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Abstract  Numerical smulation results of otatng stall flw phenamenon mside a centrifugal caonpressorw ith vaneless
diffuser by solving three-d m ensional R eynolds averaged canpressible N-S equations using camm erical CFD sofw are CFX a-
dopting RNG £-€ wibulence model are presented Firstly the steady perfomance curve is oblained using steady caleulations
and canpared w ith experinental results. Secondly a plenun chanbermodel is added at the vaneless diffuser outlet to sinu-
late the rotating stall flw phenam enon mside the cenirifugal compressor. This paper presenis the centrifugal canpressor nter
nal flw fields at different tines during the stall eyele at the leastmass flow rate and the stall flw phenan enon has been ob-
served The Plenum chanber mfluence on the rotating stall is also nvestigated. The smulation mdicates that the greater the
plenum chanber vokme the lower the stall frequency.
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Fig.1 Simulation mesh

F O B4R, P34 4" O 20, M 3d e A ik HY O e e
X RHF H B o 1 £ 0T ) B A SR A ) H 2
PR, R L O B A% o, 8] BRAZ 1] 7 [l A B T
8NMRE ko AE R IR B /N A EE N 15. 59° AR &
REEHET 1605 . MRS 3 RES, LT
oA AR RS, J AR o300 8 30°K1 905, 4
27N .
2.3 HEAERIBREY

KRBT CFX SR fideda ) 7 72, AT et 2k
R EERE A . B R 2 T I 2 IEER 1 £
AR ARECR E 28, SRR RIE SRR RS (3
BEAGESTTIER P KM ), I R4 B A8
SR THAEAN R . A8 & BUZ Bl 7 R, CFX
F B — R BRARAR I, (B3 T4 BR T 5 00 J LAl 3
ARAEFARFE T A BR T IE I LA 51 40 1 R 36 1 DA R
PRARAR L 4 BB S AR, 2 ) g Aok =02 — Bl
IERT N < S W B = S U o S e - & L E sl o
PP ER, TSR SR 4 R A R AR E RN Y
R . (EVHE S, MR URIE H R 28 0
IR T T /8B

AR A B AR R BN shmt i DR SAL%&
fF, gk, SR AT A A (AR ); B
P8 1 45 e 5 I 2 FA [ A BE T 28 s TE i % 2%
4, MLIHE 5 5 o 2 ) & 1 BE T 2% P BRI 1) 20 4 %
AN 1 13x10 7 s ACiFE M 3h N 44. 198
kr/m m.

A AR E 5, — AN IR e 2R
i e 88 SR N — AN, T HAA R ER R
AENLEIAR EAR A 0 IE 4 MLAS AR 2 i sl R B R AR
SRR A e I 4 ML B 2 A R A 4 AL

Plenum chamber
ulx vz 0
P (xy.z}=Const

As=0 m T—-
an Vy=Const |"' -
m
= Outtlow
boundary
//
E——
/]
4
g

Fig.2 Monitoring point position

Fig.3 Plenum chamber model
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and frequency analysis
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Fig.7 Streamwise velocity contour plots at different

time during the stall period
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Fig.8 Radial velocity contour plots at different

time during the stall period
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Table 1 Influence of differentC value on stall frequency

Outletm ass flow

el (kg/) C Value Stall frequency H z
11 4x10 253 94
11 2x10* 315 63
L5 4x10° 258 22
L5 2x 10 296 53
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