ISSN 1991-346X Cepus Qusuxo-mamemamuyecxas. Ne 2. 2017

NEWS

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN
PHYSICO-MATHEMATICAL SERIES

ISSN 1991-346X

Volume 2, Number 312 (2017), 75 - 80

UDC 536.46:532.517.4

A.S. Askarova, S.A. Bolegenova, S.A. Bolegenova, Maximov V.Yu.,
A.M. Maxutkhanova, A.G. Turbekova, Kh.I. Beisenov

Al-Farabi kazakh national university, Almaty
Bolegenova.symbat@kaznu kz

A COMPUTATIONAL EXPERIMENT FOR STUDYING
THE COMBUSTION OF THERMOCHEMICALLY-GASIFIED COAL
IN THE COMBUSTION CHAMBER OF THE BOILER BKZ-160

Annotation. Research in the field of advanced technological processes to improve the combustion of
pulverized coal and the use of alternative methods of combustion of various fuels are currently the most relevant to
the entire energy complex of the Republic of Kazakhstan.

The main direction of improvement of pulverized coal combustion and utilization of alternative fuels types are
the implementation of stringent ecological requirements in terms of specific emissions of harmful substances with
exhaust gases of boilers. And at this stage, the creation of technologies that describe the main processes of formation
of harmful dust-gas emissions, and development of recommendations for their reduction is a first task for
researchers.

At the modern stage development of industry of the Republic of Kazakhstan there is a question about improving
the efficiency of processes related to energy production, subject to strict norms of emission of harmful substances
and efficient use of equipment. One of the perspective solutions in this area is thermo-chemical activation of low-
grade solid fuels with using plasma-fuel systems (PFS).
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BbIYNCJIUTEJIBHBINA SKCOEPUMEHT 110 HCCJETOBAHIIO
I'OPEHUA TEPMOXUMMNYECKU-T'ASUOUTIINPOBAHHOI'O YI'JIA
B TOIMOYHO KAMEPE KOTJIA BK3-160

Annotamus. MccnenoBanmsa B 00J1aCTH HMPOTPECCUBHBIX TEXHOJIOTHYECKHX IPOIECCOB MO COBEPIICHCTBOBA-
HHUIO YCTAHOBOK CXKMTAHHA NBUICYTOIBHOTO TOIUIMBA M MCIOJIb30BAHHIO ABTCPHATUBHBIX METOJ0B COKUTAHMSA Pa3i-
HYHBIX BHIOB TOIUIMBA ABJLIIOTCS B HACTOAIICE BPEMs HAMOOJIES aKTYaIbHBIMHU JUIL BCETO YHEPICTHYCCKOTO KOM-
miekca PecyOnmku Kaszaxcran.

OCHOBHBIM HATIPABJICHHEM COBECPIICHCTBOBAHHS IMbLICYTOJbHOTO TOPEHMS M HCIOJIb30BAHHS ANBTCPHATHBHBIX
BHOOB TOINIMBA ABIFICTCA BBIIIOJIHCHHC KCCTKHX 3KOJOTHYCCKHUX TpC60B21HHI71 0 yACJIbHBIM BLI6pOC3_M BPCOHBIX
BCIIECTB C OTPAOOTAHHBIMH Ira3aMH KOTCIBHBIX YCTAHOBOK. M Ha 3TOM 3Tane cO3AaHue TEXHOJIOTHH, ITO3BOJIIFOIINX
OIMCAaTh OCHOBHBIC MPOIIECCHI (JOPMUPOBAHMS BPEIHBIX MBLICTA30BbIX BHIOPOCOB, H Pa3paboTKa PEKOMEHIALMH IO
HX CHIDKCHHIO ABJLICTCA aKTyaIbHOM 3a1a4CH HCCICA0BATEICH.




Hseecmua HayuonanvrHoti akademuu Hayxk Pecnybnuxu Kasaxcman

Ha coBpeMeHHOM 3Tane pa3BHTHE MPOMBINUICHHOCTH PecnyOmuku Kas3axctan oueHb OCTPO BCTAeT BOMPOC O
TOBBIICHAN 3()(PSKTHBHOCTH MPOLECCOB, CBSA3AHHBIX C MPOM3BOACTBOM JHCPIHH, IPH COOIOACHUH CTPOTHX HOPM
BBIOPOCA BPEAHBIX BEIIECTB H 3KOHOMHYHBIM HCIIOJIb30BAHHEM 000pyA0BaHUA. OIHO W3 MEPCHICKTHBHBIX PCLICHUH
B JAHHOW OOJACTH SBISCTCA TCPMOXHMHUCCKAS AKTHBALMS HU3KOCOPTHBIX TBEPABIX TOIUIMB HPH HOMOIIH
MIa3MEHHO-TOTLIHBHBIX cucteM (ITTC).

Kinouepnie ciioBa: TomouHas kaMepa, KOTEI, TOPEIIKH, TBEPAOE TOILUTUBO, BBICOKO30IbHBIN YTOJIb, YACICHHOC
MOJICTHPOBAHHE, BBIMUCIUTCILHBIN SKCIICPHMCHT.

Peanuzarust HOBBIX TEXHOJIOTHHM TEPMOXMUMHUICCKOW aKTHUBALMH MBUICYTOJBHBIX MIOTOKOB OTPEACTIS-
€TCsl B KOHCYHOM HTOTC YPOBHEM Pa3pabOTKH METOXOB PAcueTa COOTBETCTBYIOIINX (DHU3HMKO-XHUMHUICCKUX
MPOLIECCOB, MPOTCKAOIIMX MPHU TOPCHHUM TBCPAOTO TOIUIMBA, MPOIICAIICTO IUIA3MCHHYIO 00paboTKy.
PaspaboTka MeToAa pacdeTa TaKHX TCUCHHH TECHO CBA3aHA C PACUCTHO-TCOPETHUSCKHMHU U SKCIICPHUMCH-
TANbHBIMH HCCIICAOBAHHAMHI TEIUIO(PH3MICCKUX MPOLECCOB ABIKCHHWA W HArpeBa YacTHI] TOILIMBA,
TEPMOXUMHYECKHAX IPOLIECCOB B IUIA3MOTPOHAX M HX TOCICAYIOMMX IPEBPALICHUH B TONOYHOM
mpoctpancTse. [IpoBeICHNE BEIYUCIUTEIBHBIX SKCIICPUMEHTOB MPH MOMOINH HOBCHLIMX MH(OPMALHOH-
HBIX TEXHOJIOTHMH MOJEIHUPOBAHHS NO3BOJMIM, B PaMKaX AAHHOTO TPOEKTA, NMPH XOPOIIO Pa3BUTOM
AITOPUTMHYCCKOM U IPOTPAMMHOM OOCCICUCHHM, HCHOJB3Ys COOTBCTCTBYIOLIMC MOJCIH, IPOBECTH
KOMILICKCHBIC HCCICIOBAHHS BIMSHHS IUIA3MCHHON AaKTHBALMU YIS HA MPOLECCH (HOPMHPOBAHUS
BPCIHBIX BEIIECTB B TCXHOTCHHBIX rasax.

TepMoxumMuUecKas MOATOTOBKA MbUICYTONBHOTO TOIUIMBA K CKUTAHUIO PEATTM30BAHA UCTIOTHUTEIAMU
MMPOCKTA B COOTBCTCTBHH CO CIICAYIOIIMM MCXAaHH3MOM. ABPOCMECh MOJACTCS 4YEPE3 MBUICTIPOBOA K
ropenke. A3pocMech MOJACTCS B FOPSIYIO TOMOYHYIO KaMepy ¢ temneparypoit T~350K, B xoTopoii oHa
HarpeBacTcs U BocILIaMeHseTcs. Ilpyu ocHaleHH ropeaodHOro ycTpoicTsa IIa3sMOTPOHOM, a3pOCMECh
HArpeBacTCs IUIa3MCHHBIM (hakeaoM B 0OBEMEC TOPEIKH €IIe A0 BRIXOJa B TOMOYHYIO Kamepy. [lpu
MPOXOXKACHUH YTOJBHOW NBUIH C BO3AYXOM YEPE3 IUIa3MOTPOH, TO M3 HETO BBLACIIIOTCS JICTYUHE
BCIICCTBA M razu(pHUUPYETCs KOKCOBEIH OCTATOK, MOCJIC YEer0 OHH HAYMHAIOT OKUCIATHCA KHCIOPOIOM
MIEPBUYHOTO BO3AyXa a3pOCMECH, YTO NPUBOAWUT K JOTIONHUTEIBHOMY HArpeBy pPEarvpyroIiero MOTOKa
aspocmecu. [lpu atom yriaepon rasudpuumpyercs 10 CO, a e 10 CO,, Gnarozaps CyLICCTBYIOLIEMY
koaddumeHty u3dbiTka Bozayxa B aspocmec (0,3-0,5 0T CTEXHOMETPUIESCKOTO COOTHOIICHHUS).

B pesynprate Ha BEIXOAE W3 TOPENOYHOIO YCTPOWCTBA, OOOPYAOBAHHOM IUIA3MEHHO-TOILTHBHOU
cHCTeMON 00pa3yeTcsi BBICOKOTCMIICPATYPHBIH PEardpyIOIMUE MOTOK YIICPOACOACPKAIIMX HACTHL[ U
ra3000pa3HeIX MPOAYKTOB INTA3MCHHOH TEPMOXHMHYCCKOH MOATOTOBKH adPOCMECH € TEMICPATypod
~1300K. I'pu 3TOM, HE3aBHCHMO OT TOTO, YTO B KAUCCTBC TOIUIMBA UCTIOIB3YCTCSA BRICOKO30JIBHBIN YTOMb,
MOJYYaeTCd BBICOKOPEAKIIMOHHOE ABYXKOMIIOHGHTHOE TOIUIMBO. [lepeMemmBasgch ¢ BTOPHYHBIM
BO3AYXOM B TOMOYHOH KaMepe, 3TO TOIUIHBO HMHTCHCHBHO BOCILUIAMCHSCTCS M YCTOHYHMBO TOPHUT 0¢3
Ma3yTa WM rasa, 4acro HUCHOIB3YEMBIX I BOCIUIAMCHEHHS H CTAOWIHM3ALUH TOPEHHS HU3KOCOPTHBIX
TBIJICYTOBHBIX TIOTOKOB MPH OOBIYHOM TOPCHHH.
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Harpee 1 Tennoeoi
B3pPbIB YACTHL,

3a BpeMs BEITIOIHCHMS PabOT OBLITO MPOBEACHO CUCTEMHOC HCCIICAOBAHUC TOPCHHUS PA3IMUHBIX YIJICH
B LIMPOKOM JHANA30HE MAPAMETPOB, OMPSIACSIOMINX YCIOBHSI U PEKUMBI CKUTAHUS TBEPAOTO TOILIHBA B
tonouHbIx kamepax ITK-39 Axkcyiickoii [POC u BK3-160 Anvartunckoi TOLL

[IpoBeneHHE BEIMHUCIUTEIBHBIX SKCIICPUMEHTOB IO COKMIAHUIO B TOMOYHBIX kKamepax kot1iaoB [1K-39 u
BK3-160 HH3KOCOPTHBIX KAa3aXCTAHCKHAX VIJCH, MPOIICAINNX MPEABAPUTCIBHO TEPMOXHUMHUCCKYIO






