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Introduction

RS Acoustic Engineering Ltd have been appointed by NQC Ltd to undertake a noise survey with
regard to the new building services plant associated with the recently constructed office
accommodation within the ground floor of Paragon Mill, No.4 Cotton Street, Manchester, M4.

The development was granted full planning permission in July 2020 subject to a number of
conditions. With regard to building services plant and the associated noise, condition no.5 previously
applied, however following installation constraints with regard to noise control measures, the
condensing unit specification was amended prior to installation.

Condition no.3 of the planning permission states that the air conditioning units should not operate
outside of typical office hours (Monday to Friday, 9:00 to 17.30).

An environmental noise survey was previously conducted in March 2020 in order to determine the
lowest and typical background sound levels during the daytime period. The measured background
sound levels were used to determine ideal design noise targets for the new building services plant.

A site visit was conducted in June 2022 in order to inspect the plant installation, conduct subjective
observations at the neighbouring dwellings and conduct sample measurements with the plant items
operating.

The survey and assessment was conducted by Mr Ryan Swales (BScCons), MIOA), Principal
Acoustic Consultant and Corporate Member of the Institute of Acoustics.

The report provides details of the previously measured background sound levels, ideal noise
targets, details of the newly installed plant and the results of the plant noise survey.
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Assessment Criteria & Guidance

Manchester City Council Planning Condition
The following noise related planning condition was attached to the planning permission:

5) a) Any externally mounted ancillary plant, equipment and servicing shall be selected and/or
acoustically treated in accordance with a scheme designed so as to achieve a rating level of 5 dB
(Laeq) below the typical background (Lago) level at the nearest noise sensitive location.

In order to achieve this, the development hereby approved shall be carried out in accordance with
the recommendations within the Noise Assessment by RS Acoustic Engineering, stamped as
received on the 23rd June and the Air Conditioning Acoustic Kit Specification, stamped as received
on the 17th June 2020 for Planning Purposes,

b) Upon completion of the development and before any of the external plant is first operational, a
verification report will be required to validate that the work undertaken confirms to the above noise
criteria. The report shall give the results of post-completion testing to confirm that the proposed
noise limits are being achieved once the plant and any mitigation measures have been installed.
Any instances of non-conformity with the above criteria shall be detailed along with any measures
required to ensure compliance. The report and any necessary measures shall be approved in writing
by the City Council as Local Planning Authority and the development shall be implemented in full in
accordance with the approved details before the plant is first brought into use.

Reason - To safeguard the amenities of the occupiers of nearby residential accommodation,
pursuant to policies SP1 and DML1 of the Core Strategy.

British Standard 4142:2014+A1:2019 Methods for rating and assessing
industrial and commercial sound

BS 4142 describes methods for rating and assessing sound of an industrial and/or commercial
nature, such as sound from manufacturing processes and fixed mechanical plant/machinery.

Outdoor sound levels are used to assess the likely effect on people who might be inside or outside
a dwelling or premises used for residential purposes upon which sound is incident. The standard is
not intended to be applied to the derivation of indoor sound levels arising from sound levels outside,
or the assessment of indoor sound levels.

The standard states that a difference of around +10 dB or more (excess of rating level above the
background sound level) is likely to be an indication of a significant adverse impact, depending on
the context.

A difference of around +5 dB 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, the standard states that this is
an indication of the specific sound source having a low impact, depending on the context.
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Plant Details & Survey Results

Building services plant details

There are three outdoor condensing units installed at ground floor level within an enclosed private
car park. The condenser units are required to serve the air-conditioning system.

The condenser model types are as follows:
e 2 x Samsung AM100KXMDGH units
e 1 x Samsung AMO50NXMDER unit

The office space is mechanically ventilated via three heat recovery units located within the internal
ceiling void. The units simultaneously supply fresh air whilst extracting stale air.

The photographs below show the new Samsung condensing units and the air intake/exhaust
louvres.

There are apartments within the upper floors of Paragon Mill, however the plant is visually and
acoustically screened from the windows above due to a notable recess in the building between
ground and first floor level. There are also apartment windows on the opposite side of the carpark
with a line-of-sight to the plant installation.

Sample sound level measurements of external plant

Survey methodology

A site visit was conducted on the morning of Tuesday 7" June 2022 in order to inspect the
installation, conduct subjective observations at neighbouring dwellings and conduct a number of
sample noise measurements with the plant operating at typical operating duty.

Short measurement intervals were necessary for the survey (60 second intervals), since
background and ambient sound levels without the plant operating are approximately 48 to 50 dB
Lago,15min and 58 to 63 dB Laeq,15min during the morning period (generated by passing road traffic on
Jersey Street).

The photographs overleaf show the measurement positions used during the survey.

Paragon Mill Offices — Plant Noise Survey Page 6 of 14



3.9

3.10

3.11

3.12

3.13

3.14

3.15

Figure 3.2 - Photographs showing survey measurement positions
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The survey was performed using the following Class-1 specification equipment:

e Bruel & Kjaer 2260-Light data logging sound level meter, microphone type 4189 and pre-
amplifier type ZC0032.

e CEL-120/1 Acoustic calibrator.

Calibration of the sound level meter and microphone used for the measurements are traceable to
UKAS accredited laboratories. Calibration certificates are provided within Appendix A.

The calibration of both sound level meter and microphone was checked using a 1 kHz tone at 94 dB
prior to and following the survey. The drift in calibration was less than 0.1 dB.

Results summary

Table 3.1 presents a summary of the measured sound pressure levels. Measured values have been
rounded to the nearest whole number.

Table 3.1 - Summary of measured plant sound pressure levels

Start Time Plant Item L Aeq,60sec dB Comments
10:41 Air extract 50 0.5 m from extract louvre
10:42 Air intake 49 0.5 m from intake louvre
10:44 Air intake and extract 39 Below adjacent apartment
10:50 Samsung AM100 57 1 m from unit
10:57 Condensers & intake/extract 43 Below adjacent apartment
11:05 Condensers & intake/extract 43 Below adjacent apartment

The results of the sample measurements indicate that the cumulative sound pressure level for the
condensing units and air intake/extract is 43 dB Laeqg,60sec.

The measured specific sound pressure level is considered to be equal to the sound rating level in
this instance, since the plant does not generate significant tonal or attention catching characteristics.

It is not possible to measure the sound pressure levels from the plant items over a 15-minute or 60-
minute interval, since the local ambient and background sound levels are moderately high when the
plant is not operating (i.e. it is difficult to measure the plant operating alone without the influence of
noise from external sources such as road traffic and pedestrians).
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However, sample measurements over 60-second intervals are considered appropriate since the
plant will generally operate in a steady-state manner.

The survey results from March 2020 indicate that the typical (modal) background sound level during
the daytime operating hours was 48 dB Laso,1smin and the lowest background sound level was 47 dB
LAgo,15min.

The cumulative sound pressure levels for the condensing units and air intake/extract is therefore
approximately 5 dB below the typical background sound level and 4 dB below the lowest
background sound level.

Manchester City Council state that the sound rating level from all new building services plant should
ideally be at least 5 dB below the typical background sound level.

It should also be noted that BS 4142 states ‘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’.

The sound rating level of the newly installed plant therefore achieves the design target based on
the previously measured typical background sound level.
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Conclusion

The air conditioning plant will not operate outside of typical office hours (09:00 to 17.30).

It was considered impractical to install an acoustic enclosure/screen around the originally proposed
condensing units, due to being restricted by the close proximity of the adjacent car parking space
(i.e. the screen would project into the adjacent space) and therefore alternative units were selected.

The cumulative sound pressure level for the condensing units and air intake/extract is approximately
5 dB below the typical background sound level and 4 dB below the lowest background sound level.

The sound rating level of the newly installed plant achieves the design target based on the
previously measured typical background sound level.

Subjectively, the noise generated by the condensing units and air intake/extract is considered to be
acceptable and is unlikely to cause disturbance within neighbouring habitable rooms.
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Certificate of Calibration

[ssued by Universty of Salford {Aconstics Calbmtion Laboratory)

IUECAS ACCREDITED CALIBRATION LABORATORY NO. 0201

Page 1 of 2 @
APPROVED SIGNATORIES clijuﬁlgﬂ
Claire Lomax [x] Andy Moorhouse [ ] C ; 0ao1
Gary Phillips []  Danny McCaul [] Sl University of
acoustic calibration laboratory Salford
:.',;,_,-,'-,”. -i.:1_:::.f:r:.;:_.;f'u];::“-“ Manchester, b1 40T, UE MAMCHESTER

Certificate Number: 05397/2

Date of Issue: 22 July 2021

VERIFICATION OF ATYPE 1 SOUND LEVEL METER

to BS7580 Part 1

ES Acoustic Engineering Lid
76 Marple Foad
FOR: | Stockport
Cheshire
SKE02 5QH
FOR THE ATTENTION OF: | Eyan Swales
DATE RECEIVED: | 16 July 2021
CALIBREATION DATE: | 22 Taly 2021
LOCATION OF CALIBEATION: | Acoustic Calibration Laboratory, Mewton G31, University of Salford
TEST FROCEDURE: | CTPOS (Laboratory hManual)
Calibration item details:-
Type Manufacturer AModel Serial Number
Sound Level Mater B&K 2260 2114970
Microphone B&E 4189 2643196
Preamplifier B&E ZC 0026 -
Calibrator CEL 12071 33211859
Test Engineer (mitial): GP | Mame: | Gary Phillips

Results in this certificats relate only to instruments testad.

Thats cortificare 5 msed m accorcdamor with the ladormory acoredifmon reqaurementy of dhe [ imted £imgaom Accredinmbon Senvice. [t providies irooradilatg
afmecsuremers 80 dhe 5T spstem of wts arcbior so fe sy of mecaremen reailsed of the Natomad Pliyscal {ebormiory or other recogmised noetone! metrology

mminwdes. Ty cerifioate may morf be reproduced odver than m il excepd with dhe praor wriffen approval of the ooy laborationy.
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Certificate of Calibration

lssued by University of Sallord (Acoustics Calibration Laboratory)
UKAS ACCREDITED CALIBRATION LABORATORY NO. 0201

Page 2 of 2

Certificate Number: 05397/2 Date of Issue: 22 July 2021

SET-UP INFOEMMATION

The mstrument was mnning software module BZ7202 Version 1.1. The reference range, reference SPL.
primary indicator range, pulse range and linearity range as specified by the manufacturer have been used. The
mstnument was adjusted to read 94.2 dB (A) in response to the associated calibrator. This reading was obtained
from the calibration certificate of the calibrator, 05397/1 and information in the manufacturer’s mstruction
mamual, with the instrument 5.1.Corr set to Frontal, when the mmstrument is fitted with the supplied TTA0237

windscreen.

MEASUREMENTS

The levels of self-generated noise were:
As 132 dB
C: 150 dB

Lin: 2.7 dB

At the end of the tests the indication of the sound level meter in response to the associated sound calibrator
was 94.2 dB (A) which comesponds to the following level at 101.325 kPa:

Sound Pressure Level 94.2 dB (A)
This reading should be used henceforth to set up the sound level meter for field use.

THE S0UND LEVEL METEE. WAS VERIFIED ACCORDING TO THE PROCEDURE GIVEN IN
BS7580: Part 1 1997 WITH THE FOLLOWING EXCEPTIONS:

- The microphone corrections applied as specified in BS 7380: Part 1: 1997 were obtained from a
frequency response measurement by this Laboratory using the electrostatic actuator method. The
response in Isolation 1s not covered by our UKAS accreditation.

- A stricter test than that specified m 3.5.10 and 3511 of BS 7320 has been used by not applying the
low level sigmal.

STATEMENT OF RESULT:
THE SOUND LEVEL METER. CONFOBRMS* TO THE TYPE 1 REQUIREMENTS OF BS7580: PARTI1
1997.

*Specification: Calibration and tolerances as defined by the requirements defined in BS 7580 Parz 1: 1897,

*Diecision Fule: Conformance is demonsirated when the instnument conforms with the accuracy requirements defined im BS
T580 Part 1: 1997 AND the expanded measurement uncertainty (k = 2 for spproximately 85 % coverage probability) is no
ereater in magnitude than the accoracy requirements in defined in BS 7580 Part 1: 1997,

Insirmments used m the verfication proceders wars traceabls to National Standards. The methed of acoustic calibration employed a standard soend pressurs
calthmator for the 1 kHz tect whilst the ®sts at 125 Hr and £ ki were periormed by the slectrosmtic actuator method. The nocartainty of the Labomatory s 1

iz calibrator was =0.04 dB. The uncertainty of the standard calibmtor is not incloded in the applied tolemnces. & i assunsod that tho vound leve] matar was
mamisctered in accordenca with BESENG60631: 1994 Type 1, and BEENS0EN4- 1994 Type 1.

The reported expanded imcerenmty 1= based or o samadard unesriareny muitipited by @ soverage factor k=2, providing o Ievel af confidence of approctmarely
050 The wncerimnty evaluzoon hes beer corrmed owt i aocondenee widh URCAS requeremerste. AT mecoremerns resulis ore reiemed o fie acounie caitbraodsn

Iaboratory for ot lemst four wars.

-——END OF CERTIFICATE-—-

Thar cornficate 15 maaed m accordanoe with the labormory acoredifmon requarementy of dhe [ iured Kimgdom A coreditataon S envace. it provides iroorabality
afmeasremer & the 5T system of wewts andior so the sants of meamrennent reaifsed o dhe Nanonal Plysoal febonmiory or other recognissd nataona! merology

mrtites Thur cermficate may not be reproduced odher tham e full eccep with the pror written approval of the temangy laborarony.
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Assessment terminology

environment

Term Description
The scale on which sound pressure level is expressed. It is defined as 20 times the
dB (decibel) logarithm of the ratio between the root-mean-square pressure of the sound field and a
reference pressure (2x10-°Pa).
The most widely used weighting mechanism that best corresponds to the response of
dB(A) the human ear is the ‘A’-weighting scale. This is widely used for environmental noise
measurement, and the levels are denoted as dB(A) or Laeg, Lago etc, according to the
parameter being measured.
Acoustic

Sound from all sources as modified by the environment.

Ambient sound
level

The totally encompassing sound in a given situation at a given time; it is usually
composed of sound from many sources, near and far.

Background
sound level

The sound level in the absence of a specific noise source under consideration (e.g.
plant/machinery), measured as Lago,T.

Residual sound

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.

Specific sound
source

Sound source being assessed.

Specific sound
level

Equivalent continuous A-weighted sound pressure level produced by the specific sound
source at the assessment location over a given reference time interval, T.

Rating level Lart

Specific sound level plus any adjustment for the characteristic features of the sound.
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