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Appendix 1 Technical notes
1. What is sound and noise?
2. How do we measure noise?
3. What does ‘A’ weighting mean?
4. How do you add noise levels?
5. How do you subtract noise levels?
6. What is distance attenuation?
7. Method of measuring the source when direct measurement at the receiver is impractical
8. Converting sound power levels to sound pressure levels
9. What is tonality?
Note: See Glossary for an explanation of terms.

1. What is sound and noise?
Sound is the mechanical vibration of a gaseous, liquid or elastic medium through which
energy is transferred away from the source by progressive sound waves. With respect to
hearing, it is simply fluctuations in air pressure detected by the ear. Noise is simply unwanted
sound.

2. How do we measure sound?
Sound is measured with a sound level meter, which consists of a microphone, an amplifier,
electronic processing circuitry and a digital or analogue display. The microphone is like the
ear in that it can detect fluctuations in air pressure (sound). Air or sound pressure is measured
in pascals (Pa), but we express sound pressure level (SPL) in decibels (dB), which is a
logarithmic scale used to compress the range of audible sound pressure. The relationship
between sound pressure and SPL is outlined below:
SPL (dB) = 20•log(µPa/µParef )
where:
µPa
= the actual sound pressure
			 in micropascals
µParef = the reference sound pressure
			 of 20 micropascals

3. What does ‘A’-weighting mean?
Noise consists of various frequency components often referred to as octaves. When we use a
single number to describe an SPL, each frequency is combined (logarithmically) to obtain a
single number. When we say that an SPL is ‘A’-weighted, i.e. dB(A), we have applied a
correction factor to each octave frequency. When these frequencies are then combined we
say that the overall level is ‘A’-weighted. The ‘A’ frequency weighting scale is extensively used
to approximate human dose–response relationships to given SPLs; i.e. the A-weighting scale
is designed to simulate the response of the human ear. It is less effective for noise dominated
by low-frequency content or for very loud sources of noise. All electronic sound level meters
display A-weighted SPLs.

4. How do you add noise levels?
Sound pressure levels are expressed in decibels, which is a logarithmic scale. Therefore we
cannot simply arithmetically add noise levels. For example, 35 dB plus 35 dB does not equal
70 dB.
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To add two or more noise levels, if the difference between the highest and next highest noise
level is:
0–1 dB then add 3 dB to the higher level to give the total noise level
2–3 dB then add 2 dB to the higher level to give the total noise level
4–9 dB then add 1 dB to the higher level to give the total noise level
10 dB and over, then the noise level is unchanged (i.e. the higher level is the total level)
So, 35 dB plus 35 dB equals 38 dB.
Alternatively, values can be read from the graph in Figure A1.1.

Add to the Higher Level

Figure A1.1: Adding noise levels
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5. How do you subtract noise levels?
If the noise level (LAeq) with the source off is not significantly lower (i.e., 10 dB or more) than
with the source on (because other noise has similar levels to the subject noise in the area of
measurement), a way of finding out what the subject noise level is, without directly
measuring it, is described in Table A1.1. As a rule of thumb any difference between noise
levels from the subject source and noise levels from irrelevant sources of 8 dB or more means
that the irrelevant noise is not affecting measurements of the subject source.
Table A1.1: Estimating the subject noise level with the source off
Difference between source noise on and
source noise off (dB)

Actual noise of the source

1

Measured level – 7 dB

2

Measured level – 4 dB

3

Measured level – 3 dB

4 to 5

Measured level – 2 dB

6 to 9

Measured level – 1 dB

10 or more

Measured level

Note: Take care in the measurement procedure; the SPL with the source on is very close to the
SPL with the source off. This is because a slight variation in the measurements can lead to a
large difference in the calculated actual level of the source.
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6. What is distance attenuation?
Distance attenuation is the reduction of SPL as a function of distance. As a general rule the
SPL will decrease by 6 dB with a doubling of distance from a point source in the free field.
The following relationship can be used to quantify distance attenuation:
SPLx = SPLy – 20 log(dx/dy) for a point source (e.g. an air conditioning unit)
SPLx = SPLy – 10 log(dx/dy) for a line source (e.g. heavy traffic along a road)
where:
SPLx
SPLy
dx
dy

=
=
=
=

SPL at distance x from the source in metres (predicted)
SPL at distance y from the source in metres (measured)
distance in metres to location x from the source
distance in metres to location y from the source

7. Methods of measuring the source when direct measurement at
the receiver is impractical
Method 1 — Measure near the source where it dominates and extrapolate back to the
desired measuring location:
•• Take care not to measure too close to the source in the ‘near field’ (where the dimensions
of the source are significant compared with the measuring distance to it). As a general rule,
being at least one-third the length of the longest dimension of the source away will be
outside the near field.
•• Consider barriers and ground type when extrapolating back, as these may further
attenuate the extrapolated noise level.
•• This method works best when terrain between source and receiver is flat and clear,
because effects of topography on attenuation are much reduced.
•• When extrapolating, check that the equation used is consistent with whether the source is
a point or line source (e.g. a fan would be a point source, whereas a regularly trafficked
roadway or conveyor system would be a line source).
Method 2 — Obtain the sound power of the source and apply a prediction model:
•• Useful where terrain (including barriers) is complicated but can be modelled.
•• Requires access to a model and expertise in applying it (suited for large developmental
projects where acoustic expertise is available).

8. Converting sound power levels to sound pressure levels
A noise source radiates power which is measured as the sound power level. It is a
characteristic of the source alone and is independent of distance. It is used to rate and
compare different noise sources. The sound pressure level of the source is the level of sound
caused by the source but at a distance from it. The level of sound pressure is therefore
distance dependent.
A formula for converting sound power levels to sound pressure levels is:
SPL = SWL -20log10 r – 8,
where
SPL is sound pressure level in dB(A),
SWL is sound power level in dB(A),
“r” is the distance from the source to the measuring point.
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This formula assumes no increased attenuation due to barriers, air absorption or ground
effects and no directivity effects from the source. If the source is not directional towards the
receiver, the formula is likely to provide a conservative estimation of sound pressure level,
that is, the actual value may be less than this.

9. What is tonality?
Tonal noise has a prominent frequency and is characterised by a definite pitch. These
characteristics can make the noise more annoying than its noise level alone would suggest.
Examples would be a vehicle horn, a whining noise from a leaf blower or an electrical
transformer, which may emit a tone at a specific frequency such as 50 Hz., that is, 50 cycles
per second. The Interim Construction Noise Guideline (DECC 2009) and the NSW Industrial Noise
Policy (EPA 2000) suggest that an extra 5 dB can be added to the noise level to account for the
increased annoyance of tonal noise. When measuring noise levels, noise tones can be defined
quantitatively. This is described in Part 4 of the NSW Industrial Noise Policy (EPA 2000).

References
DECC 2009, Interim Construction Noise Guideline, Department of Environment and Climate
Change NSW, Sydney
EPA 2000, NSW Industrial Noise Policy, Environment Protection Authority, Sydney
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Appendix 2 Templates for notices
Templates that can be used for preparing notices are in the Guide to notices on the EPA
website at www.epa.nsw.gov.au/resources/licensing/09387noticesguide.pdf as follows:
•• Appendix 2 – Prevention Notices
•• Appendix 3a – Compliance Cost Notices (s.104)
•• Appendix 3b – Compliance Cost Notices (s. 267B)
•• Appendix 5 – Noise Control Notices

Noise Abatement Direction (example only)
The actual text of a Noise Abatement Direction needs to be individually worded to meet each
regulatory authority’s own requirements and circumstances. Regulatory authorities should
seek their own legal advice on the appropriate wording. Written directions are not required
— Noise Abatement Directions can be issued either verbally or in writing.
[Insert regulatory authority’s name or letterhead]

Noise Abatement Direction
Section 276 Protection of the
Environment Operations Act 1997
To: [Insert: name of person or company to whom notice is being addressed
— ACN if notice is being addressed to a company
— ARBN if relevant
— if trading under a registered business name, ‘trading as <business name>’
— full address for addressee of direction.]

Date: [insert date direction issued.]
Background
[Set out relevant background information that demonstrates why the direction needs to be issued.]

Noise Abatement Direction
[Insert authorised person’s name], an authorised person of [insert regulatory authority’s name], directs
[name of person or company to whom the direction is being addressed] to cease causing the emission of
offensive noise, or making or contributing to the making of the offensive noise being emitted, from the
premises at [insert address of premises] (‘the premises’) by [specify source, e.g. pneumatic drill] or any
other source which is contributing to the offensive noise being emitted from the premises.
For the meaning of ‘offensive noise’, see the information at the end of this direction.
This direction does not prevent the emission of noise that is not offensive noise.
This direction is issued under section 276 of the Protection of the Environment Operations Act 1997.

Expiry
This direction remains in force until [insert expiry date and time. Note that maximum period is 28 days
from the date of issue].

Offence
It is an offence against section 277 of the Protection of the Environment Operations Act 1997 to fail to
comply promptly with this direction and to continue to fail to comply with this direction while it is in
force, unless you have a reasonable excuse.

Signed: [insert name of authorised officer], authorised officer of [insert name of regulatory authority].
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Information about this direction
Meaning of ‘offensive noise’:
‘Offensive noise’ is defined in the Protection of the Environment Operations Act 1997 as meaning noise:
(a)	that, by reason of its level, nature, character or quality, or the time at which it is made, or any other
circumstances:
(i)	is harmful to (or is likely to be harmful to) a person who is outside the premises from which it is
emitted, or
(ii)	interferes unreasonably with (or is likely to interfere unreasonably with) the comfort or repose of
a person who is outside the premises from which it is emitted, or
(b)	that is of a level, nature, character or quality prescribed by the regulations or that is made at a time, or
in other circumstances, prescribed by the regulations.

Penalty for contravening this direction
The maximum penalty that a court may impose on a person (including a corporation) for contravening this
direction is $3300.

Noise Warning (example only)
The actual text of the Noise Warning needs to be individually worded to meet each
regulatory authority’s own requirements and circumstances. Regulatory authorities should
seek their own legal advice on the appropriate wording. Written warnings are not required
— noise warning can be issued verbally or in writing.

Noise Warning
Protection of the Environment Operations (Noise Control) Regulation 2008
Name: [Insert full name of person or company to whom the warning is addressed.]
Of: [Insert full address of person or company to whom warning is being issued.]
Date of issue: [Insert the date on which the warning is being issued.]
Place of issue: [Insert the address of the location where the warning is issued.]
Issued by: [Insert full name of person and title, and council issuing the warning.]
This warning is given for the purposes of the Protection of the Environment Operations
(Noise Control) Regulation 2008.
Clause 14 — Use of motor vehicles on residential premises*
Clause 15 — Use of refrigeration units fitted to motor vehicles*
Clause 50 — Power tools and equipment*
Clause 51 — Musical instruments and sound equipment*
Clause 52 — Air conditioners and heat pump water heaters*
(*Strike out clauses not applicable.)
A person must not cause or permit [Insert text of clause 14(1), 15(1), 50 (1), 51(1), 52(1), as applicable,
excluding the maximum penalty information.]
[Where the alleged contravention is against clause 14, add in the words ‘This requirement does not apply
to noise emitted from the motor vehicle while it is entering or leaving the premises.’]
It is an offence against clause [insert clause number] of the Protection of the Environment Operations
(Noise Control) Regulation 2008 if you cause or permit the [insert type of equipment, e.g. swimming pool
pump] to be used in that manner within 28 days after this warning was given to you.
The maximum penalty that a court may impose on a corporation for committing this offence is $11,000.
The maximum penalty that a court may impose on an individual for committing this offence is $5500.
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Appendix 3 Installation of air conditioners, heat pump
water heaters, pool/spa pumps and rain water tank
pumps — preventing noise impacts on neighbouring
properties
1. Introduction
Residential air conditioning units and heat pump water heaters are a common source of
neighbourhood noise complaints. These complaints can undermine goodwill in the
community and absorb a significant level of the local council’s resources as many of these
complaints are complex and difficult to resolve. Appropriate equipment should be purchased
and installed correctly so that noise issues do not arise in the first place.
The level of the noise impact of this equipment is influenced by the amount of noise
produced by the equipment, the distance from the equipment to any affected neighbours,
the height and composition of any barriers, such as a boundary fence, and the proximity of
any surfaces that will reflect sound.
For proposed residential dwellings, it is important that these factors be considered at the
building design stage so the potential for noise impact is addressed. For existing dwellings, it
is also important to consider these factors so equipment with an appropriate noise level is
purchased and located where it will not impact on neighbours.
Under the State Environment Planning Policy (Exempt and Complying Development Codes) ,
councils may not require development approval for the installation of this equipment if it
meets certain requirements specified within the Code.
This Code was under review at the time of publication so councils should check the current
requirements.

2. Sound power level and sound pressure level
A sound source radiates a certain amount of power into the surrounding air, called the sound
power level. Sound power levels relate to the level of sound at the source. Sound power levels
may be specified as ‘Lw’, ‘LWA’ or ‘SWL’.
The sound power gives rise to sound pressure waves in the air. The logarithmic magnitude of
these waves is referred to as the sound pressure level. The sound pressure level may be
measured at different distances from the source and may be specified as ‘Lp’ or ‘SPL’. In this
document, when referring to the sound pressure level at the boundary, the sound pressure
level is also referred to as the noise level. Noise is unwanted sound.
Sound is measured in decibels (dB). An A weighted sound level, dB(A), approximates the
human ear’s response to sound as the human ear is less sensitive to lower frequencies. An
increase of 10 dB is perceived as twice as loud and therefore an increase of 20 dB is four times
as loud.

3. Establishing the appropriate noise level at the receiver
Council can prescribe the sound pressure level (noise level) that should not be exceeded
when measured at the neighbouring residence. The following requirements should be
considered.
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Air conditioner outdoor unit placed so as not to annoy neighbours. Photo: EPA

3.1 Air conditioners, heat pump water heaters and pool/spa pumps
The Noise Control Regulation has provisions related to the use of air conditioners, heat pump
water heaters and pool and spa pumps. A penalty notice may be issued, after a warning has
been given, for this equipment where it is installed on residential premises and it can be
heard in any habitable room of a neighbouring residence. This includes when any window or
door is open. A habitable room means any room other than a garage, storage area, bathroom,
laundry, toilet or pantry.
Air conditioners and heat pump water heaters
These provisions apply for the times before 8.00 am and after 10.00 pm on weekends or
public holidays or before 7.00 am and after 10.00 pm on any other day. (cl 52)
Pool and spa pumps
These provisions apply for the times before 8.00 am and after 8.00 pm on weekends or public
holidays or before 7.00 am and after 8.00 pm on any other day. (cl 50)
For the times not covered by the regulation, the Protection of the Environment Operations Act
1997 provides a number of regulatory tools, including Noise Control and Prevention Notices,
which may be applied if the noise level from any of this equipment is deemed to be offensive.
Night-time noise levels
As a guide, the Fairair noise calculator (AIRAH 2006) referred to in subsection 7.1 below
indicates that for air conditioners a maximum sound pressure level (noise level) of 35 dB(A)
immediately on the neighbour’s side of the boundary should be sufficient to enable nighttime use. This is considered to be equally applicable to heat pump water heaters and pool
and spas pumps.
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However, because the regulation requires that the equipment not be heard in neighbouring
habitable rooms at night, there may be circumstances (such as where a window for a
neighbouring room is very close to the boundary and/or where night-time background noise
levels are very low) that a level lower than 35 dB(A) at the boundary may be required if the
equipment is to be used at night. If, for example, a neighbour’s bedroom window is less than
2 metres from the boundary it may be prudent to install equipment with a sound power level
around 5 dB(A) less than what the calculator indicates so that the noise level at the boundary
is around 30 dB(A).
Daytime noise levels
If the equipment cannot be heard at night, it is unlikely that it would be considered to be
causing offensive noise during the day. If the equipment is not used at night but advice is
required for an acceptable level during the day, council can provide guidance on what it
considers to be a suitable level. The following views are relevant:
•• the Australian Institute of Refrigeration, Air Conditioning and Heating (AIRAH) Air
Conditioning Residential Best Practice Guideline (AIRAH 2003) referred to in subsection
6.2 below indicates that 5 dB(A) above background is appropriate.
•• the Fairair calculator suggests 45 dB(A) for air conditioners at the boundary. Using this
level should ensure that no issues arise as most urban and suburban areas have
background levels above 40 dB(A) during the day and achieving a level of 45 dB(A) means
the noise level of the equipment will be within 5 dB(A) of the background level. However, if
sensitive areas on the neighbour’s side of the boundary are less than 2 metres from the
boundary it may be prudent to install equipment with a sound power level of 40 dB(A) at
the boundary.
These levels are considered to be equally applicable to air conditioners, heat pump water
heaters and pool and spas pumps. Guidance on how to measure the background noise level
is provided in Part 2.3 of this guide.
3.2 Rainwater tank pumps
Rainwater tank pumps are not covered by the Noise Control Regulation, however the POEO
Act provides a number of regulatory tools, including Noise Control and Prevention Notices,
which councils may use if the noise level from a rainwater tank pump is deemed to be
offensive at any time. As noted above, councils may require a development consent for a
rainwater tank if the pump is not housed in a soundproof enclosure.
3.3 Summary of noise levels
The default noise levels in Table A3.1 below should be used unless:
•• the local council has a formal written policy that stipulates different levels are applied by
the council, or
•• a sound level meter is used to establish the background levels and determine appropriate
levels to prevent the equipment being heard at night (or causing offensive noise at night
for rainwater tank pumps) and exceeding more than 5 dB(A) above the background during
the day.
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Table A3.1: EPA guide for default noise levels for noisy domestic equipment
Equipment

Air
conditioners
and heat
pump water
heaters

Times

Acceptable noise level immediately on
neighbours side of boundary
If sensitive areas on
the neighbour’s side
of the boundary are
greater than 2 metres
from the boundary

If sensitive areas on
the neighbour’s side
of the boundary are
less than 2 metres
from the boundary

Before 8 am or after
10 pm Sat, Sun or
public holidays

35

30

Before 7 am or after
10 pm on any other
day

35

30

45

40

Before 8 am or after
8 pm Sat, Sun or public
holidays

35

30

Before 7 am or after
8 pm on any other day

35

30

Daytime

45

40

Night-time 10 pm to 7 am

40

35

Daytime 7 am to 10 pm

45

40

Night-time

Daytime
Pool and spa
pumps

Rainwater
tank pumps

Night-time

4. Establishing where to measure on the boundary
The most sensitive areas in the neighbouring premises need to be identified and
measurements based around the point on the boundary closest to these areas.
Air conditioners, heat pump water heaters and pool and spa pumps should not be audible in
bedrooms, lounge rooms, kitchens etc in neighbouring residences during the night, even if
windows or doors are open. Therefore, if this equipment is to be used during the night, it may
be prudent to assess the noise level on the boundary at the point closest to any windows of
these rooms. To prevent complaints about noisy rainwater tank pumps, it may also be
prudent to use the same point for these devices.
When determining daytime noise levels, sensitive areas may include, for example, home
offices and outside recreational areas such as decks, balconies, verandas etc.

5. Establishing the sound power level of the equipment
The sound power level may be noted on a label on the equipment or noted in the technical
specifications for the equipment. If a sound pressure level is provided rather than the sound
power level, it should state at what distance (e.g. 78 dB(A) at 1.5 m or 55 dB(A) at 7.5 m). If a
sound pressure level has been provided, this may be converted to the sound power level (see
Table A3.2). (The levels in the table are based on the following formula: sound power level =
sound pressure level + 20Log10 x distance + 8dB.)
If neither the sound power level nor the sound pressure level is available, care should be
exercised when purchasing the equipment.
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6. Establishing the sound pressure level (noise level) at the boundary
for existing equipment
6.1 If there are no barriers or reflective surfaces
Sound attenuates with distance by 6 dB for doubling of distance when in the free field (i.e.
with no obstacles between the equipment and the receiver and no reflective surfaces around
the equipment). If the sound power level of the equipment is known, the sound pressure level
(noise level) at varying distances from the equipment can be estimated using Table A3.3. (The
levels in the table are based on the following formula: sound pressure level (noise level) =
sound power level – 20Log10 x distance – 8dB.)
The table does not take account of barriers or reflective surfaces and indicates the sound
pressure level (noise level) at the boundary, not on the neighbour’s side of the boundary
behind any fence that may be along the boundary.
Table A3.3 may also be used to estimate the level of noise reduction that may occur between
the neighbour’s side of the boundary and the residence on that side of the boundary.
6.2 Using the AIRAH Guideline to take into account barriers and reflective surfaces
The Australian Institute of Refrigeration, Air Conditioning and Heating (AIRAH) has published
an Air Conditioning Residential Best Practice Guideline on its website which includes a method
for use when an existing air conditioner needs to be located or relocated so that it does not
impact on neighbouring residences. Based on the sound power level of the unit, it estimates
the distance from the boundary that the unit needs to be located in order for it to maintain a
5 dB(A) level above background noise on the neighbour’s side of the boundary fence. This
takes into account barriers such as any fence along the boundary and reflective surfaces
around the equipment. Although the method is designed for air conditioners, it may also be
applied to heat pump water heaters, pool/spa pumps and rainwater tank pumps and can be
accessed at: www.airah.org.au/Content/NavigationMenu/Resources/BestPracticeGuides/
default.htm
See also Appendix 4 Air conditioner noise.

7. Establishing the sound power level for new equipment
7.1 Using Fairair online calculator
The Fairair online calculator available at www.fairair.com.au/ can be used to estimate the
maximum sound power level that equipment may have in order not to impact on
neighbouring residences. Although the calculator is designed for air conditioners, it may also
be applied to heat pump water heaters, pool/spa pumps and rainwater tank pumps. The
calculator takes into account the distance to the boundary, the nature of any fence that may
be along the boundary and any reflective surfaces around the equipment.
The calculator provides the sound power level the equipment needs to achieve a maximum
level of 35 dB(A) on the neighbour’s side of the boundary fence. In most circumstances this
should ensure that neighbours will not be affected. However, to ensure the equipment
cannot be heard in habitable rooms in neighbouring residences at night, there may be
circumstances (such as where a window for a neighbouring room is very close to the
boundary and/or where night-time background noise levels are very low) that a level lower
than 35 dB(A) at the boundary may be required. If, for example, a neighbour’s window is less
than 2 metres from the boundary it may be prudent to purchase equipment with a sound
power level around 5 dB(A) less than what the calculator indicates.
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The guidance material related to air conditioner installation does not provide calculations for
units located less than 1 m from the boundary because at these distances the formula used to
calculate the level of noise attenuation resulting from the distance is less reliable. This is
primarily because the proximity of reflective surfaces may result in an underestimation of the
noise levels at the receiver. Using the standard formula noted in sections 5 and 6, the sound
pressure level at 1.0 m from the equipment is about 8 dB less, and at 0.5 m from the
equipment is about 2 dB less than the sound power level of the equipment.
Therefore, if the equipment is sited around:
•• 0.5 m from the boundary but a distance of 1.0 m is applied to the Fairair online calculator,
equipment with a sound power level of at least 6 dB less than that recommended by the
calculator should be installed

••

0.75 m from the boundary but a distance of 1.0 m is applied to the Fairair online calculator,
equipment with a sound power level of at least 2.5 dB less than that recommended by the
calculator should be installed.

7.2 Using the AIRAH Guideline
The Air Conditioning Residential Best Practice Guideline (AIRAH 2003) includes a method for use
when a new air conditioner is being installed in a particular location. It estimates the
maximum sound power level the equipment may have in order not to impact on
neighbouring residences. Although the method is designed for air conditioners, it may also
be applied to heat pump water heaters, pool/spa pumps and rainwater tank pumps.
The guideline provides the sound power level the equipment needs to achieve a maximum
level of 5 dB(A) above background on the neighbour’s side of the boundary fence. This
requires that the background level is established requiring the use of a sound level meter
5 dB(A) above the background may not be a sufficiently low level to enable the unit to be
used at night. (See sections 3.1 and 7.1 above)

8. Reducing the noise level
Repositioning the equipment will help to reduce the noise that is affecting the neighbours.
Installing more effective barriers, such as a higher or more solid fence or garden wall, or a
properly designed acoustic enclosure around the equipment itself, should also assist to
reduce noise levels. Installing equipment with a lower sound power level should be
considered. For existing equipment, or new equipment where noise calculations have been
undertaken but neighbours are still affected, a combination of these measures may be
necessary.
8.1 Increasing the distance
A reduction of 6 dB(A) may be achieved for each doubling of distance between the proposed
installation site and the point on the boundary adjacent to any sensitive areas in the
neighbouring property.
For advice on the use of barriers and enclosures refer to:
•• The EPA Victoria installation guideline Cool air – quietly and efficiently: A guide to buying and
operating an air conditioner (EPA Publication 1176 (2007))
www.epa.vic.gov.au/noise/noise_publications.asp)
•• the Air Conditioning Residential Best Practice Guideline (AIRAH 2003)
www.airah.org.au/Content/NavigationMenu/Resources/BestPracticeGuides/default.htm

••

Appendix 5 of this Guide

Note: Installing acoustic enclosures may require specialist advice to ensure the enclosure
effectively reduces noise and does not affect the performance of the equipment.
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9. Noise labelling of air conditioners
Clause 45 of the Noise Control Regulation requires all new domestic refrigerated air
conditioners sold in NSW that have been manufactured after 1 March 1986 and have a
cooling capacity of 12 kilowatts or less, to have a noise label displaying the unit’s sound
power level. Units with a tonal component are meant to have 5 dB(A) added to this sound
power level. These requirements can be enforced for any domestic refrigerated air
conditioner manufactured in or imported directly into NSW and councils are able to
prosecute any person who sells a new air conditioner that does not meet these requirements.
Notes:
1. These requirements do not apply to evaporative air conditioners.
2. At the time of writing, the EPA is leading a Standing Council on Environment and Water project,
which is working towards an Australia wide noise labelling scheme for domestic air conditioners.

10. Other Information
Useful background material is available in the Bruel & Kjaer Environmental Noise Booklet
(Brüel & Kjær 2001) at: www.bksv.com/doc/EnvironmentalNoiseBooklet_English.pdf

11. Suggested approach when purchasing and installing new
equipment
Step 1
Establish if the equipment is going to be used at night – or only during the day.
Step 2
Determine the noise level to be achieved immediately on the neighbour’s side of the
boundary by using the default levels in Table A3.1, unless:
•• council has a formal written policy that stipulates different levels are applied by council, or
•• a sound level meter is used to establish the background levels and determine appropriate
levels to prevent the equipment being heard at night (or causing offensive noise at night
for rainwater tank pumps) and exceeding more than 5 dB(A) above the background during
the day.
Step 3
The simplest way to determine the sound power level the new equipment should not exceed
is to use the Fairair online calculator. (www.fairair.com.au/)
Step 4
Because the calculator is based on achieving 35 dB(A) during the night or 45 dB(A) during
the day, make any adjustment necessary to ensure the equipment would not cause a noise
nuisance. For example, if the neighbour’s bedroom window or home office window is within
2 metres of the boundary, purchase equipment with a sound power level 5 dB(A) less than
what the calculator indicates.
Step 5
If equipment with a sound power level low enough to meet the necessary sound power level
is not available, determine if:
•• moving the proposed installation site further away from the sensitive point on the
boundary fence and/or improving the barrier (e.g. making it higher and/or more solid)
and/or installing an acoustic enclosure around the equipment (that won’t affect its
operation) will enable the required sound pressure at the boundary to be met, and/or
5.14
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••

if the equipment is to be operated at night, consider operating a time switch so that the
equipment only operates during the day. (Note: this may affect the efficiency of the
equipment).

12. Examples for a heat pump water heater (HPWH)
Note: Examples one to three use the AIRAH on-line calculator.
Example one:
•• It is proposed that the HPWH will operate during the night.
•• The distance from the proposed site of the HPWH to the point on the boundary fence
adjacent to neighbour’s bedroom window is 1.5 metres.
•• The neighbour’s bedroom window is estimated to be less than 1 metre from the
boundary.
•• There is a fence which only just blocks the line of sight between the HPWH and the
window and the fence has gaps in it.
•• It is proposed that the HPWH is to be located against the wall of the house, but there are
no other walls nearby, so the number of reflective surfaces is 1.
•• Using a distance of 1.5 metres, a barrier factor of ‘a fence that only just blocks the line of
sight and has gaps in it’ and 1 reflective surface, the online calculator determines that the
HPWH will need to have a maximum sound power level of no more than 44 dB(A).
•• Because the neighbour’s bedroom window is very close to the boundary, to ensure no
noise issues arise, a HPWH with a sound power level 5 dB(A) less than that determined by
the calculator should be purchased – i.e. 39 dB(A).
•• The specifications for the HPWH recommended by the supplier note that it has a sound
pressure level of 48 dB(A) at 1 m.
•• Using the conversion method used in Tables A3.2 and A3.3, it is determined that the
HPWH has a sound power level of 56 dB(A) i.e. 48 dB(A) +8 dB(A) = 56 dB(A).
•• The HPWH has a maximum sound power level greater than 39 dB(A) and therefore should
not be installed as proposed.
•• Moving the proposed installation site further away from the point on the boundary fence
adjacent to the neighbour’s bedroom window, sourcing a quieter model, improving the
barrier at the boundary (e.g. making it higher and/or more solid) and installing an acoustic
enclosure around the HPWH should all be considered.
•• Consideration may also be given to installing a time switch so the HPWH only operates
during the day. (Note: this may affect the efficiency of the HPWH.)
Example two:
•• It is proposed that the HPWH will operate during the night.
•• The distance from the proposed site of the HPWH to the point on the boundary fence
adjacent to neighbour’s bedroom window is 4 metres.
•• The neighbour’s bedroom window is estimated to be about 1 metre from the boundary.
•• There is a typical paling fence which completely blocks the line of sight between the
HPWH and the window.
•• It is proposed that the HPWH will be located against the wall of the house, but there are
no other walls nearby, so the number of reflective surfaces is 1.
•• Using a distance of 4 metres, a barrier factor of a typical paling fence and 1 reflective
surface, the online calculator determines that the HPWH will need to have a maximum
sound power level of no more than 58 dB(A).
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••
••
••
••

Because the neighbour’s bedroom window is close to the boundary, to ensure no noise
issues arise, a HPWH with a sound power level 5 dB(A) less than that determined by the
calculator should be purchased – i.e. 53 dB(A).
The specifications for the HPWH recommended by the supplier note that it has a sound
pressure level of 44 dB(A) at 1 m.
Using the conversion in Tables A3.2 and A3.3, it is determined that the HPWH has a sound
power level of 52 dB(A) i.e. 44 dB(A) +8 dB(A) = 52 dB(A).
The HPWH has a maximum sound power level less than 53 dB(A) and therefore may be
installed as proposed.

Example three:
•• It is proposed that the HPWH will operate during the night.
•• The distance from the proposed site of the HPWH to the point on the boundary fence
adjacent to neighbour’s bedroom window is 5 metres.
•• The neighbour’s bedroom window is estimated to be at least 3 metres from the boundary.
•• There is a solid brick fence which completely blocks the line of sight between the HPWH
and the window.
•• It is proposed that the HPWH will be located against the wall of the house, but there are
no other walls nearby, so the number of reflective surfaces is 1.
•• Using a distance of 5 metres, a barrier factor of a solid brick fence and 1 reflective surface,
the online calculator determines that the HPWH will need to have a maximum sound
power level of no more than 63 dB(A).
•• The specifications for the HPWH recommended by the supplier note that it has a sound
power level of 63 dB(A).
•• The HPWH has a maximum sound power level that is not greater than that recommended
by the on line calculator and therefore may be installed as proposed.
Example four:
Note: This example uses the ‘Determining sound pressure level (noise level) at a boundary’ as
shown in Table A3.3.

••
••
••
••
••
••
••
••
••

It is proposed that the HPWH will operate during the night.
The distance from the proposed site of the HPWH to the point on the boundary fence
adjacent to neighbour’s bedroom window is 10 metres.
The neighbour’s bedroom window is estimated to be at least 3 metres from the boundary.
There is no fence blocking the line of sight between the HPWH and the window.
It is proposed that the HPWH will be located away from any walls.
Using a distance of 10 metres, Table A3.3 indicates that there will be a sound attenuation
of 28 dB(A).
To achieve a sound pressure level of 35 dB(A) immediately on the neighbour’s side of the
boundary the HPWH will need to have a maximum sound power level of no more than
28 + 35 = 63 dB(A).
The specifications for the HPWH available note that it has a sound power level of 63 dB(A).
The HPWH has a maximum sound power level that is not greater than that determined
using Table A3.3 and therefore may be installed as proposed.

The approaches provided are a guide only and where noise calculations have been undertaken but
neighbours are still affected, a combination of the measures noted under ‘Reducing the noise level’
may still be necessary.
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If there is uncertainty about using this guidance and/or concern that the noise from a proposed
installation will cause a noise issue, consideration should be given to engaging an acoustic
consultant for advice.
Table A3.2: Converting sound pressure level to sound power level
Sound pressure level distance (m)

Decibels to be added to the sound pressure
level to establish the sound power level of
the equipment

0.5

2

1

8

1.5

11.5

2

14

2.5

16

3

17.5

3.5

19

4

20

4.5

21

5

22

5.5

23

6

23.5

6.5

24

7

25

7.5

25.5

8

26

8.5

26.5

9

27

9.5

27.5

10

28

10.5

28.5

11

29

11.5

29

12

29.5

12.5

30

13

30

13.5

30.5

14

31

14.5

31

15

31.5

15.5

32
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Table A3.3: Determining sound pressure level (noise level) at boundary in a free field
(i.e. where there are no reflective surfaces or barriers)
Distance from equipment to nearest residential
boundary (m)

Decibels (dB(A) to be subtracted from sound
power level to estimate sound pressure level
(noise level) at the boundary

0.5

2

1

8

1.5

11.5

2

14

2.5

16

3

17.5

3.5

19

4

20

4.5

21

5

22

5.5

23

6

23.5

6.5

24

7

25

7.5

25.5

8

26

8.5

26.5

9

27

9.5

27.5

10

28

11

29

12

29.5

13

30

14

31

15

31.5

16

32

17

32.5

18

33

19

33.5

20

34

25

36

30

37.5

35

39

40

40

45

41

50

42

60

43

70

45

80

46

90

47

100

48
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Appendix 4 Air conditioner noise
This brochure was published by the former Australian Environment Council. It is no longer
available but is reproduced here as the information is still relevant.
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Appendix 5: Noise from swimming and spa pools
This brochure was published by the former Australian Environment Council. It is no longer
available but is reproduced here as the information is still relevant.

5.24

Noise Guide for Local Government 2013

Part 5: Appendixes

5.25

