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A Study on Noise and Vibration Characteristics of Pipe Structures

B. J. Ryu, K. B. Lim(Mech. Design Eng. Dept., HBNU), G. S. Lee(Tongil Heavy Industry),
Y. B. Song(LG-Caltex Co.), Y. S. Kong, B. J. Oh(Graduate School, HBNU)

ABSTRACT

The paper presents noise and vibration characteristics of three kinds of pipe materials (PVC pipe, cast-iron pipe
and newly developed pp pipe). In order to measure structure bone noise, impact force using small balls was applied
to each pipe. It was confirmed that structure bone noise can be reduced by more large damping materials. Also,
transmission loss of pipes depending on the frequency ranges was investigated by using sound source throught
speakers.
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Fig. 2 Transmission loss according to frequency
changes.
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Fig. 3 Mechanism for transmission and generation of
pipe noise.
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Table 1 Thickness and kinds of test pipes.

Test pipes Thickness ( mm)
PP 54

Cast steel 4.8
PVC 32
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Fig. 4 Vibration and noise level for cast steel pipe in
time domain.
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Fig. 5 Vibration and noise level for cast stee!l pipe in
frequency domain.
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Fig. 6 Vibration acceleration level for PP pipe in
time domain.
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Fig. 7 Vibration and noise level for PP pipe in
frequency domain.
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Fig. 8 Vibration and noise - level for PVC pipe in
frequency domain.
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Table 2 Vibration level and structural noise level due

to impact.
PP pipe |Cast steel pipe] PVC pipe
Vibration| 101 dB 113 dB 114 dB
Noise 84 dB 92 dB 86 dB
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Fig. 9 Experimental set-up for transmission loss

of pipes.
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Fig. 10 Transmission loss of pipes for 1/1 octave band.
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