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A Study on the Experimental Trend Analysis of Underwater Noise
Factors in Compressed Water System of the Linear Pump Type
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Abstract

In order to understand the underwater noise source factor of the linear pump type forced ejection system, a
reduced-model compressed water experiment device was developed. The reduced-model compressed water
experiment device consists of a reverberation tank, a linear pump type forced ejection device, and an underwater
vehicle. The underwater noise source was selected from the hydraulic ram moving speed, the hydraulic ram/piston
pipe spacing, the ejection pipe inlet/water ram area ratio, and the number of water ram inlets. The underwater
vehicle was ejected into the reverberation tank by the device. The source level was derived from the measured
sound pressure. The source level tends to increase as the hydraulic ram/piston tube spacing and the hydraulic ram
moving speed increase. The source level tended to increase as the area ratio was increased, but the level was

weak. The number of water ram inlet did not affect the source level.

Key Words : Underwater Noise Source(5~4>2%]), Linear Pump Type Ejection System(413H X1 ZFA|ALEA| 28],

Reverberation Tank(¥+8=%), Underwater Vehicle(552-5 A)

IS R T4 © Reverberant Time [s ]

S : Reverberant tank surface area [m?]

o @ Absorption coefficient [ -1 S5 Schroeder frequency [Hz]
V. Water tank Volume [m’] ¢ : Sound speed [m/s]
pa : Direct acoustic pressure [Pa]

* Corresponding author, E-mail: lecongreal@add.re.kr po : dB reference pressure [Pa]
Copyright (©) The Korea Institute of Military Science and Technology r : Distance the source and hydrophone [m]
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Fig. 1. The compressed water system diagram
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CLEARANCE 8.5mm CLEARANCE 5.0mm CLEARANCE 2.0mm

(a) WRCT, 8.5 mm (b) WRC2, 5.0 mm (c) WRC3, 2.0 mm

Fig. 2. The test case — WRC

(e) SVH2 (f) SVH3 (g) SVH4
Fig. 3. The test case — SV, SVH
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Table 2. The test case
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Table 4. The measurement point and sensor type
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Table 5. The reverberation time for different method

1/3 Oct. Band Reverberation Time(s)

Center Fre.(Hz) Log Linear White
2,500 0.29 0.29 -
3,150 0.27 0.27 -
4,000 0.27 0.28 -
5,000 0.27 0.27 -
6,300 0.28 0.28 0.32
8,000 0.31 0.30 0.35
10,000 0.33 0.33 0.36
12,500 0.35 0.36 0.38
16,000 0.39 0.40 0.40
20,000 0.44 0.44 0.43

Table 6. The result of reverberant tank characteristic

1/3 Oct. Average Average Schroeder
Center Reverberation | Absorption | Frequency
Fre.(Hz) Time(s) Coefficient (Hz)
2,500 0.29 0.057 3445
3,150 0.27 0.061 3324
4,000 0.28 0.060 3355
5,000 0.27 0.061 3324
6,300 0.29 0.056 3465
8,000 0.32 0.052 3619
10,000 0.34 0.049 3730
12,500 0.36 0.046 3856
16,000 0.40 0.042 4029
20,000 0.44 0.038 4227
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Fig. 9. Source level with water ram cleanness
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