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Pulse Tubes
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Yun-Ho Seo, SangRyul Kim, Sung-Min Lee, Yang-Heon Byun and Youngsoo Seo

Key Words : Underwater acoustic material, pulse tube, impedance tube, echo reduction, transmission loss

ABSTRACT

Underwater acoustic materials are installed in order to reduce reflection, transmission and
radiation of an underwater structure. The acoustic performance of the materials should be evaluated
in accurately-controlled environment in terms of temperature and static pressure. In this paper, three
pulse tubes, which is equipped with temperature and pressure controllers, are designed and
developed to evaluate echo reduction and transmission loss for evaluating the performance below 10
kHz and 30 kHz, respectively. The new procedures of the evaluation are suggested to improve the
accuracy and the validation for the developed pulse tubes is carried out by comparing theoretical

values to experimental ones.
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pecifications

Low frequency pulse | High frequency pulse
tube tube
Manufacturer Neptune sonar B&K
Model T204 8104
Sensitivity -150 dB re 1 V/uPa -205 dBre | V/uPa
Temperaturerange| -5 C t070 C 30 C t0120 C
Maximum pressure| 15 MPa 4 MPa
Table 2 Dynamic pressure sensor specifications
Manufacturer PCB
Model 112A22
Sensitivity 14.5 mV/kPa
Temperature range 73 Cto135 C
Maximum pressure 3450 kPa
Acceleration sensitivity <0.0014 kPa/(m/s?)
Resonance frequency >250 kHz
Minimum frequency 0.5Hz
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Figure 1 Holder for dynamic pressure sensors
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Figure 4 Underwater acoustic performance
measurement system

Table 3 Specifications of underwater acoustic performance

measurement system

Low frequency High frequency
pulse tube pulse tube
Inner diameter 70 mm 25 mm
Outer diameter 170 mm 95 mm
Height Sm 25m
Frequency range 1 ~10kHz 10~30kHz

Temperature range 2~30°C
Static pressure range 0~ 34 bar
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Figure 6 Generated signals and incident waves
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