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Experimental investigation on film cooling of expanded-hole at
both inlet and outlet with variousinjection angles

L | Guang-chao, ZHU Hui=ren; FAN) Hui-ming

(School of-Power and-Energy ,
NorthwesternPolytechnical--U niversity,—Xi’an 710072, China)

Abgtract'; To study\the film cooling characteristics of expanded holes, heat transer co-
eficient ratios'and film cooling eff ectiveness was investigated downstream of a row of holes
with inclination angles of 20° 45° and 90° as well asthree varying hole diameters. Momentum
flux ratios vary.in the'range of 1to 4. The discusson wasfocused on the effect of momentum
flux ratios and inclination angles on heat transer coefficient ratios and film cooling eff ective-
nessin the presence of mainstream zero pressure gradient. The experimental results show
that the increas ng momentum flux ratios leads to the increas ng heat trand er coefficient rati-
os and film cooling effectiveness. The effect of momentum flux ratios on cooling eff ectiveness
becomes weaker with the increase of angles. The angles have complex influence on heat
trander coefficient ratios. The increasing angles lead to the decreased cooling eff ectiveness.
Film cooling effectiveness of inclination angle of 20° is bigger than those of 45° and 90°.

Key words: turbine blade; film cooling; heat trander coefficient ; cooling eff ectiveness
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