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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 accu-

rately-controlled environment in terms of temperature and static pressure. In this paper, two pulse

tubes, which are equipped with temperature and pressure controllers, are designed and developed to

evaluate echo reduction(ER) and transmission loss(TL) of underwater acoustic materials. The proce-

dures of the evaluation are suggested and the validation is carried out by comparing theoretical val-

ues to experimental results for a simple stainless steel specimen and free surface. In result, it is va-

lidated that developed pulse tubes are able to measure ER and TL with 2 dB tolerance.
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Fig. 1 Schematic diagram of pulse tube
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Table 1 Acoustic source specifications

Low frequency High frequency
pulse tube pulse tube
Manufacturer Neptune sonar B&K
Model T204 8104
Sensitivity -150dB re 1 V/pPa |-205 dB re 1 V/pPa
Temperature | 5 0 4570 T | -30 T to 120 C
range
Maximum 15 MPa 4 MPa
pressure

Table 2 Dynamic pressure sensor specifications

Manufacturer PCB
Model 112A22
Sensitivity 14.5 mV/kPa
Temperature range 73T to 135 C
Maximum pressure 3450 kPa
Acceleration sensitivity < 0.0014 kPa/(m/s)
Resonance frequency > 250 kHz
Minimum frequency 0.5Hz
Diameter 5.54 mm

402

Dynamic pressure sensor
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Fig. 3 Holder for dynamic pressure sensors
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(a) Insulation (b) Controller

Fig. 4 Design for temperature control

Fig. 5 Underwater acoustic performance measurement
system; A: low frequency pulse tube; B:
High frequency pulse tube

Table 3 Specifications of pulse tubes

Low frequency High frequency
pulse tube pulse tube
Inner diameter(D) 70 mm 25 mm
Wall thickness 50 mm 15 mm
Ltk 1230 mm 1110 mm
Length b 1770 mm 700 mm
Iy 2000 mm 600 mm
Frequency range 1~10 kHz 10~30 kHz
Temperature 230 C
range
Static pressure 0~34 bar
range
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