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This thesis presents a finite volume method for turbulent flow and heat
transfer in a gas turbine blade with turbulator. The flows are assumed to be two
dimensional, incompressible and steady. The standard k—¢ and k- @ models are
used to simulate the turbulent transport quantities of the flow. Only force convection

heat transfer is considered in this case.

A computer program based on the {inite volume method has been developed
for predicting the heat transfer and flow phenomena. The developed program were
validated with simple problems, in which experimental or other numerical results are
available. It was found that the X —® model gave a better results than the standard
k — & model especially for thermal flow problems. Then the computer program was
employed for calculation of the main problem — turbulent flow and heat transfer in gas
turbine blade with turbulator. Effects of turbulator arrangements, Reynolds number
(Re), height-to-width ratio (h/w) and pitch-to-height ratio (Pi/h) on the flow patterns

and heat transfer characteristics are presented.

The results demonstrate that the cooling capability of the channel with
turbulator is much better than that of the smooth channel, and it can be shown that the

staggered arrangement is the best choice compared to other arrangements.



