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In order to predict acoustic pressure distributions by exterior incident wave at Cylindrical Hydrophone Array (CHA) sensor's positions,
acoustic pressure analysis is performed by using beam tracing method, Beam tracing method is well=known of reliable pressure
analysis methods at high—frequency range, When an acoustic noise source is located at the center of rectangular room, acoustic
pressure analysis is performed by using both beam tracing method and Power Flow Boundary Element Method (PFBEM). By comparing
with results of beam tracing method and those of PFBEM, the accuracy of beam tracing method is verified, We develop the CHA
pressure analysis program by verified beam tracing method, The developed software is composed of model input, sensor array creator,
analysis option, solver and post—processor, We can choose a model option of 2D or 3D, The sensor array generator is connected to a
sonar which is composed of center position, bottom, top and angle between sensors, We also can choose an analysis option such as
analysis frequency, beam number, reflect number, etc, The solver module calculates the ray paths, acoustic pressure and result of
generating beams, We apply the program to 2D and 3D CHA models, and their results are reliable,
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(b) Sensor pressure (c) Beam forming (b) Sensor pressure (c) Beam forming
Fig. 11 Result of beam tracing method after selecting

, o Fig. 13 Result of beam tracing method after selecting
50 beams with 0 degree incident angle

250 beams with 0 degree incident angle

(b) Sensor pressure (c) Beam forming (b) Sensor pressure (c) Beam forming
Fig. 12 Result of beam tracing method after selecting Fig. 14 Result of beam tracing method after selecting
150 beams with 0 degree incident angle 350 beams with 0 degree incident angle
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Fig. 15 Acoustic pressure corresponding to reflecting
coefficients for acoustic waves with 0 degree
incident angle, R=1, e : R=0.5,
— — 1 R=0.2
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Fig. 16 Beamforming outer corresponding to reflecting
coefficients for acoustic waves with 0 degree
incident angle, CR=1, e - R=0.5,
— — 1 R=0.2

Table 1 Acoustic pressure corresponding to reflecting
coefficients for acoustic waves with 0 degree
incident angle

Angle R=1 R=0.5 R=0.2
110 125 118 113
120 126 121 116
130 126 14 106
140 132 119 111
150 126 115 107

Table 2 Beam forming corresponding to reflecting coeffi—
cients for acoustic waves with 0 degree incident

angle
Angle R=1 R=0.5 R=0.2
120 69 60 55
130 68 56 49
140 64 47 35
150 57 46 40
160 49 41 30
170 46 27 19
180 53 46 38

(c) Beam forming

(b) Sensor pressure
Fig. 17 Result of beam tracing method after selecting
350 beams with 60 degree incident angle
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Table 3 Acoustic pressure corresponding to reflecting
coefficients for acoustic waves with 60
degree incident angle

Angle R=1 R=0.5 R=0.2
150 126 123 122
160 120 114 106
170 0 0 0
180 81 75 67
190 118 12 104
200 116 110 102

Table 4 Beam forming corresponding to reflecting coeffi—
cients for acoustic waves with 60 degree
incident angle

Angle R=1 R=0.5 R=0.2
160 65 59 51
170 55 51 49
180 54 51 48
190 52 49 48
200 33 38 42
210 39 35 31
220 44 38 30
230 40 33 25
240 50 44 35
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Fig. 20 Result of beam tracing method for acoustic
waves with (30,0) degree incident angle
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