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AHHOTALIUA

B cTatbe paccMOTpeHBI BOIIPOCH MOBHIIICHUS KO3 (DUITHEHTA ITOIE3HOTO JEHCTBUS MPOMBIIIUIEHHBIX OTOIMUTEIBHBIX
KOTJIOB MaJIOil MOIIHOCTH IPU CXXHTAaHWHM TBEPAOTO TOIIMBA B HEMOIBI)KHOM ClIO€. Y COBEpIICHCTBOBAHHAS
KOHCTPYKLHS TOINOYHOM KaMepbl UCKIIOYAeT MOTepU MEJIKUX 4YacTed yris uepe3 KOJOCHUK. Bozayx moctymaer
gepe3 GOpCyHKH B 30HY TOPEHUS YIS U KOHTPOJIUpPYETCs mpoiecc ropenus. Llenpro HacTosmeld paboThl SBIsIeTCS
obecrieyeHre MOJHOTHI CrOpaHUs TOIJIMBA B TOIKE JJII MAKCUMAJIBHOTO TEIUIOBBIACIICHUS U CHUXKEHUS BPEIHBIX
BBIOPOCOB B aTMOC(]epy, a TAKKE YCOBEPIIEHCTBOBaHUE TEXHOJIOTHUH CKUTaHUs B KOTIaX MaJIOH MOLUTHOCTH, UMEIOILHUX
TOMOYHBIE KaMePHI AJI5 COKUTaHUS B HETIOIBUXKHOM CJIO€ YTJISl C UCIIOIb30BaHMEM KOJIOCHUKOBOM perneTku. [IpuBeneHsl
KOHCTPYKTHBHAsI CX€Ma TOIIOYHOW CHUCTEMBI M (PYHKIIMOHANBHAS CXEeMa IpeJiaraéMoil aBTOMATHYECKON CHCTEMBI
pEeTyIMpOBaHUS NOJa4X BO3AyXa. M3I0KEHBI pe3ynbTaThl NMPOBEACHHOTO HCHBITAHHUSA YCOBEPIICHCTBOBAHHOTO
kotia KBTC-0,2 u onpeneneHbl TEXHUKO-9KOHOMHUECKUE TTOKA3aTeNH, KOTOPHIE CBUIECTENIBCTBYIOT O MOBBIIICHHH

s hekTruBHOCTH PabOTHI KOTIIA.

1. BBenenue

['mobanpHble W pEeTMOHANBHBIE KINMAaTHYECKHE
M3MCHECHUS SIBIISIOTCS CEPbE3HBIM BBI3OBOM JUISl Ue-
noBeuectBa B XXI cromerun. CorjacHo IaHHBIM
BcemupHoit  METEOpOJIOrMYECKON  OpraHu3alluu,
nociennee aecsatmierne XX Beka ObUIO caMbIM
TEIUIBIM 33 BCIO MCTOPHIO HAOMIOJeHUI. YCTaHOB-
neHo, uro 2016, 2019-2020 roas! BOIUIM B TPOUKY
caMbIX TerbiX. CpenHss Tiio0anbHas TeMIieparypa
B mrepuon ¢ 2017 mo 2021 rox sBiseTcs OqHON W3
CaMBIX BBICOKHUX 32 BCIO UCTOPHUIO HAOIOJACHUIA H 110
oueHkaM cnenuaanctoB Ha 1,06-1,26 °C Bpimie 1o-
nHIycTpuansbaoro ypoBas 1850-1900 romos [1]. B
pabote [2] paccMOTpPEHO COBPEMEHHOE COCTOSHHE
MpoO0JIeMBbI 110 CHUXEeHHIO BEIOpocoB CO, mpu Cxu-
raHUM yTis, UCMOJIB3yeMOr0 B KaueCTBE TOIUIMBA B
sHepreTnke. KpaTko paccMOTpeHbI OCHOBHBIE CTa-
nuu ropenns yria. Ha cxuranue 1 kr yrias yxonut 2
KI aTMOoc(epHOTro Kuciaopona, torga kak ADC mpo-
M3BOJIUT DHEPTHIO, «HE MOTpeOnsiss» kuciaopon. [pu
CXKMTMaHUU YIJIsg TpaTUTCS 10 21 MIPA.T/TOA KHUCIO-
pona, T.K. YIIEKUCIBIA ra3 morjomaer nHdpakpac-
HOC W3IyYCHHE, MPOUCXOAUT AKKYMYJSIHS YacTH
Teria B aTtMocdepe, KOTOpoe B MPOTHBHOM CiIydae
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paccesiioch Ob1 B kKocMoce. [1oaToMy TemoBble OT-
XOJIbl SIBJISIOTCS HanOoJIee OMacHbIMU 1Jis1 Onochepsl
TUTAHETHl U YEJIOBEYEeCTBA, IMOCKOJBKY HX BO3ACH-
CTBHUE HA €€ COCTOSIHUEC UMEET KOMILJICKCHBIHN U Jae-
KO WIYIUH MO0 CBOMM ITOCJICACTBHUIM XapakTep s
W3MEHEHHsI TETUIOBOTO PeXuMa Omochepsl, BIIHSIO-
[IeTO Ha KapTHHY MPOTEKAIOMNX B HEHW (hHU3MIECKIX
U XUMUYECKHUX mpoueccos [3].

B MUpoBOM TOIUIMBHO-3HEPTETUYECKOM OayiaHce
Ccpenr UCKOMAeMBIX YIJIEBOJOPOJHBIX TOILIUB YTOIb
COCTaBJISIET OJHY TPETh MUPOBON MEPBUUHOU SHEP-
rur U okoso 40% wucnonp3yemMoro Aisi BeIpaOOTKH
JNeKTpuYeckoir 3Heprum. Kaszaxcran pacmnomnaraer
Ha cBoel Tepputopun 3,3% OT MHPOBBIX MPOMBIIII-
JeHHBIX 3amacoB yras. OAHON M3 KPYyHHBIX OTpac-
nedt s3xkoHoMukH PecnybOnuku Kaszaxcran sBrsercs
yrojpHasi NpPOMBINIUICHHOCTh. OHa o0OecrneunBaet
npon3BoAcTBO Oonee 70% dIEKTPO’HEPTHH, IOJ-
HYIO 3arpy3Ky KOKCOXHMHYECKOTO IPOW3BOJICTBA,
[EINKOM YJIOBJICTBOPSET IMOTPEOHOCTH B TOILIUBE
KOMMYHAJIBHO-OBITOBOTO CEKTOpa U HaceneHus. [lo
JaHHOMY Toka3arenio KasaxcraH BXOIUT B IECATKY
cTpaH-muaepoB B Mupe. OTpacib obecrieunBaeT Je-
CATKH THICSY pabOYMX MECT, IPUHOCUT CTPaHE JKC-
MOPTHYIO BBIPYUKY [4, 5].
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B KaszaxcraHe UMEOTCS MOYTU BCE BUIBI YIS —
oT OypBIX 10 KaMEHHBIX, KpoMe aHTpanuTta. OO0t
3anac yris B PecryOnuke KazaxcraH oneHuBaetcs
B 150-160 mupa.t. Y3 umcia GallaHCOBBIX 3aracoB
62% 3aHMMAIOT 3amacel OyphIx yriei, 38% cocras-
JSI0T KaMeHHbIe yriin. [lonaBnsromas 9acTs 3aacos
yrield HaXOAUTCs B MECTOpOXkIeHusx LleHTpaipHOTO
KazaxcraHa, U3 KOTOPBIX POMEIIIJICHHOCTHIO OCBO-
enbl Kaparammuackmii, DkubacTy3ckuii u Maiiky-
OCHCKHH yTroiabHBIC OacCeHHEI [6].

Hu3zkast mI0THOCTh HaceNeHHus W O0IIMpHAs Tep-
putopus Kazaxcrana 3aTpyaHSIIOT IPOBEICHUE Ta3u-
(uKanuu BO BCEX HACEJICHHBIX IMyHKTaX PeciyOiu-
K. B OCHOBHOM JaHHAas IpOrpaMMa BBITTOHIETCS B
OKPECTHOCTSIX, OJIM3KO pPa3MEIICHHBIX HAaCEJICHHBIX
MyHKTaX K MECTy JOOBIYH ra3a ¥ MOJIC3HBIX HCKOTIae-
MbIX. Takas TeppuTopraibHast 0COOCHHOCTh W HAJH-
yue OGOINBIIOrO 3amaca YISl BEIHYXKJAIOT JTOCTaTOY-
HYIO YaCTh HACEJICHUS U O0OBEKTHI SHEPTCTUKH OBITh
3aBUCUMBIMH OT MOTPEOJICHUS MCKOIIAeMOT0 YIS B
Ka4eCTBE DHEPTONCTOYHUKA. B OobIIeit yacTu cemb-
ckoit mecTHOCTH PK sKcIuTyaTHpyroTcst KOTJIbl MaJIon
MOIIIHOCTH, CXXHUTAIOIINE TBEPIOE TOTUIMBO B HEIO-
BIDKHOM CJIO€ YIUIS C HCIOJIb30BAaHUEM KOJIOCHHKO-
BOU CHCTEMBI 0 1auu Bo3ayxa. [loaTromy pa3zpaborka
HOBBIX CHUCTEM TEIIOCHAOXEHHUS Ha 0a3e BOIOTpEi-
HBIX KOTJIOB, KOTOPBIE HUMEIOT BO3MOXHOCTHh KOH-
TPOJIS TEMIIEPATypPhbl TOPEHUSI B KaMEPe CTOPaHUS H
MEeXaHW3allly YJAJIeHHs 30Jbl, @ TAK)KE TMOJyYCHHE
HOBBIX 3HAHWUN O BIMSHUHU CO3/IaHHBIX HOBBIX KOH-
CTpyKUuil U obmecucTeMHBIX (akTopoB Ha dPPek-
TUBHOCTH (IKOJIOTHYECKH, SJHEPTCTHUCCKHI, SKOHO-
MHYECKHUH ) NCITOIB30BaHUS BOJOTPEHHBIX KOTJIIOB CO
CJIOE€BBIM TOPEHUEM TOILINBA, IPUMEHSIEMBIX Ha TEP-
putopuu PK, SBAsSIOTCS akTyaaIbHBIMH.

[IpuHIMN CoKUTaHKUS TBEPIOTO TOILIUBA B YTOJb-
HBIX KOTJIaX CO CIIOEBBIMH TOMKAMH MaJloil MOIITHO-
CTH OTHOCHUTCS KO BTOPO# mojioBuHe 19 1 Hauamy 20
Beka. HakomieHHbIN HayYHBIN U TEXHUUECKUN OMBIT
B 00JIaCTH TEXHOJIOTHI CIIOEBOTO COKUTAHUS TBEPJIO-
r0 TOIUIHMBA, MpENCcTaBIcHHBIN B paborax JI.K. Pam-
3uHa, A.C. [Ipeasoaurenera, I'.®. KHoppe 1 MHOTHX
JIPYTUX, TIOYTH HE HCIOIH30BAJCS JI0 HACTOSIIETO
Bpemenu [7-10]. OcHoBHas Macca Hay4yHBIX HCCIe-
JIOBAaHWH W OIBITHO-KOHCTPYKTOPCKHUX pabOT ObLIa
cocpeoToueHa B 00JaCTH MBUICYTOJIBHBIX KPYITHO-
TOHHQXKHBIX TEXHOJOTUH Cxkuranus yras [11, 12].
OTCcyTCTBHE HAYYHOTO BHMMAaHHUS K MpobjemMaMm pa-
0OTHI MaJbIX KOTJIOB CO CJIOEBBIM CXKHUTAHHEM CBSI-
3aHO C MacCOBBIM IIEPEXO0JIOM B CONUATUCTHIECKOM
00IIeCTBE K IEHTPAIM30BAaHHON CHCTEME TETUIOCHA0-
skenust. [Tocrne pacnana CCCP nepexon Ha enieHTpa-
JTU30BaHHYIO CHCTEMY ITOKa3aJ HEMOATOTOBIIEHHOCTh

o01mrecTBa, MOATOMY apXUCTapble KOHCTPYKIIUU Ma-
JBIX TETUIOBBIX HWCTOYHHUKOB MCIIONB3YIOTCS A0 CHX
Top.

IIpomykramMu cropaHus MPU CKUTAaHUW TOTLIMBA
B YTOJBHBIX KOTJIaX SIBIISIOTCS TBEPABIE BBIOPOCHI,
COCTOAIIUE W3 30JIbHBIX YaCTHI[ M HEJOTOPEBIIETO
yraepoja. B kotnax co ci10eBoi TOIKOM IMpH CKHra-
HUU COPTHUPOBAHHOTO YIJIS C IPOJAYKTaMHU CTOPaHUS
yaangercs okono 15-30% 3o0mbl u cpegHeromoBast
KOHIIEHTPAIHs TBEPABIX YaCTHI[ B BO3AyXe TOPOJ-
CKHX pallOHOB Kojebnercs B npezenax ot 0,04 mo 0,4
mr/m® [13, 14].

Kotmel, mpomsBomumbie B ctpaHax CHI mis
TBEpJOTO TOIUIMBa, Takue kak «bparck», «JHep-
rus», « MuHCck», MonHOCTRI0O 1 MBT (0,86 'kan/q),
CBEpX JUIUTEIBHOTO ropeHus Tumna «Heprus TT»,
«Stropuvay, 00eCIIeYNBAIOT IITUTEILHOE TOPCHUE OT
5 mo 30 g, orm Ttakxke kak KBP-50K «Termmo Tpom»
MOTYT paboTaTh TOJIBKO Ha OTOOpHOM TOIUIHMBE [15-
18]. Takxe K HemOCTaTKaM 3TUX KOHCTPYKLHUH clie-
IyeT OTHecTH: Hed((EKTHBHOE CXKUIAHUE TOILIH-
Ba; OTPAaHUYCHHBIA 00BEM TONKH; HeBhICOKUU KII/]
(60%) B peanbHBIX YCIOBHUSIX M3-32 HECOOTBETCTBUS
KadecTBa Toriuea [19].

['maBHBIM HETOCTATKOM KOHCTPYKIIUW 3THX KOT-
JIOB SIBIISIETCS HWCIOJIb30BaHME KOJIOCHUKOBOH CH-
CTEMBI TIPU IMOJAaYe BO3IyXa, MPU OKCILTyaTalUH
KOTOPO# TepseTcs 00JIbIasi 4aCTh MEIKHX YACTHUIL C
JTEIMOBBEIMH Ta3aMu (HM3-3a2 BBICOKOW BBITSDKHOU CKO-
POCTH B IIBIMOXO0JI€), a 00JIee TSKEIIbIe YaCTHIIBI (110
10-15%) mamaroT B 30JIBHHK Yepe3 KOJOCHUKOBYIO
peuieTky (B 3aBUCHMOCTH OT pa3Mepa IoMoJa yIiis).

Ilenpro HacToOsIIEH pabOTHI SBIsSETCS oOecmede-
HUE TOJIHOTHI CTOPAaHNA TOIUTMBA B TOIKE IS Mak-
CUMAaJIbHOTO TEIIOBBIJICICHUS U CHUXKCHUS BPEIHBIX
BEIOPOCOB B aTMoc(epy, a Takke yCOBEPIICHCTBO-
BaHME TEXHOJIOTHH CKUTAHUS B KOTJIAX MAJIOW MOIII-
HOCTH, WMEIOMINX TOMOYHBIE KaMephl IJIS CXKUTa-
HUS B HEHOJBW)XHOM CJIO€ YT C MUCHOJb30BAHUEM
KOJIOCHUKOBOM pemeTku. s MOCTUXEHUSA UeIu
MpeIyCMaTPUBAIOCH pEUICHHE CIEAYIOINX 3aaad:
YCOBEPIIEHCTBOBAHWE KOHCTPYKIIUM TOIOK CYIIe-
CTBYIOIIUX KOTJIOB; pa3padoTKa HOBOH KOHCTPYKIIUH
KOTJIOB C TONKaMH, pabOTaromMMu 0e3 KOJIOCHHKO-
BOH pEIIeTKH, C AOMOITHUTEIFHBIM 000pYyI0BAaHUEM;
Mo00p PEeXUMOB TIpoIlecca U MapaMeTpoB Mpesia-
raeMoro yCTpomncTaa.

2. MaTtepuaJibl 1 METOABI
Jns yctpaHeHus: HeoCTaTKOB Obla paspabora-

Ha MHHOBAIIMOHHAA TCXHOJIOTUA C)KUTaHHUA TBECPIAOTO
TOIIIMBA B HCIIOJABHI)KHOM CJIOC, MCKIIIOYaromas 3TH
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Puc. 1. Beprukanensiii pazpe3 KBTC-0,2 korna (a) u pasmemenrue GopcyHOK i moxadn Bo3ayxa (0): 1 — xopmyc; 2 —
Kamepa CroOpaHus; 3 — eMKOCTb C BOJIOM; 4, 5 — maTpyOKH IMOJBOIa M OTBOIA BOJIBI; 6 — IMoada Bo3ayxa; 7 — pacipeIeTuTelnb
BO31yXa; 8 — BEHTUJATOP; 9 — anekTponBuratenb, 10 — BEpTHKANbHO YyCTaHOBJICHHBbIE QOpCyHKH; 11 — pammanmbHbIC
otBepcTust; 12 — mpoem [uis 3arpy3KH TOIUTUBA U OUYUCTKH OT 3011bl; 13 — repMeTHyHast ABepb; 14 — matpyOoK [uist yaaieHus

MIPOAYKTOB CTOPAHHUSI.

notepu [20, 21]. Ilpennaracmas cxema CKUTaHUS
TOIUTMBA OCHOBaHA Ha 00CCIICYCHHUH MTOJIHOTHI Cropa-
HUS TOIUIMBA, 3aTPY’KEHHOTO B HIDKHIOIO YacTh pe-
AKIMOHHOW KaMepbl, B IJIOTHOM HEMOJABIKHOM CII0€
MyTeM CHA0XXEHUS KOJUISKTOPaMH JIJIsl TIOJIay¥l CTPYH
BO3IlyXa B CJIOH (30HY) TOPEHUS B TOPU30HTATHLHOM
HaIpaBJICHUH, COCTOSIIIUMU U3 TPYO C OTBEPCTUSIMH.
YMeHbIIIeHNE BBITSDKHONW CKOPOCTH JBIMOBBIX Ta30B
32 CYET WCKIIFOUCHUS KOJIOCHUKOBOW DEIIETKH yBe-
JUYUBACT TPOJODKUTEIBHOCTh HAXOXJICHUS TIPO-
IyKTOB cropanus B kamepe. [locne yero npoucxoant
JOKATaHUE 00Pa30BaHHOTO JIETYYero raza B Kamepe
3a CUET JOIMOJHUTEIHHOU MOAa4u BO3AyXa.

B mpennmaraemoM BOJOTPEHHOM KOTJE TOTIUIMBO
3arpy’kajoch B HIDKHHE YacTH PEaKIFOHHON Kame-
pBL, TIIe YCTAaHOBJIEHBI B JIBa Psi/ia TOPU3OHTAIBHBIC
TpyOBbl, TUTAIONIME BO3AYyXOM BEPTHKAIbHO pa3-
MEIIEHHBIC BO3YyIIHbIE (DOPCYHKU C OTBEPCTHUAMH
(puc. 1).

MoauduiupoBaHHbIH KOTE 00eCeYMBACT TEX-
HOJIOTHIO TIOJHOTO CTOpPaHUs yrisi B TOIMOYHOH CH-
cTteMe. YTOlIb B KaMepy CTOpaHHs 2 3arpyXaroT de-
pe3 mpoem 12 Brime ypoBHSA dopcyHok 10 Ha 9-12
MM. [lomaBaemsrii uepes TpyOsl momaun 6 u GOpCyH-
ku 10 BO3ayX MOAACPKUBACT MOCIOHHOE TOpPEHUE
YIS B HEMOJBIXKHOM ciioe. TOMOYHBIE Ta3bl, MOJ-
HUMasACh MO0 KaMepe 2, HarpeBaloT BOJIY B €MKOCTH
3. I'opsigast Boja BBEIXOMUT W3 KOTJa MO MaTpyoOKy 5
OTBOJIa, B3aMEH IOCTYMAaeT Mo marpyOky 4 mojaBoa
Boja i HarpeBa. [Ipu gocTH)EHUH HEOOXOIUMOM
TeMIlepaTypbl B 000rpeBaeMOM MOMEIIEHHH OTKIIIO-
YaloT 3JIEKTPOABUTaTENb 9, TIOCTIE Yero BO3IyX Mepe-
CTaeT MOCTyNaTh.

ABTOpamu pazpaboraHa (pyHKIMIOHAJIbHAS CXeMa
C aBTOMAaTHYECKUM PEryJIUPOBAHUEM TOJaYH BO3IY-
Xa C TOMOIIBIO0 HATHETATEeNIbHOTO BEHTHIISATOpA (pHC.
2). Uepe3 yCTaHOBJICHHBIN MAaTUYWK B TOpsUeH BOJE
ABTOMATUYECKHU BKIIFOYAETCS M BBIKIIOYACTCS JBUTA-
TEIh BEHTWIATOPA MO0 CUTHATY TEPMOJIaTYHKA.

B cucreme pgatumk temmepartypsl ([AT), obecme-
YUBAIOMHUNA OOPAaTHYIO CBSI3b, OTIPABISICT 3HAUCHUE
TEMIIepaTypbl Ha MPOTPAMMUPYEMBIH JIOTHYSCKUMA
koHTposutep (IIJIK) uepes JT. On cpaBHHBaET ee
3a/IaHHBIMU 3HAYCHHSIMU TEMIIEPATyPhI 110 alTOPHUT-
My CHCTEMBI YIPaBJICHUS Yepe3 YIPABISIONINNA CUT-
HaJI, COOTBETCTBYIONIUI JABUTATEIIO0 BEHTHWIATOpa. B
pe3yiabTaTe BEHTWISATOP BKIIOYACTCS WM BBHIKIIO-
YyaeTcs U M3MEHSAET TeMIIepaTypy B TEILIOHOCHUTEINE,
M COOTBETCTBYIONIUM 00pa3oM pEeryaupyer mojaady
BO3yXa B TOIIOYHYIO CUCTEMY.

[To BEIIIETIPUBEICHHOM cXeMe ObliIa PEKOHCTPYH-
pOBaHa KOTeJbHasl, paboTatomias uis oborpesa 3/a-
Hus cpenHeit mkonsl B ¢. Kok-)Kaiibik KoknekTuH-
ckoro paiiona BocrouHo-Kazaxcranckoit oOmactu.
B momemeHnn KOTENBHON yCTaHOBJICHBI TPH KOTJIA
KBTC-0,2, paGoraromue mnapauielbHO. 3arpyska
YIIIs MPOU3BOIMIIACH BPYUHYIO, ITepeo0opyoBaHme
OBUIO MPOM3BEACHO B CPEAHEM KOTJIE MyTeM ycTa-
HOBKHU CPEJCTB IMOJa4¥ BO3/IyXa.

Bce Tpu koTia OBIIM 3amyIIeHBI OJTHOBPEMEHHO
C OJIMHAaKOBOW 3arpy3koi Torupa. Korja temmepa-
Typa BOJABI B MOJAIONIEM TPYyOONPOBOAE JOCTUTATA
3a/ITaHHON TeMIIEPaTypPhl, OJa4y BO3/lyXa B CPEIHUM
KOTeJ OTKIo4dand BeHTwsTop. llporecc ropeHus B
TOIIKEe KOTJIa OBLI OCTaHOBJIEH. B Tomkax He o6opy-
JIOBAHHBIX KOTJIOB IPOIIECC TOPCHUS TPOJIO0IKAIN U
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~380B,50Tn 2B
JBHraTes <« IporpaMMHpyeMBIit
TOTHYeCKHIl KOHTPOIIep

A

BerTHIATOD IT TemIoHOCHTENb

ey TBepIOTOILIHBHEIN
KOTEI

Puc. 2. OyukuuoHanpHas cXeMa aBTOMATHUYECKOH
CHUCTEMBI yNPaBJIeHUs TBEPAOTOIUIMBHOTO KOTJIA.

COKpalllaJld 33 CUET 3aKPBITHA KOJOCHUKOB. OJHAKO
IpoIecc MeJUIEHHOTO TopeHHs mpomoikaincs. [Ipu
CHIDKCHUH TEMIIEpaTypsl BOJBI B MOJAIONIEH Maru-
CTpaJX A0 MHHUMANbHO JOMYCTHMOTO 3HAaYCHHS
BEHTWJIATOP BKJIIOYAJICS aBTOMaTHYecKd (IO 3a1aH-
HOMY pexumy). B 1Ba KpallHHX KOTIa MOCje CXKH-
TaHus yris HOBOE TOIIMBO He nobamisuiock. Boc-
CTAHOBIICHHBIH KOTeN paboTall O MOJIHOTO CTOpaHus
TomnuBa. YTo kacaeTcss BpeMeHH paboThl, TO IPOI0I-
KHUTEIBHOCTh PAOOTHI PEKOHCTPYHPOBAHHOTO KOTJIA
6buta Ha 30% OGoJblie, YeM y CTaHAAPTHBIX KOTJIOB.
ITocne Toro, kak cxuraHue OBUIO 3aBEPLICHO, 30I1a
yJansanaach U3 Bcex nedeil OJHOBPEMEHHO U MPOLECC
noBTopsuics. OOMUIT BUI pacTIONIOXKECHHS MaTPyOKOB
M0JJa9M BO3yXa U KOTJIa MOKa3aH Ha PHCYHKE 3.

3amephl MoKasaTesei IIMOBBIX I'a30B MPOBOIH-
JIMCh Ha BBIXOJIE JBIMOBON TPYOBI C MOMOIIBIO TIPH-
oopa Tecto-330.

3. PesynbTaThl padoTsl

[Tocne mepeobopynoBaHusl KOHCTPYKLUH KOTJIA
JKCIUTyaTallysl B TCYEHUE OTONUTEIBHOTO CE30Ha I10-
3BOJIMJIA COKOHOMUTH 0K0J10 30% yris:

* YCTpPaHEHBI IOTEPH MEJIKUX YACTHUI] TOMJIMBA Ye-
pe3 KOJIOCHUKOBBIE PEIIETKY;

* 1oJ00paHbl yCJIOBHA Ipoliecca TOPEeHUs, KOTo-
pble IPUBOASAT K MHUHHMMAJbHOMY KOJHYECTBY
MEJIKUX YaCTHIl TOIUINBA, YXOIALINX C JbIMOBBI-
MU ra3aMu;

* yBEJMYEHHE BPEMEHHU CrOpaHHs 00ecleunBacT
MOJIHOTY CXKUI'aHus OOpa30BaHHOTO rasa Haj
CJIOEM TOIUIMBA;

* TIpu HEOOXOAMMOCTH UMEETCS BOSMOKHOCTD pe-
I'YJIUpOBaTh PEXUM I'OPEHUS TOIUIMBA B TOMOY-
HOH cHCTEME.

AHaNUTUYECKHH pacyeT Mo 0OOCHOBAHMIO BBICO-
THI JBIMOBOH TPyOBI BHIIOJHSUICS C HCIIOJIb30BaHUEM
OCHOBHOTO ypaBHeHHs bepuymmu. lng storo Opumm
BEIOpaHbI CEUCHHS: B OCHOBaHMH TPYOHI 1-1 1 Ha BbI-
xoqe TpyObl 2-2. 3a MIOCKOCTh CPaBHEHHS NPHUHU-
MaJoch ceueHue TpyOnl 1-1 y ocHOoBaHUs. B o0mem
BUJIC YpaBHEHUE bepHYIIH ISl 9TUX ceYeHU OyeT
UMETh TaKOU BUJT

+P1+a19%_ +P2+aﬁ%+h 1
Zq g zg-Zz 29" 29 f1-2- (1)

(©)

Puc. 3. O6muit Bua BHYTpH TONKH (@) U KOTETBHOH (0).
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Tae: z; ¥ z, — TeOMeTpHuUIecKas BbicoTa ceueHmit (1-1
u 2-2);

P

— — Ibe30MeTpHUIecKas (CTaTHIecKas ) BhICOTa Ce-
Pg
yenuit (1-1 u 2-2);

av?

22 CKOPOCTHOH (IMHAMUYECKUI HATIOP B CCUCHHSIX
(0OBIYHO 0 TPUHUMACTCS PABHBIM eAWHUIE 0=1 TIpu
JAMHUHAPHOM TEUYECHUH B HEOOJBIION CKOPOCTH);
hf, — OTEpH HaTopa MO JUTHHE TPYOHI.

[Mocne pemenus ypaBHeHus (1) ¢ HEKOTOPBHIMU
peoOpa3oBaHUSIMH TEOPETUUSCKU ToaydeHa (000-

CHOBaHA) BBICOTA JLIMOBOU TPYOBI

2
92 T2, 42 T
P4 —Tprﬂﬁhprﬂ

H= (@)

7
To To) Aep  Tep
g(pBTB Prr.)"d 2 Pr,

I'padux cyToyHOro H3MEHEHHUS TEMIEPATYPHI
BOJIbI HA MarucTpajay MoAauu U BpeMs pa0dOThI B Te-
YeHHE CYTOK KOTEIBLHOT'O arperara Impe/ICTaBICHBI Ha
pucyHke 4.

HccnenoBanue, mpoBeNeHHOE aBTOpaMU JaHHOU
CTaThbH, U aHajdu3 padOTHl CYIIECTBYIONUX KOTJIOB
trma KBTC moxkazanu, 94To moTepH TeIia ¢ yXO.s-
UMM Ta3aMM cOCTaBISAIOT 3,0-5,0%; ¢ XUMHYSCKUM
HegoxoroM — 0,5-3,0%; ¢ MexaHUYEeCKUM HEI0XKO-
rom —10-20% [22, 23].

4. BeiBOabI

MoaudunupoBaHHas KOHCTPYKIUS BOJOTpEH-
HOTO0 KOTJa OOEeCIeYMBaeT TEXHOJIOTUIO IIOJHOTO

6
90

8
0
60
50 ,'J
40
30

20

Puc. 4. I'paduk cyTo4yHOro H3MEHEHHS TEMIIEpPaTyphI
BOJbI HA MAarUCTPAJH MOJAUU.

CropaHus yriid B TONMOYHOW CHCTEME Hepe3 MOCIOM-
HOE TOpEHHE B HEMOABMXHOM cioe. Ha mpumepe
TPEXITAXKHOTO 3/IaHUS CPEIHEU KOl Mociie o0e-
CTICYCHUS TEIJIOM B 3UMHHIA TIEPHO]] PACXO]] TOTUIH-
Ba YMEHBIIWJICS [0 CPaBHEHHUIO C CTAaHIAAPTHHIM Ha
30%, a BEIOPOC TOKCHUYHBIX 31eMeHTOB — Ha 20%.

YcoBeplIeHCTBOBaHHAsT ~ KOHCTPYKIUS — KOTJIa
Majoi MOIIHOCTU ITO3BOJSET MOIJICPKUBATH TEM-
mepaTtypy B TOMeIeHHWH B mpenenax 19 °C mpu
YOPaBICHUH PEXKAMOM pPabOTHl HATHETaTEIHHOTO
BEHTUJISITOPA.

VYrpasieHue pexxuMoM pabOThl HATHETATEIBHOTO
BEHTUJISITOPA B MOAU(HUITUPOBAHHOM KOTJIE C TIIyXUM
KOJIOCHHKOM IT03BOJISIET KOHTPOJIHPOBATH PEKHUM T'O-
peHUs TOIUIMBA B KaMepe CropaHus, COOTBETCTBEH-
HO, ¥ TEMIIEpaTypy MOMeIIeHUs (HEpaBHOMEPHOCTh
cocraBmia +2 °C).
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Reduction of harmful emissions when using water-
heating solid fuel boilers of low power KVTS-0.2
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ABSTRACT

The article discusses the issues of increasing the
efficiency of low-power industrial heating boilers
when burning solid fuel in a stationary layer. The

improved design of the furnace chamber eliminates
the loss of small parts of coal through the grate. The
air enters through the nozzles into the combustion
coal and combustion process is controlled. The
purpose of this work is to ensure the completeness
of fuel combustion in the furnace for maximum heat
generation and reduction of harmful emissions into
the atmosphere, as well as to improve the combustion
technology in low-power boilers with combustion
chambers for burning in a fixed coal layer using
a grate. The constructive scheme of the furnace
system and the functional scheme of the proposed
automatic air supply control system are given. The
results of the test of the improved KVTS-0.2 boiler
are presented and technical and economic indicators
are determined, which indicate an increase in the
efficiency of the boiler.

Kyatsnl a3 KBTC-0,2 y KbLJIBITATBIH KATTHI OTHIH
Ka3aHJBIKTAPBIH MNaiiiajlaHy Ke3iHAe 3USHIBI
IIBIFAPBIHABLIAPABI 23Ty

3.A.Mancypos'?, b.A. Vpmarues'?, M.JK. Xazumos!'*

YKany mpoGiiemanapbl MHCTUTYTHI, KazakcTan, AJIMaThl,
Kazakcran.
Zon-Papabu aTeiHgarsl Kasak YITTHIK YHUBEPCHUTETI,

Anmatsel, KazakcTan
AHHOTAIINA

Makanana KO3FaJIMalThIH KabaTTa KAaTThl OTHIH-
IIBI JKaFry Ke3iHAe KyaThl a3 OHEPKOCINTIK JKBUIBITY
Ka3aHBIKTAPBIHBIH THaiaanel ocep ety kodhdum-
EHTIH apTTBIPY Macenenepi KapacTeipbuiraH. JKaHy
KaMepPaChIHBIH KECTUIIIPiITreH AU3aiiHbI TOP apKbUIBI
KOMIPIiH KIiIIKeHe OeiKTepiHiH JKOFalyblH O0O0JI-
IeIpMaiiael. Aya (GopcyHKamap apKbUIBI KOMipIiH
JKaHy aiiMarbIHa Tapaiasl KeMip jKOHE JKaHy MPOIleci
Oackapaabl. Byn *KYMBICTBIH MaKCaThl MaKCHMAJIJIbI
KBUTy IIBIFApY JKoHE arMmocdepara 3HUSHIBI IIbIFa-
PHIHABUIAPBI @3aUTY YIIiH OTTHIKTAFbl OTHIHHBIH XKa-
HYBIHBIH TOJIBIKTBIFBIH KaMTaMachl3 €Ty, COHOah-aK
TOPABI Al ajaHa OTHIPBIT, KOMIPIiH CTAITHOHAPIIBIK
Ka0aThIHIA JKaFyFa apHajJFaH OTTBHIK KaMepalapsl
Oap KyaThl a3 Ka3aHJBIKTapAa XaFy TEXHOJOTHSI-
CBIH JKeTinaipy Oombin Tabbinansl. JKany xyiiecinin
KOHCTPYKTHBTI CXEMachl JKOHE VCHIHBUIFAH aBTO-
MaTThl aya Oepyli perrey *Ky#eciHiH ()yHKIIHOHA-
el cxemachl kentipinred. KBTC-0,2 sketingipinren
Ka3aHIBIKTHl ChIHAY HOTIDKENepl OasHIanabl >KoHE
Ka3aHIBIK JKYMBICHIHBIH THIMIUITIH apTTBIPYIbI
KOPCETECTIH TEXHHUKAIBIK-DKOHOMHUKAJIBIK KOPCET-
KIIITEP aHBIKTAJIIBL.



