21 March 2016
CY 3WS1/Db.07
Wollaston School, Northamptonshire

Supporting Statement
for removal / variation of condition to Planning Application: 14/00004/CCDFUL
This variation of condition Planning Application has been prepared and submitted to
Northamptonshire County Council to detail the proposals for acoustic attenuation to the
installed air conditioning plant provided for, under the application noted above. Planning
Application 14/00004/CCDFUL consisted of the following works at Wollaston School:
External refurbishment to the existing science block, including recladding, a new
step and ramped access, air conditioning unit, maintenance store and demolition of
a bio-chemical store.
The detail design of the mechanical and electrical equipment for the refurbishment to the
existing science block was refined and concluded following discussions with the school
post-Planning; this included for the sizing of the air conditioning plant. The specified air
conditioning plant was requested by the school, due to issues with the existing boiler plant.
One boiler had failed from the three, which meant that the school did not have for any spare
capacity. It was felt, that to reduce the load on the existing boiler plant, that an alternative
heating source would be preferred by the school.
The external air conditioning plant was sized with spare capacity to accommodate the
future refurbishment of adjacent classrooms, together with the new refurbished science
block rooms, to ensure the whole building was heated and cooled using the same equipment
due to the situation with the existing boiler plant.
The VRF system selected meant that the plant could be centralised instead of providing for
one external condenser unit per classroom, as would be the case with a split unit. The VRF
also ensures that each room can be independently temperature controlled and is the most
efficient system to heat and cool the classrooms.
The VRF units have not been active over the winter months, with the school taking the
decision to have the units turned off to alleviate unwanted noise transfer to the
neighbouring properties. On successful completion of the proposed acoustic enclosure, the
school’s intended operational hours for the plant should generally be Monday to Friday;
7am until 5pm, with a secondary shut-down at 6:30pm; should a member of staff require
the facilities for a longer period of time. The plant equipment will be turned off during
School holidays.
The above statement seeks to outline the historical background of the Planning Application
and scenario. This document is to be read alongside the ‘Letter of Compliance’ by
Acoustical Control (dated 17.03.16) and the ‘Noise Impact Assessment’ by WBM Acoustic
Consultants (dated 15.06.15), to address the technical issues associated with the works and
the parameters with which the design has been based on.
Technical data sheets and annotated drawings showing primary elements have been
provided for to the existing units on site; Mitsubishi PURY-P900YSJM-A / P550YSJM-A.

City Multi Outdoor

PURY-P550YSJM-A

Product Information

PURY-P550YSJM-A
Standard R2 Series 22hp Outdoor Unit
R410A Heat Recovery

Many buildings require cooling in some areas and heating in others - even
in adjacent rooms. The outstanding City Multi R2 system meets this
requirement by distributing surplus heat from cooling operations (and vice
versa) to rooms where it is needed. This efficiency can result in energy
savings of up to 30% over conventional systems.

Pictures not to scale

Product Details
Dimensions

PURY-P550YSJM-A
Capacity (kW):

PURY-P550YSJM-A

Heating (Nominal)

69.0

Cooling (Nominal)

63.0

Heating (UK)

62.4

Cooling (UK)

58.0

Power Input (kW) Heating (Nominal)

16.95

Power Input (kW) Cooling (Nominal)

17.3

Power Input (kW) Heating (UK)

19.32

Power Input (kW) Cooling (UK)

10.9

Max No. of Connectable Indoor Units
Airflow(m3/min)

50
185 /185

Noise (dBA)

61

Width - mm

920 + 920

Depth - mm

760

Height - mm

1710

Weight - kg
Electrical Supply
Phase
Starting Current (A)

245 + 240
380-415v, 50Hz
3
8

Running Current (A) - Heating

26.2

Running Current (A) - Cooling

26.7

Piping Restrictions
Total Piping Length (m)

750

Furthest Piping Length (m)

165

Between Outdoor and BC Controller - Length
(m)

110

Between Indoor and Outdoor Units - Height
(m)

50

Between Indoor and Indoor Units - Height (m)

15

Telephone: 01707 282880
Email: air.conditioning@meuk.mee.com Website: http://www.mitsubishielectric.co.uk/aircon

Tel:
Fax:

Mitsubishi Electric reserves the right to make any variation in technical specification to the
equipment described, or to withdraw or replace products without prior notification or public
announcement.

City Multi Outdoor

PURY-P900YSJM-A

Product Information

PURY-P900YSJM-A
Standard R2 Series 36hp Outdoor Unit
R410A Heat Recovery

Many buildings require cooling in some areas and heating
in others - even in adjacent rooms. The outstanding City
Multi R2 system meets this requirement by highly efficiently
distributing surplus heat from cooling operations (and vice
versa) to rooms where it is needed. This efficiency can
result in energy savings of up to 30% over conventional
systems.

Pictures not to scale

Product Details
Dimensions

PURY-P900YSJM-A
Capacity (kW):

PURY-P900YSJM-A

Heating (Nominal)

113.0

Cooling (Nominal)

101.0

Heating (UK)

107.4

Cooling (UK)

92.9

Power Input (kW) Heating (Nominal)

30.05

Power Input (kW) Cooling (Nominal)

30.23

Power Input (kW) Heating (UK)

39.97

Power Input (kW) Cooling (UK)

18.44

Max No. of Connectable Indoor Units
Airflow(m3/min)

50
360 /360

Noise (dBA)

65

Width - mm

1750 + 1750

Depth - mm

760

Height - mm

1710

Weight - kg
Electrical Supply
Phase
Mains Cable No. Cores
Starting Current (A)

320 + 320
380-415v, 50Hz
3
4 + earth
8

Running Current (A) - Heating

46.4

Running Current (A) - Cooling

46.7

Piping Restrictions
Total Piping Length (m)

950

Furthest Piping Length (m)

165

Between Outdoor and BC Controller - Length
(m)

110

Between Indoor and Outdoor Units - Height
(m)

50

Between Indoor and Indoor Units - Height (m)

15

Telephone: 01707 282880
Email: air.conditioning@meuk.mee.com Website: http://www.mitsubishielectric.co.uk/aircon

Tel:
Fax:

Mitsubishi Electric reserves the right to make any variation in technical specification to the
equipment described, or to withdraw or replace products without prior notification or public
announcement.
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1

Introduction
In May 2015 WBM was commissioned by Wollaston School to carry out a noise
assessment of the External M&E Plant serving their refurbished science block buildings,
located on the south west side of the school premises at Irchester Road, Wollaston,
Wellingborough, Northants, NN29 7PH.
The External M&E Plant is located on the south west side of the refurbished science block,
facing dwellings on Hookhams Path, and comprises 6 No outdoor heat recovery units.
There have been complaints regarding the noise generated by the units, mainly when
operating in heating mode, and the objective of this report is to provide an acoustic
assessment in accordance with BS 4142: 2014 as requested by the Northamptonshire
County Council. The assessment should address the sound levels with respect to nearby
residential dwellings and the likely mitigation options as necessary.
To aid comprehension, a glossary of acoustic terms is presented in Appendix A.

2

Summary of Findings
WBM have undertaken surveys and an assessment in accordance with BS 4142: 2014.
This standard is very prescriptive and detailed and much of this report is provided in order
to meet the requirements of the standard. This will therefore include significant detail, which
the school may or may not need to understand. Therefore, this summary sets out the main
findings of which the school management should be aware. There are 3 main findings:
1) The surveys undertaken together with subjective evidence show that there is a noise
issue due to break-out noise from the external plant affecting the nearest noise
sensitive dwellings to the school.
2) The required level of noise mitigation to reduce this noise break-out from the external
plant to a level which can be considered to have a low impact on nearby dwellings is
unlikely to be achievable through the use of screens or barriers.
3) Noise enclosure of the sources will be necessary, which will need to incorporate
attenuated openings for airflow to the plant and an access doorway. The acoustic
performance and outline requirements of the enclosure is discussed and presented in
this report.
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3

Assessment Methodology
The various relevant noise guidance documents used in this assessment are detailed
below.

3.1

National Planning Policy Framework
The National Planning Policy Framework (NPPF) was published in March 2012 with
immediate effect and sets out the Government’s planning policies for England. At the heart
of the National Planning Policy Framework is a presumption in favour of sustainable
development.
The NPPF revoked and replaced a number of Planning Policy Statements (PPS), Planning
Policy Guidance (PPG) and other guidance documents, including Planning Policy
Guidance 24: Planning and Noise.
With regard to noise there are various aims, including that noise from a new development
should avoid giving rise to significant adverse impacts on health and quality of life, and that
other adverse impacts should be mitigated and reduced to a minimum including through
the use of conditions.
Section 11 of the NPPF (Conserving and enhancing the natural environment) refers
specifically to noise in the following paragraphs:
“109.

The planning system should contribute to and enhance the natural and local environment
by…preventing both new and existing development from contributing to or being put at
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air, water
or noise pollution or land instability...”

“123.


Planning policies and decisions should aim to:
avoid noise from giving rise to significant adverse impacts on health and quality of life as a
result of new development;



mitigate and reduce to a minimum other adverse impacts on health and quality of life arising
from noise from new development, including through the use of conditions;
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recognise that development will often create some noise and existing businesses wanting to
develop in continuance of their business should not have unreasonable restrictions put on
them because of changes in nearby land uses since they were established (subject to the
provisions of the Environmental Protection Act 1990 and other relevant law); and



identify and protect areas of tranquillity which have remained relatively undisturbed by noise
and are prized for their recreational and amenity value for this reason. ”

3.2

British Standard 4142
British Standard (BS) 4142:2014 "Methods for rating and assessing industrial and
commercial sound" describes methods for assessing the likely effects of sound on
premises used for residential purposes.

It includes the assessment of sound from

industrial and manufacturing processes, M&E plant and equipment, loading and unloading
of goods and materials, and mobile plant/vehicles on the site. It can be used to assess
sound from proposed, new, modified or additional industrial/commercial sources, at existing
or new premises used for residential purposes.
The standard describes methods to measure and determine ambient, background and
residual sound levels, and the rating levels of industrial/commercial sound. This latest
edition of BS 4142 also requires consideration of the level of uncertainty in the data and
associated calculations.
BS 4142 is not intended to be used for the derivation or assessment of internal sound
levels, or for the assessment of non-industrial/commercial sources such as recreational
activities, motorsport, music and entertainment, shooting grounds, construction and
demolition, domestic animals, people, and public address systems for speech.
Ambient sound is defined in BS 4142 as "totally encompassing sound in a given situation at
a given time, usually composed of sound from many sources near and far". It comprises
the residual sound and the specific sound when present.

Page 7 of 43

Residual sound is defined in BS 4142 as "ambient sound remaining at the assessment
location when the specific sound source is suppressed to such a degree that it does not
contribute to the ambient sound". The background sound level is the LA90,T of the residual
sound level, and is the underlying level of sound. Measurements of background sound
level should be undertaken at the assessment location where possible or at a comparable
location. The measurement time interval should be sufficient to obtain a representative
value (normally not less than 15 minutes) and the monitoring duration should reflect the
range of background sound levels across the assessment period. The background sound
level used for the assessment should be representative of the period being assessed.
The specific sound level is the LAeq,Tr of the sound source being assessed over the
reference time interval, Tr. BS 4142 advises that Tr should be 1 hour during the day and
15 minutes at night.
The rating level is the specific sound level plus any adjustment for the characteristics of the
sound (tone, impulse, intermittent or other acoustic feature).

The standard describes

subjective and objective methods to establish the appropriate adjustment.

The

adjustments for the different features and assessment methods are summarised in the
table below.
Acoustic
Feature

Adjustment for Acoustic Feature
Subjective Methods

Objective Methods

Tonality

+2 dB if just perceptible

Third Octave Analysis

Narrow Band Analysis

+4 dB if clearly perceptible

+6 dB if tones identified

Sliding scale of 0 to +6 dB
depending on audibility of
tone

+6 dB if highly perceptible
Impulsivity

+3 dB if just perceptible
+6 dB if clearly perceptible

Sliding scale of 0 to +9 dB depending on prominence
of impulsive sound

+9 dB if highly perceptible
Intermittency

+ 3 dB if intermittency is
readily distinctive

n/a

Other

+ 3 dB if neither tonal nor
impulsive, but otherwise
readily distinctive

n/a
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Where tonal and impulsive characters are present in the specific sound within the same
reference period then these two corrections can both be taken into account. If one feature
is dominant, it might be appropriate to apply a single correction.
The rating level is equal to the specific sound level if there are no features present.
The level of impact is assessed by comparing the rating level of the specific sound source
with the background sound level. Typically, the greater the difference, the greater the
magnitude of the impact depending on the context.

Other factors that may require

consideration include the absolute level of sound, the character and level of the residual
sound compared to the specific sound, and the sensitivity of the receptor and scope for
mitigation.
When the rating level is above the background sound level, a difference of around +5 dB is
likely to indicate an adverse impact and a difference of around +10 dB or more is likely to
indicate a significant adverse impact, depending on the context.
The lower the rating level with respect to the background sound level, the less likely it is
that the specific sound source will have an adverse impact. Where the rating level does
not exceed the background sound level, this is an indication of the specific sound source
having a low impact, depending on the context.

3.3

Local Authority
The site falls within the jurisdiction of Northamptonshire County Council (NCC). NCC has
contacted the school to advise that complaints have been received from nearby residents
through the Borough Council of Wellingborough.
WBM discussed the noise issues with the Senior Environmental Health Officer (SEHO),
Catherine Somerville, at the Borough Council of Wellingborough on the 29 April 2015,
during which WBM was advised about the nature of the noise and WBM agreed a suitable
methodology for measurement of baseline noise levels. The SEHO advised WBM that any
noise assessment should be undertaken in line with BS 4142: 2014.
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4

Site Description
Wollaston School is located on Irchester Road (B569), Wollaston, with nearby dwellings to
the west side of the school, extending from the south around to the north west. Directly to
the north and to the east around to the south are fields. To the north east there is a farm
and farm buildings.
Wollaston School recently completed the refurbishment of their science block building,
located to the south west of the site, which back directly onto the rear of the dwellings on
Hookhams Path, off Irchester Road. The M&E plant in question is located on the south
west façade of the school buildings facing the dwellings on Hookhams Path.
Appendix B shows the site layout indicating the refurbished science block and plant
locations. The location for the installed noise monitoring equipment is also shown and the
plant arrangement is indicated in Appendix C.
WBM understands that the Wollaston School operating hours are typically Monday to
Friday from 08:30-16:30 hours, with occasional Saturday and evening use.

5

Measurement Methodology

5.1

Measurement Description
Prior to undertaking noise surveys WBM had discussions with the SEHO at the Borough
Council of Wellingborough on the 29 April 2015 to agree on a suitable methodology for
measurement of baseline noise levels. An unattended survey using installed noise
monitoring equipment over approximately 24 hours and attended plant noise measurement
was considered appropriate. Measurements on a Saturday were not considered to be
necessary.
Installed Noise Monitoring
The school arranged for access for WBM to install noise monitoring equipment at one of
the nearest noise sensitive dwellings, No 11 Hookhams Path (Mr George Jones). WBM
attended the property to install noise monitoring equipment in the rear garden area facing
the school on Tuesday 26 May 2015 at mid-day and collected the equipment on
Wednesday 27 May 2015 late afternoon.
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The installed meter was located in the rear garden of No 11 Hookhams Path and this is
shown in the plan layout in Appendix B. This location is one of two dwellings that face
directly the school and plant location and is representative of all the residential dwellings
likely to be affected. Details of the noise survey, equipment and calibration in given in
Appendix D.
The dwelling is approximately 40m from the façade of the school building and the plant
being assessed. The boundary of the dwelling and the school premises is about 5m from
the school facade line and the plant.
15 minute unattended measurements were recorded, storing overall levels and third octave
band data. A chart showing the results over the 24 hour period is shown in Appendix F and
the raw data is included for reference in Appendix H.
Sample Noise Monitoring
Sample attended baseline noise measurements were also undertaken at the time the noise
monitoring equipment was installed and also sample measurements of plant noise with the
plant operating in both heating and cooling modes. Details of the measurement locations
are shown in Appendix C and the noise survey, equipment and calibration details are given
in Appendix E.

5.2

Plant Mode of Operation
WBM has had discussions with the school’s architects, Michael Hyde & Associates Ltd,
and school staff on site. It is understood that the external plant comprises 6 No Mitsubishi
Heat Pump units set-up to provide either cooling or heating. Units do not appear to be
assigned to specific areas of the building, but staff believe that the units operate as a bank
of units providing heating and cooling, as necessary, to the ‘system’.
As such it was not possible to directly control which units operated at any one time for the
purposes of plant noise measurements. In addition, as the ambient temperatures were mild
it was only possible for school staff to operate the units on maximum heating or cooling
mode for short periods of time. This was achieved by pre-cooling or pre-heating the rooms
prior to switching to heating or cooling, respectively.
Measurements were generally short term as the maximum operating capacity was only
required for short periods.
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It was also apparent that the units are noisier in the heating mode, as is expected for heat
pump units. WBM undertook measurements as the system called for heat (or cooling) and
so some measurements are with different units operating and some with all units operating,
but only for short periods, giving an indication of plant noise levels on maximum design
output.

5.3

Results
Installed Noise Monitoring
The detailed results are presented in Appendices F and H and show the recorded
equivalent continuous sound levels (LAeq,15mins), maximum sound levels (LAmax, f) and
exceedance levels of LA10,15mins and LA90,15mins (background sound level).
A summary of the survey results is presented below.
Date

26 May 2015

27 May 2015

Period (hours)

Average Sound Level
(dB LAeq,15 mins, free field)

Average Background
Sound Level
(dB LA90,15 mins free field)

Daytime (13:00-19:00)
(excludes 14:00-16:15)*

48-56 (51)

43

Evening (19:00-23:00)

38-66 (55)

40

Night-time (23:00-03:30)

36-42 (38)

36

Night-time (03:30-07:00)

47-60 (54)

43

Daytime (07:00-16:00)

46-60 (51)

41

* This period was excluded as plant noise measurements were being undertaken

There are two distinctive specific periods when the background sound level was at a lower
and then a higher level. As such, the night-time levels are split into these two periods. The
background sound levels were generally controlled by distant and local road traffic,
birdsong, breeze in the trees and occasional distant aircraft. Intermittently there was activity
within nearby gardens.

6

BS 4142: 2014 Assessment
An assessment has been undertaken in accordance with BS 4142: 2014 “Methods for
Rating and assessing industrial and commercial sound” for the locations nearest to the
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installed school M&E plant. The information to be reported, as specified in Section 12 of BS
4142: 2014, is set out below.

6.1

(a) Source Being Assessed
1) Description of the main sound sources and of the specific sound
The sources under investigation are the recently installed outdoor heat pumps units that
are understood to serve the science block building only. The units do not serve specific
spaces and are understood to operate on a communal basis to provide heating or cooling.
Ref for Measurements

Mitsubishi Unit model (Serial number)

Unit A

PURY-P250Y JM-A (46W08072)

Unit B

PURY-P300Y JM-A (46W08059)

Unit C&D (1 Unit, 2 Fans)

PURY-P450Y JM-A (45W02112)

Unit E&F (1 Unit, 2 Fans)

PURY-P450Y JM-A (45W02113)

At the units the specific sound generating mechanisms are motor noise and airflow
generated noise from the fans giving typical broadband noise with a peak in the frequency
spectrum noted. Also, condenser noise (lower frequency tones and associated gas noise)
and distinct rattles at certain times. Due to the fact that there was not a constant demand
for full capacity operation the units did run up and down regularly. When operating at full
capacity the units generated relatively high noise levels.
2) Hours of operation
WBM understands that the Wollaston School operating hours are typically Monday to
Friday from 08:30-16:30 hours, with occasional Saturday use.
During these periods the plant will be in use and may be required to operate in heating or
cooling mode. It is understood that plant will need to come on for around an hour prior to
school occupation, i.e. 07:30 hours.
WBM also understand that use of the building within the evenings would be required but
that suitable periods of operation should be determined on the basis of the baseline noise
data and effectiveness of the mitigation provided.
3) Mode of operation (e.g. continuous, twice a day, only in hot weather)
WBM understand that the units operate in cooling mode (hot weather operation) and
heating mode (mild or cold weather operation) and will switch between these two modes in
a relatively short period of time.
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Once the plant has been called into operation by the services system controls, their mode
of operation will be to vary their output as necessary to provide the required heating or
cooling.
4) Statement of operational rates of the main sound sources (e.g. maximum load setting,
50% max rate, low load setting)
WBM has been provided with very little detail of the units and the system design
operational rates. The main issue for this plant is that there is a noise issue and complaints
particularly so at maximum output and as the units run-up. The noise issues are therefore
being reviewed for the plant at maximum capacity and any benefits of mitigation will also
reduce noise emissions at other operational levels.
5) Description of premises in which the main sound sources are situated (if applicable).
The plant described above serves the school refurbished science block and is located
externally on the rear south west facing façade of the building. The location is shown in
Appendix B and it can be seen that the plant sits within a ‘C’ shaped niche in the building
with open aspect towards the residential dwellings concerned.
The walls of the building are around 6m in height and the plant noise is directed towards
the dwellings. There will be significant reflection and on the whole the location is
exacerbating the problem. However, WBM understand that it would not be feasible to
relocate plant and at this stage this is not considered to be an option.

6.2

(b) Subjective Impressions
1) Dominance or audibility of the specific sound
Subjectively, the heat pump plant has notable lower frequency tonal components when
close to the plant. These tones tended to shift depending on the units that are operating at
the time and at what capacity the plant is operating.
In addition, there are distinct rattles and ‘hissy’ type sounds likely to be associated with the
condenser and refrigerant gas. The fans generate a typical broadband noise spectrum. On
constant operation of the plant, some of these sounds are not noticed as much as when the
units run up or down and switch between heating and cooling modes.
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2) Main sources contributing to the residual sound.
The main sources contributing towards the residual sound levels were distant and local
road traffic, birdsong, breeze in the trees and occasional distant aircraft. Intermittently there
was activity within nearby gardens and at the school.
Testing was undertaken at half term so that the plant could be turned off for the baseline
sound surveys. It is noted that there would most probably be more noise from the school
(mainly at breaks) when the school was open, but this noise would be shielded by the
school building and it is unlikely that this noise would affect the outcome of this report.

6.3

(c) The Existing Context and Sensitivity of Receptor
The surrounding area at Wollaston School is mainly residential and farming land. The area
is located to the east of Wollaston away from the main A509 road. The Irchester Road
(B569) from Irchester passes by the school and carries road traffic intermittently. The
daytime levels in the area are around 50 dB LAeq,T.
The residential areas to the rear of the school have relatively long gardens and enjoy a
relatively quiet noise climate when plant is not operating. Some of residents are retired and
would be at home during the daytime while this plant was operating. There have been
complaints to the local authority and resident may be sensitive to the noise issues.

6.4

(d) Measurement Locations and Justification
Measurement locations, their distance from the specific sound source, the topography of the
intervening ground and any reflecting surface other than the ground, including a photograph, or a
dimensioned sketch with a north marker. A justification for the choice of measurement locations
should also be included.

The installed meter was located in the rear garden of No 11 Hookhams Path and this is
shown in the plan layout in Appendix B. The dwelling is approximately 40m from the façade
of the school building and the plant being assessed. The boundary of the dwelling and the
school premises is about 5m from the school facade line and the plant.
The intervening ground is flat and apart from bushes and trees at the boundary is open
ground. This location is one of two dwellings that face the school and the plant location
directly and is considered to be very representative of all the residential dwellings likely to
be affected.
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6.5

(e) Sound Measuring Systems, Including Calibrator / Pistonphone
The noise measurement instrumentation and calibrators used on site and calibration details
are given in Appendices D (installed equipment) and E (sampling equipment).
1) Type
The noise measuring instruments used on site are Class 1 / Type 1 Sound Level Meters
types Norsonic NOR140 and RION NL-52.
2) Manufacturer
The manufacturers are Norsonic AS of Norway and RION of Japan.
3) Serial number
The Norsonic 140 Sound Level Meter used has the serial number 1403136.
The RION NL-52 Sound Level Meter used has the serial number 420715.
4) Details of the latest verification test including dates
Norsonic 140: Calibration Report from Campbell Associates (UKAS calibration laboratory
number 0789). Certificate Number is 15316 (not a UKAS calibration certificate) with date of
calibration 27/01/2014 and date of issue 27/01/2014.
The Microphone is Norsonic Type 1225 with serial number 91846. The Preamplifier is a
Norsonic Type 1209 with serial number 12699. The Calibrator is Norsonic Type 1251 with
serial number 31992. The Wind Screen is Norsonic Type Nor1451. The calibration level is
stated as 114.01dB and Sensitivity -26.39dB with results traceable to NPL, UK. Correct
level with associated calibrator is 113.9 dB(A).
RION NL-52: Calibration Report from ANV Measurement Systems (UKAS calibration
laboratory number 7623). Certificate Number is TCRT14/1210 (not a UKAS calibration
certificate) with date of calibration 01/07/2014 and date of issue 01/07/2014.
The Microphone is a RION Type UC-59 with serial number 03512. The Preamplifier is a
RION Type NH-25 with serial number 10755.
The Calibrator is Rion Type NC-74 with serial number 34425556. The Wind Screen is
RION Type WS-15. The calibration level is stated as 94.03dB with results traceable to NPL,
UK. Correct level with associated calibrator is 94.0 dB(A).
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6.6

(f) Operational Test
1) Reference level(s) of calibrator, multi-function calibrator or pistonphone;
Norsonic 140 Correct level with associated calibrator is 113.9 dB(A).
RION NL-52 Correct level with associated calibrator is 94.0 dB(A).
2) Meter reading(s) before and after measurements with calibrator, multi-function
calibrator or pistonphone applied.
Norsonic 140
Survey Date

Meter reading before
measurements

Meter reading after
measurements

Tuesday 26 May2015

113.8 dB(A)

113.7 dB(A)

Wednesday 27 May 2015

113.7 dB(A)

113.7 dB(A)

Meter reading before
measurements

Meter reading after
measurements

94.1 dB(A)

-

-

94.1 dB(A)

RION NL-52
Survey Date
Tuesday 26 May 2015
Wednesday 27 May 2015

6.7

(g) Weather Conditions
1)

Wind speed(s) and direction(s)

Measured wind speeds on both dates of measurements were typically between 2.0 and 3.0
m/s, with an occasional increase in wind speed up to 4 m/s. The wind direction was
generally north westerly on Tuesday 26 May 2015 and westerly on Wednesday 27 May
2015.
2)

Presence of conditions likely to lead to temperature inversion (e.g. calm nights with
little cloud cover)

Conditions noted as light – gentle breeze, good cloud cover, and 16/17˚C. Therefore
conditions were unlikely to lead to a temperature inversion.
3)

Precipitation

Conditions noted as dry, with no precipitation.
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4)

Fog

No fog or mist – conditions noted as clear.
5)

Wet ground

Conditions noted as above with no signs of precipitation.
6)

Frozen ground or snow coverage

Conditions noted as dry and warm, with no precipitation.
7)

Temperature

Temperatures were recorded at around 16-17˚C, but fell to around 8˚C overnight.
8)

Cloud Cover

75% cloud cover was noted (6/8 oktas) on the 26 May 2015 and full cloud cover on 27 May
2015.

6.8

(h) Date(s) and Time(s) of Measurements
Baseline measurements were undertaken between 13:00 hours on Tuesday 26 May 2015
and 16:30 hours on Wednesday 27 May 2015.
Sample plant noise measurements were carried out between 14:15 and 16:10 hours on
Tuesday 26 May 2015 and between 16:20 and 16:40 hours on Wednesday 27 May 2015,
during which time the baseline measurements should be ignored.

6.9

(i) Measurement Time Intervals
The measurement time interval used was 15 minutes for the baseline noise monitoring.
Attended sample baseline measurements for comparison to the unattended monitoring
were 5 minutes.
Plant noise measurement periods were to suit the plant periods of operation as relevant to
this assessment. Typically these were 30 - 45 seconds.

6.10

(j) Reference Time Interval(s)
The reference time interval is 1 hour for a daytime assessment. A period of 15 minutes is
applicable after 23:00 hours.
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6.11

(k) Specific Sound Level
1)

Measured sound level(s)

The specific sources are installed and operational and measurements have been
undertaken at various distances from the units with the units operating for short periods at
what is understood to be their maximum design output.
For these units the manufacturer’s data on noise output is available and is normally
measured at 1m from the units and at a height of 1m on a hard reflecting plane. The
manufacturers data indicates the sound pressure level (Lp) quoted below.
Mitsubishi Unit model (Serial number)

Manufacturer’s Noise data (Lp , dB)

PURY-P250Y JM-A (46W08072)

57

PURY-P300Y JM-A (46W08059)

59

PURY-P450Y JM-A (45W02112/3)

62

The details of plant noise measurements, undertaken by WBM on site on 26 and 27 May
2015 are provided in Appendices C (layout and measurement positions), E (survey details)
and Appendix G, the results of these measurements.
Measurements were undertaken in both cooling and heating mode, with the heating mode
noted as being the noisiest mode of operation, as can be seen by comparing the data in
Appendix G.
For measurement position 4, 5 and 6 (undertaken at 1m, 2m and 4m from units C&D and
E&F), the measurement levels are 78dB, 76dB and 73dB LAeq,T respectively. The level
closer to one of the fan units (location 9, near to unit E&F fans) was 77 dB LAeq,T.
The measurement periods, T, were around 30 to 40 seconds, the time at which all the units
appeared to be operating at maximum capacity.
Note that the manufacturer’s data provides overall and octave band noise levels, but it
does not provide one third octave band levels which may or may not show variations in the
level, as noted on site. If the on-site measured one third octave band levels are converted
to octave band levels, the indication is, for example, that the noise level at 63Hz is around
8 dB higher than that indicated by the manufacturer’s data.
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For this reason one recommendation in Section 6.2 of this report is to discuss this with the
M&E designer/installer and plant suppliers to explore the possibility of reducing plant noise
levels at source.
It is also noted that the drop off in noise level with doubling of distance is around 3dB,
similar to a line source. Under cooling mode the plant noise levels were around 65-66 dB
LAeq,T but operation under cooling appeared to vary more than heating, though at around
10dB lower is less of a concern.
2)

Residual sound level(s) and method of determination

The measured 15 minute baseline sound levels have been presented in detail in
Appendices F and H, at install location A, between 26 and 27 May 2015. The sample
5 minute measurements are in general agreement (see Appendix G).
A summary of the measurement method and results is given in Section 4 and Table 3 of
this report. For each period the range and average of the residual sound levels are shown
below.
Residual Sound Level Range
(Average in brackets)
(dB LAeq,15 mins, free field)

Date

Period

26 May 2015

Daytime (13:00-19:00 hours)
(excludes 14:00-16:15 hours)*

48-56 (51)

Evening (19:00-23:00 hours)

38-66 (55)

27 May 2015

Night-time (23:00-03:30 hours)#

36-42 (38)

#

47-60 (54)

Night-time (03:30-07:00 hours)
Daytime (07:00-16:00 hours)

46-60 (51)

* This period was excluded as plant noise measurements were being undertaken
# Two periods when levels were distinctly different (refer Section 5.3)

3)

Ambient sound level(s) and method of determination

The ambient sound level is the level which comprises the residual sound and the specific
sound. Within the garden of the No 11 Hookhams Path, the ambient sound level(s) ranged
from 52dB to 55dB LAeq,T depending on location.
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It is considered that for the location closest to the plant (location C) the boundary
vegetation between the garden and the school may have some screening effect as may the
bio-chemical bunded store.
4)

Specific sound level(s) and method of determination

The specific sound levels at the receptor location, both in the garden amenity (Positions A
and C) and at the dwelling (Position B), have been measured. These are detailed in
Appendix G.
The levels shown are the ambient levels which includes contributions from the residual
sound and the specific sound. The ambient sound levels, with plant operating on maximum
capacity, can be corrected for the residual level present to give the specific sound level and
this is summarised below.
Location

Measured Ambient
Sound Level (when plant
operating on maximum
output) (dB LAeq,T)

Residual
Noise
Level (dB
LAeq,T)

Specific Sound Level
(ambient level corrected
for the residual level)
(dB LAeq,T)

A - Install

52

48

50

B - Dwelling

49*

47

45

C - End of
garden

55

48

54

Comments

Residual level from
the installed meter,
following plant tests
(16:15 hours 26 May
2015)
Residual
measurement at the
dwelling when plant
heard to have turned
off.
Residual level from
the installed meter,
following plant tests
(16:15 hours 26 May
2015)

* corrected from façade to free field level as residual noise level is free field
5)

Justification of methods

As the plant is installed it is the appropriate to assess the specific sound levels using
measurement of the specific source, residual sound levels and ambient sound levels to
establish the effect of the plant on the nearest residential receptors.
6)

Details of any corrections applied

There is no need to apply any corrections, apart from subtracting logarithmically the
residual sound levels from the measured ambient sound levels to give an indication of the
specific sound level associated with the plant being assessed.
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6.12

(l) Background Sound Level(s)
Background sound level(s) and measurement time interval(s) and, in the case of
measurements taken at an equivalent location, the reasons for presuming it to be
equivalent.
The background sound levels have been measured at location A in a free field position, as
set out above and in Section 4 of this report. This location is one of a row of properties
affected by the plant and is representative of all these nearby dwellings.
As can be seen from the graph in Appendix F and data in Appendix H, the background
sound levels are relatively steady throughout the daytime period with small increases in the
LA90, 15 mins background sound level in the early morning and later afternoon/early evening.
The average level of the background levels for the relevant daytime, evening and nighttime periods are summarised below.
Date

Period

26 May 2015

Daytime (13:00-19:00 hours)
(excludes 14:00-16:15 hours)

Average Background Sound Level
(dB LA90,15 mins free field)
43

Evening (19:00-23:00 hours)
27 May 2015

40
#

36

Night-time (03:30-07:00 hours)#

43

Daytime (07:00-16:00 hours)

41

Night-time (23:00-03:30 hours)

* This period was excluded as plant noise measurements were being undertaken
# Two periods when levels were distinctly different (refer Section 5.3)

The background begins to drop at 21:30 hours and picks up significantly at 03:30 hours. On
27 May 2015 sunrise was just before 05:00 hours and the increase in noise at that time
would be likely due to the dawn chorus and later road traffic. It is appropriate to use the
average of the background sound level measurements in the periods set out above as the
level does not vary greatly.

6.13

(m) Rating Level(s)
1)

Specific sound level(s)

The specific sound level(s) are stated in 5.11 above.
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2)

Any acoustic features of the specific sound

In sections 5.1 and 5.2 specific sound generating mechanisms and characteristics at the
heat pump units have been discussed. If such acoustic characteristics are heard at the
receptor locations then a feature correction to account for such noises should be included
and added to the specific noise level.
At the receptor locations in the garden and at the dwelling broadband noise from the units
at maximum capacity is perceptible although it might not be as noticeable if there were not
also strong components at lower frequencies. These tones tended to shift depending on the
units that are operating at the time and at what capacity. The tones were noted to be at
either at 50Hz and 100Hz or 63Hz and 160Hz, sometimes being elevated in two adjacent
one third octave bands.
WBM has reviewed the one third octave band measurement data, which shows increased
noise levels within the frequency bands mentioned above and these match that heard
subjectively on site.
However; if the data is assessed using the method set out in BS 4142: 2014 Annex C,
these tones, while clearly perceived, do not generate a level difference of greater than
15dB (in the bands 25Hz to 125Hz) and 8dB (in the bands 160Hz to 400Hz) in both of the
adjacent third octave bands. There are, however, notable tones and instances where these
level differences are greater than 10dB at the install location in the garden and 8dB at the
dwelling.
It is these tones, rather than the overall noise level, without the tones, that are considered
likely to be causing noise issues within the dwellings, and subsequent complaints. In the
garden the overall noise levels as well as prominent tones are an issue. WBM were
advised by the resident at No 11 Hookhams Path, that when the units run-up early in the
morning (at full capacity) the noise within the dwelling is at its worst.
On the basis that the tones are clearly perceptible and maybe highly perceptible at very
quiet periods, such as first thing in the morning an adjustment for tonality should be made
of +6dB.
There was no impulsivity characteristic witnessed during the surveys, however, the run up
to full capacity was noted to sound like an engine type noise and then subsequently similar
to a propeller type fan.
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If there are continual start up and run down periods then this would be noted as intermittent
and this would attract a further +3dB adjustment.
Overall, an adjustment for acoustic features would therefore be +9dB.
One Third Octave Band
WBM understand from the school and Mr Jones (owner of No 11 Hookhams Path) that
complaints have indicated that noise at lower frequencies early in the morning has been
disturbing. As there are particular frequency components audible at the dwelling, WBM has
also reviewed the third octave band plant data against the third octave band background
sound data.
The plant noise is relatively constant while on maximum duty and therefore during the
measurement period used. During this period the plant will control the background sound
level (L90,T data) and so this data has been presented to illustrate the effect of particular
lower frequencies in the graph below.

Woolaston School - Measured Third Octave Plant Noise &
Background Level (Presented as L90,T data for clarity)
90
Location A: Installed meter location in garden
Location 9: 1m from Unit F adjacent top fans
Location 4: 1m from Units C,D,E&F

80

Location B: 2m from house rear facade doors
Background average 13:00-14:00 & 16:15-18:45 26/05/15
Location C: End of garden adjacent greenhouse approximately 11m from plant.
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As can be seen, the plant noise is above the background sound level at locations A, B
and C. Location C is a façade level so as free field would be around 3dB lower, but it is the
peaks at 50Hz, 63Hz, 100Hz, 125Hz and 160Hz that are noticeable at the receptors.
Lower frequency noise break-in to dwellings may excite particular room modes and cause
there to be significant amplification of noise levels at these frequencies inside the dwelling.
Based on the above graph and looking at specific third octave band data from all
measurements to achieve a level equal to background sound level would require the plant
noise to be reduced by at least 20dB and up to 25dB at low frequencies.
3)

Rating level(s)

The rating level is therefore equal to the specific noise level plus a 9 dB correction, as
discussed above and set out above and in Section 9 of BS 4142: 2014. The rating level at
each location within No 11 Hookhams Path is therefore as follows:
Location

6.14

Rating Level, (dB LAr, Tr)

A: Install

50 + 9 = 59

B: Dwelling

45 + 9 = 54

C: End of Garden

54 + 9 = 63

(n) Excess of the rating level(s) over background sound level(s)
Excess of the rating level(s) over the measured background sound level(s) and the initial
estimate of the impacts
The level of impact is assessed by comparing the rating level of the specific sound source
with the background sound level for the quietest period that the plant would need to be
operating.
Typically, the greater the difference, the greater the magnitude of the impact depending on
the context. The excess of the rating level over the measured Background Sound Level
(BSL) for each location is set out below.
The Background Sound Level (BSL) is discussed in Section 5.12 and for evening plant
operation and lowest daytime operation would be 40dB and 41 dB LA90,15

mins free field,

respectively. It is assumed that plant needs to operate in the evenings.
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Location

6.15

Rating Level
(dB LAr, Tr)

BSL
(dB LA90,15 mins free field)

Excess of the rating
level over BSL (dB)

A: Install

59

40

19

B: Dwelling

54

40

14

C: End of Garden

63

40

23

(o) Conclusions of the assessment after taking context into account
The excess of the rating level over the measured background noise level is between 14
and 23dB, depending on location. Note that the BS 4142: 2014 scope applies to the likely
effects of sound on people who might be inside or outside a dwelling or premises used for
residential purposes.
When the rating level is above the background sound level, a difference between these
levels of around +5 dB is likely to indicate an adverse impact. A difference of +10dB or
more is an indication of a significant adverse impact, which is the case here.
Where the rating level does not exceed the background sound level, this is an indication of
the specific sound source having a low impact and should be the minimum that any
mitigation aims to achieve at this site.

6.16

(p) The potential impact of uncertainty
Section 10 of BS 4142:2014 states: “Consider the level of uncertainty in the data and
associated calculations. Where the level of uncertainty could affect the conclusion, take
reasonably practicable steps to reduce the level of uncertainty. Report the level and
potential effects of uncertainty.”
For the heat pump plant at Wollaston School the rating level is so far in excess of the
background level, and specific one third octave band noise levels are so far in excess of
the respective one third octave band background sound level, that uncertainty will not
change the outcome and recommendations for this assessment.
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7

Comments and Recommendations
The BS 4142 assessment and the analysis of the one third octave plant data and
background sound level data, both indicate that a significant level of mitigation will be
required. WBM recommend that the level of mitigation should be at the very least 20dB and
preferably closer to 25dB. This will depend upon whether the tonal noise from the plant can
be mitigated by modification to the plant or plant set-up.
It is important to note that the lower frequency noise affecting the nearby dwellings, not just
the broadband noise from the plant, will need to be mitigated.
Typically for M&E plant mitigation the installation of screening or a noise barrier close to the
source(s) of the noise can be sufficient, however, there are two reasons why this is not
likely to be an option here:
a) The level of attenuation required is at the limit of that which can effectively be provided
by screens or acoustic barriers.
b) The plant sits against 3 walls causing significant and complex reflections towards the
dwellings. These walls are around 6m high and will reflect sound back over the screen,
effectively lifting the apparent source height and reducing the effectiveness of any
barrier.
WBM understand from MHA that re-locating the plant would not be an option and,
assuming this is the case, WBM propose that the plant is enclosed.

7.1

Level of Mitigation Required
The BS 4142: 2014 scope applies to the likely effects of sound on people who might be
inside or outside a dwelling or premises used for residential purposes. This assessment
has identified in Section 5.14 that the reduction in the overall specific sound level to
achieve a rating level that does not exceed the background sound level, and so have a low
impact is 14 – 23 dB, depending upon the location.
Based on the data analysed, the reduction in specific octave bands to ensure that the
specific sound level does not exceed the background sound level is 22dB at 63Hz and
23dB at 125Hz.

Page 27 of 43

In achieving the lower frequency performance the attenuation required at higher
frequencies should readily be achieved.

7.2

Outline of Potential Mitigation
WBM’s remit includes providing an outline of the potential mitigation necessary to control
the plant noise at Wollaston School. The aim is to achieve a rating level for the specific
sound which is equal to or less than the background sound level. The following approach is
suggested for consideration by the school.
1. Review plant operation and tonal noise emissions from plant.
WBM has reviewed the published noise data from Mitsubishi on the units installed. The
measured plant noise levels on-site do not contradict the published data. The
manufacturer’s noise data only provides octave band noise levels, from which it is not
possible to discern if there are potential tonal qualities to the noise emitted.
It is suggested that it could be worthwhile for the school’s M&E designers/installers (or the
school themselves) to first establish if there is anything that can be done with the plant, or
operation of the plant, to reduce the overall noise level and/or tonal components of noise.
These units are indicated as having a low noise mode, which could be investigated, though
this may reduce output capacity and would need to be confirmed with the M&E
designers/installers.
2. If plant levels can be reduced then re-measure and review mitigation level required.
If it is possible to reduce plant noise directly, undertake further measurements to establish
a revised level of mitigation required.
3. Undertake enclosure design based on current data (or revised data if plant noise can be
reduced).
Based on the level of mitigation set out in Section 6.1 (to be reviewed if plant noise can be
reduced), design an enclosure that can achieve an overall level reduction of 25dB, with a
minimum octave band performance of 22dB at 63Hz and 23dB at 125Hz.
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The design of the enclosure will need to allow for access doors for maintenance and
inclusion of attenuated openings designed to allow for the correct airflow to the plant and to
attenuate noise break-out.
When the plant is enclosed the level of noise within the enclosure will increase and the
enclosure will need to be design to allow for this. Some internal acoustic absorption may be
necessary. Also, as the plant generates significant noise at low frequencies the design of
the enclosure will need to take due account of this.
It is expected that composite insulated panel with additional dense panel should be capable
of achieving the performance required, subject to a detailed assessment and suitable
attenuated openings and access door.

8

Summary and Conclusions
WBM was commissioned by Wollaston School to carry out a noise assessment of the
External M&E Plant serving their refurbished science block buildings, at their school
premises at Irchester Road, Wollaston, Wellingborough, Northants.
The External M&E Plant is located on the south west side of the refurbished science block,
facing dwellings on Hookhams Path. Following complaints about noise from the plant the
local authority (Borough Council of Wellingborough) has requested that that a noise
assessment be undertaken in accordance with BS 4142: 2014.
WBM carried out baseline sound surveys and plant noise measurements at the site on
Tuesday 26 May 2015 and Wednesday 27 May 2015, including installing noise monitoring
equipment to measure baseline sound levels over a 24 hour period.
The results of the surveys indicate that subjectively and objectively the plant noise levels
exceed the background sound level and for certain low frequencies the plant noise exceeds
the background sound level by a significant margin.
Assessment using the method set out in BS 4142: 2014 Annex C, indicates that the level
difference between adjacent third octave bands is not quite sufficient to confirm the
prominence of the tones. However, subjectively, lower frequency components of plant
noise are audible at the nearest dwellings and these are clearly seen in the third octave
data, which appear one of the main causes of complaints.
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The BS4142 assessment identifies that an adjustment for acoustic features would be +9dB
and to achieve a rating level equal to the background sound level, the overall level of
mitigation required would be 20dB at the least.
However, due to the level of noise in specific third octave bands, the reduction in the 63Hz
and 125Hz octave bands may require the performance to be closer to 25dB of mitigation in
order to ensure that the specific sound level does not exceed the background sound level
at these frequencies.
This report recommends that a review of the plant operation and tonal noise emissions with
the plant manufacturers could be worthwhile investigating to see if plant noise levels can be
reduced. The report also sets out the outline requirements for mitigation, with a view to
delivering a low noise impact from the plant, which will require the design of a suitable
enclosure to achieve the required reduction in plant noise levels.

Richard Lyons
BEng PhD CEng MIOA MCIBSE
Partner
(This document has been generated electronically and therefore bears no signature)
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Appendix A – Glossary of Acoustic Terms
General Noise and Acoustics
The following section describes some of the parameters
that are used to quantify noise.
Decibels dB
Noise levels are measured in decibels. The decibel is
the logarithmic ratio of the sound pressure to a
-5
reference pressure (2x10 Pascals). The decibel scale
gives a reasonable approximation to the human
perception of relative loudness. In terms of human
hearing, audible sounds range from the threshold of
hearing (0 dB) to the threshold of pain (140 dB).
A-weighted Decibels dB(A)
The ‘A’-weighting filter emulates human hearing
response for low levels of sound. The filter network is
incorporated electronically into sound level meters.
Sound pressure levels measured using an ‘A’-weighting
filter have units of dB(A) which is a single figure value
to represent the overall noise level for the entire
frequency range.
A change of 3 dB(A) is the smallest change in noise
level that is perceptible under normal listening
conditions. A change of 10 dB(A) corresponds to a
doubling or halving of loudness of the sound. The
background noise level in a quiet bedroom may be
around 20 –30 dB(A); normal speech conversation
around 60 dB(A) at 1 m; noise from a very busy road
around 70-80 dB(A) at 10m; the level near a pneumatic
drill around 100 dB(A).
Façade Noise Level
Façade noise measurements are those undertaken
near to reflective surfaces such as walls, usually at a
distance of 1m from the surface. Façade noise levels
at 1m from a reflective surface are normally around 3
dB greater than those obtained under free field
conditions.
Freefield Noise Level
Freefield noise measurements are those undertaken
away from any reflective surfaces other than the ground
Frequency Hz
The frequency of a noise is the number of pressure
variations per second, and relates to the “pitch” of the
sound. Hertz (Hz) is the unit of frequency and is the
same as cycles per second. Normal, healthy human
hearing can detect sounds from around 20 Hz to 20
kHz.
Octave and Third-Octave Bands
Two frequencies are said to be an octave apart if the
frequency of one is twice the frequency of the other.
The octave bandwidth increases as the centre
frequency increases. Each bandwidth is 70% of the
band centre frequency.

Two frequencies are said to be a third-octave apart if
the frequency of one is 1.26 times the other. The third
octave bandwidth is 23% of the band centre frequency.
There are recognised octave band and third octave
band centre frequencies. The octave or third-octave
band sound pressure level is determined from the
energy of the sound which falls within the boundaries of
that particular octave of third octave band.
Equivalent Continuous Sound Pressure Level LAeq,T
The ‘A’-weighted equivalent continuous sound pressure
level LAeq,T, is a notional steady level which has the
same acoustic energy as the actual fluctuating noise
over the same time period T. The LAeq,T unit is
dominated by higher noise levels, for example, the
LAeq,T average of two equal time periods at, for
example, 70 dB(A) and 50 dB(A) is not 60 dB(A) but
67 dB(A).
The LAeq, is the chosen unit of BS 7445-1:2003
“Description and Measurement of Environmental noise”.
Maximum Sound Pressure Level LAmax
The LAmax value describes the overall maximum ‘A’weighted sound pressure level over the measurement
interval. Maximum levels are measured with either a
fast or slow time weighted, denoted as LAmax,f or LAmax,s
respectively.
Noise Rating NR
The noise rating level is a single figure index obtained
from an octave band analysis of a noise. The NR level
is obtained by comparing the octave band sound
pressure levels to a set of reference curves and the
highest NR curve that is intersected by the sound
pressure levels gives the NR level.
Statistical Parameters LN
In order to cover the time variability aspects, noise can
be analysed into various statistical parameters, i.e. the
sound level which is exceeded for N% of the time. The
most commonly used are the LA01,T, LA10,T and the
LA90,T.
LA01,T is the ‘A’-weighted level exceeded for 1% of the
time interval T and is often used to gives an indication
of the upper maximum level of a fluctuating noise
signal.
LA10,T is the ‘A’-weighted level exceeded for 10% of the
time interval T and is often used to describe road traffic
noise. It gives an indication of the upper level of a
fluctuating noise signal. For high volumes of
continuous traffic, the LA10,T unit is typically 2–3 dB(A)
above the LAeq,T value over the same period.
LA90,T is the ‘A’-weighted level exceeded for 90% of the
time interval T, and is often used to describe the
underlying background noise level.
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Appendix B – Site Plan & Baseline Survey Measurement Locations
Extract from Michael Hyde & Associates Limited drawing titled “Refurbishment of the Old Science
Block, Wollaston School, Northants” drawing number 3WS1/000/Rev A, dated October 2013.

N

C
A - Install
B

The measurements were undertaken at the following locations, with A and C being free-field
locations and B a façade location.
Location

Description

A

Install location – Garden of No 11 Hookhams Path in a central position by the
central greenhouse and swingchair.

B

Rear facade of No 11 Hookhams Path approximately 2m from patio doors.

C

Towards end of garden near second greenhouse, approximately 11m from plant.
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Appendix B (Continued)

Plant Location

C

A - Install
B

Plate 1: Overhead View of Install Location and Plant Location.

Plate 2: Plant Arrangement
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Appendix C – Plant Noise Measurement Locations

7

Units
C&D

6

1
3 2
2
5 4
8 9

Units
A&B

Units
E&F

A

The measurements were undertaken at the following locations.
Location

Description

1

Centrally located between units A&B and C&D

2

1m from units C&D centrally.

3

2m from units C&D centrally.

4

1m from units C,D,E&F centrally.

5

2m from units C,D,E&F centrally.

6

4m from units C,D,E&F centrally.

7

Approximately 16m directly from units C&D (down the path
running between the gardens)

8

1m from units E&F centrally.

9

1m from unit F adjacent top fans
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Appendix D – Installed Meter Survey Details
Date and Locations of Survey
Noise measurements were undertaken using installed noise monitoring equipment between 13:00
hours on Tuesday 26 May 2015 and 16:30 hours on Wednesday 27 May 2015.
The measurements were undertaken at location A shown in Appendix B in a free-field position
mounted on a tripod in the garden of No 11 Hookhams Path. This was a central position in the
garden, between the dwelling and the school building.
Survey carried out by
Richard Lyons
Observed Weather Conditions
Day & Date
Tuesday
26 May 2015
Wednesday
27 May 2015

Time
hours
12:30
16:15

Comment

Cloud
Oktas

Temp
°C

Direction

Speed, m/s

6/8

15

NW

2-3

8/8

16

W

2-3

Dry, sunny spells,
overcast, occasional
gusts to 4m/s
Dry, fully overcast,
occasional gusts to 4m/s

Wind

Instrumentation used (Serial Number)
Rion NL-52 Sound Level Meter (420715)
Rion NC-74 Calibrator (34425556)
Calibration
The instrumentation used (including serial number in brackets) is tabulated above. The sensitivity
of the meter was verified on site immediately before and after the survey using the associated field
calibrator. The measured calibration levels were as follows:
Survey Date
Tuesday 26 May 2015
Wednesday 27 May 2015

Start Cal

End Cal

94.1 dB(A)

-

-

94.1 dB(A)

The meter and calibrator are tested monthly against a Brüel and Kjær Pistonphone, type 4220
(serial number 375806) and a Norsonic Calibrator, type 1253 (serial number 22906) with UKAS
approved laboratory certificates of calibration. In addition, the meter and calibrator undergo
traceable calibration at an external laboratory every two years.
Survey Details
Continuous measurements of 15 minute duration were taken using a data logging sound level
meter installed at the site during the times and locations stated above. The meter microphone was
mounted on a tripod at a height of approximately 1.4 metres above ground level in the garden of
No 11 Hookhams Path. A RION WS-15 weather protection windshield was used throughout the
survey. A-weighted and octave band levels were recorded.
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Appendix E – Attended Sample Survey Details
Date and Locations of Survey
Sample baseline noise measurements were undertaken at Location A, shown in Appendix B,
during the daytime of Tuesday 26 May 2015 (between 13:10 and 13:30 hours)
Sample plant noise measurements were undertaken at:
1) Locations A and C, shown in Appendix B, during the daytime of Tuesday 26 May 2015
between 15:55 and 16:00 hours.
2) Locations 1 and 9, shown in Appendix C, during the daytime of Tuesday 26 May 2015
between 14:15 and 16:10 hours.
3) Locations A and B, shown in Appendix B, during the daytime of Wednesday 27 May 2015
between 16:20 and 16:40 hours.
Survey carried out by
Richard Lyons
Weather Conditions
26 May 2015 – Dry; sunny; 6/8 oktas cloud cover; winds NW 2-3m/s, gusts 4 m/s; temp 15°C.
27 May 2015 – Dry; fully overcast with dull sunshine; winds W 2-3m/s, gusts 4 m/s; temp 16°C.
Instrumentation used (Serial Number)
The instrumentation used (including serial number in brackets) is tabulated below.
Norsonic 140 Sound Level Meter (1403136)
Norsonic 1251 Calibrator (31992)
Calibration
The sensitivity of the meter was verified on site immediately before and after the survey. The
measured calibration levels were as follows:
Survey Date

Start Cal

End Cal

Tuesday 26 May2015

113.8 dB(A)

113.7 dB(A)

Wednesday 27 May 2015

113.7 dB(A)

113.7 dB(A)

The meter and calibrator are tested monthly against a Brüel and Kjær Pistonphone, type 4220
(serial number 375806) and a Norsonic Calibrator, type 1253 (serial number 22906) with UKAS
approved laboratory certificates of calibration. In addition, the meter and calibrator undergo
traceable calibration at an external laboratory every two years.
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Survey Details
Attended sample baseline measurements of 15-minute duration were taken at Locations A, B and
C with the microphone at a height of around 1.4 metres above local ground level, with a windshield
used throughout. Location B was a façade locations and A and C free field locations.
Attended sample plant measurements of 15-minute duration were taken at Locations 1 to 9 with
the microphone at a height of around 1.2 - 1.4 metres above local ground level, with a windshield
used throughout. Location 9 was around 2m at this was used to indicative levels from the heat
pump fan units mounted on the top.
A-weighted and third octave band levels were recorded.
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Appendix F – Chart of Install Survey Results

Appendix G – Attended Sample Survey Results
Sample Baseline Measurements at Install Location A: 26 May 2015
Weather: Dry; sunny spells; overcast (6/8 oktas); winds westerly 2-3m/s, ocassional gust 4 m/s;
temperature 15°C.
Results dB

Start
Time

Dur’n
(mins)

LAeq,T

LAmax,f

LA10,T

LA90,T

13:10

5

44

64

45

39

13:20

5

49

66

52

43

13:26

5

49

60

53

42

Comments / Observations
Distant & local Road Traffic (RT); neighbouring water feature
& wind chimes in lulls; birdsong; distant Aircraft (AC)
movements; light breeze in trees; light AC;
Distant & local RT; birdsong; gardening activity in garden
next door.
Distant & local RT; noisy trailer on Irchester Road; birdsong;
distant AC movements.

Sample Plant Noise Measurements: 26 May 2015
Plant on Heating Mode
Start
Time

Dur’n
(mins)

Position

14:45
14:46
14:47
14:48
14:52
14:53
14:54
14:55
16:07
16:08

00:30
00:30
00:25
00:30
00:29
00:31
00:42
00:12
00:30
00:30

1
2
2
3
4
5
6
7
9
4

Results dB
LAeq,T

LAmax,f

LA10,T

LA90,T

70
72
72
69
78
76
73
56
77
75

72
73
73
70
79
77
74
58
78
76

71
72
73
70
78
76
73
57
77
75

70
71
71
69
77
75
72
54
76
75

Comments / Observations
Units A,B,C&D operating
Units A,B,C&D operating
Units A,B,C&D operating
Units A,B,C&D operating
All Units operating
All Units operating
All Units operating
All Units operating
All Units operating
Units C,D,E&F operating

Plant on Heating Mode – Measurements in Garden of No 11 Hookhams Path
Start
Time

Dur’n
(mins)

Position

15:55

00:30

15:58
15:59

Results dB
LAeq,T

LAmax,f

LA10,T

LA90,T

C

54

62

55

53

00:30

C

55

61

57

53

00:30

A

52

59

55

47

Comments / Observations
Plant clearly audible, broadband and varying
lower frequency noise.
Plant clearly audible, broadband and varying
lower frequency noise .
Plant audible but significant residual noise
also.
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Appendix G (Continued)
Sample Plant Noise Measurements: 26 May 2015
Plant on Cooling Mode
Start
Time

Dur’n
(mins)

Position

14:18
14:21
14:21

00:12
00:30
00:30

14:25

Results dB
LAeq,T

LAmax,f

LA10,T

LA90,T

2
8
8

68
67
68

72
69
68

69
67
68

68
66
68

00:30

4

65

66

65

64

14:26

00:46

5

66

68

67

64

14:27
14:34

00:30
00:33

5
8

66
63

67
64

67
64

66
63

Comments / Observations
Units A&B operating.
Units E&F operating
Units E&F operating
Units C,D,E&F operating (not on full
output)
Units C,D,E&F varying operation; rattle
noise
Units C,D,E&F varying operation; rattle
noise
Units E&F operating

Sample Plant Noise Measurements: 27 May 2015
Weather: Dry; completely overcast (8/8 oktas) with dull sunshine; winds Westerley 2-3m/s,
ocassional gusts 4 m/s; temperature 16°C.
Plant on Heating Mode

Start
Time

Dur’n
(mins)

Position

16:20

00:30

16:22

Results dB
LAeq,T

LAmax,f

LA10,T

LA90,T

A

52

62

53

51

00:30

A

51

53

52

50

16:25

00:20

B

52

56

54

48

16:26

00:24

B

47

60

47

44

16:28

00:30

B

48

57

52

43

16:38

00:18

A

53

65

54

51

Comments / Observations
Plant cycling with engine like sound, then low
frequency fan type noise as unit kicks in.
Plant cycling with engine like sound. Plant
audible with peaks at 63Hz and 160Hz.
Plant audible with peaks at 63Hz, 125Hz and
160Hz.
Plant cycled to low but still audible with peaks
at 50Hz and 100Hz.
Plant cycled off (to the ear) tonal noise
dropped off.
Plant on high with strong peak at 63Hz and
160Hz
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Appendix H – Installed Meter Data

Start Date

Start
Time
(hours)

Results dB (T = 15 minutes)
LAeq,T

LAmax,f

LA10,T

LA90,T

26/05/2015

13:00

49

71

53

41

26/05/2015

13:15

48

64

51

42

26/05/2015

13:30

48

63

51

42

26/05/2015

13:45

48

65

51

41

26/05/2015

14:00

49

67

51

43

26/05/2015

14:15

52

67

55

43

26/05/2015

14:30

51

72

55

41

26/05/2015

14:45

50

67

53

44

26/05/2015

15:00

50

71

52

41

26/05/2015

15:15

51

71

54

43

26/05/2015

15:30

53

71

56

44

26/05/2015

15:45

49

67

52

43

26/05/2015

16:00

56

80

59

46

26/05/2015

16:15

48

64

50

41

26/05/2015

16:30

50

63

53

43

26/05/2015

16:45

56

84

58

45

26/05/2015

17:00

54

72

58

45

26/05/2015

17:15

55

70

58

45

26/05/2015

17:30

53

70

58

44

26/05/2015

17:45

51

68

54

43

26/05/2015

18:00

50

77

50

43

26/05/2015

18:15

50

64

54

44

26/05/2015

18:30

48

63

50

42

26/05/2015

18:45

50

66

54

42

26/05/2015

19:00

50

69

54

41

26/05/2015

19:15

56

83

53

41

26/05/2015

19:30

66

94

58

45

26/05/2015

19:45

46

67

48

40

26/05/2015

20:00

45

62

47

39

26/05/2015

20:15

48

64

52

39

26/05/2015

20:30

45

64

47

41

26/05/2015

20:45

44

60

46

41

26/05/2015

21:00

48

65

51

40

26/05/2015

21:15

50

72

53

40

26/05/2015

21:30

46

71

49

40

26/05/2015

21:45

46

64

49

39

Averages (dB)
Comment
LAeq,T

LA90,T

Daytime

Plant Running during this period

Daytime

51

43

Evening
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Start Date

Start
Time
(hours)

Averages (dB)

LAeq,T

LAmax,f

LA10,T

LA90,T

26/05/2015

22:00

40

45

42

39

26/05/2015

22:15

40

67

41

37

26/05/2015

22:30

39

47

41

36

26/05/2015

22:45

38

47

41

36

26/05/2015

23:00

40

48

41

38

Night-time

26/05/2015

23:15

40

49

41

38

(Lower

26/05/2015

23:30

39

46

41

38

Levels)

26/05/2015

23:45

39

44

40

38

27/05/2015

00:00

38

50

39

37

27/05/2015

00:15

40

50

42

37

27/05/2015

00:30

38

46

39

36

27/05/2015

00:45

37

43

38

35

27/05/2015

01:00

38

51

39

36

27/05/2015

01:15

37

45

38

36

27/05/2015

01:30

37

47

39

36

27/05/2015

01:45

37

45

39

36

27/05/2015

02:00

37

46

39

35

27/05/2015

02:15

37

45

39

35

27/05/2015

02:30

37

43

38

35

27/05/2015

02:45

36

43

38

35

27/05/2015

03:00

37

44

38

36

27/05/2015

03:15

37

48

39

36

27/05/2015

03:30

42

58

45

37

27/05/2015

03:45

49

60

52

42

Night-time

27/05/2015

04:00

60

79

64

46

(Higher

27/05/2015

04:15

55

80

57

45

Levels)

27/05/2015

04:30

57

79

58

46

27/05/2015

04:45

51

73

55

41

27/05/2015

05:00

50

67

54

41

27/05/2015

05:15

52

69

55

43

27/05/2015

05:30

56

79

55

43

27/05/2015

05:45

50

70

53

40

27/05/2015

06:00

47

63

50

41

27/05/2015

06:15

50

65

54

42

27/05/2015

06:30

49

67

52

43

27/05/2015

06:45

48

60

51

42

27/05/2015

07:00

49

72

51

42

27/05/2015

07:15

49

70

52

41

27/05/2015

07:30

49

72

52

42

27/05/2015

07:45

49

71

52

43

Results dB (T = 15 minutes)
Comment

LAeq,T

LA90,T

55

40

38

36

54

43

Evening

Daytime
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Start Date

Start
Time
(hours)

LAeq,T

LAmax,f

LA10,T

LA90,T

27/05/2015

08:00

49

72

52

42

27/05/2015

08:15

48

67

51

42

27/05/2015

08:30

60

96

51

42

27/05/2015

08:45

48

69

51

41

27/05/2015

09:00

48

69

50

43

27/05/2015

09:15

48

70

50

42

27/05/2015

09:30

52

72

55

41

27/05/2015

09:45

47

64

50

40

27/05/2015

10:00

50

72

54

41

27/05/2015

10:15

59

81

57

42

27/05/2015

10:30

50

71

52

40

27/05/2015

10:45

52

72

56

41

27/05/2015

11:00

52

73

54

40

27/05/2015

11:15

50

66

54

40

27/05/2015

11:30

49

65

53

39

27/05/2015

11:45

49

71

52

41

27/05/2015

12:00

51

74

53

38

27/05/2015

12:15

51

74

50

40

27/05/2015

12:30

48

64

51

39

27/05/2015

12:45

46

73

48

39

27/05/2015

13:00

48

71

51

40

27/05/2015

13:15

47

63

51

39

27/05/2015

13:30

50

69

53

39

27/05/2015

13:45

49

64

52

40

27/05/2015

14:00

50

64

54

41

27/05/2015

14:15

49

68

52

40

27/05/2015

14:30

53

65

56

42

27/05/2015

14:45

51

65

55

41

27/05/2015

15:00

52

67

55

43

27/05/2015

15:15

51

66

54

41

27/05/2015

15:30

54

70

57

44

27/05/2015

15:45

49

70

52

43

27/05/2015

16:00

52

75

54

27/05/2015
27/05/2015

16:15
16:30

53
50

75
66

55
53

Results dB (T = 15 minutes)

Averages (dB)
Comment

LAeq,T

LA90,T

40

51

41

45
43

Plant Running during this period

Daytime
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Denotes location of proposed acoustic enclosure

DRAWING TITLE
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REVISION

-

ACOUSTICAL CONTROL ENGINEERS LIMITED
BROADWAY, BOURN, CAMBRIDGESHIRE CB23 2TA
Tel: 01954 718 344
Email: ace@acoustical.co.uk

Letter of Compliance
Project Reference:
Project Number:
Project

Acoustic Enclosure Wollaston School
14510
Acoustic Enclosure Wollaston School

Date:
Delivery Date:

17th of March 2016
Summer half term TBC

The attenuation scheme consists of an Acoustic Enclosure to suit:
-

Mitsubishi PURY-P900YSJM-A
Mitsubishi PURY-P550YSJM-A

We have designed the attenuation scheme to achieve 20 dBA reduction and in accordance with the
acoustic report from WBM Acoustic Consultants.
The Acoustic Enclosure and Attenuator assembly will have the following characteristics:
Footprint:
o
o
o
o

Length: 5600mm (+1200mm because of intake attenuator, 120mm on the ramp.)
Width: 5500mm
Height: 2300mm (+1500mm because of discharge attenuator)
Pressure drop of 35 Pascals with an Airflow of 18.18 m3/s

Depending on the final conversations with the Local Authority, the attenuators might need
to be 1500mm
Access to the enclosure for maintenance:
o
o
o
o

Access into the enclosure will be via removable panels on the side that will give access
to the coils of the PURYP900. Panels will be complete with clips and handles.
Personnel door to give access to the enclosure with handle and lock.
If the AC unit requires special access, please advise.
A removable discharge/intake plenum will be formed from 9mm marine plywood or
pre-galvanised steel to to prevent air re-circulation within the enclosure.

The proposed Acoustic Enclosure for the AC units will certainly reduce or even obviate any need for the
penalties for tonality and intermittency, furthermore, as the attenuators are not facing the nearest
sensitive location, some further (directivity) attenuation will be achieved.
The acoustic report shows plant sound levels of 54dBA at the end of the garden and 45dBA at the
dwelling; evening background sound levels of around 40dBA with residual average levels slightly higher
than this. It also shows a slight peak of around 50dB in the 100Hz band in the garden and a more
prominent peak of around 55dB in the 125Hz and 160Hz bands close to the rear of the dwelling. It
appears most likely that this is being exacerbated by a standing wave between building facades.
Reducing the overall sound level by around 20dBA and the low frequency tonal components by around
Directors: R. Collman S.A. Collman R.A. Collman
Registered Office: Broadway, Bourn, Cambridge CB23 2TA. Incorporated England 1061402

15dB will bring the overall sound level from plant down to below the existing background and residual
sound levels and reduce the tonal component to a similar level to the residual sound.
The acoustic panels will be made of 1mm thick steel with a plastisol finish and will incorporate a hihg
mass layer to improve acoustic insulation mainly at the lower end of the frequency range.
The acoustic performance (sound reduction index) of the acoustic panel is:

SRI

63

125

250

500

1K

2K

4K

21

25

29

34

38

42

38

The acoustic performance of the attenuators is:
63

125

250

500

1K

2K

4K

Intake attenuator
1200mm long

4

12

26

42

32

26

31

Discharge attenuator
1200mm long

4

13

31

47

44

38

38

The acoustic absorption that will also be installed around the plant as part of this work and the
directivity attenuation that the system’s design also provide will ensure that the acoustic design criteria
outlined above will be achieved.
Final design and costings is subject to the outcome of the negotiations ACE will establish with the Local
Authority with the objective to agree that the proposed enclosure is acceptable.
Conversations with Mitsubishi will also be required, so they can agree on the pressure drop that the
Attenuation System will introduce.

2

