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HIABUIIEHHA EHEPITOE®EKTUBHOCTI CUCTEM BEHTJ/I.JIHI_[Ii
I'OTEJIbHUX BYAIBEJIb 3 BUKOPUCTAHHSAM PEKYIIEPALII TEIIVIOTH

BinHMIBKHMI HalllOHATFHINA TEXHIYHUH YHIBEPCUTET

AHoTanis

Y pobomi posensinymo moscaueocmi niosuujents eHepeoeeKkmusHoCmi cucmem eHmMuAAYii comenvHux Oyoigensb 3a
PAXYHOK UKOPUCMAHHA peKynepayii meniomu 6umsaxcho2o nosimps. Ilposedeno ananiz mpaouyitinoi cucmemu
NPUNTUBHO-GUMANICHOT GeHMUNAYIT ma cucmemu GeHMuaAYii 3 pexynepamopom. Busnaueno ocHOGHI nepesacu
BUKOPUCMAHHA  MENI0YMUNI3aYitiHoc0 00NIAOHAHHA MA OYIHEHO HNOMeHYIlHYy eKOHOMII0 Mmennoeoi eHepeii npu
HA2PIBAHHI NPUNTUBHO20 NOBIMPS )Y XOLOOHUL Nepiod PoK).

Kir04oBi cjioBa: BeHTWIIALISA, peKyIepanis TeIIOTH, eHeproe(eKTHBHICTE, TOTEIbHI OYAiBIIl, €HEPro30epeKeHHSI.

Abstract

The paper considers the possibilities of increasing the energy efficiency of ventilation systems in hotel buildings by
using heat recovery of exhaust air. The analysis of the traditional supply-exhaust ventilation system and the ventilation
system with a recuperator is carried out. The main advantages of using heat recovery equipment are determined and
the potential savings in thermal energy when heating supply air in the cold season are estimated.

Keywords: ventilation, heat recovery, energy efficiency, hotel buildings, energy saving.

Beryn

[ligBuiieHHs eHepProeeKTUBHOCTI OY/IBENb € OJHUM i3 BKJIMBHUX HAIPSMIB Cy4acHOTO OYJIiBHHUIITBA.
3HayHa 4YacTHHA TEIUIOBHX BTpaT y OyaAiBISAX TNpHUMagae Ha CHUCTEMH BEHTHJIIII, OCKIIBKH pa3oM 3
BUTSDKHUM TIOBITPSIM BUAANSAETHCS 3HAYHA KUTBKICTh TerioBoi eHeprii [1]. OcoOnmBO akTyambHOIO IS
mpobiieMa € Il OyZiBeNb TOTENBLHOTO THITY, A€ HEeoOXigHO 3abe3nedyBaTH TOCTIHHHIA TOBITPOOOMIH Y
BEJIMKIH KiJTbKOCTI HOMEpIB Ta TPOMAaJICHKUX MPUMIIICHb.

3rifHO0 3 CydYaCHHNMH BHUMOTaMH JIO0 eHeproeeKTUBHOCTI OyaiBenb, IOUIIBPHAM € 3aCTOCYBaHHS
TEXHOJIOTIM yTHii3auil TeImIoTH BeHTWIALIHHOro NoBiTps [2]. OnHuM 13 HalOUIbII e)EeKTUBHUX PIllleHb €
BUKOPHUCTAHHS PEKYIepaTopiB, sIKi JO3BOJSIOTH MepeJaBaTh TEIJIOTY BiJl BUTSHXKHOTO TIOBITPS MPHIUTUBHOMY
0e3 ix 3MimryBaHHs [3].

Mertorw nmaHoi poOOTH € OIliHKa MOXKITUBOCTI IiJIBUIIEHHS €HEeProeeKTHBHOCTI CHUCTEM BEHTHIIAIIT
TOTeNBFHUX OYy/IiBEIb 32 paXyHOK 3aCTOCYBaHHS pEKyIepallii TeIUIOTH.

Pe3yabTaTtu gocaixxeHHs

lotenbHi OymiBIi XapakTepU3YIOTHCS 3HAYHHMH OOCATAaMH BEHTHIIAIIHHOTO TOBITPS, MO IOB'S3aHO 3
HEOOXiZHICTIO 3a0e3ledeHHs] HOPMATUBHUX IapaMeTpiB MIKPOKIIMATy Ta CaHITApHUX BUMOT JO SKOCTI
MOBITPs y NpuMilleHHsIX [4]. ¥V TpaauuiiHUX cucTeMax BEHTWISLIT NPUILUIMBHE MOBITPS Y XOJIOAHUH Hepion
POKY HEOOXiJTHO HarpiBaTH JI0 33JaHOI TEMIIEPaTypH, IO MOTpedye 3HAYHNUX BUTPAT TEIIOBOI €HEPTii.

OnHuM 13 cydacHHX CHOCOOIB 3HMIKEHHSI €HEPrOCIIOKMBAHHS BEHTHISIIMHUX CHCTEM € BUKOPHUCTAHHS
peKyIiepalii TerIoTH BUTSHKHOTO MOBiTps. [IpuHImm poboTu pekyneparopa moisirae y nepeadi TermIoTH Bif
TEIUIOTO BUTSDKHOTO TIOBITPS XOJIOJHOMY NPUILTUBHOMY Yepe3 TeII000MiHHY MTOBEPXHIO [2].

VY mpakTHIi TpPOEKTYBaHHS BEHTWIALIMHMX CHUCTEM HaWdacTille BHUKOPHCTOBYIOTbCA Taki THIIU
pexynepaTopis:

®  IIACTUHYACTI TEIJIOOOMIHHUKH;
®  POTOpHIi peKyIepaToOpH;
®  TEIUIOOOMIHHUKH 3 IPOMIKHUM TEIIOHOCIEM.



EdexTruBHICTE pOOOTH peKylepaTopa XapaKTepU3YEThCs KOS(IIIEHTOM YTHTI3allil TeIUIOTH, KUK s
CYyJacCHUX BEHTWIAIMIMHUX ycTaHOBOK Moske craHoButdH 60-80 % [3]. Ile o3Hauae, mio 3HayHa 4YacTUHA
TEIUIOTH, sIKa Y 3BHYAHMX CHCTEMax BEHTHIALII BTpAavyaeTbcs pa3oM 3 BHTSHKHUM MOBITPSIM, MOXe OyTH
MOBTOPHO BUKOPHUCTAHA IS MiIrPiBY NPUILTUBHOTO MOBITPSI.

3acTocyBaHHS peKyIeparii J03BOJISIE:

e 3MCHIINTH TEIIOBE HABAHTAXKCHHS HAa HArpiBaJbHI €IEMEHTH BEHTWIALIIHOI yCTAaHOBKH;
® 3HU3WTHU BUTPATH CHEPTil Ha IMiAIrpiB MPHUILUIMBHOTO MTOBITPS;
®  TIJBHUINWTH 3arajbHy €Heproe(eKTUBHICTh CHCTEMH BEHTHIISII] Oy TiBIi.

Oco0nmMBO e(QeKTUBHUM BHKOPHCTAHHS PEKyHepaTopiB € y OymiBIsSX 3 MOCTIHHOI abo TPHBAJIOKO
POOOTOIO CHCTEM BEHTHJIAMLIL, 10 SKUX HaleKaTh OTeN, aAMIHICTpPATHBHI Ta TPOMaJIChKi OyaiBmi. Y Takux
BHIIAJKaX €KOHOMIiSl TEIUIOBOI eHeprii Moke OyTH JOCHTHh CYTTEBOIO, IO 3MEHIIY€ eKCILTyaTalliiiHi BUTpaTh
Ha OTIAJICHHS Ta BEHTHJIALIIO.

KpiM 3HIDKEHHS eHEeprocrloKMBaHHSA, 3aCTOCYBaHHsS peKylepalii TemIoTH CIpHs€e IiIBUIICHHIO
€KOJIOTTYHOCTI OyZiBeNb, OCKIIBKH 3MEHIIYIOTHCS BUTPaTH €HEPropecypciB i, BiANOBIIHO, CKOPOUYYIOTHCS
BHKHUIHM MTAPHUKOBUX Ta3iB, TOB’I3aHi 3 BUPOOHHUIITBOM TEIIJIOBOI €HEPT1i.

Jnst ouiHIOBaHHS €(peKTUBHOCTI 3aCTOCYBaHHS peKymepalii TeroTH OylIo BUKOHAHO MOPIBHSIHHS JBOX
BapiaHTIB CUCTEMH BEHTWJISIIII] TOTEIBHOT OYMiBIIi:

e  cHUCTeMa MPUILITMBHO-BUTSDKHOT BEHTHIIALIT O€3 peKyreparii TeroTH;
e CHCTeMa NPHUIUTMBHO-BUTKHOT BEHTWIALIT 3 PEKyIIepaTopoM.

Y mepmoMy BHIIQAKy HarpiBaHHS NPUIUIMBHOTO TIOBITPS 3MAIMCHIOETHCS TOBHICTIO 33 PaxyHOK
Kanopudepa BEHTWIALIMHOI YCTaHOBKH. Y JIpPYroMy BHIIQJKy YacTHHA TEIUIOTH BHUTSHKHOTO IOBITPS
BUKOPUCTOBYETHCS ISl MONEPEIHBOTO MiirpiBY NPUILTUBHOTO MOBITPSL.

PesynpraTi mpoBeneHOro MOpiBHSAHHS HaBe/leHi y Taom. 1.

Tabmuus 1 — JlaHi MOpiBHSHHS CHCTEM MPHUIUTMBHO-BUTSDKHOI BEHTHIISIII

Ioka3uuk Bes pekymnepaitii | 3 pekymnepariero
Temneparypa 30BHIIIHBOTO MOBITPSI —10°C —10 °C
Temneparypa NpUILTMBHOTO TOBITPSI ITiCJIsl peKyneparopa — ~8...10°C
Temneparypa micist kajgopudepa 20 °C 20 °C
Heo0xiqHa TemioBa NoTyKHICTh Kanopudepa 100 % 35-50 %
Opi€eHTOBHA €KOHOMisl TEIUIOBOT €Heprii — 40-60 %

SIk BUHO 3 TaOJIUII, BUKOPUCTAHHS peKylepaii 103BoJIsi€ 3HAaYHO 3MEHIIUTH TEIUIOBE HABAHTAKEHHS Ha
HarpiBaJibHi €JIEMEHTH BEHTWIALINHOT YCTaHOBKH. Y pE3yJbTaTi 3MEHIIYETbCS CIIOXKHBAHHS TEIJIOBOI
eHeprii, HeoOXiTHOT AJIsl HarpiBaHHS MPUILTUBHOTO MOBITPSL.

Oco6n1BO e(eKTHBHUM BHUKOPUCTAaHHS PEKyIepaTopiB € y OyAiBISX 3 TPUBAJIUM PEXKUMOM POOOTH
BEHTWJIAILIMHAX CUCTEM, JIO SIKUX HaJIeXKAaTh TOTeN, aIMiHICTpaTUBHI Ta TPOMaJIChKi OyiBmi [5].

BucHosku

[TpoBenenmii aHaNi3 MOKa3aB, 10 3aCTOCYBAHHS pEKyIepalii TeIUIOTH Y CHCTeMaX BEeHTHJIALIT TOTEIbHUX
OyniBenb € eEeKTHBHUM 3aXO0JIOM MiJBUIICHHS €HeproeeKTUBHOCTI 1HKEHEpHHUX CHCTeM. BUKopucTaHHS
PEKyIepaTopiB JIO3BOJISIE 3HAYHO 3MEHIIMTH BTPATH TEIUIOBOi €Heprii, sSKi BUHUKAIOTH MPHU BUIAJCHHI
BiNPAIbOBAaHOIO IMOBITPS 3 NPHUMILICHb. Y pe3yibTaTi BIPOBADKEHHS CUCTEM peKylepanii MOXIJINBE
3HIDKEHHS BUTpAT €Heprii Ha MiAIrpiB NPUIUIMBHOTO IIOBITPS Ta 3MEHIICHHS EKCIUTyaTallifHUX BUTpAT
Oynieni. TakuM YMHOM, 3aCTOCYBaHHSI peKylepalii TEeIUIOTH € JOUIIBHUM MpPH MPOEKTYBaHHI CydYacHHX
TOTENBHUX OyJiBEIh Ta CIPUSE ITiIBUIICHHIO iX €Heproe() eKTHBHOCTI.

CITMCOK BUKOPUCTAHOI JJITEPATYPU

1. JIBH B.2.5-67:2013. Onanensst, BeHTHISALIS Ta KOHauIionyBanus. [Uuuunii Bix 2013-10-01]. Bun. odin. Kuis : Minperion
VYkpainy, 2013. 144 c.

2. ASHRAE Handbook — HVAC Systems and Equipment. — Atlanta: ASHRAE, 2020. [Enektpon. pecypc]. Pexxum mocrymy:
https://www.ashrae.org/about/news/2020/2020-ashrae-handbook-focuses-on-systems-and-equipment (mara 3BepHEHHS:
14.03.2026).



https://www.ashrae.org/about/news/2020/2020-ashrae-handbook-focuses-on-systems-and-equipment

3. Moro A., Kwakye-Boateng P. Heat recovery analysis of a fixed plate energy recovery ventilator. International Journal of
Sustainable Energy and Environmental Research, 2024, 11, 29. DOI: 10.1186/s40807-024-00122-2. [EnektpoH. pecypc].
Pesxum nocrymy: https://link.springer.com/article/10.1186/s40807-024-00122-2 (nara 3sepHens: 14.03.2026).

4. JIBH B.2.2-20:2008 Bymuukwu i criopyau. [oterni. 3i 3minoro Nel [Uunnuit Bix 2019-10-01]. Bua. odiu. Kuis : Minperion
VYxpainn, 2019. 55 c.

5. Nazarenko Y., Chitra Narayanan. Energy Recovery Ventilation: What Is Needed to Fill the Research Gaps Related to Its
Effects on Exposure to Indoor Bio-Aerosols, Nanoparticulate, and Gaseous Indoor Air Pollution. Atmosphere, 2025, 16,
309. DOI: 10.3390/atmos16030309.[Enekrpon. pecypc]. Pexxum mocrymy: https://www.mdpi.com/2073-4433/16/3/309
(nara 3BepHeHHs: 12.03.2026).

Bonooumup Bauecnasosuu IMankesuuy — PhD, crapumit Bukiagad kadenpu iHKEHEPHUX CHCTEM y OyIiBHHUIITBI,
(dakynpTeT OyAIBHUITBA, IMBIIBLHOI Ta CKOJOTIYHOI iH)KeHepii, BiHHUIbKUI HAI[IOHATBHUN TEXHIYHHU YHIBEPCHUTET,
Vkpaina, M. Binauisg, ORCID 0000-0002-1929-8172, e-mail: pan@vntu.edu.ua.

Onexcandp Cepziitosuu Jlicoe — 3100yBau rpymn CM-2206 ¢akynsTeTy OyniBHUIITBA, MUBLUIEHOI Ta €KOJOTIIHOL
imkeHepii, BiHHUIBKAH HAIliOHATBEHWI TeXHIUHKH yHiBepcuTeT, Binuuis, sashalisovl0@gmail.com

Pankevych Volodymyr — PhD, senior lecturer of the department of engineering systems in construction, faculty of
construction, civil and environmental engineering, Vinnytsia National Technical University, Vinnytsia, ORCID 0000-
0002-1929-8172, e-mail: pan@vntu.edu.ua.

Oleksandr Lisov — student of the SM-22b group of the Faculty of Civil Engineering, Civil and Environmental
Engineering, Vinnytsia National Technical University, Vinnytsia,
e-mail: sashalisov10@gmail.com.



https://www.mdpi.com/2073-4433/16/3/309
mailto:pan@vntu.edu.ua
mailto:sashalisov10@gmail.com
mailto:pan@vntu.edu.ua
mailto:sashalisov10@gmail.com

