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ABSTRACT

This paper proposed a new formula for predicting acoustic power transmission loss of simple ex-
pansion chamber with two internal partitions. Seventeen cases of computational results were per-
formed and the database was constructed for the TL according to the various positions of internal
partitions. Using this database, firstly, the formula for the peak values of TL at certain frequencies
was developed using the least square estimation. Secondly, the formula for the TL curve could be
obtained automatically with the input data of the positions of two internal partitions. The formula of
TL developed in this paper showed good agreement with computational results. This formula will be

helpful for the positioning of internal partitions to improve TL at target frequencies.
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Table1 Value of 7. ., and 7L according to
the partition locations

Model | j | Z; | Y; 915 92; 935 Yuj
1:1:6 1 1/8 | 1/8 | 12.59 | 3.44 17.29 | 0.19
1:2:5 2 1/8 | 2/8 | 11.89 1.56 17.15 6.98
1:3:4 | 3 | 1/8 | 3/8 | 11.72 | 0.32 15.77 9.5
1:4:3 4 | 1/8 | 4/8 | 11.85 0 1294 | 8.77
1:5:2 5 1/8 | 5/8 | 12.33 0.32 7.83 5.12
1:6:1 6 | 1/8 | 6/8 | 13.35 0 1.53 0
2:1:5 7 12/8 | 1/8 | 11.36 1.48 | 21.51 0.28
2:2:4 8 |2/8 |2/8 | 11.07 0.5 16.79 1.88
2:3:3 9 |2/8 |3/8 | 11.13 | 0.06 11.84 1.24
2:4:2 | 10 | 2/8 | 4/8 | 11.55 0 7 0.01
3:1:4 | 11 | 3/8 |1/8 | 1092 | 0.17 | 2354 | 0.12
3:2:3 | 12 | 3/8 | 2/8 | 10.78 | 0.01 17.08 | 0.03
3:3:2 | 13 | 3/8 | 3/8 | 11.13 0.06 11.84 1.24
3:4:1 | 14 | 3/8 | 4/8 | 11.85 0 12.94 | 8.77
4:1:3 | 15 | 4/8 | 1/8 | 1092 | 0.17 | 23.54 | 0.12
4:2:2 | 16 | 4/8 | 2/8 | 11.07 0.5 16.79 1.88
4:3:1 | 17 [ 4/8 | 3/8 | 11.72 | 0.32 15.77 9.5

Table 2 Frequencies at which 7L, or 7L . occur

according to the partition locations

Model J ZL; Y; flj f2j f3j f4j
1:1:6 1 1/8 1/8 75 142 | 229 | 302
1:2:5 2 1/8 2/8 69 130 | 211 | 266
1:3:4 3 1/8 3/8 68 128 | 200 | 244
1:4:3 4 1/8 4/8 69 133 193 | 229
1:5:2 5 1/8 5/8 74 147 | 192 | 220
1:6:1 6 1/8 6/8 84 180 | 205 | 227
2:1:5 7 2/8 1/8 64 119 | 220 | 288
2:2:4 8 2/8 2/8 62 117 189 | 236
2:3:3 9 2/8 3/8 63 121 174 | 209
2:4:2 10 2/8 4/8 67 133 | 171 200
3:1:4 11 3/8 1/8 61 111 219 | 286
3:2:3 12 3/8 2/8 60 112 184 | 229
3:3:2 13 3/8 3/8 63 121 174 | 209
3:4:1 14 3/8 4/8 69 133 | 193 | 229
4:1:3 15 4/8 1/8 61 111 | 219 | 286
4:2:2 16 4/8 2/8 62 117 | 189 | 236
4:3:1 17 4/8 3/8 68 128 | 200 | 244
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Table 3 Coefficients of polynomials for determining
value of TL given in Table 1

Coefficient 91 9o 93 9y

Scale 1.0 1.0 1.0x10> | 1.0x10°
i 15.68 11.76 -0.01 -0.26
Cy; 2778 -56.84 1.72 1.44
Csi -15.61 -71.56 1.95 3.77
Cy; 48.17 52.56 0 -0.12
Csi 32.5 27482 | -18.17 23.19
Coi 19.97 137.29 -3.45 -7.06
Cr; -16.67 43.64 -5.29 -4.29
Cyi -6.54 -228.83 2228 30.12
Coi 10.04 | -285.03 18.78 26.34
Croi 3.19 -84.33 0.8 2.98

Table 4 Coefficients of polynomials for determining

frequencies given in Table 2
Coefficient fi fa Ji 3 Iy
scale 1.0x10° | 1.0x10° | 1.0x10* | 1.0x10°
dli 1.03 2 2.26 0.32
dy; -2.65 -5.46 1.71 0.18
ds; -1.34 -3.23 3.15 0.15
dy; 522 6.87 4.28 0.63
ds; 3.57 17.15 -60.31 -7.8
dg; 1.54 2.09 831 -0.51
d?i -2.7 2.63 -13.33 -1.73
dy; -1.96 -17.4 76.06 9.84
dy; 0.19 -8.68 76.25 10
dy; 0.68 5.13 5.79 0.18

Table 5 Information of value in frequency range in

Eq. (12)
Frequency range f o 9p f q 9q
0~ fy i 9 0 0
fi~f il 91 fs 92
fo~ T3 I3 B} Is 92
f3~ 1[4 I3 g3 fa 94
R Table 59 YERAAT
TL(f;)=df,=f" +g, (12)
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Table 6 Value of the order according to the partition

locations
Model | j ;| Y Ny Ny N3 ny;
1:1:6 1 1/8 | 1/8 |2.0244|2.1372|1.8824 | 2.303
1:2:5 2 1/8 | 2/8 ]2.0266|2.1276|1.9207 | 2.1463
1:3:4 3 1/8 | 3/8 |2.1344|2.0733|1.9026 | 2.006
1:4:3 4 1/8 | 4/8 |2.0538|2.1203 | 1.7843 | 2.1441
1:5:2 5 1/8 | 5/8 |2.1987| 2.004 | 1.7081 | 1.7273
1:6:1 6 1/8 | 6/8 | 2.158 {1.9679|1.4093 | 1.6704
2:1:5 7 2/8 | 1/8 | 1.958 |2.23812.0492| 2.425
2:2:4 8 2/8 | 2/8 |1.9658(2.1959|1.8705| 2.426
2:3:3 9 2/8 | 3/8 |2.0117]2.1189|1.8077|2.1602
2:4:2 10 | 2/8 | 4/8 |2.0825|2.0286 | 1.5667 | 2.1094
3:1:4 11 | 3/8 | 1/8 |2.0922|2.0933|2.0155 |2.6269
3:2:3 12 | 3/8 | 2/8 |2.00232.1359|1.9186 | 2.4163
3:3:2 13 | 3/8 | 3/8 |2.0117|2.1189|1.8077 | 2.1602
3:4:1 14 | 3/8 | 4/8 |2.0538|2.1203 | 1.7843 | 2.1441
4:1:3 15 | 4/8 | 1/8 |2.09222.0933|2.0155|2.6269
4:2:2 16 | 4/8 | 2/8 |1.9658|2.1959|1.8705 | 2.426
4:3:1 17 | 4/8 | 3/8 |2.1344|2.0733 | 1.9026 | 2.006

Table 7 Coefficients of polynomials for determining
value of order given in Eq. (16)

Coefficient WA N, Ny N,
]Vli 2.0226 1.9193 1.3886 2.2678
Ny, -0.8059 3.9257 4.8606 0.3337
N, 1.1412 0.1644 5.0499 -1.1601
Ny, 9.5934 -17.2188 0.3519 11.6806
N; -18.3146 -1.7014 -51.797 2.4783
N, 1431 | 0755 | -5.5913 0.1
N -15.0677 19.7189 | -20.3369 | -18.4078
N, 20.0653 11.7853 78.1936 | -32.4943
.Nz,i 20.8558 -5.4453 40.4435 10.7023
Ny, -4.0052 0.8245 -2.2569 -2.4091

A% 2qe) AFe ALAIES AxAFHe

Resh AFME () 483} po] madn

(18)

A (18)ellA &k WA ¥WE (N}S Table 790
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