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Abstract: In order to study the cooling characteristics of film—effusion combination cooling structure , three
kinds of test pieces of different effusion cooling holes arrangement but equivalent orifice area were designed. The
effects of aerodynamic parameters and geometric parameters on the adiabatic cooling efficiency and the convec-
tive heat transfer coefficient were investigated experimentally. The experimental results show that the adiabatic
cooling efficiency and convective heat transfer coefficient gradually decrease in the direction of mainstream, and
reache the lowest point, then they remain unchanged. The main flow Reynolds number and the blowing ratio have
no evident effect on the adiabatic cooling efficiency under research range of parameters, but the effect on convec-
tive coefficient is evident, that is increased gradually with the increase of main flow Reynolds number or blowing
ratio. For the three test specimens, the adiabatic cooling efficiency and the convective coefficient of the cooling
structure of the largest stream wise spacing are the largest, and followed by the cooling structure of medium

stream wise spacing, and the minimum is the cooling structure of the minimum stream wise spacing.
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Fig.1 Film cooling curve of effusion cooling
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Table 1 Geometrical dimension of test pieces
Item Pld, Sid, BI(°) al(°) d,/mm d;/mm Wid, ZIH H/mm L/mm t/mm
Plate 1 7.37 7.15
Plate 11 6.07 8.75 40 30 1.8 3.3 2.2 4.4 5.4 17.4 6

Plate 111 5.25 10.27
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Table 2 Temperatures of cold side of test pieces

No. 1# 2# 3# 4# S# o#

T/°C 29.5 30.8 29.8 31.5 31.6 30.2
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Fig. 6 Effects of Re, on film cooling effectiveness
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Fig.7 Effects of blowing ratio on film cooling effectiveness
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Fig. 8 Comparison of film cooling effectiveness for three test pieces
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