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Three-dimensional Flow Field Measurement and Stall Characteristic

of Low-speed Axial Compressor
ZONG Hao-hua,LI Jun,ZHOU You-tian,CHEN Si-wen

(Aeronautic and Astronautic Engineering College, Air Force Engineering University,Xi'an 710038 ,China)
Abstract: The three-dimensional flow fields both in front and at the back of the rotor of a low-speed axial
compressor are measured in detail and the contrastive analysis is performed in a state of approximative stall
and stall by utilizing a five-hole probe. Based on the dynamic variable curve of the static pressure on the
surfaces of the casing in the entrance and the exit under the condition of a stall state, the spatial structure
of the stall region and the dynamic characteristic of flow parameters are researched, a differential equation
model is established to describe the dynamic process of the airstream in a stall state, and the model is also
validated by the experimental data. The results show that the backflow happens in the stall region, the in-
cluded angle between the backflow speed and the partial airstream in direction is 110°. The radial scope oc-
cupied by the backflow region exceeds the blade tip region by 70% , and the axial scope is the span in front
of the stator. The flow parameters, such as pressure and velocity etc., fluctuate damply with time in the
stall region, and the dynamic variable process can be described by a two-order system.
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Tab.1 Main parameters of the compressor
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Fig.1 Axial velocity distribution along the

span in front of the rotor
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span in front of the rotor
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Fig.3 Sketch map of the skew angle
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Fig.4 The skew angle distribution along the

span in front of the rotor
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Fig.5 Velocity triangle of the element stage
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Fig.6 The axial velocity distribution along the

span behind the rotor

2.2.1 e

AT SR AR AS N B 1 JE AL Bl e S R A
T I BTG R e R RO K A
B i 3 RE DR/ o R ST 2, R ) I g Tl i R
WML Z

W2 F8 2R S ) i ) S BEATS O IE (B, X U
T3 5t 1000 AT A RT3 DX 4R Y R Tl Y LA
XL/ R X F AL T T 2.
2.2.2 Bk

KBRS 5 IR BOR M L e 1R R B R
4 73 A R BRI TR, 24305 36 e 22 i 484 K. A 3000 ~
80 V0 M iy Ak %L%*‘F*ﬁ‘bﬁé’\] Sl TR 50T 2R AR 25

TA R, X2 T8 F Sz & s E N e R
JEBAR B 25 .

100% r

80%
@ 60% -
o
-EH‘ 40%
= o L —o— iF4HLN

—— e
0% F
500 1000 1500 2000 2500 3000 3500

SJEp,*/Pa
B 7 e A S R i A A
Fig.7 Total pressure distribution along the

span behind the rotor
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Fig.8 The skew angle distribution along the

span behind the rotor
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Fig.9 Static pressure signal on casing in stall
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Fig.10 Typical static pressure signal on casingin one period
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in front of the rotor in stall
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