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Numerical study of 3D heat transfer for turbine blade with air cooling

ZHANG Lrfen, LIU Zhenxia, LIAN Xiao chun

(School of Power and Energy, Notthwestern
Polytechnical University, /Xi an 710072,—China)

Abstract: A coupled flow-thermal.model was established-for 3D|heat transfer of turbine
blade with air cooling. Radiation heat-was added-into the energy equation as a source of heat
radiation. Using coupled flow-thermal-model;3-D conjugated heat transfer for turbine blade
with air cooling was accomplished:And, heat radiation was solved with P-1 model. The differ-
ent surfacetemperatures and temperature distributions of the blades with/without heat radia-
tion was compared. T he results show that, for high tem perature gas at 1 600 K, heat radiation
is a significant heat source. If radiation heat is considered, the surface temperature of the

blade is improved greatly, leading to obvious difference of temperature distribution.

Key words: —aerospace propulsion system; coupled flow-thermal method; turbine blade

with air cooling; conjugate heat transfer; radiation
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