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IMokazaHo, 110 3BOJIOXKEHHS AyTTHO-
BOrO TIOBITPSI B KOMIUIEKCHUX TEIUIOYTH-
Ni3aLidHNX CHCTEMaxX Ta30CTOKMBAIBHIX
KOTEJIbHUX YCTAHOBOK 3a0e3reuye CyTTeBe
3MEHILICHHsT KOHLEHTpALlii OKCHJIiB a30Ty
B IMMOBUX Ta3ax 3a PaXyHOK MPHUTHiYEeHHS
1X YTBOPEHHS B TOMIi KOTJa MPU BBEAICHHI
BOJIOTY 3 LIIM TOBITPSIM.

Bi6a. 15, puc. 3.

IToka3aHo, 4TO yBIaXKHEHUE 1y ThEBO-
ro BO3[yXa B KOMIUICKCHBIX TEMIOYTUIIH-
3aIMOHHBIX CHCTEMaXx Ta30MoTPeOIsTIOIIIX
KOTEJIbHbIX YCTAHOBOK O0ECHEeUMBAacT Cy-
LIECTBEHHOE YMEHBIIEHUE KOHLEHTpaLUK
OKCHJIOB a30Ta B JIbIMOBBIX I'a3ax 3a CUeT
MOIABJIEHNS] X 00Pa30BaHMs B TOMKE KOT-
Jla P BBEJICHUU BJIArM C 3TUM BO3[yXOM.

It is revealed that the humidifying of
blown air in complex heat recovery systems
of gas-fired boiler plants provides the
significant reduction in the concentration
of nitrogen oxides in exhaust-gases due to
the suppression of their formation in the
boiler furnace when moisture is introduced
with this air.

KurouoBi ¢jioBa: razocnoKuBajibHi KOTJIOArperaT, KOMIUJIEKCHI TEMJIOYyTUIi3aliiiHi CUCTEMU, 3BOJIOXKEHHSI OYTThOBOIO

MOBITPS1, 3MEHIIIEHHST BUKU/IIB OKCHUJIiB a30TY.

G — BuTparTa;

NO, — okcuum asora;

{ — TeMIIepaTypa;

[} — BojonanMBHe CriBBi/IHOLIICHHS;

CxopovyeHHs:
KBTII — koeilieHT BUKOPUCTAHHS TETUIOTH MaJINBa;
XBO — XiMBOOOYHIIIEHHS,;

[IpoGnemu omAHOrO BUKOPUCTAHHS MajuBa Ta 3a-
XMCTY JIOBKIJUISI CTAlM NPIOPUTETHUMU B CBITOBIN eHepre-
TWYHIA npakThLi. OCHOBHUM HampsiMOM MiJIBULIEHHS eek-
TUBHOCTI BUKOPUCTAHHS TMaJluBa € YTWJIi3aLis CKUHOI Te-
TUIOTH Pi3HUX TeruioeHepreTuuHux cucteM [1-12]. Tlokpa-
IICHHST €KOJIOTIYHUX TMOKA3HUKIB E€HEPreTUIHUX 00’ EKTIB
3[IAICHIOETLCS TTPU 3aCTOCYBAHHI TEIUIOYTUII3AL[IHUX TeX-
HOJIOTiM Ta CHeliaJIbHUX 3aXOfiB. AKTYaJIbHICTb HAayKO-
BUX 3aBJlaHb 33 BKa3aHWUMH HAMpsIMaMK 3pOCTAE Yy 3B’S3KY
3 HEYKJITHHUM JIOPOXKYAHHSIM MaJIMBA TA MOCUIIEHHSIM BUMOT
L1070 3MEHUICHHS 3a0pyAHEHHSI HAaBKOJIMIIHBOIO CEPEe/IOBHU-
uia.

OpnuH i3 IITSIXiB MOKPAIIEHHS €KOJOTYHUX MOKAa3HUKIB
KOTEJIbHUX YCTAaHOBOK KOMYHAJILHOI TEIIOEHEPreTUKU
NOJISIrae y 3HUKEHH] BUKWIIB OKCHJIIB A30TY B HABKOJIMILIHE
CEepeJIOBUILE 3aBJISIKM MPUTHIYYBAHHIO 1X YyTBOPEHHS B TOI-
KOBOMY MpOCTOpi KOTJIa NMPU 3HMXKEHHI TeMIepaTypu ro-
pinns [13-15].

Jns migBuIIeHHsS e(eKTUBHOCTI BUKOPUCTAHHS Mau-
Ba B KOTEJbHUX YCTAHOBKAX 3aCTOCOBYIOTBHCSI KOMIJIEKCHI
TeroyTunizauiinicuctemu [1,8,11,12],B sikux yTusnizoBaHa
TEIUI0Ta BUKOPUCTOBYETBCSE st Pi3HUX MOTPeG, HANPUKIIAL,
TS HmlrplBaHH;I BOJIA CICTEM XlMBOlIOO‘II/IIHCHHH (XBO) ta
HarpiBaHHs 31 3BOJIO>KEHHSIM 1y TTHOBOI'O HOBlTpH ITpuHum-
MOBa cXeMa Takol KOMIUIEKCHOT TeTJI0y TUITI3aliiiHOT cucTe-
MU HaBefieHa Ha puc. 1.

[inirpisanns nosiTpst Ta Bogu XBO B Takux cuctemax

Inpexcu:

B — BOJIOra;

BUX — BUXIJ;

BX — BXIJI;

HC — HAaBKOJIMIITHE CEepPEJIOBUIIIE;
T — IPUPOJTHUI Ta3.

npusHavyene migsuimuTu KBTI kotna, a #oro 3BOJIOXKEH-
HSl y KOHTaKTHIfl KaMepi — 3MEHILUTH PiB€Hb YTBOPEHHS
OKCHJIiB a30Ty 3aBMISKM 3HMXKEHHIO TEeMIepaTypu B TOMNKO-
BOMY IIPOCTOPI.

Po6oTa TennmoyTuitizaifiHol YCTaHOBKY 3MIiACHIOETHCS
TAKUM YHHOM.

BigxigHi muMoBiI ra3m KoTjoarperata 3 MiIBUIICHUM
BOJIOFOBMICTOM CIOYATKY OXOJIO/XKYIOThCS Y BOIOAOTpiBayi
(B), a pani Hagxonate y Bopomniairpieau (IIB), ne oxonop-
SKEHHS$1 BiIOYBA€TbCSl HUKYE TOUKM POCH BOJISHOT MapH, 1110
MICTUTBCSI B LIX Ia3ax, TOOTO B KOHJACHCALIIHOMY PEeKIMi
3 BUKOPHCTAHHSIM TEIVIOTH KOHJICHCALIl YaCTHHU MapH 3
AMMOBHX TasiB. ITojanbiue OXOIOXKEHHS IMMOBUX TasiB 3
peani3allielo KOHJIEHCALIIHOTO PEeXKNUMY 3JICHIOETbCA Y
mijiirpiBayi  XOJIOAHOI BOAUM CUCTEMHU XiMBOJIOOYMILICHHS
(BIT XBO). [Tumogi rasu micist BopomiztirpisadiB B/ Ta BIT
XBO mipcymyrorbest y razonifirpiBaui (I'TI) mo piBH#, 110
[03BOJISIE YHUKHYTH KOH/ICHCATOYTBOPEHHS y I'a30B1BIIHUX
KaHajlaX KOTEJIbHOI YCTAaHOBKH, 1 HAAXOMSATHb JI0 AUMOBOL
TpyOHU.

Bopa 3 Bojo36ipHuka B3 3abupaeThcst HacocoM i cro-
YaTKy TPOKAYYEThCS Hepe3 BOHOHiHil"piBa‘{ I1B, ne Harpi-
BAETHCSI, @ ANl LWMPKYJSILIAHIA KOHTYP PO3rallyXKy€ThCsl.
YacTuHa BOAM HAJXOMWUTE [0 KOHTAKTHOTO MOBITPOIfirpi-
Baya (KII), y skomy cTikae mo TenjaoMacooOMiHHIN HACA/I,
OXOJIOJPKYETHCS 3 YAaCTKOBMM BHUIAPOBYBAHHSM 1 HaJXo-
auTh 0 Bono30ipuuka B3. Pewrra Bogu mpoxompuTh uepes
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Puc. 1. IIpunyunosea cxema KOMRIAEKCHOI menaoymunizayinnoi cucmemu 0,14 nidicpieanus
i 3607101CEHHA OYMMBOBO20 NOGIMP MA NIOIZPIGAHHA XOI00HOT 600U HA XIMBOOOOUUULEHHA:

IIH — nogimponacpieau; KII — konmaxmnuuii nogimponioicpieau; I1/] — nosimpooozpisau;
BJ[ — 6000002pisau; IIB — nosepxnesuit 6ooonioicpieau; BII XBO — 600oniodizpiseau xon00noi éoou cucmemu XBO;
I'll - zazoniodizpieau; B3 — ¢00030ipnuk; LIH — yupKynayiinuii nacoc.

Boofjorpisay B, rasoninirpisay I'TI, noitpogorpisad IIJ1
i nosiTpoHarpiBau [TH, nocnijloBHO 0X0/0KyIOUKCh, 1 Ta-
KOK HagxonuTh 10 B3. [lami nyKiI NOBTOPIOETHCS .

XoJofiHe BITHOCHO CyXe TIOBITPSI 330BHI KOTEJIbHI
CMOYaTKy HAAXOAUTh 10 nmoBiTpoHarpiBaya [TH, me mimirpi-
BAETHCS, A CHPSIMOBYETHCS /IO KOHTAKTHOTO TEIMI000-
minHuka KI1, y sskoMy HarpiBaeThcst Ta 3BOJIOXKYETHCS, 1 Ue-
pe3 nositpoporpiBayu I1J1 BifBOAUTHLCS 3 TEMIOYTUII3aLii-
HOI YCTaHOBKH, ICJISI YOTO TOJIAETHCS y MOBITPOBIf 1 HafI-
XO[UTh JI0 ra30MaIbHUKOBOTO MPUCTPOIO KOTEJIBHOIO arpe-
rara.

3aB[sIKM MIJIBULLECHHIO TEMNepaTypy MOBITPsi, TOOTO
301MbLICHHIO HOrO BOJIOTOEMHOCTI Tepefl KOHTAKTHUM
NOBITpONijirpiBayeM, 301bIIYETHCS CIOKMBAHHS OCTAHHIM
TEMIOTH 1 MIJIBUIIYETHCS €KOJIOTiuHa e(heKTUBHICTh KOTJIA
3a PaxyHOK 3MeHIIeHHs: yTBOpeHHst NO B TONKOBIi Kamepi
KOTJIa.

Meta paHoi po6OTH TOJSITA€ B OLiHIOBAHHI OOCSTiB
3MEHIICHHS! BUKW/IIB OKCHJIIB a30Ty TpPH 3BOJIOKEHHI /1yT-
THOBOT'O TIOBITPSl /ISl BOJOTPIMHMX Ta NMapOBMX Ia30CIMo-
>KUBAJIBHUX KOTJIB B PI3HUX peXXMMax poOOTH 3a3HaueHOL
KOMIIEKCHOT TeTIJIOY THITi3aI[iIHOT CICTEMHU.

[Tpu npoBenieHHI IOCIiIKEeHb, HABAHTASKEHHS BOJIOTPili-
HOr'0 KOTJIa PUIMAIIOCs] 3TiJIHO 3 TEMJIOMEPEsKHUM rpacikom
KOTEJIbHI 3 TepenajjoM TeMnepatyp temioHocis 95...70 °C,
a MapoBOro — BIJMOBIANIO IBOM peKUMaM HOro podoTu 3a
pernameHToM, a came 100 i 50 %. Temneparypa HaBKO/MIL-
HBOTO CEPENIOBUIIIA £ 3MiHIOBaJIach Bif Minyc 20 [0 Tutroc
10 °C. O6CsIrM 3MeHIIICHHS! NO, Bu3Ha4anuch B 3aJ1€XKHOCTI
BiJ| BOJIONIANIMBHOTO CITiBBI/JHOILICHHS! [ B Tomui KoTIa 3a f1a-
Humu [15].

BifHOCHE 3MEHIIEHHST OKCH/IIB a30TY B MPOJIyKTax 3ro-

PSIHHSI 3aB/ISIKM 3BOJIOXKEHHIO JIyTTHOBOTO MOBITPSI pO3paxo-
BYBAJIOCh 3a (POPMYJIAMHU:

NO™™ /NO? =0947¢"%°% +0,066 » )

B=G/G_,kr/r, 2)

nie 3 — BOJoNaNvBHE CIiBBiIHOILICHHS;
G . G, — MacoBi BUTPaT# NPUPOJJHOTO rasy Ta BOJIOIH, LIO
BHOCHUTKCS B TOTIKY 3 Iy TTHOBUM TOBITPSIM.

PesynpraTi po3paxyHKiB HaBefieHO Ha puc. 2. Sk
BUJTHO 3 HABEJICHMX JAaHWX, /I BOJIOTPIHOTO KOTJa TIPH
3aCTOCYBaHHI TIPOTIOHOBAHOI CHUCTEMM TEIUIOYTHITi3amil
peanizyeTbcst BitHOCHe 3MeHmeHHss NO **/NO *™ o6csris
YTBOPEHHsI OKCHJIiB a30Ty Biji 22 10 63 % B 3ae>KHOCTI
BiJl pesKuMy poOOTH KOTJIa 3TiJHO 3 TEMIIEPATYyPOI HABKO-
JIMLIHBOTO cepefoBuia 7, . O0macTh MiHIMAIbHUX 3HAYCHB
NO ““X/NO BX BmHOBm’ae TeHJIOMy Mepioy OMaOBAILHOTO
ce30Hy LI 0B’ 513aHO 3 GiNIbLI BUCOKOKO BXifIHOHO Temnepa-
TYPOIO TOBITPsI (Z, ) T 3MEHILEHHSIM HOTO BUTPATH 3TiJIHO 3
TeMIICPATypPHIM rpa(leOM KOTEJIbHI.

[Mpu mijBUILIeHHI BKa3aHOI TeMmepaTrypu 3pocTae i
TeMIepaTypa MOBITPSl HA BXOJli B KOHTaKTHY Kamepy, IO
JTO3BOJISIE 3BOJIOXKUTH 1€ IOBITPSI 710 O1ITBIIT BUCOKOTO PiBHS,
a BIANOBIJHO 1 301JLLINTHA BOJIOINAJMBHE CITIBBIJIHOLLIEHHSI,
110 3a0e3nevye 3MeHILeHHs! 00CSITiB YTBOPEHHS OKCH/IIB a30-
Ty B TONKOBOMY MPOCTOPI KOTJIa.

J7151 1apoBOro KOTJIA PE3yJIbTATH JOCIIIKEHb CBIYATb,
110 manaSOH 3minn NO "/NO * TakoX 3a1eXuThb Biji pe-
XKUMy #0ro poborn Ta BXIHHOI Temnepatypu HArpiBaHoOro
HOBlTpH (¢,). Binb Bu{quHI/H/I piBeHb 3HIZKEHHS CITiB-
Bmﬂomenﬂﬂ NO **/NO > signosifae 50 % HaBaHTaXKEHHIO
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Puc. 2. 3anexcuicmp 6i0 memnepamypu HaKOIUUWIHBO20 CEPEO0BUULA BIOHOCHO20 3MEHUIEHHA OKCUOIE a30my
6 MONK08OMY RPOCMOPI 80002PIliHO20 MA NAPOBO20 KOMIIE 8 PI3HUX pexcumax iIXHboi pooomu
npU 3aCMOCYyBAHHI KOMNJIEKCHOT Men10ymunizayiitnoi cucmemu 013 nidizpieanHs i 36010HCEHH
OymmMb06020 NOGIMPA MA HAZPIBAHHA 600U HA XIMEOOOOUUWEHHS:
1 — 6o0oczpiitnuil komen; 2, 3 — naposuii komen 3 nasaumasicennuam 100 ma 50 % eionoegiono.
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Puc. 3. 3icmaenenna po3paxynkosux ma eKCnepuMeRmanbHux 0anux 6ionocnoi konyenmpauii NO
Y 6IOXIOHUX 2a3aX NPU 360710MHCEHHI NOGIMPA Y KOHMAKMHII KAMEPI KOMNIEKCHOT menaoymunizauiitnoi cucmemu
6 3a1eHCHOCMI 610 6000NAIUBHOZ0 CNIGBIOHOWIEHHS [3:
1, 2, 3 — excnepumenmanshi oani inuux oocnionuxie [15]; 4 — ekcnepumenmanvHi 0ani 61acHUX BUNRPOOYBAHb;
5 — meopemuuna kpuea 3a cniegionowennuam (1).

KOTJIa, 10 MOB’S3aHO 31 3MEHIIEHHSIM BUTpAT TMOBITPS Ta
nanuBa. Tak Npy JaHOMY HaBaHTa>KE€HHI 0OCSTH 3MEHIIEHHS
YTBOPEHHS OKCHJIIB a30TY 3MiHIOIOThCS Biff 27 10 63 %, a ipu
HaBaHTaxkeHHi 100 % — e B mexkax 21...54 %. [1pu upo-
My OUTBII 3HAYEHHS! BKA3aHOTO 3MEHIIIEHHS BiIMIOBIAlOThH
BUILMM TEMIIEPATYPAM / , 11O, SIK 3a3HAYANIOCS, 3yMOBJIEHO
OiNbIIIMM PiBHEM 3BOJIOXKEHHSI, 4 BiTaK i piBHEM BOfOIa-
JIMBHOTO CHiBBiJJHOLLEHHS.

J1OCTOBIpHICTb Pe3yJbTATIB JIOCHIIKEHb JOBOJUTHCS
LUISIXOM 3ICTaBJICHHS JAHUX PO3PaxyHKiB Ta €KCIIEPUMEHTIB
MY OIiHFOBAHHI PIBHS 3HIKEHHS BUKWIIB OKCHJIIB a30Ty
IUISIXOM BBEJICHHSI BOJIOTH 3 YTTHOBUM TIOBITPSIM B TOTKY
KOTJa. BignoBifHi pe3ynbraTy HaBefieHo Ha puc. 3.

Pospaxynkosi fjani 3uwkenHs NO_ (kpuBa 5) Bu3-
Havyanuch 3a 3anexHicTio (1). ExcnepuMeHTanbHi TOY-
K¥ BIJIMOBIAaJIN pe3yJbTaTaM IHIIMX AOCHITHWKIB [15] Ta
BracHux BuMmipisB NO_Ha BHUXOJIi 3 KOMIUIEKCHOI CHCTEMH

IUISL TIIrpiBaHHsI Ta 3BOJIOXKEHHS Ty TTHOBOTO MOBITPSI, SKa
BrpoBakeHa y KotenbHi [TAT «KuiseHepro».

Pe3ynbraTi BKa3yloThb Ha LIJKOM 3aOBUILHUI 30ir
PO3PaxyHKOBMX Ta EKCNIEPUMEHTAIILHIX IaHNX.

3acTocyBaHHs I KOTEJIbHUX YCTAHOBOK KOMIUIEK-
CHUX TeTJIOYTUTi3al[iIfHUX CHUCTEM 3 MiIirpiBaHHsIM i1 3BO-
JIOKEHHSM ~ JIyTTbOBOIO TMOBITPSl Ta HarpiBaHHSM BOJU
Ha XiMBOJIOOYMIIICHHSI OKpPiM MifIBUILIEHHS €KOJOriYHOT
e(peKTUBHOCTI KOTJIB 3abe3neuye 30iblIEHHS] 1XHbOTO
Koe(illieHTa BAKOPUCTAaHHS TeTUIoTH nanmBa Ha 11...18 %.

Bucnoeox

TennoyTuinizaniiiHi TEXHONOTIT 31 3BOJIOXKEHHSIM MyT-
THOBOT'O TMOBITPS ISl TTAPOBUX 1 BOJIOTPIMHUX KOTEJIBHUX
YCTaHOBOK 3a0€3MeuyoTh MijIBULLIEHHS €(PeKTUBHOCTI BUKO-
PUCTaHHS TEIUIOTU NAJIMBA TAa CKOPOUYEHHSI BUKU/IB OKCH/IIB
azoTy Ha 21...63 % B 3aJIeXHOCTI BijJj HABaHTa>KEHHSI KOTJIA.

ISSN 0204-3602. Npom. TennoTtexHika, 2018, m. 40, Ne2

29



KOMYHAJIbHA TA NMPOMUCITOBA EHEPIETUKA

JIITEPATYPA

1. [omuuckmi, A. A., Puaiko, H. M., HaBpojckas, P.
A., I'megamr, I'. A. (2014). OcCHOBHBIC TIPUHIWTIBI CO3TAHUS
TeTJIOY TUIN3AIMOHHBIX TeXHOJIOTHI /1711 KOTEJbHBIX MaJIon
sHepreTuku. [IpombIilieHHast TemoTexXHuka, 36(4), 27-34.

2. @unanko, H. M., HaBpojckas, P. A., llleBuyk, C. 1.,
Hpecuy, I'. A., Thegaw, I'. A., I'mymak, O. 0. (2014).
TemnsoBble MeTOfBI 3aIIUTHI TA300TBOJSIINX TPAKTOB KO-
TEJIbHBIX YCTAaHOBOK C TJIyOOKMM OXJIAKACHUEM TBbIMOBBIX
ra3oB. CoBpeMeHHas HayKa: UCCIICIOBAHUS, UIeU,, Pe3yJIbTa-
ThI, TexHosoruu, 2(15), 13-17.

3. Bumun, JI. b., ®uanko, H. M. (2008). Ananus s¢-
(peKTHBHOCTHU TEMJIOHACOCHBIX CUCTEM YTUJIM3AIUK TEIIO-
Thl KaHAJIM3ALWOHHLIX CTOKOB JIJIsl TEIIOCHAGKEHUST COLM-
aJbHBIX 00BbEeKTOB. [IpoMblmmieHHas TemoTexauka, 30(1),
77-85.

4. ®uanko, H. M., Apornos, U. 3., HaBponckas, P.
A., Ilpecny, I'. A. (2003). D¢ PeKTUBHOCTb NMPUMEHEHHUS
KOHJICHCAIIMOHHBIX TEIJIOYTHJIN3aTOPOB B CHCTEMaX Tero-
cHa6xeHus. [IpoMbIieHHas TermoTexHuka, 25(3), 36-41.

5. @®uanko, HM., 3umun, JIb., [[yoosckor, C.B.
(2000). YTunmzauusi HEpruv BHIOPOCOB CHUCTEM MECTHOM
BEHTUJISILIUM METPOMOJIUTEHOB C MOMOIIBIO TETJIOBBIX HACO-
coB. [IpombinieHHas TemnorexHuka, 22(1), 90-93.

6. @manko, H. M., ['omon, B. U., HaBpojckas, P. A.,
IIpokonos, B. I'., Ilpecuy, I'. A. (2000). OcoGeHHOCTH Me-
TOJIMKN pacyeTa MOBEPXHOCTHBIX TEIJIOYTUIIM3aTOPOB KOH-
[IEHCAIIMOHHOTO Tuma. [IpoMbIIIeHHas] TEMIOTEXHUKA. 22
(2),49-53.

7. ®uanko, H. M., lllepenxosckuii, IO. B., CrenaHoBa,
A. U., Ilpecuy, I'. A., HaBpojckas, P. A., Maneukas, O. E.,
THepgaw, I'. A. (2012). TepmoguHamMuyeckasi ONTUMU3aLUS
1 aHamm3 3(PEKTUBHOCTH TEIUIOY THIIN3AUOHHON CHCTe-
MbI KOTEJIbHBIX arperatoB. [IpoMbIiiyieHHasT TeMI0TeXHUKA.
34(2), 59-66.

8. Dianko, H. M., Ilpeciuy, I'. O., HaBpojcbka, P. O.,
THegam, I'. O. (2011). Y ockoHaIeHHSI KOMILIEKCHOT CUCTe-
MU yTUTi3aMii TeMIOTH BiIXIJHUX ra3iB KOTJIOATrperaTiB s
TiIirpiBaHHs i 3BOJIOKEHHS Iy TTHOBOTO TOBITPsI. [TpoMbIiir-
JieHHas TerjoTexHuka. 33(5), 88-95.

9. ®unanko, H. M., HaBpojckas, P. A., Ilpecuy, I'. A.
(2007). Anamu3 3p(PeKTUBHOCTH TEMIIOOOMEHHOTO 000pYy-
JOBaHus JiJ1s1 o0ecneyeHus OTCYTCTBUS KOHIEHCATOOOpa3o-
BaHUSl B TA300TBOMSIIMX TPaKTaxX KOTENbHBIX. [TpoGieMbl
MPOMBILIEHHON TEMIOTEXHUKU: Te3uchbl V-oii MexjyHa-
ponuoil kongpepeHuuu. M3narensctso JIbiouab, 171-172.

10. @uanko, H. M., lllepenkosckutii, 0. B., CrenaHo-
Ba, A. ., I'onyounckuit, 11. K., HaBpojckas, P. A., Hosa-
koBckmr, M. A. (2008). KoMIJIeKCHBIN TTOAXO/ K OIEHKE
3(p(peKTUBHOCTU CUCTEM YTUIM3AIUN TETJIOThI OTXOMSIINX
ra3oB 3HEPreTMYECKUX YCTAHOBOK. DKOTEXHOJIOTUU U pe-
cypcocbepeskenue, (5), 22-28.

11. @uanko, H. M., HaBposckas, P. A., I'nepaur, I'. A.,
Ilpecuy, I'. A., CrenanoBa, A. H., lllepuyk, C. H. (2014).
[ToBbimenne 3hHeKTUBHOCTH KOTENLHBIX YCTAHOBOK KOM-
MYHAJILHOW TEIJIOHEPreTUKU MyTeM KOMOWHUPOBAHHOTO
UCTOJIL30BAHUS TETJIOThI OTXOMSIIUX I'a30B. ANbTEPHATUB-
Hasl HepreTuka u skosorus, (15), 126-129.

12. HaBpojcbka, P. O., ®ianko, H. M., I'neqaw, I'. O.,
Cbponosa, I'. O. (2017). EneproeekTUBHA TEMIOYTHU-
JizamiiiHa cUcTeMa ISl MiIirpiBaHHsT TeTJIOMEPEKHOI BOIU
Ta JYTTHOBOIO MOBITPSI KOTJIIB KOMYHAJILHOT TEIJIOEHEpTe-
tuku. [Ipomucsosa tennorexuika, 39(4), 69-75.

13. Curan, A. U. (2004). BausiHue Biaru B 1yTHEBOM
BO3/IyXe Ha 3(P(EeKTUBHOCTh pabOThI KOTIIOB MPOMBIIILICH-
HOWl M KOMMYHAJILHOU 3HepreTuku. TemmosHepreTrka, 12,
34-37.

14. Byxapkun, E. H. (2004). K Bonpocy 06 yyulieHun
9KOJIOTUUECKUX MOKAa3aTesell ra30uCHob3YIOUX YCTaHO-
BOK. [IpoMbIisieHHas aHepretuka, 6, 40-42.

15. Hamepckwuii, 10. M., HoBukoB, b. E., XacaHoB—
Araep, JI. P. (1991). HekoTopble 5KOJIOrMYeCKUE aCTIEKThI
BHEJIPEHUST TIPUPOOOXPAHHBIX U SHEPTOCOEPETraroIIX TeX-
Hosioruit Ha TOC. TennosHepreTuka, 4,61-63.

30

ISSN 0204-3602. Npom. TennotexHika, 2018, m. 40, Ne2



KOMYHAJIbHA TA NMPOMWCITIOBA EHEPI'ETUKA

INCREASE OF ECOLOGICAL EFFECTIVENESS
OF COMPLEX HEAT-RECOVERY SYSTEMS
FOR BOILER PLANTS

Fialko N. M., Navrodskaya R. A., Presich G. A.,
Gnedash G. A., Shevchuk S. 1., Martiuk O.V.

Institute of Engineering Thermophysics of the National
Academy of Sciences of Ukraine,
vul. Zheliabova, 2a, Kyiv, 03680, Ukraine

Problems of environmental protection and energy-saving
became priority in world practice. The main directions of
deciding these pressing problems in municipal heat-power
engineering is to improve the environmental indicators of
heating boiler plants and increase the efficiency of using fuel
in them through the use of technologies for deep recovery of
the exhaust-gases heat. The relevance of scientific problems
in these directions is increasing due to the steady increase in
the fuel-energy costs and the strengthening of requirements
to reducing environmental pollution.

When using these technologies of deep heat-recovery of
exhaust-gases, the condensation mode of the heat-recovery
equipment is realized, when, apart from to the so-called
clear heat of these gases, the latent heat of condensation
of the water vapor contained in them is also used. The
condensation mode implementation also improves the
ecological indicators of the boiler due to the reduction
of fuel consumption and the dissolution in the resulting
condensate of a part of harmful emissions formed during its
combustion.

The use of modern heat-recovery technologies for the gas-
fired boiler plants with complex use of recovered heat for
the preheating of boiler water, water of the chemical water-
purification system and blowing air makes it possible to
reduce fuel consumption in the boiler and, accordingly, its
harmful emissions by 8...12 %.

Humidification of the blowing air through the use of the
recovery heat also provides a reduction of nitrogen oxides
emissions to 60 % by suppressing their formation in the
boiler combustion chamber.

References 15, figures 3.

Key words: gas-fired boilers, complex heat-recovery
systems, blown air humidifying, decrease of nitrogen oxides.
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