24 7 Vol.24 No.7
2009 7 Journal of Aerospace Power Jul. 2009

:1000-8055(2009) 07-1606-04

( , 266061)
13

’ ) )

6" 8. 300 4000 Hz.
1 V232 DA

Effect of circumferential for war d-skewed blade on
aer cacoustic perfor mance ofaxial fan

L1 Yang

(College of Electromechanical Engineering,
Qingdao Science and Technelogy University .-Qingdao 266061 ,-China)

Abstract : Low pressure axial_fan with forward-skewed rotofr blade was studied. The re-
lationship between sound pressure level and flow rate and-1/ 3 octave spectrum at design con-
dition'was obtained through'\aerodynamic noise-experiment. The effects of blade forward
skew angle on\aerodynamic noise-wereanayzed. The distributionsof wake width at outlet of
rotors were obtained from, smulation. The effects of blade forward skew angle on wake
width were als0 analyzed. The results show that , with the increase of blade forward skew
angle, the-wake width declines and then increases, leading to smilar relationship curves be-
tween aerodynamic noi se measurement data and flow rate. The lowest aerodynamic noise oc-
curs at forward skew angle between 6° and 8°. The difference of aerodynamic noise among
the rotors occurs mainly at frequency zone between 300 Hz and 4000 Hz.

Key words: low pressure axial fan; circumferential forward skew angle;
aeroacoustic performance; wake width
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Tablel Comparison between experimental and
computational results of forward-skewed rotors

6 1° 83 12
/dB 798 73 4 73 6 74. 6
/dB 798 74 1 743 750
O«
(°) d/D
5 1
: (9% )
, 6 I°
) 8 3 , 0 8%,
12° 81% ,
8 3 , 12°
MR T r~_ T [ |
| P T |
807 i e
\
60t f 1
/
g : /~ |
= 40+ i i i e —— !
T Radial | sV \\‘Jf
20| -=-Forward 6.1° | = s g
| = Forward 8.3° e ¥ e
olL=%_Forward 12 i i
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
8/D
B4 AR Rk BT AL HY M A
Fig. 4 Distribution of relative wake width
0.076r
0.074
0.072
0.070 c
S 0.068 : N ]
S ; y
0.066 + v N -
0.064 | | e bl
0,062;» I
s 2 4 6 8 10 12
84/(%)
PS5 m R xR 3 B RE B S R AR
Fig.5 Blade relative wake width and

blade forward skew angle




1609

10 %. , [4]

6 8, ,

1) ,

6 & )
[5]

300 4000 Hz
2) :
: [6]

3) ,

[1] Fukano T, Kodama Y, Takamatsu Y. Noise generated by
low pressure axia flow fans: —Modeling of the turbu-
lent noise[J]. Journa of Sound and Vibration;-1977, 50
(1) : 6374

Beiler M, Carolus T. Computation and measurement..of

(8l
[2]

the flow in axial-flow fans with skewed.blades[J]. Journa
of Turbemachinery, Transactions of \ASME, 1999, 121
(1) : 59-66:
[ 3] Sasaki T, Breugelmans F. Comparison of sweep and dihe-
dral effects on compressor cascade performance[J]. Jour-
nal of Turbomachinery, Transactionsof ASME,1998, 120

(3) : 454-464,

- [J].
21(4) : 668674
OU YANG Hua, L1 Yang, DU Zhaohui ,et a. Experimen-

tal study on aerodynamic and aero-acoustic performance of

,2006 ,

low pressure axia flow fan with crcumferentia skewed
blades[J]. Journa of Aerospace Power, 2006, 21(4) :
668-674 (in Chinese)
Fukano T, Kodama Y, Takamatsu Y. Noise generated by
low pressure axial flow fans: —Hfects of number of
blades, chord length and camber of blade[J]. Journa of
Sound and Vibration, 1977, 50(1) : 75-88
Fukano T, Kodama Y, Takamatsu Y. Noise generated by
low pressure axia flow fans: —Hfectsof rotational fre-
quency , blade thickness and outer blade profile[J]. Jour-
nal of Sound and Vibration ,1978, 56(1) : 261-277.

B/ T
1236-2000 — [S].

,2001

General Administration.of Quality Supervison, Inspection
and Quarantine of the People's Republic of China. GB/ T
1236-2000
standardized airways [ S]. Beijing: Standard Press of Chi-
na, 2001 (in Chinese)

Industrial fans—Performance testing using

&B/T
2888/ 91 [S].
,1992
General Administration of Quality Supervison, Inspection
and Quarantine of the People s Republic of China. Meth-
ods of noise measurement for fans, blower compressors
and roots blower [ S].

1992 (in Chinese)

Bejing: Sandard Press of China,



