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Experimental Study of Trailing Edge Shape of Forward
Curved Blade upon Radiated Noise

H-J. KIM, K-H. JUNG, C-J. LEE, S. LEE

Key Words: Forward Curved Blade( 4438 7)), Trailing Edge Noise(-£922), Broad-band Noise( %
e &), Solidity( 4 H]), Stagger Angle( Y7§4 2]z}

ABSTRACT

The turbulent broadband sound power from a forward curved bladed fan can be modeled by the trailing
edge noise. The trailing edge noise is usually influenced by inflow turbulence, separation, and boundary
layer on the blade. This paper reports the effects of the solidity (C/s) and the stagger angles upon the
trailing edge noise with respect to the trailing edge shapes of circular-arc cambered blade of multi-bladed
fan, and discusses the major physical mechanism of reduced noise for the circular trailing-edged case.
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Table 1 Geometric specification of cascade blades of each
trailing edge—edge

T.E.(round) TEEDN TE.60
Chord
1 0.03m 0.03m
Length(C) 0 03m
Pitch(s) 0.018m 0.021m 0.024m
1250 1250 1.250
Soliity(0) 1428 1428 1428
1.667 1667 1.667
Stagger 25,30, | 253,35 | 25 %, 3
Angle( *) )

Fig. 1 Schematic of the cascade of forward curved
blades in the anechoic wind tunnel
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Fig. 2 Flow and radiation patterns near the ftrailing edge
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©=0.3, Stagger angle(30°), Solidity(1.667)
Traling Edge(30°%)

------ Traiing Edge(60")

Traling Edge(round)

ol
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Fig. 4 Noise spectra of each ftrailing edge (@03, &=30°

0=1.667)

70 ©=0.3, Stagner anale(30"), Solidity(1.428)
Traling Edne(30°)

ok K Traling Edge(60")
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Fig. 5 Noise spectra of each trailing edge (@=03, ¢ =30,

0=1.428)
70
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Fig. 6 Noise spectra of each tralling edge (®=03, £=30°,
0=1250)
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Fig. 7 Noise spectra with respect to the stagger angle of

trailing edge(30%) (@=0.3,

@=0.3, Traling Edge(60), Solidity(1.428)
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Fig. 8 Noise spectra with respect to the stagger angle of
trailing edge(60”) (@=0.3, o=1.428)

8~ ©=0.3, Tralinga Edge{round), Sofidity(1.428)
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nE S e Stanaer angle(30%)
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Fig. 9 Noise spectra with respect to the stagger angle of
trailing edge(round) (@=0.3, 0=1.428)

-140-



o

L (dB)

Fig.

L (dB)

10 Sound power levelldB) of linear

w
-

k)
T

Sofiditye1.250)
“® Stagaer anale(25%)
« —®—TEROUND)
— =T £(30%}

T E(60%)
Stagger angle(30°)
~ O T E(ROUND Y
-0 TE(30%)

Ze TE(60°)
Stagper angle(35°)
BT E{ROUND)

~@- T E(30°)

% - TE60°)

. ! L L L L 1 1 1 J
0200 0225 0250 0275 0300 0325 0350 0375 0400 0425

©=QH(/4)D," U )

cascade
(Solidity: 1.250)

Soliditv(1.428)
Stagaer angle(25%)
—®— T.E(ROUND)
—e—TE30%)

o TE(60%)
" Stagger anate(30°)
==&~ TE{ROUND)
G TE(30%

5 TE0%)

Stagger angle(35"
-—&-- T.E(ROUND}
@ T.E(30")

¥ TE®O™

L 1 s ' L s ‘ )
0200 0.225 0250 0.275 0.300 0325 0350 0375 0400 0425

=Q/(n/4)D,"V,)

Fig. 11 Sound power levelldB) of linear cascade
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12 Sound power leveldB) of linear cascade
(Solidity: 1.667)
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