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Heat Transfer in Triangular Cooling Channels with Staggered Rib

on high rotation number

Student: Shi-Yu Lai Advisor: Prof. Yao-Hsien Liu

Department of Mechanical Engineering

National Chiao Tung University

ABSTRACT

Due to the limitation of earth’s resources, a better development for seeking
efficient use of energy is needed. Gas turbine system for aircraft engines has the
good reliability and the best power-to-weight ratio. Therefore, if we can advance
the fuel efficiency, we may reduce the energy-supply distressed situation. From
previous research, rib angle of attack of 45° has better heat transfer effects in
various aspect-ratio channels with different rotation numbers. Therefore, this
experiment will choose this rib angle. There are five rib arrangements:
continuous ribs, discrete ribs, V-shaped ribs, and discrete-V shaped ribs. These
rib configurations have the same rib height-to-hydraulic diameter ratio (e/Dy) of
0.085 and rib spacing to height ratio (P/e) of 9. Reynolds number is during
15,000~25,000. It is known that high-rotation number have influence on heat
transfer, and it will be a great contribution in gas turbine's cooling techniques.
Therefore, this experiment will study the influences of rib configuration on heat

transfer in cooling passages and the rotating speed is set between 0~330 rpm.

keyword : rib, cooling technique, turbulence promoter, rotate
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