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A method for controlled circulation trailing edge design of
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Abstract: A controlled circulation trailing edge design method for compressor blade was
proposed to increase the circulation and the turning angle of cascades through the specific ge-
ometrical modelling at the region of 2% chord length of trailing edge. The conclusion was
verified under different Mach numbers and Reynolds numbers. The numerical results showed
that, for the cascade with the diffusion factor up to 0. 52 at design condition, the controlled
circulation trailing edge can improve the flow turning angle by about 21% while the total
pressure loss was nearly kept unchanged. Some controlled circulation trailing edge designs
can even have positive effect on the decrease of loss. At the same flow turning angle, the
cascade with the controlled circulation trailing edge can have lower total pressure loss than

that with traditional rounded trailing edge.
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1 BUHHASASRAEATUE(Me=0.7)
Table 1 Turning angle variation at design inlet angle (Ma=0.7)
; ST M A/
R/r,
9=30° 0=160° 6=90° 0=120° 0=130° 0=140°
2.5 +6.7 +17.1
5.0 +4.3 +11.4
7.5 +3.5 +8.5 +12 +20.7
10.0 +2.5 +7.1 +9.6 +15.1 +19.5
12.5 +1.9 +6.2 +8.3 +12.4 +15.3
15.0 +1.9 +5.6 +7.4 +10.7 +12.6 +16.6
2 BUHHASARERRRZHTLE(Ma=0.7)
Table 2 Total pressure loss coefficient variation at design inlet angle (Ma=0.7)
, SRR AR R/ %%
R/r,
0=130° 0=160° 6=90° 0=120° 0=130° 0=140°
2.5 +5.2 +5.0
5.0 +3.1 +2.4
7.5 +1.8 +2.1 +3.1 +3.1
10.0 +1.6 +1.6 +2.1 +0.3 +3.9
12.5 +0.8 +1.6 +2.1 —0.3 +1.8
15.0 +0.5 +1.6 +1.6 —0.8 —0.3 +3.1
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Table 3 Comparison of total pressure loss coefficient variation between controlled circulation trailing edges and

rounded trailing edges

SRR BRI R R BUEA R/ %

A/ % I 31 2 % 6=60° 0=90° 0=120° 0=130° 0=140°
17 +20.5 +5.0 +1.6 +1.3 +2.9 +3.4
14 +15.5 4.2 +3.4 —0.3 +1.0 +1.5
11 +11.8 +2.4 +2.4 —0.3 —0.8 +0.5
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Table 4 Ratio of controlled circulation trailing edge thickness and original radius
SRR A CIEZS78 9= S LPES: WAUE N i) Sar e
AR/ % 19 91 2 2 6=60° 6=190° 6=120° 9=130° 6=140°
17 1.0 2.22 2.05 1. 84 1.76 1. 63
14 1.0 1. 93 1.78 1. 56 1.47 1.41
11 1.0 1. 62 1. 54 1.32 1. 26 1. 16
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Table 5 Turning angle variation at design inlet angle (Re=2X10°)
ST AR b a7
R/r,
0=30° 0=160° 0=90° 0=120° 0=130° 0=140°
2.5 +7.4 +18.0
5.0 +4.5 +12.3
7.5 +4.0 +9.4 +12.8 +20.7
10.0 +2.7 +7.8 +10. 3 +15.3 +19.4
12.5 +2.4 +6.9 +9.0 +12.6 +15.3
15.0 +2.2 +6.2 +8.0 +11.0 +12.8 +16.6
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Table 6 Total pressure loss coefficient variation at design inlet angle (Re=2X10°%)

BRI R AL/ 2%

R/r
0=30° 0=60° 0=90° 0=120° 0=130° 0=140°
2.5 +9.4 +12.1
5.0 +5.1 +7.1
7.5 +3.5 +5.1 +7.1 +9.8
10. 0 +2.7 +4.3 +5.1 +5.1 +10.2
12.5 +1.6 +2.0 +4.7 +2.7 +6.7
15.0 +1.2 +3.9 +4.3 +2.0 +2.7 +7.5
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