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Stall of an axial-compressor rotor with casing treatment

FAN Lin

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: For investigating the stall of compressor with casing treatment, using the un-
steady Relynold averaged numerical simulation method, numerical simulations of an axial
transonic rotor with a axial skewed slot casing treatment with back plenum were carried out.
Then, the rotor characteristics at high/low speed were gained, accordingly. the flow fields
at near stall points were analyzed as well. It was found that the main responsibility of the in-
ception of stall under the condition of casing treatment is different from the condition of the
solid casing. At the operation point of stall, due to that the casing treatment could not ab-
sorb any more low energy fluid at blade tip, the fluid with little streamwise momentum was
accumulated near the trailing edge of suction surface at blade tip, and a serious flow blockage
was formed, the stall was finally triggered, even though the negative influence of the blade

tip leakage flow was still suppressed effectively.

Key words: axial-compressor; unsteady numerical simulation; casing treatment;

skewed slot; stall
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Table 1 Structure and aerodynamic parameters of the rotor

ZH Bl
A g 17
BT MR B AR /mm 355. 8
Bt/ (r/min) 22000
B 0. 565
B L 0. 956
Wit it/ (kg/s) 13.4
Wit ER B 1.6
BT m P % 0. 88
B F IV T R X B A 1. 404

2 HENE

BB PR CFD EFE A ERER
MAP (multi-block aerodynamic prediction code)
FRIFHS MR P R A R AR oK i 4 = 4k 5
i 1) Navier-Stokes 24 . F K H T Spalart-
Allmaras BAL MAP #2519 25 [A] 25 #CR H 5o
HuC (9 A R R B 5 . X i Gl iR ] LDFSS
(low-diffusion flux-splitting scheme) #% z1* 3k
i, H 2% FH MUSCL (monotonic upstream-cen-
tered scheme for conversation laws) ¥ {H L) ik |
2 WA B X TR A R TR b 2243
WL TR R R U, MAP R H] T AT MPI
(message passing interface) [ 347 5 ¥:.

#F o
& P F

|

[ |

 —

= it Iy
il
g | |
=+ &
- W ‘\
ANy
A\ .
-

1 AbBEALIE 2548 & CAAL . mm)

Fig. 1 Structure of the casing treatment (unit: mm)
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Fig. 3 Mesh of the casing treatment
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peak adiabatic efficiency of the rotor
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Fig. 4 Performance of the rotor
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