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Calculation and Uncertainty Estimation of the Volume of
Reverberation Chamber with Indeterminate Form
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A 1'cvcrbcratlon chammber should be designed and constructed so as to satisfy its purposes and available
space. However. it is somewhat difficult to meet the intended design requircments due to various errors
from construction process. So, the post-construction measurement of its volume and surface arcas is very
cssential to check the actual volume and volume uncertainty of a reverberation chamber. These values
should he carefully calculated and accurately estimated since they are used not only to evaluate the acoustic
characteristics of building materials but also to calculate uncertaintics for other acoustic characteristics. In
this work. the method for the calculation and uncertainty cstimation of the volume of a reverberation
chamber is presented. To this end, the coordinates of all corners was measured with Total Station after
construction. The results showed that the calenlated volume of the measwred veverberation chamber differs
hy 5 % from the design specification. The expanded volur: uncertainly was also estimated to be about 2 %
of the total calculated volume.
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Fig. 1. Shape ot reverberation chamber and coordinates of
each corner point.
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B 1. H 1 T3 2 BXHO) HE(E: m)
Table 1. Coordinates of gach corner point of reverberation
chamber. {unit: m)

Total Station E™gt Ayt
X Y Z X Y z X Y 4

F2/0.000 | 0.000)0.000]0.000 {0.000{0.000)0.000 | 0.000 {0.000

P 7.386(0.066|0.017]7.381[0.000(0.000}7.374]0.000 | 0.000

P2|9.4384.626 -0.024]9.453 | 4.622 [ 0.000|9.285|4.611 [ 0.000

F516.516 | 7.819|-0.008[6.566 | 7. 770 0.000 | 6.496 | 7.934{ 0.000

F4(-0.027]6.178|-0.006|0.000| 5.178| 0.000{ 0.000|5.190|0.000
5(0.0240.007]5.508 | 0.000 0.000 | 5.506|0.000|0.000(5.417

F516.2350.068)5.4916.243[0.00015.4866.234 |0.000(5.417

2(8.419(4.802(6.246|8.450 |4.724[6.264[7.902(4.399 | 6.149

Pa|6.528(6.685(6.629|6.476 | 6.6586.650(6.125(6.414 | 6.486

P5[-0.010)3.951 | 6.1390.000 | 3.940[6.150|0.000(3.813]6.069
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Table 2. Calibration result of the Total Station.
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Table 3. Vertical distance of 5 arbitrary points. (unit: m}

X Y Zz

1 - 0.032 -

2 - 0.044 -

3 - 0.073 -

4 - 0.052 -

5 - 0.018 -
iy - 0.044 -
HFEHA - 0.021 -
=35 - 0.010 -
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Table 4. Results of repeated measurement of corner point.

X Y Z
1 7.387 0.066 0.015
2 7.385 0.067 0.017
3 7.385 0.066 0.018
4 7.385 0.065 0.017
5 7.386 0.065 0.018
6 7.385 0.065 0.017
ok 7.386 0.066 0.07
BEHAHmm) 0.84 0.82 1.10
£45(mm) 0.37 0.37 0.49
PRI 2ot 27S FFTH ke ZR0) ¢

ks
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= 0.49 mm

U Measurement

¢ FE Biw 2o

oligel 815 T BAY M BYT TR
St 524 ol ek o] ol ﬂ-’ﬁE“E}EL gos
2315 Ajolo] QAT ¢ 53t At
A0 T WPRATL B o, *lsnl 295 %
2 3%ct



E 5. NE S¥8T FEE(HY mm)
Table 5. Uncertainty budget for coordinate_{unit: m}
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Table 6. Dimensions of space for sample insiallation.(unit: m)

7z M2 Zho|
1 2.992 3.532 0.325
2 2.996 3.62% 0.2310
3 2.984 3.621 0.319
3 2.991 3.526 0.317
FEHEA| 0.006 0.006 0.007
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Table 7. Volume and uncertainty of Reverberation Chamber.
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