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NUMERICAL STUDY OF AERODYNAMICS IN DEAD-END FURNACE WITH REVERSE FLAME

S.A. Khaustov, A.S. Zavorin

Tomsk Polytechnic University

The authors have modeled turbulent combustion of natural gas in the reverse flame of fire-tube boiler using the ANSYS Fluent 12.1.4. The
complete geometric model of the dead-end furnace based on boiler drawings was considered. Finite element model was used for the
following processes and phenomena: the combustion of methane in air oxygen, radiant and convective heat transfer, turbulence. Aero-
dynamic structure and volumetric pressure fields of the flame were calculated for different degrees of spin-fuel jet. The effect of the
twist parameter on a drag coefficient of dead-end furnace was estimated. The authors calculated critical twist parameter values when
the disruption of the flow and reversal currents zone in the axial region occurs. The results are presented in graphical form.
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MEPEMELLLEHWE TENNIOBOIO LIEHTPA NPU HECUMMETPMYHOM HATPEBE NMOCKOrO TENA
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C 1ICronb30BaHMEM aHanUTUYECKUX 3aBUCUMOCTEN pa3paboTaH MpUOIIVXEHHBIV METOA pacdeTa npoCTPaHCTBEHHOM KOOPAMHATHI epe-
MeLLeHWs TernoBoro LeHTPa B Cily4ae HeCMMETPUYHOIO HarpeBa riockoro Tesia KOHBEKTUBHBIMM OTOKaMu Terna. B Takom ciy4ae Te-
[1/10BOV LIEHTP B XOA€ NpoLecca Harpesa Miockoro Tefia KOHBEKTUBHbIMI MOTOKaMy Ternia HaqnHaeT nepemeLyarbCs, T. e. NpoCTpaH-
CTBEHHas KOopAvHaTa, COOTBETCTBYIOLLas SKCTPEMYMY MPOU3BOLHOM TeMNepaTypbl o KOOPAMHATE, OKa3bIBAETCA HEKOTOPOM (yHKLMeN
BpemeHu. YCTaHOBIIEH XapakTep 3aBUCUMOCTY MPOCTPaHCTBEHHOM KOOPAMHATbI OT BPEMEHM, 4TO MMEET BaxHOe TeopeTn4eckoe 1 npak-
T4eckoe 3HaveHue. C UCrosb30BaHNEM MPEATIOXEHHbIX 3aBUCUMOCTEN BO3MOXEH TakXe PacyeT MOMEHTa BPEMEHH, NPy KOTOPOM fpo-
IpeB MA0CKOro Tena CTaHOBUTCS OBHOCTOPOHHUM 1 PE0bPa3yeTcs B HECTALMOHaPHBIV PEXVM TEMONEPEaayy Yepes nnockyro CTeHKY.

KntoyeBsble croBa:
[lnockas cTeHka, HE‘CMMME‘TPVHHbIV? rnporpes, KOHBEKTUBHBIN TeﬂﬂOO6ME’H, aHannTn4eckme MeTohbl pacdeta TemrepartypHbIX roneu.
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Ha octoBe 3aBucumocty (16) MOKHO BBIUYHCIUTH
OespasmMepHOe umca0 Fo, Ipu KOTOPOM TEIIOBOM
I[EHTP CMECTUTCS HA BHEIIHIOH II0BEPXHOCTD ILIACTH-
HBHI, T. €. Korga koopaurara X =1. C aroro MomeHnTa
BPEMEHHU MIPOIeCC IPOrpeBa CTAHOBUTCS OLHOCTOPOH-
HUM U IIPeodpasyeTcs B HECTAIIMOHAPHBIA PEXKUM Te-
IIOTIepeiauy uepes IIOCKYI0 CTeHKY.

Jlnsa ucciemoBaHMUS HAUAJIBHOU CTAJUU MPoIecca
Imporpesa 1esecoo0pasHo pemenue 3agauu (10)—(13)
IPeACTaBUTh B BUJIE CYMMBI PEIIeHUH IBYX CHMMET-
PUYHBIX 3a4aY.
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MOTION OF THERMAL CENTER AT UNBALANCED HEATING OF FLAT BODY
Yu.V. Vidin, D.I. lvanov

Siberian Federal University, Krasnoyarsk

Using the analytical dependences the authors have developed the approximate method to calculate a space coordinate of thermal cen-
ter motion at unbalanced heating of flat body with convective heat flows. In this case the thermal center at flat body heating with con-
vective heat flows starts moving, the space coordinate corresponding to coordinate temperature derivative extremum turns out to be a
certain time function. The type of space coordinate time dependence was determined. It is of great theoretical and practical importan-
ce. Using the proposed dependences it is possible to calculate the time moment when the flat body heating becomes one-side and it is
converted into unsteady mode of heat transfer through the flat wall.

Key words:
Flat wall, unbalanced heating, convective heat, analytical methods for calculating the temperature fields.
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