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Numerical simulation of flowand-heat tranger
in tur bine cooling system of a turbefan engine

L+Na , JhHong hu

(College of Energy and-Power Engineering,
Nanjing U niversity of Aeronautics and-Astronautics; Nanjing 210016 , China)

Abgtract : The flow and heat trander_characteristics of a complex turbine cooling system
were numerically smulated, which was a multi-cavity , multi-inlet and multi-outlet system
installed in a typical small\turbofan engine. The cooling system includes the cavity behind
the high pressure turbine disc, the cavity infront of the low pressure turbine disc, support-
ing guide vane cavity , bearing cavity , and some connecting cooling air passages. Inthis stud-
y , the computational gridsin both fluid domain and solid domain were establi shed together ,
the heat trander between the two domains was calculated conjointly. Based on the results,
the influence of structural parameters and pneumatic parameterson the temperature distribu-
tion of the system, especially for the bearing cavity , was analysed , and then some measures
were taken to lower down the temperature of beating cavity. This study shows the potential
power of numerical smulation of fluid flow and heat trander in complex flow system, help-
ing to improve system design.

Key words: turbine disc cavity; bearing cavity; cooling system;
convective heat trander; numerical Smulation
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