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Coupled heat transfer analysis of air cooling gas turbine
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Abstract Coupled heat transfer smulations w ith a FDM coupled solverwere carried out to study the factors effecting the

coupled smulation accuracy Such factors nelided num erical grids around the blade wall the tuibulence and transition mod-

els and the variation of Pradtl number The difference schene corresponding to the conjugate heat transfer dynam ics differen-

tial equation and structured grids were anployed to ensure the can putational accuracy and speed The can parison betv een nu-

merical results and the m easured ones shows that the grids quality around the blade wall and the transition model are essential

for the coupled heat transfer smulations and that the variation of Prandtl number affects slightly on the num erical results
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Fig 2 H-type grids for the passage
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Table 1 Operating conditions of NASAMARK ®

P ot sl Tt it Ma,,, Repn, T e P it
/kPa /K Fe /kPa
337 1 788 Q19 s5e6x10° (] 169 8

Table2 Operating conditions of flows in the cooling holes

Dimeter/mm  Mass flow rate/(kg/s) Tou/K T, /K
1 63 0 024 6 336 39 326
2 63 00237 326 27 316
3 63 00238 332 68 322
4 63 0 0247 338 86 328
5 63 0 0233 318 95 308
6 63 00228 31558 305
7 63 00238 326 26 313
8 31 0 007 75 35983 335
9 3l Q005 11 360 89 330
10 1 98 0 003 34 414 85 354
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with different cam putational grids
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Fig 4 Profile pressure atm id-span
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