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INTRODUCTION

Within the scope of this project, the performance of the reverberation times in 1/3 Octave bands was
measured and calculated according to ISO 3382 “Acoustics - Measurement of the reverberation times of the
rooms in relation to other acoustic parameters” for a room in which facade cladding materials were changed in
Mikodam Ankara Akyurt Factory building acoustics test room of home theater. Measurements were carried

out for 16 different scenarios.

METHOD
All the surfaces of the room except the floor are covered with 50 mm Rockwool. Floor carpet is 35 mm

thick. Measurements were performed for 16 different scenarios and every one of them has different
combinations to assess performance of materials. Information about these scenarios and coding of the facades

are given in Figure 1 and Table 1.

d e
N

Ceiling

back left

Figure 1.Facade Codes

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.

Sayfa 4 /68



FREKANS

CEVRE LARDRATRVARI

MIKODAM TEST ROOM REVERBERATION TIME

MEASURMENTS

1110-D-238

09-19

Proje:

Mikodam Test Room Reverberation Time Measurements Analysis Report

Table 1. Scenario Codes of Facades

Scenario Facade A Facade B Facade C Facade D Fac%!fie S
(Ceiling)
1 geta geta kara geta g;’;:l'(]if;\{;il‘ce)d
geta(covered
2 kara kara kara kara with fabric)
; . . geta(covered
3 bisa bisa kara bisa with fabric)
% : . . geta(covered
4 bisa bisa kara bisa with fabric)
) . kara(covered with . geta(covered
> bisa bisa fabric) bisa with fabric)
6 <apa <apa kara(covered with <apa geta(covered
P P fabric) P with fabric)
- <apa <apa kara(covered with <apa geta(covered
7 P P fabric) P with fabric)
8 vero vero kara(covered with vero geta(covered
fabric) with fabric)
kara(covered with geta(covered
E haza haza fabric) haza with fabric)
10 kosa kosa(covered kara(covered with kosa(covered | geta(covered
with fabric) fabric) with fabric) with fabric)
kara(covered with geta(covered
B kosa kosa fabric) kosa with fabric)
- - Jaga kara(covered with Jaga geta(covered
& & fabric) & with fabric)
; Jaga zaga(covered kara(covered with zaga(covered | geta(covered
3 & with fabric) fabric) with fabric) with fabric)
kara(covered with geta(covered
4 toba toba fabric) toba with fabric)
. . kara(covered with ) geta(covered
15 fila fila fabric) fila with fabric)
16 fila fila kara(covered with fila Plaster wall
fabric)

* In Scenario 4, Rockwool panels are positioned at different points.

** |In Scenario 7, Rockwool panels were used.
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SHOT ON MI 6
MI DUAL CAMERA

Figure 2. Noise Sources and Measurement Room
DISCUSSION AND MEASUREMENT RESULTS
The reverberation times were measured with different scenarios. The measurements were performed for
each scenario and presented in the report together with the average data of these measurements. In addition,

reverberation time graphics, clarity graphics for all scenarios, and impulse response time graphs are shown.

Reverberation, sound produced in a room will repeatedly bounce off reflective surfaces such as the floor,
walls, ceiling, windows or tables while gradually losing energy. When these reflections mix with each other, the

phenomena known as reverberation is created. Reverberation is thus a collection of many reflections of

sound.

Reverberation time, is a measure of the time required for reflecting sound to "fade away" in an enclosed

area after the source of the sound has stopped.

Reverberation time is important in defining how a room will respond to acoustic sound.
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RT60: The Reverberation Time (RT) is the time the sound pressure level takes to decrease by 60 dB, after

a sound source is abruptly switched off. RT60 is thus a commonly-used abbreviation for Reverberation Time.

The reference range for the reverberation time should be close to the following figure. The volume of the
measured room was calculated as 82.9 m’. The following graph shows the variation of the optimal

reverberation time according to respecting volume and the frequency of 500 Hz.

I 1 | I
oplimum reverberation tivmas Tr at SO0 Hz e Sy el
w0
--'"'*'-
1. - p— —
—
= R =L " A - e
T — . s
—
T 10 o i
b= —— ___,..---""
.-"""-- _.-li'.-'..-‘ ‘_,...r"-.
i speech |
.5 —tt
—
) &0 100 500 100G 100660

Room volume, m?

Based on this graph, the resonance time of the room is less than 1.3 seconds and it is suitable for acoustic

comfort.

In the frequency-dependent clarity graphs for scenarios, C50 represents the ratio of the sound output from
the sound source within the first 50 milliseconds to the energy after 50 milliseconds. From this data D50, that is,
the percentage of clarity of the sound is reached. A value greater than 50% indicates that the sound is at an
optimum sharpness level and this value is provided for all scenarios.

Impulse response graphs are also included in the next figures.
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Scenario 1:
Table 2. Scenario 1 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,42 0,41 0,42 0,42

80 0,40 0,43 0,30 0,38

100 0,29 0,39 0,36 0,35

125 0,30 0,34 0,37 0,34

160 0,20 0,19 0,27 0,22

200 0,22 0,35 0,33 0,30

250 0,19 0,30 0,25 0,25

315 0,29 0,33 0,34 0,32

400 0,24 0,30 0,18 0,24

500 0,29 0,23 0,26 0,26

630 0,21 0,26 0,29 0,25

800 0,31 0,33 0,25 0,30

1000 0,35 0,32 0,28 0,32

1250 0,34 0,37 0,28 0,33
1600 0,33 0,39 0,30 0,34
2000 0,34 0,37 0,36 0,35
2500 0,36 0,35 0,37 0,36
3150 0,38 0,37 0,35 0,37
4000 0,34 0,32 0,31 0,32
5000 0,33 0,28 0,27 0,29
6300 0,33 0,32 0,27 0,31
8000 0,30 0,31 0,27 0,29
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Figure 3. Scenario 1 RT60 Frequency Change Graph
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Figure 4. Senaryo 1 Clarity-Frequency Graph
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Figure 5. Scenario 1 Impulse Response Graph
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Scenario 2:

Table 3. Scenario 2 Reverberation Time Measurements

Frequency(Hz) Measurement 1 ‘ Measurement 2 ‘ Measurement 3 Measurement 4 Average

63 0,56 0,56 0,55 0,54 0,55
80 0,29 0,30 0,30 0,31 0,30
100 0,40 0,36 0,36 0,36 0,37
125 0,45 0,48 0,49 0,48 0,48
160 0,33 0,33 0,33 0,35 0,34
200 0,35 0,37 0,38 0,36 0,37
250 0,20 0,29 0,28 0,23 0,25
315 0,34 0,31 0,31 0,25 0,30
400 0,23 0,22 0,23 0,22 0,22
500 0,28 0,29 0,28 0,27 0,28
630 0,26 0,26 0,26 0,24 0,26
800 0,31 0,32 0,32 0,32 0,32
1000 0,38 0,43 0,43 0,50 0,44
1250 0,39 0,50 0,48 0,53 0,48
1600 0,47 0,64 0,62 0,62 0,59
2000 0,55 0,64 0,64 0,69 0,63
2500 0,57 0,73 0,75 0,72 0,69
3150 0,64 0,80 0,80 0,80 0,76
4000 0,57 0,81 0,79 0,76 0,73
5000 0,55 0,81 0,80 0,76 0,73
6300 0,44 0,70 0,71 0,76 0,65
8000 0,38 0,55 0,53 0,62 0,52
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Figure 6. Scenario 2 RT60 Frequency Change Graph
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Figure 7. Scenario 2 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.

Sayfa12/68




FREKANS

MIKODAM TEST ROOM REVERBERATION TIME

1110-D-238

CEYRE LARORATEVARI MEASURMENTS
09-19
Proje:  Mikodam Test Room Reverberation Time Measurements Analysis Report
dBE)%
} Filtered Impulse Response
0
-20
-40
-60
-80
-100
-100m 0 100m 200m 300m 400m 500m 600m 700m 800m 1,008
| @ Ju123 13:00:05 ——— 941 dBFS [ Envelope (ETC) -91,8 dBFS (¥ schroeder integral — dBFS

Figure 8. Scenario 2 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Scenario 3:

Table 4. Scenario 3 Reverberation Time Measurements

Frequency(Hz) Measurement 1 ‘ Measurement 2 Average
63 0,43 0,43 0,43
80 0,33 0,33 0,33
100 0,29 0,29 0,29
125 0,40 0,40 0,40
160 0,37 0,37 0,37
200 0,33 0,32 0,33
250 0,26 0,26 0,26
315 0,26 0,25 0,25
400 0,23 0,23 0,23
500 0,30 0,31 0,30
630 0,27 0,29 0,28
800 0,40 0,39 0,39

1000 0,50 0,46 0,48
1250 0,54 0,54 0,54
1600 0,76 0,73 0,75
2000 0,79 0,79 0,79
2500 0,78 0,76 0,77
3150 0,89 0,86 0,88
4000 0,85 0,85 0,85
5000 0,84 0,84 0,84
6300 0,74 0,73 0,73
8000 0,56 0,55 0,56

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 9. Scenario 3 RT60 Frequency Change Graph
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Figure 10. Scenario 3 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 11. Scenario 3 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 4:

Table 5. Scenario 4 Reverberation Time Measurements

Frequency(Hz) Measurement 1 ‘ Measurement 2 Average
63 0,42 0,42 0,42
80 0,35 0,35 0,35
100 0,28 0,27 0,28
125 0,24 0,26 0,25
160 0,24 0,23 0,24

200 0,28 0,27 0,27
250 0,21 0,21 0,21
315 0,27 0,27 0,27
400 0,20 0,19 0,20
500 0,20 0,22 0,21
630 0,24 0,26 0,25
800 0,27 0,28 0,27
1000 0,34 0,33 0,33
1250 0,33 0,34 0,33
1600 0,32 0,32 0,32
2000 0,34 0,38 0,36
2500 0,38 0,36 0,37
3150 0,38 0,36 0,37
4000 0,38 0,40 0,39
5000 0,31 0,31 0,31
6300 0,32 0,31 0,31
8000 0,30 0,32 0,31

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 12. Scenario 4 RT60 Frequency Change Graph
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Figure 13. Scenario 4 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 14. Scenario 4 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Scenario 5:
Table 6. Scenario 5 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,44 0,45 0,44 0,44

80 0,37 0,37 0,37 0,37

100 0,28 0,28 0,28 0,28

125 0,40 0,39 0,37 0,39

160 0,31 0,33 0,30 0,31

200 0,34 0,35 0,35 0,35

250 0,26 0,27 0,24 0,25

315 0,25 0,25 0,27 0,25

400 0,21 0,21 0,22 0,21

500 0,31 0,31 0,29 0,30

630 0,28 0,27 0,29 0,28

800 0,38 0,35 0,38 0,37

1000 0,40 0,43 0,45 0,43

1250 0,47 0,50 0,47 0,48
1600 0,65 0,64 0,67 0,65
2000 0,64 0,62 0,71 0,66
2500 0,79 0,75 0,81 0,78
3150 0,78 0,78 0,79 0,78
4000 0,68 0,70 0,72 0,70
5000 0,67 0,66 0,70 0,67
6300 0,49 0,49 0,54 0,51
8000 0,45 0,41 0,47 0,44

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 15. Scenario 5 RT60 Frequency Change Graph
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Figure 16. Scenario 5 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 17. Scenario 5 Impulse Response Graph
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Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Scenario 6:

Table 7. Scenario 6 Reverberation Time Measurements

Frequency(Hz) =Measurement1 Measurement2 | Measurement3 Measurement 4 Average
63 0,49 0,51 0,49 0,49 0,50
80 0,29 0,31 0,30 0,31 0,30
100 0,37 0,35 0,34 0,36 0,35
125 0,40 0,35 0,36 0,37 0,37
160 0,32 0,35 0,34 0,28 0,32

200 0,33 0,32 0,31 0,32 0,32
250 0,28 0,24 0,25 0,23 0,25
315 0,20 0,24 0,23 0,22 0,22
400 0,22 0,26 0,23 0,22 0,23
500 0,28 0,25 0,24 0,27 0,26
630 0,23 0,25 0,25 0,26 0,25
800 0,28 0,29 0,29 0,31 0,29
1000 0,39 0,39 0,39 0,38 0,39
1250 0,48 0,46 0,48 0,47 0,47
1600 0,36 0,40 0,41 0,39 0,39
2000 0,34 0,34 0,33 0,32 0,33
2500 0,34 0,33 0,35 0,35 0,34
3150 0,31 0,31 0,33 0,31 0,31
4000 0,29 0,29 0,30 0,28 0,29
5000 0,29 0,28 0,30 0,29 0,29
6300 0,28 0,27 0,28 0,27 0,28
8000 0,26 0,27 0,27 0,27 0,27

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 18. Scenario 6 RT60 Frequency Change Graph
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Figure 19. Scenario 6 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 20. Scenario 6 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 7:

Table 8. Scenario 7 Reverberation Time Measurements

Frequency(Hz) Measurement 1 ‘ Measurement 2 Average
63 0,44 0,42 0,43
80 0,31 0,28 0,29
100 0,30 0,31 0,31
125 0,28 0,34 0,31
160 0,27 0,28 0,27

200 0,32 0,34 0,33
250 0,22 0,26 0,24
315 0,24 0,18 0,21
400 0,20 0,17 0,18
500 0,23 0,22 0,22
630 0,21 0,18 0,20
800 0,30 0,23 0,26
1000 0,30 0,22 0,26
1250 0,27 0,22 0,24
1600 0,24 0,22 0,23
2000 0,21 0,20 0,20
2500 0,18 0,17 0,18
3150 0,19 0,19 0,19
4000 0,19 0,18 0,19
5000 0,19 0,19 0,19
6300 0,22 0,20 0,21
8000 0,21 0,21 0,21

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 21. Scenario 7 RT60 Frequency Change Graph
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Figure 22. Scenario 7 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 23. Scenario 7 Impulse Response Graph
Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney

sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Scenario 8:

Table 9. Scenario 8 Reverberation Time Measurements

Frequency(Hz) ‘ Measurement 1
63 0,38
80 0,34

100 0,32
125 0,40
160 0,29
200 0,40
250 0,30
315 0,25
400 0,22
500 0,26
630 0,28
800 0,26
1000 0,30
1250 0,43
1600 0,54
2000 0,58
2500 0,62
3150 0,64
4000 0,51
5000 0,47
6300 0,35
8000 0,29

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 24. Scenario 8 RT60 Frequency Change Graph
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Figure 25. Scenario 8 Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 26. Scenario 8 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 9:

Table 10. Scenario 9 Reverberation Time Measurements

Frequency(Hz) Measurement 1 ‘ Measurement 2 ‘ Measurement 3 Measurement 4 Average

63 0,36 0,37 0,37 0,37 0,37
80 0,60 0,62 0,62 0,64 0,62
100 0,28 0,28 0,28 0,28 0,28
125 0,32 0,31 0,32 0,31 0,32
160 0,33 0,36 0,35 0,36 0,35
200 0,33 0,35 0,36 0,33 0,34
250 0,24 0,25 0,23 0,25 0,24
315 0,18 0,15 0,14 0,15 0,16
400 0,30 0,30 0,31 0,32 0,31
500 0,27 0,24 0,22 0,25 0,24
630 0,30 0,30 0,29 0,33 0,30
800 0,30 0,33 0,32 0,34 0,32
1000 0,38 0,39 0,38 0,37 0,38
1250 0,36 0,40 0,40 0,40 0,39
1600 0,37 0,42 0,45 0,42 0,41
2000 0,42 0,44 0,43 0,44 0,43
2500 0,44 0,52 0,53 0,52 0,50
3150 0,44 0,53 0,52 0,53 0,50
4000 0,34 0,38 0,40 0,40 0,38
5000 0,32 0,38 0,37 0,40 0,37
6300 0,30 0,33 0,32 0,33 0,32
8000 0,28 0,32 0,30 0,30 0,30

Bu rapor, laboratuarin yazilt izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 27. Scenario 9 RT60 Frequency Change Graph
dB %
50 . 120
Clarity
= ‘ \/"—“’\————-—\,__/—"‘—“ ' 8
30 180
20 ] \/\/\:———/\\/—_/// T 60
10 ] I I ] ! ! |l 40
0 120
10 | | 0
20 30 40 5060 80 100 200 300 400 600 800 1k 2k 3k 4k 5k 6k 8k 10k 20,0kHz
l o cso _ dB ] cao _ RG] M oso _

Figure 28. Scenario Clarity-Frequency Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 29. Scenario 9 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Proje:  Mikodam Test Room Reverberation Time Measurements Analysis Report
Scenario 10:
Table 11. Scenario 10 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,42 0,42 0,41 0,42

80 0,23 0,24 0,24 0,24

100 0,33 0,33 0,33 0,33

125 0,26 0,26 0,26 0,26

160 0,22 0,23 0,23 0,22

200 0,31 0,30 0,30 0,30

250 0,26 0,26 0,26 0,26

315 0,11 0,12 0,13 0,12

400 0,25 0,26 0,26 0,26

500 0,30 0,32 0,31 0,31

630 0,31 0,30 0,30 0,30

800 0,34 0,32 0,34 0,33

1000 0,40 0,39 0,40 0,40

1250 0,40 0,39 0,39 0,39
1600 0,40 0,39 0,36 0,38
2000 0,40 0,44 0,40 0,41
2500 0,44 0,45 0,44 0,44
3150 0,47 0,50 0,46 0,47
4000 0,36 0,37 0,37 0,37
5000 0,32 0,33 0,31 0,32
6300 0,29 0,28 0,28 0,28
8000 0,29 0,29 0,30 0,30

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 30 . Scenario 10 Clarity-Frequency Graph
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Figure 31. Scenario 10 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 32. Scenario 10 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 11:
Table 12. Scenario 11 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,46 0,46 0,45 0,46

80 0,45 0,42 0,42 0,43

100 0,38 0,38 0,38 0,38

125 0,46 0,43 0,43 0,44

160 0,43 0,40 0,40 0,41

200 0,33 0,37 0,38 0,36

250 0,37 0,44 0,44 0,42

315 0,25 0,34 0,34 0,31

400 0,28 0,25 0,24 0,26

500 0,29 0,29 0,30 0,29

630 0,31 0,33 0,33 0,32

800 0,48 0,48 0,49 0,48

1000 0,55 0,46 0,48 0,50

1250 0,59 0,56 0,59 0,58
1600 0,59 0,62 0,64 0,62
2000 0,62 0,62 0,62 0,62
2500 0,68 0,70 0,70 0,69
3150 0,68 0,67 0,66 0,67
4000 0,56 0,59 0,59 0,58
5000 0,57 0,58 0,58 0,58
6300 0,41 0,46 0,46 0,44
8000 0,36 0,36 0,37 0,37

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 33 . Scenario 11 Clarity-Frequency Graph
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Figure 34. Scenario 11 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 35. Scenario 11 Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 12:
Table 13. Scenario 12 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,52 0,52 0,51 0,51

80 0,54 0,55 0,51 0,53

100 0,39 0,39 0,40 0,39

125 0,45 0,45 0,46 0,45

160 0,40 0,40 0,38 0,40

200 0,38 0,38 0,41 0,39

250 0,32 0,29 0,29 0,30

315 0,30 0,27 0,28 0,28

400 0,18 0,18 0,21 0,19

500 0,31 0,28 0,28 0,29

630 0,38 0,38 0,38 0,38

800 0,43 0,47 0,45 0,45

1000 0,54 0,52 0,57 0,54

1250 0,57 0,55 0,56 0,56
1600 0,54 0,52 0,54 0,53
2000 0,52 0,50 0,54 0,52
2500 0,49 0,49 0,52 0,50
3150 0,43 0,44 0,49 0,45
4000 0,35 0,34 0,36 0,35
5000 0,37 0,38 0,37 0,37
6300 0,34 0,33 0,35 0,34
8000 0,28 0,29 0,30 0,29

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 36 . Scenario 12 Clarity-Frequency Graph
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Figure 37. Scenario 12 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 38. Scenario 12lmpulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Proje:  Mikodam Test Room Reverberation Time Measurements Analysis Report
Scenario 13:
Table 14. Scenario 13 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,48 0,48 0,48 0,48

80 0,44 0,44 0,42 0,42

100 0,43 0,43 0,41 0,38

125 0,38 0,38 0,38 0,39

160 0,28 0,28 0,29 0,28

200 0,34 0,34 0,35 0,36

250 0,40 0,40 0,43 0,42

315 0,27 0,27 0,28 0,28

400 0,19 0,19 0,22 0,24

500 0,24 0,23 0,24 0,24

630 0,27 0,27 0,27 0,29

800 0,26 0,27 0,26 0,28

1000 0,32 0,32 0,32 0,30

1250 0,33 0,33 0,38 0,35
1600 0,38 0,39 0,37 0,34
2000 0,38 0,39 0,38 0,35
2500 0,35 0,34 0,37 0,33
3150 0,37 0,37 0,41 0,41
4000 0,37 0,35 0,38 0,37
5000 0,32 0,32 0,35 0,35
6300 0,32 0,32 0,33 0,34
8000 0,31 0,31 0,31 0,31

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 39 . Scenario 13 Clarity-Frequency Graph
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Figure 40. Scenario 13 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 41. Scenario 13Impulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 14:
Table 15. Scenario 14 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,58 0,58 0,58 0,58

80 0,56 0,56 0,54 0,56

100 0,42 0,42 0,43 0,42

125 0,51 0,52 0,57 0,53

160 0,39 0,39 0,37 0,38

200 0,39 0,39 0,38 0,38

250 0,36 0,36 0,33 0,35

315 0,19 0,19 0,19 0,19

400 0,24 0,23 0,25 0,24

500 0,25 0,25 0,25 0,25

630 0,33 0,32 0,28 0,31

800 0,40 0,41 0,37 0,39

1000 0,42 0,42 0,43 0,42

1250 0,49 0,48 0,51 0,49
1600 0,57 0,55 0,54 0,55
2000 0,59 0,59 0,64 0,60
2500 0,70 0,69 0,71 0,70
3150 0,72 0,70 0,70 0,70
4000 0,65 0,63 0,65 0,64
5000 0,61 0,59 0,63 0,61
6300 0,51 0,52 0,54 0,52
8000 0,49 0,47 0,49 0,48

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 42 . Scenario 14 Clarity-Frequency Graph
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Figure 43. Scenario 14 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 44. Scenario 14lmpulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 15:
Table 16. Scenario 15 Reverberation Time Measurements
Frequency(Hz) Measurement 1 Measurement 2 Measurement 3 Average

63 0,62 0,62 0,61 0,62

80 0,37 0,37 0,38 0,37

100 0,32 0,32 0,32 0,32

125 0,33 0,34 0,37 0,35

160 0,31 0,32 0,31 0,31

200 0,32 0,32 0,30 0,31

250 0,34 0,33 0,32 0,33

315 0,23 0,24 0,16 0,21

400 0,26 0,27 0,27 0,27

500 0,29 0,30 0,27 0,29

630 0,33 0,32 0,32 0,33

800 0,38 0,42 0,44 0,41

1000 0,41 0,43 0,40 0,41

1250 0,38 0,37 0,38 0,37
1600 0,33 0,32 0,30 0,32
2000 0,32 0,30 0,31 0,31
2500 0,38 0,38 0,40 0,39
3150 0,40 0,40 0,42 0,41
4000 0,36 0,36 0,37 0,36
5000 0,42 0,41 0,41 0,41
6300 0,40 0,40 0,41 0,40
8000 0,33 0,34 0,36 0,34

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 45 . Scenario 15 Clarity-Frequency Graph
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Figure 46. Scenario 15 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 47. Scenario 15lmpulse Response Graph
Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney

sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Scenario 16:

Table 17. Scenario 16 Reverberation Time Measurements

Frequency(Hz) =Measurement1 Measurement2 | Measurement3 Measurement 4 Average
63 0,49 0,50 0,53 0,48 0,50
80 0,49 0,47 0,47 0,48 0,48
100 0,27 0,26 0,26 0,48 0,32
125 0,23 0,30 0,31 0,27 0,28

160 0,30 0,32 0,32 0,32 0,32
200 0,26 0,26 0,23 0,34 0,27
250 0,35 0,35 0,35 0,28 0,33
315 0,32 0,28 0,28 0,35 0,31
400 0,22 0,20 0,20 0,28 0,22
500 0,24 0,22 0,25 0,20 0,23
630 0,19 0,22 0,21 0,20 0,21
800 0,28 0,31 0,31 0,21 0,28
1000 0,42 0,42 0,43 0,32 0,40
1250 0,42 0,42 0,42 0,43 0,42
1600 0,40 0,39 0,41 0,41 0,40
2000 0,39 0,37 0,37 0,42 0,39
2500 0,42 0,42 0,40 0,39 0,41
3150 0,40 0,40 0,40 0,43 0,41
4000 0,37 0,41 0,39 0,39 0,39
5000 0,41 0,42 0,42 0,37 0,40
6300 0,43 0,46 0,46 0,41 0,44
8000 0,41 0,42 0,41 0,44 0,42

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 48 . Scenario 16 Clarity-Frequency Graph
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Figure 49. Scenario 16 RT60 Frequency Change Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.

Sayfa54 /68



1110-D-238

FREKANS MIKODAM TEST ROOM REVERBERATION TIME
CEYRE LARORATEVARI MEASURMENTS
09-19
Proje:  Mikodam Test Room Reverberation Time Measurements Analysis Report
dBE)%
} Filtered Impulse Response
0
-20
-40
-60
-80
-100
-100m 0 100m 200m 300m 400m 500m 600m 700m 800m 900m 1,008
| @ sui24 17:49:21 ——— 89,7 dBFS [ Envelope (ETC) ——— .87.4dBFS (¥ schroeder integral — dBFS

Figure 50. Scenario 16lmpulse Response Graph

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Table 18.Comparison of Measurement Results with Optimal Values

500 Hz Value(s)

Scenario Measurement Result Interval Value(s) Suitability
1 0,26 Suitable
2 0,28 Suitable
3 0,30 Suitable
4 0,21 Suitable
5 0,30 Suitable
6 0,26 Suitable
7 0,22 Suitable
8 0,26 3 Suitable
9 0,24 ’ Suitable
10 0,26 Suitable
" 0,29 Suitable
12 0,29 Suitable
13 0,24 Suitable
14 0,25 Suitable
15 0,29 Suitable
16 0,23 Suitable

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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MODELLING RESULTS

Apart from measurement results with different panel settings, modelling studies also have been

conducted for given room.

Necessary corrections and adjustments are conducted in order to validate the model. To illustrate the
change of the reverberation times for specific panel combinations, 2D reverberation time propagation graphs and

heat maps are prepared.

A defined audience area is used for analysis. 3D model of the whole room and defined audience area can

be seen at figure below.

Figure 51. 3D Room Model and Defined Audience Area

As panel locations defined at earlier parts of the report, modelling studies have been conducted for 10
different combinations. Back side of the room is “Kara” panel, ceiling of the room is “Geta” panel and floor of the
room is carpet at all of the combinations. For different combinations, side panels (namely; A, B and D) are; “Geta”,

“Kara”, “Bisa”, “Sapa”, “Vero”, “Haza”, “Kosa”, “Zaga”, “Toba” and “Fila” respectively from combination 1 to 10.

Bu rapor, laboratuann yazili izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirstiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Below figures show the reverberation graphs and heat maps for 10 different modelling combinations.
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Figure 52. Modelling Combination 1 Side Panels — “Geta” Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 53. Modelling Combination 2 Side Panels - “Kara” Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazili izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirstiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 54. Modelling Combination 3 Side Panels — “Bisa”’ Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar .
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 55. Modelling Combination 4 Side Panels — “Sapa’”’ Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar .
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 56. Modelling Combination 5 Side Panels - “Vero” Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizea 6lgtim swrasindaki proses kosullarnyla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 57. Modelling Combination 6 Side Panels — “Haza’”’ Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 58. Modelling Combination 7 Side Panels — “Kosa’”’ Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during
the measurement.
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Figure 59. Modelling Combination 8 Side Panels - “Zaga” Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.

Sayfa 65/ 68




FREKANS

CEVRE LARDRATEVARI

MIKODAM TEST ROOM REVERBERATION TIME

MEASURMENTS

1110-D-238

09-19

Proje:  Mikodam Test Room Reverberation Time Measurements Analysis Report

1
=
o Bie RO 5 %
o o o Lom g om
- N ;
T o5 : : :
2 3
o 0
£

2H052

0sIn7 J

3 /2L 2ZHO000L
0] saneg puag
0] Al puag

ZHAL
[0z'170z9:0e0) L 1we0EL

ZHir

w007 |
apag

s MEun] |
wnuap |
whuEE |
abelang Af

m— A - Oy |
— A0S+ ey |

apndwog |

douanbaiy

1
UEJ_I F' [dwa ¢ |oueusog] |4 un\]g|n:||g:|| i

RE BE BlE -

weifioyag
aejewife g\ wepoy iy 4315 TIONND\3M01d suexaipuewTSUBYAI\|) | £ UnEnoje) MALA n

[ uownguag i EIETE i

suondp

[ wmpmizion| [« seropuy| [« qoon [> [

Jle |« Tee Qo [ 5 [
0Z'L°02°9°05°0) LH LW]

Figure 60. Modelling Combination 9 Side Panels - “Toba’”” Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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Figure 61. Modelling Combination 10 Side Panels - “Fila” Reverberation Time Graph and Heat Map

Bu rapor, laboratuann yazil izni olmadan kismen kopyalanip cogaltilamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuglart, yalnizca élgtim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanilamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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As can be seen from measurements and modelling results, reverberation times through the defined
audience area is quite homogeneous. This situation is because of the speaker locations and small volume of the test

room.

Almost all of the panel combinations can be considered to create a non-reverberant sound field for given
test room. This means with all of the combinations sound will be created in the room will be good enough for human
ear. However; it is recommended to use panel combinations who have reverberation time results higher than 0,5

seconds at 1000 Hz in order to maintain the richer sound quality in the room.

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip cogaltiamaz. Imzasiz ve miihiirsiiz raporlar . Deney
sonuclart, yalnizca élctim swrasindaki proses kosullaryla ilgilidir. Bu rapor Cevre Kanunu kapsaminda resmi islemlerde
kullanulamaz. This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid. Test results are only related with process condition during

the measurement.
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