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Experimental study of discharge coefficient and cooling effectiveness

for impingement effusion cooling in curved section
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Abstract. In order to experimentally study the discharge coefficient and cooling effec-
tiveness of impingement effusion cooling in curved section of combustion chamber, several
test pieces with different geometrical dimensions were designed. The research results from
experimental study show that; (1) The discharge coefficient of impingement effusion dimen-
sion in curved section is less than 0. 7. The discharge coefficient of effusion hole angle 40° is
larger than the discharge coefficient of effusion hole angle 30° and 20°, and the spacing be-
tween effusion holes has a great influence on the discharge coefficient. (2) The cooling effec-
tiveness of impingement effusion in curved section is increased with the increase of blowing
ration. And there is a large difference for the cooling effectiveness of impingement effusion
between curved and flat sections, and the difference is decreased with the increase of blo-

wing ratio.

Key words: reverse-flow combustion chamber; curved section; impingement effusion;

cooling effectiveness; discharge coefficient
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Fig. 1 Schematic of impingement effusion cooling
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Fig. 2 Schematic of film cooling experimental system
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Tabel 1 Geometrical dimension of test pieces

No. S/d; P/do S/mm o/ (°) dp/mm h/mm

S21 5.7 5.7 4,01 20 0.7 4
S31 5.7 5.7 4.01 30 0.7 4
S32 7.5 5.7 5.23 30 0.7 4
S33 8.7 5.7 6.11 30 0.7 4
S41 5.7 5.7 4.01 40 0.7 4
Coolant stream
1 Curved impingement wall
&y r
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Fig. 3 Schematic of test section
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