Hazt H1M B % X @B K F F R Vol. 42 Noll
2008 4 11 H JOURNAL OF XI'AN JIAOTONG UNIVERSITY Nov. 2008

B 25 i 55 B8 FE 3 B a0 UL S B R 7= =2 Ml BY
HETE SR

XBER . AR, D, R, K%
(V%32 AR AR IR 31 ) TR » 710049, FH%)

WE: RAATEZFTADGE SRR RF RBALSH 7 ik RS T B E R E A T9
-19No. 6. 3A & & RABALT 5 R 5% 69 % vm. HALTT H AW . M F 5 5 5 E 0938 m, 32 KL £ &
BB T 5 R IR I AR AL 5T A 48 5, £ R B w L 69 H 0L F 2+ T9-19No. 6. 3A 5
S RALEY DB P A Ao B AR PEBEAT TR B, R LR AR . EAEANT LR E N, 5 RRILAR
Yo, W A W8 e O E 69 38 e, RBLEG BB PR RE A PR &, UAALEY IRk 7 A R R A2 09 AR, 1 & 25
A FBBREIRT 4 35 dB, mdA R F AR 2L F AN X ASF P AS TIUEE N, ALY
B A R

KEW: B KA LF AL BB s R

hESES. 042;035 XEFREEML. A XEHS. 0253-987X(2008)11-1429-06

Numerical and Experimental Study on Effect of Volute Width on
Aerodynamic Noise of a Centrifugal Fan

LIU Xiaoliang, QI Datong, MA Jianfeng. YUAN Minjian, QIU Chang'an

(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A numerical analysis method was applied to investigate aerodynamic noise sources in an
industrial centrifugal fan with forward swept blades and the increased volute width. In this meth-
od, a three-dimensional unsteady viscous flow in the centrifugal fan was calculated. The intensity
of the dominant aerodynamic noise source was qualitatively obtained according to the static pres-
sure change rate at the dominant field in the vicinity of the volute tongue. Numerical results show
that increasing the volute width in a certain range can effectively lower the dipole-type discrete
noise source level. Based on the numerical analysis, an experiment was conducted to study the in-
fluence of the volute width on the aerodynamic performance and the aerodynamic noise. The ex-
periment results show that the numerical method applied in this work provides a good qualitative
prediction of the noise change generated by the dipole source. With the increase of the volute
width, the blade passing frequency levels of the modified fans decreased by about 3-5 dB(A) at
the best efficiency point, while the broadband noise levels increased slightly. It seems that the o-
verall noise characteristics and the aerodynamic performance can be improved.
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