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Experiment on discharge coefficients for outlet lateral dilated hole

WAN Buming, CAO Jun; LI-Chaochao, CHEN Jiang

(Hunan Aviation Powerplant Résearch Institute,

Aero Engine Corporation of China, ZhuzhouHunan 412002, China)

Abstract: The experimental study on the discharge coefficient of outlet lateral dilated hole
was conducted to investigate the-trend-of discharge coefficients with different structure parameters
and aerodynamic parameters. Research showed that the diacharge coefficient of outlet lateral dilat-
ed hole cylindrical segment diameter 0. 6 mm 3% larger than 0. 8 mm. When the hole inclination
angle was reduced from 30° to 257, the discharge coefficient increased, and when the inclination
decreased to 20°, “the discharge coefficient remains unchanged. When the expansion angle grew
from 20° to40%, the discharge coefficient-increased first and then decreased, and reached the
maximum value when the expansion angle was 25°. Meanwhile the discharge coefficient was pro-
portional to the secondary flow. Reynolds number, and the larger secondary flow Reynolds number
indicated the smaller pressure drop needed to reach the limit coefficient value. When the preesure drop
was greater than 0. 9y the difference of the discharge coefficient at different secondary flow Reynolds
number was about 2%.

Key words: combustor; outlet lateral dilated hole; discharge coefficient;

expansion angle; pressure drop coefficient
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Fig.1 Schematic diagram of structure parameters
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Table 1 Geometric parameters of the experiment piece

% D/mm  H/mm  a/(°) B/(°) LB
1 0.6 1.5 25 20 210
2 0.6 1.5 25 25 210
3 0.6 1.5 25 30 210
4 0.6 1.5 25 40 210
5 0.8 1.5 25 20 120
6 0.8 1.5 25 25 120
7 0.8 1.5 25 30 120
8 0.8 1.5 25 40 120
9 0.8 1.5 20 25 120
10 0.8 1.5 30 25 120
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Fig.2 Schematic diagram the experiment system
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Table 2 Measuring range and-accurancy

S Wk ] Wt 15 K2
Ty . Tw/K 233~623 T 43 i B 8 +0. 5K
pa/Pa 0~24600 PSI9016 J& J7 i +- i 1 B +0.5%
Do/ Pa —17°000~17 060 PSI9016 H Jy A He + # J Jie +0.5%
pu/Pa 0~6 800 PSI19016 J& Jy B sl + & R i £ +0.5%
Py Pa 3 5005-131 000 KIS +0.01%FS
qui/(g/s) 20+-300 JoT U T +0.5%
G/ (g/s) 0~30 R A 2 +0.5%

2 RIEEH
A TOLHE MRS S UL 3R .

Table 3 Experimental condition parameters

WA ¢,/ (g/s)  WHEERe  EWHIE po/Pa
117 11 800 —1000~—15 000
156 15 700 —1000~—15 000
195 19 600 —1000~—5000
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Fig.4 Relationship between discharge coefficients

and pressure drop coefficients

(different Reynolds numbers)
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