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Unsteady flow analysis of a singl@stage compressor
with splitter vane using numerical method
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(School,of Jet\Propulsion, Beijing University of Aeronautics and astronautics,

Nutional Key Laboratory on Aero2Engines, Beijing 100083, China)

Abstract: _The numerical method was applied to the unsteady flow analysis of a single-
stage compressor with splitter vane. The result shows that because of the separation effect of
the splitter vane, the unsteady pressure fluctuation and unsteady blade load fluctuation are
strengthened greatly, and it hastens the pressure wave spreading upstream, while the torque
and axial force fluctuation of the rotor and stator unit are reduced. The pressure wave at the
rotor inlet in the absolute coordinate is the integration of the potential disturb of the rotor,
the pressure wave of the rotor- stator interaction and the circumferential distribution of this

pressure wave. The magnitude of pressure wave in different circumferential position differs

greatly, splitter vane strengthens this difference.
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Fig.1 32D foil of compressor with splitter
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Table I Compressor foil parameter
170 mm 170 mm
18 mm 85 mm
1 mm 0. 75
18 20b
18 18
Ma 0.3 3300r/min
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Fig. 3 the unsteady force and torque of rotor and stator
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Fig.4 Disturb pressure on the mid section blade surface of rotor and stator



1056 21

)

4(0.0T 0. 5T)

of rotor cascade mid section

25%
(0 0.5T ),



-0.0014 -0.0009 -0.0004 0.0001 0.0006 0.00

e =

~

f&ﬁ

0.006

0.003

0.000

-0.003

-0.006

0.006

0.003

0.000

-0.003

-0.006

p=0.25pitch

0.006

0.003

0.000

-0.003

-0.006

Fig. 6

6

8 0.0038 0.0058

w18
RN 1 B o N 10 i ) o S

i —m- Sp

p=0.75pitch

the pressure fluctuation at the inlet of rotor

1057



1058 21

(1]

[2]

[3]

[4]

Wennerstrom A J, Frost G R. Design ofa rotor incorpora
ting splitter vanes for a high pressure ratio supersonic axial
compressor Stage [R]. ARI2ZTR27420110, 1974.
Wennerstrom A J . Test of a supersonic axial compr essor
stage incorporating Sp litter vanes in the rotor [R]. ARI2
TR27520165, 1975.
[J1.

, 2002, 17 (1) : R15.
Chen Ma@zhang Development of fan/compressor tech2
niques and suggestion on further researches[J].Journal of
Aerospace Power, 2002, 17(1): 2 15.

) . tJ1.

[5]

[6]

[7]

[8

[9]

,2002,23(4):28(2282.

Yan ming, Chen ma®zhang. Flow performance analysis in
an axial compressor rotor with splitter[ J]. Journal of pr@
pulsion technology, 2002, 23(4): 2802282.

[J71. ,2003,19(2): 8294.
Zhang Yong2xin, Zhou Zheng ping, Yan Ming, et al. Flow
analysis of a singl @ stage axial flow compressor with splitter
roto[J]. Journal of Aerospace Power, 19(2): 89294.
Li HaRpeng, liu Howxing, Zou Zhem gping. Analysis of
flow mechanism in 2D compressor cascade with splitter
asme[ R]. paper GT22005268207.
Li Ha2peng, Liu Hu@xing. Flow analysis of a single stage
axial compressor with a splitter rotor ASME[ R]. paper
GT22004253265.
Wisler D V, Shin H W. Blade row interaction and unsteady
effects in axiaRflow compressor and fans [R]. VKI Lecture
Ser, 1998- 02.
HsuS T, Wo A M.-Reduction of unsteady blade loading by
beneficial use of vorticaltand potential disturbances in an ax2
ial-compressor with rotor, clocking[ J]/ ASME Journal of

Turbomachinery, 1999, 13'(2) +10216.



