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Studies on Integrated Impingement Cooling Devices
(Simultaneous Heat Transfer Measurements Inside and Outside of the Devices)

NIV BV H—1*!

o

Hamidon Bin Salleh FUNAZAKI Ken-ichi

This paper deals with experiments on the film effectiveness and heat transfer coefficients for quasi-

Transpiration Cooling System, which integrates impingement cooling and pin fin cooling devices into one

body. The proposed cooling system aims at enlargement of the effective heat transfer area as well as
enhancement of the internal heat transfer. One of the purposes of the present study is to clarify the
reason of the observed difference in cooling efficiency for two different internal cooling configurations.
Large-scale test models made from acrylic resin are adopted. The experiment is conducted using heated
air as secondary air. The experimental technique is a transient method monitoring surface temperature

rise using thermochromic liquid crystal coating on the surface, which enables us not only to determine

film cooling effectiveness and heat transfer coefficient on film surface, but also to measure target plate
and pin fin surface heat transfer coefficients. The experimental results show that an arrangement of the

pins is an important factor to internal heat transfer and eventually to total cooling performance.

Key words . Transpiration Cooling System, Target Plate, Film Cooling, Thermochromic Liquid Crystal
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