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2. Acoustical Technique of Measurements

2.1 Sound Absorption Coefficient

The measurement of sound absorption coefficient is important for materials used for acoustic
treatments in building. Using materials of different absorption is often the easiest way to control
the reverberation time and other properties defining the acoustical quality of auditorium such as
studios theaters cinema, etc. the sound absorption coefficient of acoustic materials measured by
using reverberation room. In the reverberation room method a certain portion of the floor of the
reverberation room is covered with rock pads samples to be tested, and its effect in changing
the reverberation time of the reverberation room is investigated.

3. Measurements of Reverberation Time

The measurements of reverberation time in room under consideration were carried out in the
reverberation room without and with the sample according to ASTM C423- type I mounting.
Where the tested sample was applied to a substrate and tested in type A mounting including a
farm around the test sample. Hand-held Analyzer Type 2270 is used with connection of
condenser microphone type 4189 and omni directional loudspeaker type 4292 (B&K) and
power amplifier 2716 (B&K). Using the Building Acoustics Software BZ-7228, the analyzer
generates noise test signal and excites the reverberation room through third octave filtered noise
signal and the reverberation time is measured without sample and with the sample.

3.1 Calculation of the sound Absorption Coefficients

According to standard ASTM C423, the equivalent sound absorption area A, in square meters
of the test specimen is calculated according to the formula:
A= Az-A|= 553V (lszTz-lfC]Tl) -4V(m1—m2)
Where:
A, The equivalent sound absorption area of the empty reverberation room, A1, in square metres
A; The equivalent sound absorption area of the reverberation room containing a test specimen,
A2,
in square metres
V is volume in cubic meter of the empty reverberation room
¢1,62 is velocity of the sound in air in meter per second and can be calculated from the
formula: ¢c= 331+0.6t where
t is the temperature in degree Celsius

T, is the reverberation time in seconds in the reverberation room without specimen

T, is the reverberation time in seconds in the reverberation after with specimen

m;, m; is the power attenuation coefficient, in reciprocal meters, calculated according to
ISO 9613-1 using the climatic conditions that have been present in the empty
reverberation room during the measurement

7/8/2019 6/4

Tel : (02)33356722 /33356853
FAX : (02)33351564

PEL-A-A-85/019

P.O. BOX 1770
ki, Cairo, Egypt




"! g
B\
Lo il dad iy

Building Physics Institute
(BPI)

Housing & Building National
Research Center (HBRC)

The sound absorption coefficient as of the test specimen shall be calculated using the formula

as = A/S
S is the surface area of sample

Table 2 List of Equipment Used for Laboratory Sound Transmission Loss Test

Item Equipment Name Type Serial No.
1 Omni Directional Loud Speaker 4292 017022 |
2 Power Amplifier Zﬂ 6 562839
3 Sound Level Calibrator 4231 2169925
£ Fixed Microphone Boom 3923 2610778
e KIMO KHI00A0 07031635
6 Sound Level Meter 2270 2679295
7 Preamplifier ZC0032 11418
8 Microphone 4189 2676444
9 Laser meter HD350 888564253

Notes:

*The results of this report refer onl_;f to the particular item submitted to HBRC

acoustic laboratory for testing
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Measurements of Sound absorption coefficient According to

_ ASTM C423
Supplier WOODEK,WOOD EQUIPMENT CO. Mounting On the wall with air
space
Sample perforated wood panels with Rockwool | Test Date 6/3/2019
specification 5 em, 100kg/m’ with airspace behind
Env1{'crnmental Tave.: 25 RHave: 52 Calibr.ation 0.15dB
condition deviation
Area of the . SLM 2270 (B&K) & BZ BZ-7228 & mic
sample § m Instrumentation 4189 (B&K) &S.S 4292 (B&K)
Freq.
= 16
100 | 0.96 |
125 | 1.03| 14 / AT
/*"““v-'
160 | 152| ., / M v N\
200 | 127 § J \’\\
T iE 1 . \—-—-A
250 | 1.27| 8 ~—
315 | 143 % TN /
400 | 127 8
< 06
500 | 1.35 | E
630 | 1.30 | # o4 =
800 | 132| o,
1000 | 1.15
1250 1.08 ° 100 125 160 200 250 315 ;-'400 500 630 800 1000 1250 1800 2000 2500 3150 4000 5000 6300 8000
1600 1.02 Third Octave Frequencies in Hz
2000 | 1.01
2500 | 0.96
3150 | 0.92
4000 | 0.87 |
5000 0.91
6300 0.75
8000 | 0.90 B
NRC | 1 -
- Tech. Eng. &»‘9};&@‘5{: ec. Manager
Eng. A. Y. El-l\ksm D f. I" H. S. Seddeq
i 557,
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Measurements of Sound absorption coefficient According to
ASTM C423
Supplier WOODEK,WOOD EQUIPMENT CO. Mounting On the wall with air
space
Sample perforated wood panels with Rockwool | Test Date 6/8/2019
specification 5 cm, 100kg/m’ with airspace behind
Environmental | 1, . s RHave: 52 Calibration | , 1545
condition deviation
Area of the 7 . SLM 2270 (B&K) & BZ BZ-7228 & mic
sample § m Instrumentation 4189 (B&K) &S.S 4292 (B&K)
Freq.
1.6
100 | 0.96
125 1.03| 14 7N
A“v—-
160 | 4l s L\’“‘/ el a\i .
200| 127 & S~
250 | 127 § — T T LT .
o [=] e
315| 1.43 :é 0.8 — v"'\\ ’/
3 "4
400 | 1.27 | 2
< 06
500 | 1.35 | E
=]
630:| 1.3D| © e
800 | 1.32| o,
1000 | 1.15
1250 | 1.08 ° 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000
1600 1.02 Third Octave Frequenclies in Hz
2000 | 1.01
2500 | 0.96
3150 | 0.92
4000 | 0.87
5000 0.91
6300 0.75
8000 0.90
NRC 1 This means that 100% of sound energy is absorbed at these octave fre. (250,500, 1000, 2000 HZ)
Tech. Eng. Acoustic Tec. Manager
. ’ a&'#f 4
S gy 0, ) |/ 26
Eng. A. Y. El-Masry * fpdot], Dr\I\S5Skddeq
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