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The Heat Transfer Analysis of the First Stage Blade
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Abstract

To get higher efficiency of gas turbine, The designer should have more higher turbine inlet
temperature (TIT). Today, modern gas turbine having sophisticated cooling scheme has TIT above 1,70
0TC. In the korea, many gas turbine having TIT above 1,300°C was imported and being operated, but
the gas with high TIT above 1,300°C in the turbine will give damage to liner of combustor, and blade
of turbine and etc. So frequently maintenance for parts enduring high temperature was performed.

In this study, the heat transfer analysis of cooling air in the internal cooling channel (network
analysis) and temperature analysis of the blade (Finite Element Analysis) in the first stage rotor was
conducted for development of the optimal cooling passage design procedure. The results of network
analysis and FEM analysis of blade show that the high temperature spot are occured at the leading
edge, trailing edge near tip, and platform. so to get more reliable performance of gas turbine, the more
efficient cooling method should be applied at the leading edge and tip section. and the thermal barrier
coating on the blade surface has important role in cooling blade.
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Table 1 Characteristics of blade

Lam. to turb.
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Fig. 2 Velocity on the blade surface
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Fig. 3 Laminar to turbulent transition point at
mean section
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