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Influence of Volute Retrofit Design on Performance of
Multi-blade Centrifugal Fan

ZHOU Shuiqing WANG Man LI Zheyu ZHANG Shengchang
( College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310024, China)

Abstract : In order to improve the phenomenon of increased flow separation caused by the influence of gas
viscosity on the small multi-blade centrifugal fan, the influence of gas viscous torque on volute wall
distribution was studied based on the traditional volute design theory, and the momentum correction was
used to modify the design. In addition, in order to truly reflect the distribution of the flow field in the
fan, the viscous stress was added to the diffusion term of standard £ — & calculation model to reduce the
maximum calculation error to 3% . Comparing and analyzing the fan’s numerical simulation and
experimental results before and after modification, the modified £ — & model was used to calculate, and it
was found that the vortex intensity in the modified fan was reduced, and the flow separation near the
volute outlet at the volute outlet was improved. The experimental results showed that the static pressure at
the outlet of the modified fan was increased by about 25 Pa, and the maximum full-pressure efficiency was
improved by about 10% compared with the prototype. At the same time, due to the expansion of the
volute expansion, flow separation can be suppressed, the vortex intensity in the vicinity of the volute
tongue and its influence area were reduced, and the noise of the multi-blade centrifugal fan was
effectively reduced by 2.5 dB.

Key words: multi-blade centrifugal fan; volute profile; noise reduction; model correction; optimization

49 & 10

0 355

Z SO WLz N T R 22 O 9 454> 4
BT A REARRE R A o WIEE N
B0 KL H AN AT B 1) 5 AR T AT, 25 4 14 A X B
P K AP U B0 114 52 2 2 o I AU A 3 A

Wk H Y 2018 —04 — 13 & H #]: 2018 —06 — 01
BEWA: HEAARFEIEEIH (51706203 )

JORE IR 2 B T 2 B B B R X
PEC O FERDLSEBR B AT A R, R RS
5 7 B TR 1) 77 16 5 B0 B I 58 8 T, (045 i 5 BE T
SR RHLE B R 4R R T B K
S, AL RE B UL 3P B , 8 Al i 2] R A1 14 75 11
BOE L R N Ah 2 o 80 KL T 2 B

EE R KW (1986—) , 5 R0, 1 L, 2 dE i AR LA SE T L AL AT 5T, E-mail: 2sqwh986@ 163. com



% 10 1)

JRKYE 4 23 E0 KALIR 72 O B 5 e i 50 181

Fe, EEAR R TE 4R B LI WU E A IR I SR
BB, EREE LIES H kg e R
J7 1) b 1 1) B B 7 37 8 A 3 1 o G b i 76 TR 4%
I R BAE ] T B4 F 8 578 750 2 R AW R4 25 XUMLAK
R AR, O RE 08 - TR il 4 0 8 Ak # 3
BALONT 45" 5 2t 157 I 2 ¥R 40 Br #: ( AHP) X #5572
()T B LA SR AT T O SEHER , B T 4% 2 500
B0 RALE B Y5 5 QT 45 SRl 3 Bl AS ] 9t 2t Y
T ALEE S, I T R 72 A R 1) = Bl 75 e
1t G5 — 4k W 75 T2 B i 7 v 8 W T IXUHL P 3 T
Y S 56 0, 7 R 9 A S B O ST B T 58

AR SCAE AL B 8 B B B SR b DL %
B0 KL B9 X %, 5% A 3l ek 5 05 1F 7 i )
PEATPEBEIRAL o I 2% JEORS 1 B ) 19 4F I X LA e —
e TR AT TE , L3I 4R 0 B 5 2 R i v
B3, CFD $5CE AR FOLT50 00 JXUBIL A Bl f) T 62 4 4 A3t
2%,

1 HERMNEEHEERD

1.1 FARITH

Z 380 KL i O AR AR A8 i e 4 A
RS 1 frs . H i n = 1200 r/min,
B Q, =0.15 m*/s, FERSF S H0h 05 78 58
JE b, =152 mm, M4 42 D, =210 mm, I 4% 4M 42
D, =246 mm , M Jy #E L3 B, =78, 1 i 0%
B By, = 160°, 0 Fr B SN 42 r = 14 mm, I | %%
z=60,

1 ZHEELRYLEE
Fig. 1  Structure diagram of multi-blade centrifugal fan
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Tab.1 Grid independence verification

(b) URFEdR &S L

F7 4% 2 4/ Pa
1 1554635 324.613
2 1986 324 342.249
3 2546 319 361. 834
4 2854 679 362. 045
5 3012476 361.943
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Fig. 8 Comparison diagram of volute profiles

before and after retrofit
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Fig. 10  Distribution diagrams of radial velocity along azimuth of impeller outlet under different working conditions
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