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Design of semi-anechoic termination using Taguchi’s method
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ABSTRACT

A semi-anechoic termination is necessary in the muffler transmission loss test rig in order to suppress the sound reflection
effects in the downstream. The reflected sound can distort the measured transmission loss curves. However, there exists only
general guide about how to manufacture a semi-anechoic termination. In this study, Taguchi’s method was used to design a
semi-anechoic termination more efficiently.
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FIG. 2. Two source method for measuring the
transmission loss.
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TABLE 1. Factor levels in Taguchi method.
No. A: area ratio B: length (m)

1 3 0.50
2 6 0.75
3 9 1.00
4 12 1.25
5 15 1.50
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TABLE 2. Table of orthogonal arrays.

SIS AIE 7 =ax

+ Ci1 c2 Cc3 ca Cc5 CcB CF f=
A B SNRA1 STDE1 =21
1 1 1/0.822361 0.890840 1.33750 0.0484214 0.856600
2 1 2/ 0.823491  0.8916539| 1.32834 0.0481171 0.857515
= ! 1 3/ 0.823837| 0.891826| 1.32515/0.0480748 0.857831
4 1 410.824035|0.891949| 1.3235640.0480222| 0.857992
5 1 5 0.824135 0.892032  1.32262 0.04380103 0.853034
6 2 1/ 0.670123 0.7350565| 3.056710.0459136| 0.702589
7 2 2 0.672876 0.737936| 3.02199 0.0460044 0.705406
8 2 3 0.673684 0.738791 3.01177 0.0460372 0.706237
9 2 4/0.874191 0.739354  3.00519 0.0460776 0.708773
10 2 5 0.674458 0.739619| 3.00193 0.0460759 0.707038
11 3 1/ 0.647586| 0.662022| 3.67725 0.0102081 0654804
12 3 2 0.648681 0.663845| 3.65786 0.0107229 0.656263
13 3 3 0.849287 0.664434 3.64996 00107111 0.656361
14 3 4 0.649736 0.665147| 3.64226 0.0108976 0.657441
15 3 5 0.650004 0.665413 3.63874 00108963 0.657708
16 4 1/0.672165|0.653475| 3.57122|0.01321566| 0.662820
17 4 2 0.668579 0.649238 3.62256 0.0136766 0.6583909
18 4 3 0.668387 0.648698| 3.62736 0.0139222 0.658542
19 4 4 0.668540 0.649127| 3.623564 0.0137268 0.658834
20 4 5 0.668683 0.649228| 3.62193 0.0137568 0.658956
21 5 1/ 0.710383 0.649228| 3.34353 0.0432434 0.679806
22 5 2 0.698856 0.661474 | 3.34443 0.0264330 0.680165
23 5 3 0.697284  0.658926| 3.37060 0.0271238 0.678104
24 5 4 0.696918 0.658644 | 3.37475 0.0270639 0.677781
25 5 5 0.696815 0.668418| 3.37684  0.0271507 0.677616 |«
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FIG. 5. Main effects plot for S/N ratios.
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FIG. 7. Pressure reflection coefficient at the inlet of semi-
anechoic termination: solid line; (Al, B5) and dotted
line; (A3, BS).
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