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Heat Transfer Characteristics in a Leading Edge Cooling
Channel of a Turbine Blade with Various Rib Arrangements
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ABSTRACT

The present study investigates the heat transfer characteristics of a triangular channel. Three different
rib configurations are tested. The ribs are installed on two sides of the channel. The rib height (e) to
channel hydraulic diameter is 0.079 and the rib-to-rib pitch (p) is 8 times of the rib height. The rotation
number ranges from 0.0 to 01 while the Reynolds number is fixed at 10,000. The copper blocks with
heaters are installed on the channel walls to measure the regionally averaged heat transfer coefficients. For
the stationary 45° and 135° ribbed channels, a pair of counter rotating vortices is induced by the angled rib
arrangements, and high heat transfer coefficients are obtained on the regions near the inner wall for the 45°
ribbed channel and near the leading edge for the 90° ribbed channel. The heat transfer coefficients of angled
ribbed channels are changed little with rotation, whereas those of the transverse ribbed channel are changed

significantly with rotation.
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Fig. 5 Predicted mainstream distributions and secondary
flow structures
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