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Heat/Mass Transfer Characteristics in Impingement/Effusion Cooling
System with Rectangular Fins for Combustor Liner Cooling

Sung Kook Hong, Dong-Ho Rhee”, Hyung Hee Cho~
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ABSTRACT

The present study has been performed to investigate the influences of rectangular fins on heat transfer
in an impingement/effusion cooling system with crossflow. To simulate the impingement/effusion cooling
system with initial crossflow, two perforated plates are placed in parallel and staggered arrangements with
a gap distance of 2 times of the hole diameter. The crossflow passes between the plates, and various
rectangular fins are installed on the plates. Reynolds number based on the hole diameter is fixed to 10,000
and the flow rate of crossflow is changed from 05 to 1.5 times of that of the impinging jet. A naphthalene
sublimation method is used to obtain the heat/mass transfer coefficients on the effusion plate. Also to
analyze the flow characteristics, a numerical calculation is performed. When rectangular fins are installed,
the flow and heat transfer pattern is changed greatly from case without fins. In the injection hole region,
the jet impinges on effusion plate without deflection and wall jet spreads symmetrically. In the effusion
region, the crossflow accelerates due to the decrease of cross-sectional area in the channel. Local heat/mass
transfer coefficients are enhanced significantly compared to case without fins. As the blowing ratio
increases, the effect of fins against the crossflow becomes more significant and then the higher average
heat/mass transfer coefficients are obtained than the case without fins.
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