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3ACTOCYBAHHA NOBITPAHOI'O METOAY 3ANIOBITAHHA KOHAEHCATOYTBOPEHHIO
B I'A30BIABIJHUX TPAKTAX KOTEJIEHb

Buknageno pe3ymbTaTH JOCHIKEHHS €(QEKTUBHOCTI BHKOPHCTAHHA B TEIUIOYTHIII3AI[IMHIX TEXHOJIOTIAX Ta30CIIOKHBAIBHHUX
OITATIOBAJIBHUX Ta IPOMHUCIIOBUX KOTEIEHb MOBITPSIHOTO METOY BiJBEPHEHHS KOHICHCATOYTBOPEHHS Y ra30BiBIIHUX TpakTax. Po3-
TJITHYTO KOTEJIBHI YCTAHOBKH 3 TIIMOOKUM OXOJIO/KEHHSIM BiIX1THWUX Ta3iB, OCHAIICHI BOAOTPIHHUMHE TEIUIOYTHIII3aTOPaMu, MPU3HA-
YEHUMH JUIS HAarpiBaHHS 3BOPOTHOI TEIUIOMEPEXKHOI BOJY Ta BOAM IHIIOrO MpH3HAUCHHS. J{OCTIPKEHO 3a PI3HHX PEKUMIB KOTJIIB
TEIUIOBOJIOTICHUH CTaH y AMMOBHX TPyOax pi3HOTO THITY Iifl Yac BUKOPHUCTAHHS VIS 3HDKEHHS BOJIOTOCTI Ta IiJBUINEHHS TeMIlepa-
TypH BHUX1JJHUX Tra3iB CyXOro Ta HarpiToro IOBITps BiJ HOBITpOHAarpiBada KoTiIa. Bi3HaueHO B PO3IIISHYTHX YMOBaX OCHOBHI Iapa-
METPH CHUCTEM aHTHKOPO31HHOro 3aXMCTy JUMOBHX TPYyO, IO 3a0€3MedyIoTh BiBEPHEHHS B HUX KOHIEHCATOYTBOPEHHS 3a HOTPH-
MaHHS HOPMATHBHUX PEXUMIB eKCIUTyaTarii mux TpyO. 3a 3HAaUEHHSMH Oep KaHHX MapaMeTpiB BUKOHAHO IOPIBHSUIBHUM aHAai3
e(eKTUBHOCT] 3aCTOCYBAHHS PO3TIITHYTOTO METOAY aHTHUKOPO3IHHOTO 3aXHMCTY Ta30BIIBIMHHMX TPAKTiB JUIA Pi3HUX TEIUIOYTHIIi3a-
HilfHIX ycTaHOBOK. IIoKa3aHo, 10 BUKOPHUCTAHHS B TEIUIOYTHITI3AI[IHHIX TEXHOJIOTISIX KOTJIiB METOMY MiAMINIYBaHHS HarpITOTO MO-
BITps 3a0e31euye BiABEpHEHHS KOHACHCATOyTBOPEHHS B JUMOBHX TPy0ax 3 pi3HOIO YaCTKOIO IILOT'0 MOBITPS y BUXIHUX Ta3ax. Bemn-
YMHA 1€l JACTKU 3aJISKHUTH Bil pexKUMy poOOTH KOTIa, IPU3HAYCHHS yTHITI30BaHOI TEIUIOTH, XapaKTEPUCTUKU JUMOBOI TPyOH TOIIO.

Knruoei cnosa: TennoyTuITizaniiHi TEXHONOTIT; TTHOOKE OXOIOMKEHHS BiJX1THHUX Ta3iB; BOJOTICTh; TOUYKA POCH; AUMOBI TpyOwH;
e(eKTUBHICTH aHTHKOPO31HOr 0 3aXHCTY.

BCTyl'l. 3Ha4YHOTO BIIPOBA/’KCHHA B KOTCJIbHAX TCILJIO- ITYBAHHA OXOJIOKCHUX Yy LIbOMY YCTaTKyBaHHi rasis Yy ao-

YTHITI3AMiAHAX TEXHOJIOTIH 3 TIHOOKUM OXOJOMKCHHSIM
BiJIXiTHUX Ta3iB KOTIIIB i BUKOPUCTAHHIM TEIJIOTH KOHJICH-
carii BOASHOI MapH, IO MICTUTHCS B ITUX ra3ax, HEMae de-
pe3 mpoOIIeMH, OJHIEI0 3 SIKMX € KOHJCHCATOYTBOPCHHS B
ra3oBiBITHUX TpaKTaX, IO CIPUYHHIOE IX KOpO3iiiHe
pyinyBanns (Fialko et al., 2018; Fialko et al., 2017; Nav-
rodskaya et al., 2017; Khvorenkov et al., 2017). JIns 3axuc-
Ty Ta30BiJIBITHAX KAaHATIB KOTCIHHUX YCTAHOBOK B YMOBax
3aCTOCYBaHHS TEIUIOYTUII3AIIHHAX TEXHOIJIOTIH BUKOPHC-
TOBYIOTH TEIUIOBI METOAW BiIBEPHEHHS KOHJICHCATY Ha
BHYTPILIHIX MOBEPXHsX IMX KaHaiiB. Cepex HUX 0coOIMBO
BHPI3HAIOTHCS METOJM, ITOB'sI3aHi 3 TEIUIOBOJOTICHOI 00-
POOKOIO AMMOBHX Ta3iB KOTJIIB MICIsS iXHBOI TEIUIOYTHITI3A-
uii (Fialko et al., 2016; Dolinsky et al., 2014; Fialko et al.,
2014). Ile meromu YacTKOBOTO OaWMacyBaHHS BiJIXiTHIX
rasiB KOTJIa NOB3 TEIUIOYTHJIi3alliiHe YCTaTKyBaHHS, iICY-

IHpopmauis npo aBTopis:

JaTKOBOMY TEIUIOOOMIHHUKY-Ta30MiirpiBadi Ta IiaMinry-
BaHHJ JI0 IIUX ra3iB CyXOro Ta HarpiToro HOBIiTPSI.
Haii6inpm mMpoKoro 3acToCyBaHHS ITiJ Yac po3poo-
JICHHS TETUIOYTHIII3alliiHIX TEXHOJIOTi HaOyny repm 1Ba
i3 3a3HAYEHUX METOXIB. 3aCTOCYBaHHS TPETHOTO METOAY,
110 OTPUMAB Ha3BY IOBITPSHOTO, € yxe ooMexeHnM. CyTb
LILOT0 METO/Iy TOJIATA€E y 3HIKEHHI BIJTHOCHOI BOJIOTOCTI Ta
ITiIBUIIEHHI TEMIIEPAaTypH JMMOBHX I'a3iB KOTEIbHUX yCTa-
HOBOK Iepe/l HaJXO/PKCHHSIM [UX Ta3iB J0 AUMOBOI TpyOH
CHocoOOM JI0J[aBaHHS 0 HUX YaCTHHHU G HArPiTOTO IOBITPS
3 HE3Ha4yHOI0 BoJoricTio. OOMEXEHICTh 3aCTOCYBaHHS
I[OrO METOAY IOB'A3aHAa, 3 OXHOTO OOKYy, 3 HEBEIHMKOIO
KUTBKiCTIO KOTEJICHb, 00JIaIHAaHUX TOBITPOMIAirpiBadyamMu, a
3 IHIOIOrO — 3 BIACYTHICTIO JaHWMX MO0 e(EKTHBHOCTI
IBOr'0 METOAY. TOMY MOCIIKCHHS TETUTO(I3UYHUX aCIIeK-
TiB Ta €()eKTUBHOCTI BUKOPUCTAHHS JUIS 3aXHUCTy I'a30Bii-
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BIJHUX TPAaKTIB KOTEJIBHHX YCTAHOBOK METOIY MiAMIiIIy-
BaHHS HAarpiTOTO MOBITPS B CHCTEMaX TEILIOYTHIIi3awii € oc-
HOBHHM 3aBIaHHAM Ili€i poOoTH.

Mema Oocniodicenns TonATae 'y TEIUIOPI3UUHOMY
OOTpyHTYBaHHI BUKOPUCTAHHS B ONATIOBAJIBHUX KOTEIBHUX
YCTAHOBKaX i3 INIMOOKUM OXOJO/KEHHSIM JMMOBHX Ta3iB
MOBITPSIHOTO METOJY 3aro0iraHHs KOHJICHCATOYTBOPEHHIO
B Ta30BiJ[BIHAX TPAKTaX.

Jis po3yMiHHS TOJANBIIOrO BUKJIAZACHHS Marepiaiy
BBEZEMO TaKi YMOBHI MO3HAa4YeHHS: () — TEIUIONPONYKTUB-
HicTh, KBT; f— Temmeparypa, °C; X — BOJIOTOBMICT, KI/KT
C.IL; y— Koe]iieHT BIJHOCHUX BWTpAT TEIUIOTH, %o, 0 —
YacTKa MiAMINIyBaHOTO MOBITPS, %; c.n. — cyXe MOBITps. A
TaKoX Oy/IeMO BUKOPHCTOBYBATH TaKi 1HICKCHU: 6UM — BUT-
patu; HC — HABKOJWIIHE CEpEOBUINE; eH — T'a3d B HOMi-
HAJILHOMY PEXHMI; en — rapside MOBIiTps; niom — MiaMinTy-
BaHHS; 106 — TIOBEPXHSI; p — poca.

Marepiaiu Ta MeTOTUKA TOCTiTzKeHHA. [lOCTiHKeHHS
BHKOHYBAJIX i/l 4Yac 3aCTOCYBaHHS JJIsl KOTEJIBHUX YCTAHO-
BOK TEIUIOYTHITI3AIIHHUX CHCTEM 3 OJJMHOYHHMH TEIIOYTH-
Ji3aTopamy, TNPHU3HAYCHWMH Il HArpiBaHHA 3BOPOTHOL
TEIUIOMEPEKHOI BOJM 200 BOAM IHIIOTO MPU3HAYECHHS], HAIl-
PHKJIa/l XOJIOJHOI BOAN CHUCTEM Tapsdoro BOJONOCTadyaHHS
ab0 XiIMBOJIOOYMIIEHHS, TEXHOJOTIUYHHX TOTped TomIO.
CxeMy KOTEJIBHOI YCTaHOBKH, OCHAIIEHOI CHCTEMOIO Tel-
JIOYTHITI3Ali] 3 BUKOPUCTAHHSAM ITOBITPSIHOTO METOAY 3aIlo-
OiraHHs KOHJECHCATOYTBOPEHHIO B T'a30BiJBITHOMY TpaKTi,
HaBeJIEHO Ha puc. 1.

Puc. 1. [IpunnmmoBa cxeMa KOTENBHOI YCTAHOBKH 3 MOBITPSHUM
METOIOM 3aro0iraHHs KOHICHCATOYTBOPEHHIO B TA30B1/IBI THOMY
TPAKTi 111 9aC BUKOPHUCTAHHS BOAOT PIffHOr 0 TEIUIOYTHIII3aTopa:
1) xoren; 2) numoBa TpyOa; 3) BOZOTpiiiHII TETUIOYTHITI3ATOD;
4) moBiTpoHarpiBad; 5) perymoBaTbHAIN KIalaH.

VY @il cxemi AJs MiABUINEHHS TEMIEPaTypH IMMOBHX
ra3iB Ta 3MEHIICHHS iXHBOI aOCOJIOTHOI BOJIOTOCTI MicCIIs
TEIUIOYTHITI3AIll] BUKOPUCTOBYIOThH IOBITpsl, Harpire B mo-
BiTpoHarpiBaui koria. HeoOXigHa yacTka HIBOTO IOBITPS
BHU3HAYAETHCSA YMOBAaMH OXOJIOMKEHHS IWMOBUX Ta3iB y
BIJIBIJTHAX KaHATaX Ta JUMOBIH TpyOi.

3 Meroro BU3HAYEHHS €PEKTHBHOCTI BUKOPUCTAHHS IO-
BITPSIHOTO METOJY JUIS 3armoOiraHHs KOHJIEHCATOYTBOPEH-
HIO Y Ta30BI/IBITHUX TPAKTaX pO3pPaXxOBYBAINCH TEMIIEPATY-
P¥ TOYKH POCH ?, TUMOBHX T'a3iB i MOBEPXHI #,,, y HallBpa3-
JUBIMIINA JUISHIN Ta30BiABITHOTO TPAKTy — B YCTi JUMOBOL
Tpyou. Ilpy 11bOMy pO3TIIAAaIy THIIOBI TUMOBI TpyOHM pi3-
HOTO TUITY: HETJITHY Ta MeTaleBy (BUCOTa TPYO 45 M, BHYT-
pimmii xiamerp 0,8 m). JlocmipkeHHST BUKOHYBAJIN TIiJT 4ac
3aCTOCYBAHHS TOBITPSIHOTO METOJY B CHCTEMax TEIUIOYTH-
Ji3anii KOMyHaJIBPHUX Ta MPOMHCIIOBHX KOTEJIEHD 3 KOTIaMHU
KCBa — 2.0 T" renmmonponyktusHicTio 2 MBT 32 yMOBH pi3-
HHUX TEMIIEPaTyp BiIXiJHUX ra3iB y HOMIHAJIbHOMY PEXUMI
£, (200 Ta 160 °C) 3a TemnepaTyp HaBKOJUIITHHOT'O CEPEIO0-
BHUINA #,. BIIPOJOBX OIaNIOBANBHOTO Iepioxy. Ilapamerpu
i IMIITYBaHOTO TIOBITPS BiAMIOBIAH 3HAYCHHSIM Ha BUXOI
3 TOBITpOMgIrpiBaviB KOTIiB: £, = 150-250°C; X,
0,01 kr/kr c.m.

Jnst oriHroBaHHA €(DEKTHBHOCTI 3aCTOCYBaHHS ITHOTO
METO/ly BHKOPHCTOBYBQJIN BiJHOLICHHS TEIJIOBOI ITOTYX-
HOCTIi, HEOOXiTHOI I peami3ailii MeToxay, IO TEIUIOPO-
JYKTUBHOCTI TEIUIOYTHIII3AI[IMHOTO yCTaTKyBaHHS () =
Qaum ! Oy~ 100).

Pesyabratn pociimskeHHsi. XapakTepHi pe3yiabTaTH
BHKOHAHMX JOCII/DKEHb CTOCOBHO 3a3HAYCHMX OCHOBHHX
TEIIOBUX XAPAKTEPUCTUK (Y10, Lps Yuiow) T 4AC BUKOPHC-
TaHHS TOBITPSHOTO METOJY JUIS ONAJIOBAJIBHOI KOTENbHI 3
JIBOMa THIIAMH JMMOBUX TPYO 3a yMOB BHKOPHCTaHHS BO-
JIOrpiifHOTO TEIUIOYTHIII3aTopa 3a TeMIepaTypH MiAMIlTyBa-
Horo noBiTpst 250 °C nozmano Ha puc. 2, 3.

JlaHi, HaBezieHi Ha puC. 4, LIIOCTPYIOTh PE3YAbTATH Bil-
MIOBITHAX PO3PAXYHKIB IS TUX XK€ JUMapiB B yMOBax Ipo-
MUCJIOBUX KOTEJIEHb Y Pa3i BUKOPHCTaHHS HArpiToi 3a pa-
XYHOK TEIUIOyTHIIi3anii Boau Ay pisHuX noTped. [TouaTko-
Ba TemIepaTypa ILi€i BOAM 3MIHIOBaJach B MeEXax
1040 °C. Pe3ynpraTd OOCII/KEHHSI CTOCOBHO NPOMHCIIO-
BHX KOTEJIEHb HABE/ICHO /U TEMIIEPaTypy HaBKOJIMIIHHOTO
cepenoBuma ¢, = 10 °C, 3a sfK0i, K TTOKa3aJIN TOCIiKCH-
HSl, HAHOLIBII CPUATIMBI YMOBH /ISl KOH/ICHCATOyTBOPEH-
HS B AMMOBIH TpyOi. 3a mUX 0OCTaBMH Yepe3 3HAYHE 3HHU-
YKCHHSI TETJIOBOTO HABAHTA)KEHHS KOTJIIB, TEMIEPATyp iXHIX
BIJIXiTHUX Ta3iB 1 HarpiBaHOI BOAW BiJOYBAE€THCS TIHOIIC
OXOJIO/DKEHHSI Ta3iB Y TEMJIOYTHIII3aTopi Ta JUMOBIH TPyOi.
ITpo 1e cBimyaTe OTpUMaHi JaHi U ONAJIOBAIBHUX KOTE-
JICHb, HABEJICHI Ha puC. 3.

Puc. 2. 3anexuicts koeilieHTa BiTHOCHUX BUTPAT TEIUIOTH Yyiyy, HA PEAIII3ALIIO TOBITPSHOrO METOMY BiJ] YACTKH i MIIITyBAaHOTO MOBITPS G
3a TeMIepaTypu noBitps £, = 250 °C ms ¢,,= 160 °C (a) Ta z.,= 200 °C (6): 1 — £,,=-20°C;2 --10°C;3-0°C;4-10°C
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Puc. 3. 3anexuicTb 11 ONaTIOBAILHOI KOTEIBHI TEMIIEPATypPH BHYTPILIHBOI HOBEPXHI f,4 B YCTi 1MMOBOI TpyOH (1-4) i Touku pocu £, (5-8)
BiJI TeMIIepaTypH HaBKOJIHIIIHBOIO CEPELOBHIIIA 7, TTiJ] 9ac MiAMINTYBAaHHS MOBITPS 3 YACTKOIO G 1 TEMIIEPaTypoIo £, = 250 °C s 3Ha4eHb
TEMITepaTyp BiIXiTHUX Ta3iB Y HOMiHAIBHOMY pexkumi £, = 160 °C (a, 6) i £,,= 200 °C (B, 1): 1,5 — 6 =0 %; 2,6-8,0 %; 3,7-12,0 %; 4,8—
20,0 %; a, B) meraneBa; 0, T) LETJITHA TUMOBI TPYOH

Puc. 4. 3anexHicTb TEMIEPATyp BHYTPIILHBOI HOBEPXHI 0, B YCTi AUMOBOI TpyOH (1-4) Ta Touku pocu #, (5-8) i koedilieHTa BiTHOCHUX
BUTPAT TEIUIOTH Yyiny (9—12) BijJ 9aCTKH MiMINTYBaHOTO MOBITPS G ISl HPOMUCIIOBOI KOTEJIBHI 32 TEMITEPATypPH rapsoro MoBiTps £, =

250 °C 1 TemnepaTypu HaBKOJIHIITHBOrO cepenoBumia #,. = 10 °C 3a yMOB pi3HHX 3HaU€Hb TEMIIEPaTypH /, HArpiBaHOI B TEIUIOYTHIII3aTOp1
BOJIM 1 TEMIIEpaTyp BiIXiJHUX ra3iB y HOMiHATBHOMY pexkuMi z,, = 160 °C (a, 6) i ¢,,=200 °C (8, 1): 1,5,9 —1,=10 °C; 2,6,10 — 20 °C; 3,7,11
—30°C; 4,8,12 — 40 °C; a, B) MeTaneBa; 0, T') HETJsAHA JUMOBI TpyOH
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PesyinpraTy npoBeeHUX AOCIIHKEHb ITOKA3aJIH, 10 0~
BITpSIHUH MeToJ 3a0e3nedye BiBEpHEHHS KOH/ICHCATOYT-
BOPEHHS y LETJISHIM TUMOBiH TpyOl A7l TeMIeparypH Imij-
MIITyBaHOTO MOBITPA £, = 250 °C Ta Temneparypu Biaxin-
HUX Tra3iB y HOMiHaIbHOMY pexunMi £, = 200 °C 3a koedi-
Ii€HTa BiTHOCHUX BUTPAT )., HA peamizaiiro meromy 12 i
4 % B ONATIOBAJBHUX Ta MPOMHUCIOBUX KOTEIBHSIX BiJIO-
BigHo. Ilpm mpoMy yacTka migMilIyBaHOTO HOBITps y 3a-
TalbHIM BUTPATi IUMOBHX Tra3iB He repeBumye 4,5 %.

OtpuMaHi JaHi JOCTIKEHb CBiYaTh, IO 3HAYCHHS O
Ta Ypio, TAM MEHIII, YAM BHIIA TEMIIEpaTypa JMMOBHX I'a3iB
t,, Ta HarpiToro MOBITPS f.,, HWKYa TEeMIlepaTypa HaBKO-
JIMIIHBOTO CEPefoBHIIA #,. (OliblIe HaBaHTa)KEHHs KOTJIA)
3a IHIIMX piBHUX YMOB. Tax mij yac 3acTOCyBaHHS NOBITPS-
HOTO METOJly Y ONAaIOBAJIBHUX KOTENbHIX 32 £, = 150 °C i
t,, = 200 °C mns 3anoOiraHHs KOHJICHCATOYTBOPECHHIO Y
LEerIAHIN AUMOBiH TpyOi HeoOXiaHO miaMmimyBaT 10 8 %
TIOBITPS, IO BiIIOBiA€ KOEDILIEHTY BUTPAT Yy;0, HA pEAITi-
3amito MeToy omm3sKko 12 %, a 3a ¢, = 160 °C gacrtka raps-
4Oro MOBITPs ¢ 30iIbHIyeThCs 10 23 %.

Jlis MeraneBoro X AuMapsi, SK MOKa3ald Pe3yJIbTaTH
BUKOHAHMX JOCIi/KEHb, MaKCHMaJIbHE 3HAYCHHS & IS
OITAJTIOBATBHUX KOTEJEeHb 3011bmIyeThes 10 45 %, a koedi-
WIEHT Ypion = 43 %. s 3MCHINICHHS PiBHS BUKOPHUCTAHHS
TEIUIOTH Y BUIJISAAI HArpiToro MOBITPS Ul METajJeBUX AHW-
MapiB ONAJIOBAJIIBHUX KOTEJICHb JOLIJIBHO BUKOPHCTOBYBA-
TH pa3oM i3 MOBITPSHUM METOJIOM 3aXO[H, SIKi 3abe3neuy-
I0Th 3MEHIICHHS TEIUIOBHX BTpAT i3 KOpIyCy AWMapiB y
HaBKOJIMIIHE cepeposuule. Lle Temnoizomsmist Kopycy 1u-
MOBOi TpyOH, OpraHi3allisi B HbOMY ITOBITPSHUX KaHATIB Ta
PO3MIIIEHHS BCEPEAWHI T'a30BiABIIHOTO KaHAy MEHILIOTO
JiaMeTpa ToIIo.

AHaiiz OTpUMaHUX pe3yNbTaTiB TOKa3ye TAaKOXK, IO
JUI TIPOMHCIJIOBHX KOTEJICHb HOBITPSHUN METOX € Oiibin
eQeKTUBHNM, O0COOJIMBO 32 HMU3bKOI TeMIIEpaTypy HarpiBa-
HOI B TEMJIOYTHJIi3aTopi Boxu. Tak 3a Mo4aTKOBOI TeMIiepa-
TypH uiei Bogu ¢, = 10 °C i TemMneparypyu HaBKOJIHIIHBOTO
cepenoBuma t,. = 10 °C s nernsHoi quMoBoi TpyOu dac-
TKa G He nepeBumIye 3 %, a Koeilli€HT BUTPAT Y9, — 2 Y.
[Tpn npOMy A7 METAIEBOTO AXMapsi MaKCUMaJIbHI 3HAYEH-
HS 0 Ta Y, HE OB 7 1 5 % BimmoBigHO. Y pasi ImiaBu-
IIEHHS ITIOYaTKOBOI TEMIIEpPaTypu BOIM f, 3HAYEHHA o Ta
YVniow 3POCTAIOTh, 1 TUM IHTCHCHUBHIIIIC, YAM BHII 3HAYCHHS
tyTat,,

BucnoBkn:

1. BukoHaHO aHami3 eeKTUBHOCTI 3aCTOCYBAaHHS ITOBITPSHO-
TO METOAy 3ar00iraHHs KOHACHCATOYTBOPEHHIO B MeTale-
BUX Ta LETJITHUX AUMOBHX TPyOaxX KOTEIBHHX YCTaHOBOK
i3 BONOTPIMHMMH TEIUIOYTHIi3aTOpaMH Pi3HOTO IpHU3HA-
YeHHS.

2. BusiBneHO 3aKOHOMIPHOCTI 3MiHH TEIIOBOJIOTICHOTO PEXKH-
MY B IUMOBHX TPy0ax 3aJIeXHO BiJ] pe:XHUMy poOOTH KOTIIa,
TeMIepaTypH HarpiToro MigMiNIyBaHOTO IMOBITPS Ta HOTO
YaCTKH B 3arajibHiil BUTPATi IUMOBHX Ta3iB.

3. 3a pe3ynbTaTaMu aHami3y e()eKTHBHOCTI HOBITPSHOrO Me-
TOAY BU3HAYEHO BITHOCHI BHTPATH TEILIOTH Yy, HA HOTO
peanizanito Ta HEOOXigHI JUII aHTHKOPO3IMHOTO 3aXHCTy
Ta30BiIBITHUX TPAKTIB KOTEIFHUX YCTAaHOBOK YACTKU G
i IMIITYBAaHOTO MOBITPS y BUXIIHHUX Ta3ax.
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INPUMEHEHHME BO3AYIIHOIO METOJA NIPEAOTBPAIIEHUA KOHAEHCATOOBPA30OBAHHUA B

IA300TBOAAIIUX TPAKTAX KOTEJIbHbBIX

W3noxeHs! pe3ynabTaThl NcciaenoBaHni 3(h(hEeKTHBHOCTH MCIIOIB30BAHMS B TEIUIOYTHIIM3AMOHHBIX TEXHOJIOTHAX Ira30IoTpeds-
IOMUX OTONUTENBHBIX M MPOMBIIUICHHBIX KOTEIBHBIX BO3AYIIHOTO METOZA MPEAOTBPAIICHUSI KOHACHCATOOOPa30BaHKsI B Ta300TBO-
JIUX TpakTax. PaccMaTpuBanCh KOTEIBHBIE YCTAHOBKH C TITyOOKHM OXJIAJKICHUEM OTXOIAIINX T'a30B, OCHAICHHBIC BOJOT PEHHEI-
MH TEIUIOYTHIIN3aTOpaMH, IIpeHA3HaYeHHBIMH JUIS HarpeBa 0OpaTHOI TEIIOCeTEeBOM BOIBI U BOJBI APyroro HazHadeHus. Mccnemo-
BaJIOCH IIPU Pa3HBIX PEXHUMAax pabOTHI KOTJIOB TEIUIOBIAKHOCTHOE COCTOSIHUE B BIMOBBIX TPYOax pa3HOTO THIA IIPH UCHOIB30BAHUH
JUISL CHUKCHUS BIQ)KHOCTH U MOBBIILICHHS TEMIIEPATyphl YXOASAIIMX ra30B CyXOr0 U HAarpeToro BO3AyXa OT BO3LyXOIOJOIpeBaTells
korina. OnpenesuIinch B pacCMaTpUBaEMBIX YCIOBUSIX OCHOBHBIC IAPAMETPHI CHCTEM AHTUKOPPO3HOHHOHM 3aIUTHI IBIMOBEBIX TPYO,
00eCIeYNBaIONINX PEAOTBPAICHNAE B HUX KOHACHCATOOOPa30BaHNE IPH COOTIOCHUN HOPMATHBHBIX PEKIMOB HKCILTyaTaIllH ATHUX
TpyO. I1o 3HAYCHUSIM TTOJTyIEHHBIX ITApaMEeTPOB IIPOBEACH CPABHUTEIBHBIN aHATH3 3P (PEeKTHBHOCTH IPUMEHEHHUS PACCMaTPHBAEMOT0
METOZa aHTUKOPPO3UOHHOM 3aIUThl a300TBOIAIIUX TPAKTOB ISl TEIUIOYTUIM3AMOHHBIX YCTAHOBOK PAa3IUYHOro HasHadeHus. [lo-
Ka3aHo, YTO HCIOJIb30BAHNC B TEIUIOYTIIIM3AIHOHHBIX TEXHOJIOTHAX KOTJIOB METOZA MOAMEIINBAHMS HATPETOro BO3yXa 00ecedH-
BaeT MPEIOTBPAICHIE KOHAEHCATOOOPA30BaHMS B JHIMOBBIX TPyOax pa3IMYHOrO TUIIA C pa3HOH JoJieil BO3MyXa B YXOASIINX Ta3ax.
Bennunna ykazaHHOH TOH 3aBHCHT OT pexXnMa pabOoThI KOTIA, HA3HAYCHHS YTWIN3UPOBAHHOM TEIUIOTHI, XapaKTEePUCTHK JBIMOBOI

TpyOBI ¥ APYTUX (HAKTOPOB.

Knrwoueswie cnosa: TCIUIOYTUIIN3aIHOHHBIC TEXHOJIOTUH, FIIy6OKO€ OXJTAXKACHUEC OTXOOAINUX Ia30B, BIIAXKHOCTh, TOYKA POCHI, 3(1)-

(heKTUBHOCTH AHTUKOPPO3HOHHOM 3aIUTHL
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APPLYING THE AIR METHODS TO PREVENT CONDENSATION IN GAS EXHAUST DUCTS
OF THE BOILER PLANTS

The results of studies of the efficiency of use in the heat-recovery technologies of gas-fired heating and industrial boiler plants of
the air method to prevent condensate formation in the gas exhaust ducts are presented. The boiler installations, equipped with hot-
water heat-recovery exchangers, designed to heat the return heat-network water and other water are considered (for hot water system,
technological use, water purification system and other consumers). The authors have researched heat and humidity state in chimneys
of different types at used to reduce humidity and increase the temperature of exhaust-gases of dry and heated air from the air-heater
of the boiler at different operating modes of boilers. Herewith, different modes of operation of the boilers during the heating period
were considered with the values of the exhaust-gas temperature in the nominal mode of 160 and 200 °C and the temperature of the
admixed air 150 and 250 °C. These values correspond to the practical range of variation of the parameters during the operation of the
respective boilers. The main parameters of the corrosion protection systems for chimneys were determined under the conditions
considered, which ensure the prevention of condensate formation in them while observing the regulatory regimes of operation of
these chimneys. Namely, by the values of the obtained temperatures of the inner surface of the mouth of the chimney and the dew
point of exhaust-gases were calculated necessary to prevent condensation formation of the proportion of mixing of heated air,
depending on the temperature of the air. The comparative analysis of the effectiveness of the use of the considered method of
anticorrosive protection of gas-exhaust ducts for heat-recovery plants for various purposes has been carried out. It is shown that the
use of the method of mixing heated air in heat-recovery technologies of boilers prevents condensation formation in chimneys with
different fractions of air in exhaust-gases. The value of this share depends on the mode of operation of the boiler, the purpose of
recovered heat, the characteristics of the chimney and other factors.

Keywords: heat-recovery technologies; deep cooling of exhaust-gases; humidity; dew point; effectiveness of corrosion
protection.
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