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Application of CHT Analysis to Development of Cooled Turbine Blade
for Industrial Gas Turbine
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With the increase of turbine inlet temperature in recent years, turbine blade cooling requires higher effectiveness

with less amount of cooling air to improve thermal efficiency of industrial gas turbines. It is, therefore, essential to

estimate temperature distribution on the blade surface as accurately as possible in turbine blade cooling design. In this

paper we investigated the applicability of CHT (Conjugate Heat Transfer) analysis for this purpose and its estimation

accuracy was evaluated by comparing with measurement results. The CHT analysis, which utilizes commercial

software STAR-CCM+ with practical mesh size, has been carried out to the first stage turbine blade which has

complex internal cooling passages and plenty of film cooling holes. The investigation reveals that CHT analysis

results agree well with measurement results both qualitatively and quantitatively and the CHT analysis can be applied

to the blade cooling design.
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Fig. 1 CHT analysis of cooled turbine blade
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Fig. 2 L30A gas turbine

Table 1 Characteristic feature of L30A

Type Open cycle 2-shaft
Rated Output 30.1MW

Thermal Efficiency 40.1%

Pressure Ratio 249

EGT 470degC

ISO Conditions; Gear-Box Out; Natural Gas Fuel
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Fig. 3 Conjugate approach?”
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Fig. 4 Computational domain and mesh system
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Fig. 5 Definition of radius location for evaluation
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Fig. 6 Comparison of metal temperature distribution under
different mesh density at Mean
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Table 2 Major specifications of pyrometer system

Measurement Range 600 - 1200 degC
Accuracy +0.5%RD
Spot Size 2mm diameter

at 75mm focal length
Detector InGaAs
Wave Length 1.6 #m
Sampling Rate 1MHz
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Fig. 9 Metal temperature distribution at Hub
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Fig. 10 Metal temperature distribution at Mean
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Fig. 11 Metal temperature distribution at Tip
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Fig. 12 Metal temperature distribution by Ho, et al”
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Fig. 13 CHT analysis results of leading edge
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Fig. 18 Heat transfer coefficient distribution on SS
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