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Coupled M ethod of Flow-Heat Trander to Calculate
Temperature Field/of M-ulti-HoleW al |
ZHU Hui-ren, BA-lIL uo-tin, ZHANGL iy L U Song-ling
(N orthw estern Polytechnical U-niversity, X-'an 710072, China)

Abstract: <A oode was developed-by using the basic principles of aerodynamics, heat
trander, themodynamics \and numerical heat trander taking into acoount the compound
relationship anong presaure difference, mass flow , tanperature difference and heat flux, including
the influence of heat convection betw een cooling air and inner surface of film cooling holes U sing
this code we can calculate the wo dimensional tenperature field of burner inner liner with
annular slots and multi-film cooling hole by giving the air/gas parameters at the inlet and outlet
of the combustion chamber.
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Fig 1 Cooling systan of combustion chanber
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m= AV P (1)
2 dx
, M+ dn)V + V) - MV - Vouxdn =
: pA + (p+ dp/2)dA -
(p+ dp) (A + dA) - TUdX (2
3 1
(1) M+ dn) + [h+ dh+ (V+ dv)?/2]=
.2 4mm, (h+ VIm + (hu+ Vi/2)dm +

; (2) CQin - (Dout (3)
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Fig 2 Control volume of momentum equation
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Fig 4 Control volume of conduction equation
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Fig 3 Control volume of energy equation 33
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Fig 5 Calculation area of wo dimensional

re field
i
) Y,

\ \ ¢

144,96

200 321,423 442 846
0.015
_ 0.010
0.005
0.000
0.5 0.6

'
R 1

3 ( i
Downstrenm of
mnnular siol

Fig 6 Two dimensional tenperature field of burner inner liner
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Fig 7 Distribution of averagew all tenperature (1]
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