N® VA

ACOD U MG S

Noise Impact Assessment of the installation of Extraction System and Condenser Units for
German Doner Kebab (GDK) Store

Client Name: GDK Woolwich Ltd

Client Address: Eagle House Eagle Way, Northfleet, Gravesend, DA11 9BJ]
Site Address: Unit B, 5/10 New Road, Gravesend, DA11 0AA

Date: 10/02/2022

WEB EMAIL: TELEPHONE



N® VA

ACOUSTICS

Authorisation and Version Control

Report Prepared By Mr P Soler, BEng, MIOA, MIET

Report Checked By Mr J Barrat-Gibson, MSc, MIOA, MIET

Report Approved By Mr A T Martin, MSc, MIOA, MCIEH, MIET, MInstSCE
Date 10/02/2022

Project Number 7251CS

Version Reference 02

Disclaimer

The opinions and interpretations presented in this report represent our best technical interpretation
of the data made available to us. However, due to uncertainty inherent in the estimation of all
parameters, we cannot, and do not guarantee the accuracy or correctness of any interpretation and
we shall not, except in the case of gross or wilful negligence on our part, be liable or responsible for
any loss, cost, damages or expenses incurred or sustained by anyone resulting from any
interpretation made by any of our officers, agents or employees. The findings and opinions expressed
are relevant to the dates of the site works and should not be relied upon to represent conditions at
substantially later dates. If additional information becomes available which may affect our
comments, conclusions or recommendations, the author reserves the right to review the information,
reassess any new potential concerns and modify our opinions accordingly. Except for the provision
of professional services on a fee basis, NOVA Acoustics Ltd does not have a commercial arrangement
with any person or company involved in the interests that are the subject of this report. NOVA
Acoustics Ltd cannot accept any liability for the correctness, applicability or validity for the
information they have provided, or indeed for any consequential costs or losses in this regard. Our
efforts have been made on a “best endeavours” basis and no responsibility or liability is warranted
or accepted by NOVA Acoustics Ltd.

Copyright © The material presented within this report is confidential. This report has been prepared
for the exclusive use of the client and shall not be distributed or made available to any other company
or person without the knowledge and written consent of NOVA Acoustics Ltd and the client. All works
undertaken by NOVA Acoustics Ltd are carried out in accordance with NOVA Acoustics Ltd’s terms

and conditions found at www.novaacoustics.co.uk.
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Executive summary

An environmental noise survey and noise impact assessment have been undertaken at Unit B, 5/10
New Road, Gravesend, DA11 OAA to assess the potential increase in noise levels from the
installation of the proposed extraction system and condensers units on the surrounding Noise
Sensitive Receptors. The measured background sound levels have allowed a BS4142:2014 noise

assessment to be carried out.

The BS4142:2014 assessment of the proposed Extract, Air Conditioning and Refrigeration System
indicates that, provided the units are installed as specified within this report and the
recommendations are implemented, the Rating Noise Level should not exceed the background sound
level. This indicates low impact in accordance with BS4142:2014 and ‘No Observed Effect Level’

when assessed in accordance with the NPSE and NPPF.
An overview of the recommendations can be found below:
Recommendations and Mitigation Measure Overview

- All mechanical plant should be fitted on appropriate anti-vibrational mounts.
- The make, model, location and any assumed noise emissions of the external units should
not be altered. If alterations to the specification and location of the units take place, further

assessment should be applicable.

The findings of this report will require written approval from the Local Authority prior to work

commencing.

GDK Woolwich Ltd 7251CS 10/02/2022
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1. Introduction

Overview

NOVA Acoustics Ltd has been commissioned to prepare a noise assessment for the installation of the
proposed mechanical plant for a German Doner Kebab (GDK) Store (the Proposed Development’) at
Unit B, 5/10 New Road, Gravesend, DA11 OAA (‘the Site’).

The applicant is preparing a planning application to be submitted (‘the Application’) to Gravesham

Borough Council.

The following technical noise assessment has been prepared to support the planning application to
Gravesham Borough Council. This report details the existing background sound climate at the

nearest receptors, as well as the sound emissions associated with the Proposed Development.

This noise assessment is necessarily technical in nature; therefore, a glossary of terms is included

in Appendix A to assist the reader.

Scope & Objectives
The scope of the noise assessment can be summarized as follows:

e Baseline sound monitoring survey to evaluate the prevailing background sound levels at the
nearest sensitive receptor (‘NSR’) to Site;

e Detailed sound modelling, acoustic calculation and analysis in accordance with; ISO9613 -
1 ISO 9613-2 - Attenuation of sound during propagation outdoors prediction methodology,
to predict sound levels at the NSR;

e A detailed assessment of the suitability of the Site, in accordance with relevant standards in
respect of sound from the proposed sources; and

¢ Recommendation of mitigation measures, where necessary, to comply with the requirements
of the National Planning Policy Framework (2019), Noise Policy Statement for England
(2010) and British Standard BS 4142:2014+A1:2019 - Methods for rating and assessing
industrial and commercial sound. Further information on the legislation can be found in

Appendix B.
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2. Environmental Noise Survey

Measurement Methodology

In order to characterise the sound profile of the area at the closest sensitive receptor (NSR), an
environmental sound survey has been carried out from the 26/01/2022 to the 28/01/2022. The
monitoring position was chosen in order to collect representative sound levels at the NSR during the

typical operational periods of the proposed development. The monitoring location is shown in Figure

Figure 1.0 - Indicative Site Layout

Context & Subjective Impression

The area surrounding the site is primarily commercial with few residential dwellings. All the premises
along New Street and Princess Street are commercial on the ground floor and also on the above
floors. Many of the existing commercial units, for example, ‘McDonald's’, ‘Burguer King’, ‘Greggs’,
among others are similar in nature to the Proposed Development. Therefore, it is understood that
the proposed GDK store will be in line with the current environment. The noise profile of the area is
dominated by road traffic, deliveries and patron noise at the front of the site. At the rear, the main
noise sources are distant traffic and deliveries and patron noise breaking out the gallery at Wakefield

Street. It is also audible plant noise from the surrounding commercial premises.

The proposed external plant units will be located on the roof as per the image below:

GDK Woolwich Ltd 7251CS 10/02/2022
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Figure 2.0 - Location of the Proposed External Plant Units

Environmental Noise Survey Results

The client has stated that the proposed plant may operat at any time during day and night time
indistinctively. The table below outlines the background sound levels, during the operational period
of the plant, that will be used as the baseline for the noise assessment. Further summary results for

the entire measurement period can be found in Appendix D.

Measurement Position MP1

*SMR Min. Max.
Measurement Period ('t’) LA90,15min
LA90,15min LA90,15min LA9o,15min
Night 1 - 26/01/2022 - 11:00 - 23:00 52.0 50.0 47.0 55.0

Table 1.0 - Background Sound Level Summary Results
*Statistically Most Repeated

As can be seen in the table above the lowest measured Laogo,15min Value is 47.0 dB. This is the lowest
backgoudn sound level measured during the entire environmental surve, hence, it is deemed

‘Typical’ and will be used in the following analysis providing a robust assessment.

GDK Woolwich Ltd 7251CS 10/02/2022
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3. BS4142:2014 Noise Assessment

The following section of the report analyses the expected impact of the noise emissions associated

with the proposed units. The following equipment is to be installed:

Specific Noise Distance Specific Noise Acoustic Feature

Plant Equipment No.
Level @ 1m *? to NSR Level at NSR*2 Correction *3

CUSTOMER AC
CONDENSER - MHI 1 59.0 34m 28.0
FDC200VSA

KITCHEN & B.O.H
DUCTED AC CONDENSER 1 59.0 34m 28.0
- MHI FDC200VSA

WALK IN FRIDGE
2 51.0*4 34m 23.0
CONDENSER - TBC Tonality +2

KITCHEN EXTRACT FAN -
SYSTEMAIR MUB062
630D4-A2 IE2 with

Silencer *5

1 78.0 34m 41.0

KITCHEN SUPPLY FAN -
FLAKT WOODS 56]M with 1 75.0 34m 26.0

Silencer *>
Cumulative Rating Noise Level Lar,7r @ NSR 44.0 dBA

Table 2.0 - Plant Noise Emissions

*1 The specific noise has been determined taking into account the heating cycle (refer to datasheets in Appendix

E), representing the worst-case scenario.

*2 The noise level at the NSR has been calculated using the following equation 20log(r1/r2) and the calculation
files on Appendix D.4.

*3 The new source cannot be measured because it is only proposed, but the characteristics of similar sources can

subjectively be assessed. A penalty must be added for perceptible tonality.

*4 Units have not been proposed at the time of the assessment. Acoustic data from a previous report (Ref.
57500W) has been used.

*> We have not been provided with a proposed silencer specification. A minimum insertion loss (10dB) of the

silencer has been assumed a did on a previous report (Ref. 57500W).

GDK Woolwich Ltd 7251CS 10/02/2022
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The BS4142 Assessment of the proposed extraction and condenser units is outlined in the table

below.
NSR Sound
Results Notes
Level (dB)
Rating Sound Level 44.0 Acoustic feature corrections as shown in Table 2.0.
Background Sound Level 47.0 As shown in Table 1.0
Excess of Rating over o The assessment indicates; Negilgible Impact,
Background Sound Level ' Dependant on Context
Table 3.0 - BS4142:2014 Noise Assessment
Discussion

The assessment above indicates that the rating level is below the background sound level at the
noise sensitive receptor by 3 dB. This indicates the potential for Negilgible Impact, Dependant on

Context impact on the surrounding residential Noise Sensitive Receptors.

Given the outcome of the assessment, no further mitigation measures are required.

3.1.1 Recommendations & Mitigation

The following section outlines the mitigation measures that are necessary to reduce the impact of

the proposed external mechanical plant.

- All mechanical plant should be fitted on appropriate anti-vibrational mounts.
- The make, model, location and any assumed noise emissions of the external units should not
be altered. If alterations to the specification and location of the units take place, further

assessment should be applicable.

GDK Woolwich Ltd 7251CS 10/02/2022
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Appendix A - Acoustic Terminology

Sound Pressure

Sound Pressure

Level (Sound Level)

Decibel (dB)

A-weighting, dB(A)

Noise Level Indices

Leq,T

Lmax,T

Loo,T

LioT

Free-Field

Facade

Fast Time Weighting

GDK Woolwich Ltd

Sound, or sound pressure, is a fluctuation in air pressure over the static ambient

pressure.

The sound level is the sound pressure relative to a standard reference pressure of

20pPa (20x10-6 Pascals) on a decibel scale.

A scale for comparing the ratios of two quantities, including sound pressure and
sound power. The difference in level between two sounds s1 and s2 is given by 20
log10 ( s1 / s2 ). The decibel can also be used to measure absolute quantities by
specifying a reference value that fixes one point on the scale. For sound pressure,

the reference value is 20puPa.

The unit of sound level, weighted according to the A-scale, which takes into

account the increased sensitivity of the human ear at some frequencies.

Noise levels usually fluctuate over time, so it is often necessary to consider an
average or statistical noise level. This can be done in several ways, so a number
of different noise indices have been defined, according to how the averaging or

statistics are carried out.

A noise level index called the equivalent continuous noise level over the time period
T. This is the level of a notional steady sound that would contain the same amount

of sound energy as the actual, possibly fluctuating, sound that was recorded.

A noise level index defined as the maximum noise level during the period T. Lmax
is sometimes used for the assessment of occasional loud noises, which may have
little effect on the overall Leq noise level but will still affect the noise environment.
Unless described otherwise, it is measured using the 'fast' sound level meter

response.

A noise level index. The noise level exceeded for 90% of the time over the period
T. L90 can be considered to be the "average minimum" noise level and is often
used to describe the background noise.

A noise level index. The noise level exceeded for 10% of the time over the period
T. L10 can be considered to be the "average maximum" noise level. Generally used

to describe road traffic noise.

Far from the presence of sound reflecting objects (except the ground), usually

taken to mean at least 3.5m

At a distance of 1m in front of a large sound reflecting object such as a building
facade.

An averaging time used in sound level meters. Defined in BS 5969.

7251CS 10/02/2022
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In order to assist the understanding of acoustic terminology and the relative change in noise, the
following background information is provided. The human ear can detect a very wide range of
pressure fluctuations, which are perceived as sound. In order to express these fluctuations in a
manageable way, a logarithmic scale called the decibel, or dB scale is used. The decibel scale
typically ranges from 0 dB (the threshold of hearing) to over 120 dB. An indication of the range of

sound levels commonly found in the environment is given in the following table.

Sound Level Location

0dB(A) Threshold of hearing

20 to 30dB(A) Quiet bedroom at night
30 to 40dB(A) Living room during the day
40 to 50dB(A) Typical office

50 to 60dB(A) Inside a car

60 to 70dB(A) Typical high street

70 to 90dB(A) Inside factory

100 to 110dB(A) Burglar alarm at 1m away
110 to 130dB(A) Jet aircraft on take off
140dB(A) Threshold of Pain

The ear is less sensitive to some frequencies than to others. The A-weighting scale is used to
approximate the frequency response of the ear. Levels weighted using this scale are commonly
identified by the notation dB(A).

In accordance with logarithmic addition, combining two sources with equal noise levels would result
in an increase of 3 dB(A) in the noise level from a single source. A change of 3 dB(A) is generally
regarded as the smallest change in broadband continuous noise which the human ear can detect
(although in certain controlled circumstances a change of 1 dB(A) is just perceptible). Therefore, a
2 dB(A) increase would not be normally be perceptible. A 10 dB(A) increase in noise represents a

subjective doubling of loudness.

A noise impact on a community is deemed to occur when a new noise is introduced that is out of
character with the area, or when a significant increase above the pre-existing ambient noise level

OocCcurs.

For levels of noise that vary with time, it is necessary to employ a statistical index that allows for
this variation. These statistical indices are expressed as the sound level that is exceeded for a
percentage of the time period of interest. In the UK, traffic noise is measured as the Laio, the noise

level exceeded for 10% of the measurement period. The Lago is the level exceeded for 90% of the

GDK Woolwich Ltd 7251CS 10/02/2022
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time and has been adopted to represent the background noise level in the absence of discrete events.
An alternative way of assessing the time varying noise levels is to use the equivalent continuous

sound level, Laeg.

This is a notional steady level that would, over a given period of time, deliver the same sound energy
as the actual fluctuating sound. To put these quantities into context, where a receiver is
predominantly affected by continuous flows of road traffic, a doubling or halving of the flows would
result in a just perceptible change of 3 dB, while an increase of more than 25%, or a decrease of
more than 20%, in traffic flows represent changes of 1 dB in traffic noise levels (assuming no

alteration in the mix of traffic or flow speeds).

Note that the time constant and the period of the noise measurement should be specified. For
example, BS4142:2014 specifies background noise measurement periods of 1 hour during the day
and 15 minutes during the night. The noise levels are commonly symbolised as Lago,1hour dB and
Lago,15mins dB. The noise measurement should be recorded using a ‘FAST’ time response equivalent
to 0.125ms

GDK Woolwich Ltd 7251CS 10/02/2022
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Appendix B - Legislation, Policy and Guidance

This report is to be primarily based on the following legislation, policy and guidance.

B.1 - National Planning Policy Framework (2019)

Government policy on noise is set out in the National Planning Policy Framework (NPPF), published
in 2019. This replaced all earlier guidance on noise and places an emphasis on sustainability. In

section 15, Conserving and enhancing the natural and local environment, paragraph 170e, it states:

Preventing new and existing development from contributing to, being put at unacceptable risk from,
or being adversely affected by, unacceptable levels of soil, air, water or noise pollution or land
instability. Development should, wherever possible, help to improve local environmental conditions
such as air and water quality, taking into account relevant information such as river basin

management plans;
Paragraph 180 states:

Planning policies and decisions should also ensure that new development is appropriate for its
location taking into account the likely effects (including cumulative effects) of pollution on health,
living conditions and the natural environment, as well as the potential sensitivity of the site or the

wider area to impacts that could arise from the development. In doing so they should:

a) Mitigate and reduce to a minimum potential adverse impact resulting from noise from new
development - and avoid noise giving rise to significant adverse impacts on health and the
quality of life;

b) Identify and protect tranquil areas which have remained relatively undisturbed by noise and
are prized for their recreational and amenity value for this reason; and

c) Limit the impact of light pollution from artificial light on local amenity, intrinsically dark
landscapes and nature conservation.

B.2 - Noise Policy Statement for England (2010)

Paragraph 180 of the NPPF also refers to advice on adverse effects of noise given in the Noise Policy

Statement for England (NPSE). This document sets out a policy vision to:

Promote good health and a good quality of life through the effective management of noise within

the context of Government policy on sustainable development.
To achieve this vision the Statement identifies the following three aims:

Through the effective management and control of environmental, neighbour and neighbourhood

noise within the context of Government policy on sustainable development:
e Avoid significant adverse impacts on health and quality of life;
e Mitigate and minimise adverse impacts on health and quality of life;

e Where possible, contribute to the improvement of health and quality of life.

GDK Woolwich Ltd 7251CS 10/02/2022
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In achieving these aims the document introduces significance criteria as follows:
SOAEL - Significant Observed Adverse Effect Level

This is the level above which significant adverse effects on health and quality of life occur. It is stated
that “significant adverse effects on health and quality of life should be avoided while also considering

the guiding principles of sustainable development”.
LOAEL - Lowest Observed Adverse Effect Level

This is the level above which adverse effects on health and quality of life can be detected. It is stated
that the second aim above lies somewhere between LOAEL and SOAEL and requires that: “all
reasonable steps should be taken to mitigate and minimise adverse effects on health and quality of
life while also considering the guiding principles of sustainable development. This does not mean

that such adverse effects cannot occur.”
NOEL - No Observed Effect Level

This is the level below which no effect can be detected. In simple terms, below this level, there is
no detectable effect on health and quality of life due to the noise. This can be related to the third
aim above, which seeks: “where possible, positively to improve health and quality of life through
the pro-active management of noise while also considering the guiding principles of sustainable
development, recognising that there will be opportunities for such measures to be taken and that
they will deliver potential benefits to society. The protection of quiet places and quiet times as well

as the enhancement of the acoustic environment will assist with delivering this aim.”

The NPSE recognises that it is not possible to have a single objective noise-based measure that is
mandatory and applicable to all sources of noise in all situations and provides no guidance as to how
these criteria should be interpreted. It is clear, however, that there is no requirement to achieve
noise levels where there are no observable adverse impacts but that reasonable and practicable
steps to reduce adverse noise impacts should be taken in the context of sustainable development

and ensure a balance between noise sensitive and the need for noise generating developments.

Any scheme of noise mitigation outlined in this report will, therefore, aim to abide by the above

principles of the NPPF and NPSE whilst recognizing the constraints of the site.

B.3 - British Standard BS 4142:2014+A1:2019 - Methods for rating and assessing
industrial and commercial sound

Overview

BS4142:2014 sets out a method to assess the likely effect of sound from factories, industrial
premises or fixed installations and sources of an industrial nature in commercial premises, on people

who might be inside or outside a dwelling or premises used for residential purposes in the vicinity.

The procedure contained in BS4142:2014 for assessing the effect of sound on residential receptors
is to compare the measured or predicted sound level from the source in question, the Laeq 1 'specific

sound level’, immediately outside the dwelling with the Lago,r background sound level.

GDK Woolwich Ltd 7251CS 10/02/2022
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Where the sound contains a tonality, impulsivity, intermittency and other sound characteristics, then
a correction depending on the grade of the aforementioned characteristics of the sound is added to
the specific sound level to obtain the Lartr ‘rating sound level’. A correction to include the
consideration of a level of uncertainty in sound measurements, data and calculations can also be

applied when necessary.
Rating Penalty

Section 9 of BS4142:2014 describes how the rating sound level should be derived from the specific

sound level, by deriving a rating penalty.
BS4142:2014 states:

"Certain acoustic features can increase the significance of impact over that expected from a basic
comparison between the specific sound level and the background sound level. Where such features
are present at the assessment location, add a character correction to the specific sound level to

obtain the rating level. This can be approached in three ways:

a) subjective method;
b) objective method for tonality,
c) reference method.”

Due to the nature of the development the subjective method has been adopted to derive the rating
sound level from the specific sound level. This is discussed in Section 9.2 of BS4142:2014, which

states:

"Where appropriate, establish a rating penalty for sound based on a subjective assessment of its
characteristics. This would also be appropriate where a new source cannot be measured because it
is only proposed at that time, but the characteristics of similar sources can subjectively be assessed.
Correct the specific sound level if a tone, impulse or other characteristics occurs, or is expected to

be present, for new or modified sound sources.”

BS4142:2014 defines four characteristics that should be considered when deriving a rating penalty,

namely; tonality; impulsivity; intermittency; and other sound characteristics, which are defined as:
a) Tonality

A rating penalty of +2 dB is applicable for a tone which is “just perceptible”, +4 dB where a tone is

“clearly perceptible”, and +6 dB where a tone is “highly perceptible”.
b) Impulsivity

A rating penalty of +3 dB is applicable for impulsivity which is “just perceptible”, +6 dB where it is
“clearly perceptible”, and +9 dB where it is “highly perceptible”.

c) Other Sound Characteristics

BS4142:2014 states that where “the specific sound features characteristics that are neither tonal
nor impulsive, though otherwise are readily distance against the residual acoustic environment, a

penalty of +3 dB can be applied.”

GDK Woolwich Ltd 7251CS 10/02/2022
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d) Intermittency

BS4142:2014 states that when the “specific sound has identifiable on/off conditions, the specific
sound level ought to be representative of the time period of length equal to the reference time
interval which contains the greatest total amount of on time ... if the intermittency is readily
distinctive against the residual acoustic environment, a penalty of +3 dB can be applied.”

Background Sound Level

The background sound level is the underlying level of sound over a period, T, and is indicative of the
relative quietness at a given location. It does not reflect the occurrence of transient and/or higher

sound level events and is generally governed by continuous or semi-continuous sounds.

To ensure the background sound level values used within the assessment are reliable and suitably
represent both the particular circumstance and periods of interest, efforts have been made to
quantify a ‘typical’ background sound level for a given period. The purpose has not been to simply
select the lowest measured value. Diurnal patterns have also been considered as they can have a
major influence on background sound levels, for example, the middle of the night can be distinctly
different (and potentially of lesser importance) compared to the start or end of the night time period

for sleep purposes.

Since the intention is to determine a background sound level in the absence of the specific sound
that is under consideration, it is necessary to understand that the background sound level can in
some circumstances legitimately include industrial and/or commercial sounds that are present as

separate to the specific sound.
Assessment of Impact

BS4142:2014 states: “The significance of sound of an industrial and/or commercial nature depends
upon both the margin by which the rating level of the specific sound source exceeds the background
sound level and the context in which the sound occurs”. An estimation of the impact of the specific
sound can be obtained by the difference of the rating sound level and the background sound level

and considering the following:

o “Typically, the greater this difference, the greater the magnitude of the impact.”

e “A difference of around +10dB or more is likely to be an indication of a significant adverse
impact, depending on the context.”

e “A difference of around +5dB is likely to be an indication of an adverse impact, depending
on the context.”

¢ "The lower the rating level is relative to the measured background sound level, the less likely
it is that the specific sound source will have an adverse impact or a significant adverse
impact. Where the rating level does not exceed the background sound level, this is an

”

indication of the specific sound source having a negligible impact, depending on the context.

Interpreting the guidance given in BS4142:2014, with consideration of the guidance given in the
NPSE and NPPG Noise, an estimation of the impact of the rating sound is summarised in the following

text:
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e A rating sound level that is +10 dB above the background sound level is likely to be an
indication of a Significant Observed Adverse Effect Level;

e A rating sound level that is +5 dB above the background sound level is likely to be an
indication of a Lowest Observed Adverse Effect Level;

e The lower the rating sound level is relative to the measured background sound level, the
less likely it is that the specific sound source will have an adverse impact or a significant
adverse impact. Where the rating sound level does not exceed the background sound level,
this is an indication of the specific sound source having a negligible impact and would

therefore classified as a No Observed Adverse Effect Level.

During the daytime, the assessment is carried out over a reference time period of 1-hour. The
periods associated with day or night, for the purposes of the Standard, are 07.00 to 23.00 and 23.00
to 07.00, respectively.
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Appendix C - Site Plans
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Appendix D - Environmental Survey

D.1 Tabulated Summary Noise Data

Day 1 - 26/01/22 - 15:30 - 23:00

Night 1 - 26/01/22 - 23:00 - 07:00 57.0 82.0 52.0 60.0
Day 2 - 27/01/22 - 07:00 - 23:00 65.0 102.0 62.0 67.0
Night 2 - 27/01/22 - 23:00 - 07:00 58.0 87.0 51.0 61.0
Day 3 - 28/01/22 - 07:00 - 15:45 65.0 90.0 64.0 66.0

Day 1 - 26/01/22 - 15:30 - 23:00

Day 2 - 27/01/22 - 11:00 - 23:00 63.0 60.0 51.0 65.0

Day 3 - 28/01/22 - 11:00 - 15:45 62.0 61.0 60.0 63.0
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Table 4.0 - Sound Survey Summary Results

D.2 Surveying Equipment
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CESVA TA120 Class 1 Sound level meter 1248630
CESVA CBO006 Class 1 Calibrator 902441
Table 5.0 - Measurement Equipment

All equipment used during the survey was field calibrated at the start and end of the measurement
period with a negligible deviation of 0.5 dB. All sound level meters are calibrated every 24 months
and all calibrators are calibrated every 12 months, by a third-party calibration laboratory. All
microphones were fitted with a protective windshield for the entire measurements period. Calibration

certificates can be provided upon request.

D.3 Meteorological Conditions

As the environmental noise survey was carried out over a long un-manned period no localized
records of weather conditions were taken. However, during the set up and collection of the
monitoring equipment the weather conditions have been documented in the following table. All
measurements have been compared with met office weather data of the area, specifically the closest
weather station, the data from the weather station is outlined in the table below. When reviewing
the time history of the noise measurements, any scenarios that were considered potentially to be
affected by the local weather conditions have been omitted. The analysis of the noise data includes
statistical and percentile analysis and review of minimum and maximum values, which aids in the
preclusion of any periods of undesirable weather conditions. The weather conditions were deemed
suitable for the measurement of environmental noise in accordance with BS7445 Description and
Measurement of Environmental Noise. The table below presents the average temperature, wind

speed and rainfall range for each 24-hour period during the entire measurement.

Weather conditions — Welling

Time period Air temp Rainfall Prevailing Wind Wind Speed
(°c) mm/h Direction (m/s)
0.0 -10.4
Day 1 - 26/01/22 - 00:00 - 23:59 2.3-7.7 0.0 WSWwW
(mean 0.4)
0.0 -6.1
Day 2 - 27/01/22 - 00:00 - 23:59 4.6-11.4 0.0 W
(mean 1.1)
0.0 - 8.2
Day 3 - 28/01/22 - 00:00 - 23:59 2.6 - 10.1 0.0 WSWwW
(mean 1.6)

Table 6.0 - Weather Summary
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D.4 Duct Calculations

Description

1. Lw of fan

2. Uncertainties

3. Room and Terminal
effect

4. Allowance for end
reflection
5. Ductwork attenuation

6. Elbow attenuation x
2No. (lined)
7. Silencer/s

8. Weighting (A)

9. Resulting Lw

10. spherical propagation
(10logQ/4nr~2)

11. Laeq at NSR

12. Gobal LAeq at NSR

63 Hz

75
3

0

-10
-26
34

-38.6

-4.6
40.5

125Hz

77

0

-10
-16
50

-38.6

11.4

250Hz 500Hz

81 83
3 3
0 0
-1 0
0 0
0 0
-10 -10
-9 -3
64 73
-38.6 -38.6
25.4 34.4

Table 7.0 - Duct Calculations - Extract Fan

GDK Woolwich Ltd

7251CS

1000Hz

82

-10

75

-38.6

36.4

2000Hz

79

-10

73

-38.6

34.4

4000Hz 8000Hz

74
3

-10

68

-38.6

29.4

67

-10

61

-38.6

22.4
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1. Lw of fan 78
2. Uncertainties 3

3. Room and Terminal

effect 0

4. Allowance for end

reflection -8
5. Ductwork attenuation 0

6. Elbow attenuation 0

7. Silencer/s -10
8. Weighting (A) -26
9. Resulting Lw 37

10. spherical propagation

(10logQ/4mrA2) -41.6
11. Laeq at NSR -4.6
12. Gobal LAeq at NSR 26.4

81

-41.6

12.4

76

-10

59

-41.6

17.4

77 74 71 67 63

3

-41.6

17.4

Table 8.0 — Duct Calculations - Supply Fan

GDK Woolwich Ltd

7251CS

3

-10

63

-41.6

21.4

3

-10

62

-41.6
20.4

3

-10

58

-41.6
16.4

3

-10

54

-41.6

12.4
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Appendix E - Equipment Technical Data Sheets

Product Data sheet for FDF200VSAPVD2

Multi Spiit PAC - Fioor Standing

z MITSUBISHI HEAVY INDUSTRIES
AIR CONDITIONING EUROPE

FDF200VSAPVD2

19.0 (5.2 ~224)

Indoor Unit : FDF100VD2 x 2

0

Qutdoor Unit : FDC200VSA

Specifications

Indoor unit

Outdoor unit

Power source

Nomin cocling capacky (Min-Max)
Nominal heating capacity (Min-Max)
Power Consumption

EER/COP

rush camrent

Max. current

Sound power Jevel®'

Sound pressure level*”

Alr flow

Extorior
dimensions

Net waight
Rafrigarart Type GWP
Ret.piping =20

Rafrigerant ine (one way) length
Vertical height differences

Outdoor operating temperature range

GDK Woolwich Ltd

CoolingMeating
Cooling/Heating

Cooling/Meating

Sound power level
Cooiing [P HiUMaLo)
Heating (F-HYHIMa/Lo)
Coolng/Heating
Cooling (P-HIHUMaLo)
Heating (F HVHLMa.0)
Coniing/Maating

Heighbavicthadeptn

wdoor Ot ooce

Outdoor 5 higharfiower
Coating®

7251CS

FDF100VO2 x 2
FDC200VSA

3 Phase 330435V, 504z [ 380V, 60Hz
19.01352 ~224)
224(33~250)
B4/ 642
2.82/3.49

S

20

65 /65

72774
547504888
54/50/48 /48

29/26/23/19
269/26)23/19
1357138

1,850 x 600 x 320
1,300 x 970 x 370
527115
RA10472023
9.52(3/8") ) 222{7/8")
Max. 70
Max30 / Max.13
18~30

10/02/2022



N® VA

ACOUSTICS

Square duct fans

MuB

The MUB fans have impellers with backward curved blades, manufactured from
polyamida (size 355), aluminium (size 40C-560), weldad steel paintad in RAL
5002 (size 100 630D4-L). The MUB 355-500 is equipped with external rotor mo-
tors, fully speed controllable. MUB 500-550DV, DS are driven by an IEC standard

motor. For size §3004-A2, 63004-L and 710D6-A spead control is only possible S-ET/STDT
by using a frequency converter. p. 341-342
All single speed motors are in IE2 exscution and possible to control via frequen- (\J_'y-

cy converter. The three phase motors are D/Y connected for two speed operation.
Motor protection is done by thermal contacts, which have to be connected to an
external motor protection device.

The casing consists of a corrosicn-resistant aluminum frame with fiberglass rein-
forced plastic corners of PAS; highly shock resistant. The double skin panels are
manufactured from galvanized steel with 20 mm mineral wool insulstion.

Te avoid condensation the profile is provided vath a separate chamber to fix
scraws. The Multibox fans are delivered for straight through airflow but can aasiy
be rebuilt due to removable panels. This allows flexible ventilation solutions. The
MUEB can also be used as extract- or supply air unit in air handling units. Installa-

Square duct fans

QUICK SELECTION tion in any mounting position is possible.
90° airflow q, (mn] q, [m%n]
0 1000 2000 3000 40CO 5000 OO0 TUCO o 5000 10000 15000 20000
st sl “I“.h.:ll.II“II.HIII“II.I = 1800 ||||I||||l.:|||I||||I| &
g E MUBOZRIESERA? [ F 3 - MUB 042 500 EA-AZ -
=, 00 MuBas3Es DV A2 - E = 1600 ~©- MUBCMZ S0 DeAZIE2 1 E
- MUB 42400642 | 5 < E O MUBDEZSE0DLAZIEEZ | 2
800 _—8_ suugag:gg\:zz 25 1400 ~@- MUBDE2 S50D5A2 12 T 2
T 3 s I MUB 062 630 D4AZ IE2 | =
wi I N | & wsozeoovae |z 20 \_®—_®_ wuBoe sx0eA2E2 | 3 | RTRO/RTRDU
RN N O Meoewm T 2 wot—— a8 wmowewover |z P32
s d—= &; @ WwaossA | 3 E \Q'@" e e ¢ |
3 ™ \\ N\ - L e = -©- MUBIOTWDSAZIEZ 1 & \
. S N : E DK g
] %\\ \ \"\\ mi——wﬁ 3 i ¢ FRQp. 325
2001 - - . S,
E \ \\ NN S A S
100 N NN \\Q % % P b
\w, ..... ,...,P.\.\... € A, S0 T, P {e |
D 02 04 06 08 ' 12 14 15 18 2 0 1 2 3 4 5 6
il ool 5-DT2 SKT
q, [m7s] % p. 240

s ____________ | [ows00 Jos2560 062560 Joe2630 los2630 Joe2630 [100630 100710

Art no. 33542 33543 33544 33545 33545 2150 33549 33548
Techndata is relating to 90° outlet D4-A21E2  D4-A21E2 D6-A2IE2 D4-A2IE2  D&-A2IE2 DV-B2 D4-LIE2 D6-A2 |E2
Voltage/Frequency V/S50 Hz 4003~ 400 3~ 400 3~ 400 2~ 400 3~ 4003~ 400 3~ 230D/400 3~
Power at shaft (P2) W 1500 2200 750 4000 1500 3890 4000 2200

Current A 339 454 1.98 8.12 361 5.4 812 51

Max air flow m3fs 215 325 219 3.89 276 417 5.07 447

Rp.m. min-1 1400 1420 905 1450 240 1370 1450 945

Max temp. of transported air °C 40 40 40 40 40 40 40 40

Sound pressure level at 3m dB(A) 55 56 a7 68 53 69 74 5e

Weight kg 68 a9 17 135 130 145 160 160
Insulation class, motor F F F F F F F F

Enclosure class, motor P55 iP55 IP55 IP55 P55 P34 P 55 P55

Motor protection - - - - - STDT 16 = =

Speed control, five-step FRQ5(S)-4A FRQ5(S)-10A FRQS(S}-4A FRQS(S)-10A FRQS(S)-4A RTRD 14  FRQS(S)-10A FRQS(S)-10A
Speed control, 2-step - - - - - S-D2SKT - -

Speed control, stepless FRQ(S)-4A  FRQ(S)-10A FRQ(S)-4A FRQ(S)-10A FRQ(S)-4A - FRQ(S)-10A FRQ(S)-10A
Wiring diagram p. 391-400 13bY 13bY 13bY 13D 13bY 18 13bD 13bY
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CASED AXIAL
JM AEROFOIL
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For ErP efficiency ratings and grades please refer to our Fan Selector for more information. Sound pressure levels quoted are at the inlet, and are average dBA at
3m distance over a sphere at the mid point at the highest angle given, under free field conditions. These are presented for comparative purposes only. For speed
controllers please see pages 219-267.
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Technical Data Sheet
JM Aerofoil

Project Name : jm single phase pdf
Quotation Number

Customer . nfs

FanCode SEINS4I32

FanDametar | Size 560mm

Blades 5

FanSpesd 1420 rpm

Valocity 10.0m's

Eladetngle 32

Fom of Running ]

FanCasng Long

ReguasiecDuty 2.45mNs @ 192Pa (static)

OutitDynamic Pressure §0Pa

DulyShaft Power 0.955kw

MaxShaft Power 0.674kW

Total EMciency 65 %

MolorFrame CcTe

Motor Rating 0.57T0kW

Ful LosdCurrent 68.74

StartngCurrant 1354

Motoddounting Pad

ElectricalSupply 220-240 Volta 50Hz 1 Phase

StarfType coL

Mator Winding Standard

Enclosure StandardAl

AiDensity 1.2kpm*/20°C!/Om/ 50%RH

Seroke Ventng NonSenoke Venting

Productumber DX571456

Sound Spectrum (Hz) | Qv
B3 125250 500 1k 2k 4k Sk | Lw* LpA@3Im™

irfet” T8 8 16 T T4 71 67 63| 85 89
Outiat* 79 81 76 77T 74 71 €5 B4 | 35 59
Breakout* 69 60 50 52 49 44 49 M« 70 k-]
‘Lwdsre 1070 W * 0BA ra 2x10 ° Pa

Performance data has been derived lrom tests camed outin aFlakt Woods
laboeatory, In accerdance wen iSO 8801 and 5 speafically appicable far
Ducled retaliations. When an electonic controlier is incorporated.
@nhancadmotor Nolsa Can oocur - p ly when the operating speed is
well b ¥ FWL thered 1 ! %

sp for

Acoustao data has baan danved from wsts caried out In a Flakt Woods
Isboratory, in sccordance with BS 848P1 2. 1985 under Ducted conditions.
Tha single figure provided is the ovaral Inket sound pressure leved at the
specified dstance, under sphencal, free field conditions. Breskout levels

u?dmmm from Inchuct Sound powar lweds and are proviced for
guidances.
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