ISSN 1563-034X « iHaeKc 75877; 25877 nu——

OJI-ODAPABW aTbiHAafbI KA3AXCKWI HALIMIOHAJIbHbIN AL-FARABI KAZAKH
KA3AK YNTTbIK YHUBEPCUTETI  YHUBEPCUTET numenn AJlb-OAPABM  NATIONAL UNIVERSITY

XABAPWDB

OU3NKA CEPNACHI

BECTHWK

CEPNA OUN3NYECKAA

ULLETIN

PHYSICS SERIES

1(56) 2016




ISSN 1563-034X
Wunexc 75877; 25877

OJI-OAPABMU ateinparst KAZAK ¥YJITTBIK YHUBEPCUTETI

Kaz¥y XABAPHILICDHI

dusuka CCPUsCHI

KA3AXCKHWI HALIMOHAJIbHBI YHUBEPCUTET nmenn AJIb-®APABU

BECTHHUK Ka3zHY

Cepus pusndeckas

AL-FARABI KAZAKH NATIONAL UNIVERSITY

KazNU BULLETIN

Physics series

Nel (56)

AnMaThl
«Kazax yHuBepcureri»
2016



AckapoBa A.C., boaererHosa C.A.,
boaereHosa C.A.,

Makcumos B.1O., Epraanesa A.b.,
labutosa 3.X., bopaHb6aeBa A.E.

NccaepoBaHMe xapaKTePUCTUK
TenAoo6MeHa Nnpu ropeHmum
NbiA€yroAbHOro pakeaa

B TOMOYHOM Kamepe KOTAQ
bK3-160 AAmaTuHckoin TILI-3

Askarova A., Bolegenova S.A.,
Bolegenova S.,

Maximov V., Yergaliyeva A.,
Gabitova Z., Boranbaeva A.

Investigation of heat transfer
characteristics when burning the
coal-dust torch n the combustion

chamberof the boiler BKZ-160
AlmatyCHP-3

Ackaposa ©.C., beaereHosa C.A.,
beaerenosa C.,

Makcumos B.1O., Epraanesa A.b.,
faburtosa 3.X., bopaHb6aesa A.E.

Aamartbl XK90-3 bK3-160
Ka3aHADIFbIHbIH, YXaHy
KamepacbiHAA LLIAHTO3AHADI
AAAYAbIH, )KaHybl Ke3iHAeri
XbIAYaAMaCy CUIMaTTaAaMaAapbiH
3eprrey

© 2016 Al-Farabi Kazakh National University

MccaepoBaHMS  pPa3AMYHBbIX  XMMMYECKMX MPOLEecCoB B ra3oBOM
cpeAe SBASIOTCS  aKTyaAbHbIMM Ha CErOAHSLIHWIA  AE€Hb, MOCKOAbKY
paccMaTpMBAIOTCS BO MHOTUX 0OAACTSX HAYKU M TEXHUKM, U PEACTABASIIOT
OrPOMHbBIN MPaKTUYECKMIA MHTEPEC Y MCCAEAOBATEAEN W MHXKEHEPOB.
LleAblo AQHHOFO UCCAEAOBaHMS ObIAO MPOBEAEHME BbIYMCAUTEABHOIO
3KCMEPUMEHTA AAS OTTPEABAEHMS OCHOBHbIX XapaKTepUCTMK TENAOOOMEHa
B TOMOYHOM Kamepe peaAbHOro sHepreTmyeckoro obbekta — kotaa bK3-
160 AamatuHckoin TILI-3. MeToaoAormio paboTbl COCTaBMA — METOA
MaTeMaTMYECKOro MOAEAMPOBAHMS KOTOPbIA MPOBOAMACH C MOMOLLbIO
nakerta npukaaaHbix nporpamm FLOREAN. Pesyabratamu paboTtbl 6bIAO
MCCAEAOBAHME MPOLIECCOB TenAoOoBMeHa, KOTOpOoe MO3BOAMAO Ham B
XOAE AQHHOIO MCCAEAOBaHUS OMPEAEAUTb pacnpeAeAeHne TemnepaTypbl,
XMMMYECKON 3HEPIrUmM M KOHLIEHTPAUMM KUCAOPOAQ MO BCeMy OObemy
TOMOYHOWM Kamepbl.

KAloueBble cAOBa: TernAOOOMEH, UMCAEHHOE MOAEAMPOBAHME,
CKUraHue yras, TemrnepaTypa, OKMCAUTEAb, XMMWYECKAs IHEPTUSI.

Researches of various chemical processes in the gas environment are
relevant today, as discussed in many areas of science and technology, and
are of great practical interest for researchers and engineers. The aim of
this study was to conduct a computational experiment to determine the
basic characteristics of the heat exchange in the combustion chamber of
the real energy facility-BKZ-160 of the AlmatyCHP-3. The methodology of
work is- the method of mathematical modeling which was conducted with
the help of the application package FLOREAN. The results of study was
to investigate the processes of heat exchange, which will allow us in this
study to determine the distribution of temperature, chemical energy, and
the oxygen concentration in the entire volume of the combustion chamber.

Key words: heat transfer, numerical simulation, coal combustion, tem-
perature, oxidant chemical energy.

[a3AbIK, OpTasarbl TYPAI XMMUSIAbIK, MPOLIECTEPAI 3epTTey Kasipri
yaKbITTa ©3eKTi GOAbIN OTblp, Ce6ebi FbIAbIM MeH TEexXHUKaHbIH Ker
CaAaAapbliHAQ KapacTblpblAQAbl XKOHEe 3epTTeyLliAep MeH MHXKEHEPAEPAIH,
ToXiPUBEAIK KbI3bIFYLIbIAbIFbIHA Me.3epTTeyAiH Heri3ri MakcaTblIAAMAaTbI
YK30O-3bK3-160 KaszaHAbIFbI — LblHAMbI S3HEPrETUKAAbIK, OO bEKTIHIH >KaHy
KamepacbIHAAFbl >KbIAYaAMACY AbIH, HEri3ri cMnaTTamMaAapblH aHbIKTay YLUiH
ecenTey ToXiprbeciH XXyprizy 6oAbIn TabbiAaabl. XKYMbIC dAiCHaMachl —
FLOREAN koAaaHOaAbl 6arpaapAaMasap naketi KeMeriMeH >KyprisiareH
MaTeMaTUKaAbIK, MOAEAbAey dAiCi. JKyMbIC HBTMXKECI oCbl 3epTTey
6apbICbIHAQ >KaHYy KamepacbiHblH TOAbIK, KOAeMi 6OWblHIIA OTTeriHiH,
TemrepaTypachbl, XMMUSIAbIK, DHEPTUSCHI XKOHE LOFbIAAHYbIHbIH, TapaAybIH
aHbIKTayFa MyMKIHAIK GepreH >kblAyaaMacy npouectepiH 3epTrey GOAAbI.

TyiiH ce3aep: >KbIAyaAMacy, CaHAbIK, MOAEAbAEY, KOMIpAi >Kary,
TemrepaTypa, TOTbIKTbIPFbILL, XUMUSAbIK, SHEPTUS.
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BBenenune

DOxonomuka Kazaxcrana ¢ KaKIbIM TOJOM YBEPEHHO HaOWUpaeT
OBICTPBIE TEMITBI PA3BUTHSL. 3aCITyTrOl SKOHOMHYECKOTO POCTA SIBJISI-
€TCSl MHTEerpanusl HallMOHAJIbHOrO xo3sicTBa Kazaxcrana B Mmupo-
BYIO SKOHOMHKY, YTO COOTBETCTBEHHO MPUBOIAUT K PAa3BUTHUIO Pbl-
HOYHBIX OTHOIICHHI, CIIOCOOCTBYET MOBBIIICHUIO 3PPEKTUBHOCTH
¥ KOHKYPEHTOCITOCOOHOCTH HAallMOHATBLHOTO X03siiicTBa. HajexxHas
OCHOBA ]IS CO3/IaHNSI COBPEMEHHON KOHKYPEHTOCIIOCOOHOH HKOHO-
MUKH SIBJISIETCA 3HAYMTEIbHBIN IPOU3BOICTBEHHBIH, CYIIECTBEHHBIN
BOCHHO-TIPOMBILICHHBIA M HAYYHO-TEXHUYECKUU MMOTEHIIHAIIBI;
BBICOKHI 00pa30oBaTeNbHBIA yPOBEHD HACETICHHS;, OOJIBIIIE 3aachl
MPUPOIHBIX PECYPCOB, HO €CTh U MHOXKECTBO HEJAOCTATKOB, TAKUX
KaK OTCYTCTBHE BBIXOJa HA MUPOBOM OKEaH; MOHOIOJIU3ALMS MTPO-
M3BOJICTBA; CTPYKTYpHas IUCIPOIOPLHUOHAIBHOCTh 3KOHOMHUKH;
yCTapeBIIMHA YPOBEHb IPOM3BOICTBEHHOTO amapaTa 1 Jp. mpe/o-
naraet Oe3oTiiaratejbHOe MPOBEIEHUE CTPYKTYPHOU MEPecTPOrHKN
SKOHOMHKHU U UHTEHCUBHOE Pa3BUTUE BHYTPEHHETO PBIHKA.

B Kazaxcrane yronbHasi MpOMBIIIJIEHHOCTh — OJIHA U3 Haubo-
Jiee KpYIMHBIX OTpaciiel 5KOHOMUKH U SBIISIETCS OCHOBOM SHEpre-
THYECKOTO KoMIuiekca Kazaxcrana Hapsmy ¢ HeTSHONW M ra30BOi
MIPOMBIIIICHHOCTRI0. Pa3BuTre yroapHOM MPOMBIIIIEHHOCTH CTpa-
HBI, C Y4ETOM UHTETpaliyd B MUPOBOU TOIIMBHO-3HEPreTUUECCKUI
KOMIUIEKC, OIpEeeNsIeTcss TIaBHBIM 00pa3oM HEOOXOAMMOCTHIO
NprOOPETEHHsT SHEPTeTUIECKON HEe3aBUCUMOCTH. B CBsI3M ¢ 3THM
CTAHOBUTCSl aKTyaJbHBIM BOIPOC PEKOHCTPYKIIMH, SKCIUTyaTal[uu
1, pazymeercs, pa3pabOoTKi HOBOTO MPOU3BOICTBEHHO-TEXHOJIOTH-
YeCKOro KOMIUIEKCa.

HccnenoBanne qUHAMUKH BBITOPAHUS MTBUICYTOIBHOTO (pakena,
HEJIMHEHHBIX IPOLIECCOB TEIJIOMACCOIIEPEHOCA SIBISIETCSI HEIpPO-
CTOM | JI0 KOHIAa HEU3y4YEHHOM 3a/1a4cii, peleHne KoTopoit TpedyeT
rIIyOOKOTO aHaH3a, KaK ¢ MPHUKIIATHOHN, TaK U ¢ PYHIaMEHTAITbHON
TOYKM 3peHus. B3aumoaeicTBre NOTOKa raza U XMMHYECKUX IPO-
LIECCOB OMMCHIBACTCS CIOXKHOM CUCTEMOI HETMHEWHBIX TU(PepeH-
[IUANBHBIX YPaBHEHUH B YACTHBIX IPOU3BOIHBIX. OTHIM U3 3P deK-
THBHBIX METOJIOB TEOPETHUYECKOr0 HCCIEIOBAHUS TAKUX TEUECHUMN
SIBJIIETCS] YNCIIEHHOE MOJIeTIMpoBaHue. YucieHHoe MOJIeTMpOBaHNe
U MPOBEACHUE BBHIUUCIUTENBHBIX HKCIIEPUMEHTOB MTO3BOJISIET OINTU-
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UccnenoBanue XapaKTCPUCTUK TerroooOMeHa IIpyU TOPEHUHU NBUICYTOJILHOTO q)aKeJIa B TOIIOYHOM KaMmepe ...

MaJbHO peIllaTh HAYYHBIC W MPOCKTHO- KOHCTPYK-
Topckue 3anaun [1-4].

du3nyeckKasi IOCTAHOBKA 3aa4H

BbluncnuTenbHbIE DKCIIEPUMEHTHl Ha peallb-
HOW SHEPreTHYECKO YCTaHOBKE KaMephbl CrOpaHHUs
kotia BK3- 160 Anmatunckoit TOII- 3 O6pu1H TIpO-
BEJICHBI C TIOMOIIBIO CTAPTOBOTO TAKeTa MPOrpaMM
FLOREAN [5-7].

OTOT MakeT MpOorpaMM OBLT HMCITONB30BAH IS
OCHOBBI YMCJICHHBIX HCCIICOBAHUHN ¥ OB JOTIOITHEH
HaMU HOBOM KoMIbloTepHO# nporpammoit GEOM,
KOTOpasl TIUIIIETCS BCeTa IIPH BEIOOPE HOBOTO 00b-
eKTa MCClIeZIoBaHus (TOMOYHAs KaMepa), C y4eToM
TEOMETPHHU, Pa3MEPOB TOPEIOYHBIX YCTPOHCTB, UX
(hopMBI U pacmoiOKEeHHEM B MPOCTPAHCTBE Kame-
pbl cropaHud. B 3Toll KOMIbIOTEpHON Hporpamme
YUUTBIBAIOTCS BCE XaPAaKTEPUCTHKH CIIOKHOTO pe-
ANMBHOTO (DU3WKO-XMMHUYECKOTO TIpoIriecca B BEI-
OpaHHOM HaMH OOBEKTE MCCIICAOBAHHS U 331al0TCS
TpaHUYHBIC YCIIOBUS JIJIsl PEIICHUs BHIOPaHHOM 3a-

Jlayyl UCCIIEIOBAHUS, aJIEKBATHO OTPAXKAIOLIUE ATOT
Tporiecc.

VYcraHOBIeHHAs — 3JEKTpUYecKass MOIIHOCTb
TOILI-3 — 173 MBT, temosast — 335,26 I'kan/u. Ha
TOLI-3 ycTanoBiIeHO 6 KOTEIbHBIX arperaToB bK3-
160, maponpou3BOAUTEILHOCTh KAXKIOTO U3 KOTO-
pbix 160 1/gac (pucynok 1).

[To 60KOBBEIM CTOPOHAM TOITOYHOM KaMephl pac-
MOJOXEeHbl 4 OOKa TPSIMOTOYHBIX INENEBBIX T'O-
peok (1o 2 Topenku B OJIOKE), HalpaBICHHBIX 10
KacaTeJbHOU K OKPYKHOCTH AuameTpoM 60x4 ¢ mia-
rom 64 MM.

IIpoBenenue uccae0BaHMs TEMIIOBBIX XapaKTe-
PUCTHK SIBISIETCS BYKHBIM JTalloM MOZETHPOBAHUS
MIPOIIECCOB TEIIOMACCONIEPEHOCa TPH CKUTAHUH TTbI-
JIEYTOJIBHOTO TOIUIMBA, KOTOPOE TO3BOJIET ONpe/ie-
JIUTH TEMIIepaTypHBIE MO TI0 BCeMY 00bEeMY TOITOY-
HOM KaMepbl U Ha BbIXOJie U3 Hee. KpoMe Toro, Takue
WCCIIEIOBAHUS TO3BOJISIIOT HAWTH paclpeleseHUs
SHEPTUH, BBIIEISIOMICHCS B pe3yIbTaTe XMMUIECKUX
peaknuii, ¥ ONpeAeIuTh BEINYHUHY, XapaKTepHU3yo-
LIYIO TETIO0OMEH MOCPEICTBOM M3y YEHHUSI.

820

4 [”U

Pucynoxk 1 — I'eomerpus (a) u pazouBka (0) Ha KOHTPOJIBHBIC 00BEMBI TOTIOYHOH KaMephl KOTiIa
BK3-160 Anmarunckoi TOII-3

Pe3yabTarbl

Ha pucynkax 2-3 mpuBeneHbl NpoQuiIH TEM-
MepaTyphl, XapakTepU3yIOLIUe TEIUIOBOE MOBEAE-
HUE TBUICYTOIHHOTO TMTOTOKA B TOMOYHOM Kamepe.

N3 pucynka 2 w BUAHO, YTO HAHMOOJBININE HU3MeE-
HEHUs (MakCUMyMbl U MHUHHUMYMBI) pachpe/ee-
HUSl TEMIepaTypbl NMPUXOAATCS Ha 00JACTb pac-
[IOJIO’KEHUSI TOPEJIOYHBIX YCTPOICTB, IOCKOJIBKY
3/1eCh, MOCPEJICTBOM BUXPEBOIO XapakTepa Tede-
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AcxkapoBa A.C. u zip.

HUs1, HAOII0JaeTCSl MAKCUMAThHBIA KOHBEKTHBHBIN
MEPEHOC U, KaK Pe3yJIbTaT, YBEIMUUBACTCS BpEMs
MpeObIBaHUS YTOJIBHBIX YACTHI], YTO MPUBOJUT K
poCTy TeMmIeparyphl B yKa3aHHOU 30He. MiMeHHO
B 00J1aCTH TOsica TOPENIOK, TJ¢ B3aUMOJICHCTBYIOT
TOIUIMBO W OKHCIIUTEIb, HanboJiee WHTCHCUBHO
MPOUCXOMAT XUMUYECKHAE PEAKIMH C MaKCHUMallb-
HBIM BbIIenieHneM Tera (puc.3a,30). MuHuUMyMBI
JKe TeMIlepaTypbl OOBSICHSIOTCS TEM, YTO a’po-

1900

CMeCh, MoJaBaeMas depes ropenku, xonoanas (T,
=250 °C). anee, mo Mepe MPOIBIKCHUS K BBIXO-
Jly W3 TOIIOYHOM KaMepbl B CBSI3U C OCllabeBaHHEM
XUMHUYECKUX TPOIECCOB, TeMIepaTypa najaeT U
Ha BBIXOJIe ee 3HaueHHue coctaBisieT ~1100°C (pu-
cyHOK 3B). 13 pucynka 2, 3a BUTHO, UTO 3HAUCHHS
TEMIIepaTyphl JIOCTUTAIOT CBOMX MaKCHUMAaJIbHBIX
3HaYEeHUU B 001acTH, OIM3KOW K MECTY pacroiio-
JKEHUSI TOPEJIOYHBIX YCTPOMCTB.
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Pucynok 2 — PacnipenieneHue TeMneparypsl 10 BEICOTE TOTIOYHOI KaMephl

AHanu3 pucyHkoB 2, 3a, 30 moka3bpIBaeT, 4To Uc-
XOJSIIME U3 TOPEJIOK (hakelbl, 00pa3yloT B IEHTpPE
TOIIOYHON KaMepbl BBICOKOTEMIIEPATYPHOE SIIPO CO
cpenHeil Temmeparypoit ropenus ~1200°C. B mep-
BYIO Ouepeib, 3TO OOBACHSIETCS MaKCHMaJIbHBIM
YpOBHEM TYpOYJIEHTHBIX ITyJIbCAIli B TaHHON 00-
JIACTH, YTO NPUBOJUT K HHTCHCU(UKAIIMY TTpoIecca
TOPEHUS YroJbHBIX yacTull. Takxke, Ha pUCyHKe 3a
MIOKA3aHO, 4YTO TypOYJIEHTHBIH HEPEeHOC BEIecTBA
(a’pocmecu) 00ycIaBINBACT PACIIPOCTPAHCHUE TIBI-
JIeyroyibHOTO (hakesna mo BceMy 00bEMY TOMOYHON
KaMephl, 0 YeM CBHUJICTEIbCTBYIOT CPEIHHME 3HAUe-
HUSI TEMIIEPaTypbl B YKa3aHHBIX CEUEHHsX. Takoe
MOBEJICHUE CIIOCOOCTBYET paBHOMEPHOMY 000TPEBY
CTEHOK TOIOYHOM KaMephl.

[Iporeccsl TeromMacconepeHoca, MporucXosi-
mue npu GU3NKO-XUMUYECKHX MTPEBPALICHUSX, Xa-
pakTepu3yoTcss GOPMUPOBAHUEM U PA3I0KECHUEM
NPOAYKTOB peakuuu ropeHusi. Kaxmas xumude-
CKasl peaxiys, MpOTEeKaoIas B TOMOYHON Kamepe,

ISSN 1563-034X

COTIPOBOYKJIAETCS BBIJICJICHUEM WM MOTJIONIEHUEM
ONPEJEIIEHHOI0 KOJMYECTBa SHEPruu. DHEprus,
BBIZIeNIIEMasi BCIIEJICTBUE XWMHUYECKHUX PEaKIIHii,
HampsIMyl0 3aBHUCUT OT COJIEp)KaHHUS TOPIOYEro
yriepoja U KOHLEHTPAIMK KUCIOpOJa B TOIMOY-
HOU kamepe kotia. Ha pucynkax 4-5 npexacras-
JICHBI PE3YyJIbTaTbl YHUCJIICHHOIO MOJCIUPOBAHUA
pacnpejieieHus. KOHUeHTpauuu kucnopoaa O, no
BBICOTE W B 00BbME TOMOYHON KaMephl, U3 aHaln3a
KOTOPBIXMOXXHO CYIUTH O XUMHAYECKON IOJHOTE
BBITOpaHUS TOILTUBA. Mbl HA0JIFO1aeM,YTO Ha BhI-
COTE HAXOSALIEHCS BBILIE TOPEIOYHBIX YCTPOUCTB U
BBILIEIPOUCXOUT 3aMETHBIN CMaj KOHLIEHTpaLUU
KHCIIOpOJa, KOTOpasi HKMEeT MAaKCHUMaJbHbIC
3Ha4YeHHA B 30HE IMojadd Bo3ayxa (puc. 4, 4a).
OcHOBHasi YacTh KHCJIOpPOJAa pacxojyeTcss Ha
HayaJbHOM 3Talle TOPCHHS Ha TOPEHUE JIETY4YUX
U Ha OCKHCJIEHHE YIJepoJa W a30Ta TOIUIHMBA.
CkaszaHHoe BbIIIe ToATBepxkaaeTcs 3-D rpadpukamu
u naet OoJiee TMOJIHYIO KapTHUHY paclpeleleHus
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I/ICCHGHOBaHIIIe XapaKTCPUCTUK TeriooOMeHa TIpU TOPEHUH TTBUICYTOJIBHOTO d)aKena B TOITIOYHOM Kamepe ...

Oe3pa3MepHOl  KOHLEHTPAMM  KUCIOpoAa B
MIPOJIOJIBHOM CEUEHUH Kamephl cropaHus (puc. 4a,
y = 3,7 M), B moniepeyHoM ceuyennu (puc. 40, z =

4,81), mpuxosuieiics Ha HWKHUN IPYyC TOPEIIOK U
Ha BBIXOJI€ U3 TOIIOYHOT'O MPOCTpaHcTBa (puc. 41,
z =20, 96).
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Pucynok 3 — Pacnipenienenue Temreparypsl: a) B IpOAOJIbHOM cedeHuH (y = 3,7 m);
0) B CEYCHUN YCTAHOBKH I'OPEJIOYHBIX YCTPOHCTB (z = 4,81 M); B) Ha BBIXO/IE M3 TOIOYHOH Kamepsbl (z = 20,96 M)
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Pucynox 4 — Pacnipenienenne konuentpanuu kucnopoza O,
I10 BBICOTE TOTIOYHOH KaMepsbl

OO05acTh PACIIOIOKEHUSI TOPENOK C HAMOOIb-
el KOHILIEHTpALMEN yriiepoja U KUCIopoa siBisi-
eTcs 00JIacThI0 BBICBOOOXKIICHHS TEIUIOBOW JHEp-
T'UH, KaK y>Ke ObIT0 cKazaHo BhIe. [loaTomy B 310

40

obnactu (puc.6) HaOIFOMAETCS YETKO BHIPAKEHHBIC
MAaKCUMyMbl U MHWHHUMYMbI XUMHUYECKOU OHEPTHUU
Qchem, xoTopble HaOMIOAIOTCS OKOJIO BEPXHETO
Y HIDKHETO sipyca ropenok (2 MakcuMyma Ha KpH-
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AcxkapoBa A.C. u zip.

Boil pacnpenenenust Qchem mpu z= 4,998 M u z=
5,938 M). MBI BuIUM, YTO XOJ KPUBOW B 00IacTH
MEepBOro MakCUMyMa XHUMUYecKoil sHeprur Qchem
¥ BTOPOTO MaKCUMYMa PacrpeIeIeHUs] XUMHUUECKON
sHeprun Qchem coBmagaer ¢ KpUBOH pacmpezerne-

HUSl TEMIIEPATypbl

T (puc. 2). OTueTnIUBO BHUIHO,

YTO MUHHMAaJbHbIC 3HAUCHWS SHEPrUH, BBIAEIISIC-
MO 3a CYeT XMMHYECKHX pEeaklni, HaOIoJaeTCs
HAa BBIXO/IC M3 TOMIOYHOH KaMephl, I'/Ie BCE MPOIIECCHI
TOPEHUs C BBIJCICHUEM TeIJja MOYTH 3aBEPIICHBI.
CkazaHHOE BBINIE TIOATBEPIKAACTCS 3-X MEpPHBIMU
pacnpenenenusimu Qchem (puc. 6a, 60, 68).
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Pucynox 5 — Pacnipenienenue xonuentpannu kuciaopozaa O,: a) B IpogonbHoM cedennu (y = 3,7 m);
0) B CCYCHUH YCTAaHOBKHU TOPEIIOYHBIX YCTPOUCTB (z = 4,81 M); B) Ha BBIXOJIE U3 TOMOYHOH Kamepsl (z = 20,96 M)
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Pucynok 6 — Pacnipezienenue s3Hepruy, BbIAEIIEMON 32 CUET XMMUYECKUX PeakLuii,
110 BbICOTE TONOYHOM kameps! kowia BK3 160 Anmarunckoit TOLI-3
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UccnenoBanue XapaKTCPUCTUK TerroooOMeHa IIpyU TOPEHUHU NBUICYTOJILHOTO q)aKeJIa B TOIIOYHOM KaMmepe ...

Ceuenne J=17(Y=3,7m) [ [.' 1 Ceuenne K=32 (Z=4,81 m)
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Pucynok 7 — PacnipeniesnieHre XuMHYECKOM SHEPTUH: @) B IPOAOIBHOM ceueHuH (y = 3,7 M);
0) B CEUECHNH YCTAaHOBKH FOPEIOYHBIX YCTPOUCTB (z = 4,81 M); B) Ha BBIXOJIC U3 TOTIOYHOI Kamepsl (z = 20,96 M)

AHanu3 pUCYHKOB 7, 7a MOKa3bIBAET, YTO IO
Mepe MPOJIBIKEHHS NBUICYTOIBHOTO MOTOKA K BbI-
XOAY, MHTEHCUBHOCTb MPOTEKAHUsI XUMHYECKHX Pe-
akuui ocrmabeBaet, U Ha BbIxone (puc. 7B) SHEprus
XMUMHUYECKUX peakiuii cocrasisier Bcero 1,052kW/
m® (puc.78), mo cpaBaeHuto ¢ 1550,5 kW/m* B 00-
JIACTH TOsica TOPENIOK. DTO OTPaKaeT peasibHyIo
KapTHHY MPOIECCOB TEIIOMAccOOOMEeHa, MMPOUCXO-
JSIIIUX [IPU CKUTAHWU TBUICYTOJBHOTO TOIUIMBA B
TOIIOYHBIX Kamepax.

3akiouenune

B uenrtpanmpHOil 007aCTH  TOMOYHOM HAIpPO-
TUB 000uX sipycoB ropeiok (k=32, z=4,81 m, k=50,
7=5.79 M) TPOHMCXOAUT BCTPEYHOE CTOJIKHOBEHHE
TIBIJIETA30BbIX ITOTOKOB M3 MPOTHBOIIOJIOKHO PacIIo-
JIOKEHHBIX TOPEIIOK, YTO MPUBOIUT K MaKCUMaJIbHO-
MY BO3MYILEHHUIO TEUECHHS B 3TON 00JIACTH, K BBICOKO-

MY YPOBHIO TypOYyJIEHTHOCTH, a 3TO B CBOIO OUepeb
00ecreunBaoT BHICOKYIO CTETIEHh CMEIINBAHUS TO-
TUIMBA M OKUCIUTEIS, K OBICTPOMY BOCIUIAMEHEHUIO
MBUIEra30Boro ¢axenaa M MOJHOMY €ro BBITOPAHHIO.
Ob6nacTn MakCUMyMa U MUHMMYyMa 3HaY€HUH TEM-
nepaTypsl OTYETIAMBO BHUJHBI B LIEHTPAIbHOH 00Ma-
CTH MBUICYTOJIBHOTO (haKena, COOTBETCTBEHHO 3TO T€
oOJacty, e NPOUCXOAUT IPOLECC BOCILIAMEHEHHUS
MBUIEra30BOM cMecH M 00JIaCTh TMOAAYM XOJOJHOU
aspocMecH. Takoe paciipeneneHue TeMieparypbl 1o
BBICOTE TOMOYHON KaMEPhI OTPAKAET PeaIbHbII IIPO-
1ecc TypOyJIeHTHOrO TemioMacconepeHoca. B 3one
PacHoNOKeHUS TOPETOYHBIX YCTPOHCTB MHTEHCUBHO
MIPOUCXOAT XUMHUYECKHE PEAKIUH MEXTy KOMIIO-
HEHTaMH TOIUIMBA U OKHUCIMTEIS, 3TO MOJATBEPK/Ia-
eTCsl MAKCUMaJIbHBIMH 3HAUYCHHMSMH XHUMHYECKOM
suepruu (Q,  =2,71*10* kw/m’), a Taxske Beien-
creue nobiienus remneparypsl (T = 1681°C) B
3TOM 00JaCTH TOIOYHOT'O IIPOCTPAHCTBA.
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