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Abstract: Taking the integrated strut with full film coverage cooling as the research object, the impinge-

ment plate was arranged in the inner cavity of the integrated strut. The conjugate gas—solid coupling heat transfer
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characteristics of internal and external flow on integrated strut with composite cooling structure of outflow film and
impingement cooling were studied. The effects of different primary and secondary flow temperature ratios (2.24~
2.76) and impingement spacing on the internal and external flow characteristics and the convective heat transfer
coefficient distribution and the overall cooling effectiveness of integrated strut were analyzed. The results indicate
that the impingement plate changes the coolant flow in the inner cavity of integrated strut and the flow distribution
of film hole. With the increase of the impingement spacing (H/D=1,2.5,4) , the coolant mass flow of the corre-
sponding film hole in the impingement cavity decreases by 2.68%, 3.80% and 7.14%. In addition, the impinge-
ment plate enhances the convection heat transfer on the internal and external wall of the leading edge, especially
the internal wall. The increase of the convection heat transfer coefficient at the impingement stagnation line of
leading edge is 298.3%, 354.5% and 271.9%, respectively. The existence of impingement plate improves the uni-
formity of wall temperature distribution, and the average overall cooling effectiveness elevates with the raise of im-
pingement spacing, which increases by 1.64%, 2.26% and 2.62%, respectively. With the increase of primary
and secondary flow temperature ratio, the overall cooling effectiveness of the strut decreases, but the downward
trend gradually declines. In the case of constant mainstream and coolant flow, with the increase of impingement
spacing, the mainstream and coolant pressure ratio decreases. Compared with the non—impingement plate model ,
the variation ranges are 0.395%, 0.012%, —0.650%, respectively.

Film cooling; Impingement cooling; Convection heat transfer; Overall
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Table 1 Structural parameters of integrated strut with

impingement cooling at leading edge
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Table 3 Variation of cooling mass flow in relevantly front

film holes of impingement and REF models (7,=2.50)

Item (m/m )%  (m y/m /%  Change rate/%
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H=2.5D 17.2 18.6 -8.5
H=4D 23.9 26.3 -10.1
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Table 4 Variation of average overall cooling effectiveness

1,,, 0f spray model relative to REF model at different

temperature ratio 7, (%)
Ttem T,=2.24 T,=2.50 T,=2.76
H=1D 2.19 1.64 1.30
H=2.5D 2.78 2.26 1.85
H=4D 3.23 2.62 2.23

Table 5 Variation of coolant and mainstream pressure ratio
I’ of spray model relative to REF model at different
temperature ratio 7, (%)
Item T,=2.24 7,=2.50 7,=2.76
H=1D 0.406 0.395 0.389
H=2.5D 0.039 0.012 -0.005
H=4D -0.612 -0.650 -0.677
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