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Exhaust Noise Reduction of Dry vacuum Pump
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ABSTRACT

This paper considers acoustic analysis of silencer within a Dry vacuum pump. Main object is noise reduction of Dry

Vacuum Pump using the silencer. First, we measured SPL and Intensity for noise source identification and then, designed for

the silencer corresponding with noise character. 4-pole parameter are used for predicting transmission loss which is one of

characteristics of silencer when we designed for silencer. Calculated Transmission Loss to change main effective factor and

selected to optimal value using Design of Experiment. Finally, noise reduction is estimated to compare existing silencer with

optimal silencer.
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Fig.1 Sound Pressure at 1m front of suction

Top Side

Front Side
—

Fig.2 Sound intensity contour at 3000Hz
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(1) A (straight pipe ) (Fig.3(a))
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(b) Sudden contraction (c) Sudden expansion
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Fig..3 Basic elements of simple acoustic system
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Table. 1 The variable of silencer
/bl unit (m)

! 1 b, 0.005

d, @I d, |d, d, 0.035
d, 0.100

", L, l, 0.045
Fig.4 Existing silencer 1, 0.200

Table. 2 Selective parameters with the levels

faror2ve! | Level -1 | Level 0 | Level+1
b, 0.000 0.005 0.010
d, 0.025 0.035 0.045
d, 0.080 0.090 0.100
l, 0.035 0.045 0.055
l, 0.190 0.200 0.210

Table. 3 L27 Orthogonal arrays of control factors and sequence

for simulation

Expe':}r;ental by d, d, I I, Cha:zﬁltjeeristic
1 -1 -1 -1 -1 -1 15240.0
2 -1 -1 -1 -1 0 14697.0
3 -1 bl -1 -1 +1 14576.0
4 -1 0 0 0 -1 10641.0
5 =1 0 0 0 10228.0
6 -1 0 0 +1 10111.0
7 -1 +1 +1 +1 -1 7976.2
8 -1 +1 +1 +1 0 7556.1
9 -1 +1 +1 +1 +1 7450.6
10 0 bl 0 +1 -1 25259.0
11 0 -1 0 +1 0 24831.0
12 0 -1 0 +1 +1 25038.0
13 0 0 +1 -1 -1 20563.0
14 0 0 +1 bl 0 20593.0
15 0 0 +1 -1 +1 20171.0
16 0 +1 -1 0 -1 6268.5
17 0 +1 -1 0 0 6227.3
18 0 +1 -1 0 +1 6211.7
19 +1 -1 +1 0 -1 29725.0
20 +1 -1 +1 0 0 29033.0
21 +1 -1 +1 0 +1 29026.0
22 +1 0 -1 +1 -1 12510.0
23 +1 -1 +1 0 12043.0
24 +1 -1 +1 +1 12167.0
25 +1 +1 0 -1 -1 9923.4
26 +1 +1 0 -1 0 9737.7
27 +1 +1 0 -1 +1 9604.3
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Fig.5 Main effects plot for the control factors
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Fig.6 Main effects plot for the control factors for re-analysis
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Fig.7 Dimension of silencer
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Fig.8 Waterfall of TL according to Length of Branch element
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Fig.9 Comparison to TL
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Fig.10 Experiment Setup

Table. 4 Results of experiments

227 | ZSA 5 | SPL ¥W3} dB(A) | A7 dB(A)
7)1& R
287) S 75.0 > 62.2 12.8
Aok _ 5 77.1 — 66 11.1
8] - (5mm) 76.5 — 54.7 21.8

- (10mm) 75.8 = 52.4 23.4

120 45, 220 120] 45, 200
L

50 1000 150 200 200 000

Frequency(Hz) Frequency(Hz)

(b) TL of Optimal silencer
with 10mm insulate pad
Fig.11Results of Experiments
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