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ABSTRACT

In a running blower, there are various exciting forces which can generate noise. The noise of an running
industrial fan or blower depends on the structure of a fan, the machining accuracy of each element, and
assembled conditions. Many studies have been carried out to reduce the noise of it. In this study, 3-hole buffs
are used in pipe of blower to study the influence the number and position of buffs on the noise reduction at
inlet and outlet in pipe. Commercial engineering software ANSYS and SYSNOISE were employed to analyze the
characteristics and reduction ratio of pressure. It is concluded that optimal position and number of buffs in pipe

of blower to show the least reduction ratio of pressure.

Key Words : Industrial Blower(2t3-8 % 71), Buff(#] =), Noise Level(4-2#"), Noise Reduction(4<77})
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Fig. 2 Dimension of buff
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Fig. 3 Analytical result for Case 3
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Table 1 Analytical average pressure and reduction
ratio by ANSYS

No. of  Position of Average pressure(Pa) Reduction
buff buff Inlet Outlet  ratio(%)
@ 84x107  2.1x10° 439
1 @ 8.4x107  12x10° 508
® 8.3x10%  0.7x10°  56.9
©-@ 8.8x10%  1.1x10°  52.4
-3 8.9x107  0.5x10° 627
-3 8.8x107  0.6x10°  59.4
D-@(30°) 9.1x107  0.9x10°  54.6
2 D-@(60°) 9.2x107  1.0x10°  53.8
D-3)(30°) 9.1x10%  2.1x10° 619
D-B3)(60°) 9.1x10%  0.5x10° 623
@-3)(30°) 9.1x107  0.6x10°  59.8
@-3)(60°) 9.2x107  0.6x10°  60.1
©-2-3 9.1x10%  0.6x10°  60.6
. ®:%$g:§ 9.4x10°  0.6x10°  60.5
D-2(60°)-@ 9.4x10°  04x10° 649
®:%gg:§ 9.5x10%  0.4x10° 645
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Table 2 Analytical average SPL value and reduction
ratio at each position

No. of Position Average SPL(dB) A-B Reduction
buff  of buff Inlet(A) Outlet(B) (dB) ratio(%)
@ 1385 1329 56 4.0
1 ® 1405 1329 7.7 5.4
) 140.6 1327 79 5.6
O-@ 141.8 1340 7.6 5.5
®©-® 1422 1331 9.1 6.4
? @D-3(30°) 138.7 1290 9.7 7.0
D-3)(60°) 140.1 1299 102 7.2
O-@-® 1411 1291 120 8.5
3 @gmm) 1423 1296 127 89
D-2160%) 1422 1297 125 8.8

-3)(30°)
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Fig. 4 Sound pressure level for Case 5(2 buffs)
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T 2709 HEE AMESE
o ALY A% 24 9ol 19, 3
- & Ae Ik

Tt 9,

A Agol W F3ed SPLE =AIG Zlelth ¥
T agAe 2EY Ao deu AdubHoz
2000Hz oldold a5A7 ade "y $ds
& 5 Ak

3. 49 ¥ 23 I
31 AR H LY

olZa Al A Al A S &IEtr] ¢k
Fig. 63 o] AAl AFAAE T AT 4=
el 1/354 EdS AR SHAFFE ellA
loud-speakerE ©]&3t Zsto] YA A=
5 Aolsted 743 sk ¥ Aojet A
CADA-X AZES9|o9} SCADASII ZEEQE 717
i, vlo]AE E(B&K, type 2671)2 ©]-8314 10Hz
~5kHz T34 Gl ZA buffe] X 2 A
d Z4xo WstE F9A inlet % outlet o] 91X A

M M M M

Work Station

Power Amplifier(Type 2716)

M M M M

ANECHOIC CHAMBER
ARARANA

Fig. 6 Experimental set-up

SCADAS III{LMS)

Fig. 7 Silencer model

- 74 -



wxzol HH AE T AL $IF719 25A4F - FFTAIIEEI A A8 Az

120 Ave. 97.6 dB

—~ 90
o I
°
T Ave. 92
5 60 | ve. 92.5 dB

30| inlet

ffffff outlet
0 1 1 1 1
0 1000 2000 3000 4000 5000
Frequency (Hz)

2% 1] 5:—8—71—% S 438 2daA

Fig. 7
Frlsmm o F9 oladz AP 1 x4
+ Fig. 13 2tk &57] Wi dAse A438
HEE Fig. 87 Zo] & F9o] 37oly A=<

Fig. 9 Experimental results for Case 1 (without buff)

F7 4mmQl 9 otz Holt} 120 Ave. 98.4 dB
32 Mgz @ 2 s |
ke
31489 AP} HHoZ HAPS FYste A -
(7]

A% AE Table 391 Uehhch. EAS Aol

Ave. 87.4 dB

dB@te A Far Fol dig A AgA o)tk 1
30 - inlet
ffffff outlet
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buff  of buff  1hjeqA) Outlet(B) (dB) ratio(%0) Fig. 10 Experimental results for Case 5 (2 buffs)
without
0 97.6 925 5.1 52 -
@ 98.3 90.1 82 8.3 120 Ave. 98.2 dB
I ) 98.2 893 89 9.1 ,
® 980 889 91 93 a Of
o
-3 98.4 874 110 112 g ol
[
2 O-3(30°) 985 886 99 10.1
@-@(60°) 985 882 103 105 0r  Ave.842dB inlet
ffffff outlet
O-@-B 982 842 140 143 0 , , , ,
@-@(600) 0 1000 2000 3000 4000 5000
3 8 98.3 853 130 132 Frequency (Hz)
@ggg:g 085 856 131 131 Fig. 11 Experimental results for Case 8 (3 buffs)

- 75 -



D AR AZFE A A8 AlE

AN clEAHNN ALYl Y& AT F O

S8 452 weod, At ALY gl u)
A A9 1 Fe ARE Bl ozhel Rol7} 9
ek, kAT @A MR uish PR 287
o A% 2 AN 5 B 2 0 ) wWas
o183t £871E AN Aol 3 EHahHole

g 4= oo AzZhEh

Fig. 9% WZ7} gle F$(Case 1)9 A¥47E
SAG Zlolth A Fukg oA Huizer &
T Zo] dF ZHT Stuldo] WA vehdth
T S9S A9EE dF £ oF 976 dBoli, =
T %L 925 dBE oF 52%9 ASA E9E B
o} Fig. 10 W2 E 270(91A] ©-0), Fig. 11 37K
(A ©-2-B)F AAstAs o] dFdo|t) Z

ZF 112%, 14.3%9 £& 2247 5942 Yl
om, 53] 1800 HzoldellM F B4 BF FL& &
Kel

4. =

B ATANE FUY 244 SN AHeE 2
9 $F719 2e AGS Astel 287 Wl
HAse Wz AX % WG Fol 2eAL v
Ae Gl thate] olgalN 2 4L Fkd A
Tahgon et e AEe Aot

L W9E $E 2 AYS Aste] £
We] Xste Mzl 9% W WY 5L oles
4o Bale] Qe ARE olgstel 2P A9
782 9 5 A

2. o] 7kA Wzl wjd Foll 27)e] HIZE o]
o]

a3 P a3 dol o]l Esld ¢F 11.2 dBY
a5 dEs AEAE 5 AT

FF o A7) 2RE wEgew AA $I7
AR 28718 A ARl AR AR &8
& Z4sES & Aolth

23

1. Fuller, C. R., Elliott, S. J. and Nelson, P. A.,

Active Control of Vibration, Academic Press,
1996.
2. Chung, Y. D. and Lee, S. K. “Working

Environment Noise Reduction of Industrial Blower
due to Enclosures,” J. KSEA, Vol. 6, No. 1, pp.
137-145, 2000.

3. Song, S. H, Kim, H. R. and Chung, J. T., “A
Study on Vibration Reduction of an Industrial
Fan,” Trans. of KSNVE, Vol. 10, No. 3, pp.
457-464, 2000.

4. Jeon, J. H. and Kim, Y. H., “Low Frequency

Duct by Using
Membrane,” Trans. of KSNVE, Vol. 14, No. 11,
pp. 1083-1090, 2004.

5. Kim, Y. W. and Kim, B. S., “An Experimental
Study on the
Industrial Blower Silencer,” Trans.
Vol. 15, No. 9, pp. 1060-1069, 2005.

6. Kim, B. K., Kim, S. R., Kim, H. S. and Shin, M.
C., “Performance Test and Evaluation of Ship
Exhaust Muffer,” Trans. of KSNVE, Vol. 18, No.
12, pp. 1237-1242, 2008.

7. Munjal, M. L., Acoustics of Ducts and Mufflers,
John Wiley & Sons, 1987.

Noise  Reduction Inside

Performance Improvement of

of KSNVE,

- 76 -





