD), Ukraine has the highest level of
utility costs in relation to income levels among European countries. The cost of Ukrainians to pay for housing is close to
40%, which is 1.6 times higher than the European average. To ensure a low level of energy consumption in energy
efficient homes of the new generation, European countries use technologies that use geothermal energy through ground
heat exchangers. However, this technology has not become widespread in Ukraine or enshrined in law. Therefore, the
issue of introduction of technologies of ground heat exchangers at the expense of renewable energy sources is actual.
Conclusion. The methods for arranging the external contours of the heat pump are considered and showed that the
laboriousness of the device of heat exchangers in the horizontal circuit is almost 4 times lower than during drilling
operations. The cost is also almost 4 times lower. Despite this, the developer will not always choose a horizontal heat
exchanger, since for its construction it is necessary to provide a significant territory that cannot be given away for
development or temporary, commercial buildings. In the case of tight construction conditions, an energy-efficient pile
with a heat exchanger circuit will be acceptable.

Keywords: heat pump; alternative energy sources, technological solution; energy-efficient piles; heat pump
circuit; heat exchanger, technical and economic indicators

IlocranoBka  mpoOsemu. Hampsmok — OyaiBenbHOMY — CeKTOpi  YKpaiHM  iCHYe
BUKOPUCTAHHS  QJIbTCPHATHBHUX  JDKEpPET  HEOOXITHICTH IPOBEICHHS IPYHTOBHHX
eHeprii crae MpPiOPUTETHUM B yChOMY CBITi. B JOCTIPKeHb  eKCIUTyaTallifiHUX Ta TEXHIKO-
YMOBaxX pI3KOT0 3pOCTaHHS I[iH HA IMIOPTHI ~ €KOHOMIYHHMX  TIOKAa3HUKIB (PYHKI[IOHYBaHHS

€HEProHoCii BIPOBA/DKCHHS  TEXHOJOTTUHHUX pileHb Ha OCHOBI
eHeproe(eKTUBHUX TEXHOJOTIH — IIe NMUTAaHHS  IMOHOBIIOBAHHUX PECYPCIB.

€KOHOMIYHOI  JOL{JIBHOCTI. 3a  gaHuMu AHami3 OCTAHHIX JOCJTiIKeHb.
Oprani3amii eKOHOMIYHOTO CHiBpOOIiTHUIITBA Ta Y TIOTIEPeIHIi myOumikamii aBTOpU

po3Butky (OECP), B Vkpaini cepen kpaiH  mpoaHamizyBaidu JabOpaTopHi JOCIITKEHHS
€Bpony HAWBHIIMKA piBEHb BUTpPAT HA OIUIATYy  MACHBHOTO Ter103a0e3neyeHHs (oxom0-
KOMYHAJIbHUX TOCIYT BIIHOCHO PIBHSI JOXO/IiB. JOKEHHSI) JUIsI TIPOEKTyBaHHsI Oy/iBellb HOBOTO
Butpatu ykpaiHIiB Ha oOIUIaTy JKWUTIOBO-  TNoOKOJiHHA. [2]. Kpim Toro, 3amareHTOBaHI
KOMYHaJIbHUX MOCIyr Habmmkeni 10 40 %, mo  pilleHHs A7 MAacUBHOTO Teri03a0e3MeYeHHs
B 1,6 pasza Bume cepeanpoeBporieiickkoro  [3]. Y miil myOumikarii BUPIMICHO PO3TIISHYTH
MOKa3HHMKa. ['0CTPO CTOITh MUTAHHS 3aMIllICHHsST ~ NUTaHHA BHOOPY palliOHAILHOTO BapiaHTa

MPUPOJHOTO Ta3y B JKUTIOBO-KOMYHAJIbHOMY  ITACHBHOTO reoTepMaIbHOTO TETI03a-

rOCIOJapCTBl, J¢ OO0CAT WOro CHOXKUBaHHS  Oe3MeyeHHS.

MiIPUEMCTBAMU  TEIUIONIOCTAYaHHS  CKJIaB Ha MOYaTKy BHUBYCHHS MTUTAHHS

0m3bpKo 8,6 MIIpa M y 2014 p. Ta moHang 6,9  reoTepManbHUX  JOKepen — eHeprii  Oynu

mapa M y 2015 p. [1]. PO3TISIHYTI JOCTIKEHHST BUCHHUX Y IIIH Traiysi,
VY cBoOIO uepry, MOJIepHi3allisi eHEProEMHUX Kl BUSBWIM, 1[0 IPYHT 13 TIMOUHOIO

raimyseu TICHO OB’ si3aHa 3 XapaKTepU3yeThbCS HE3HAYHUMH KOJIMBAHHSIMU

eHepro3oepiranbHUMu TEXHOJOTISIMU.  TeMIepaTypHu.

BaxnuBy poiap y IbOMY TIpOIECi MOXKe Llefi piBeHb TemrepaTyp MoOXe OyTH

BiJIirpaTu 3aCTOCYBaHHS reorepManbHOi  €(EeKTHBHO BHUKOPUCTAHUI 3a JOMOMOTOIO

eHeprii, OCKIJIBKH VYkpaina BOJIOJIIE ~ TEIUIOBOTO Hacoca, s oOirpiBaHHsS abo

MOTEHII1aJIOM BKa3aHUX PECYpCiB B €KBIBAJICHTI  OXOJOJKECHHS.

3,4-10"" TonH yMOBHOTO manHBa. TermoBuit Hacoc (TH) — me texHIYHMIA

ByniBenbHa ramy3p YKpaiHM 3aiMIIA€ThCS — MPUCTPIH, IO peaizye NpoIec MepeHocy
OJIHIEI0 3 HAWOUIBII CEHEPrOEMHUX Tally3ed  HHU3BKOTEMIIEPATypHOTO TeIlIa, He TMPHUIATHOTO
CKOHOMIKH. J[isi pO3IIMpeHHs 3aCTOCYBaHHS IS TPSAMOTO BUKOPUCTAHHS, Ha  OLUIbII
aJIbTEpHATUBHUX JoKepe eHeprii 10  BHCOKOTEMIICPATypHHI  pIBEHb. Temnosi
€KOHOMIYHO OOTpyHTOBAaHOTO  piBHA B HACOCH € KIJTbKOX THITIB: IIOBITPSI — BOJA», 1€
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MEPBUHHUM JDKEPEIIOM BHCTYIA€ TIOBITPS, Ta
«PYHT — BOJa», Ji€ TEPBHUHHHUM JKEPEIIOM
BUCTYIMA€ KUIBKICTh TeIJa, M0 MICTUTHCS B

IpyHTI [4].

CucremMa  onmajJieHHs 3a  JOIOMOIOIO
TEIUIOBHUX HACOCIB CKJIANAETbCs 3  TPHOX
OKpeMHX yCTaHOBOK:

1.  VYcraHoBKHM  BXIAHOIO  KOHTYpY

TEIUIOBOr0 Hacoca.
2. TemoBoro Hacoca.
3. YcTaHOBKH, sIKa PO3MOJAUISE TEIIOHOCIH
B CHCTEMAX TEIUIOIOCTAYAHHS.
3aj1e)KHO BiJl T€0JOrYHNX, EKOHOMIYHHMX Ta

TEXHOJIOTIYHUX  (PAaKTOpiB,  PO3TAIIyBaHHS
IPYHTOBOT'O TEIJIOOOMIHHUKA Y MacuBi IPYHTY
MOKeE OyTH TOPU30HTAIEHUM abo
BEPTHKAJILHHIM.

Bubip cnocoby ykiagaHHsS KOJEKTOpa
BHU3HAUYAETHCS TEIUIOMPOBIAHICTIO TIPYHTY 1
reomMeTpiero IUISTHKH. EQEeKTUBHUMH TaKoX
BBAKAIOTHCA KOMOIHAIT KOHTYpIB TEIUIOBUX
HacociB Ta OJOKIB OymiBii  (HaIpUKIA,
eHeproe(eKTUBHI TaJi).

KoeimieHT epeKTUBHOCTI i€l TEXHOJIOTii
(COP) — Big 4 nmo 5, a TepMiH OKYMHOCTI
JOCTIDKYBAaBCS ~ aBTOpaMH B TOMEPEIHIX
myOiKalisax i CTAaHOBUTH 5...15 pOKiB 3anexHO
BiJl 00CATY ONaIIOBAaHHUX MPUMIIIEHB [5].

Mera crarTi noraubaeHe BUBYECHHSA
IITEPHATHBHHUX JDKEPEN €Heprii Ta MeTOIiB
e(eKTUBHOTO BUKOPUCTAHHS €HEPropecypciB 13
MOIAJIBIIIMM BUOOPOM parlioHaIbHOI TEXHOJIOT11
BIIAIITYBAHHS CHUCTEMH Terio3abe3neueHHs
KHUTIOBOTO OYIMHKY Ha OCHOBI T€0TEPMAIIbHIX
JOKEpEIT eHeprii.

Hng  HacTynmHHX

nocaimkens  TEIL
BHUPINICHO  pPO3MVIAJATH  JIBAa  ONTHMAJbHI
TEXHOIOTTYHI pileHHs BJIAIITYBaHHS
30BHIIIHBOTO KOHTYPY TEIUIOBOTO HAacoca.
IMepmmii BapiaHT — KOHTYp TEIUIOBOI'O Hacoca
MICTUTBLCS B eHeproe(eKTHBHUX
OypoHaOuBHUX mansx. Jlpyruii BapianTt —
KOHTYp TEIUIOBOTO Hacoca pO3MIMICHO Y
BHTJISIIl TOPU30HTAIBHOTO TETUIOOOMIHHUKA.

ByponabuBHi eneproedexkTuBHi mam 3
MOHOJITHOTO OETOHY — i€ MaJll, Al BUKOHAHHS
SIKUX BUKOPHUCTOBYETHCS apMAaTyPHHIA KapKac 31
3MOHTOBaHUMU Ha HBOMY TpyOaMu
TEIUIOOOMIHHMKIB,  SIKHH  3aHYpPIOETBCS B
HiATOTOBJICHY CBEP/UIOBUHY.
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Tpyou TEII000MIHHUKIB 3a3BUYAN
KPIIUISITHCS y BHYTPIIIHIT JacTUHI
apMaTypHOTo Kapkaca, 10 J03BOJISIE YHUKHYTH
NOUIKO/DKEHHST TPyO0 i dac 3aHypeHHS
Kapkaca y cBepuioBuHy. Jns 1poro Tpyowu
KpIIUIATBCS 32 JIOMIOMOTOK0  Ka0embHUX
CTATYBAJILHUX XOMYTIB.

IlepeBarn: 3HauHO OiNbIIA MOTYXHICTH
cucremu oranesHs. Hemosikm: HEOOXI1IHICTH
npoBeneHHsT OypoBHX pOOIT, SKi BHMAararoTh
3HAQYHUX TPOIIOBHX BUTPAT.

['opuzonTanbHMit TEII000MIHHUK
HaWOLIBII TPOCTHH 1 HE BUMAara€ 3HAYHHUX
rpomoBHX BHUTpaT. Hemomik — HeBenmka

3aliMaHa IUIoIa, Ha SKifi 3roJoM HEe IMOBHHHO
Oyt OynmiBenb i gepeB. Po3kmagka Takoro
TEIUIOOOMIHHUKA 3JIHCHIOETHCI Ha TIIMOUHI
HW)KYE PIBHS MPOMEp3aHHs IPYHTY, 3a3BHYait
Bix 1 mo 3 M, 3anexHO Big reorpadivyHOl
micieBocTi 1 Tumy r1pyHty. IlepeBarm:
VHIBEPCANBHICTE 1  MPOCTOTAa  MOHTAXY.
Henogikn: Benuka 3aiiMaHa ILIOINA, Ha SKIH
3r0/I0M HE MOBUHHO OyTH Oy/iBENb 1 IepeB.

Pe3yabTaTH nociiakeHn

OO0’€eKT HOCHIDKEHHS — KUTJIOBa OyiBIs
CeKI[ITHOrO THITy, IO HaIIYy€e JIEB STh
MOBEpXiB, po3TamoBaHa B M. JIHIIpo 1o
ByJ1. JIuBapHii.

BukoHaHO TeMJIOTEXHIYHUN PO3pPaxyHOK,
SKUW TIOJNSTae 'y 3HAXOJDKEHHI HEOOXI1THOI
TOBIIUHU MPOIIAPKY OTOPO/IKYBAIIbHOT
KOHCTPYKIIii. JIJIsT BAKOHAHHS TEIIOTEXHIYHOTO
PO3paxyHKY OTOpPO/KYBAIbHUX KOHCTPYKIIiH
3aCTOCOBAaHO METOAUKY, BukianeHy B JBbH
B.2.6-31:2016 «TemmoBa i30:siiisi OyAiBENb»
[6].

Po3paxoBano MIPOEKTHE TEIIOBE
HaBaHTAKEHHS OllaJIEHHS OyaiBmi 3a
JIOTIOMOTOI0 PO3POOJICHOI MporpaMu Ha OCHOBI
MS Excel, ska peanizye MeTOOUKY s
BU3HAUCHHS  TEIUIOBUTPAT Ta  TEIUIOBOI
MNOTY)KHOCTI CHUCTEMHU OMNAJCHHA MPUMILICHb
[7—10]. Po3paxyHKu MpOBOJWIHCS HAa OCHOBI
METOIUYHHUX BKa3iBOK «BH3HaueHHS TEII0BOI
MOTYKHOCTI CHCTeMH OTaJieHHs» [ 7].

Bignosigno mo JCTY b EN 12831:2008
[9], mpoekTHE TerIoBe HABAHTAKEHHSI CUCTEMU
OTMAJICHHS  NPHUMIIICHHS  BH3HA4YalOTh  3a
(hopMyJIOIO TETUIOBOTO OaaHCy MPUMIIICHHS:

®HL,i = ®T.i + ®V,i + ORH,i + ®Q,i, (1)
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ne @T,i — TpaHCMICIHHI TEIJIOBTPATH Yepe3
OTOPOJUKYBAJIbHI  KOHCTPYKIII  MPUMIIICHHS,
Br; @V,i — BeHTWIIiNHI TEIUIOBTpaTH Ha
HarpiBaHHA 1HQUIBTPALIHHOTO TOBITPSA, IO
Ha/XOJUTh J0 NpuMilleHHs, Br;

®@RH,i — nomaTkoBa KOMIICHCAIlIHA TEIUIOBA
HNOTYXKHICTb Ul CHUCTEMH  IEpiOJUYHOTrO
OTIaJICHHS, SIKA BPaxoOBYE €(EeKT THMYacOBOCTI
00irpiBy nmpumimieHHss, Br;

@Q,i — 1HII MOXJIMBI PETYJSPHI TEIUIOBTPATH
(13 3HakoM «+t») abo TemIoHagXoKeHHS (i3
3HAKOM « — ») J0 OIaJIOBAHOTO NMPHUMIIICHHS,
Br.

[IpoBiBmIM pO3paxyHOK, OTPUMAIHA TpPHU
pe3yabTaTH TEIUIOBOI MOTYKHOCTI CHUCTEMHU
OTMaJieHHsT JUIS KOXXKHOI cekmii OymiBm. 3a
OTPUMAaHMMHU  JAHUMH,  [pOaHai3yBaBIIN
pUHOK, oOpanmu obnamnanas mapku IDM SW
Twin Ha MakcUMalbHY MIKOBY MOTYXHICTh
omaneHHs. Jlyms mepmioi Ta TPeThOi CEKIin
0o0paHO TIPYHTOBUN TEMJIOBUH HACOC THUILY
«I'PYHT — BOJAa» MOTYXHICTIO 35,25 kBT, mms
JIpyroi cekuii OyaTuHKY 0OpaHO Takoro X THILY
TEIUIOBHI HACOC MOTYXHICTIO 26,08 KBT.

Po3paxyHOK  TOpPHM30HTAJIBHOTO  TEIUIO-
0OMIHHHKA BUXOJIUTH 13 HEOoOX1THOT
MOTY>KHOCTI O0JIaTHAHHS:

1) BuxigHa  TOTYXHICTB  KOHTYpIB
TOPU30HTAJIBLHOTO IPYHTOBOTO TEIIO-
OOMIHHHKA:

P,=P,*(1-1/COP), xBr, (2)

ne P, — HOMIHaJbHA MOTYXHICTh TEIUIOBOTO
Hacocy, COP — xoe(dilieHT NepeTBOPEHHS.
Po3paxyHOK  3aCTOCOBYIOTH  3riiHO 31
crannaproM EN 14511 (3a3Buuail npuiimaroTh
touky BO/W35, ne 0 °C — temneparypa
TEIUIOHOCIS Ha BXOai y BumaproBad, 35 °C —
TeMIepaTypa nojaui B CUCTEMY OIaJICHH).
P.;=3525-(1-1/5)=28,2 kB,
P.,=35,25-(1-1/5)=28,2 kBT,
P.3=26,02-(1—-1/4,86) = 20,66 kBT.

2) HeoOxingHa nOBXHWHA TOPH30HTAIHLHOTO
IPYHTOBOT'O TEIUIOOOMIHHHUKA:

L=PJ/q, W, (3)
ne g — npuiiMaeM 40 Bt/m (cepenHe 3HaueHHs
JUTS TOPU30HTAIIBHUX KOJIEKTOPIB).

L;3=56,4/0,04 = 1410 wm,
L,=20,66/0,04 =516,5 m.

123

3aranbHa JIOBXKHHA TPyO KOJEKTOpa —
1926,5 m.

3) HeoOxigHa 1uioma mij TOpU30HTaIbHUN
KOJICKTOP:

SZ.K: L/kecu HTYD
S;3=1410/0,7 = 1410 v,
$,=516,5/0,7 = 361,55 M,
ne 0,7 — kpok ykiamaHHs TpyO. 3araimbHa
IIOIA MiJ TOPU3OHTAIBHUNA  KOJCKTOP
925,55 m”.

Jocaigxenns TEeXHIK0-eKOHOMIYHHNX
MOKAa3HUKIB BJIAIITYBAHHS eHepro-
e(peKTHBHHUX MNaJb 3 KOHTYPOM TeNJI0BOTO
Hacocy.

Po3pobiieno

(4)

TEXHOJOTIYHY KapTy Ha
BIAINTYBAaHHSI  eHeproeekTuBHUX  Oypo-
HaOMBHMX Tajb 13 KOHTYPOM TEIJIOBOTO
Hacoca. /o ckimamy poOiT, Mo PO3TISAAFTHCS
TEXKapTOI0, BXOJISTh:

1. IlmanyBaHHs MaiilaHYHKa.

2. Po3po0Oka KOTIIOBaHy.

3. VnamryBanHst 3amizobeToHux OypoHa-
OMBHUX MaJb.

4. BUTOTOBJICHHS apMaTypHHUX KapKaciB Ha
OyZIiBeIbHOMY MaliJaHUHKY.

5. TpoxmamanHs  TpyOompoBomiB i3
MOJIIETUIIEHOBUX TPYO.

6. VYcraHoBieHHS (AaCOHHMX  YacCTHUH
TEII000MiHHHUKA.

7. YnamrtyBaHHS ONadyOKH / OETOHYBaHHS
POCTBEPKIB.

8. 3acumnaHHsl KOTJIOBaHy.

9. VIiIbHEHHS TIPYHTY €JIEKTPUYHUMU
TpamOiBKaMHu.

KoM 36i

TbcA Ha 27 % = 1,4 pa3a

3 Ter 1 36i Tbes Ha 10 % = 1,1 pasa

TPUBAJNICTDb POBIT 3 TennooBMiHHUKOM 36inbwmKTbes Ha 21 % = 1,3 pasa

67431317

Tpyao-
MicTKicTb
(nwop.-ron)

6 090 343,86

ne

KowTopucHa
BapTicTh

15 232,66 (rpH)

“9

3 Tennoo6MiHHUKOM

1 558,36

BE3 Tennoo6MiHHUKa

Puc. 1. llopisnanns mexuiko-eKOHOMIYHUX NOKAZHUKIB
VaaumyeanHs 6ypoHadUGHUX naiv i3 KOHMYPOM
Menio6020 Hacoca ma 6e3 Hb020
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Y pe3ymbTaTi  pO3paxyHKy  TEXHIKO-
E€KOHOMIYHHUX IIOKa3HUKIB BUKOHAHHS
OyaiBETbHHUX poOit BUSIBUJIOCS, 110
KOIITOPUCHA BapTICTh yIaIITyBaHHS

nanboBOro (GyHmaMeHTty (3emiisiHi Ta OypoBi
poboTH) 3 TEIIOOOMIHHUKOM Oyzae Oinblia
mume Ha 10 %, HDK KOIITOPUCHA BapTiCTh
MaTboBOTO (yHIAMEHTY 0e3 TerIo0OMIHHUKA,
a TPUBAJICTh BUKOHAHHS poOIT 3pocte Ha 21 %.
Tpynomictkicte  30iumbmmThess Ha 27 %
(puc. 1).

Po3paxyHOK TpymOMICTKOCTI Ta 3apo0iTHOT
miaaTHi 37ilicHioBaBcs B mporpami  ABK-S.
I'padix BukOHaHHS POOIT MOOYymoBaHO B MS
Project. Iloka3sHUKK TpUBaJIOCTI 300pakeHO Ha

PUCYHKY 2.

TpyAoMicTKicTs pobiTy %
™

TpueanicTs BUKOHaHHA pobiT
(awi) Semnani

160 5 poboti %

140

120
66%
100

KowTopucHa BapTicTs (rpH)

363 001,93
5727 34193

Tenno-
obMinHmMKin ek

Puc. 2. Texnixo-exonomiuni noKazHuKu 61aWNY8aHHs
OyponadbusHux nan i3 KOHNYPOM MENni08020 HACOCA

Takox  BHSABWIOCSA, 1[0  HaHOUIbIIA
KOIITOPUCHA BapTICTh, TPYJOMICTKICTH Ta
TpUBANICTh pOOIT y TMpoleci BIAIITYBaHHS
CHePreTUYHUX Talb TMpHIazae Ha Oyposi
poboTH.

JocainxenHs TE€XHIK0-eKOHOMiYHHUX
NMOKA3HUKIB yJaamTyBaHHS rOPHU30H-
TAJbHOT0 KOHTYPY TeIJIOBOr0 HACOCA.

Po3pobneno  TexHONMOTIYHY KapTy Ha
3IIHCHEHHS poOiT 3 yJIalITyBaHHS
TOPU30HTANILHOTO TEII000OMiHHUKA. [0 ckimamy
pOOIT, IO PO3TIIATAIOTHCS TEXKAPTOIO, BXOIATh
TaKi:

1. IlnanyBaHHs Maii1aHYKKA.

2. Po3po0Oka KOT/I0BaHY.

3. Posmitka mommi
TpyOOIpPOBOY.

4. 30upaHHs HUTKH TOJIIETUIICHOBUX TPYO.

5. YcraHoBneHHs (paCOHHUX YACTHH.

6. MoHTa)K HACOCHOT'O YCTaTKyBaHHSL.

7. I'igpaBniyHe BUNPOOYBaHHS.

8. 3acumnaHHsl KOTJIOBaHY.

Po3paxyHOK TpymOMICTKOCTI Ta 3ap0oOiTHOT
IIaTHi  37ilicHIOBaBcs B mporpami  ABK-S5.

i yKJIaJaHHs
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I'padix BukoHaHHS pobiT MoOymoBaHo B MS
Project. Iloka3HUKH TPUBAIOCTI 300paK€HO Ha

PUCYHKY 3.

TpHuBanicTs BUKOHaHHA pobiT TpyaoMicTKicTb pobiTy %
(axi) o
5 24 Semnanl
pobatn
2%
5 HKowTopucHa BapTicTs (rpH)
9 M“mn.
Tenne- e 73 46235
oBMiHHMMin

2280

Puc. 3. Texnixo-exonomiuni nOKazHuKU 61aumy8anHs
20PUBOHMATILHO20 KOHIMYPY

BusiBmiiocsi, mo HaiOuIbIIa KOIMITOPUCHA
BapTICTh, TPYIOMICTKICTh Ta TPUBATICTH POOIT
y Tpoleci BIAMITYBaHHS TOPHU30HTAIBHOTO
KOHTYpy  @pumajae Ha  poOOTH 1O
BJIAIITYBAaHHIO TPYHTOBOTO TETNIOOOMIHHUKA.

MopiBHsIHHS TeXHIK0-eKOHOMIiYHHX
NMOKA3HUKIB yJaamTyBaHHS TOPU30H-
TAJILHOTO KOHTYpPY TeIJIOBOI0O Hacoca Ta
eHeproe()eKTUBHUX NAJTb

O0uB1 TEXHOJIOTIT migiopani Ha
BCTAHOBJICHHS OOJaHaHHS I 3a0e3medyeHHs
OJIHAKOBOI ~ TEIUIOBOI  MOTYKHOCTI, MpPOTE
TEXHIKO-€KOHOMIYHI TTOKa3HUKH OYIiBEIbHIX
poOIT ayxe pizHATbCA (puc. 4).

TpynomicTkicTh yJIalITYBaHHS
TEII000MIHHUKIB y TOPU30HTAIILHOMY
KOHTYpi, TOPIBHSHHO 3 €Heproe(eKTUBHUMU
namsmu, Ha 81 % wmenma. Bapricth
yIIalITyBaHHS TEIUIO0OMIHHHUKIB B
EHEepreTHYHuX namsax Ha 73 % Oinbiua, HIXK y
TOPU30HTAILHOMY KOHTYpi, 4Yepe3 BEIUKY
BapTicTh OypOBHX POOIT.

EneproedextuaHi nani

652 787,84 Tpyao-
MiCTHICTE
(mop.-rop)
HKowTopucHa
BapPTICTb

(rpH)

Puc. 4. llopisuanns mexuiko-eKOHOMIUHUX NOKAZHUKIG
VAQUIMYBANHA MeNnI000MIHHUKIE 6 eHep2oedeKmuUGHUX
OYpPOHAOUBHUX NAAX MA Y BUTAOT 20PUZOHMATBHOZO

Fopu3oHTaNLHUA HOHTYP
175 462,35
n
24
43743

KOHMYpY
TpuBanmicte  pobIiT 3 ynamITyBaHHS
TOPH30HTAILHOTO  TEIUIOOOMIHHHKA  CKOPO-
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TUThCSL Ha 23 % NOpPIBHAHO 3 yNAIUITyBaHHAM TpynomicTKicTh ynamTyBaHHS —TEII000-
KOHTYPY B €eHeproe()eKTUBHUX NaJIsX. MIHHHKIB Y TOPH30HTAJILHOMY KOHTYpi Maiike
BucnoBkn B YOTHUPH Pa3M HWKYA, HDK MPHU BIAIITYBAHHI

PosrnsHyTo 1Ba BapiaHTH BIAIITYBaHHS  €HEProe(eKTUBHUX  OypoHAaOWBHUX  Majb.
30BHIIIHBOTO KOHTYpPY TEIUIOBOIO Hacoca Ha  BapricTh poOiT TakoX HMKYa Maii’Ke BYETBEPO.

o0’ekti: 1 — y ckmagi eHeproeeKTUBHOI OTxe, pamioHaTBbHUM pilIeHHSIM Oyne
OypoHaOuBHOI mami; 2 — 'y BUIJSAI  BIAIITYBaHHS KOHTYPY TEIUIOBOTO HAcOCy Y
TOPU30HTAIILHOTO TEIUIOOOMIHHMKA.  BUTJISAZI TOPU3O0HTAIBHOTO TEIUIOOOMiHHHKA.

Po3po6sieHO TeXHOJIOTIUHI KapTH Ha BKa3aHI HesBakaroun Ha 1e, 3a0yJOBHUK HE 3aBXIU
mpolecu Jjisi  JBOX BapiaHTiB. OTpuMmaHo  oOepe Iiel BapiaHT, OCKUIBKH I HOro
MOKAa3HUKH  TPYAOMICTKOCTI,  BapTocTi 1 BJIAIITYBaHHS HEOOXiMIHO mepeadayuTH 3HAUHY
TPHUBAJIOCTI OyIiBETBHUX POOIT. TEpUTOpPilO, SKy HE MOXKHA BiJAaBaTH IIiJl
3a0y/I0BY YU THMYACOBI TOPTiBENbHI COPY/IH.
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