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Assignment Determining the effect of electrical box on sound reduction index of wall structure. 

Sample details The client supplied samples to the laboratory on the 1.4.2024. Samples were electrical 
boxes with suitable devices. There were three different sizes of boxes single, 1,5 and 
double. The structure and details of the samples are illustrated in Appendix 2. 

Installation and The boxes were installed to reference wall element in one or both sides in 
measuring different configurations. The optimisation of quantity and placement of the boxes were done 

by client, Appendix 2. Devices, electrical wiring and approx. 500 mm electrical piping were 
installed to every box. The wall element was installed into the measurement opening (with 
dimensions 1200 mm x 2140 mm mm) between two reverberation rooms. The wall element 
was sealed to the opening with mineral wool, sealant mass and wooden beads. The 
installation procedure is in accordance with EN ISO 10140-1:2021 [1] 

The airborne sound reduction index of the specimen was determined by means of two-
channel sound pressure level measurement with two fixed sources and rounding 
microphones. Senior Technician Ville Joensuu from Eurofins Expert Services Oy carried out 
the measurements.  

Methods The sound reduction index R was measured in accordance with EN ISO  

10140–2:2022 2 and the weighted sound reduction index Rw was determined in 

accordance with ISO 717-1:2020 3. Reverberation room dimensions and measuring 
equipment are presented in Appendix 3. 

Results The results of the measurements are presented in Table 1. The sound reduction index R by 
1/3-octaves and different spectrum adaptation terms are presented in Appendix 1. 
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Table 1. The weighted sound reduction index Rw of the wall elements with electrical boxes. The values Rw+ C 
and Rw+ Ctr are also presented.  

Test 
No. 

Type Structure / boxes 
Rw  

(dB) 
Rw + C 
(dB) 

Rw + Ctr 
(dB) 

1. 
Reference 

(Wall 1) 

2 x gypsum board (13 mm) / 95 mm acoustic wool 
(15kg/m3) / 2 x gypsum board (13 mm) / 95 mm 
metal studs. 

53 51 47 

2. 
One side 
(Wall 2) 

6 x single / 1 x 1,5 / 1 x double 53 51 46 

3. 

Both sides 
displacement 

200mm 
(Wall 3) 

Source room: 6 x single / 1 x 1,5 / 1 x double 

Receiving room: 6 x single / 1 x 1,5 / 1 x double 
52 51 46 

4. 
Both sides 

back to back 
(Wall 4) 

Source room: 6 x single / 1 x 1,5 / 1 x double 

Receiving room: 6 x single / 1 x 1,5 / 1 x double 
51 49 45 

According to ISO 717-1:2020 Annex A the single-number sound insulation quantity Rw+ Ctr is regarded 
suitable for example in the case of the urban road traffic noise and Rw+ C for the noise of the jet aircraft 
(short distance). The sound reduction index R by 1/3-octaves is presented in Appendix 1. 

In laboratories, a repeatability of 1 dB is normally achievable for single-number quantities [1]. 

 

Espoo, 26.6.2024 

   

 

  

 Mika Lojander 

 Expert 
 

  The report is electronically signed. 

Eurofins Expert Services Oy is notified body No. NB 0809  

References             FINAS Finnish Accreditation Service has accredited our laboratory (T001, Eurofins Expert 
                                Services Oy) to perform measurements according to standards listed below. 

  [1] EN ISO 10140-1:2021 Acoustics - Laboratory measurement of sound insulation  
        of building elements - Part 1: Application rules for specific products 

 [2] ISO 10140-2:2022 Acoustics - Measurement of sound insulation in buildings and of building 
elements - Part 2: Laboratory measurements of airborne sound insulation of building elements 

3 ISO 717-1:2020 Acoustics - Rating of sound insulation in buildings and of building elements 
– Part 1: Airborne sound insulation 
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Client: SG Armaturen AS Product identification: 1 Solid wall

Construct: 2 x gypsum board (13 mm)

Test specimen mounted by: Client 95 mm acoustic wool (15kg/m3)

Date of test:                 17.5.2024 2 x gypsum board (13 mm)

Metal profiles (95mm)

Description of test specimen and test conditions: Stud spacing 600 mm

Areas of test specimen: 2,6 m²

Air temp. in the test rooms: 20,8 °C Size: 1200 x 2140 mm

Air humidity in the test rooms: 46,8 %

Barometric pressure 103 kPa

Source room volume: 102 m³

Receiving room volume: 131 m³

f R

Frequency One-third

octave

Hz dB

50 18,2  

63 15,2

80 23,1

100 31,2

125 34,3

160 38,7

200 37,8

250 45,4

315 48,1

400 52,3

500 53,8

630 54,9

800 54,2

1000 55,5

1250 58,1

1600 59,7

2000 59,2

2500 53,4

3150 48,3

4000 51,5

5000 56,2

  Rating according to ISO 717-1:

  R w (C ;C tr) =    53   (-2 ; -6)   dB;  C 50-3150 =  -6   dB;  C 50-5000 =  -5   dB;  C 100-5000 =  -2   dB;

  Evaluation based on laboratory

  measurement results obtained

  by an engineering method:  C tr,50-3150 =  -17   dB;  C tr,50-5000 =  -17   dB;  C tr,100-5000 =  -6   dB;
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Client: SG Armaturen AS Product identification: 2 Test wall 2

Boxes source room: 6 x single, 1 x 1,5 and 1 x double

Test specimen mounted by: Client Boxes installed source room side.

Date of test:                 17.5.2024 All boxes had devices and approx. 50 cm electrical

piping and wiring.

Description of test specimen and test conditions:

Areas of test specimen: 2,6 m² Construct: 2 x gypsum board (13 mm)

Air temp. in the test rooms: 20,8 °C 95 mm acoustic wool (15kg/m3)

Air humidity in the test rooms: 46,8 % 2 x gypsum board (13 mm)

Barometric pressure 103 kPa Metal profiles (95mm), Stud spacing 600 mm

Source room volume: 102 m³

Receiving room volume: 131 m³

f R

Frequency One-third

octave

Hz dB

50 18,6  

63 17,1

80 22,6

100 29,6

125 34,7

160 38,1

200 37,4

250 43,8

315 47,1

400 52,3

500 53,1

630 55,2

800 55,2

1000 56,7

1250 59,4

1600 60,2

2000 59,6

2500 54,1

3150 49,7

4000 53,6

5000 58,8

  Rating according to ISO 717-1:

  R w (C ;C tr) =    53   (-2 ; -7)   dB;  C 50-3150 =  -5   dB;  C 50-5000 =  -5   dB;  C 100-5000 =  -2   dB;

  Evaluation based on laboratory

  measurement results obtained

  by an engineering method:  C tr,50-3150 =  -16   dB;  C tr,50-5000 =  -16   dB;  C tr,100-5000 =  -7   dB;
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Client: SG Armaturen AS Product identification: 3 Test wall 3

Boxes source room: 6 x single, 1 x 1,5 and 1 x double

Boxes reciving room: 6 x single, 1 x 1,5 and 1 x double

Test specimen mounted by: Client

Date of test:                 17.5.2024 Boxes installed with displacement of 200 mm

All boxes had devices and approx. 50 cm electrical

Description of test specimen and test conditions: piping and wiring.

Areas of test specimen: 2,6 m²

Air temp. in the test rooms: 20,8 °C Construct: 2 x gypsum board (13 mm)

Air humidity in the test rooms: 46,8 % 95 mm acoustic wool (15kg/m3)

Barometric pressure 103 kPa 2 x gypsum board (13 mm)

Source room volume: 102 m³ Metal profiles (95mm), Stud spacing 600 mm

Receiving room volume: 131 m³

f R

Frequency One-third

octave

Hz dB

50 17,4  

63 16,7

80 21,9

100 29,2

125 33,6

160 37,5

200 39,2

250 42,8

315 46,4

400 50,6

500 50,9

630 52,2

800 54,0

1000 57,3

1250 60,3

1600 61,7

2000 60,9

2500 56,1

3150 51,5

4000 54,9

5000 59,6

  Rating according to ISO 717-1:

  R w (C ;C tr) =    52   (-1 ; -6)   dB;  C 50-3150 =  -5   dB;  C 50-5000 =  -4   dB;  C 100-5000 =  -1   dB;

  Evaluation based on laboratory

  measurement results obtained

  by an engineering method:  C tr,50-3150 =  -16   dB;  C tr,50-5000 =  -16   dB;  C tr,100-5000 =  -6   dB;
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Client: SG Armaturen AS Product identification: 4 Test wall 4

Boxes source room: 6 x single, 1 x 1,5 and 1 x double

Boxes reciving room: 6 x single, 1 x 1,5 and 1 x double

Test specimen mounted by: Client

Date of test:                 17.5.2024 Boxes installed back to back

All boxes had devices and approx. 50 cm electrical

Description of test specimen and test conditions: piping and wiring.

Areas of test specimen: 2,6 m²

Air temp. in the test rooms: 20,8 °C Construct: 2 x gypsum board (13 mm)

Air humidity in the test rooms: 46,8 % 95 mm acoustic wool (15kg/m3)

Barometric pressure 103 kPa 2 x gypsum board (13 mm)

Source room volume: 102 m³ Metal profiles (95mm), Stud spacing 600 mm

Receiving room volume: 131 m³

f R

Frequency One-third

octave

Hz dB

50 17,9  

63 14,8

80 22,1

100 29,1

125 34,2

160 38,3

200 40,8

250 43,0

315 45,1

400 48,1

500 46,7

630 46,9

800 48,3

1000 54,0

1250 59,8

1600 61,4

2000 60,3

2500 55,4

3150 50,7

4000 53,6

5000 57,9

  Rating according to ISO 717-1:

  R w (C ;C tr) =    51   (-2 ; -6)   dB;  C 50-3150 =  -5   dB;  C 50-5000 =  -4   dB;  C 100-5000 =  -1   dB;

  Evaluation based on laboratory

  measurement results obtained

  by an engineering method:  C tr,50-3150 =  -16   dB;  C tr,50-5000 =  -16   dB;  C tr,100-5000 =  -6   dB;
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Picture1 & 2. Electrical boxes installed to wall element with and without devices.
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Measuring equipment and reverberation room dimensions 

 

 

 

 

 

 

 

 

 

 

 

Reveberation room dimensions Floor Height Volume

Source room 4.7 m x 5.8 m 3.7 m 102 m
3

Receving room 5.0 m x 6.5 m 4.0 m 131 m
3

Thickness of the concrete walls, floors and ceilings of the reverberation 

rooms is 0.25 m

Measuring equipment Name Serial No. 

Condenser microphone B&K (Brüel&Kjær) 4134  2415044 

Condenser microphone B&K (Brüel&Kjær) 4134  2527717 

Microphone preamplifier B&K 2639 2025241 

Microphone preamplifier B&K 2639 2554550 

Rotating microphone boom B&K 3923 1678216 

Rotating microphone boom B&K 3923 2630663 

Power amplifier Yamaha MX-1000   

Loudspeakers Sinmarc V121L   

Real-time analyser Norsonic 121 31429 

Sound calibrator B&K 4228 3063558 
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