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Experimental Study of Mass Transfer on a Film Cooled Cirular Cylinder Surface
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Abstract

Measurements of local mass transfer have been conducted on a film-cooled cylinder with a row

of injection holes. The effects of injection hole position and blowing rate on the Sherwood number

are investigated by using a naphthalene sublimation technique. Experiments are performed for the

hole positions of 0", 157, 30", 45" and 60" from the stagnation point at a blowing rate of 1.0. In the
case of 307, the effect of the blowing rate is examined for blowing rates of 0.5, 1.0 and 1.5. The

results show that the Sherwood number is strongly dependent upon the hole position and the

blowing rate. When the injection hole is positioned at the stagnation point, the local change of the

Sherwood number is relatively small. As the hole position moves downstream the local Sherwood

number near the injection hole decreases significantly up to 30° case, while it decreases for the

cases beyond this position. It has also been found that there exist peaks of the Sherwood number

just downstream of the flow separation point where the Sherwood number is minimum, except for

the case of 60° where it decreases gradually in the downstream direction. In addition, the location

of the minimum Sherwood number near the separation point migrates downstream as the blowing

rate increases.
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