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Abstract” Inorder to accurately predict aerodynamicsand heat transfer between external
hot gas and-internal cooling passages as-well as-conduction within metal blade, numerical a
nalyss usng conjugate heat transer methodology for the Markll transonic turbine guide
vane, which was cooled internally by air flowing through 10 radial round pipes, was carried
out. The results show that the flow insde boundary layer is very complex, which includes
laminar flow-; transition process and turbulent flow. The prediction with M-L (Menter and
Langtry) transition model provides the closest agreement with the actual flow conditionsin-
sde boundary layer , and the distributions of vane temperature and heat trander coefficient
predicted by this model agree well with the measured experimental data whereas the results
with other turbulence models over-predict. However , al turbulence models can well predict
aerodynamics of gasoutsde boundary layer.

Key words: aerospace propulson system; conjugate heat trander methodology; high
pressure turbine guide vane; internal cooling; transtion process; numerical
smulation
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0.10 Table 1 Coolant flow conditions
0.08 # [ (kg/9 Tma/ K T/ K Cr
= 0.06 1 6.3 0.024 6 336.39 326 1.118
0.04 2 6.3 0.023 7 326. 27 316 1.118
0.02 3 6.3 0.023 8 332.68 322 1.118
oLk ; 4 6.3 0.024 7 338. 86 328 1.118
-0.06 -0.04 -0.02 0 "v().nz 0.04 006 0.08 5 6.3 0.0233 31895 308 1.118
6 6.3 0.022 8 315.58 305 1.118
3 7 6.3 0.023 8 326. 26 313 1.118
Fig.3 Distribution of mach number at mid-span 8 3.1 0.00775 359.83 335 1.056
and separation detail on suction sde 9 3.1 0.00511  360.89 330  1.056
10 1.98 0.003 34 414.85 354  1.025
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