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Heat/Mass Transfer and Flow Characteristics
Within a Film Cooling Hole of Square Cross Sections (II)

- Effects of Asymmetric Inlet Flow Condition -

Dong Ho Rhee, Seung Goo Kang and Hyung Hee Cho
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Abstract

An experimental study has been conducted o investigate the heat/mass transfer characteristics within
a square film cooling hole with asymmetric inlet flow condition. The agymmetric inlet flow condition is
achicved by making distances between side walls of the secondary flow duct and the film cooling hole
different; one side wall is 205 apart from the center of the film cooling hole, whike the other side
wall s 1.3 apart from the center of the film cooling hole. The heat/mass transfer experiments for
this study have been performed using a naphthalene sublimation method and the fow field has been
analyeed by numerical caleulation using a commmercial code. Swird flow i3 generated at the inlet region
ond the  heat/mass transfer pattern with the asymmetric inlet flow condition is changed significantly
from that with the symmetric condition. In the exit region, the effect of mainstream on the inside hole
flow is reduced with the asymmetric condition. The average heat/mass transfer coefficient 15 higher than
that with the symmetric condition due to the swird flow generated by the asymmetric inlet condition,
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Fig. [ Schematic view of duct with asymmetric

inlet flow conditions



Table 1 Experimental conditions
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