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Listening room characteristics 
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Client 
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Summary 
This short report summarised the primary physical and acoustics characteristics of DELTA 
SenseLab listening room and listening booths. Additionally the performance of other listening 
rooms under consideration for the 3GPP SA4 EVS codec selection listening tests are de-
scribed, including Aalto University, Department of Signal Processing and Acoustics.  

In cases the labs under consideration are either dedicated listening rooms or booths for per-
forming listening tests or else studio like spaces with high acoustical specification.  

 

DELTA, 26 July 2013 

  
Nick Zacharov 

SenseLab 
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1. DELTA SenseLab 

1.1 EBU 3276 listening room  

The DELTA SenseLab listening room, located in Hørsholm, north of Copenhagen was de-
signed and tested in accordance to EBU 3276. In practice the room also meets the ITU-R 
BS.1116-1 specification.  The room is a double wall full floating construction with lower 
noise background noise and ventilation as defined in EBU 3276 and ITU-R BS.1116-1.  

The room is of inner dimensions: 4.69 x 7.84 x 2.62 m (W x L x H).  

 

1.1.1 Background noise 

Background noise level within the room has been measured in a number of different man-
ners. In order to summarise the performance of the room, the following measurement condi-
tion is employed: Ventilation on (800m3/hr), light on 
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8.3 LR Ventilation System Noise 
The ventilation system for the LR was tested for noise at various flow rates. The LR octave spectra were 
measured with all other switchable potential noise sources turned off. 
 

8.3.1 0 to 50% of Ventilation Capacity 
Apparently there is no significant difference in ventilation flow2, whether the ventilation system control 
is set at 0% or 50%. The 50% setting corresponds to the setting (800m3/h), which is capable of dealing 
with a heat load of five persons and 500Watts (lights and instrumentation).  
 

Hz 31.5 63 125 250 500 1000 2000 4000 8000 A-weighted
SPL, dB 36.9 31.8 18.0 14.2 6.3 1.1 1.2 -6.9 -8.0 11.4           

 

Ventilation Noise, 800m3/h
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The passing criterion for this setting is NR10. This criterion is met. 

8.3.2 75% of Ventilation Capacity 
The 75% setting corresponds to 1200m3/h.  
 

Hz 31.5 63 125 250 500 1000 2000 4000 8000 A-weighted
SPL, dB 38.4 33.2 20.1 17.2 11.4 3.4 1.2 -5.9 -8.8 14.0           

 

Ventilation Noise, 1200m3/h
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2 According to DELTA 

 

The performance of the room falls well below the NR10 characteristic. This is well be-
low the ITU-T P.800 NC25/NR25 requirement. 

 

1.1.2 Reverberation 

The reverberation time of the room is 0.21s and is characterised in the figure below with the 
tolerances defined in EBU 3276 

��
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During preliminary measurements it was found that the 63 Hz reverberation time was longer than 
permitted by the EBU standard. This was remedied by custom-designing membrane absorbers, according 
to the DELTA SLAM® principle. The absorbers, measuring 0.5x.0.5m and with a depth of approxi-
mately 0.27m, are inconspicuously mounted above the acoustical tiles in the ceiling. These tiles are 
18mm thick and will easily let 63 Hz sound through. In addition, the acoustical tiles also serve as 
dampers for the SLAM® modules, since the modules are placed very close to the tiles. 
 
These modules brought the 63 Hz reverberation time inside the EBU tolerance.  
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The absolute, measured reverberation times are shown above. 

6.2 Further Enhancements, Variable Acoustics 
The acoustics in the LR are manually variable. The acoustical tiles on the upper half of the wall are 
mounted behind fabric-covered frames. By using the delivered hard plywood panels, instead of the 
fabric-covered frames, the reverberation times at medium to high frequencies may be increased.  
 
6LPLODUO\��WKH�SHUIRUDWHG�µVRIW¶�9DULWRQH�SDQHOV�PD\�DOVR�EH�UHSODFHG�E\�µKDUG¶�9DULWRQH�SDQHOV��DOVR�
delivered by IAC. This may be of interest, if the surfaces, close to the loudspeakers, should be hard and 
reflective.  
 
If desired, more SLAM® PRGXOHV�PD\�EH�DGGHG�EHKLQG�WKH�FHLOLQJ�WLOHV��LI�D�µGU\HU¶�ORZ-end is desired. 

6.3 Video Screen 
For the purpose of presenting sounds to listeners simultaneously with an accompanying video 
presentation, an acoustically transparent large screen for conventional as well as 16:9 projection has also 
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1.1.3 Hoth noise reproduction 

Hoth noise is reproduced into the room, so that the level at each of the listening positions is 
50 dBA (fast), as defined in ITU-T P.800.  

The 1/3rd Octave band characteristics for each listening positions is presented in the figure 
below.  

 

The overall SPL at each listening position is given in the table below 

 

Listener	
  position	
   SPL	
  
	
  	
   dB(A)	
  fast	
  
	
  	
   	
  	
  
Position	
  1	
   50	
  
Position	
  2	
   48.9	
  
Position	
  3	
   50.9	
  
Position	
  4	
   50.2	
  

 

The SPL at the listening positions is within 50±1.5 dBA (fast). 
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1.2 Listening booths (#2) 

The DELTA SenseLab listening booths have been designed to provide a critical listening 
environment for listening tests. However due to the compact dimensions they cannot fulfil 
all of the requirements of a standard listening room.   

The booths of for single occupancy and are of dimensions:   

 

                

 

IAC Nordic a/s, Jernholmen 44, 2650 Hvidovre, 

Denmark 

Tel.:  +45 36778800, Fax: +45 36775088 

www.iac-nordic.dk, mail@iac-nordic.dk 

 

  
 

Test Report, Acoustics 
2 Listening booths 

 
 

 
 

 
Delta Senselab,  

Delta, Hørsholm 
 
 

 

 

 

 

 

 

 

 

 

 

 

IAC Ref.: 30300-se-test-1 

Version 27
th
 February 2013 

 
 

 

 

 

1.2.1 Background noise 

Background noise level within the room has been measured in a number of different man-
ners. In order to summarise the performance of the room, the following measurement condi-
tion is employed: Ventilation on (50%), light on 

Acoustics Test Report 30030-se-test-1 

Delta Senselab, Hørsholm Test 

 

26
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Room name: Room A Project Ref.: 30030
Report Ref.: Appendix A

Room volume:     4,7 m3

Ventilation: “50%” (12 o’clock position)
Lights: On
Noise: The area surrounding the chamber w ere used as a during normal w orking day
Microphone system: Low -noise measurement system
Runtime: 10 seconds

Fr
eq

ue
nc

y 
[H

z]

[d
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31.5 37,7
63 27,4
125 23,8
250 12,3
500 4,1
1k -4,3
2k -3,7
4k -1,7
8k 0,5

LpA,eq: 11,1 dB(A) LpAF,max: 11,6 dB(A)

NR rating: 9 dB NR Decisive Band 8000 Hz

Date of test: Test by: SE

Report date: Report by: SE

Ambient Sound Pressure Levels, NR ratings
Field Measurements

Figure A6

08 February 2013
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Acoustics Test Report 30030-se-test-1 

Delta Senselab, Hørsholm Test 
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Room name: Room B Project Ref.: 30030
Report Ref.: Appendix B

Room volume:     4,7 m3

Ventilation: “50%” (12 o’clock position)
Lights: On
Noise: The area surrounding the chamber w ere used as a during normal w orking day
Microphone system: Low -noise measurement system
Runtime: 10 seconds
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31.5 45,3
63 28,7
125 28,2
250 13,8
500 2,1
1k -4,5
2k -3,6
4k -1,7
8k 0,5

LpA,eq: 17,6 dB(A) LpAF,max: 18,2 dB(A)

NR rating: 9 dB NR Decisive Band 8000 Hz

Date of test: Test by: SE

Report date: Report by: SE

Ambient Sound Pressure Levels, NR ratings
Field Measurements

Figure B6

08 February 2013
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-10

0

10

20

30

40

50

60

31,5 63 125 250 500 1000 2000 4000 8000

So
un

d 
pr

es
su

re
 le

ve
l (

re
f 2

0 
uP

a)
 

Frequency [Hz]
Measured SP L 1/1 octave band s NR9

 

 



 

 

SenseLab 010-2013 
Page 8 of 10 

Booth A      Booth B 

The performance of both booths falls well below the NR9 characteristic. This is well 
below the ITU-T P.800 NC25/NR25 requirement. 

1.2.2 Hoth noise reproduction 

Hoth noise is reproduced into the room, so that the level at each of the listening positions is 
50 dBA (fast), as defined in ITU-T P.800.  

The 1/3rd Octave band characteristics for each listening positions is presented in the figure 
below.  

 

The SPL at the listening positions is 50 dBA (fast). 
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2. Aalto University, Department of Signal Processing and Acoustics 

2.1 ITU-R BS.1116-1 listening room  

The Aalto University, Department of Signal Processing and Acoustics, listening room, lo-
cated in Espoo, west of Helsinki was designed and tested in accordance to ITU-R BS.1116-1 
specification.  The room is a double wall full floating construction with lower noise back-
ground noise and ventilation as defined in ITU-R BS.1116-1.  

 

2.1.1 Background noise 

Background noise level within the room has been measured in a number of different man-
ners. The figure below shows a number of different conditions with and without ventilation.  



 

 

SenseLab 010-2013 
Page 10 of 10 

 

The performance of the room falls well below the NR10 characteristic. This is well be-
low the ITU-T P.800 NC25/NR25 requirement. 

2.1.2 Reverberation 

The reverberation time of the room is 0.21s and is characterised in the figure below with the 
tolerances defined in ITU-R BS.1116-1 

 


