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Experimental investigations of the effect of dielectric barrier
discharge plasma on performance of compressor cascade
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Abstract: A pair of electrodes attached to the surface of compressor blade were supplied
with high voltage and high frequency alternate current and as a result plasma is produced
near the electrodes. Tri2hole tube was used to measure total pressure and velocity in the
wake. When the incoming velocity was low, total pressure and velocity in the wake were in2
creased greatly by plasma. As velocity increased, the effect of plasma weakened. The effect
of plasma could still be observed as velocity increased to 50 m/s. Plasma is not effective in
diminishing the trend of flow separation when it occurs. As to the size of separation zone and

intensity of separation vortex, further study is needed.
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Fig. 8 Variation of loss coefficient with incidence angles

1.3

12
1.1
1.0
0.9
0.8
0.7
0.6
0.5

2 /kPa
1T 7T

—s—0kV
——12kV

1 1

1

1 1
0'40 10 20

LRI A K /1 mm

1
30 40 50 60

70

45 o~
\
1
40 : 1
qQ {
=
= 35+
o
i —a—(0kV
e ——12kY W
2; 1 L 1 1 1 1
0 10 26 30 40 50 60 70

W7 WKV 1 mm

B9 Ma=0. 15\8° 3 £ ik it fi 38 Jih i) e 2
Fig. 9 Effect of plasma exciting at\Ma=0. 157and

8 degree of incidenge angles

24
22k Wy
= 20
\E'; 18 ——0°0 kV
< ——1°1kV
w161 ——2°2kV
W14 323 kV
12 ——4°4 kV
10 N 1 1 1 1 1
0 10 20 30 40 S50 60 70
LR T4 /1 mm
24
22
20
| —a4°0kV
™ - 4°9kV
M 16 ——
—a—4°11kV
o4k
12+
10 1 1 /] 1 1 1
0 10 20 30 40 50 60 70

LTy 0 1 /1 mm
B 10 X 3L 3 4 g s e 1 5 i

Fig. 10 Influence on trend of flow separation
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