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A Study on the Effect of a Gap in Measurement of
Underwater Transmission Loss by Pulse Tube
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ABSTRACT: There is a gap between the inner wall of a pulse tube and an underwater acoustic material when the
measurement for transmission loss by the pulse tube is carried out. In this paper, the effect, which is caused by the
gap, for the measurement of transmission loss is analyzed. Transmission coefficient is derived from the ratio of
the pressures between front and rear of the gap. Then, transmission loss for specimen with a gap is obtained by
combining the transmission coefficients of the gap and specimen. The results of experiment and simulation for a
specimen of stainless steel with 10 mm thickness are compared in order to evaluate the simulation model. Finally,
simulations with respect to the gap size and transmission loss of a specimen are performed to analyze and evaluate
the effect of the gap in measurement of transmission loss.

Keywords: Underwater acoustic material, Pulse tube, Transmission coefficient, Transmission loss, Gap
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Table 1. Parameters for case study.

Case Density of specimen Gap
# ke/m’ mm
1 7800 0
2 7800 0.35
3 7800 0.2
4 15600 0
5 15600 0.2
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Fig. 8. Transmission loss for various gaps: simulation
results (density of specimen: 7800 kg/m®).
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Fig. 9. Transmission loss for various gaps: simulation
results (density of specimen : 15600 ka/m?).
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