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ABSTRACT 

The addition of electrical service penetrations in acoustically rated walls, is well known to reduce the walls acoustic 

performance. Previous testing has shown, there is a significant decrease in performance in mid to high 

frequencies. Typically, flush boxes are attached to the partition framing and a hole is cut out in the partition 

linings to mount a face plate, such as electrical plugs, light switches etc. Currently, there is no appropriate 

acoustic testing available for acoustic flush boxes on the market in New Zealand. Canterbury Acoustic 

Testing Services (CATS) has developed a flush box that does not reduce the overall performance of a tested 

STC 54 wall, either as a single, or back to back installation. Sound intensity measurements were taken in 

accordance with ISO 15186-1:2000 Acoustics — Measurement of sound insulation in buildings and of 

building elements using sound intensity — Part 1: Laboratory measurements. The test sample was measured 

using the discrete measurement position method, as described in ISO 15186-1, in a 100 mm grid pattern, 

using 10 second point measurements. Composite transmission loss calculations have shown that, there is no 

reduction in the single number rating of up to a STC 62 wall, using the newly developed acoustic flush box. 

INTRODUCTION 

With the increasing density of the built environment, the 

need for acoustic separation is as critical as ever. 

Typically, acoustically rated partitions whether in 

commercial or residential situation will have penetrations 

in them, such as plumbing, AV, or electric.  

Therefore, the design, specification and construction 

must be approached as a system rather than singular 

element. 

Electrical outlets are a well-known source of acoustic 

leakage. A product search and review were carried out, it 

was found that there were limited products available and 

no useful acoustic performance data for any of the 

products, although they were all called “Acoustic” flush 

boxes. 

All the products reviewed ether had no acoustic 

performance stated or quoted an STC, inappropriate for 

this type of element 

Ad hock solutions are used, such as plasterboard packing 

or flexible mass barriers applied to the back of the flush 

box, but are cumbersome and problematic to install, with 

no quantitative acoustic or fire testing. 

Electrical outlets are often located in fire rated walls. 

Fire testing for the flush box was also an important 

requirement in the development process.  

CATS undertook a Callaghan Innovation grant to 

research and develop a fire tested, acoustically rated 

flush box. 
 

DESIGN CONSIDERATIONS 

Several key design criteria were identified for the first 

prototype, they were as follows. 

1. Same dimensions as standard flush boxes 

2. Easy to install  

3. No special tools required to install 

4. No additional materials needed to install 

5. Fire rated 

Preliminary acoustic testing gave direction to the first 

prototype construction, they were as follows: 

1. Steel was chosen for its material properties, 

primarily for its mass weight and non-

combustibility, to help achieve the fire rating 

required. 

2. Increasing the thickness of the flush box walls, 

gave enough attenuation, with no additional 

mass treatment required. 

3. A large flange was added to the front of the 

box, to allow for any over cutting of the wall 

lining, which would otherwise create a leakage 

point. 

A design was finalised as shown in  Figure 1.  
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Figure 1. Finalised flush box design 

 

TESTING METHODOLOGY  

CATS uses sound intensity to measure transmission loss, 

in accordance with, ISO 15186-1:2000 Acoustics — 

Measurement of sound insulation in buildings and of 

building elements using sound intensity — Part 1: 

Laboratory measurements. 

Test samples are measured using the discrete 

measurement position method, as described in ISO 

15186-1, in a 100 mm grid pattern, using 10 second point 

measurements. 

Facility 

CATS uses a cuboid reverberation room. The 

reverberation room is constructed in accordance with AS 

ISO 354 - 2006. Subsections 6.1.1, Volume of 

reverberation room, and 6.1.2, Shape of reverberation 

room. The reverberation room has the following 

dimensions, 7.7 l x 6.1 w x 4.7 h m. The room has a 

cubic volume of 219 m3 and internal surface area of 

223.66 m2. 

The receiving room  

An opening with a concrete filled steel collar, 2.4 x 4.8 

m, located at one end of the reverberation room, 

separates the reverberation room from a receiving room, 

a semi anechoic room attached to the front of the 

reverberation room. This room is 5.246 l x 2 w x 3.11 h. 

The room has a volume of 32.63 m3 and an internal 

surface area of 66.06 m2. The internal surfaces of the 

room are covered with 100 mm sound absorption 

material. Test facility general layout is represented in 

Figure 2. 

 
Figure 2. Test facility layout 

Sample mounting 

A base wall was mounted in the test aperture. With a 

sample size of 1.5 x 2.4 m, reduced-size opening as per 

ISO 10140-2:2010, section 6 Test arrangement 

subsection 6.3 Reduced-size test opening.  

Construction of the base wall is shown in Figure 3. 

 
Figure 3. Base wall construction 

The flush box was mounted in the base wall prior to 

lining as shown in Figure 4 

 
Figure 4. Flush box mounting 

Partition build-up  

• 1 x 13mm Gib Braceline Noiseline each side 

• 1 x 10mm Gib Braceline Noiseline each side 

• Faming 0.75mm 92mm steel stud 

•  R 3.2 cavity insulation 

MEASUREMENT PROCEDURE 

The intensity probe is mounted to a computer controlled 

vertically orientated x y positioner shown in Figure 5. 

The grid spacing and dwell time can be adjusted in 

software and the system uses a standard G-code based 

motion controller.  Test collar 

Receiving room 
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Figure 5. Measurement plotter 

The motion controller is linked to an Apollo Multi 

channel Analyser which performs 10 second sound 

intensity measurements at each plot point as required by 

ISO 15186-1:2000. 

A standard flush box was tested back to back to provide 

a comparison. The flush box was injection moulded 

plastic, with an open back, as shown in Figure 6. 

 
Figure 6. Standard flush box 

 

Sample measurements carried out  

1. Base wall, with no flush box fitted. 

2. Base wall with back to back CATS flush box 

3. Base wall with back to back standard flush box  

Measurement results 

Single number ratings are provided in the table below: 

Table 1. Single number ratings 

Third octave transmission loss data is provided in Figure 

7. 

 

Figure 7. Third octave transmission loss data 

Figure 7 shows there is a notable reduction in 

performance from 800 to 2000 Hz, for the back to back 

fitted standard flush box. Also reducing the single 

number rating presented in Table 1. 

CONCLUSION 

The sound intensity measurement method is well suited 

for this type of measurement. Sound intensity provides a 

measure of direction of energy flow. Therefore, sound 

intensity is a vector quantity of magnitude and direction. 

Any contribution from other sources can be identified, 

providing an accurate measurement of the element 

measured. 

From the measurement results it has been shown that the 

newly developed flush box when placed back to back, 

did not reduce the overall acoustic performance of the 

base wall.  

 

 

 

Sample STC 

Base wall, with no flush box fitted 54 

Base wall with back to back CATS flush box  54 

Base wall with back to back Standard flush 

box  

52 


