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Abstract: - A hexahedron reverberation box has been developed through reverse engineering to study the 
reverberation time of fibrous felts in diffuse acoustic field condition. The study reinstated the frequency as 
a prime factor to understand the relation between noise control performance of a sample in transfer matrix 
method and diffused acoustic field condition. A new non-linear, bi-variant frequency dependent model was 
formulated through synchronization of impedance tube data and noise absorption coefficient calculated 
from reverberation time of the felts tested in the hexahedron box. The empirical model was validated for 
particle board based perforated absorber which yielded a comparable noise absorption value with a mean 
absolute error as low as 0.02. The reverberation box substantially reduces the size of samples for trial in 
nondestructive mode. The frequency dependent model for different absorber predicted the noise absorption 
property from calculated reverberation time (RT60), which would help in engineering specified samples 
for noise control. The novelty of the work lies in the fabrication of the reverberation box to work with 
frequency levels as low as 250 Hz i.e., above Schroeder frequency. 
 
Keywords: Diffused acoustic field; hexahedron reverberation box; noise absorption coefficient; 
reverberation time; Schroeder frequency. 

 
 
1. INTRODUCTION 
 

The primary acoustic elements engaged in the 
control of noise are sound absorbers, reflective 
surfaces, and diffusers. The use of reflective surfaces 
and diffusers preserve and dispense the sound energy, 
while the sound absorber reduces the sound levels and 
controls reverberation.  Reverberation, in acoustics, is 

one of the major parameters, which need to be 
measured for designing noise free architectural 
engineering of an auditorium or workplace [1]. A 
reverberation is created when sound waves/signals 
are reflected from the barrier(s) at the vicinity, 
causing a large number of coherent reflective waves 
and then decay as the sound energy is absorbed by the 
surfaces of objects in the space [2]. However, for the 
satisfaction of the listener of a musical node or a 
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speech, a certain extent of reverberation is desirable 
to embellish the direct sound and adds qualities of 
fullness, warmth, and cohesion to the musical piece. 
Due to the important effect of reverberation on 
listening perception, reverberation time has become 
an important parameter in acoustic for designing of 
the venue as well as insulation system [3]. 
Reverberation time is the time, in second that would 
be required for the sound pressure level to decrease 
by 60 dB after the sound source is stopped, commonly 
called ‘RT60’[4]. It is reported that the optimal 
reverberation time for a sound cloud environment 
ranges from 0.4 s to 0.5 s [5].  

The concept of reverberation was introduced by 
Sabine [6]. Sound absorption characteristic in the 
diffused acoustic field is measured in the 
reverberation room following the international 
standard procedure ISO 354-2003 which requires 
minimum space, 294 m3 inside the reverberation 
room [7]. The requirement of samples at the present 
standard method is very large, even up to 12 m2. 

Estimation of reverberation time in a room of 
different shapes and with varying absorber positions 
to fit in the Sabine model were reported [8], [9]. But, 
the researchers concluded that Sabine’s model missed 
out on some major parameters viz., the shape of the 
room and relative position of the absorber, method of 
sample mounting, and especially, frequency of sound 
which, could influence the estimated noise absorption 
by the reverberation room. Some methods have also 
been suggested to measure the diffuseness of the 
reverberation room [10]–[12]. 

Robin et al. [13] estimated absorption coefficients 
using a synthesized diffused acoustic field of 
excitation, which were in good agreement with those 
obtained from the transfer matrix method/impedance 
tube method with the lowest frequency level of 400 
Hz. Few approaches were taken up for modelling and 
predicting reverberation time in a rectangular room 
with non-uniform absorption distribution has been 
reported [14], [15], which did not follow the principle 
of diffused acoustic field (DAF). However, no work 
so far is available in the literature on development of 
small size portable reverberation room to analyze 
noise control performance at frequency level below 
400 Hz under the diffused acoustic field of excitation. 

Designing a hexahedron reverberation box with a 
diffuse acoustic field (DAF) of in-situ condition 
works in a frequency range starting at 250 Hz 
(wavelength of 135 cm) is the focus of the current 
work. The attempt to design a hexahedron box would 
aids to test samples in a nondestructive manner with 
smaller size (1m2), confirmed by using the typical 
commercial samples (rockwool and glasswool), and 
finally validated with natural fiber based felts. The 
work demonstrated a prediction model based on the 

synchronization of noise absorption coefficient 
(NAC) values generated by an impedance tube, using 
the transfer matrix principle and reverberation 
time, considering frequency as the prime factor. The 
developed empirical model was validated for a 
perforated absorber made of particle board. 

 
2. EXPERIMENTAL WORK 
 
2.1. Fabrication of Reverberation Box  
 

The reverberation box (Figure 1) is a vibration free 
small box designed to create a diffused acoustic field 
(DAF). The DAF was excited by a continuous 
broadband pink noise source i.e., a noise generator. 
When the pink noise generator was suddenly 
switched off, the reverberation of sound inside the 
box survived owing to the numerous internal 
reflections from the surface walls of the box. The time 
lapse to reduce the sound level by a specific 
magnitude of 20 and 30 dB was then measured to 
calculate the reverberation time. 

 
The reverberation box was having a flat floor and 

four sides (walls) were fixed perpendicularly to the 
floor. The arrangement of the sidewall was designed 
in such a way that the opposite walls were not parallel 
to each other. The four walls of the box touched the 
angled roof to meet the condition of unequal lengths. 
The floor formed two right angles at the opposite 
corners of the box. All the floors and roof were made 
of glass fiber reinforced composite sheet having a 
wall thickness of 50 mm.  The use of a laminar mold 
for making the walls of the reverberation box from 
glass fiber composite provided very smooth surfaces 
and reduces effect of rough surface [16]. The non-
parallel walls (including the roof) were thus designed 
as reflecting and non-planar shields in random 
positions to reflect and diffuse the waves in all 
possible directions to maintain the diffused acoustic 
field (DAF). The structure of the box was made 
vibration free and robust to avoid absorption of sound 
by the wall. The boundaries of all physical enclosures 
vibrate in response to incident sound and are to some 
extent sound absorptive [17]. The lower limiting 
frequency (𝑓𝑓𝑙𝑙) calculated from the minimum distance 
(x) between the opposite walls was greater than the 
half of maximum wavelength of the sound energy to 
maintain the DAF and may calculated from the 
following equation[18]. 

x > λ𝑚𝑚𝑚𝑚𝑚𝑚
2

   (1a); 

where λmax is the maximum wavelength. The 250 Hz 
was set as the lower frequency limit ( 𝑓𝑓𝑙𝑙 ) of portable 
reverberation box to calculate the minimum distance 
between the opposite wall at 65 cm. The upper limit 
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of the frequency was fixed based on the central 
frequency of ⅓ octave band and frequency domain of 
the impedance tube based on transfer- function 
method, ISO 10534-2:1998. The jute felt was tested 
in the frequency range of 250 to 6000 Hz. The 
maximum length of the wall (Lmax) was worked out 
using the following equation[18]. 

Lmax ≤ 1.9𝑉𝑉
1
3    (1b); 

Castors with pedal brakes were attached at the 
bottom of the machine for its easy portability and to 
eliminate the chance of vibration during testing[19]. 
The total weight of the portable box was nearly350 kg 
and the total floor space required to install the box is 
3.15 m2. A collapsible aperture was provided attached 
to the front wall of the box, much nearer the floor, for 
ease of placement/mounting of the sample inside the 
box. The schematic diagram of the reverberation box 
is given in Figure 1. 

 
2.2. Determination of Volume of Box 
 

The complex dimension of the box made it 
difficult to estimate the volume of the portable 
reverberation box. So, a three-dimensional (3D) 
drawing of the inner surface of the proposed box was 
made through SpaceClaim software. Volume of the 
box was found to be 2.84 m3 whereas the area of the 
inner surfaces is 12.36 m2. 
 
2.3. Accessories of Reverberation Box  
 

Figure (2) shows the various accessories attached 
to the portable reverberation box. The power supply 
of 230V and 50 Hz AC had converted into 11.0 V DC 
for suppling to pink noise generator (Phon-X, Ntek, 
Italy). The sound source attached to the reverberation 
box generated pink noise, which is characterized by 
uniform acoustical energy, distributed over the octave 
of the audio spectrum of human hearing (20 Hz to 20 
kHz) to maintain the condition of the diffused field 
[20]. An electro-acoustic transducer or loudspeaker 
was placed at the top corner of the box.  

The Pink noise generator with an amplifier was 
connected in line with the loudspeaker for gradual 
change in noise level. A voltmeter was used to 
regulate the amplitude of the signal of the pink 
generator fed to the speaker. A portable ‘sound level 
meter’, SLM (Rion, NL52 RV, Japan) was used for 
measuring RT20 and RT30. The extended 
microphone was hanged from the centre of the roof of 
the box by a tripod and was connected to SLM 
through ‘speakON’ four contact twist-lock 
connecting cable of φ 1.5 mm. 

 
 
 

Figure 1. (a) Schematic diagram of the reverberation box. 
(b) and (c) 3D Engineering drawing through Space Claim.  

 
 

 
Figure 2. Accessories attached to developed 

reverberation box: (a) Pink noise generator with amplifier 
(Make-Phon-X, Italy) and (b) Placement of speaker. 
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2.4. Calculation For Microphone Position 
 

When the microphone was inserted into the 
portable reverberation box, it was aligned to the walls 
of the box and the critical distance (D) of the receiver 
or the microphone from the source are determined as 
per the volume (V) of the box using the following 
equation [21], [22]: 

D = 0.057 × � 𝑉𝑉
𝐶𝐶×𝑅𝑅𝑅𝑅60

   (1c). 

where, C is the speed of the sound, and RT60 
represents the reverberation time to decay sound 
energy by 60 dB after the termination of emission of 
sound. The microphone connected to the sound level 
meter was sealed to avoid air leakage to the outside 
of the box. 
 
2.5. Preparation of Felts  
 

         Felts of different fiber (banana, coir, cotton, 
flax (tow), hemp, jute, okra, sisal) based absorbers of 
nominal thickness, 15 mm and of 1650 g/m2 areal 
density were fabricated using in needle punching 
loom for making nonwoven (Fehrer, Austria) at a 
local jute mill (Figure 3). The commercially available 
absorbers (glass and rockwool, 40 mm thick) were 
sourced from the market for the study. The raw fibers 
were sprayed with oil (2%)-in-water emulsion and 
conditioned in an enclosed chamber for 48 h before 
processing in a softening machine. The output was 
then passed through fiber opening machines (1st and 
subsequently 2nd carding machine) for fiber 
separation, where fiber streaks were stretch broken to 
form open fibrous material. The fibrous mass was 
then passed through the camel back cross lapper and 
feed to needle punching machine. 

The Thickness of felts was measured using a 
footstep-type thickness tester under a circular foot (φ 
20 mm) with a pressure of 8.5 kPa for 60 min 
following ASTM D1777. 

 

 
Figure 3. Assembly of different fibers. 

2.6. Determination of Reverberation Time 
Using Hexahedron Reverberation Box 
 

Reverberation time was experimentally measured 
from decay curves obtained from SLM after 
placement of one square meter felt on the floor of the 
box (Figure 4).  

 
Figure 4. The photograph shows the ease of placement of 

felt samples through a collapsible. aperture. 
 

 
Figure 5. Decay of sound power with time. 

 
The pink noise generator attached to the 

loudspeaker was switched on, and when the SLM 
displayed steady sound level of 90 dB (Figure 5), it 
was switched off. The time lapse to reduce the sound 
level by 20 and 30 dB were then measured from the 
decay curve recorded by the SLM. The test was 
repeated for 5 times to minimise the variation in 

Banana Flax Sisal Jute

Okra Hemp Coir Cotton

Glasswool Rockwool

Felt 
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decay curve. Average RT60 value was calculated 
from values of RT20 and RT30 (Eq. 2(a), 2(b)).  The 
lower limit of -20 s (Figure 5) signified that necessary 
time lapsed for the sound level to reach a diffused 
acoustic field in the hexahedron box before the pink 
noise generator was switched off.  

RT60 (from RT20) = 3 × (time to decay by 20 dB), 
      (2(a)). 

RT60 (from RT30) = 2 × (time to decay by 30 dB).
     (2(b)). 

 
2.7. Determination of Noise Absorption 
Coefficient Using Impedance Tube 
 

Absorption coefficient of jute felt was measured 
in the impedance tube (Make-BSWA, China) as per 
ISO 10534-2: 1998 adopting transfer function 
method. The circular jute felt sample of φ 30 mm and 
φ 100 mm were tested against the rigid back wall 
using two tubes. The larger diameter tube (φ 100 mm) 
was used to measure the absorption coefficients in the 
frequency range, 63–1600 Hz, and a smaller diameter 
tube (φ 30 mm) was used for measuring in the 
frequency ranges from 1000Hz – 6300 Hz. The jute 
felt was tested five times to minimize the influence of 
variation of thickness and areal density. 
 
3. RESULTS AND DISCUSSION 
 
3.1. Diffused Acoustic Field Inside the 
Hexahedron Box 
 

Each of 7 microphone positions (0.5 to 2.00 m) 
from loudspeaker along the diagonal length of the 
reverberation box, were used to measure the sound 
power to verify the DAF condition. The Figure 6 
shows ‘A-weighted’ sound power (dB)[23] along 
diagonal length of the hexahedron box  measured by 
SLM after 30s of excitation of pink  noise generator. 
The marginal difference of sound power at 7 positions 
established the DAF condition inside the hexahedron 
box. The acoustic field of the box was set with lower 
and higher boundary of 250 and 6300 Hz 
respectively. The threshold 250 Hz (higher than 
Schroeder frequency [24]) caused generation of ray 
energy condition while highest frequency 6300 Hz 
confirmed the absence of air attenuation [25]. 
Moreover, the use of rigid glass fiber composite based 
smooth wall of box reduced the reflection losses. So, 
the reverberation time of the fabricated box was long, 
and the sound effect took more time to die out. The 
noise absorption coefficient of the box was 0.02 when 
tested without any felts installed. This value was used 

to correct the measured noise absorption coefficient 
of the samples. 

Figure 6. A-weighted sound power (dB) along diagonal 
length of the hexahedron box.   

 
3.2. Effect of Type of Fibrous Porous 
Absorber Evaluated in Impedance Tube 
 

The ten different fibrous felts, with an average 
thickness of 15 mm, and of 1650 g/m2 areal density 
were tested in an impendence tube at a central 
frequency of 1/3rd octave band. 
 

 
Figure 7. Noise absorption vs frequency curves of 10 

different fiber felts (impedance tube). 
 

Figure (7) shows that below 1600 Hz, the fibrous 
felts were ineffective at controlling the gigantic sound 
energy. At a frequency of 1600 Hz, the noise 
absorption coefficients (NAC) of cotton and okra 
fiber felts were estimated 0.71 and 0.79, whereas sisal 
and coir felts had NAC values of 0.29 and 0.24 
respectively. The NAC was about 0.39 for the other 
natural fiber-based felts, such as hemp, flax, and 
banana. Above 1600 Hz, it was observed that noise 
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control performance of jute felt (NAC, 0.55) was on 
par with that of the commercially available man-made 
fibers felts (rockwool and glasswool). The results 
make it more likely that the study will continue with 
jute felt. 
 
3.3. Effect of Type of Fibrous Porous 
Absorber Evaluated in Reverberation Box 
 

The study of reverberation time in hexahedron box 
for 10 fibrous felt revealed that the time gap to reduce 
the sound power by 60 dB after cessation of pink 
noise generator reduced with the increase in 
frequency of sound energy. The DAF inside the 
hexahedron box prevailed the condition like box with 
little or no absorption especially at low frequency 
(250 Hz), which related with higher magnitude of 
RT60. With the increase in frequency, the fibrous felt 
became more effective in reduction of sound power 
caused the lowering RT60 value (Figure 8). The 
lowest RT60 was found in case of cotton followed by 
okra felt while the sisal and coir did not show any 
encouraging result which can be corroborated by 
NAC study by transfer matrix method (TMM). The 
performance of jute felt was much comparable to 
glass and rockwool. 
 

 
Figure 8. Reverberation time vs frequency curves of 10 

different fiber felts (hexahedron reverberation box). 
 

It is to be noted that the jute felts of 15 mm showed 
much similar trend in noise control behavior (NAC, 
RT60) to other commercially available manmade 
fiber felt of 40 mm. So, further study to understand 
the effect of thickness in TMM and as well DAF 
conditions was carried out with widely available jute 
fiber based felts. The polygonal multicellular cross 
section of the jute fiber with ridges on the surface 
(Figure 9) of the fiber offers the resistance to 

propagation of air, the carrier of sound may be 
responsible for likewise noise control behavior of 
glass and rockwool fiber.  

 

 
Figure 9. Scanning electron micrograph of jute fiber 

surface. 
 
3.4. Effect of Thickness of Jute Felt: 
Impedance Tube 
 

The jute felt was stacked layer after layer (up to 7 
layers) and tested in impedance tube at over 15 
different frequencies (250 to 6300 Hz of 1/3 octave 
band). Figure (10) shows that the prominent peak of 
the sound absorption coefficient moved to the low-
frequency range for jute felts with increased number 
of layer (1 to 7). The attainment of absorption of 90% 
sound energy at lower frequency is more prominent 
at higher thickness. The noise absorption coefficients 
for jute felt at different frequencies increase with its 
thickness. Jute felt with 37 mm thickness offers 
absorption of 0.9 at 970 Hz as shown in Figure 10. 

 

 
Figure 10.  Noise absorption coefficient up to 7 layers of 

jute felt measured in impedance tube. 
 

The noise control performance of a porous 
absorber was influenced by its thickness and the way 
the sample was mounted in the instrument [26]. The 
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variation in thickness of jute felt in impedance tube 
and the corresponding NAC results over 15 
frequencies indicate that jute felt with higher 
thickness was more efficient to absorb sound energy 
at low frequency. With the increasing thickness of the 
porous body, the enhanced length of pore channels 
caused more loss of energy. The result corroborated 
the observation of Seddeq [27]. 

There lies a relationship between thickness and 
frequency which can be written as follows, 

fs × t = constant 

where, fs being the starting frequency with a sound 
wave absorption coefficient > 0.6 and ‘t’ is the 
thickness of the porous body. Thus, the relation 
explains the law of rectangular hyperbola with x- and 
y-axis, as asymptotes. Figure (11a) shows that for a 
given value of thickness, the increment of absorption 
from 0.7 to 0.9 was related to a higher magnitude of 
frequency viz., 3196 to 4688 Hz with lower 
wavelength (λ) of sound energy. The two-layer stack 
of jute felt with an average thickness of 10.1 mm 
offered 90% absorption of sound energy at a 
frequency of 4688 Hz. While the seven-layer stack of 
jute felt (thickness, 37mm) offered an increase of 
absorption from 70% to 90% by tackling a frequency 
of 970 Hz other than 626 Hz with higher λ as shown 
in Figure 11 a.  The figure (Figure 11 a) shows that 
the relation of frequency and thickness of jute felt is 
a rectangular hyperbola, which would be expressed in 
a generic form as follows. 

𝑓𝑓𝑠𝑠 × 𝑡𝑡𝑚𝑚 = b   (3) 

where, m being the power term of thickness, and b 
is constant as presented in Figure 11b. The error bars 
are shown in graph (Figure 11 b) represent that the 
variability of ‘m’ and ‘b’, which were found to be 
statistically insignificant at a 5% confidence level. 
Equation (3) may be used to determine the thickness 
of jute felt to deal with a given frequency for noise 
absorption above 70% (NAC, 0.7). 

 
Figure 11 a. The plot of frequency (Hz) as a function of 

thickness absorption coefficients of 0.7, 0.8 and 0.9. 

 
Figure 11 b. Exponent of thickness, ‘m’ and constant, ‘b’ 

at 70, 80, and 90% noise absorption of jute felt. 
 

3.5. Effect Of Thickness of Jute Felt: 
Reverberation Box 
 

It was observed that the RT60 at threshold 
frequency of 250 Hz varied from 3.6 s (seven layer, 
jute felt) to 2.8 s (one layer jute felt). The thickness of 
one layer jute felt was too small to the wavelength at 
lower frequency (250 Hz). Thus, the felt was 
ineffective to absorb the complex sound of low 
frequency, while at higher frequency the fibrous jute 
felt of a given thickness absorbed more amount of 
energy from the sound wave as it passes through the 
felt. Thereby sound energy with higher frequency, 
can be controlled effectively by the jute felt. Figure 
(12) depicts that the reverberation time (RT60) 
decreased with the thickness of the jute felts, which 
can be supported by the noise control behavior jute 
felt test under TMM condition. The higher thickness 
of the fibrous material, associated with more 
absorption of sound energy, thus reduced the time 
lapse to cut down the sound power by 60 dB.  

 

 
Figure 12. Reverberation time up to 7 layers of jute felt 

measured in hexahedron reverberation box. 
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3.6. Development of Frequency Dependent 
New Model of Absorption from Reverberation 
Time  
 

The noise control studies (TMM and DAF 
condition) of the fibrous absorbers (felts) revealed 
that their performance was very much frequency 
dependent. Apparently, an absorber with higher noise 
control property at high frequency could not perform 
effectively to control noise at lower frequency. Since 
propagation of sound energy through fiber felt is a 
complex phenomenon, the NAC value of the same 
sample changes with frequency. Thereby, frequency 
was identified as an important factor to deal with, 
during the study of noise control. 

The impedance tube data computed to predict NAC 
as a function of RT60 and frequency, eliminated the 
influence of thickness of the fiber felts. The noise 
absorption coefficient was dependent on the 
frequency and the value of NAC increased with an 
increase in the magnitude of frequency i.e., with a 
decrease in wavelength of sound energy (Figure 10 
and Figure 11a). It was observed that the nature of RT 
curves inside the reverberation box changes with 
frequency (Figure 8, 12) due to transition from 
individual resonances to overlapped normal modes. 
Besides, the reverberation box was designed with a 
minimum distance between the opposite walls greater 
than the half of maximum wavelength to deal with 
frequency as low as 250 Hz. So, a frequency 
dependent model was needed to establish, where 
frequency and reverberation time (RT60) were the 
independent variables and noise absorption 
coefficient was the dependent one. A three 
dimensional (3D) plotting of noise absorption 
coefficient as a function of RT60 and frequency is 
presented in Figure 13.   

 

 
Figure 13. Frequency dependent new model of estimation 

of noise absorption coefficients. 

The prediction surface model (Eq. 4) explained 
that the NAC increases with frequency and decreases 
with RT60. The developed model has now been 
effective to predict the noise absorption coefficient, 
and the frequency dependent new model can be 
written as follows. 

𝑎𝑎𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑓𝑓𝑝𝑝 + 𝑞𝑞
𝑅𝑅𝑅𝑅 60 𝑟𝑟

    (4) 

where, p = 0.1024, q = -1.228 and r = -0.2854, and f 
in Hz as estimated from the response surface 
equation.   
 
3.7.  Validation 
 

Verification of frequency dependent new model 
(Equation 4) was carried out for three samples of 
particle board based perforated absorber, as shown in 
Figure 4. Experimental results of 3 samples in TMM 
condition (continuous lines in Figure 14) were plotted 
along with the predicted NAC from RT60 measured 
in DAF condition (solid dots, Figure 14, Equation 4).  

The measured plots of three samples in TMM 
condition agreed fairly well with new model based 
prediction. The calculated NAC at 15 central 
frequencies of 1/3rd octave band followed the profiles 
of the measured graphs with a mean absolute error as 
low as 0.02. 
 
4. CONCLUSION 
 

The report recited over the data generated through 
the designed nonregular hexahedron reverberation 
box with non parallel opposite walls reflected and 
diffused the sound power in all possible directions 
and created the ‘diffused acoustic field’ condition for 
a frequency range of 250 to 6300 Hz. The acoustic 
field of the box with its lower and higher frequency 
caused generation of ray energy condition and 
confirmed the absence of air attenuation. Moreover, 
the use of rigid glass fiber composite based smooth 
walls of the box, reduced the reflection losses. So, the 
reverberation time of the fabricated box was long, and 
the sound power took more time to die out. 

The noise control studies (TMM and DAF 
conditions) revealed that an absorber with higher 
noise control properties at high frequency could not 
perform effectively to control noise at lower 
frequency. Thereby, frequency was identified as an 
important factor to deal with, during the study of 
noise control. The NAC calculated from RT60 
measured in hexahedron reverberation box 
synchronized with impedance tube results and an 
empirical model was formulated and validated with 
particle board based perforated absorber with mean 
absolute error about 0.02. 
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Figure 14 New model correlation with measured NAC.  

 
The design of the reverberation box eased the 

evaluation of the acoustic performance of a sample 
with a smaller size and thus eliminated the need of 
large test samples which are being used in presently 
available reverberation rooms. In addition, the 

developed box provided a nondestructive mode of 
testing. The fabricated reverberation box supported 
by castors paddle brakes with enhanced portability, 
and simplicity in sample mounting process through 
collapsible aperture has made it user friendly. 
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