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HaBenena eHeproomanHa cucreMa BeHTHJSAUIl Ui THIOBOIO SKHTJIO0BOrO OyIUHKY.
JaHo KiNbKicCHY OHIHKY CIIOKUBAHHS TENJI0BOI eHepril 1J1s i€l BeHTHJIsIniiiHOI cucTeMM.

KalouoBi ciaoBa: eHeproz0epiraroua cucTeMa BeHTHJAUIl, peKynepaTUBHUI
Tenao0yTujaizaTop.

In this article the energysaving ventilation system of typical civil building is presented.
The quantitative estimation of heat consumption for such ventilation system is given.

Key words: the energysaving ventilation system, the recuperator.

IMocTanoBka npodaemMu

3a JmaHMMH Tady3eBOi NpOorpaMu eHeproe)eKTUBHOCTI Ta EHEepPro30EepeKeHHS Yy IKUTIOBO-
KoMyHalpHOMY rocriogapcetsi Ha 2010 — 2014 pp. [1] y xwutioBo-koMyHanbHOMY Trocrogapctsi (JKKI')
VYxpainn cnoxuBaeTbess 44 % eHepreTMUHUX pecypciB, abo 70 MJIH. TOHH YMOBHOTO nanusa (y.IL.), IO
craHoBHTh O1m3bK0 30 % Bij 3arajbHOrO CIIOKMBaHHS NajuBa B YKpaiHi. Kutnosuit Gonn mepxasu ta
coliajgbHa cepa CIOKUBAIOTH SHEPropecypciB He MeHIne 85 % Bia 3arajbHOrO CIIOKWBAHHS Tally33i0
XKKI. B Vkpaini Hamiuyerbess O0mu3pko 600 THC. OyaUHKIB JIep)KaBHOI, KOMYHAJIBHOI, TPUBATHOI Ta
CIIJIBHOT BIIACHOCTi, 3 HUX OaratomoBepxoBux (5 moBepxiB 1 Oimbmie) — 70 THCs4. 3a JaHUMH
CHEePreTUYHUX OOCTE)KEHb TEIUIOBTPATH y JKUTIOBUX OyAWHKaX MacoBoi 3a0yn0oBH MHUHYIHUX POKiB [1]
PO3MOIUIAIOTECS Tak: yepe3 cTinu — 42 %, yepe3 BikHa — 16 %, dyepe3 gax — 7 %, depes mimBan — 5 %,
nmoBiTpoooMmin — 30 %.

lonoBHe ympaBiiHHS EKOHOMIKM Ta TPOMHUCIOBOT MOMITHKK JIBBIBCHKOI 0OO0MaepskaaMiHicTparlii
po3poduio mpoekt “Ilporpamu eHeprozOepexeHHs s HaceneHHs JIbBiBimaM Ha 2013-2016 poku”,
SKHH CHOpSMOBAaHWI Ha TMIATPUMKY Ta CTHUMYIIOBaHHS HacelleHHS o0nacTi Ha BIPOBAKECHHS
SHeproomaauux 3axoiiB. 15 mmcronana 2012 p. mpoekt IlporpamMu eHeproz0epekeHHs sl HACETICHHS
JIeBiBuHM Ha 2013-2016 pp. poO3MISHYTO HA 3aciaHHI MOCTiIHHOI KOMICIT 3 MUTaHb IHBECTULIHHOI Ta
perynsitoproi nomituku, [1EK, eneproedekruBHOCTi 1 po3BUTKY mianmpuemHunTBa JIbBIBCbKOT 001acHOT
paau. 3 METOI0 peatizailii Iboro 3aBaaHHs y Jlep>kaBHOMY OrOKeTI nepeadadeHo 01u3bko 50 MIIH. TpH., a
[MocranoBoto Kabinery MiHicTpiB YKpaiHu 3aTBEpPKEHHH MOPSIIOK BUKOPUCTAHHS KOIITIB.

AHaJi3 0CTaHHIX JOCHiIKeHb i myOaikamiii

[Ipobnemy TepMoMoOIEpHi3allil JKUTIOBUX OyIMHKIB MacoBOi 3a0yJOBH pO3MISAIAIOTH 0araTo
nyOmikaiifi, 3okpema [2, 3]. A y [4] Bu3HaucHa e(pEKTHUBHICTh 3aXOIB 3 TEPMOMOCPHI3allii, sKi
PO3IIIAAIOTECS il Yac MPOBEACHHS CHEProayIuTy, Ha TPHKIAI ICHYHOYOi JKUTIOBOI 3a0ynoBH
CuxiBcbkoro macuBy M. JIpBoBa. Y il KHUTIOBIH 3a0yJ0BI BUKOPHCTOBYIOTBHCS JI€B’SITHIIOBEPXOBI
BEJIMKOTaHENbHI OyIMHKH, sIKi CKJIaJaf0ThCsl 3 OKPEMHUX OJIOK-CEKIIiH (psAA0BUX, KyTOBHUX Ta TOPI[LOBUX) Ha
36 kBaptup 3a cepiero 84. Jlo mepeniky €HEeprooiiaJ HuX 3aXOJiB ITiJ Yac PEKOHCTPYKIli OyIUHKIB, SKi
MPUAMAITUCS IO YBArH B OI[IHKOBUX PO3paxyHKaX, OyJIM BKJIIOYEHI TaKi:

— yTeIUICHHS 30BHIIIHIX CTiH;

— YTEIUICHHS TOPUIIHOTO Ta TiIBATBHOTO TIEPEKPUTTSI;

— 3aMiHa BIKOH Ta OAJIKOHHUX JIBEPEi;
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— YTEIUICHHS TOPHIIHOTO Ta MiIBATBHOTO TIEPEKPUTTS Pa30M 3 3aMiHOIO BiKOH;

— YTEIUIEHHS YCiX 30BHIIIHIX OrOpO/UKEeHb OyIMHKY pa3oM 3 3aMiHOIO BiKOH.

VY [4] 3po0iieHnii BUCHOBOK, IO BIJHOCHE 3MEHIIICHHS CIIOKMBAHHS TEIUIOBOI CHEPrii Ha OMaseHHS
XHUTI0BUX OymuHKiB CHXIBCHKOrO MacuBy M. JIbBOBa 3a MOBHOTO YTEIUICHHS YCiX 30BHIIIHIX OrOPOKEHb Ta
3aMiHH BIKOH MOKe cTaHOBUTH 3436 %.

OueBUIHO, 1110 MMOAAJIBIIE MiABUINCHHS CHEPreTHUHOT ePeKTUBHOCTI 0araTOKBapTUPHUX KHUTIOBHX
Oy/IMHKIB MOKe OYTH OB’ S3aHO 3 BIIOCKOHAJICHHSIM CHCTEM 1HXKEHEPHOTro 00JIaJHaHHS OYyIMHKIB, 30KpeMa
ICHYIOUHX CHCTEM BEHTHUIISIIIL.

MeTa poGOTH — OLIHUTH CIIOXHBAHHS TEIUIOBOI EHEPTii y TUIIOBOMY KHUTIOBOMY OYIIMHKY, B SIKOMY
3aCTOCOBYETHCS €HEProolIaHa CUCTeMa BEHTHIIAILIL.

VY [3] 3anporioHOBaHa BEHTHJISIIIHA CUCTEMa 3 BUKOPHUCTAHHIM PEKYNEpaTHBHHUX TUIACTHHYACTHX
YTUII3aTOPIB TEIJIOTH BUTSKHOTO TMOBITPS y KOXKHIM KBapTHUP1 0araTonoBEpXOBOTO YKHUTIOBOTO OYAWHKY
Oro/pKeTHOTO KJlacy. 3a0ip 30BHINIHBOTO TMOBITPS 3MIHCHIOETHCS 3 JIOMDKIH KBAapTHP, BUTSDKHI
MOBITPONPOBOAN 00’ €AHYIOTh Y MEXKaX OJIHI€T KBAPTUPU BUTSKKY 3 BAHUX KIMHAT, CAHBY3JIB 1 KyXOHb. SIK
TEITI000MIHHMK 3aCTOCOBAHMH TUIACTHHYACTHH peKylnepaTrop 3 TMONIKapOOHATHUMH IUiacTUHaMu. Jlis
3a0e3MevyeHHs] MPUMYCOBOT ITUPKYIAIIT OBITPSL Y KaHANaX BHKOPHUCTOBYIOTHCS JIBa OCHOBI BEHTHJIATOPH
CYMapHOIO MOTYKHICTIO 46 KBT. Ilicas TermnoyTuitizaropa BUTSKHE TOBITPS. BUBOIUTHCS Yepe3 BUKHUTHHH
KaHajJ JI0 BHYTPIIIHBOIO 00’€MY TEXHIYHOTO MOBEpPXy — (PAKTHYHO 3a CXEMOI TEIUIOro ropuiia. 3a
moTpeOM  BIABEACHHS  KOHJAEHCATY BiA  TEIUIOYTWII3allifHOI  yCTAHOBKH  Iepen0adaeThCcs 0
KaHaJi3aIiiHoro croska. Jl0 KOMIUICKTY YCTAaHOBKHM BXOMATh TaKOXK 3acOoOM aBTOMAaTH3alli Ta MYJbT
VIIpaBITiHHS, KA J03BOJISIE PETYIIIOBATH MOBITPONPOYKTUBHICTh YCTaHOBKH. [IpnbIM3Ha BapTicTh Takoi
CHEeproomaaHol KBapTHpPHOI cucTeMH BeHTWIsINii craHoBuTh 4900 rpH. Ha BigMiHy Bif iMIOpTHHX
aHaJIOTIB, B YCTaHOBIII HE BUKOPHCTOBYIOTHCS €ICKTPHYHI HarpiBavi JUisi JOTPiBaHHS TOBITps abo yist
3axucTy Big oOmepsanHs. [lig yac BUnpoOyBaHb MaKCHMalbHA €HEPreTHYHA ¢()EeKTUBHOCTh YCTAHOBKH
nocsrana 65 %.

Ha puc. 1 300paxkenwii Tpadik 3aJI©KHOCTI TeMIEpaTypd NPUILTUBHOTO TMOBITPS Micis
TEIUIOYTHITI3aTOpa 3aJIeKHO BiJl 30BHIIIHBOI TemmepaTypu [3]. BuTpara BUTSDKHOTO MOBITpS JUISL yCiX
CKCIEPUMEHTAIbHUX PSKUMIB € CTaJIOK 1 0piBHIOE 150 M /ToL.

i L,=50

i L,=75

) L, = 112
L, = 150

t,, °C

Puc. 1. Ipaghixu 3anexcnocmi memnepamypu npuniuéHo20 NOSIMps NICis Menioymuiizamopa
3A11eACHO 8I0 306HIUHBOL memnepamypu [3]

[onibue pimeHHsT AOMITPHO BUKOPHCTATH IIiJl Yac MOJCPHI3alii iCHYIOUHMX XHUTIOBUX OYJAMHKIB
MacoBoi 3a0ynoBu CHXIBCHKOro MacuBy M. JIbBOBa. 3BYKONOITMHANBHI MPHUILTHBHI MOBITPOIPOBOAH
MPOKJIAJIAOTECS. Yepe3 JKUTIOBI KiMHATH, 3a0ip 30BHIIIHBOTO TOBITPS 3/AIHCHIOETHCS 3 JOMKIM KBapTUP.
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HeoOxigHo mnepenbavnTH 3alIMBKY BEHTWIAIIHHOI YCTAHOBKH Ta BHUTSDKHOTO TOBITPONPOBOAY Bix
BEHTHJISIIMHOI YCTAHOBKHM [0 BUTSDKHOI IIAXTH Y KOPHIOPAaxX KBapTUP 3 BJANITYBaHHSM IFOKIB JUIS
00CITyrOBYBaHHSL.

ABTOpPH TIPOBENM PO3PaXyHKH IS THUIIOBOTO 72-KBAapTUPHOTO JKUTIOBOTO OYIWHKY, SIKHH
CKJIaJIa€ThCS 3 JIBOX CeKIid. BuTpara NpUILIMBHOIO MOBITPS NPUHHATA IS KOMIICHCAIll BUTSKKU 3
MPHUMIIIEHb CaHBY3JIa, BAHHH, KyXHI Y pO3Mipi OJIHi€T KpaTHOCTI MOBITPOOOMIHY TPUMIIIEHb KHUTIOBOT'O
GyauHKY B KinbkocTi 150 M’/roz. 3a nauumu [4], po3paxyHKOBa TEIIOBA TOTYKHICTh CUCTEMH ONAlCHHS
J0 BIPOBA/DKCHHS CHEProOMIaJHUX 3aXOdiB 3 TEPMOMOJEpHi3amii cTaHoBUTh 368,6 kBt. [ns
PO3paxXyHKOBHX YMOB BEJIMYMHA TEIUIOBOIO IIOTOKY HAa MigirpiBaHHSA HPUIUIMBHOTO MOBITPS Qpenr
craHoBuTh 155,04 kBTt. Ile TemoBe HaBaHTa)KEHHS 3a0€3MEUYETHCS CHUCTEMOIO OIMAJICHHS JKHUTIOBOIO
Oy/IMHKY.

Jnst BU3HAYCHHS TEMJIOBOI'O TOTOKY, SIKMM BUTPAYa€ThCsl HA MiAIrPiBaHHS MPUIUIMBHOTO IMOBITPS,
BHKOPHCTOBYEThLCS (hopMyJia

Quon =0.278 L, P, -, (1,1, ). (1)

Je t, — BHYTpIIIHS PO3paxyHKOBa TeMIIEpaTypa >KUTIOBOTrO OyIHHKY, Y LbOMY BHHAIKY t, = 18°C; ty, —
pO3paxyHKOBa TeMIlepaTypa 30BHIIIHBOrO MOBITPs Ul MPOEKTyBaHHs ONayeHHs, Uil M. JIbBoBa t,, =
=-19 °C; p, — rycTHHA HOBITPS, KI/M’; C; — HUTOMA TEIIOEMHICTb TIOBITPsA, KIK/(KT* °C); Lyey; — BUTpaTa
TIPUILIABHOTO TIOBITPS, M /TO.

[Tix wac BUKOpUCTAHHS pEeKyNEPaTHBHHUX IUIACTUHYACTUX YTHUIII3aTOPIB TEIUIOTH BUTSKHOTO TIOBITPS
JUISL TIAIrpiBaHHS MPHUIUIMBHOTO TIOBITPS B 72-KBapTHPHOMY YKHTIOBOMY OYAMHKY JUIsl PO3PaxXyHKOBHX
yMOB Jocsraerbess ekoHomis 100,5 kBT TerioBoi eHeprii (Ha OAHY ABOKIMHATHY KBapTHUPY OJU3BKO
1,4 xBt). 3a omamoBanbHUII Tepion y TakoMy OYIMHKY MOXHa 3eKOHOMUTH Omm3bko 175 I'kan
(202,9 MBr'Ton) TemoBoi eHeprii, o 3a BeMHMYMHH Tapudy Ha TermiaoBy eHeprito B 179,71 rpu/I'kan
ctaHoBUTh 31449 rpH.

[TpuHIMIIOBY CXeMy €HeproomaaHoi CHCTEMU BEHTUIISIIT )KUTIOBOr0 Oy IMHKY TIOKa3aHO Ha pHC. 2.
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Puc. 2. I[Ipunyunosa cxema enepeoowadnoi cucmemu 6eHMUAAYLL Heumioeoco 0youHxy [3]
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BucHoBku

BripoBajpkeHHST  €HEpProoliagHol CHUCTEMH BEHTWIALII 3 BHKOPHCTAHHSIM pEKylepaTHBHHX
TUTACTUHYACTUX YTHII3aTOPIB TEIUIOTH BUTSDKHOTO TOBITPSI Y THUIOBOMY 72-KBapTHPHOMY JKHTIIOBOMY
Oynmnuky CuxiBcpkoro MacuBy M. JIbBOBa Jnae piuHy ekoHomito TeroBoi eneprii 202,9 MBrron
(175 Tkan). 3 BpaxyBaHHSIM ICHYIOUMX Tapu(iB Ha TEIUIOBY CHEPTril0 TEPMiH OKYIHOCTI  CHUCTEMH
craHoBuTUMeE OnH3bKO 10 pOKIB.
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