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INTRODUCTION

1 INTRODUCTION

1.1 Sound Solution Consultants Limited has been commissioned to undertake an environmental noise
assessment of proposed mechanical plant at 124 Holborn, London SW4; to assess the impact with
regard to noise sensitive locations in the vicinity of the site.

1.2 Itisintended for this document to be submitted to London Borough of Camden Council as a review
of mechanical plant noise and mitigation requirements in line with the planned proposals to install
3 No. VRF units within a first floor services courtyard.

1.3 The objective of this study is to quantify the acoustic environment at the development site by
carrying out a noise assessment using the methodology outlined in BS4142. Consultation with the
Environmental Health Department of Camden Council has highlighted the 1997 method is
reflected in local noise policy and can be used within the noise impact assessment.
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DEVELOPMENT SITE

2 DEVELOPMENT SITE

2.1 The following mechanical systems are planned to be installed as part of development proposals
on 124 Holborn. The equipment sound pressure levels are shown in Appendix C with scheme
illustration in Appendix D. The following units are proposed to be installed within a first floor
courtyard central to the building:

e 1 No. environmodula 2.2.25AC TS4 acoustic enclosure, containing:
o 1 No. Toshiba MMY-MAP1604HT8-E

e 1 No. environmodula 2.2.25AC TS6 acoustic enclosure, containing:
o 2 No. MMY-MAP1204HTS8-E.

2.2 The adjacent offices of the same building are taken to be the nearest noise sensitive locations to
mechanical plant; with windows of first floor offices nominally 3-4m away.

2.3 Given the close proximity of the nearest receptor to the location of proposed mechanical plant,
the developer intends to install commensurate noise mitigation, as required to achieve
compliance with suitable noise levels in accordance with London Borough of Camden Council
requirements.

2.4 The following tasks have been undertaken as part of this noise assessment:

e Survey of noise levels at the application site, representing the noise climate of properties
closest to the proposed development.

e Calculation of noise levels from the proposed scheme at the nearest noise sensitive
locations using manufacturers’ specific noise data.

e Assessment of the background noise level with regard to the proposed development
against the guidance provided by BS4142:1997 — Rating industrial noise affecting mixed
residential and industrial areas.
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3 NOISE CRITERIA

BS4142:1997 RATING INDUSTRIAL NOISE IN MIXED RESIDENTIAL AND
INDUSTRIAL AREAS

NB It is understood at the time of writing that BS 4142:1997 has been revised to BS 4142:2014. As
local policy requirements and inferred noise criteria from Camden LBC refer to the former standard,
the 1997 standard and assessment method it is used for assessment of mechanical noise within
this report. This approach has been agreed with the Environmental Health Department.

3.1 The most relevant criteria to assess the impact of industrial noise levels on residential dwellings
are contained within BS4142:1997 — Rating industrial noise affecting mixed residential and
industrial areas. This British Standard describes a method of determining the level of a noise of
an industrial nature, together with procedures for assessing whether the noise in question is likely
to give rise to complaints from persons living in the vicinity.

3.2 The likelihood of complaint in response to a noise depends on factors including the margin by
which it exceeds the background noise level, its absolute level, time of day, change in the noise
environment, as well as local attitudes to the premises and the nature of the neighbourhood.
BS4142:1997 is only concerned with the rating of a noise of an industrial nature, based on the
margin by which it exceeds a background noise level with an appropriate allowance for the
acoustic features present in the noise. As this margin increases, so does the likelihood of
complaint.

3.3 Certain acoustic features can increase the likelihood of complaint over that expected from a
simple comparison between the specific noise level and the background noise level. Where
present as part of the assessment, such features are taken into account by adding 5 dB to the
specific noise level to obtain the rating level:

+ The noise contains a distinguishable, discrete, continuous note (whine, hiss, screech, hum,
etc.);

+ The noise contains distinct impulses (bangs, clicks, clatters, or thumps);
+ The noise is irregular enough to attract attention.

3.4 The rating level is equal to the specific noise level if there are no such features present or expected
to be present.

3.5 To assess the likelihood of complaints using BS4142:1997 the measured background noise level is
subtracted from the rating level. The greater this difference the greater the likelihood of
complaints, such as:

e Adifference of around +10 dB or more indicates that complaints are likely.
e Adifference of around + 5 dB is of marginal significance.

e [fthe rating level is more than 10 dB below the measured background noise level then this
is a positive indication that complaints are unlikely.
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4 ENVIRONMENTAL NOISE SURVEY

4.1 A study of site noise was undertaken from Thursday 14" to Monday 18" May 2015 to determine
background noise levels in accordance with BS4142.

4.2 The equipment used during the survey consisted of the following precision noise monitoring
equipment listed below. All equipment listed has traceable calibration history to relevant British

Standards, valid in accordance with BS 4142 at the time of assessment.

Model .. . Calibration
Manufacturer Description Serial No.
No. Date
Larson Davis 824 3 Octave Band Sound Level Meter 3189 03/14
Larson Davis 902 Microphone pre-amplifier 1308 03/14
Larson Davis 2541 %" Condenser microphone 7069 03/14
Larson Davis CAL200 | Sound Level Calibrator 9861 12/14

Table 1 — Noise monitoring equipment.

4.3 The calibration of the sound level meter was checked using a reference tone of 114dB at 1kHz
before any measurements were taken. A validation check at the end of the survey indicated that
all instruments had operated within permitted tolerances for drift and measured level.

4.4 The weather at the start of the noise survey was measured using a Kestrel 4500 weather station
as 10°C, 70% relative humidity and a light breeze typically averaging less than 0.5m/s. Reasonable
measurement conditions were reported throughout the noise survey, such that the weather is not
expected to have significantly adversely influenced the noise levels monitored.

4.5 One noise monitoring location was used to determine incident environmental noise levels over a
period of three consecutive days from Friday 31 May to Monday 3™ June 2013. The
measurement position is annotated on the site plan in Appendix B and described below.

Position 1) A microphone was placed at first-floor level in the corner of the courtyard; nominally
4m from the facade of the building with unrestricted line of sight to the neighbouring area.
This measurement position is used to evaluate environmental noise levels to adjacent offices
and is considered to be free-field.

4.6 Interval noise data was recorded at the measurement location at 15-minute periods, time
synchronised between to BST. The sound level meter was configured to record average equivalent
(Laeq), maximum (Lamax), minimum (Lamin) and statistical (L.) parameters in octave bands.
Measurements were primarily taken to evaluate the representative daytime (07:00 to 23:00)
Laeq,16h and night time (23:00 to 07:00) Laeq,sh and Lamax Noise levels in octave bands for the entire
site, along with other measurement times of key activity. The data is used in this section to review
Laso background noise levels.

4.7 The operating times of the proposed equipment are taken to be continuous during day or night.
The measured Lago noise levels at Position 1 are therefore considered between 07:00 and 23:00
for daytime use and 23:00 to 07:00 for night time use.
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ENVIRONMENTAL NOISE SURVEY

4.8 The ‘typical’ background noise levels for BS 4142 noise assessment has been established from
histograms of the recorded Laso,15min NOise data at the monitoring location. In practice, there is no
single level for background noise as this is a fluctuating parameter, although the standard
recommends that a representative value of the period should be used. Note this is not either the
lowest or mean average value of Laso,15min.

4.9 Free-field background sound levels of 45-53dB Lago,1smin have been recorded between the hours of
07:00 — 23:00 where it is considered that the mechanical plant will be in use on the site. The
background level at the nearest noise sensitive location is deemed to lie at 48dB Lago,15min as this is
a representative value inside the range that can occur and was most-commonly recorded.
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Figure 1 — Histogram of Lase,15min data to determine the day time background noise level during
the hours of 07:00 to 23:00 in the assessment of mechancial plant.

4.10  For night time sound level measurements during the period of 23:00 — 07:00, values of 43-
52dB Laso,1smin have been noted at Position 1. The background level at the nearest noise sensitive
location is deemed to lie at 46dB Laso,15min as this is a representative value inside the range that can
occur and was most-commonly recorded.
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Figure 2 — Histogram of Laso,15min data to determine the night time background noise level during
the hours of 23:00 to 07:00 in the assessment of mechanical plant.

4.11 The following design criteria are considered applicable for mechanical plant at the nearest
residential premises, based on the BS 4142:1997 assessment method. Resulting noise levels
depend on whether the noise source is anonymous or has distinguishable features definable
within Section 8.2 of BS4142:1997 and warrants a 5dB rating penalty.
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Noise Level LAeq,T dB re. 20uPa

Design Description Design Description Day Time Night Time
07:00-23:00 | 23:00-07:00

Anonymous mechanical noises Achieves Camden
. . . . 43 41
5dB(A) below existing background Council policy
Distinguishable mechanical noises Achieves Camden
. . . 38 36
10dB(A) below existing background Council policy

Table 2 — Design noise levels for proposed mechanical equipment.

4,12  BS 4142:1997 indicates that where the rating level of noise from industrial sources is below
the background (Laso) noise level by 10dB(A) or greater, then this is a positive indication that
complaints are unlikely. As a consequence, this is defined as the design objective for developing
sites. A design standard of -10dB(A) helps to avoid undesirable environmental effects such as
‘background creep’ at the nearest noise sensitive premises.

4.13 It has been confirmed via consultation with the Environmental Health Department of Camden
Council that the design should seek to achieve a level at least 5dB below the background Lag level
if ‘anonymous’ in nature, else 10dB below if ‘distinguishable’. These limits are set by Local Policy
requirements and refer to the 1997 assessment method of BS 4142.

PREDICTION OF NOISE FROM MECHANICAL PLANT

4.14 Manufacturers sound pressure level data has been used to determine noise levels 1m from
nearest noise sensitive window adjacent to the mechanical plant at 124 Holborn. Consideration
is given to adjacent office receptor locations in accordance with BS4142, where the rating level is
assessed during the proposed operational hours over a 24-hour period.

Mechanical Noise Level Laeq,r dB re. 20uPa

Description
Enclosure 1 Enclosure 2

1 Manufacturers highest rated | Appendix B 44 47
sound pressure level dB(A) at 1m
. Log sum
2 Total noise level ) 49
Line 1
20log(1/3)
3 Distance to nearest window i.e. At least -10
3m away
4 Noise level outside nearest Lines 1+2+3 39
noise sensitive window dB(A)

Table 3 — Simple calculation of resulting noise level outside nearest noise sensitive location.

4.15 The above result demonstrates that acoustic enclosures are commensurate mitigation to
reduce mechanical plant noise at the nearest noise sensitive windows as to achieve Camden Policy
requirements.
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5 NOISE IMPACT ASSESSMENT

5.1 The predicted noise level from mechanical plant has been assessed 1m from the nearest noise
sensitive windows of in accordance with BS 4142. The difference between the rating noise level
and background noise level has been calculated.

5.2 Rating penalties specified in Section 3.3 are not considered applicable to the proposed mechanical
equipment; where noise levels from these sources will be typically broadband in nature and
constant in duration. The resulting noise levels are considered unlikely to contain tonal noises.

5.3 The following BS 4142 assessment can be made for the proposed development:

Specific

. .- . Rating BS4142:1997 Typical BS4142:1997
Usage Description and Noise . .
. . Penalty Rating Level Lago, 15min Rating
Receiver Location Level )
dB dB(A) Noise Level Assessment
dB(A)
1m from Nearest Window 39 0 42 48 o
Daytime (07:00 — 23:00) :
1m from Nearest Window 39 0 3 46 .
Night time (23:00 — 07:00) -

*Achieves local policy requirement for 5dB below LA90.

'Complaint is unlikely'

'Marginal significance'

- ‘Complaint is likely’

Table 4 — BS4142:1997 assessment at the nearest noise sensitive location.

5.4 BS 4142 states that where the rating level is 10dB below the measured background noise level
then this a positive indication that complaints are unlikely. Use of the proposed scheme
permissible operating hours is predicted to have negligible impact on the neighbouring offices
with a -7dB to -9dB rating; tending towards the assessment that complaint is unlikely.

5.5 Considering that open window loss of 10-15dB will apply to the noise level inside the nearest
neighbouring residential buildings; anticipated noise levels will lie below BS 8233:2014 internal
noise guidelines of 40dB(A) daytime for an office. The specified scheme is unlikely to cause
negative effects with respect to annoyance inside nearby offices.

5.6 The noise assessment in this section confirms that the use of low-noise acoustic enclosures will be
commensurate to abate mechanical noise levels to a sufficiently low level at the nearest noise
sensitive windows.
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6 CONCLUSIONS

6.1 Environmental noise levels were recorded over weekday and weekend periods and are
summarised in Section 4 and Appendix E of this assessment. Representative Lago background noise
levels have been established for daytime (07:00 — 23:00) and night time (23:00 — 07:00) periods.

6.2 The methodology and assessment criteria used within this report are contained in the British
Standard 4142:1997 — Rating industrial noise affecting mixed residential and industrial areas.
Specific noise levels have been calculated 1m away from the nearest noise sensitive windows,
using manufacturer’s data of the proposed mechanical plant.

6.3 The noise assessment demonstrates that the proposed acoustic enclosures will be commensurate
mitigation to abate mechanical noise at the nearest noise sensitive office windows. The rating
assessment is compliant with Camden Council requirements and tends towards the conclusion
that complaint is unlikely in accordance with BS 4142:1997. No further noise mitigation measures
are deemed necessary for development.

6.4 Where the development follows noise abatement highlighted in this report, it is estimated that
suitably low noise levels will result such that planning approval can be granted.
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Appendix A: Glossary of Acoustic Terms

‘A’ weighting dB(A):  Filtering of the sound frequencies designed to reflect the response of the
human ear to noise. The human ear is more sensitive to noise at frequencies
in the middle-high end of the audible range than to either very high or very
low frequencies. Noise measurements are often A-weighted (using a
electronic filter) to compensate for the sensitivity of the ear.

Attenuation: Noise reduction, measured in decibels.

Calibration: A check of the function of a sound level meter by comparing the meter
reading with a known sound pressure level.

Decibel: The unit of sound level and noise exposure measurement. The range of
audible sound pressures is approximately O dB to 140 dB.

Equivalent continuous sound pressure level (LAeq,T): A measure of the average A-weighted sound
pressure level during a period of time, in dB(A). It is a notional steady sound
level which would cause the same A-weighted sound energy to be received as
that due to the fluctuating sound level over a given period of time (T).

Frequency (Hz): The pitch of the sound, measured in Hertz.

Frequency analysis: Analysis of a sound into its frequency components.

Hz: Hertz, the unit of frequency.

Noise spectrum: A noise represented by its frequency components.

Octave-bands: A division of the frequency range into bands, the upper frequency limit of

each band being twice the lower frequency limit. The width of the octave-
bands increases at higher frequencies.

Octave-band centre frequency: The frequency at the centre of an octave band.
Pa: Pascal, unit of measurement of sound pressure.
Sound level meter (SLM): Instrument for measuring various noise parameters.

Sound pressure level (SPL): The basic measure of sound, expressed in decibels, usually measured
with an appropriate frequency weighting (e.g. the A-weighted SPL in dB(A)).
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Figure B1 — Noise measurement location.
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Appendix C: Manufacturers Sound Data

2 Pipe SMMSi VRF -
Heat Pump Outdoor unit

e Modular design, light weight and
compact from 5 to 48 hp. 14 to 150 kW

SMVIS P e Utilises R&410A none ozone degleting
- Refrigerant
o High-efficiency DC twin-inverter

compressar

e |ndoor unit capacity batween 50 and
135% of the connected outdoor units

e High EER for reduced energy
consumption

» High-Lift design. greater location
flexibility

s State-of-the-art communication bus
system with automatic configuration
addressing

» Advanced auto-diagnosis systems

¢ Lownoise level

« Intelligent control and modulating
values

e Compatible with a wide range of
control systems

Outdaer Unit MMY MAPEOLHTE-E MAFI004HTE-E MAP1204HTE-E MAP1A0GHTE-E MAP1S04HTE-E
Cooling Capacity KW 24 8135 40 a3

Heating Capacity kY 25 375 45 50

Minfmax, capacity cods hp 410-8 80162 T.0-1.8 3.0-216
Power Input, Cooling/Hesting kW 5.40/5.53 T48Y75 9.55/10.20 11.50/11.20 13.70/14,20
cop Wive 452 420 3.8 407 352
EER/COP WAV 615 378 351 2,48 2.20

SEFR Wi IA b 4,08 587 S.56 b

Energy Label, Cuoling / Heating Al ALA AR 1 3

Max. number ol cannactable indoor units 13 1% 28 2 Sy

Dimensians height x width x depth mm 1830x 7704780 1830x590x730 1839906780 18201 210x730 1B30x1 210x 760
IWeight ¥y 2.2 %z 2% 30 230

Maximusm equivalent pipe lenath m 235 25 235 235 7235

Maximum acteal pipa length m 130 136 150 150 190

Maximum tatal pipe length m 500 560 S00 510 500

Max, height difference » mdoor Loit above/Solow . o 4070 47 400

Sound Pressura Level (cacling/heatingl dBlaj SH/55 BO/57 b2/57 62/60

Maximnum Dperafing Cyrent A B3 11.40 47 17.7

Base charge refrigerant level kg 1.5 115 115 1.3

Outdoor unit € 5260 5238 7448 8500 450

Figure C1 — Toshiba MAPXXXXHT8-E sound pressure levels.
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Benviron

Tel: 0870 383 3344
www.environ.co.uk

SELECTION MATRIX

environmodula 2.2.25ac Ts4 May 19, 2015

Acoustic enclosures for VRVIVRF Applications

CUSTOMER:

ORIGINAL EQUIPMENT MANUFACTURERS PUBLISHED DATA

MAKE, MODEL, DIMENSIONS, AIR FLOW & SOUND PRESSURE LEVEL @1.0M FREE FIELD

MAKE: MODEL:- AR IN AR OUT
WIDTH (MM) DEPTH (MM) SPL dB{a)
1210 780 1830 3m 64 1
INNER CUBE DIMENSIONS ENCLOSURE DETAIL
2175
WIDTH (MM) DEPTH (MM) HEMGHT (MM} WIDTH (MM) DEPTH [MM] HEMGHT (MM}
361 | 10 | 64 |
AIRFLOW W5} DISTANCE (M) SPL dB(A) AIRFLOW [M'S™) DISTANCE M) SPL dB{A)
INLET AIRWAYS DESIGN CRITERIA
2000 oK | Ok [ Ok |
WIDTH (MM) HEIGHT (MM} NO. UNIT SIZE OUTLET INLET

AIRFLOW INFORMATION
0 [ s | 2 | [ 15 [ 33 1 35 |
WIDTH (Mb)

HEIGHT (MM} O PD [NM*) OUTLET {M5*) INLET [M5™)
Select Infet & Qurler Ducr Sizes 1o Ensure Airflows are kept Below 6.0m's
ENCLOSURE INFORMATION WIDTH [MM) DEPTH {MM) HEIGHT (MM}

OUTLET AIRWAYS

2000 250

200 2725

EXTERNAL SIFE 2500 1600 2800
SOUND LEVEL RANGE @ 1.0m {Free Field| 38-44 SPL dBi{A) s0UND PRESSURE

NOTES CONCERNING ENCLOSURE DESIGN

Environ acoustic designs are protected under patent
The information contained in this Selection Matrix is Confidential and shall not be disclosed or used for any unauthorised pUrposes

Figure C2 — environmodula 2.2.25AC TS4 acoustic enclosure summary specification sheet.
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BWenviron

Tel: 0870 383 3344
WWW.environ.co. uk

SELECTION MATRIX

environmodula 2.2.25ac Ts6 19 May 2015

Acoustic enclosures for VRWVA/RF Applications

CUSTOMER: SITE I LOCATION [ REFERENCE

ORIGINAL EQUIPMENT MANUFACTURERS PUBLISHED DATA

MAKE, MODEL, DIMEMSIONS, AIR FLOW & SOUND PRESSURE LEVEL @1.0M FREE FIELD

MAKE: MODEL: AIR IN AIR DUT

Toshiba MMY-MAP1204 x 2 | H-3Sies | v |

WIDTH (MM} DISTANCE [M)

1210+1210 780 1830 7.22 67 1

WIDTH (MM} HEIGHT (MM} MO PO (MM} QUTLET (Ms]

Select Infer & OQutler Duct 3288 1o Ensure AirTows are kepr Befow §.0m's
ENCLOSURE INFORMATION NMIDTH [MNG DEPTH MM

INLET AIRWAY
OUTLET AIRWAY 2925
EXTERMAL SIZE 4000 1500 3000
SOUND LEVEL RANGE (@ 1 M (Fres Flsid| 4247 SPL dB(A) s0UND PRESSURE

NOTES CONCERMING ENCLOSURE DESIGH

Approximate weight excluding VRY 1500kg

_Combined Air Flow

Environ acoustic designs are protected under patent
The information contained in this Selection Matrix is Confidential and shall not be disclosed or used for any unauthorised purposes

Figure C3 — environmodula 2.2.25AC TS6 acoustic enclosure summary specification sheet.
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Appendix D: Scheme Design
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Figure D1 - Indicative mechanical plant location on first floor courtyard of 124 Holborn.
Note acoustic enclosures are not illustrated.
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Appendix E: Noise Survey Data

LAFmax
—| AFeq
= AF90

LAFmin

00'TT ST/S0/8T UON
00:0T ST/S0/8T UO
00:80 ST/S0/8T UON
00:90 ST/G0/8T U0
00'¥0 ST/S0/8T UON
00:70 ST/S0/8T UON
00:00 ST/S0/8T UON
= 00:2ZST/S0//T UNS
00:0Z ST/S0/£T Uns
00:8T ST/50/£T uns
| 00:9T ST/50/£T uns
00:¥T ST/S0/LT UNS
00:¢T ST/50/LT UNS
00:0T ST/G0//T uns
00:80ST/50//T uns
00:90ST/S0//T uUns
00:¥0 ST/S0//T Uns
00:20ST/S0//T UNS
00:00ST/50/£T UNS
00:2Z ST/S0/9T 1eS
00:0Z ST/S0/9T 1eS
00:8T ST/S0/9T 1eS
00:9T ST/50/9T 1eS
00:¥T ST/50/9T 1eS
00:ZT ST/S0/9T 185
00:0T ST/S0/9T 185
00:80 ST/S0/9T 165
00:90 ST/S0/9T 1eS
00:¥0 ST/S0/9T 16
00120 ST/S0/9T 1eS
00:00 ST/S0/9T 1€
00:TZST/S0/ST 14
00:0Z ST/S0/ST 114
00:8T ST/50/9T 14
00:9T ST/S0/ST 14
00:¥T ST/S0/ST 14
00:ZT ST/S0/ST 14
00:0T ST/S0/ST 14
00:80ST/S0/ST 14
00:90 ST/S0/ST 14
00'¥0 ST/S0/ST 114

: 00:Z0ST/S0/ST 114
= 00:00ST/S0/ST 114
il 00:ZZ ST/S0/¥T Nyl
00:02 ST/S0/¥T nyL
00:8T ST/S0/¥T NyL
00:9T ST/S0/¥T Nyl
= 00:¥T ST/SO/¥T Nyl
00:ZT ST/SO/+T Nyl

Position 1 - Corner of first floor courtyard, 4m from nearest facade (free-field).

Measurement Day - Date - Time

Figure E1 - Noise survey graphical data.
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