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Hagedeno pesynomamu 0ocniodicenv uo0o egheKmusHOCmi 8UKOPUCMAHHA Ol AHMUKOPO3IUH020 3aXUCMY 3A1i300eMOHHOT
oUM060I mpyou cMimmeCnano8aIbHOZ0 KOMIA Memoody 3MEeHWEeHHs. Meniosux empam 3 ii Kopnycy 3a ymos moougikayii mpy-
Ou waAxoM mennoizonayii abo po3miujeHHs 6CMasHo20 2a308i08i0H020 cmeond. Bemanosneno 3akonomipnocmi 3MIHU OCHOBHUX
Menio8oN02iCHUX NOKAZHUKIB 8 2Upi mpyou 3 6KA3AHUMU MOOUPDIKAYIAMU Y PA3i 3ACMOCYBAHHSA NOGIMPAH020 MemoOdy 3ano0ieauHs
KOHOEHCAmoymeopeHnio 6 2azo8i0gionux mpaxmax. Ilokazano, wo cymicne 3acmocy8anusi po3isHymux Memoois 3abesneuye
HAOIHY eKcniayamayilo oumosoi mpyou npu kKoegiyicumi eumpam meniomu Ha peanizayiro memoois, wo e nepesuwye 1 %
YMUI308aHOI meniomu.

The results of studies on the effectiveness of using the method of reducing heat losses from the hull of a reinforced concrete chimney
of a waste incineration boiler when modifying it by thermal insulation or placing an insertion gas-exhaust pipe for the corrosion
protection are presented. The regularities of changes in the main thermal and humidity indicators in the chimney mouth with the
specified modifications when using the air method of preventing condensate formation in gas exhaust ducts were established. It is shown
that the combined application of the studied methods ensures reliable operation of the chimney with a heat consumption coefficient for
the methods implementation not exceeding 1% of the recovered heat.

bi6m. 15, puc. 7.
KoarouoBi ci1oBa: 1uMoBi TpyOH, TEMIIOBI METO/H, 3ar100IraHHs KOH/ICHCATOYTBOPEHHIO, €()EKTHBHICTh 3aXUCTY BiJl KOPO3ii.

t — Temneparypa, °C;

X — BOJIOTOBMICT, I/KT C.T.;

0 — YacTKa IMiJMIIIyBaHOro HOBITpsI, %0;

Y — koeillieHT BUTpAT TEIJIOTH HA peaiallito MeToxy, %.
Inpexcu:

BX —BXI1]I;

Bcemyn

JIuMOBi TpyOH € KiHIIEBOIO JTAHKOIO 0ararboX BayKIIMBUX
TEXHOIIOTIYHHX IPOIIECiB, SKi peai3ylThCs B IMATUBOCIIO-
KHUBaJIbHUX YCTaHOBKAX pi3HOrO TUIY. BUXix 3 ekcrutyararii
LUX AUMapiB, sIK MPaBHUJIO, MPU3BOAUTH 10 3yNUHKU BChO-
TO BUPOOHUIITBA, IO 3YMOBITIOE BEJIMKi (DiHAHCOBI BTPAaTH.
Tomy Bij HamiHOCTI, MIITHOCTI Ta JIOBTOBIYHOCTI JUMOBUX
TpyO 3anexuTh Oe3mepediitHa podOTa OCHOBHOTO yCTarT-
KyBaHHS. J{MMOBI TpyOM CMITTECTIANTIOBAJIBHUX YCTaHO-

I — rasu;
HC — HABKOJIHIITHE CEPEIOBHIIIC;
II0B — HOBerHH;

p —poca.

BOK TIPU3HAYCHHI 1 BUKOHAHHS THX Jke (YHKITIH, 10 1
aHAJIOTIYHI CITOPYIH IHITUX TIPOMHUCIIOBHUX Ta CHEPTCTHUIHUX
00’€KTiB 1 IM MpuUTaMaHHI CIiIBHI IPOOJIEMHU SKCILTyaTaIlii.

Ilin wac ekcroryararii AWMOBHX Tpyo B IiXHIX
KOHCTPYKITISTIX HAKOTHMIYIOTHCS NEe(PEKTH 1 TOIIKOMKCHHS,
SIK1 3PEIITOI0 MOXKYTh MPU3BECTH JIO OCTATOYHOTO PYHHY-
BaHHA TPYO 1 HeoOXimHOCTI 3aminu [1-3]. OnHi€ero 3 MpUINH
TTOTIKODKEHHS IINX TUMApIB € BIIXUICHHS BiJ TPOEKTHOTO
peXUMy eKCITTyaTallii, 30kpemMa 1 yepe3 KOHIIEHCATOyTBO-
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pEeHHS Ha BHYTpIMIHIX moBepXHsx [4-6]. Cepen daxTopis,
IO MOCHJIIOIOTh PYWHYBaHHS JUMOBUX TPyO NUISXOM He-
JIOTPUMAaHHS MPOEKTHUX YMOB iXHBOI €KCIUTyaTailii, € BU-
KOPHCTaHHS TEIUIOYTHII3alliHHUX TEXHOJIOT1H, SIKi IPU3BO-
JISITh JI0 CYTTEBOTO 3HIIKCHHSI TEMIIEPAaTypH AUMOBUX ra3iB
1 3MEHIIIEHHS 1X IIBUAKOCTI y TpyOax [7-9].

JlJis1 aHTHUKOPO31MHOTO 3aXUCTy Ta30BiABITHUX TPAKTIiB
MAJUBOCIIOKUBAILHUX YCTAHOBOK Ta, 30KpeMa, JHMO-
BUX TpyO 3acTOCOBYIOTH pi3HOMaHiTHI 3axomam [10-13].
Jlo HuUX HanexaTh 3axXojM, CIPSIMOBAHI Ha ITiJIBUIICHHS
AHTHKOPO3iHHUX  BIIACTUBOCTEH  KOPITyCiB  Tra30XOIliB
Ta JUMOBHUX TpyO, a TakoXX 3aXOAW, MOB'S3aHl 31 CTBO-
PEHHSIM  TETUIOBOJIOTICHOT OOCTAHOBKM Ha BHYTPILIHIH
MMOBEPXHI Ta30BiJBITHMUX TPAKTiB, M0 3amodirae KOHJIEH-
CaTOyTBOPEHHIO HA IMX TOBEPXHSIX. Y pa3i 3aCTOCYBaHHS
TEIUIOY THITI3AIIMHAX TEXHOJIOTIH 3 TIIMOOKUM OXOJIO/KCH-
HSIM TUMOBHX Ta3iB B Ira30CIOKNBaJIbHUX KOTEIBHUX YCTa-
HOBKaXx JIJIsl BIIBEPHEHHSI KOHJICHCATOYTBOPEHHS B INMAPSIX
3aCTOCOBYIOTH TEILIOBI METOJU TEIUIOBOJIOTICHOT 00po0-
KM JMMOBHUX Ta3iB micis Teruioytumizamii. JlociimkeHHs
e(DeKTHMBHOCTI 3aCTOCYBaHHS TPhOX TAaKHUX METOIIB
JUISL  CMITTECTIAIIOBANIBHOIO KoTia [14] mokasano, Imo
3aro0iraHHsl KOHJIEHCATOyTBOPESHHIO B THUPJI JUMOBOI TPY-
OM JOCSTAETHCS JIUIIE TMPH BUKOPHCTAHHI ABOX METOIIB:
MITIrpiBaHHS OXOJIO[UKCHUX B CHUCTEMI TEIUIOYTLIi3amil
ra3iB y cremiaJpHOMY TeIUI00OMiIHHUKY-Ta30Migirpisayqi
Ta TIOBITPSHOTO METOMy. Pe3ymbrarn JOCHiKeHb MoKa3a-
JIM TaKOX, 1110 3aCTOCYBaHHS BKa3aHUX METOJIIB 3a0e3reuye
BIJICYTHOCTh KOHJICHCATOYTBOPEHHS B PEXHUMax KOTJa,
OJM3BbKHUX JIO HOMIHATBLHUX. TOMYy po0OTa CTOCOBHO PO3-
pOONeHHsT 3axolliB MO0 3a0e3NeueHHs HOPMATUBHOTO
TEIUIOBOJIOTICHOTO CTaHy EKCIUTyaTalii JUMOBUX TPYyO B
YCIX PEKUMAX KOTIIA € aKTYaIbHOIO.

Mema pobomu i nocmano6Ka 3a60ans 00C1i0MHCeHb

Merta poboTu nossirae 'y po3poOJieHHI Ta J0CHiKeHHI
e(heKTUBHOCTI 3aX0/1iB III0JI0 3aM00ITaHHS KOHAECHCATOYTBO-
PEHHIO B JUMOBHX TpyOaxX CMITTECTIATIOBAJIHHOTO OTIAJIIO-
BaJILHOTO KOTJIa 38 YMOB 3aCTOCYBaHHSI TEXHOJIOTIT TIIMO0-
KOTO OXOJIOJDKCHHSI IMMOBHX Ta3iB.

Jlns mocsTHEeHHS MeTH He0OX1THO OyJI0 BUPIIIATH TakKi
3aBIaHHS:

- JochiauTH  e(PEeKTHBHICTh BHKOPHUCTAaHHS IS
3armo0iraHHs KOHIeCaTOyTBOPESHHIO B IMMOBIH TPpyOi TEII0-
BOTO METO/y 3MEHIIICHHS TEIJIOBUX BTPAT 3 KOPITyCY TpyOH
pu 11 MOIUQIKaIlil TUITXOM TETLI0130JIsI11i1 200 PO3MIIICHHS
BCTAaBHOI'O ra30B1IBIHOIO CTBOJIA;

- BCTAQHOBUTH 3aKOHOMIPHOCTI 3MiHHM OCHOBHHX
TETJIOBOJIOTICHUX MOKa3HHUKIB B THPIIi MOAU(IKOBAHUX TPYO
3a YMOB BHKOPHCTAHHS TOBITPSHOTO METOMY 3aroOiraHHs
KOH/ICHCATOyTBOPEHHIO B Ta30Bi/IBITHUX TPAKTaX.

Memoouxa nposedennsa 00caioxiceHs.

BukoprcToByBa HCh BIiIOMI METOAM TEIUIOBOTO PO3-
paxyHKy KOTEJIbHUX YCTaHOBOK Ta JUMOBHX TPYO, a TAKOXK
pe3yNbTaTH BIIACHUX JIOCIHIDKEHb TeIuiooOMiHy [15] mpm
THOOKOMY OXOJIOJKCHHI IMMOBHX Ta3iB, SIKi 3aCTOCOBYBa-
much 1B [14].

Po3paxyHKOBiI MOCHTIKEHHS BHUKOHYBaJlCh, SIK 1 B
poGoTi [14], s onairoBaIbHOTO KO 3 MPOILYKTUBHICTIO
CHaJIOBaHHS TBEPAMX MOOYTOBHX BiAXOAIB 5 T/Tof, OCHa-
IIEHOTO KOMOIHOBaHOIO CHCTEMOIO YTHIII3aIii TeruIoTH
BIIXIJHUX TUMOBHUX Ta3iB 3 BUKOPHUCTAHHSAM YTHII30BaHOL
TEIJIOTH Uil TIOTIEPEHHOTO HAarpiBaHHS TIOBITpS Ha
TOpPiHHS Ta 3BOPOTHOI TEIUIOMEPEXKHOI BOOM Iepen Hal-
XOPKEHHSIM ITUX TEIIOHOCITB 10 KoTia (puc. 1). Temmepa-
Typa Ta BOJIOTOBMICT IMUMOBHUX T'a3iB 32 KOTJIOM CTaHOBHJIH
200-+250°CTta 0,15+ 0,25 xr/kr c.r. BignosigHo. BigHocHe
TEIUIOBE HABAHTAKEHHS KOTJIA 3MIHIOBAJIOCHL B Jlama3oHl
100 — 40 % BiAMOBiAHO 10 3MiHU TeMIEpaTypH HABKOJIHIII-
HBOTO cepenoBuia Bif -20 mo +10 °C. 3a pe3ynpraramMu BU-
KOHAHMX TEIUIOBUX PO3PaxXyHKIB BCTAHOBJICHO, 110 3aBISKU
BUKOPHUCTAHHIO MTPOTIOHOBAHOI TETJIOYTHIII3AI[ifHOT cHuCTe-
mu KK/ xomia minBumyetscst Ha 6—8 %. Temneparypa nu-
MOBUX Ta31B ITiCJIS X TETIOY THITI3aIli1 3MiHIOBAJIACh B MEJKaX
84-52 °C, a Temmepatypa HarpiBaHoro y MOBITpOHarpiBadi
cucTeMu TerioyTwmizaiii nositps Bixm 140 mo 200 °C B
3aJIE)KHOCTI BiJ] peKuMy KoTia [14].

Bu3Hauanucsi TakoX ~— TEIUIOBOJOTICHI  MTOKAa3HHU-
K (TeMIepaTypa MOBEPXHi f,  Ta TOYKA POCH ) B TUpII
JUMOBO1 TPyOH JHIIe 3 3alli300€TOHHOI OOOJOHKOI Ta
Mou(iKOBaHOT TPyOM 3 TEIUIOI30JIALIE (200 BCTaBHUM
ra3oBiIBIIHUM CTBOJIOM). J[si MOMuQIKOBaHUX TUMOBUX
TpyO po3mIsAanocs 3acTOCYBaHHS IOBITPSHOTO METORY,
SIKUH TTOJIATAE Y TAMINTYBaHHI B Ta3H MICIS TeTUIOY THITI3aIii
YaCTKU G HATPITOTO B CHCTEMI TETJIOY THIIi3allii HOBITPSL, 110
3a0e3nevye 3HWKEHHS TOYKH POCH ra30TOBITPSHOI CyMiIli,
a TaKOX TIABUITICHHS TEMIIEPaTypH ITi€T CyMiIlli TIepe Hal-
XO/DKEHHSM 11 y AMMOBY TpyOy. YacTka G € BiJHOIIECHHIM
00cATyY MMiIMINTyBaHOTO TIOBITPS 10 00CATY AMMOBHUX T'a3iB.
Heo0xigro0 ymMoBOIO 6e3meuHol eKcIuTyarallii TpakTy (3a
BiJICYTHOCTI KOH/IGHCATOYTBOPEHHs) OyJ0 NOTPHMaHHS B
TUpJIi IMMOBOI TpYOM yMOBH £ =~ > t

Po3paxoByBaBcs Takox Koe(imieHT BUTpAT Teriotu Y
Ha peaji3aliio NOBITPSIHOTO METOAY, SIKUH € BiJHOILECHHIM
BUTpAT TEIUIOTH HA IMiIirPiBaHHS YacTKH G IiAMINTyBaHOTO
TIOBITPS IO MAKCUMAIBHOTO OOCATY YTHIII30BAHOI TETUIOTH
(Oe3 3acTocyBaHHS METOTY).

[Ipn BHKOHAaHHI JOCHIIDKEHb pPO3TISAANacs 3alli30-
OeronHa auMoBa TpyOa BucoTo0 120 M, BHYTpIIIHIM
nmiamerpom 1,8 M, ToBmMHOKO oOonoHKH 0,16 M. VY
pa3i Temnoi30MsIii KOpIycy TPYOHW TEIUIOI30NSAIiiHIM
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MaTepiaJioM CIIyI'yBaB VHIBepCadbHUN Ta e(hEeKTHUBHUI
YTEIUTIOBAY: IOJIOTHO 3 MiHEpajbHOI BaTé 3 0a3aJibTOBO-
ro BosiokHa (A = 0,038 B1/(M*°C); 6 = 50 mm) TV 5284-
048-00110473-2001. 3a yMOB MOHTYBaHHsI B TpyOy BCTaB-
HOTO Ta30Bi/IBITHOTO CTBOJIA MOBITPSHHUHA MPOMIAPOK MiX
3aJ11300€TOHHOIO 00OJIOHKOIO 1 METaJIeBUM CTBOJIOM CTaHO-
BuB 0,2 M.

Pezynomamu.

Posmsinemo,  Hacammepen, — TMOKa3HUKH  TeIJo-
BOJIOTICHOTO  CTaHy: TOYKY POCH [ Ta TeMIeparypy
BHYTDIIIHBOI £  TOBEPXHi, B THPJi MOAM(DIKOBAHUX JIH-
MOBHUX TPYO (3 TEIUIOI30IIALIEI0 Ta BCTABHUM CTBOJIOM) 32
PI3HUX PEXHUMIB €KCILTyaTallii CMITTECTIATIOBAIBHOTO KOT-
Jla 3 TPONOHOBAHOK CHCTEMOIO TErIoyTHii3alii Oe3 Bu-
KOpHCTaHHS MOBiTpsiHOro Merony. Ha puc. 2, 3 HaBeneHo
BIJMOBIAHI pe3ynbraTH. SIK BUIHO, 3aCTOCYBaHHS TEILIO-
BOTO METOJy 3MCHIICHHS BTpAT TEIUIOTH 3 MOBEPXHi KOp-
Mycy JAMMOBOI TPyOM B HABKOJIMIIHE CEPEIOBHILE JEIIO0
TIOJTIITIITY€E€ TETUTOBOJIOTICHUHN PEeXHM ii eKCIuTyaTartii, aje
He 3a0e3neuye BiJABEpHEHHs BUMAJICHHS KOHICHCATy B
THpJIi BKa3aHUX TPYO B yCiX pexumMax ix ekcruryaramii. Tak
3ano0iraHHst KOHJCHCATOYTBOPEHHIO Pealli3y€eThCs JINIIE 38
BiJl’€MHHX TEMIIeparyp aTMOocC(epHOro MoBiTps, TOOTO 3a
BEJIMKHUX TETUIOBMX HABAHTAXKEHb KOTIA, JJISI YCIX PO3IIs-
HYTHX TEMIIepaTyp Ta BOJOTOBMICTIB BiIXiIHUX JMMOBHUX
rasis.

[Ipoananizyemo Ttenep eQeKTUBHICTb CYMICHOTO BH-
KOPUCTAHHS JIJIsl 3aro0iraHHsl KOHJCHCATOYTBOPEHHIO B

Ha ropinns

Armocdepue
MOBITPSI

TUPJl IAMOBOI TPYOHW NBOX METOMIB (3MEHIIEHHS TEeIlIo-
BUX BTpar 3 MOBEPXHi KOPIYCY TPyOH Ta MOBITPSIHOTO Me-
Toxay). I'padiku puc. 4, 5 UMOCTPYIOTh XapakTepHi pe3yiib-
TaTH PO3PAXyHKOBHUX JOCHTIJDKEHb I0J0 TETIOBOJIOTICHUX
MTOKa3HHKIB B THPJI MOAM(IKOBAHOI TPyOH 3 OJHUM IIapOM
TEIUIOI30IIALIT B PI3HUX peXuMax ii eKCcIuTyararii Ta 3a
PI3HHX MapaMeTpiB JUMOBHX r'a3iB Ha BXO/1 B IPOMOHOBaHY
CUCTEMY TeTIIOy THITi3allii.

3a pe3yipTaTaMu BUKOHAHUX PO3PAaXyHKIB BUTPATH Te-
TUTOTH Ha Pealli3allifo MOBITPSTHOTO METO/TY JUTsI Bi/IBEpPHEHHS
BUNIAJICHHS KOHJAEHCATy B THPJI PO3MISAHYTOI AMMOBOI HE
nepeBUINyoTh 1 % yTHIII30BaHOI TEIIOTH.

OTxe, aHaNi3 BUKOHAHWUX JOCIHIDKEHb CBIIYUTH IIPO
XOPOIIY Pe3yJbTaTUBHICTh CYMICHOTO BUKOPHCTAHHS JBOX
PO3IISIHYTHX METOJIB Y BCIX peKMMax eKcIulyaramii ycra-
HOBKH CIaJIIOBaHHS TBEpPAMX MOOyTOBUX BiaxomiB. Jlis
3armo0iraHHs KOHASHCATOY TBOPEHHIO Y THPITi 32113006 TOHHOT
TEIUI0I30JIbOBAHOI TMMOBOI TPYOH JOCTaTHHO BUKOPHCTAH-
HSl OHOTO 1Iapy BuOpanoi teroizonsuii. [lpu upomy gacT-
Ka MiIMIITyBaHOTO MOBITPs HEe IepeBHILYE 5 %.

Ha puc 6, 7 HaBemeHO aHAJNOTIUHI TETUIOBOJIOTICHI
MMOKa3HUKH B THPAiI Momu(pikoBaHOI  3ai300€TOHHOL
JIUMOBO1 TPYOH 31 BCTaBHUM T'a30BiJ[BITHUM CTBOJIOM JUJISI
CMITTECTIATIOBAIbHOT YCTAHOBKU 3 BOJOTPIHHUM KOTIOM
Ta KOMOIHOBAaHOIO CHCTEMOIO TEIUIOYTHJII3allli AMMOBUX
ra3iB y pa3i miAMIITyBaHHS 10 OXOJOKCHIX TUMOBHX Ta3iB
HarpiTOro MOBITPSI.

Harpite mositps

JluMmoBI rasi Bix koTia
CMITTECTATIOBATIBHOT
YCTAaHOBKH

Jo xotna

2

Tennomepexna
BOZAA

Puc. 1. Cymicne sukopucmanus nogimpanozo memooy ma memooy 3MeHuleHHs Meni08ux 6mpam 6 HaeKOITUUWHE

cepeooguuie 013 3an00i2anHA KOHOEHCAMOYMEOPEHHIO 8 2A306I08I0HOMY MPAKMI KOMAA 3 KOMOIHO6AHOI0

cucmemoio menaoymunizayii: 1 — nogimponaczpiseau; 2 — eéooonioizpisau;

3- oumosa mpyoa mennoizonvoeana avo 3i 6CMAGHUM CHIBOIOM.

Fig. 1. Combined use of the air method and the method of reducing heat losses to the environment to prevent

condensation in the gas exhaust duct of a boiler with a combined heat recovery system:

1 — air heater; 2 — water heater; 3 — thermally insulated chimney or with an insertion pipe.
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Puc. 2. 3anescnicms 6i0 memnepamypu Ha6KOIUUWIHBO20 Cepe0OsUWA t  memnepamypu 6HympiuiHboi nosepxunit, 6
eupni oumoeoi mpyou (1-3) i mouxu pocu t (4-6) 3a pisnux memnepamyp t,_i 6onozoemicmy X 0umosux 2azie
nicasa Komaa y pasi 3acmocyeants cucmem menaoymunizayii ma menoizonauii mpyou:

@)t _=250°C;0)¢, _=200°C; 1,4-X _=2502/kece;2,5-X_=2002kece;3,6-X _=1502/kec.e
Fig. 2. Dependence on the ambient temperature t , of the inner surface temperature t_at the chimney mouth (1-3) and
the dew point t i (4-6) at different temperatures ¥, and moisture content X, of exhaust gases after the boiler in the
case of using heat recovery systems and chimney insulation:

a)t, =250°C; b)), =200°C; 1,4-X, =250g/kg d.g.;2,5-X, =200g/kgdg.;3 6-X =150gkgdg.

t T

9 b ' .
no:cl’ a1 e C 1 2
.\ =3 —A—4 &3 —A—d
80 —B-6 -0-5 -B-6

-20 -10 0 fes °C

0)

Puc. 3. 3anescnicmo 6i0 memnepanypu HaA6KOIUWIHDBOZ0 CePeOOSUUA T, MeMNepamypu 6Hympiuinboi nosepxuit, 6
2upni oumoeoi mpyou (1-3) i mouxu pocu L (4-6) 3a piznux memnepamyp £, i 6onozoemicmy X _0umosux 2azie
nicisa Komaa y pasi 3acCmocy8ants cucmem menaoymuaizayii ma po3miuieHnsa ¢ mpyoi 6CmaeHo20 cmeona:
@), _=250°C;0) ¢, _=200°C; 1,4-X,_=2502/kece;2,5-X _=2002kece;3,6-X =1502/kec.e.

Fig. 3. Dependence on the ambient temperature tamb of the inner surface temperature ts at the chimney mouth (1-3)
and the dew point tdp (4-6) at different temperatures tgin and moisture content Xin of exhaust gases after the boiler
in the case of using heat recovery systems and placement of an insertion pipe in the chimney:

a) ¢, =250°C;b) ¥, =200°C; 1,4-X, =250g/kgd.g; 2, 5-X =200g/kgdg.;3, 6-X =150gkgdg.
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Puc. 4. 3anescnicmo 6i0 memnepamypu HaA6KOIUWIHDBOZO CEPEOOSULUA T, MEMNEPAMYPU HYMPIUIHbOT NO6EPXHI
t, . 6 2upii mennoizonvoeanoi Oumosoi mpyou (1-4) i mouxu pocu , (5-8) 3a piznux memnepamyp ,_ma
6onozoemicmi 200 2/kz c.2. OUMOBUX 2a3i6 NIC/IA KOMIIA MA YACHOK RIOMIWLYBAHO20 NOBIMPA G:

a)t, _=250°C;0)t, _=200°C; 1,5-06=0%;2,6—-2%;3,7—5%; 4, 8—10%.
Fig. 4. Dependence on the ambient temperature t , of the inner surface temperature t_at the mouth of
a heat-insulated chimney (1-4) and the dew point t » (3-8) at different temperatures ¢, and moisture content

of 200 g/kg d.g. of exhaust gases after the boiler and particles of admixed air o:
@), =250°C;b) e, =200°C; 1,5-06=0%;2,6—2%;3,7—5%;4,8—10%.
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Puc. 5. 3anescnicms 6i0 memnepamypu HaA6KOIUMHBOZ0 Cepe0OSULLA T, meMnepamypu 6HympiuHboi
noeepxni t 6 2upii menoizonbo6anoi oumoeoi mpyou (1-4) i mouxu pocu t (5-8) 3a pisnux memnepamyp £, _ma
6on0zoemicmi 150 2/ke c.2. Oumosux 2azie nicia KOMAA Ma YACHOK RIOMIULYBAHO20 NOBIMPS G:

a)t, =250°C;0)t, _=200°C; 1,5-06=0%;2,6—-2%;3,7—5%; 4, 8—10%.

Fig. 5. Dependence on the ambient temperature t,, of the inner surface temperature t_at the mouth of a
heat-insulated chimney (1-4) and the dew point t » (5-8) at different temperatures ¢, and moisture content of
150 g/kg d.g. of exhaust gases after the boiler and particles of admixed air o:

@), =250°C;b) e, =200°C; 1,5-06=0%; 2,6—2%;3,7—5%; 4, 8—10%.
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Puc. 6. 3anexcnicmo 6i0 memnepamypu Ha6KOIUWIHDO20 CepeOOsU4A t, MeMNEPanypu 6HympiutHboi
noeepxuit 6 2upii Oumoeoi mpyou 3i ecmasnum cmeonom (1, 2) i mouku pocu t (3, 4) 3a pi3nux memnepamyp
£ _ma éonozoemicmi 200 2/kz c.2. Oumosux 2azie nicis KOMAA MA YACMOK RIOMIUWLY8ANO20 NOGIMPA G:
@)t _=250°C;0)t,_=200°C; 1,3 -06=0%; 2,4-2%.
Fig. 6. Dependence on the ambient temperature tamb of the inner surface temperature ts at the chimney mouth with
an insertion pipe (1, 2) and the dew point tdp (3, 4) at different temperatures tgin and moisture content of
200 g/kg d.g. of exhaust gases after the boiler and particles of admixed air o:
a) ¢, =250°C; b) ¢, =200°C; 1,3 —06=0%; 2, 4-2%.
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Puc. 7. 3anescnicmo 6i0 memnepamypu HaKOIUUWIHBOZ0 CEPeOOSULA t, MeMNEPAMypU 6HYmMPIUIHbOi no6epxXHi

t . 62upni oumosoi mpyou 3i ecmasnum cmeonom (1, 2) i mouxu pocu t, (3, 4) 3a pisnux memnepamyp t
ma gonozoemicmi 150 z/xe c.2. oumosux 2aszié nicia KOM1a ma YacmoK RIOMIULY8AHO20 NOGIMPA G:
@)t _=250°C;0)¢, _=200°C; 1,3 -06=0%; 2,4-2%.
Fig. 7. Dependence on the ambient temperature t , of the inner surface temperature t_at the chimney mouth with
an insertion pipe (1, 2) and the dew point t » (3, 4) at different temperatures ¢, and moisture content
of 200 g/kg d.g. of exhaust gases after the boiler and particles of admixed air o:
a)#, =250°C; b) ¢, =200°C; 1,3 —06=0%; 2,4-2%.
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OTpumaHi pe3ylnbTaTH CBig9aTh, IO BHKOPHUCTAH-
HSl MOBITPSIHOIO METOAY B KOMIUIEKCI 3 PO3MILICHHSIM B
3a1i300eTOHHIN TpyOi1 BCTaBHOT'O Ta30BiJIBIJHOTO CTBOJA 3
YTBOPEHHSIM IMOBITPSHOTO MPOMIAPKY MK OCHOBHOIO TpY-
0010 1 BCTAaBHUM CTBOJIOM TakOX 3a0e3rnedye 3amoOiranHs
KOHJICHCATOYTBOPEHHIO B THPII Ii€i TpyOH y BCIX pEXH-
Max pO3NISIHYTOro KoTia. [Ipu nboMy MakcuManbHa 4acTKa
HiAMINIYBAaHOTO IMOBITPSI Mae JIMIIE ACLIO NEePEeBHILYBaTH
2 %. 3a uuX yMOB pO3paxoBaHHU KOe]ili€HT BUTPAT TEIIO-
i ¥ Ha peaizaliio HOBITPSIHOTO METOAY € He OUIBIINM 32
1 %.

OTxe, 3a pe3ylbTaTaMH BHKOHAHHX JOCHI/DKCHb 3a
YMOB BHWKOPHCTAHHS PO3TSIHYTHX BapiaHTIB CYMICHOTO
BUKOPHUCTAHHS TEIJIOBUX METOIIB, a caMe MOBITPSHOIO Ta
3MEHILEHHS TEIJIOBUX BTPAT B HABKOJMIIHE CEPEIOBHIIE
3 TIOBEPXHI 3a1i300€TOHHOI TUMOBOI TPYOH, peaizyeThCs
Oe3mevHuil pexxuM 1 ekcrutyataiii B yCiX peKUMax po3-
IJSIHYTOTO ~ CMITTECTIANIOBAJIBHOTO  KOTJI4, OCHAIIEHOTO
KOMOIHOBaHOIO CHCTEMOIO TETUIOYTHITI3allii TUMOBHUX Ta3iB.

Bucnoexu.

1. BuKOHaHO pPO3PaxyHKOBI JOCIHI/KCHHS IIOAO
e(eKTHBHOCTI BUKOPUCTAHHS JIsi aHTHMKOPO31MHOTO 3aXH-
CTY 3aJ1i300€TOHHOI TMMOBOI TPYOH CMITTECIATIOBAIBHOTO
OTIATIOBAIFHOTO KOTJIA 3 CHCTEMOIO TETUIOYyTHITI3aIlii Me-
TOAY 3MEHILEHHs TEMJOBUX BTpar 3 Kopmycy Tpyou. Ilo-
Ka3aHo, IO Iel METOJ Y pasi Mofudikallii Tpyou MuUITXoM
ii 30BHIIIHBOI TEIUIO130IALT a00 BUKOPHUCTAHHSI BCTAaBHOTO
ra3oBiJIBIIHOTO cToNa He 3a0e3rnedyye BiBEPHEHHS KOH-
JICHCATOyTBOPEHHSI B TUPJl JMMOBOI TPYOU Y BCIX pEKH-
Max eKcInTyatarlii. 3amoOiraHHs KOHICHCATOYTBOPECHHIO
peasizyeTbes JMIIE 3a BiJ €MHUX TEMIEpaTyp HAaBKOJMIL-
HBOTO CEpPeOBUIIA Ul YCIX PO3MIAHYTUX TEMIIEparyp Ta
BOJIOTOBMICTIB BIAXIJHHUX ra3iB KOTJIa;

2. BCTaHOBIEHO 3aKOHOMIPHOCTiI 3MiHHM TOKa3HHKIB
TETJIOBOJIOTICHOTO CTaHy (TOYKH POCH [, Ta TeMIepary-
pPY BHYTPIlIHLOI f  TMOBEPXHi B TMpPJ JUMOBOI TPyOM)
32 pI3HUX PEKUMIB EKCIUIyaTalil CMITTECTAIIOBAILHOIO
KOTJIa y pa3i CyMICHOTO BHUKOPHCTaHHS IIBOX TEIUIOBHX
METO[IiB, & caMe: MOBITPSIHOTO METOAY Ta METOY 3MEHILICH-
HS TEIJIOBUX BTPAT B HABKOJIMIIHE CEPEAOBHIIE (ILUIIXOM
TETJI0130JIF0BaHHSI KOPIYCY TUMOBOi TPyOM 4M MOHTYBaH-
HS B Hel BCTABHOTO Ta30BiBIIHOTO CTBOJIa). 3a Pe3yib-
TaTaM{d aHai3y BKa3aHWX ITOKA3HHKIB IOKa3aHO, M0 ¥
pa3i BHKOPWCTaHHS JIBOX METOIB pealizyeThcsi Oe3med-
Ha eKCIUlyaTalis JUMOBOI TPyOH B YCiX peXuMax KoTia 3
KOMOIHOBaHOIO CHCTEMOIO TeruioyTwiizamii. [Ipu mpomy
yacTka MiJMIIIyBaHOTO MOBITPs G He mepeBuuye 5 %, a
koe(illieHT BUTpAT TEIUIOTH ¥ Ha peaii3allito NOBITPSIHOTO
MeToay € He BUImuM 3a 1 %.
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The work is devoted to research on the development
and scientific and technical substantiation of measures to
ensure anticorrosion protection of solid waste incineration
plants chimneys. The reliability, strength, and durability of
these chimneys are essential for the uninterrupted operation
of the main equipment of these plants. One of the reasons
for the chimneys destruction is a deviation from the design
mode of their operation, in particular due to condensation on
the internal surfaces of these gas exhaust channels. Among
the factors that exacerbate non-compliance with the design
conditions of chimneys operation is the use of modern heat
recovery technologies that lead to a significant decrease in
exhaust gas temperature and a decrease in their velocity
in the chimneys. The purpose of the work is to develop
and investigate the effectiveness of measures to prevent

condensation in the chimneys of a waste incineration
heating boiler under conditions of using the deep cooling
exhaust gas technology. The main objectives of the work
were to determine the efficiency indicators of preventing
condensation in the chimney when using the method of
reducing heat losses from the chimney hull under conditions
of its modification by heat insulation or placement of an
insertion gas exhaust pipe; to establish the regularity of
changes in the main thermal and humidity indicators at
the chimney mouth with the specified modifications when
using the air method of preventing condensation in gas
exhaust ducts. Known thermal calculation methods of
heat installations and the results of our own research into
heat exchange during deep cooling of exhaust gases of
boiler plants were used. The results of research of the main
indicators of the thermal and humidity state (dew point tdp
and internal surface temperature ts at the chimney mouth)
under the conditions of using combined heat recovery
systems and using the method of reducing heat losses from
the chimney hull through the specified modifications are
presented. It is shown that this method does not prevent the
condensate formation at the mouth of the reinforced concrete
chimney in all operating modes of the considered boiler
during the heating period. Condensation prevention is only
realized at negative ambient temperatures corresponding
to high boiler heat loads. The regularities of changes in the
studied indicators in the case of the combined use of two
thermal methods, namely: a) the air method, which consists
inmixing a part ¢ of the air heated in the heat recovery system
with the exhaust gases cooled in the heat recovery system;
b) the method of reducing heat losses to the environment (by
heat insulation of the chimney hull or installing an insertion
gas exhaust pipe in it). Based on the analysis results of the
studied indicators, it is shown that using these two methods
ensures the safe operation of the considered chimney in all
boiler modes. At the same time, the part of mixed air ¢ does
not exceed 5 %, and the heat consumption coefficient ¥ for
the implementation of the methods is no higher than 5 % of
the volume recovered heat.

References 15, figures 7.

Key words: chimneys, thermal methods, condensation
prevention, corrosion protection efficiency.
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