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The Noise property and Its improvement of the Turbo Compressor

AL AW A ex - HAMT
Kwang-Wook Chun, Bum-Sik Shin and Yeon-Sun Choi

In this paper, 3-stage centrifugal turbo compressor was measured and analyzed numerical simulation for find
noise source and was reduced noise with changing designs. For this purpose, it was measured noise level and
was analyzed noise frequency at each stage. In order to Find where is noise source, the study was
investigated about structure borne noise by using modal analysis and also was checked sound radiation and
leakage of noise at inlet and outlet by result of sound intensity. In order to reduce of noise, sound insulation
rings were maded and were adhered at joint and noise reduction effects were verified by measurement and
numerical simulation. From the analysis results of leakage of noise, this study presented new joint designs,

also it was verified by result of numerical simulation.
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Fig. 2 Frequency response during operation
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Table 1 Sound level during operation
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Fig. 5 Comparison of the results between
vibration test and impact test
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(b) After adhesion
Fig. 6 Sound insulation set-up
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Table 2 Comparison of the result between before
and after sound insulation adhesion

(9] ¢ dBA)
A4 | Aem A | Agm ax | Aol
1 95.4 93.4 2.0
2 93.5 92.7 0.8
3 92.2 91.5 0.7
4 93.0 92.4 0.6
5 92.1 91.1 1.0
6 90.5 89.4 1.1
Hat 92.8 91.8 1.0

3.2 Sound Intensity &4

AE o187 S 4280 WAk YO dla) W

35 2o wds gelsh] 9

=

@ shesh e AL BFEO
47)

aHre] Ald Wsle] me FAkg ave Fig 79 2ol

Fig. 7 Position of sound intensity probe test

284



9 bar9 =3} 7}

o
H

Sl

4 gollA 3¢ BPFE] 4g0] dA
Sl & g vk wEba HA FAS

=
T

3

ekl vl

KN
=

= AE#e] ¢l

1olch Fig. 99 (a)

9

s 5

a4

Ie A4, Bl

A

ol
ToH

7U

el

ofp
R
~~

~O
o
o
olm
3

wm

o
i

oy

ofpy

ol

ol

AL 9F 50 cm Hojzl $17]

oA 2.5 dBA9

Table 3 Result of sound pressure

w$] - dBA)

(

(a) before adhesion

90.25

86.97

89.88

90.59

89.84

89.90

Point 2 | Point 3 | Point 4

90.31

90.09

90.15

Point 1

90.39

Table 4 Result of sound pressure for 3-stage BPF

(&9 : dBA)
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Fig. 11 FEM simulation for the connection parts

Fig. 8 FEM simulation for sound insulation effect
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Table 5 Mode frequency

zh=] Tk (Hz) RE T (Hz)
1 4451 4 7340
2 4613 5 8370
3 5185 6 11552
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