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Aerodynamic Sound Generated by Bend Round Bars with Large Radius of Curvature
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This paper deals with the aerodynamic noise generated by a round bar bended into a circular
arc shape in uniform air flow. The bend round bar has a curvature R and attack angle . In
the experiment, we investigated the effects of R or o on the aerodynamic sound generated by
bend round bars. The results of the frequency analyses of the aerodynamic sounds show that the
aeolian tones are generated by the bend round bar, when « is large, but that when « is small,
although the aeolian tones are reduced, the broad band noise of lower frequencies are increased.
In order to decrease aeolian tones, we find the appropriate attack angle a.
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Fig. 1: Experimental setup.
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Fig. 2: Frequency characteristics of aeolian sound gen-

erated by a circular cylinder.
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Fig. 3: Bend round bar.
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Fig. 4: Attack angle for the bend round bar.
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Fig. 5: Distribution of flow velocity.
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Fig. 6: Frequency characteristics of the aerodynamic

noise generated by a bend round bar.
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Fig. 7. Frequency characteristics of the aerodynamic

noise generated by a bend round bar.

80 T r T r T T T
a=180deg B
--- L=10mm 78dB
08 — L=20mm77dB 7

=== L =30mm 77dB 1
~— BGN 74 dB

wn
[

S
=]

Sound Pressure Level [dB]

W
(=]

i ViV ki N .
2000 3000 4000 5000
Frequency [Hz]

. I
0 1000

Fig. 8: Frequency characteristics of the aerodynamic
sound( L=10, 20, 30mm, a=180deg).

X 71BN T, BROZEELNVERT DI L=20mm D3
ETHBTEHDLHEH, L OBICHT 3EFELNIVDEL
IR BRI R S kW, SO A A= X LI TIREL,
a = Odeg T, MIIOTEAD THRANCH ZHEICRET 522
ZORLE AN A LOEMBHREINNETH 5.

—7, a7 180deg & U, FIIRABOREDLITZK 7 D
AL R EIC LIRS ORERHFEEK 8 IIRT. Wi h
ORFLKIFEIC DN TS, EBLIZE—IMRELRN, F—3—
F—IVEELNVEKELE>TVA. LHAKENWZE 1000Hz
X OEVEEEEOEEL LI KRELAZD, W LAV
BEITIEH 1200Hz SEED B FERE DK E Ixb T Lhbh
3. LAKEOHEEICE, HBERIINE L, REBHROIED
L BN E D ETRAOAEITEITIGENSHNREL A
3. TOld, BHROANDPKEL LD, ZBHE IR
AHRELEDBLEZONS. HIRERNKEIVERICE, B
PO EDOREHREL M TED, B—DY¥— 7 Z2FFDHK
BREMERZCENTES.

FULTHE a=0deg & 180deg & THAET B2E/15 DR
BRI AR D BIR D, FRANCHIMOTERD S 351 id T4
JVAERFREL TV, FHRANCAHIMOTESNH A EEICIET
FNAZIZWEAD. T3, a=0deg DEFICIE, FBEORIRK

80 T T ' T T T T T
L =20mm -
=== a=0deg 77 dB
. — a=20deg 76 dB
<.} flow| --- a=50deg 75dB 1
— BGN 74 dB

~
<
T T

D
(=)

W
(=)
T T

N
=)
T

Sound Pressure Level [dB]

[

(=

T T
’

. ] 1 o P
0 1000 2000 3000 4000 5000
Frequency [Hz]
Fig. 9: Effects of attack angle on the frequency

characteristics of the aerodynamic sound (L=20mm,
a=0,20,50deg).
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Fig. 10: Effects of attack angle on the frequency

characteristics of the aerodynamic sound (L=20mm,
«=90,160,180deg).
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Fig. 11: Frequency characteristics of the aerodynamic
sound( L=20mm, a=60,70deg).

80

\

;" "' & ia_i;_ low
50 ,K,,_‘-.-‘(;x: L=10mm
{f tpundbari] —&— L =20mm
Do —&— | =30 mm
” | —

0 20 40 60 80 100 120 140 160 180

Attack angle afdeg]

Sound pressure level of
aeolian sound [dB]
=N
[

Fig. 12: Sound pressure levels of Aeorian sounds.
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Tab. 1: The attack angle for smallest overall sound

pressure value of aerodynamic sounds.

Length L | Attack angle o | Overall SPL

10mm 20deg 75dB
20mm 50deg 75dB
30mm 70deg 75dB
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