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The application proposes a new dedicated theatrical transfer house to accommodate productions that have
come to the end of their run in the subsidised sector. The proposed theatre will provide the opportunity for

subsidised productions that would not otherwise have the opportunity to transfer to the West End.

It is currently very difficult for successful subsidised productions to transfer to the West End because the
internal arrangement of most West End theatres differs substantially from more modern arrangements of
the subsidised sector. The vast majority of West End theatres have traditional ‘proscenium arch’ stages whilst
most originating theatres in the subsidised sector have more modern arrangements, such as thrust stages or
are arranged ‘in the round’. This means that a transfer has to be restaged, often at huge cost to the
originating subsidised theatre and eroding the original artistic intention of the director, to the detriment of

the audience experience.

There are currently no dedicated theatres in the West End to which productions arising in the subsidised
theatre sector can transfer in the event of critical acclaim or audience demand. Typically, publically
subsidised productions are pre-programmed in advance at the originating playhouses and run for a period
of 6-8 weeks only. The proposed new theatre would provide an opportunity for successful subsidised shows
to transfer to the West End for a further 8-16 weeks.

This increased run would provide the subsidised sector with an opportunity to increase revenue at a time of
consistently squeezed funding pressures and cuts. It will also diversify the offer for theatre goers and open
up a range of quality productions to be viewed as originally intended, enhancing the range and quality of

productions and cementing London’s status as a world cultural capital in theatre.

Such is the shortage of space in the West End that very many successful subsidised productions are simply
never seen again after their original run. Others, due to the physical difficulties of restaging in a proscenium
setting simply have no prospect of transfer at all, even if a space in the West End were available.

In order to create a modern and flexible internal arrangement, it is proposed that much of the building is
demolished and rebuilt behind the retained West Street facade and the stucco return onto Tower Court.

Historically significant elements of plasterwork are to be relocated within the new theatre.

The proposed theatre will then provide a much needed resource for the transfer of productions from the
subsidised sector. In turn, the subsidised sector will be able to secure a longer run for critically acclaimed
productions that would otherwise close for good, frustrating a large unmet demand from the audience. Thus,
the cultural life of the West End will be enhanced along with the audience’s opportunity to see good quality
subsidised productions for a longer period of time. In their turn, the subsidised sector will realise the

opportunity to increase their revenue in an environment of constantly reduced funding.

The proposals have attracted wide ranging support from within the industry. Nicholas Hytner (former Artistic

Director of the National Theatre) summarised the situation as:
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“Over recent years, a large number of the most successful and ambitious productions in the subsidised
theatre sector have been unable to find a venue for further life, leaving a significant potential audience
without an opportunity to see work it would like to see. Very often this work would not justify the risks
involved in a transfer to a large West End theatre. Cameron Mackintosh’s plans for his new 450 seat
theatre would greatly increase the chances of a future life for successful productions form theatres
like the Dorfman, the Almeida, the Royal Court and the Donmar as well as offering a suitable venue

for regional transfers.”

Full details of the need for a dedicated transfer house and how the proposed theatre meets that need is set
out in the Design and Access Statement and Planning and Heritage Statement that accompany this

application.

The new Sondheim Theatre will be constructed within the existing shell of the Ambassadors Theatre.

The new theatre will seat around 480 in a raked auditorium with two balconies.

Activities within the new theatre will remain unchanged.

The perimeter of the site will be piled to retain the existing and new structures.

Gillieron Scott Acoustic Design have been commissioned to undertake the acoustic design of all internal
and external areas.

For the Planning Application for the Ambassadors Theatre on West Street, Camden, London, Gillieron Scott
Acoustic Design (GSAD) carried out a background noise survey, plant noise and entertainment noise impact
assessment on surrounding buildings.

The closest residential building to the theatre is at 4, Tower Street. The nearest window is at the rear of
this building at +14m (referred to here as the ‘reference window’). This is above the level of the existing
theatre roof.

The London Borough of Camden Planning Conditions are set out below in section 2.

The acoustic design of the theatre and plant and the compliance with the acoustic planning requirements
relate to:

- The control of plant noise and vibration in adjacent buildings and residences to statutory limits

- The control of activity noise from the Sondheim Theatre and new Rehearsal Rooms in adjacent
buildings and residences to statutory limits

We have constructed a CadnaA model of the theatre and surrounding buildings extending to a radius of
around 40m at all building levels from street level upwards. This was based on three sets of noise
measurements >24 hours each, taken on the existing theatre roof.

The CadnaA study is based on minimum Lago and Laeq Values on all adjacent building facades at all floor
levels.

The CadnaA study is based on provisional plant selections. Final plant selections will be recalculated, with
revised modelling data available to LBC.
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The refurbished building will reuse most of the front of house areas. It is proposed that the two rehearsal
rooms are to be constructed as acoustically isolated spaces, resting on elastomeric bearings with a deep void
below to mitigate sound transfer between the new rehearsal rooms and the theatre below. This will also
greatly improve noise transfer to the exterior.

These rehearsal rooms are 5m and 3m high.
These are isolated envelopes, resting on elastomeric bearings with a deep void below.
The outer waterproof envelope (walls, glazing, roof) will be panelised for both spaces.

A new plant room will be constructed on the shallower rehearsal room concrete roof, with primary air
handling plant, small plant, a chiller, a quick start generator and other smaller ancillary plant.

This plant area will be effectively screened and attenuated to meet LBC requirements at the reference
window. The sealed acoustic plant screen will be 2.5m above plant slab level.

The critical noise source is the main chiller. This will be fitted with low noise fans to meet the LBC
requirement at the worst case fagade/reference window (see CADNA plan below).

The existing get-in door at ground level will be updated to a high performance Rw55dB door.
The 4™ floor get-in door will be rated at Rw45dB.

The findings of the noise impact assessments are presented in the following sections of this report together
with the supporting figures and appendices.

CadnaA assessments, based on total plant and acoustically treated chiller noise, show that LBC
requirements will be met at the reference window and all other nearby building facades at 2300hrs.
The primary air plant will be internally treated to reduce sound breakout by 10dB.

Plant noise mitigations, to comply with LBC limits are shown in Section 6.0.

No plant will operate after 2300hrs, or before 0700hrs.

Sound breakout from the sound insulated rehearsal rooms, show that the LBC limits will be met during the
proposed hours of operation less 5dB at the worst case residential facade.

There will be no activity between 2300 — 0700hrs.

There is no history of complaint from the existing theatre, which presents amplified musical shows.
The sound insulation standard of the new theatre will be equal to or higher than the existing building.

A detailed glossary of terminology used in this report is provided in the Appendix.
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2.0 LOCAL AUTHORITY POLICY AND GUIDANCE
2.1 Residential Acoustic Design Criteria

Local authority planning policy and typical design standards as detailed below have been used as design
guidance for the recommendations contained within this report.

2.1.1 Camden Council Noise and Vibration Policy

Noise and vibration can have a major effect on amenity and health and therefore quality of life. Camden’s
high density and mixed-use nature means that disturbance from noise and vibration is a particularly important
issue in the borough. Camden’s Core Strategy recognises the importance of this issue for Camden’s residents
and policy DP28 contributes to implement a number of Core Strategy policies, including CS5 - Managing
the impact of growth and development, CS9 - Achieving a successful Central London, CS11 - Promoting
sustainable and efficient travel and CS16 - Improving Camden’s health and well-being.

Policy DP28 - Noise and Vibration

The Council will seek to ensure that noise and vibration is controlled and managed and will not grant planning
permission for:

a. development likely to generate noise pollution; or

b. development sensitive to noise in locations with noise pollution, unless appropriate
attenuation measures are provided.

Development that exceeds Camden’s Noise and Vibration Thresholds will not be permitted.
The Council will only grant permission for plant or machinery if it can be operated without cause harm to
amenity and does not exceed Camden’s noise thresholds.

The Council will seek to minimise the impact on local amenity from the demolition and construction phases of
development. Where these phases are likely to cause harm, conditions and planning obligations may be used
to minimise the impact.

The effect of noise and vibration can be minimised by separating uses sensitive to noise from development
that generates noise and by taking measures to reduce any impact. Noise sensitive development includes
housing, schools and hospitals as well as offices, workshops and open spaces, while noise is generated by rail,
road and air traffic, industry, entertainment (e.g. nightclubs, restaurants and bars) and other uses.

Conditions may also be imposed to ensure that attenuation measures are kept in place and effective throughout
the life of the development.

In assessing applications, we will have regard to the Noise and Vibration Thresholds, set out below. These
represent an interpretation of the standards in PPG24 and include an evening period in addition to the day
and night standards contained in PPG24, which provide a greater degree of control over noise and vibration
during a period when noise is often an issue in the borough.

Table A - Noise levels from places of entertainment on adjoining residential sites at which planning permission will
not be granted
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Noise description and . . Sites adjoining places of
. Period Time .
measurement location entertainment
Noise at 1 metre external to a Day and 0700- LAeq, 5m shall not increase
sensitive fagade evening 2300 by more than 5dB*
Noise at 1 metre external to a Night 2300- LAeq, 5m shall not increase
sensitive fagade 8 0700 by more than 3dB*
. . LAeq, 5m (in the 63Hz
Noise inside any living room of
. o . octave band measured
any noise sensitive premises, . 2300- . ot
. . Night using the ‘fast’ time
with the windows open or 0700
constant) should show no
closed . .
increase in dB*

* As compared to the same measure, from the same position, and over a comparable period, with no
entertainment taking place.

Table B - Noise levels from plant and machinery at which planning permission will not be granted

Noise description and

. Period Time Noise level
location of measurement
Noise at 1 metre external to Day, ev.ening and 0000-2400 5dB(A) <LA90
a sensitive facade night
Noise that has a
distinguishable discrete

. hi D .
c<')nt|nuous note (whine, ay, ev?nmg and 0000-2400 10dB(A) <LA9O
hiss, screech, hum) at 1 night

metre external to a
sensitive facade.

Noise that has distinct
impulses (bangs, clicks,

Day, evening and

clatters, thumps) at 1 metre night 0000-2400 10dB(A) <LA90
external to a sensitive

facade.

Noise at 1 metre external to Day, evening and

sensitive facade where ’ 0000-2400 55dBLAeq

night

LA90>60dB

Key references / evidence
e Camden Noise Strategy, 2002

e The London Plan (Consolidated with Alterations since 2004), 2008
¢ Planning Policy Guidance 24: Planning and noise
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2.1.2 Applicable Standards

2.1.4 BS4142: Plant Noise Limits

As per the limits stipulated in section 2.1 Table E noise levels emanating from all proposed items of plant
should be designed to be 5dBA below the lowest measured background noise level during the hours of

operation at the nearest noise sensitive residential properties.

An assessment in accordance with the methodology of BS4142 will be carried out in the later design stages
once all items of plant and their locations have been designed.

3.0 NOISE SURVEY DETAILS
3.1 Noise Survey Positions

Extended unmanned noise surveys have been undertaken at three positions around the Ambassadors
theatre as described below and illustrated in the aerial view.

Position 1 — Tower Street and Tower Court corner at a height of approximately 10 meters.

The equipment was set up to measure sound levels at 5 minute intervals between 09:45, Friday 15th August
2014 and 11:00, Tuesday 19t August 2014.

Position 2 — West Street side at a height of approximately 9 meters.

The equipment was set up to measure sound levels at 5 minute intervals between 10:05, Friday 15th August
2014 and 19:20, Monday 18" August 2014.

Position 3 — At the north-western roof site boundary approximately 6 meters from the nearest residential
window (the reference window).

The equipment was set up to measure sound levels at 5 minute intervals between 11:55, Monday 18™ August
2014 and 11:10, Tuesday 19t August 2014.
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Figure 1 - Measurement positions

.

- ,q

Ambassadorsilheatre

ThelClub at'The Ivy o

.'. ’c

Details of the measurement equipment and procedure used are shown in Appendix.
3.2 Noise indices

The equipment was set to record octave band sound pressure levels at 5-minute intervals. The following
noise indices used in this assessment are as follows:

Laeq,7 : The A-weighted equivalent continuous sound pressure level over a period of time, T.

Lago,7: The A-weighted sound pressure level exceeded for 90% of the measurement period. Indicative of the
background noise level.

The Lago is considered most representative of the background noise level for the purposes of complying
with any Local Authority requirements.

Sound pressure level measurements are normally taken with an A-weighting (denoted by a subscript ‘A’, eg
Lago) to approximate the frequency response of the human ear.
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4.0 NOISE SURVEY RESULTS

4.1. Airborne Noise Survey Results

A summary of the results from the airborne noise survey are given in the section below.
4.1.1 Position 1 — Tower Street

The results of the airborne noise surveys in Position 1 as are shown in the following table.

Table 3 - Summary of survey results Position 1 — Tower Street

Period From | Until (:';;(;::) La‘i;';::i)B
Day 07:00 | 19:00 51 53
Evening 19:00 | 23:00 52 54
Night 23:00 | 07:00 48 49

Measured backgrounds are typical for the location
ambulance.

4.1.2 Position 2 — West Street

The results of the airborne noise surveys in Position 2 as are shown in the following table.

Table D - Summary of survey results for Position 2 — West Street

— maxima above 90dB(A) will be sirens, police or

Period From | Until (:':33::) L?Ii;lx::c)B
Day 07:00 | 19:00 51 53
Evening 19:00 | 23:00 52 54
Night 23:00 | 07:00 49 51

Measured backgrounds are typical for the location — maxima above 90dB(A) will be sirens, police or
ambulance.

4.1.3 Position 3 — NW Boundary, Ambassadors Theatre — the reference window + 14m

The results of the airborne noise surveys in Position 3 as are shown in the following table.

Table E - Summary of survey results for Position 3 — Rear

Period From | Until (:':33::) La‘z‘:x:i?
Day 07:00 | 19:00 49 51
Evening 19:00 | 23:00 48 50
Night 23:00 | 07:00 43 44
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Measured backgrounds are typical for the location — maxima shown above up to 80 dB(A) will be sirens,
police or ambulance. This is a more sheltered location.

The above noise survey measurements have been used to develop CadnaA noise maps of the site which will
aid the prediction of the noise levels at all fagades of residential and commercial buildings.

5.0 ASSESSMENT OF NOISE SURVEY RESULTS

5.1 Plant noise

5.1.1 Position 1 plant noise limits

Table F - Comparison of airborne noise results in Position 1 with Table B

. .. . Noise level that should
Noise description and . . Required .
. Period Time . not be exceeded in this
location of measurement Noise level ...
position
Noise at 1 metre external to a ev[();\i/;m 0000- 5dB(A) 51 dB(A) —5dB =
sensitive facade . & 2400 <LA90 46 dB(A)
and night
Noise that has a
istineuishable di D
contimious note (e iss, | evenng | 0000~ | 106BIA) | 51dB(%)~10d8 =
’ ! 24 LA 41 dB(A
screech, hum) at 1 metre and night 00 <LAS0 dB(A)
external to a sensitive fagade.
Noise that has distinct Da
impulses (bangs, clicks, even‘i’; 0000- 10dB(A) 51 dB(A) — 10dB =
clatters, thumps) at 1 metre . 8 2400 <LA90 41 dB(A)
. and night
external to a sensitive fagade.

The above results are taken from measurements conducted over a 4-day period. If items of plant can be set to switch

off between 23:00 and 07:00 (night time) limits may be increased by 2 dB.

5.1.2 Position 2 plant noise limits

Table G - Comparison of airborne noise results in Position 2 with Table B

. A . Noise level that should
Noise description and . . Required .
. Period Time . not be exceeded in this
location of measurement Noise level o
position
D
Noise at 1 metre external to a eve?i/; 0000- 5dB(A) 51 dB(A) - 5dB =
sensitive facade . & 2400 <LA90 46 dB(A)
and night
Noise that has a
N . D
e et e | oung | 000 |0 | S
! ! 2 L 1dB
screech, hum) at 1 metre and night 400 <LASO 41 dB(A)
External to a sensitive facade.
Noise that has distinct Da
impulses (bangs, clicks, even&i/'n 0000- 10dB(A) 51 dB(A) — 10dB =
clatters, thumps) at 1 metre . & 2400 <LA90 41 dB(A)
" and night
external to a sensitive facade.

The above results are taken from measurements conducted over a 3-day period. If items of plant can be set to switch

off between 23:00 and 07:00 (night time) limits may be increased by 2 dB.
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Table H - Comparison of airborne noise results in Position 3 with Table B

DESIGN

. A . Noise level that should
Noise description and . . Required . .
. Period Time . not be exceeded in this
location of measurement Noise level ..
position
D
Noise at 1 metre external to a evean\i/'n 0000- 5dB(A) 48 dB(A) —5dB =
sensitive facade Ing 2400 <LA90 43 dB(A)
and night
Noise that has a
istinguishable discret D
e s, | ooy | 00| D) | asn)- o
’ ! 24 <LA B(A
screech, hum) at 1 metre and night 00 20 38dB(A)
external to a sensitive facade.
Noise that has distinct Da
impulses (bangs, clicks, even\i/;m 0000- 10dB(A) 48 dB(A) — 10dB =
clatters, thumps) at 1 metre . & 2400 <LA90 38dB(A)
., and night
external to a sensitive facade.

5.2 Entertainment/Rehearsal Noise

5.2.1 Position 1 Entertainment Noise Limits

Table | - Comparison of airborne noise results in Position 1 with Table A

Noise description and

Sites adjoining places

. Period Time .
measurement location of entertainment
LA hall
Noise at 1 metre external to Day and 0700- increezg’estr)n fnjrentign 53 dB(A)+5=
a sensitive facade evening 2300 SZIIB* 58 dB(A)
LA hall
Noise at 1 metre external to Night 2300- increezg’estr)n fnjrentcr)lgn 49 + 3 dB(A) =
a sensitive fagade & 0700 3ZIIB* 52 dB(A)
5.2.2 Position 2 Entertainment Noise Limits
Table J - Comparison of airborne noise results in Position 2 with Table A
Noise description al:\d Period Time Sites adjmr!lng places
measurement location of entertainment
Noise at 1 metre external to Day and 0700- inlc_rAeig'eSt;n :jllent(:an 53 dB(A)+5=
a sensitive facade evening 2300 SZB* 58 dB(A)
L
Noise at 1 metre external to Night 2300- incf;i\(llest:n :SLLT:]Z” 51+ 3 dB(A) =
a sensitive fagade & 0700 y 54 dB(A)

3dB*
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5.2.3 Position 3 Entertainment Noise Limits

Table K - Comparison of airborne noise results in Position 3 with Table A

Noise description and Sites adjoining places

Period Time

measurement location of entertainment

Noise at 1 metre external to Day and 0700- intii’:: :jllentc;\gn 50 dB(A) +5 =
a sensitive fagade evening 2300 5;/8* 55 dB(A)
Noise at 1 metre external to Nicht 2300- inlc_'rAequ'eSk:n frr\‘jllent?\gn 44 + 3 dB(A) =
a sensitive fagade & 0700 Y 47 dB(A)

3dB*

Figure 2 — CadnaA model for existing background noise levels Laso at 23.00hrs

Plan

” -
Worst Case 49U
(quietest)

residential

NB. Worst case residential window marked at 48dBA, rear of 4, Tower Street +14m. Reference window.

13| Page



GILLIERON SC¢




GILLIERON SCOTT

ACOoOUSTIC DESIGN

6.0 NOISE MITIGATION

6.1 Plant Noise

As per the limits stipulated in section 2.1 Table B, noise levels emanating from all proposed items of plant
should be designed to be 5dB below the lowest measured background Lago during the hours of operation at

the nearest noise sensitive residential properties.

We recommended that in order to protect the nearest noise sensitive properties around the theatre, the
mansard screen is to be erected to a height of 2.5 metres. The CadnaA predictions take this into account.

The most affected property from plant noise is the one at the rear of the theatre near measurement position
3. The mitigation measures recommended here are designed to meet the noise criteria for that position that

also satisfy the criteria for the rest of the surrounding area.

The primary supply and extract fan chambers will be internally lined with cementitious board, with external
ductwork and attenuators acoustically lagged.

The main chiller will be fitted with an acoustic package, with low noise fans and an insulated compressor.
This figure has been used in the CADNA model below.

The quick start generator has been selected to meet the LBC limit at all nearby facades. It has a sound
insulation package.

6.2 Entertainment/Rehearsal Noise

The rehearsal rooms are designed with an envelope sound insulation value of Dw40dB. The predicted
breakout noise levels do not increase the existing minimum Laeq,sm measured over the survey period.
The CadnaA model in Figures E/F shows the predicted noise propagation around the site based on the

minimum 5-minute Laeq measured during daytime hours (07:00-23:00).

The existing acoustic separation to the adjacent office on West Street will be maintained or increased.
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APPENDIX A: MEASUREMENT EQUIPMENT AND PROCEDURE

Background noise levels have been measured over a minimum period of 24 hours at the front and rear of
the proposed site, the measurement positions are shown in section 3.1.

Position 1 — Tower Street and Tower Court corner at a height of approximately 10 metres.

The equipment was set up to measure sound levels at 5 minute intervals between 09:45, Friday 15th August
2014 and 11:00, Tuesday 19t August 2014.

Position 2 — West Street side at a height of approximately 9 metres.

The equipment was set up to measure sound levels at 5 minute intervals between 10:05, Friday 15th August
2014 and 19:20, Monday 18" August 2014.

Position 3 — At the north-western site boundary approximately 6 metres from the nearest residential
(reference window).

The equipment was set up to measure sound levels at 5 minute intervals between 11:55, Monday 18™ August
2014 and 11:10, Tuesday 19t August 2014.

The levels were recorded as A-weighted and octave band Leq, Lmax and Lo using the following equipment.

2 x Norsonic 118 Real Time Analyser (serial nos 28282, 28134)

Norsonic 1251 Calibrator

GRAS Environmental Microphone

The equipment was calibrated before and after the survey and no drift from calibration was found.

The weather conditions throughout the survey were acceptable throughout.
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NOISE TIME HISTORY CHARTS

APPENDIX B
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Noise time history at position 3 - rear
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Figure A — CadnaA model for existing background noise levels Laso at 23.00hrs, with proposed building envelope

NB. REFERENCE WINDOW MARKED AT 46dB(A), REAR OF 4, TOWER STREET +14m
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Figure B - As Figure A — axonometric view
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Figure C — AHU + treated chiller total noise impact, plan at 14m
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Figure E — Rehearsal break-out impact, plan at + 14m

24| Page



COUSTIC DESIGN

e

g
[

25| Page



GILLIERON SCOTT

ACOoOUSTIC DESIGN

APPENDIX E: GLOSSARY OF ACOUSTIC TERMS

DECIBEL (dB) - A unit of sound pressure measurement
Sound Pressure Level in dB (Lp) = 20 log (Measured sound pressure/Reference sound pressure = 20 puPa)

dB(A) - The A -weighted sound pressure level, the weighting network reduces low frequency sound in a similar way to
the human ear.

REVERBERATION TIME (RT or T) — decay of sound in rooms
The time taken for a sound, once terminated, to fall through 60dB i.e. to one millionth of its original sound intensity.
T30 — RT for first 30dB of decay. RTsoo - Mid frequency RT.

HERTZ (Hz) - a unit of frequency measurement. The normal range of hearing is from 20Hz to about 15kHz.

ABSORPTION COEFFICIENT — degree to which a material absorbs sound.
The ratio of absorbed to incident sound energy (perfect absorber = 1)

SOUND REDUCTION INDEX R — quantity which describes a material’s ability to reduce the sound pressure level across
it (e.g. a wall or floor)

R=11-12+ 10log (S/A)
L1 - Average sound pressure level in source room (averaged from 100 Hz — 3150 Hz)
L2 - Average sound pressure level in receiving room (averaged from 100 Hz — 3150 Hz)

S—Wall Area (m?)
A — Total absorption in receiving room (m? units)

Rw — weighted sound reduction index — laboratory measurement.

AVERAGE ROOM TO ROOM LEVEL DIFFERENCE—D, dB = L1 -2, averaged 1/3 octave bands from 100Hz — 3150kHz in
situ.

Dw — weighted value of D (usually 2 - 3dB higher)
DnT, w — Dw corrected for reverberation time of receiving room

NOISE RATING CURVES (NR CURVES) — set of curves used to describe optimum background noise levels for different
tasks.

L10/90 LEVEL (dB) - The level in dB of a time varying sound pressured level (e.g. traffic) exceeded for 10%/90% of the
time of measurement.
L90 is usually called the BACKGROUND NOISE LEVEL.

Leq AVERAGE SOUND PRESSURE LEVEL — level dB of a time varying sound pressure level with equal amounts of energy
above and below it, for the time of measurement.

TONAL NOISE - noise of a single frequency (or a narrow band of frequencies that can be perceived as a tone), audible

above the broad band noise background. Noise which is at least 5dB above the average of the 1/3 octave band sound
pressure levels immediately on either side of it.
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APPENDIX F: CALIBRATION CERTIFICATES FOR ANALYSERS

Certificate of Calibration
Issued by University of Sakoed (Accustics Calitration Laboratory)
UKAS ACCREDITED CALIBRATION LABORATORY NO. 0801

Page 1 of 2
APPROVED SIGNATORIES _ vearon [
Claire Lomax | Andy Moorhouse [ | ( ¢ 0801
Gary Phillips []  Danny McCaul [ ] — i e 1
it Universityof |
| 8 Salford
MANCHESTER

—_—

Certificate Number: 01815/1

Date of Issue: 9 May 2014

VERIFICATION OF A TYPE 1 SOUND LEVEL METER to BS7580

Part 1
Gillieron Scott Acoustic Design
130 Brixton Hill
FOR: | London
SW2 IRS
FOR THE ATTENTION OF: | James Patterson
CALIBRATION DATE: | 09/052014
TEST PROCEDURE: | CTPOS (Laboratory Manual)
' Sound Level Meter
Manu: Norsonic  Model: 118 Serial No: 28282
Microphone
Manu: Norsonic  Model: 1225 Serial No: 20862
Preamp
Manu:  Norsonic Model: 1206  Senal No: 27171
Associated Calibrator
Manu:  Norsonic  Model: 1251 Seral No: 28836 Adaptor: 1443
-
-
g (/ﬂ i
Test Engineer (inttial): S Name: Gary Philligs =

This cersytione & issed My acoondmer 1witk the Labovasory accreaination raquirements of she Lo Kingaom decresitatiow Servace. i provides rraceabilin:
af measarenent (o recopained manona stondarcs, and (o the wnits of mewsarewent reafised ot the Navowal Playsical Laborasery or other recogwsad sanonn’
snamiands daborararies, Thir crrnificaie may not e repradinoed otber sbas o0 Sl exoepr with she prvar wratlen apvesal of the Sswing laborarory.
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' Certiticate of Calibration |
I 1500d by Universiy of Saford (Acoustcs Calibestion Laboratory)
UKAS ACCREDITED CALIBRATION LABORATORY NO, 0801 l

Page 2 of 2 “

Certificate Number: 01815/1 Date of Issue: 9 May 2014

SET-UP INFORMATION

The instrument version was 2.0, The reference range, reference SPL, primary indicator range. pulse
range and lincarity range as specified by the manufacturer have been used. The instrument was adjusted
to read 114.1 dB (A) in response to the associated calibrator. This reading was obtained from the
calibration certificate of the calibrator, U15871 and information in the manufacturer’s instruction
manual, when the instrument is configured as follows: Windscr: OFF, Random: OFF, Preamp: ON. The
instrument was calibrated without a windshicld. Consult manufacturer's instructions if using a
windshield.

MEASUREMENTS

The levels of self-generated noise were:
A: 94 dB
s 9.8 dB
Z: 182 dB

At the end of the tests the indication of the sound level meter in response to the associated sound
calibrator was 114.1 dB (A) which corresponds to the following level at 101.325 kPa:

Sound Pressure Level 114.1 dB (A)
This reading should be used henceforth to set up the sound level meter for field use.

THE SOUND LEVEL METER WAS VERIFIED ACCORDING TO THE PROCEDURE GIVEN IN
BS7580: Part 1 1997 WITH THE FOLLOWING EXCEPTIONS:

The microphone corrections applied as specified in BS 7580: Part 1: 1997 were obtained from a
frequency response measurement by this Laboratory using the eclectrostatic actuator method. The
response in isolation is not covered by our UKAS accreditation.

A stricter test than that specified in 5.5.10 and 5.5.11 of BS 7580 has been used by not applying the low
level signal.

STATEMENT OF RESULT:
THE SOUND LEVEL METER CONFORMS TO THE TYPE | REQUIREMENTS OF BS7580:
PARTI 1997

hmm;wnnnumrmmm:umwmmlsm The method of a 1¢ culihy phoyed a stendand sound pressure
calibeator for the | kHar sest whalst the 12518 a1 125 Hx and & Kz were perfl d by the o mehod The uncernenty of the Labormon's
1 kHz colibrator was 4010 dif. The uncertanty of the standeed calidemor &5 not lechudod in the applied solerances. M is asssmed that the sousd Jevel meser
wis manufactered in acocrdimce with BSENGOSST 1994 Tygpe |, and BSENGSOSDE: 1994 Type |

The reparied expamded wocersnny i Nased on 6 dardd fiygind by a coverage Gome A= 2. mmawld‘ﬁ dener of apy
9‘Mmmmmmmtuwmn~dmdnmm:lurvﬂﬁbus 7 M w resalls ave - d at st
cairatiow faboratory for ot fast owr yoars.

nnamﬂmanwwu\m'nmw dabonarony aroreduaion reparrements af the Cinied Klaidom Acorediianion Service, I prowdes sraveabiliy
aof daveds. oned 10 she ey of sltsed af e N { Plgrsical Laborasory or other recognined sarona!
Mwu mummuaMmemﬁMm-mmymdemmhm
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Campbell Associates Ltd Sy,
5b Chelmsford Road Industrial Estate SN
GREAT DUNMOW, Essex, GB-CM6 1HD acwRA
www.campbell-associates.co.uk T Ao
Phone 01371 871030 Facsimile 01371879106 ",,,’/f-\\‘\“

Certificate Of Calibration CALIBRATION UKAS Laboratory 0789

Certificate number: U15873

Test object: Sound Level Meter, Type 1 (Precision)
Manufacturer: Norsonic
Type: 118
Serial no: 28134
Customer: Gillieron Scott Acoustic Design Ltd
Address: 130 Brixton Hill,
London. SW2 1RS.
Contact Person: James Patterson.
Method :

Calibration has been performed as set out in CA Technical Procedures TP01 & 02 as appropriate. The
following items have been calibrated as set out in BS 7580 Part 1:1997

Producer: Type: Serial No: Certificate number
Microphone Norsonic 1225 25170 15872
Calibrator* Norsonic 1251 28836 U15871
Preamplifier Norsonic 1206 28548 Included
Additional items that also have been submitted for verification
Wind shield Norsonic Nor1451
Attenuator None
Extension cable None

These items have been taken into account wherever appropriate.

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Measurement conditions: 100.681 kPa 227 °C 38.5 %RH

Date received : 17/03/2014

Date of calibration: 27/03/2014

Date of issue: 27/03/2014

Engineer %/
Michael Tickner<”
Supervisor // %

Darren Batteh TechlOA

This ceriilicate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation Service. 1t
provides traceability of measurement to recognized national standards, and to the units of measurement realized at the National Physical
Laboratory or other recognized national standards laboratories. This certificate may not be reproduced other than in full, except with the
prior written approval of the issuing laboratory.

* The calibrator was complete with any required coupler for the microphone specified

Paae 1 of 2
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Calibration Certificate
UKAS Laboratory Number 0789

Certificate Number:- U15873

Method

From markings on the sound level meter or by reference to the manufacturer's published literature it has been determined
that the instrument submitted for verification was originally manufactured to BS EN 60651 and or BS EN 60804. The
reference range, reference sound pressure level, primary indicator range, secondary indicator range, pulse range, linearity
range and display range as specified by the manufacturer were used for the verification. The sound level meter was set to A
weighting and adjusted to read correctly in response to the associated sound calibrator the reading was derived from the
calibrator calibration certificate and manufacturer's instruction manuals. A measurement of the self noise of the sound level
meter was then made using a dummy microphone having a capacitance of +20% of the associated microphones self
capacitance. The sound level meter was then tested, and its overall sensitivity adjusted, in accordance with Section 5 of BS
7580:Part 1:1997. The acoustic calibration at 1 kHz specified in sub-clause 5.6.1 of the standard was performed by
application of a reference sound calibrator, whilst the tests at 125 Hz and 8k Hz (sub-clause 5.6.2) were performed by the
electrostatic actuator method. At the end of the test, the associated sound calibrator was reapplied to the sound level meter
and the meter reading was recorded and is noted below in the statements section.

Traceability :
The following measured values are traceable to the National Physical Laboratory, United Kingdom,
Sound Pressure Level, Voltage, Frequency, Barometric Pressure, Temperature & Relative Humidity

Measurement Results:

Indication at the calibration check frequency - BS7580 #5.4 Passed
Noise test - BS 7580 #5.5.2 Passed
Level Linearity Test - BS 7580, #5.5.3 Passed
Frequency weightings: A Network - BS 7580 #5.5.4 Passed
Frequency weightings: C Network - BS 7580 #5.5.4 Passed
Frequency weightings: Z Network - BS 7580 #5.5.4 Passed
Time weightings F and S - BS7580 #5.5.5 Passed
Peak response - BS7580 #5.5.6 Passed
RMS accuracy - BS7580 #5.5.7 Passed
Time weighting | - BS7580 #5.5.8 Passed
Integrating Test : Time averaging - BS7580 #5.5.9 Passed
Integrating Test : Pulse range - BS7580 #5.5.10 Passed
Integrating Test : Sound exposure level - BS7580 #5.5.11 Passed
Overload SPL Test - BS 7580 #5.5.12 Passed
Overload Leq Test - BS 7580 #5.5.12 Passed
Acoustic tests - BS 7580 #5.4 and 5.6 Passed
Summation of acoustic tests - BS 7580 #5.5.4 Passed
Statements

The self-generated noise recorded in the test specified in § 5.5.2 was: 10.4 (Below MSD)dB(A), 10.6 (Below MSD)dB(C) and 18.0
(Below MSD)dB(2).

The final response obtained using the associated calibrator was (§5.6.3): 114.0dB(A)

This reading should be used henceforth to set up the sound level meter for field use.

A stricter test than that specified in paragraphs 5.5.6 of BS7580:1997 has been used by verifying that the 10 ms reference pulse is also
correct. The level uncertainty of the Laboratory’s 1 kHz sound calibrator used during this verification is £ 0.1 dB.

The reported expanded uncertainty s based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of
confidence of approximately 85%. The uncertainty evaluation has been carried out in accordance with UKAS requirements.

The sound level meter in the configuration tested was found to comply with BS 7580:1997 part 1 for a type 1 device.
The associated calibrator has been corrected for barometric pressure at the time of calibration in accordance with
the relevant manufacturer’'s instructions

KAC ACalbration\Nor-1 504\Nor-1018 SImCaI2014NOR 1 10ve 2_28134_M1.doc Page 2 of 2
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Position 1 — Tower Street and Tower Court corner

Date Time Laeq Laso Lago

63 | 125 | 250 | 500 | 1k | 2k | a4k | sk

15/08/2014 | 09:45:00 68.7 59.0 67.0 59.3 57.5 55.7 53.6 50.9 46.4 39.5

15/08/2014 | 09:50:00 72.1 59.8 68.5 59.2 58.3 56.4 54.0 51.9 47.2 39.9

15/08/2014 | 09:55:00 60.6 58.1 67.0 58.6 57.2 55.6 52.2 49.5 44.8 37.8

15/08/2014 | 10:00:00 60.6 56.2 67.5 57.3 56.1 53.8 50.7 47.2 42.6 33.5

15/08/2014 | 10:05:00 58.5 55.9 67.1 56.6 55.6 53.2 50.3 46.9 42.1 32.8

15/08/2014 | 10:10:00 61.4 56.5 67.1 57.4 56.3 53.4 51.0 47.4 42.4 33.2

15/08/2014 | 10:15:00 63.5 57.4 66.8 57.3 56.1 54.4 52.3 48.7 43.6 34.9

15/08/2014 | 10:20:00 59.3 56.3 66.6 56.7 55.7 53.5 50.9 47.5 42.7 334

15/08/2014 | 10:25:00 59.2 56.7 68.0 57.3 55.8 53.9 51.1 47.4 42.7 33.8

15/08/2014 | 10:30:00 63.7 56.7 66.3 57.0 55.7 54.0 51.4 47.6 42.4 33.3

15/08/2014 | 10:35:00 60.2 55.3 63.7 55.2 54.0 53.0 49.8 46.8 41.2 32.0

15/08/2014 | 10:40:00 58.3 54.3 63.0 54.6 53.6 52.5 48.7 45.1 39.1 29.5

15/08/2014 | 10:45:00 59.1 54.6 64.3 55.8 54.6 52.5 48.9 45.5 39.1 29.7

15/08/2014 | 10:50:00 61.5 55.1 64.1 56.0 54.5 52.9 49.7 46.0 39.7 30.2

15/08/2014 | 10:55:00 58.4 54.7 63.4 55.1 53.9 52.7 49.5 45.6 39.3 30.6

15/08/2014 | 11:00:00 60.3 57.0 65.2 56.6 55.4 53.8 52.5 48.4 42.5 34.3

15/08/2014 | 11:05:00 61.2 57.0 64.6 56.3 55.2 53.4 52.2 48.8 43.6 35.2

15/08/2014 | 11:10:00 60.1 55.8 64.2 56.3 54.8 52.9 51.3 46.6 40.7 30.9

15/08/2014 | 11:15:00 59.2 55.2 63.6 55.7 54.4 53.1 49.7 45.8 39.4 30.8

15/08/2014 | 11:20:00 58.2 54.6 63.6 55.7 53.9 52.2 49.2 45.6 38.9 29.9

15/08/2014 | 11:25:00 58.9 55.5 64.7 56.3 54.9 53.0 50.3 46.7 40.6 31.1

15/08/2014 | 11:30:00 59.5 56.4 64.3 56.1 54.6 53.5 51.4 47.9 42.2 31.9

15/08/2014 | 11:35:00 58.3 55.1 63.8 55.6 54.4 52.9 49.8 46.2 40.8 31.5

15/08/2014 | 11:40:00 58.2 55.3 63.9 55.9 54.5 52.7 49.9 46.5 40.3 30.5

15/08/2014 | 11:45:00 58.0 54.9 63.4 55.6 54.3 52.4 49.5 46.3 40.0 30.7

15/08/2014 | 11:50:00 58.7 54.5 63.2 55.2 54.2 52.1 49.1 45.6 39.3 29.9

15/08/2014 | 11:55:00 58.2 54.3 63.5 55.2 54.0 52.2 48.7 44.9 394 30.3

15/08/2014 | 12:00:00 58.1 54.6 63.4 55.3 54.3 52.6 49.3 45.0 39.7 30.7

15/08/2014 | 12:05:00 58.7 55.8 63.8 56.0 54.8 53.6 50.6 46.6 40.2 30.2

15/08/2014 | 12:10:00 57.4 54.6 63.3 55.5 54.0 52.5 49.4 45.7 39.3 29.1

15/08/2014 | 12:15:00 57.8 55.3 63.6 55.7 54.5 53.1 50.0 45.8 39.7 29.9

15/08/2014 | 12:20:00 60.5 54.9 63.6 55.3 54.2 53.1 49.5 45.5 39.3 29.8

15/08/2014 | 12:25:00 57.8 55.2 63.7 56.0 54.5 53.0 49.8 46.2 40.0 30.1

15/08/2014 | 12:30:00 57.6 54.7 63.5 55.3 54.1 52.8 49.3 45.2 39.7 30.5

15/08/2014 | 12:35:00 60.2 55.8 63.7 56.2 54.7 53.5 50.7 46.7 41.0 31.6

15/08/2014 | 12:40:00 57.2 54.6 63.2 55.3 53.9 52.7 49.2 45.1 38.5 28.7

15/08/2014 | 12:45:00 57.5 54.8 63.5 56.0 54.3 52.5 49.6 45.4 38.6 28.8

15/08/2014 | 12:50:00 58.6 55.1 63.5 55.9 54.1 52.8 49.9 46.2 39.5 30.1

15/08/2014 | 12:55:00 58.8 55.6 63.8 56.8 54.7 53.5 50.2 46.2 394 29.8
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Date Time Laeq Laso

63 | 125 | 250 | 500 | 1k | 2k | 4k | sk
15/08/2014 | 10:05:00 61.8 55.9 62.7 58.0 55.4 52.8 49.9 46.9 43.1 34.7
15/08/2014 | 10:10:00 60.9 55.8 63.1 58.2 55.3 53.1 50.2 46.7 41.3 33.0
15/08/2014 | 10:15:00 57.9 55.3 62.8 58.8 54.8 53.1 49.3 46.0 40.8 323
15/08/2014 | 10:20:00 60.8 55.5 62.8 58.7 55.3 53.1 499 46.8 42.1 33.8
15/08/2014 | 10:25:00 58.1 55.7 62.9 58.6 55.0 53.3 49.9 46.2 41.7 33.8
15/08/2014 | 10:30:00 59.8 56.0 63.0 58.5 55.1 53.6 50.5 46.7 42.0 33.9
15/08/2014 | 10:35:00 60.4 54.9 62.3 57.3 54.2 52.8 49.1 45.8 41.2 335
15/08/2014 | 10:40:00 56.7 54.5 62.1 57.2 54.3 52.5 48.7 45.1 40.8 33.1
15/08/2014 | 10:45:00 59.6 55.5 62.9 57.7 55.2 52.8 49.6 46.5 41.7 33.6
15/08/2014 | 10:50:00 68.6 54.9 62.5 57.6 54.7 52.6 49.2 45.9 42.0 33.6
15/08/2014 | 10:55:00 59.4 55.3 62.0 57.0 54.7 53.2 49.6 46.0 41.9 34.1
15/08/2014 | 11:00:00 61.4 56.1 63.2 58.1 54.9 53.8 50.5 47.1 42.2 34.5
15/08/2014 | 11:05:00 63.3 55.8 62.6 57.6 54.9 53.1 50.4 46.8 43.1 34.5
15/08/2014 | 11:10:00 58.9 55.4 62.8 57.6 55.1 52.9 49.8 46.4 42.2 33.7
15/08/2014 | 11:15:00 59.2 55.3 62.4 57.5 54.4 53.3 49.7 46.0 41.6 33.3
15/08/2014 | 11:20:00 58.9 55.8 62.3 57.3 54.7 534 50.2 47.0 42.3 34.0
15/08/2014 | 11:25:00 58.9 55.8 62.9 57.8 55.2 53.2 50.6 46.9 42.0 334
15/08/2014 | 11:30:00 58.4 55.5 62.4 57.8 54.9 53.1 49.8 46.5 42.0 334
15/08/2014 | 11:35:00 57.9 55.1 62.3 57.5 54.6 52.7 49.6 46.1 42.0 33.2
15/08/2014 | 11:40:00 60.6 55.2 62.5 57.3 55.0 52.8 49.5 46.1 42.3 335
15/08/2014 | 11:45:00 58.3 55.4 62.3 57.3 54.5 53.1 49.7 46.3 42.2 33.7
15/08/2014 | 11:50:00 60.3 55.1 62.4 57.3 54.5 53.2 49.4 45.6 41.5 335
15/08/2014 | 11:55:00 58.5 55.8 62.2 57.3 54.7 53.5 49.8 46.5 43.4 34.9
15/08/2014 | 12:00:00 60.9 56.3 62.7 57.7 55.5 54.1 50.6 46.7 44.0 35.7
15/08/2014 | 12:05:00 65.0 57.5 63.2 590.1 56.7 54.8 52.2 48.9 44.9 35.7
15/08/2014 | 12:10:00 59.3 55.5 62.2 57.7 55.5 53.0 49.4 46.1 43.4 33.8
15/08/2014 | 12:15:00 61.0 56.2 62.7 57.9 55.8 53.8 50.3 46.2 43.6 34.6
15/08/2014 | 12:20:00 60.3 56.2 63.1 57.9 55.7 53.9 50.5 46.7 42.7 34.8
15/08/2014 | 12:25:00 61.0 56.3 62.9 58.4 55.8 54.1 50.5 46.6 43.1 34.6
15/08/2014 | 12:30:00 58.0 55.0 62.4 57.5 54.7 52.7 49.0 45.2 42.9 335
15/08/2014 | 12:35:00 59.5 56.1 63.4 58.3 55.5 535 50.2 46.7 43.3 34.6
15/08/2014 | 12:40:00 58.9 553 62.5 57.2 54.5 53.1 50.1 46.2 41.2 32.7
15/08/2014 | 12:45:00 58.0 55.5 62.5 57.3 54.8 53.2 50.1 46.4 40.2 31.7
15/08/2014 | 12:50:00 58.6 55.7 62.4 57.5 54.5 533 50.2 46.6 41.4 334
15/08/2014 | 12:55:00 60.0 56.1 63.0 58.1 55.4 53.9 50.8 46.7 41.6 32.6
15/08/2014 | 13:00:00 58.5 55.1 62.7 57.1 54.4 52.9 49.5 45.9 40.8 32.1
15/08/2014 | 13:05:00 59.1 56.0 63.2 57.5 54.8 53.7 50.5 46.9 41.5 32.7
15/08/2014 | 13:10:00 58.4 55.7 62.7 57.2 54.7 53.3 50.2 46.7 41.6 32.7
15/08/2014 | 13:15:00 59.0 55.4 62.5 57.3 54.6 53.4 49.9 46.4 41.4 33.4
15/08/2014 | 13:20:00 58.4 56.0 62.9 57.6 55.2 53.7 50.4 46.8 41.6 32.2
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GILLIERON

ACOUSTIC DESIGN
Position 3 — Rear (north-western site boundary)
Date Time Laeq Lago Lao

63 | 125 | 250 | 500 | 1k | 2k | 4k | sk
18/08/2014 | 11:55:00 | 53.8 520 | 60.3 55.3 | 52.0 | 50.2 | 456 | 41.8 | 366 | 276
18/08/2014 | 12:00:00 | 67.1 52.3 61.3 559 | 52.5 50.5 | 45.7 | 39.6 | 350 | 282
18/08/2014 | 12:05:00 | 53.1 50.5 606 | 551 | 51.4 | 490 | 43.6 | 39.4 | 347 | 263
18/08/2014 | 12:10:00 | 51.3 50.3 599 | 549 | 51.2 | 48.7 | 43.4 | 391 | 344 | 254
18/08/2014 | 12:15:00 | 51.9 50.8 | 60.5 55.1 | 51.9 | 49.1 | 442 | 39.7 | 345 | 259
18/08/2014 | 12:20:00 | 52.3 50.7 60.2 550 | 51.8 | 49.1 | 441 | 395 | 344 | 257
18/08/2014 | 12:25:00 | 51.8 50.5 600 | 55.0 | 513 | 488 | 43.8 | 394 | 349 | 263
18/08/2014 | 12:30:00 | 51.4 50.5 60.2 548 | 51.2 | 489 | 439 | 394 | 344 | 256
18/08/2014 | 12:35:00 | 53.7 50.8 | 60.3 55.1 | 51.7 | 49.4 | 440 | 395 | 346 | 259
18/08/2014 | 12:40:00 | 52.1 50.5 59.7 | 547 | 51.4 | 49.2 | 436 | 395 | 343 25.8
18/08/2014 | 12:45:00 | 53.1 51.1 60.2 55.2 | 52.0 | 496 | 444 | 401 | 348 | 26.2
18/08/2014 | 12:50:00 | 52.4 51.0 | 60.4 | 552 | 51.7 | 49.2 | 439 | 40.1 | 340 | 250
18/08/2014 | 12:55:00 | 54.0 50.5 60.5 548 | 51.3 | 488 | 436 | 39.7 | 343 26.1
18/08/2014 | 13:00:00 | 54.7 50.9 604 | 554 | 51.7 | 493 | 43.8 | 401 | 341 | 25.0
18/08/2014 | 13:05:00 | 52.1 50.7 600 | 548 | 515 | 494 | 441 | 398 | 339 | 25.0
18/08/2014 | 13:10:00 | 53.9 50.7 600 | 549 | 515 | 496 | 43.6 | 39.2 | 327 | 232
18/08/2014 | 13:15:00 | 51.1 50.2 596 | 545 | 51.0 | 49.1 | 433 38.7 | 329 | 2238
18/08/2014 | 13:20:00 | 51.4 506 | 60.4 | 549 | 51.2 | 49.1 | 440 | 394 | 338 | 246
18/08/2014 | 13:25:00 | 50.7 498 | 600 | 546 | 50.8 | 48.0 | 433 388 | 333 | 244
18/08/2014 | 13:30:00 | 52.9 50.5 599 | 54.6 | 509 | 49.0 | 43.7 | 39.1 | 334 | 241
18/08/2014 | 13:35:00 | 51.4 50.8 | 59.8 | 548 | 51.0 | 49.8 | 43.7 | 393 | 327 | 231
18/08/2014 | 13:40:00 | 51.9 51.0 | 60.2 | 55.0 | 51.5 50.0 | 43.8 | 39.1 | 359 | 263
18/08/2014 | 13:45:00 | 54.0 51.1 60.3 55.2 | 51.9 | 50.0 | 439 | 39.1 | 358 | 26.2
18/08/2014 | 13:50:00 | 52.1 506 | 59.6 | 546 | 51.1 | 495 | 437 | 387 | 357 | 264
18/08/2014 | 13:55:00 | 54.8 50.9 598 | 548 | 516 | 498 | 440 | 391 | 358 | 26.3
18/08/2014 | 14:00:00 | 52.8 50.2 59.5 543 | 50.8 | 49.1 | 431 | 386 | 350 | 254
18/08/2014 | 14:05:00 | 53.4 51.0 | 60.1 | 546 | 51.1 | 50.4 | 437 | 388 | 353 25.6
18/08/2014 | 14:10:00 | 53.3 50.9 600 | 549 | 51.3 50.1 | 43.6 | 387 | 352 | 25.0
18/08/2014 | 14:15:00 | 53.2 510 | 59.8 | 548 | 51.5 | 499 | 441 | 39.2 | 353 25.7
18/08/2014 | 14:20:00 | 53.1 50.5 599 | 54.6 | 51.0 | 49.4 | 433 386 | 350 | 25.6
18/08/2014 | 14:25:00 | 59.6 50.9 604 | 552 | 515 | 49.8 | 441 | 393 | 357 | 26.1
18/08/2014 | 14:30:00 | 68.3 518 | 61.2 | 56.3 | 52.6 | 51.2 | 445 39.2 | 36.0 | 26.4
18/08/2014 | 14:35:00 | 52.3 50.5 594 | 544 | 509 | 50.3 | 427 | 37.8 | 342 | 254
18/08/2014 | 14:40:00 | 51.9 50.5 59.7 | 54.6 | 51.1 | 495 | 433 382 | 345 | 26.2
18/08/2014 | 14:45:00 | 52.5 50.3 598 | 547 | 509 | 489 | 43.4 | 387 | 355 | 26.5
18/08/2014 | 14:50:00 | 53.3 50.3 59.5 545 | 51.0 | 49.0 | 434 | 383 | 353 26.6
18/08/2014 | 14:55:00 | 51.1 50.3 598 | 544 | 509 | 493 | 43.1 | 380 | 350 | 259
18/08/2014 | 15:00:00 | 52.5 50.5 600 | 549 | 51.1 | 49.4 | 433 384 | 352 | 26.1
18/08/2014 | 15:05:00 | 52.8 49.9 599 | 546 | 50.7 | 488 | 428 | 376 | 352 | 255
18/08/2014 | 15:10:00 | 54.0 50.7 600 | 551 | 51.1 | 494 | 432 | 385 | 36.1 | 26.1
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GILLIERON SCOTT

ACOUSTIC DESIGN
APPENDIX H: PROVISIONAL PLANT SELECTIONS
AMBASSADORS THEATRE & power
NOISE DATA " plan
Noise
Equipment Location SWL (dB(A)
63 125 250 500 1000 2000 4000 8000

Air Cooled Chiller Roof 94 91 91 87 83 76
AHU Panel Insertion Losses Roof 17 20 25 25 31 33 37 26
Auditorium AHU Extract Fan Discharge Roof 98 92 89 a8 85 81 76 68
Auditorium AHU Extract Fan Discharge 1200 mm Long Attenuator Insertion Loss Roof 8 13 27 39 45 45 35 24
Auditorium AHU Supply Fan Discharge Roof 98 92 89 a8 85 81 76 68
Auditorium AHU Supply Fan Intake 1200 mm Long Attenuator Insertion Loss Roof 8 13 27 39 45 45 35 24
AHU Panel Insertion Losses Roof 17 20 25 25 31 33 37 26
Rehearsals AHU Extract Fan Discharge Roof 95 a0 i 83 78 72 68 60
Rehearsals AHU Extract Fan Discharge 1200 mm Long Attenuator Insertion Loss Roof 8 13 27 39 45 45 35 24
Rehearsals AHU Supply Fan Discharge Roof 95 a0 B& 83 78 72 68 60
Rehearsals AHU Supply Fan Intake 1200 mm Long Attenuator Insertion Loss Roof 8 13 27 39 45 45 35 24
AHU Panel Insertion Losses Roof 17 20 25 25 31 33 37 26
Basement AHU Supply Fan Discharge Roof 90 B9 B4 82 80 78 71 60
Basement AHU Supply Fan Intake 1200 mm Long Attenuator Insertion Loss Roof 8 13 27 39 45 45 35 24
Boiler Roof 61

|_Stalls Bar Toilet Extract Fan Roof 78
Basement Toilet Extract Fan Roof 78
Circle Bar Male Toilet Extract Fan Roof 76
Circle Bar Female Toilet Extract Fan Roof 76
Smoke Fans Inlet Roof 113 106 108 105 104 102 99 96
Smoke Fans Quilet Roof 115 108 109 105 104 102 98 97
Smoke Fans Break Qut Roof 105 85 81 78 77 73 77 74
Basement VRV Qutdoar Unit Roof 79
FOH VRV Outdoor Unit Roof 79
IT Hub/Comms DX Outdoor Units (2 off) Roof SPL - 51 dB(A)
Dimmer DX Outdoor Units (3 off) Roof SPL - 51 dB(A)
Stage Cooling DX Outdoor Units (2 off) Roof SPL - 51 dB(A)
AV Rack DX Qutdoor Units (3 off) Roof SPL - 51 dB(A)
Standby Generator Roof SPL-83.9dB(A)@ 1m

PANEL INSERTION LOSSES TO BE INCREASED BY 10dB ON THE ABOVE
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GILLIERON SCOTT

ACOoOUSTIC DESIGN

30RB CHILLER RANGE - ACOUSTIC PACKAGE SELECTION wi2_12
Hydronic Option only up to 522

PROJECT : [Theatre Project |

PROJECT No: [ |

Model: 232

Factory Noise Option: | 15LS

Chiller Length 247 |m

Chiller Width 225 |m

Chiller Height 230 Im

Distance 5 m - Enter zero for Lw cale

5SE area 514 |m2 uu.'.'-'kl\rmal.rc‘?usrlcs

55B corr -27 dB email: enquines@allosapocoustics.couk

Qctave Band Centre Frequency, Hz Global

125 250 500 1k 2k Els Bk dB(A)

Chiller LwA 68 79 80 80 78 71 71

Chiller Lw Lin 84 88 83 80 77 70 72 86

Lp untreated 57 61 56 53 50 43 45 59

Lp with AA202 57 &0 04 50 47 40 43 56

Lp with AA203L 56 59 52 48 45 39 41 55

Lp with AA203 55 57 48 43 41 35 38 52

Lp with AA204 53 55 45 40 37 31 34 49

Lp with AA205 49 49 38 33 31 25 31 43

Lp with AA301 52 53 43 37 34 29 33 47

Lp with AA303 49 48 34 29 29 25 31 41

Notes:

Lw is Sound Power Level, dB re 10-12W (1pW); Lp is Sound Pressure Level, dB re 2 x 10-5Pa.

Fropagation in accordance with 5-sided box (conformal surface) model, with chiller on reflecting plane in atherwise free field.
Measurement position 1.5m above surface upon which chiller stands.

Data are derived from tests carried out in accordance with 1309614, and are stated according to standard Eurovent tolerances.
Dctave band levels are provided for information only,

Naisa levals shown are a logarithmic average araund the machine. Individual points can be noisier or guieler.

Package Code Summary

ARZ0Z 800mm high discharge attenuator

ALZ0EL Lift-off aluminium intake acoustic louvras

ABZ0Z Lift-off intake acoustic louvres + 900mm high discharge attenuator

AAZ04 Sliding intake acousfic louvres + 900mm high discharge attenuator

A/Z05 Vertical intaka attenuator + 900mm high discharge attenuator

AB301 Free-standing enclosure with sliding intake acoustic louvres + 1200mm high discharge attenuator
AAI0G Fres-standing enclosure with sliding intake attenuators + 1.200mm high discharge attenuator
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C/ STANDBY GENERATOR (ACOUSTIC PACKAGE)

GILLIERON SCOTT

ACOoOUSTIC DESIGN

GE.YA.047/044.SS
Generating Set
Speed rpm 1500
Frequency Hz 50
PRP Prime power kVA 44
Prime power (cosfi 0,8) Kw 35
LTP Limited-time running power kVA 47
Limited time running pow. (cosfi 0,8) Kw 38
Voltage standard v 400/230
Current PRP (cosfi 0,8) A 64
Noise level
LwA dB(A) 88
Acoustic pressure level to 7 mt dB(A) 63
Acoustic pressure level to 1 mt dB(A) 72
Fuel consumption
Fuel type Type Diesel
Fuel tank capacity It 110
Autonomy at 3/4 load h 15.7
Fuel consumption at 4/4 load Iih 9.4
Fuel consumption at 3/4 load Iih T
Fuel consumption at 2/4 load I’h 4.7
General Features
Battery capacity Ah 1x100
Voltage Vdc 12
Exhaust tube diameter mm 60
Exhaust temperature °c 460
Dimensions [ weight
Dimensions (L x w x h) cm 190x90x150
Weight inclusive of liquids (oil and antifreeze) kg 890
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ACOoOUSTIC DESIGN

APPENDIX I: GENERATOR NOISE TRANSMISSION CALCULATION

opposite

Element Level Comments
Units sound power level 88 dB(A)
Directivity +3dB One additional reflective surface
Correction factor -11 Sound power to pressure correction
Acoustic screening -15
Distance losses -20 Approximately 10m away to 1m from window
Cumulative SPL at building . o
45 dB(A) | Meets design criterion of 54 Lago + 10 dB

The level at the window is well below the LBC limit.
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GILLIERON SCOTT

ACOoOUSTIC DESIGN

APPENDIX J: SITE PHOTOGRAPHS

REFERENCE WINDOW

REAR OF 4, TOWER STREET
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ACOoOUSTIC DESIGN

VIEW TOWARDS TOWER STREET, REAR THEATRE ROOF
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ACOoOUSTIC DESIGN

VIEW TOWARDS TOWER STREET, REAR THEATRE ROOF
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ACOoOUSTIC DESIGN

VIEW TOWARDS WEST STREET, REAR THEATRE ROOF
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VIEW TOWARDS TOWER STREET, REAR THEATRE ROOF
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