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PeuensupoBanue

HaszBanue qummomHuoii pabotsl: “Proiectarea sistemelor de incélzire pentru cladiri multifamiliale
cu implementarea surselor regenerabile de energie”

Crynent: Ciburciu Tamara

JuninoMHas paboTa IOCBALIEHAa pPa3pabOTKE U aHAIU3y COBPEMEHHOHW  CHUCTEMBI
TEIUIOCHA0KEHUsT JUIsl JKUJIOr0 MHOTIOKBapTUPHOIO JIOMa, PAcIONOXKEHHOro B ropoze JlypiemTsl.
AKTyallbHOCTh TE€MbI OOYCIIOBJIEHA BBICOKMM IOTPEOJICHHEM JHEPTrUU B JKUJIOM CEKTOpE, POCTOM
CTOMMOCTH TPaJAMLIMOHHBIX YHEPrOpecypcoB U HEOOXOAMMOCTbIO BHeApeHus Oosee 3(h(PEeKTUBHBIX U
9KOJIOTUYECKH OE30IaCHBIX PELICHUH 7151 OTOIUIEHUS U ITOATOTOBKH ropsiueil BObl.

B kauecTBe OCHOBHOIO MCTOYHMKA TEIUIOBOM SHEPruM B pabOTe paccMaTpUBAeTCs TEIIOBOU
Hacoc BO31yX—Boja. /laHHoe 00oOpyaoBaHHE MO3BOJSET HCIOJIb30BaTh BO300OHOBISEMYIO TEIUIOTY
Hapy’>KHOT'O BO3/JyXa U IepeAaBaTh €€ B CUCTEMY OTOIUIEHMs 3AaHus. Takoe pelieHue odecrednBaeT
CHIDKEHHE MOTpeOJieHUs] TPaJAMLMOHHBIX BUAOB  TOIUIMBA, IOBBIIEHUE SHEPreTUYECKON
3P PEKTUBHOCTH U CO3aHHE KOM(POPTHBIX YCIOBUI MPOKUBAHUS.

B pabote BbINONHEH aHATHU3 TEIUIOBBIX MOTEPh 3aHUS, PACCMOTPEHBI KIMMATUYECKHE YCIOBHS
paiioHa NPOEKTUPOBAaHUs, BBIOPAHO OCHOBHOE M BCIIOMOIaTelbHOE OOOPYJOBaHUE, a TaKKe
pa3paboTaHbl PELIeHUsl 0 CUCTEME paclipefesieHus TermaoHocutens. OTaebHOe BHUMAHUE YAETICHO
MHTETpalK TEIUIOBOTO HAacoca C APYTMMHU BO30OHOBIISIEMBIMU HCTOUYHUKAMU 3HEPTHU, B TOM YHCIE C
(OTORIEKTPUYECKUMHU MTAHENISIMH U COJIHEUHBIMU KOJUIEKTOpamu. Takxke paccMOTpeHbI poiib Oy pepHbIX
éMKOocTell, HaKOIUIEHHE TEIUIOBOM M DJIEKTPUYECKON SHEpruv M HPUHIUNBI HHTEJIEKTYalIbHOTO
yIpaBJIeHUS CUCTEMOM.

[TpakTHyeckas 4acTb pabOThI BKIIOYAET OJ00P TEIIOBOTO HACOCA, PACUET HIIEMEHTOB CUCTEMBI
OTOIUIEHHUS, BEIOOP HUPKYISIIUOHHOTO 000PYIOBAHUS M aHAJIN3 YCIOBHH (D PEKTUBHON IKCILTyaTaI|H.

[TonydyeHHble pe3ynbTaThl MOKA3bIBAIOT, YTO NMPUMEHEHHE TEIUIOBOTO Hacoca BO31yX—Boja B
COYETaHUU C BO30OHOBISEMBIMH HCTOYHMKAMM HHEPIUU SBISETCS TEXHUYECKHM OOOCHOBAaHHBIM
peleHreM s JKWIIbIX 34aHui. Takas cuctemMa Mmo3BOJIsieT MOBBICUTh YHEPIeTHUECKYI0 HE3aBUCUMOCTh
o0bekTa, CHU3UTh BbIOpOCHl CO2, yMEHBUIUTh NOTPEOJIEHUE TPATUIMOHHBIX 3HEPropecypcoB Hu

o0ecneynTh yCTOMYMBOE TEIUIOCHAOKEHUE 37JaHHsI B COBPEMEHHBIX YCIIOBUSX.



Abstract

Thesis title: Thermal Energy Supply of a Residential Apartment Building Located in Durlesti
with the Integration of Renewable Energy Sources

Student: Ciburciu Tamara

The bachelor’s thesis is dedicated to the development and analysis of a modern thermal energy
supply system for a residential apartment building located in the city of Durlesti. The relevance of the
topic is determined by the high energy consumption in the residential sector, the increasing cost of
conventional energy resources, and the need to implement more efficient and environmentally friendly
solutions for space heating and domestic hot water preparation.

The thesis considers an air-to-water heat pump as the main source of thermal energy. This
equipment makes it possible to use the renewable heat contained in outdoor air and transfer it to the
building’s heating system. Such a solution contributes to reducing the consumption of conventional
fuels, improving energy efficiency, and ensuring comfortable indoor conditions for residents.

The work includes an analysis of the building’s heat losses, the climatic conditions of the design
area, the selection of the main and auxiliary equipment, and the development of solutions for the heat
carrier distribution system. Special attention is given to the integration of the heat pump with other
renewable energy sources, including photovoltaic panels and solar collectors. The role of buffer tanks,
the accumulation of thermal and electrical energy, and the principles of intelligent system control are
also examined.

The practical part of the thesis includes the selection of the heat pump, the calculation of heating
system elements, the choice of circulation equipment, and the analysis of conditions required for efficient
operation.

The obtained results show that the use of an air-to-water heat pump in combination with
renewable energy sources is a technically justified solution for residential buildings. This system makes
it possible to increase the energy independence of the building, reduce CO: emissions, decrease the
consumption of conventional energy resources, and ensure sustainable thermal energy supply under

modern operating conditions.
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BBenenue

B coBpeMeHHBIX YCIOBHSX IHEPreTHUYECKOTo IMEepexoja, pPocTa CTOMMOCTH JHEPreTUYECKUX
PECYPCOB U y>KECTOUeHHUs TPeOOBaHWI K CHIKEHUIO BO3JIEHCTBUS HA OKPYXKAIOIIYIO Cpey >KUIOU
CEeKTOp WIpaeT BaXHYK pOJIb B TIOBBIIICHHH SHEProdPPEKTUBHOCTH H  HCIIOJIb30BAHUU
BO300HOBJISIEMBIX UCTOYHUKOB SHEPruu. JKWible 3MaHUS SBISIOTCS 3HAYUTEIHHBIMU MOTPEOUTEIIMU
SHEPruM, MPU STOM OOJbIIAsl YacTh YHEProNOTPEOICHUs MPUXOAUTCS Ha OTOIUJICHHE MOMEIIEHUHN U
MOJTOTOBKY TOpsiueii BOJIBI.

Tema mannoii aummoMHoON paboThl - «TernocHadkeHue XKUIOro OJ0Ka, pPacHoJI0KEHHOTO B
ropojie Jlypiemrsl, ¢ HHTeTrpauell TEXHOJIOTHI Ha OCHOBE BO3OOHOBIISIEMBIX HCTOYHUKOB SHEPTUNY.
[Ipennaraemoe pelieHHe HaMpaBICHO Ha oOOecreueHue TerIoBOoro KoMQopTa >KUIBIOB 3a CU&T
MPUMEHEHUS TEIUIOBBIX HACOCOB THIA BO3AYyX—BOJa, KOTOpPBIE HCIONb3YIOT TEIJIOBYIO SHEPTHUIO
Hapy»KHOI'0 BO3/yXa U MEpeAaoT €€ CUCTEME OTOIIEHUs KBapTUp. Takoe pelieHue no3BojsieT CHU3UTh
3aBUCHUMOCTh OT TPAIUIIMOHHBIX UCTOYHUKOB DHEPTHH, YMCHBIIUTH KCIUTyaTallHOHHBIC PACXOIbI U
MOBBICUTH YHEPTeTUUECKYIO dPPEKTUBHOCTH 3AAHUS.

OcHoBHas 11e71b pabOTHI 3aKJII0YaeTCsl B pa3padoTke 3((HEeKTUBHOTO TEXHUKO-IKOHOMUYECKOTO
peuieHust I TeIJIOCHAOKEHHUS JKWJIOTO 3JaHHs C MPUMEHEHHEM TEXHOJIOTHH, OCHOBAaHHBIX Ha
BO300OHOBJISIEMBIX HCTOYHHMKAX OSHEPTHMA. B pamMkax TMpoeKTa paccMaTpUBAETCS BO3MOXKHOCTH
UCIOJNIb30BaHus TerioBbIX HacocoB Bo3yXx—Boaa CTC EcoAir C106 unu CTC EcoAir C108, koTopsie
MOIOUPAIOTCST B 3aBUCUMOCTH OT PACUYETHBIX TEIUIONMOTEPh KAXKIOW KBapTHpHL. TemnoBoil Hacoc
paboraer coBmectHO ¢ BHyTpeHHHUM MoayineM CTC EcoZenith 1255, oOecnieunBaommM mnepeaaqy
TETIJIOBOM SHEPTHH B CUCTEMY OTOILICHHUS, TOJATOTOBKY TETNIOHOCHUTEIIS U aBTOMAaTHYECKOE YIIPaBICHUE
paboToi yCTaHOBKH.

[Ipennaraemasi cuctemMa OTOIJICHUS SIBISIETCS 3aKPHITON BOASHON CUCTEMOM ¢ MPUHYAUTEIHHOM
MUPKYJISAIUEH TeIOHOCUTeNs. B KauecTBe OTOMUTENbHBIX MPUOOPOB MPEAyCMaTPUBAIOTCS CTaJIbHBIC
MaHeJIbHBIE PaJNaTOPhI, MOJ00paHHbIE TSl PAOOTHI PU HU3KOTEMIIEPATYPHOM PEKUME, XapaKTEPHOM
JUISL TETJIOBBIX HACOCOB. B caHWMTapHBIX MOMENIEHUSAX YCTAaHABIMBAIOTCS mosioTeHuecymuTemn KLM
700450, a pacnpenenuTelbHAas CETh  TEIUIOHOCUTENS  BBINOJHAETCS W3  MHOTOCIOWHBIX
METAIJIONJIACTHKOBBIX TpyO Valsir. BriOOp HAaHHBIX 3J€MEHTOB MO3BOJIET CO3JaTh KOMITAKTHYIO,
HaA&KHYI0 ¥ 3(Q(EKTUBHYIO CHCTEMY OTOIUICHHUS, aJaNTHPOBAHHYIO K YCIOBHSIM DJKCILTyaTallliu
KBapTHUP.

BaxxHoil 0cOOEHHOCTBIO MPOEKTa SBISETCS aNanTalvs pauaTOPHON CHCTEMBI OTOILICHUS K
paboueMy pexuMy TEIUIOBOTO Hacoca. [1ockoibKy 3(eKTUBHOCTh TEIUIOBBIX HACOCOB BBIIIE TPU
Oosiee HU3KOW TemrepaType TEIJIOHOCUTENS, B IPOEKTE IPUHUMAETCS TeMIiepaTtypHblil rpaguk 50/45

°C. Ilpu TakoMm peXuMe paauaTopbl MOJOUPAOTCS C YBEIMYCHHOW TUIOMIANBIO TEIJI000MEeHa, YTOObI



o0ecreunTh TOKPBITHE PpAcCUYETHBIX TEIJIONOTePh IMOMEMICHUH U TOoJAepXKaHHe HeoO0XOoAUMOn
BHYTPEHHEHN TeMIIEpaTypsl BO3AyXa.
[Ipoektr pa3paboran ¢ y4ETOM JACHUCTBYIONIMX HAIMOHANBHBIX TEXHUYECKHMX HOPM H

rapMOHU3MPOBAHHBIX €BPOIEHCKUX TPEOOBAHUMN, CPEAN KOTOPBIX:

e CP E.04.01-2006 — HOpMaTuB 1O NPOEKTUPOBAHUIO CUCTEM LIEHTPAIU30BAHHOTO
TEIIOCHAOKEHMS;
e CP E.04.03-2016 — HOpMaTUB IO NPOCKTUPOBAHUIO CUCTEM OTOIUICHUS, BEHTWISIUU U

KOHJIULIMOHUPOBAHUS BO3/1yXa;

« CPL.01.01-2012 — uHCTpYKILMS IO COCTaBICHHUIO CMET PECYPCHBIM METOJIOM;

e 3akoH Ne 128/2014 06 sHepretrdeckoit 3pPEeKTUBHOCTH 31aHUIA;

e 3akoHn No 139/2010 o mpOABMKEHHHM WCIONB30BAHMS DJHEPIMU W3 BO30OHOBISIEMBIX
HUCTOYHUKOB;

® TapMOHM3UPOBAHHBIC E€BPOMEHCKUE CTaHIAPTHI, NIpPUMEHAEMble s O00OPYJOBaHUS C

TCIIJIOBBIMH HACOCAMM U BOASAHBIX CUCTEM OTOILJICHUA.
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