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ABSTRACT: In this paper, an analysis of sound propagation between two rooms with different mediums is
discussed. Statistical energy analysis (SEA) is used to consider energy equilibrium among subsystems associated
with the sound pressure levels in two rooms and the vibration level of the wall between rooms. Effect of the sound
radiation from the structure-borne noise of the wall on sound pressure level of the receiving room is investigated.
For a numerical example, sound propagation between engine room and water tank joined by a steel plate whose
size is 8.4 X 4 m, is considered. It is found that when the critical frequency of the plate is above the frequency range
of interest, the sound pressure level in the water tank is dominated by sound transmission through the plate, while
sound radiation from the structure-borne noise of the plate is negligible except low frequency range below 63 Hz.
Keywords: Sound transmission coefficient, Statistical energy analysis, Sound radiation, Structure-borne noise
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Fig. 1. Sound transmission between two rooms with
different mediums.
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Table 137} 20 = 74| 1 mme} 5 mm<1 73-¢-of| T3l
2A(16)2] mny/ A, mianag/mgne 2F A(19)2] r, 21(9)¢]
T A4 3Qkel v, <ph >/ <pi >5 UERLE F
A7F T mm] 770 A= 571 @F 50 A
Z¥Z) i =11,700 Hz, £ =228,000 Hzo| ™ F=3}4=7}

Table 1. Coefficients in Egs. (16) and (19), and ratio
of sound pressure levels in Eq. (9) when ~A=1 mm

(f%=11,700 Hz, fv*“"=228,000 Hz).

T3 Thaly , <p >
A Th3Th <pt>
31.5 | 6.2E-03 | 3.3E+00 | 3.3E+00 4.0E-03

63 1.5E-02 8.6E-01 8.7E-01 4.1E-03
125 3.4E-02 | 2.4E-01 2.5E-01 6.3E-03
250 7.7E-02 7.0E-02 | 7.7E-02 1.2E-02
500 1.7E-01 2.1E-02 | 2.6E-02 2.5E-02
1000 | 3.2E-01 6.5E-03 1.0E-02 4.8E-02
2000 | 5.2E-01 22E-03 | 4.2E-03 7.8E-02
4000 | 7.2E-01 8.7E-04 1.9E-03 1.1E-01

8000 | 8.6E-01 | 6.9E-04 | 1.1E-03 1.2E-01

Hz

Table 2. Coefficients in Egs. (16) and (19), and ratio
of sound pressure levels in Eq. (9) when ~A=5 mm

(f*r=2,340 Hz, f*""=45,600 Hz).

My M , < pg >
A ThaTh <p >
315 | 93E-03 | 5.0E+00 | 5.0E+00 8.3E-03
63 | 22E-02 | 13E+00 | 13E+00 |  7.6E-03
125 | 5.0E-02 | 3.8E-01 | 4.1E-01 1.0E-02
250 | 1.IE-01 | 1.2E-01 | 14E-01 1.9E-02
500 | 2.3E-01 | 4.0E-02 | 5.6E-02 3.5E-02
1000 | 4.0E-01 | 1.8E-02 | 2.8E-02 6.1E-02
2000 | 6.1E-01 | 3.4E-02 | 3.9E-02 8.6E-02
4000 | 7.7E-01 | 8.6E-02 | 8.7E-02 8.8E-02

8000 | 8.7E-01 | 3.9E-02 | 3.9E-02 5.0E-02

Hz
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Fig. 3. Value of r in Eq. (19) representing the ratio
between acoustic energy by radiation of the plate and
the one by direct transmission through the plate.
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