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Study on Flow and Heat Transfer Characteristics in the Trailing
Edge Cooling Channel of Gas Turbine Blade

YE Lyu,CHEN Xian-yun, WANG Xiang-yu, FENG Zhen-ping
(Institute of Turbomachinery,Xi'an Jiaotong University, Xi'an, China, Post Code :710049)

Abstract: A numerical investigation on the flow and heat transfer characteristics in a wedged internal
cooling channel more close to the real blade trailing edge section was carried out. The performance of dif-
ferent cooling medium used in wedged cooling channel, and the influence of different pin-fin structures
and fin rib composite cooling structures on the thermal property of the trailing edge cooling channel were
analyzed. The research results show that distinguished from rectangular internal cooling channel , the heat
transfer coefficient of the wall surface in wedged channel tends to increase gradually along the streamwise
direction. The cooling medium has a significant effect on the heat transfer performance, and the cooling
effect of steam is better than that of air. Adding a small amount of micro droplets into the main air condi-
tioner can obviously improve the heat transfer effect of the internal channel, and has almost no negative
effect on the pressure loss. Among the three kinds of turbulence pin-fin structures, the dome-shaped dis-
continuous structure has the best heat transfer performance, and the maximum comprehensive heat trans-
fer factor can be improved up to 15.3% compared with the traditional one. The heat transfer coefficient of

the wall surface can be increased by 24.9% to 32.5% with the introduction of ribs, but the pressure loss
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will be increased. Compared with the single turbulence pin-fin array cooling mode, the comprehensive

heat transfer factor can only bring about an increase of 2% , and the uniformity of heat transfer of the wall

surface can be improved to a certain extent.

Key words: gas turbine, internal channel at the trailing edge, wet mist cooling, turbulence pin-fins and

ribs, flow and heat transfer
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Tab. 1 Geometric characteristic parameters of
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