ing homes
Air Source Heat Pump Noise Level Calculation

Project Address

26 llex Way,
Goring-by-Sea,
Worthing,
BN12 4UY

This form is prepared in accordance to MCS 020 a), The Planning Standard for air source heat pumps. This is to establish
that the proposed location of the air source has a noise level equal to or lower than 37 dB (A) and would not require
planning permission from the local authorities.

For the purpose of the calculation procedure the following notes have been issued:

Assessment position

Means a position 1m external to the centre point of any door or window to a habitable
room of a neighbouring property as measured perpendicular to the plane of the door or
window.

Habitable room

Means any rooms used or intended to be used for sleeping or living which are not solely
used for cooking purposes, but does not include bath or toilet facilities, service rooms,
corridors, laundry rooms, hallways or utility rooms.

Neighbouring property

Means any building used for any of the purposes of Class C of the Town and Country
Planning (Use Classes) Order 1987 (as amended) (includes dwellings, houses, hotels,
residential institutions and houses in multiple occupation). In instances where the heat
pump would be installed on a block of flats, neighbouring property includes flats within the
same block of flats (excluding the flat of the “owner(s)” of the heat pump.

Sound Power Level

The logarithmic ratio of a sound power and a reference sound power. The sound power is
the total sound energy radiated by a source per unit of time.

Sound Pressure Level

The logarithmic ratio of a sound pressure and a reference sound pressure. The sound
pressure is the difference between the instantaneous pressure produced by a sound wave
and the barometric pressure at a given point in space.

The logarithmic unit of the ratio of a measured quantity to a reference quantity.

Decibel (dB) Sound power levels and sound pressure levels are stated using the decibel (dB) unit. The
reference value used is different for sound power level and sound pressure level.
A frequency weighting applied to noise levels, which approximates the frequency

A-Weighting sensitivity of the human ear. An A-weighted sound power level or sound pressure level
uses the unit dB(A).

Licqsmins The A-weighted equivalent continuous sound level over a 5-minute period that

contains the same sound energy as the actual varying sound over the same time period.

Permitted Development

A national grant of planning permission for certain forms of development. Permitted
Development Rights are set out in the Town and Country Planning (General Permitted
Development) (England) Order 2015, as amended (SI. No 596).
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Air Source Heat Pump Noise Level Calculation

Table 1 Determination of sound pressure level at assessment position for one heat pump.

Assessment position 1:

Step Instructions Result
1 Date calculation undertaken 08/10/2025
2 Description of assessment position Number 26, first floor bedroom
window
3 From manufacturer's data, obtain the A-weighted sound power level of the 58
heat pump.
4 Determine the directivity 'Q' of the heat pump noise. Q8
5 Measure the distance from the heat pump to the assessment position in 9.5m
metres.
6 Determine any barrier corrections between the heat pump and the 2.5dB
assessment position.
7 Calculate the sound pressure level from the heat pump at the assessment 33.98
position.
8 Is the calculated sound pressure level at the assessment position equal toor | yes
lower than the permitted development noise limit of 37.0 dB(A)?
Q
L, = L, +10.log (4. n.rz) Ap
Lp = 58 + 10xlog (8/4 x m x 9.5%) -2.5
Lp =33.98
Where:
LP = sound pressure level, in dB(A)
LW = sound power level, in dB(A)
Q = Directivity factor
r = distance from heat pump to assessment position, in meters
AB = barrier attenuation, in dB(A)
Assessment position 2:
Step | Instructions Result
1 Date calculation undertaken 08/10/2025

2 Description of assessment position

3 Compton Avenue, ground floor
living room/ conservatory.

3 From manufacturer's data, obtain the A-weighted sound power level of the
heat pump.

58

4 Determine the directivity 'Q' of the heat pump noise. Q8

5 Measure the distance from the heat pump to the assessment position in 19.5m
meters.

6 Determine any barrier corrections between the heat pump and the 2.5dB
assessment position.

7 Calculate the sound pressure level from the heat pump at the assessment 27.74
position.

8 Is the calculated sound pressure level at the assessment position equal to or yes

lower than the permitted development noise limit of 37.0 dB(A)?
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Air Source Heat Pump Noise Level Calculation

Assessment position 3:

Step Instructions Result

1 Date calculation undertaken

2 Description of assessment position

3 From manufacturer's data, obtain the A-weighted sound power level of the
heat pump.

4 Determine the directivity 'Q' of the heat pump noise.

5 Measure the distance from the heat pump to the assessment position in
metres.

6 Determine any barrier corrections between the heat pump and the
assessment position.

7 Calculate the sound pressure level from the heat pump at the assessment
position.

8 Is the calculated sound pressure level at the assessment position equal to or

lower than the permitted development noise limit of 37.0 dB(A)?

Table 2 Determination of sound pressure level at assessment position for two heat pumps. (If applicable) (Further
assessment positions to be considered)

Step Instructions Result Unit 1 Result Unit 2

1 Date calculation undertaken

2 Description of assessment position

3 From manufacturer's data, obtain the A-weighted sound
power level of the heat pump.

4 Determine the directivity 'Q'of the heat pump noise

5 Measure the distance from the heat pump to the assessment
position in metres.

6 Determine any barrier corrections between the heat pump
and the assessment position.

7a Calculate the sound pressure level from the heat pump at the
assessment position.

7b Calculate the total sound pressure level from the heat pump
at the assessment position

8 Is the calculated sound pressure level at the assessment

position equal to or lower than the permitted development
noise limit of 37.0 dB(A)?
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Air Source Heat Pump Noise Level Calculation

STEPS
Step 1

State the date the assessment was carried out. Depending on the time between assessment and installation of the heat
pump, it may be necessary to check that nothing has changed which could otherwise impact the assessment. E.g. changes
to neighbouring properties, changes to barriers or reflective surfaces.

Step 2

Multiple assessment positions may need to be considered, and an assessment carried out for each, as the closest
assessment position is not always the assessment position with the highest sound pressure level. For example, an
assessment position could have a larger distance, but clearer line of site. Assessment positions should include
neighbouring properties on all sides of the property where the heat pump is to be installed, and include assessment
positions at ground floor, first floor, etc. See worked example.

The description shall be detailed enough to allow for identification, including property address and exact location of
window/ door opening and floor level. It is recommended that a map, sketch, photo or other record be attached to these
workings for compliance assessments and in case of future queries.

For installations with two heat pumps, it is important to consider all assessment positions for each heat pump. The two
heat pumps may have the same assessment positions, but the distances or line of sight may be different. If the two heat
pumps are installed further away from each other, they may have different assessment positions and need to be
considered as individual heat pumps when determining the overall sound pressure levels. See Step 7 for further details.

Step 3

The A-weighted sound power level of the heat pump should be obtained from manufacturer's data, which can be found
on the product fiche, product energy label, or the MCS product database.

The sound power level in “low noise mode” shall not be used. It is important to use the sound power level of the heat
pump, and not the sound pressure level as these are two different quantities. If it is not explicitly clear if the value on a
datasheet is a sound power level (e.g. a generic term such as “noise level” is used) then clarity should be sought from the
manufacturer before starting the assessment.

The conditions in which the sound power level is determined can be found in the Sound Power Testing for Heat
Pumps document found on the MCS website.

Step 4

The sound pressure level increases with the number of reflecting surfaces. A reflective surface is any surface (including
the ground, but not vegetation) within 1 m of the heat pump. The reflecting surface shall extend beyond the edge of the
heat pump by 1m or more, in two or more directions (i.e. a very low wall next to an heat pump does not count as a

reflecting surface).

Use the illustrations below to establish the directivity 'Q' for the installation.
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Air Source Heat Pump Noise Level Calculation

Q=2 Q=4 Q=8

The following examples may be used as a guide:

Q2 = a heat pump with one reflecting surface (i.e. the ground or a single wall if mounted on a wall off the ground)

Q4 = a heat pump with two reflecting surfaces (i.e. ground mounted and against a wall or mounted off ground level
against two walls)

Q8 = a heat pump with three reflecting surfaces (i.e. ground mounted and against two walls or mounted off ground level
between three walls)

A heat pump with more than three reflective surfaces (for example those within small lightwells) will not meet MCS 020
a)

Step 5
The distance shall be measured to the nearest 0.1m in a straight line between the centre of the heat pump unit and the
assessment position.

Step 6

A correction shall be made for attenuation due to barriers between the heat pump and an assessment position. The
construction of the barrier and the line of sight between the heat pump and assessment position shall both be taken into
account to determine the attenuation of the barrier.

The following definitions of a barrier shall be used for the purposes of this assessment.

e Barrier (Type 1) — a solid brick/masonry wall or a solid fence that is at least 18mm thick. There should be no cracks or
gaps in the barrier. The barrier should extend horizontally by 1m or more from either edge of the heat pump.

e Barrier (Type 2) — a solid fence that is less than 18mm thick. There should be no cracks or gaps in the barrier. The barrier
should extend horizontally by 1m or more from either edge of the heat pump.

* No barrier — open fences, fences with gaps and cracks, and vegetation do not count as a barrier. Walls or fences in a
poor state of repair (e.g. gaps or pieces missing) do not count as a barrier.

The following definitions of line of sight shall be used for the purposes of this assessment.

¢ No view — If a barrier that completely obscures the vision of an assessment position from the top edge of the heat
pump.

e Partial view — If by moving up to 0.25m in any direction from the top edge of the heat pump the assessment position is
visible.

e Full view — If the assessment position is visible from the top edge of the heat pump. The matrix table below shall be
used in conjunction with the above definitions to determine the barrier attenuation.
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Air Source Heat Pump Noise Level Calculation

Line of Sight
No view Partial view Full view
Barrier Type Barrier Type 1 10dB 5dB 0dB
Barrier Type 2 5dB 2.5dB 0dB
No barrier 0dB 0dB 0dB
Step 7

The sound pressure level at the assessment position shall be calculated using the following formula

Q
Lp = LW + 10[09 (4]‘1'_1"2) - AB

Where:

LP = sound pressure level, in dB(A)

LW = sound power level, in dB(A)

Q = Directivity factor

r = distance from heat pump to assessment position, in metres
AB = barrier attenuation, in dB(A)

Where two heat pumps are installed and have the same assessment position(s), the sound pressure level at the
assessment position for each heat pump shall be calculated and then the total sound pressure level shall be calculated
using the logarithmic summation in the following formula, where LP,1 and LP,2 are the sound pressure levels for each
heat pump.

Lpa Lpa
Ly totar = 10.log (10710 + 10710
The logarithmic summation can be expanded for more than two heat pumps, as given in the following formula.

Lpa Lpz Lpn
Lptotar = 10.10g ( 1070 + 10710 + ...+ 10710

If there are 2 heat pumps then further assessment positions must be considered; consult MCS 020 a) for further guidance.
Step 8

The calculated sound pressure shall be rounded to the nearest 0.1 decimal place. If the calculated sound pressure level at
all assessment positions is equal to or lower than 37.0 dB(A) then the heat pump will comply with the Permitted
Development noise limit and may be considered permitted development (subject to compliance with other permitted
development limitations/conditions and parts of this standard).

If the calculated sound pressure level at all assessment positions is not equal to or lower than 37.0 dB(A) then the heat
pump will not comply with the permitted development noise limit and is not permitted development.

It may be possible to make adjustments (e.g. move the heat pump) in order to comply with the Permitted Development
noise limit. Further guidance is provided in the Installation Guidance for Mitigating Noise from Air Source Heat Pumps
found on the MCS website.
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