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Heat Transfer and Friction Characteristics in a Square Channel with
Ribs and Grooves
Student: Sin-Sian Li Advisor: Yao-Hsien Liu
Department of Mechanical Engineering

National Chiao Tung University

ABSTRACT

This research presents the transient liquid crystal technique for local
heat transfer coefficient measurements in a square channel. Compound
cooling technique, by combining more than two heat transfer
enhancement techniques, is applied:on the surfaces of the square channel.
The rib with and without ‘groove configurations are tested: transverse
(90°), angled (45°), discrete, V-shaped, and Inverted-V shaped. Reynolds
numbers in the current study are from 15000 to 37000. The rib
height-to-hydraulic diameter ratio is 0.1, and the rib pitch-to-height ratio
is 8. Results show that the 452 ribs and V=shaped rib with groove have the
maximum heat transfer enhancement and thermal performance. V-shaped

and inverted-V ribs have the maximum friction loss.

Keywords: Transient Liquid Crystal Technique, Rib, Groove,

Heat Transfer, pressure drop
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