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MNEPCIEKTUBU BUKOPUCTAHHSA KOHAEHCALIMHUX KOTJIIB
JIJIA TEIUIO3ABE3NEYEHHSI MAJIOIIOBEPXOBOI 3ABY/JIOBU

BiHHMIIbKHMIT HAllIOHATLHUH TEXHIYHUH YHIBEPCUTET

AHOTAISA

B oaniti cmammi pozensioaiomvcsi mexHono2ii 3a6e3nedeHHs: menionoCmMayaHHs MAaono8epxosoi 3a0y006u, 30Kpema nPUHYUN
ma ocobausocmi pobomu 2a3068Ux KOHOCHCAYIIHUX KOMJIE, 0COONUBOCMI eKCNIyamayii, 6axNCIugicmb ma aKmyaibHICMb ix
BUKOPUCIMAHHS, A MAKOJIC IX nepeéazu ma HedoiKL.

KorouoBi ciioBa: TermiooOMiHHUK; HEHTpaizaTop; KOHACHCATOP; TEIUIOHOCIH; eHepropecype

Abstract

In this article technologies of providing heat supply of low-rise building are considered. In particular the principle of operation
gas condensing boilers, features of exploitation, importance of their use in the present, as well as their advantages and
disadvantages are represented.
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Beryn

3 mepexo7ioM 0 PUHKOBOI €KOHOMIKH JigpyKaBa IOCTYIOBO TMEPEUIIIa BijJi KOHICIT 3a0e3MeUeHHsT HaCeICHHS
KUTIIOM JIMIIIE JIO CIPHSHHS BHUPIMICHHIO JKUTIOBOI MPOOIEMH MUITXOM BHAUICHHS 3€MENBHHUX MUITHOK, IITOTEYHOrO
KpEeIUTyBaHHS, TOKPHUTTSA YaCTKH BiJICOTKIB OaHKIBCHKOTO KPEAWTYBAHHS i/ 3a0yIOBY ISl MOJIOJIMX CiMeH Ta 1HIIHX
3axomiB. 3a auHHMMH Jlep)kaBHOT city:xOu cratuctuku [1] 3a paxyHok KomTiB aepxOromkery B 2016 poui
moOyIoBaHo 1 BBeJCHO B ekciutyaTamiro 0,3% jKHUTia i MpOTArOM OCTaHHIX POKIB IIEH IMOKAa3HUK KOJUBAETHCS B
mexax 0,3-0,5%.

Sk Bimomo, B po3BuHeHMX KpaiHax €Bporm Ta CLIA Omm3eko 75% HaceneHHs MeENIKae B TPUBATHUX
MaJIONOBEPXOBUX OYAMHKAX, SIKI 3arajlbHO MPH3HAHUM «iJCaIbHAMY JKUTIOM JUIS TIPO’KMBaHHS. B ocraHHI poku B
VYxpaiHi 65-68% >kutna, 10 BBOOAUTHCS B €KCILTYaTallilo, SBISETHCS MaJIOIIOBEPXOBHM.

B y MoBax eKOHOMIYHOI KpW3H 3 KOXKHUM POKOM YCKJIQIHSIOTHCS TPOOIeMH 3a0e3MedeHHsT TeTUIONOCTauaHHs /10
JAHOTO THUIy S>KWTiIa. B yMoBax MaiomoBepxoBoi 3a0yJOBHM CKOHOMIYHO HE JOIJIBHO BHKOPHUCTOBYBATH
[IEHTpaTi30BaHe OTAJICHHS, & CaMe TOMY BUKOPHCTOBYIOTh ra30Bi KOTIIH, TBEPIONAINBHI KOTIH, €IEKTPUYIHE OTTAICHHS,
HU3BKO MMOTEHITIATBHI TETUTOBI HACOCH, COHSAYHI €TIEKTPUYHI CTaHIIi1.

ChoroJiHi B SIKOCTI OCHOBHOTO 00irpiBada MpuBaTHOTO OYAMHKY BiJA€THCS TepeBara iHAMBIAyaIbHIN cHCcTEMI
BOJSIHOTO oOmajeHHs. JlkepeaoM Teruia i CUCTEMH BOJISHOTO ONAJICHHS MOXe OyTH ra30BHM, €JICKTPHYHUM,
TBEPJONAIMBHUM, PiIKONAIMBHAM i KOMOIHOBaHUM. Y TMOPIBHSHHI 31 CBOIMH KOHKYpPEHTaMH, y TAa30BHX KOTIIB
Hauoinpm Bucokuii KKJI. V 3BuuaiiHHX ra30BUX KOTIiB BiH 01u3bK0 90-93%, a B koHgeHcamiitnux 105-108%. B
€BPOIEHCHKUX KpaiHaX 3aKOHOJABUO 3a0XOUYIOTh 3aCTOCYBAHHS KOHJICHCAIIMHUX arperatiB i B JKUTIOBUX
OyIMHKaX JT03BOJIEHO BCTAHOBIIIOBATH TIIBKHM KOHJIEHCAIliiHI TeryioreHepaTopu. lle moscHIOEThCS 1 KOPCTKHUMH
BHMOTaMH 3aKOHOJIaBCTBA (cTanmapTamu €C), 0 BU3HAYAE JOITYCTUMI HOPMH IIIKiITUBUX BUKH/IIB, 1 3pOCTAaHHIM
Ha Ta3. L[inKoM JIOriYHMM SIBIISIEThCS HEMHUHYYA aJlanTallis yKpaiHChbKOTro 3akoHojaaBcTBa 10 BuMor €C. Tepwmin
CITy>KOM KOHJICHCAI[IHUX KOTIIB - MiHIMaJbHUHN mepios excrutyatamii 12-15 pokiB. 3a 1eil 9ac, KOTes MOBHICTIO
OKYTIA€ThCSI 1 3 YaCOM IIOYMHAE TMPUHOCUTH CTaOUIBHHHA JOXiN, Y BHUIJIAMI CKOPOYEHHS BUTpAaT Ha OOIrpis
KHUTIOBUX NPUMIIIEHb.

Merta po6otu. OlriHKa NEPCICKTUB BUKOPUCTAHHS Ta30BUX KOHICHCAIIHHUX KOTIIB JJIS OMAJICHHS YKUTIOBUX
OyIWHKIB.

Pe3yabTaT aHAJITUHYHMX JOCTiIKEeHb

OCHOBHUM TPUHITUIIOM POOOTH OY/b-SIKOTO O0JIaHAHHS KOHJICHCAIIIHOTO TUITY € 3[aTHICTh Mapu B MpOIeci
OXOJIOJKEHHSI TIEPEXOUTH B piakuii ctaH. [Iporec nmepexoay cynpoBOIKY€EThCS BUBUTLHEHHSIM MEBHOI KUTHKOCTI
TEIUIOBOT EeHeprii, M0 J03BOJsE€ 3HAYHO 3HM3UTH BUTpatd nanwBa 1 migsumye KK [lpuanun mii
KOHJICHCAI[IHHOrO 00JIaJHAHHS IPEICTaBICHUH JEKUIbKOMa IMOCIOBHUMH €TalaMH: MPOXO/PKEHHS MPOIYKTIB
3ropaHHs Yepe3 NepIIMi TEIUIOOOMIHHHUK, 3 OXOJIOKCHHSIM IO TEMIICPATyPHUX MOKA3HUKIB BHIIE TOYKH POCH i
nepeAayero TemIoBOMy Hocito Onm3bko 90% Bciei eHeprii; momaya TNPOAYKTIB 3rOPSHHS BCEPEIUHY
KOHJEHCOBAHOTO TEIUIOOOMIHHUKA 3 TOJAIBIIMM IX OXOJOKEHHSAM J0 TEMIEpaTypHuX IMokasHukiB B 50°C;
3MIMCHEHHS KOHACHCAIIl Mmapy 1 nepejadi npuxoBaHoi eHeprii Ha piBHi 10% TEII0BOMY HOCIIO; HAIXOKEHHS
KOHJICHCATy BCEPEIMHY CIIEI[iaIbHOTO pe3epByapa, i MoJaible HOro BUBEACHHS 3a JOIMTOMOTOI0 CHEIialIbHUX TPYO
B HEUTpasi3yodi pe3epByapH.



BpaxoByroun €Bpomneiicbkuii JOCBiI Ta AepaBHY MIATPUMKY, €(EKTUBHHUM Ta JOLJIBHHUM € BHKOPHCTAHHS
EHEeProomaIHIX KOHICHCAIIIMHNX KOTIIB. PO3BUTOK KOHICHCAIIIMHAX KOTJIIB B OCTaHHI POKHM HAOYB YK€ BEIHKOTO
po3BUTKY B €Bpori i 3pocTae B YKpaini[2].

[oniOHi arperatit MOXYTb 3a0€3MEUNTH TEILUIOM JOJATKOBI TUIKH, MPUMIPOM, CUCTEMY «TeIlIa mimtoray. Ilmoc no
BCBOTO 1X TEPMIH eKCIUTyaTallil 2 pa3u OiIbIle, HiX Y TPaAUIIHHIX MOJETIeH, 1 po3IMMpeHnii Aiara30H MOTYKHOCTI Ta
KoH(irypamiii. Taki KOTJIM B TiIBICHOMY BUKOHaHHI MOXKYTh MaTy MOTYXHicTh 10 100 kBT, B To# yac sk 3BU4aiiHi — 10
35 xBr.

3BHYaiiHI KOTJIK MalOTh BiIHOCHO HH3bKHH Moka3HuK KKJI depe3 ocoONMBICTh KOHCTPYKTHBHOTO pillieHHs (pHC.
1). V takux arperarax Bifbip TEILIOBOI €HEPTii BUPOOISETHCS B JOCHTH BETMKMX KIJIBKOCTSX, ajle He BCS BOHA iife Ha
00irpiB TEMIOHOCIS, OCKUTBKH € BTPAaTH — BUKUAW NPOAYKTIB criadroBaHHs B atmMocdepy. Kpim Toro, mij aiero meBHUX
YMOB Ha TEIUIOOOMIHHUKY YTBOPIOETBCSI KOHIEHcaT. lle mpu3BoauTh A0 KOpO3il MeTaly, 3 SIKOTO TEIIOOOMiHHHK
BUT'OTOBJICHHUI, TOMY TEPMiH €KCIUTyaTallii TAKOrO KOTIa CKOPOTY€EThCS.
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Puc. 1. ®parMeHT KOHBEKIIMHOTO KOT/Ia 3MOHTOBAHOIO Ha CTiHI

[losiBa KOHIIEHCATY TIOB’SI3aHA 3 TEMIIEPATypPOI0 BCEPEAWHI TEIDIO0OMIHHMKA. SIKIO K 1€ BiIOYBa€ThCs, TATA B
JIMIMOXO/Ii cialIae, 1 BOJIOT Mapy MOYHWHAIOTH OCIIaTH Ha METAlleBHX YacTUHaxX komia. [lpm mocratHiit 1431 Bomori
MIapy CBOEYACHO BHIAISIOTHCS 3 KAMEPH 3rOpsiHHS. Y 1IbOMY BCsl TIpoOJieMa 3BHYAHIX ra30BUX KOTIIB [3].

SIKIII0 pO3TIAATH OKpeMi BY3JH OYIb-SIKOTO KOTJIA, TO OCHOBHIN HOTO eJIeMEHT — I1e TeTUIOOOMIHHUK. Y 3BHYaifHIX
KOTJIaX BiH OAWH, a B KOHAEHcaliiHMX iX naBa. [Ipmdomy BOHH OyBarOTh pPO3AUTEHUMH a00 CYMIIIEHHMH —
JBOCTyMiHYaTUMHU. [[epBUHHMI TEIUIOOOMIHHHMK B KOHZCHCAIIIHUX KOTJIAX MPAILIIOE, SK 1 B 3BHMUYaiHUX. TOOTO TEIuIo
BiJI 3TOPSIHHS MATMBA IPOXOUTH KPi3b HHOTO, HATPIBAIOYH HOTO MOBEPXHIO, & 3HAYUTS, 1 TETUIOHOCIH, SKUH pyXaeTbest
110 BHYTPIIIHIX MOPOXHHHAX (pHC. 2).
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Puc. 2. [Ipunnumnosa cxema poOOTH KOHICHCAIIHOTO KOT/Ia

Jpyruii TenaooOMiHHUK HAarpiBarOTh Ti 3K Ta3H, aje 10 HbOMY e TeIIoHOCiH 13 3BopoTHOI MaricTpaii. [Ipu npomy
YTBOPIOEThCS KOHzeHcaT. KoHjeHcaT Mae HeBenmuKy KuciaoTHicte PH 3,5-4, ToMy KoHIeHcaT TpuBaiIMi dac
YaCTKOBO 3JIMBAIM B 3arayibHy KaHamizamiro. Ase 3 1 ciuns 2018 poky mupextuBoiro €C 3a00pOHEHO 31MBaTH
KOHJIeHCaT B KaHamizauito. [Tpu poOoTi 3BMUaiiHOro KOTia KOHIACHCAT TAKOX 3'SBIIETHCSA 1 BUMarae yTHIIi3aLlii.
Oco06BO 6araTo HOro yrBOPIOETHCS B XOJIOAHY 1oroay. Kojiu KoTen BUMUKAIOTh, JMMOXIJl OCTUTA€ 3BEPXY BHHU3.

Io cyTi, KOH/IEHCAT - 1Ie CIa0Kuii PO34MH BYTiIbHOI Ta cipyaHoi KMCIOT y Boji. Moro BoaHesnii noxasnuk pH
3aJeKUTh BiJ BHIY MaJMBa, KOHCTPYKLil TEMJIOOOMIHHMKA, KoedilieHTa HAIJIUIIKY TOBITPS, KiHLEBOI
TEeMIeparypd  KOHJAEHcary 1 Tpd  BHUKOPUCTaHHI  MaricTpajbHOro Tra3y  craHoBuTh pH  4-6.
Binsenenns ioro B rpyHT 200 B CTIYHY KaHaBY MOTIPHIATE €KOJIOTTYHY 00CTaHOBKY TepHuTopii. Ciyckatu B TpyOH
KUCIMH pO3uMH HeOakaHO a00 HaBiTh HENMPUIIYCTHUMO (B pe3yJbTaTi MOXKE 3arMHYTH KOJIOHis OakTepiid, 1o



3a0e3MeyyloTh OYMIICHHS CTiYHUX Bof). Tak, mjst 6araTboX BHCOKOTEXHOJIOTIYHMX MOAETECH OYMCHHUX CIOpYI,
MpU3HAYCHUX IS 3aMichbKoro OyamHKy, HeoOximHe 3HaueHHs pH crokiB - He MeHme 6,5.

IcHye edexTuBHE 1 HEOpPOTre O0IATHAHHS, 10 JO3BOJISE MiArOTYBAaTH KOHACHCAT J0 YTHIII3AMii TpaIUIliHHUMHI
cnocobamu. Tak, mepen 3JIMBOM B JIOMOBY KaHaJli3allif0 KOHIEHCAT HEOOXiTHO WiAMaTH PO3KUCIICHHIO B
HeHlTpanizaTopi. OcTaHHIH, K MPaBUIIO, MOHTYIOTh TIOPYY 3 HACTIHHAM KOHJEHCAlIHHUM KOTJIOM (Ha ITi/[1031 abo
ctini). Hedrpamizarop - 1e 3a3BWYail HEBENHWKAa €MHICTh, Ha BXOJl B SKy BCTaHOBJEHO (IIbTp, IO OYHIIAE
KOHJIEHCAT BiJ TBEpAUX YacTHHOK. [loTpamuBiiy B HelTpanizaTop, KOHACHCAT MOCTYIOBO MPOCOYYETHCS KPi3b
3aCHITIKY 3 TpaHyJ, M0 MICTATH YT MarHiro i KaJiio Ta Ha BUXO/I SBJSIE COOO0 IUIKOM Oe3meyHy A OyIb-sIKOTO
CeNnTHKa piuHY 3 KUCIOTHICTIO pH 6,5-9..

[Io0 yHUKHYTH HEraTWBHOTO BIUIMBY BOJIOTH, sIka Oy/Je YTBOPIOBATUCS Ha CTIHKaX BTOPUHHOTO TEIIOOOMiHHHKA
MPOTIOHYETHCS JIBA BAPiaHTH:

—  BUTOTOBISTH TEIUIOOOMIHHHUK 3 HEP)KaBiIO9O1 CTaTi;

— llokpuBary yaByHHE 200 CTaeBe MPUCTPIA CHITyMIHOM — CIUIABOM 3 QJTIOMIHIIO 1 KPEMHIFO.

TakuM 9uHOM, SIKIIIO B TPAIUIIHHOMY KOHBEKIIIITHOMY KOTJIi B KaMepy CITATIOBAHHS ITOTPATLISIE XOJIOHE TTOBITPA,
nanpuknag npu - 20 °C, 3Millly€Tbesl 3 ra30M, YTBOPIOE MOBITPSHO-TA30BYy CyMIllli, sIKa 3ropa€ B KaMepi, HarpiBatouu
TEIJIOOOMIHHUK 3 BOJOKO 1 Jali BUKHIAEThCS Ha Byaumto npu 120-140 °C ToO 1Ee OCHOBHI BTpaTH KOTJA, a B
KOHJICHCALIIMHOTO TEeMIIEpaTypa BUKUIY 3MEHIIyeThCs 10 55 °C  IUIIXOM HarpiBaHHs BXiZHOTO XOJIOJHOTO MOBITPSL.
Bunrnkae mosBiitHa €KOHOMISI — 3MEHIITYETHCSI 3aTPaTH Ha HArPIB MOBITPS 1 BIITYYAETHCS T BUKOPHCTOBYETHCS YaCTHHA
TETIOBA EHEPris MPH BUKHUI1 POLYKTIB CIATIOBAHHS.

OnaioBadi 3 KOHICHCAIITHOT TEXHOJIOTIEI0 BiAOOPY TEIlTa, MaroTh IeKiJIbka OCHOBHHUX HENOJIIKIB Ta IiepeBar:

— Ta30Bi KOHJICHCAIIIHI KOTJIX — II¢ HOBITHSI TEXHOJIOTiA B KATETOPii OMAIOBAJIBHOI TEXHIKH 1 IX OCHOBHA
ix mepeBara nepes TpaIULiHUMU MPWIAJaMyd — BUCOKMM Koe(ilieHT KOPHUCHOI Aii, 0 nepeBuinye Ha 15-20% ueit
TOKa3HUK y 3BUYaliHUX KOTJIIB.

- Yy KOHCTPYKIIISIX KOHAEHCAIIIMHIX KOTJIB 3aCTOCOBYIOTHCS BHCOKOTEXHOJOTIYHI TMABHUKHU, SIKI TOTYIOThH
MaJMBHO-TIOBITPSHI CyMillli B ONTUMAJIBHUX MPOMOPLISIX, MO MiHIMI3ye€ MOXKJIMBICT HETIOBHOTO 3TOPSIHHS MaWBA.
3aBISIKH [IbOMY 3HMKYETHCS KUTBKICTh BUKHUIIB IIKIIJTMBAX PEUYOBHH.

— KpIM TOTO [0 SKOHOMIYHOCTI KOHICHCAITiiHI KOTau Ha 20% NepeBHUIIYIOTh 3BHYaliHE KOTEIIbHE 001 THAHHSL.

— HH3BKOTEMIIEPATYPHHUHN PEXUM HarpiBy OibIlie Timii/e IS TEPUTOPIH 3 TETUIUM KIiMaToOM

— MiHIManpHA po0OoYa TemIieparypa pu HarpiBaHHi TeruioHocis 53 °C, makcumanbHa 65-70 °C, mo
pu Temmepatypi B xononaHi aai (moHap -20 °C), Moxe moTpedyBaTH T0AaTKOBOTO TEIUIOHATPIBY MPHUMIIIEHb.

—  BapTiCTh KOH/ICHCALIHHUX KOTJIB B CEPEIHLOMY B 2 pasu I0pOKYe, HiXK KIIACHYHHUX KOTIIB, &

MoJIei, sIKi MatoTh BOyJOBaHU Oofiep, OyIyTh KOIITYBaTH AOPOKYE BXKE B 3 pasu.
BucHoBku

Hogi Texnororii B cdepi onajgeHHs MOCTYIOBO BXOMAAThH Y HaIlle XKUTTA. | 3p03yMisio, 110 BUTPA€E TOM BUPOOHUK,
SKU TIOCTABUTh Ha PUHOK BHCOKOS(EKTHBHI arperatd 3a IOCTYIHOK IIHOK. SIKIIO pO3rJIsfaTdH CHTYAIlo 3
€KOHOMIYHOI TOYKHU 30pYy, TO Taki HarpiBajibHi arperaTd OyJayTh MaTd MEHIIWI TEPMiH OKYITHOCTI Tam, Jie OTpeda B
Terti HaioL1bmIa. [le HabyBae 0coOMMBOI aKTYaIbHOCTI B yMOBAaX 3HAYHOTO 3POCTAaHHS IIiH Ha €HEPreTHYHI PEeCypCH,
0co0JIBO TIpUpOAHOTO razy. 3aBmsaku JlepxkasHiit nporpami «Temmit kpequT» aAepkaBa KOMIEHCYE YaCTHHY BHTpAT
Ha KYITBIIIO €HeProe()eKTUBHOrO 00JIaJHaHHs Ta MarepiaiiB. | HANrONOBHIIIE, 110 CIIOKUBAYl BCE MEHIIE 1 MEHIIE
OPIEHTYIOTHCS Ha I[IHOBUI KOMIIOHEHT, PO3YMIOUH, 1110 €KOHOMIs HaBiTh B 20% — Iie HeroraHui MoKa3HUK.
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