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EXECUTIVE SUMMARY
Vipac Engineers & Scientists was commissioned by Ozone Panels Pty Ltd in April 2012 to conduct an 
optimization exercise for the “Ozone Panel 120”, a structural insulated panel (SIP) construction 
system.

Initial laboratory tests of the product as a base panel were carried out in June 2012. 

Using the results of this initial laboratory testing, an optimization exercise was undertaken using a 
mathematical model to investigate constructions, which could be utilised to improve the sound 
insulation performance of the product. The target of this exercise was that the proposed 
constructions should meet, as a minimum, the current National Construction Code (NCC) 
requirements for the sound insulation performance of inter-tenancy partitions.

Subsequent laboratory tests using the product as a basis for other constructions were carried out in
July 2012. 

A construction, which meets the design objectives, was identified.
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1. INTRODUCTION
This report details the assessment methodology and results as well as outlining recommended 
additions to enhance the acoustic performance of the Ozone Panel 120 system.

1.1. Scope
The optimization program comprised the following steps:

1. Laboratory testing of the Ozone Panel, as supplied by the manufacturer, was carried out in 
accordance with the procedures outlined in AS 1191: 2002 was undertaken to establish the 
sound insulation performance of the panel as a stand-alone system; 

2. A mathematical model was developed to predict the performance of the panel and alternate 
constructions. The model was calibrated using the results of the laboratory testing of the 
base panel; and

3. Laboratory testing of an enhanced panel was carried out in accordance with the procedures 
outlined in AS 1191: 2002. The specifications of the panel were based on predictions of a 
construction, which would be expected to satisfy NCC sound insulation requirements for 
inter-tenancy partitions.

1.2. Optimization Procedure
The process of optimizing the sound insulation performance of a product can be summarised in the 
flow chart shown below in Figure 1. 

Figure 1 – Optimization process flow chart
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2. NCC REQUIREMENTS FOR INTER-TENANCY PARTITIONS
For apartments, the intent of the acoustic design is to achieve conditions of privacy and levels of 
noise and vibration that would cause minimal disturbance to most people. The corresponding design 
criteria are defined by NCC requirements and these translate into the need for specific (or minimum) 
constructions, details, treatments, and materials. 

Required airborne sound insulation performance is expressed in terms of the weighted standardized 
level difference (DnT, w) and the weighted standardized level difference with spectrum adaptation 
term (DnT, w + Ctr). These rating indices are determined in accordance with AS/NZS 1276.1: 1999 or 
ISO 717.1: 2004 using results from in-situ measurements.

Deemed-to-satisfy provisions are expressed in terms of the weighted sound reduction index (Rw) and 
the weighted sound reduction index with spectrum adaptation term (Rw+Ctr). These rating indices are 
determined in accordance with AS/NZS 1276.1: 1999 or ISO 717.1: 2004 using results from 
laboratory measurements carried out in accordance with the procedures outlined in AS 1191: 2002.

2.1. NCC Criteria – Inter-tenancy Walls
The NCC airborne sound insulation performance requirements for walls are summarised in Table 1.
Certain walls require impact sound insulation rating and these must be of a discontinuous 
construction. This is summarised in Table 2.

Partition In-situ performance 
requirement

Deemed to satisfy 
provision

Wall separating two sole occupancy units DnT, w+Ctr  45 dB Rw +Ctr  50 dB

Wall separating a unit from common areas or 
buildings of other classification DnT, w  45 dB Rw  50 dB

Table 1: NCC requirements for airborne sound insulation by walls

Partition Discontinuous construction

Wall separating a wet area1 in one unit from a 
habitable room (other than kitchen) in an 
adjacent unit

Wall separating a unit from a plant room or a lift 
shaft

o for masonry walls, where wall ties are 
required to connect leaves, wall ties are 
of the resilient type

o for walls other than masonry, there is no 
mechanical linkage between the leaves 
except at the periphery

Table 2: NCC requirements for impact sound insulation by walls

Note: Because they share the same space as living room areas, open kitchen areas are technically 
habitable rooms when they are receiving rooms. They are wet areas when they are source rooms.

                                                          
1  a bathroom, a sanitary compartment, a laundry or a kitchen
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3. LABORATORY TESTING (PHASE 1)
The purpose of the first phase of the laboratory testing is to establish the sound insulation 
performance of the Ozone Panel 120 System as a stand-alone product.

3.1. Testing Arrangement
Initial tests of the product were carried out at the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO) testing facility in Highett, Australia 3190 on 19th June 2012. Details of the 
testing facility and conditions are included as Appendix 2.

The Ozone Panel 120 installed in the test chamber is shown below in Figure 2.

Figure 2: Ozone Panel 120 in situ - as viewed 
from the receiving room side

3.2. Tested Specimen – Ozone Panel 120
As the manufacturer supplies them, an Ozone Panel 120 is described as a load bearing precast panel 
made up of two faces of 15mm Oriented Strand Board (OSB/3) bonded to either side of a 90mm core 
of closed cell polyester foam (Polyisocyanurate). 

The nominal overall depth of the system, as received from the manufacturer, is 120mm and the mass 
of the system is approximately 1.2 kg/m2.

3.3. Test Results – Ozone Panel 120
The results of the test are summarised below in Table 3 and are presented graphically in Figure 3. 
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Measured Sound Reduction: R (dB)
1/3 Octave Mid-band Frequency (Hz)

Weighted Sound Reduction 
IndexPartition Tested

100 125 160 200 250 315 400 500 630 800 1k 1.25k 1.6k 2k 2.5k 3.15k 4k 5k Rw (dB) / Ctr (dB)

Ozone Panel 120 22.9 22.7 22.5 23.8 25.2 25.8 26.6 26 21.1 18.9 25.5 30.2 29.5 29.5 32.3 35.2 38.7 42 27 / -3

Table 3: Summary Test Results – 19th June 2012
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3.4. Discussion
The results of the initial round of laboratory testing have shown that the Ozone Panel System 
presents a weighted sound reduction index (Rw) of 27 dB and a weighted sound reduction index with 
spectrum adaptation term (Rw+Ctr) of 24 dB.

This moderate rating is largely limited by the lightweight nature of the construction as well as the 
high rigidity of the system as a whole.

The most important limiting factor to sound insulation performance is the mass of the partition. 
Therefore the first stage of improving the sound insulation performance of the Ozone Panel System 
will be to introduce additional mass. As a rule, doubling the mass of a wall per unit area will increase 
soundproofing by 6 dB. The introduction of additional mass to a partition is generally achieved by 
adding extra layers of plasterboard.

In addition, it can be seen in Figure 3 above that there is a significant reduction in the sound 
insulation performance (i.e., an increase in the transmission of sound) of the panel in the 800Hz 
region of the spectrum. It is considered that this is due to the coincidence effect.

In lay terms the coincidence effect occurs in rigid wall panels because the critical frequency (the 
frequency for which the wavelength of the incident sound wave is the same as that for bending 
waves within the panel) is within the audible frequency range. In effect the sound incident on the 
panel is exciting the panel instead of being dissipated by it and the result is a reduced sound 
insulation performance in the region of the critical frequency.
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4. AIRBORNE SOUND INSULATION MODEL
The purpose of the sound insulation modelling exercise is to input the results of the initial laboratory 
tests into a computer model in order to predict the increase in sound insulation performance, which 
could be expected from incorporating the panel into various different partition constructions.

4.1. Design Criteria
In designing a wall construction to incorporate the Ozone Panel 120 and to fulfil the widest range of 
building requirements possible the following design objectives were set:

 To achieve a weighted sound reduction index with spectrum adaptation term (Rw+Ctr)  50 
dB; 

 To incorporate the Ozone Panel 120 into a discontinuous construction (with a minimum 
discontinuity of 20mm); and

 Beyond the acoustic requirements to consider the fire rating of the construction.

4.2. Constructions Modelled
Several constructions were modelled. Two options were identified as being the most suitable for 
further testing based on their predicted sound insulation performance.

4.2.1. Construction A

 16mm fire-rated plasterboard 

 Ozone panel 120

 90mm cavity (depth including insulation)

 50mm fibrous insulation (density 14 kg/m3)

 16mm fire-rated plasterboard on steel or timber stud

Not to scale  10mm standard core plasterboard

4.2.2. Construction B

 16mm fire-rated plasterboard 

 Ozone panel 120

 90mm cavity (depth including insulation)

 50mm fibrous insulation (density 14 kg/m3)

Not to scale  16mm fire-rated plasterboard on steel or timber stud

4.3. Prediction Results
The results of the predictions are summarised below in Table 4 and are presented graphically in 
Figure 4.
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Predicted Sound Reduction: R (dB)
1/3 Octave Mid-band Frequency (Hz)

Weighted Sound Reduction 
IndexPartition Tested

100 125 160 200 250 315 400 500 630 800 1k 1.25k 1.6k 2k 2.5k 3.15k 4k 5k Rw (dB) / Ctr (dB)

Construction A 38 43 48 52 57 61 65 68 68 67 63 64 66 65 68 72 77 82 64 / - 9

Construction B 34.5 39.0 44.5 49.0 53.5 57.5 61.5 64.5 64.5 64.0 59.5 59.5 62.0 61.0 65.0 70.0 34.5 39.0 60 / - 8

Table 4: Summary Predictions for Constructions A and B 
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4.4. Discussion
Constructions A and B are both predicted to meet the criteria set out by the NCC for inter-tenancy 
partitions.

Construction A is predicted to provide a weighted sound reduction index with spectrum adaptation 
term (Rw+Ctr) of 55 dB.

Construction B is predicted to provide a weighted sound reduction index with spectrum adaptation 
term (Rw+Ctr) of 52 dB.

Figure 4 above shows that the sound insulation performance of both Constructions A and B is 
predicted to be significantly higher than that of the Ozone Panel 120 as a stand-alone product. The 
predicted performance is higher across all frequencies and is a function of the significantly increased 
mass of the construction brought about by the introduction of plasterboard layers to the 
construction, the double panel construction, the absence of a mechanical link between the two 
leaves (i.e. discontinuity) and the introduction of damping from fibrous insulation in the cavity.

The influence of coincidence is greatly reduced due to the asymmetry of the construction (typically it 
is not recommended that a double panel construction is built with identical leaves for which the 
critical frequencies are the same)

Construction A was selected for laboratory testing on the basis that the predictions gave some 
margin, in terms of achieving the NCC criteria, whereas Construction B was considered to be 
borderline.
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5. LABORATORY TESTING (PHASE 2)
The purpose of the second phase of laboratory testing is to assess the performance of the 
construction selected against NCC requirements and thereby verifies the effectiveness of the 
mathematical model.

5.1. Testing Arrangement
The second phase of the laboratory tests were carried out at CSIRO on 2nd July 2012. Details of the 
testing facility and conditions are included as Appendix 2.

Construction A installed in the test chamber is shown below in Figure 5.

Figure 5: Construction A in situ - as 
viewed from the receiving room side

It should be noted that the ambient temperature at the time of the tests was 12 - 13 centigrade 
which is lower than the 15c outlined as a recommended minimum ambient temperature for testing 
in AS 1191: 2002. 

It is considered however that this would not significantly affect the outcome of the tests.

5.2. Tested Configuration – Construction A

 16mm Boral Firestop

 Ozone panel 120

 110mm cavity (depth including insulation)

 90mm glass wool insulation (density 11 kg/m3)

 16mm Boral Firestop on 64mm steel studs at 600mm centres

Not to scale  10mm Boral standard core plasterboard

5.3. Test Results – Construction A
The results of the second phase of the laboratory tests are summarised below in Table 5 and are 
presented graphically in Figure 6. 
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Measured Sound Reduction: R (dB)
1/3 Octave Mid-band Frequency (Hz)

Weighted Sound Reduction 
IndexPartition Tested

100 125 160 200 250 315 400 500 630 800 1k 1.25k 1.6k 2k 2.5k 3.15k 4k 5k Rw (dB) / Ctr (dB)

Construction A 36.6 39.7 44.3 48.9 52.4 57.5 60.0 60.4 59.1 63.5 66.2 67.7 67.1 64.5 65.7 70.5 73.2 75.7 61 / -8

Table 5: Summary Test Results – 2nd July 2012
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5.4. Discussion
The results of the second round of laboratory testing have shown that the Ozone Panel System 
presents a weighted sound reduction index (Rw) of 61 dB and a weighted sound reduction index with 
spectrum adaptation term (Rw+Ctr) of 53 dB when it is incorporated into Construction A as detailed 
above in Section 6.2. This performance is deemed to satisfy the NCC requirement for inter-tenancy 
walls. 

The tested performance of the construction is 2dB lower than the predicted performance, this is 
considered to represent a good correlation between predicted and tested.

Figure 6 shows that the measured sound insulation performance curve of Construction A shows a 
similar response at low frequency, to the predicted performance curve albeit at a slightly lower level. 
The performance of the panel is lower than predicted in all but the 1000 – 1600Hz range where the 
panel performs better than expected. 

There is a prominent coincidence dip at around in the 2000 – 2500Hz range. However the frequency 
at which the dip occurs is higher than predicted, thus indicating that the construction has a higher 
rigidity than was expected. The depth of the dip is similar to that which was predicted indicating that 
the level of damping in the construction has been accurately modelled.
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6. CONCLUSION
Vipac Engineers & Scientists were commissioned by Ozone Panels Pty to carry out airborne sound 
insulation testing and an optimization exercise for the “Ozone Panel 120”, a structural insulated 
panel (SIP) construction system.

The results of the initial round of laboratory testing have shown that the Ozone Panel System as a 
stand-alone system presents a weighted sound reduction index (Rw) of 27 dB and a weighted sound 
reduction index with spectrum adaptation term (Rw+Ctr) of 24 dB.

Using the results of the initial laboratory testing, a research exercise was undertaken using a 
mathematical model in order to investigate constructions, which could be utilised to improve the 
sound insulation performance of the product. The target of this exercise was that the proposed 
constructions should meet, as a minimum, the current National Construction Code (NCC)
requirements for inter-tenancy partitions.

Several constructions were modelled. Two options were identified as being the most suitable for 
further testing based on their predicted sound insulation performance.

A second round of laboratory tests have shown that the system can be utilised in conjunction with 
additional materials to achieve a sound insulation performance which meets the NCC requirements 
for inter-tenancy partitions of (Rw+Ctr)  50 dB.
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APPENDIX 1: GLOSSARY OF TERMS

Standardized Level Difference DnT (measured in situ)
In a specified frequency band, the difference in sound pressure level measured in-situ between a 
source room and a receiving room separated by the assessed construction, corrected for the 
reverberation time of the receiving room. DnT accounts for secondary transmissions (e.g.: flanking 
transmission) and potential defects (e.g.: sound leakage through gaps) of the construction under 
test.

Sound Insulation
The capacity of a structure (e.g. a partition such as a wall or a floor) to prevent sound from reaching a 
receiving location. Sound energy is not necessarily absorbed; change in impedance, or reflection back 
toward the source, is often the principal mechanism.

Sound Reduction Index (measured in Laboratory Conditions), R
sometimes also referred to as Transmission Loss (TL)
Of a partition, in a specified frequency band, the fraction of the airborne sound power incident on 
the partition that is transmitted by the partition and radiated on the other side. R is measured in a 
laboratory (i.e. a facility complying with AS 1191: 2002) where secondary transmission (flanking) is 
negligible.

Weighted Sound Reduction Index, Rw and Weighted Standardized Level Difference, DnT, w

Single-number ratings, which characterise the airborne, sound insulation of a material or building
element over a range of frequencies (from 125Hz to 3.15kHz), based on the measurement of R (for 
Rw) and DnT (for DnTw). They are determined by matching the sound insulation curve vs. frequency 
with a reference curve.

Although expressed in dB Rw  and DnTw are not measures of the actual airborne sound insulation 
provided by the element tested but a rating that can be used for comparative assessment of 
different systems.

Spectrum Adaptation Terms for Weighted (airborne) Sound Insulation Rating, Ctr
The adaptation term Ctr is introduced to take into account different spectra of noise sources with 
significant contributions in the low frequencies.

Spectrum Adaptation term Ctr is relevant to noise sources such as urban road traffic, railway 
traffic at low speeds, propeller driven aircrafts, jet aircrafts at large distance, amplified music or 
factories emitting mainly low and medium frequency noise.
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APPENDIX 2: CSIRO TESTING REPORT
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