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1 Introduction

7th Wave Acoustics has been commissioned by Connaught House (Marine Parade) Limited to
prepare an acoustic report to assist with the discharge of the noise related planning conditions
attached to planning decision notice AWDM/1174/23[1] for the proposed development located at
32 - 34 Marine Parade, Worthing, West Sussex. These conditions are presented in full in Chapter

3.
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2 Site and Development Description

2.1  Site Description and Development

32-34 Marine Parade is a part three, part four storey vacant mixed-use building located on
Worthing seafront, opposite Worthing Pier.

The site comprises two grand Victorian buildings which are linked internally at the first and second
floors.

The surrounding area is a mix of town centre uses, such as shops, restaurants, offices and leisure
venues. There are also residential dwellings, particularly on the upper floors of the surrounding
buildings.

A location plan is presented in Figure Al.

2.2 Consented Development

The scheme consists of ‘Part change of use of ground floor from restaurant and amusement arcade
to restaurant and use class e (commercial/business) space with new shopfronts to Bath Place and
Marine Parade; change of use of upper floors from vacant pool / snooker hall; associated extensions
and alterations at ground, first, second and third floor rear and at fourth floor and roof level to
create 21 no residential dwellings.”

Floor plans and elevations of the proposed development are presented in Figures A2 to A7 of
Appendix A.

2.3 Subjective Observations

Subjective observations undertaken on site indicate that the main sources of noise affecting the
site are road traffic on Marine Parade and the occasional operation of fixed plant associated with
surrounding commercial premises to the north of the site.
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3  Local Authority Requirements

As part of the planning permission, a number of noise related conditions were attached to the
consent, which includes the following:

12.  Work to implement the development shall not commence unless and until a
scheme for protecting the proposed noise sensitive development from external
noise has been submitted to and approved by the local planning authority. All
works, which form part of the scheme, shall be completed before any part of the
noise sensitive development is occupied. The scheme shall have regard to the
principles contained within the World Health Organisation community noise
guidelines and achieve the indoor ambient noise levels for dwellings specified in
BS8233:2014. The scheme should include full details of glazing and a strategy to
prevent overheating. The noise level of any ventilation units when in use should
not exceed the levels specified in BS8233:2014 and all duct work should be fitted
on anti-vibration mounts. Following approval and completion of the scheme, a test
shall be undertaken to demonstrate that the attenuation measures proposed in
the scheme are effective and protect the residential units from noise.

Reason: In the interests of residential amenity and to comply with policy DM5 of
the Worthing Local Plan.

14.  The sound insulation of the floor/ceiling between the ground and first floor shall
achieve a minimum airborne sound insulation value of 50dB (DnTw + Ctr dB).
Before any residential unit is occupied a test shall be undertaken to demonstrate
compliance with this level.

Reason: In the interests of residential amenity and to comply with policy DM5 of
the Worthing Local Plan.

15.  No works to implement the development shall take place unless and until an
acoustic assessment of the impact of noise from the basement commercial unit
(No033-34) upon the residential units above has been undertaken and submitted to
the local planning authority. The impact assessment shall include details of any
mitigation necessary for protecting the residential units having regard to the
principles contained within the World Health Organisation community noise
guidelines and ensure the standards within Table 4 of BS8233:2014 are achieved
in the residential units. All works which form part of the scheme shall be
completed in accordance with the approved details before any parts of the
residential units are occupied.

Reason: In the interests of residential amenity and to comply with policy DM5 of
the Worthing Local Plan.

This report has been produced to specifically address the assessment requirements of Conditions
12, 14 and 15.

The results of the validation test, as requested in Condition 12 shall be presented in a separate
report, following completion of the development.
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4 Noise Units, Methodology & Assessment Criteria
4.1 Noise Units

There is a million to one ratio between the threshold of hearing and the highest tolerable sound
pressure. Noise is therefore measured using a logarithmic scale, to account for this wide range,
called the decibel (dB). Noise is defined as unwanted sound and the range of audible sound varies
from around 0 dB to 140 dB.

The human ear is capable of detecting sound over a range of frequencies from around 20 Hz to 20
kHz; however, its response varies depending on the frequency and is most sensitive to sounds in
the mid frequency range of 1 kHz to 5 kHz. Instrumentation used to measure noise is, therefore,
weighted across the frequency bands to represent the sensitivity of the ear. This is called ‘A
weighting” and is represented as dB(A).

It is generally accepted that a change in noise level of 1 dB is not perceptible by the normal ear
under normal conditions, a 3 dB change is just perceptible, whilst a change of 10 dB is perceived
as a doubling or halving of the noise level.

An indication of the range of noise levels commonly found in the environment is given below in
Table 4.1.

Table 4.1: Typical Noise Levels

Typical Noise Level dB(A) Example
0 Threshold of hearing
30 Rural area at night
40 Residential area at night
60 Conversation
80 Inside general factory premises
100 Near to pneumatic hammer
120 Near to speaker at rock concert
140 Threshold of pain

A number of different indices are used to describe the fluctuations in noise level over certain time

periods. The main indices include:

Lago,T This is the noise level exceeded for 90% of the measurement period and provides a
measurement of the quieter ‘lull’” periods in between noise events. It is often referred to
as the background noise level.

LaeqT This is the equivalent continuous A-weighted sound pressure level and is the level of a

notional steady sound which has the same acoustic energy as the fluctuating sound over
a specified time period, T. It is often used for measuring all sources of noise in the

environment, which can be referred to as the ambient noise.
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LamaxF  This is the maximum sound pressure level measured in a given time period with the
sound level meter set to ‘fast’ response.

4.2  British Standard 8233:2014

BS 8233:2014 Guidance on sound insulation and noise reduction for buildings[2] gives
recommendations for the control of noise in and around buildings. The Standard suggests
appropriate criteria and limits for different situations to guide the design of new or refurbished
buildings undergoing a change of use.

Desirable upper noise levels inside residential habitable rooms are specified in the Standard and
are reproduced below in Table 4.2.

Table 4.2: BS8233 Desirable Indoor Ambient Noise Levels For Dwellings

. Ambient Indoor Noise Level Ambient Indoor Noise Level
Activity Room
07:00 to 23:00 hrs, dB Laeqg,16 hr 23:00 to 07:00 hrs, dB Laegshr

Resting Living Room 35 -

Dining Dining room/ area 40 -

Sleeping (dayti
eeping ( ayHme Bedroom 35 30
resting)

4.3 World Health Organisation

The WHO ‘Guidelines for Community Noise’ [3] document. The guideline values are presented in
Table 4.3.

Table 4.3: WHO Guideline Noise Values

Specific dB Time Base
.p Critical Health Effect(s) dB LamaxF
Environment Laeq, hours
Serious annoyance, daytime and evening 55 16 -
Outdoor living area
Moderate annoyance, daytime and evening 50 16 -
Speech intelligibility and moderate annoyance
Dwelling indoors P l '8! I,I Y ) ¥ ’ 35 16 -
daytime and evening
Inside bedrooms Sleep disturbance, night-time 30 8 45

Note 1: For a good sleep, the WHO states that indoor sound pressure levels should not exceed approximately 45 dB L amax more
than 10-15 times per night.
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5 Noise Assessment
5.1 Overview

The noise assessments for Conditions 12, 14 and 15 are addressed under the following sub-
headings:

o External Noise Attenuation — Condition 12;
o Sound Insulation Between Ground and First Floor Space — Condition 14; and
o Internal Noise Transfer — Basement to Residential — Condition 15.

5.2  External Noise Attenuation - Condition 12

Condition 12 requires several acoustic elements to be considered:

o Sound reduction performance of the proposed glazing;
o Sound reduction performance of the passive and ventilation system; and
o Internal noise from any mechanical ventilation system.

5.2.1 Internal Noise Levels - Proposed Glazing & Ventilations Systems

The detailed calculation method described in Annex G of BS 8233:2014 has been used to predict
noise levels inside a selection of worst-case habitable rooms i.e. the rooms with the smallest room
area and/or the areas with the largest areas of glazing.

The acoustic algorithm used to calculate the facade sound reduction and the internal noise levels
is reproduced below.

—Dne R
1

AO s Swi —Rwi Sew —Rew STT ﬁ S
Leq,z = Leq,ff + 1010g10 (? 10 10 + TlO 0 + TlO 10 + TlO 10 ) + 10l0g10 (Z) +3

Where:

Leqrr is the equivalent, free-field, continuous sound pressure level outside the room
elements under consideration;
Ay is a reference absorption area of 10 m? and is independent of frequency;

Dy e is the insulation of the trickle ventilator measured according to BS EN ISO 10140;
Swi is the area in square metres (m?) of the windows of the room;

Ry is the sound reduction index (octave band value) of the window;

Sew is the area in square metres (m?) of the external wall of the room;

R, isthesound reductionindex (octave band value) of the external wall;

Spr is the area in square metres (m?) of the ceiling of the room;
R, is the sound reduction index (octave band values) of the roof/ceiling;
S¢ is the total facade area in square metres (m?) of the room in question;
S is the total area in square metres (m?) of elements through which sound enters the
room, i.e. S+ Srr;
A is the equivalent absorption area of the receiving room being considered; and
+3 is a correction factor
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Details of the fagade elements used in the calculations are provided in the subsections below.

5.2.2 Glazing Specification

The selected glazing for the development is provided by Pilkington and is displayed in Figure A8
of Appendix A. The sound reduction for the selected glazing systems is presented below in Table

5.1.

Table 5.1: Glazing Specification

1/1-Octave Band Frequency, Sound
Reduction Index, dB

Building

F lass T Rw
Element acade Source Glass Type

125 Hz
250 Hz
500 Hz
1 kHz
2 kHz
4 kHz

(@)}
N
(@)
w
~
o
ul
wul
[N
ul
N

South Pilkington | 6mm-16mm-8.8 Optiphon | 41 | 2

Glazing North & - 4mm-16mm-6.8 Optiphon
West Pilkington 36 | 23 23 32 | 41 | 47 | 48
es

5.2.3 Background Ventilation

The majority of the site will be ventilated using passive acoustic trickle ventilators. However, to
protect from external plant noise associated with commercial premises, areas that overlook
operating commercial plant will be ventilated using mechanical ventilation with Heat Recovery
(MVHR). The proposed locations of the mechanical ventilation with heat recovery (MVHR) systems

are shown in Figures A10 to A13 of Appendix A.

The selected acoustic trickle vents are provided by Titon Vents and summarised below in Table 5.2
and in Figure A9 of Appendix A.

Table 5.2: Specification of Acoustic Trickle Ventilators — Titon Vents
1/1-Octave Band Frequency, Sound Reduction Index,

Building
Vent
Fagade Source dB
Element Type
125Hz | 250Hz | 500Hz | 1kHz | 2kHz | 4 kHz
. SFXSA
South Titon 40 37 34 43 50 53
V75/C50
Passive Vents
North & . Standard
Titon 36 38 36 32 37 39
West C25
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Where MVHR units are proposed, this will alleviate the requirement for passive vents, which
removes an additional pathway for noise to enter the building. As such, only the locations where
passive vents are proposed has been considered in the detailed noise calculations.

5.2.4 Wall Construction
The assumed SRI of the wall construction are presented in Table 5.3.

Table 5.3: Sound Reduction of Wall Construction

1/1-Octave Band Frequency, Sound Reduction Index, dB

Building Element Source

125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz

Wall Woods 34 34 40 56 73 76

5.2.5 Adopted Noise Spectra

A computer model was developed at planning stage to predict the external noise at the
development facades, with the results presented in 7WA’s previous report (reference:
1186.001R.2.0JP).

The Leq and Lmaxr Noise spectra summarised below in Table 5.4 are the logarithmic averages of the
octave band noise levels measured during the unattended monitoring at the site in February 2025.

The spectra have been adopted for the road traffic noise source for the daytime and night-time
periods and are adjusted according to the final receptor levels calculated in the noise prediction

model at each location.

Table 5.4: Derived leqg and Imax Noise Spectra

Derived 1/1-Octave Band Frequency, dB
Parameter
125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz
Leq,16hr 60 58 56 57 54 48
Leq,shr 57 57 54 54 52 45
LmaxF 66 63 59 60 60 54

The detailed calculation method described in Annex G of BS 8233:2014 has been used to predict
noise levels inside a selection of worst-case habitable rooms i.e. the rooms with the smallest room
area and/or the areas with the largest areas of glazing.
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5.2.6  Assessment

Planning Condition 12 specifies that indoor ambient noise levels shall comply with the
requirements specified in BS8233 and WHO Community Noise guidance.

The guideline internal noise level presented in BS8233:2014 for the daytime and night-time periods
are 35 dB Laeg,16hr and 30 dB Laeqshr. The calculated internal daytime and night-time noise levels
have been assessed against the BS8233:2014 guideline noise levels. The results are set out in Tables
5.5and 5.6 below.

The WHO Guidelines for Community Noise publication specifies an Lamaxf, threshold level of 45 dB.
The calculated internal night-time Lamaxr noise levels, along with an assessment against the 45 dB
threshold level (more than 10-15 times per night) is also presented below in Table 5.7.

Table 5.5: Assessment of Internal Daytime Laeq,16hr NOise Levels

Free-
. Calculated .
Field Noise .
Internal . Noise
. Plot External . Room Limit, L
Period Fagade | Floor Room . Noise . Limit
No. Noise Activity dB .
Level, dB Achieved
Level, L LaeqT
dB LAeq,T eat
) Bedroom
South First 3 5 70 34 Yes
Daytime ) Bedroom Daytime
North First 1 62 30 ) 35 Yes
(07:00 to 23:00 hrs) 1 Resting
) Bedroom
West | Third 18 1 59 29 Yes

Table 5.6: Assessment of Internal Night-time Laeq,shr Noise Levels

Free-
. Calculated .
Field Noise .
Internal L Noise
. Plot External . Room Limit, o
Period Fagade | Floor Room . Noise . Limit
No. Noise Activity dB .
Level, dB Achieved
Level, La LaeqT
dB LAeq,T eat
. Bedroom
South First 3 5 68 30 Yes
Night-time . Bedroom .
North | First 1 60 29 Sleeping 30 Yes
(23:00 to 07:00 hrs) 1
. Bedroom
West | Third 18 1 59 29 Yes

Table 5.7: Assessment of Internal Night-time Lamaxer Noise Levels
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Free-
Field Calculated .
Noise .
External Internal L. Noise
. Plot . i Room Limit, L.
Period Facade | Floor Room Noise Noise . Limit
No. Activity dB .
Level, Level, dB L Achieved
dB LAmax,F Amax
LAmax,F
Bedroom
South First 3 5 82 45 Yes
Night-Time . Bedroom .
North | First 1 74 43 Sleeping 45 Yes
(23:00 to 07:00 hrs) 1
. Bedroom
West | Third 18 1 73 43 Yes

Based on the calculated facade sound reductions at the selected worst case dwellings, the noise predictions
show that internal noise levels fall below the daytime and night-time criterion of 35 dB and 30 dB Laeqr at
all dwellings assessed, with windows closed.

During the night-time period, the calculated sound reductions at the selected worst case dwellings also
meet the internal night-time criteria of 45 dB Lamaxr in bedrooms, with closed windows.

The selected glazing and ventilation products are therefore deemed to be suitable to achieve the internal
noise criteria for the development.

If the glazing or passive ventilation products change during detailed design or procurement, the
1/1-octave band sound levels for any replacement products must, at minimum, match those
presented in Tables 5.1 and 5.2.

5.2.6 Internal Noise Levels - Proposed MVHR Systems

The proposed MVHR plant is a Zehnder Comfortair 155 system. The details, including the
manufacturer’s sound power data, are presented in Figure Al14 of Appendix A.

The proposed in-duct silencer is presented in Figure A15 of Appendix A.
MVHR will be utilised in the following locations:

e Flat 7 — Living room;
e Flat 7 Bedroom;

e Flat 6 Bedroom;

e Flat 6 Living room;

e Flat 13 Bedroom; and
e Flat 13 Living Room.

The proposed duct arrangement for these areas is shown in Figures A10 to A13 of Appendix A.
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The calculation of noise through the ventilation system was undertaken at a worst-case location,
i.e. an area with the least number of bends and shortest duct length, following the principles set
out in Woods Practical Guide to Noise Control (Chapter 5 — Calculation of noise in ventilation
systems)[4].

A summary of the duct calculation results is shown in Figure A16 below.

Table 5.8: Summary of MVHR Supply Duct Calculations
Overall
Supply Flat / Room
dB(A) Lp
Flat 7 — Living Room 29

Planning Condition 12 specifies that indoor ambient noise levels from the mechanical installation
shall comply with the requirements specified in BS8233.

5.3  Sound Insulation Testing Between Ground & First Floor Spaces : Condition 14

Airborne sound insulation testing was undertaken on Tuesday 18™ November 2025 to determine
the airborne sound insulation between the ground floor commercial space and the first-floor
residential space.

Planning Condition 14 specifies a minimum requirement of 50 dB a Dniw + Cir between the ground
and first floor.

The airborne sound insulation tests were conducted in accordance with BS EN ISO 16283-1: 2014
Acoustics — Field measurement of sound insulation in buildings and of building elements — Airborne
sound insulation and rated in accordance with BS EN ISO 717-1: 2013: Acoustics — Rating of sound
insulation in buildings and of building elements, Part 1: Airborne sound insulation.

The measured airborne sound insulation is summarised in Table 5.9 and presented in Figure A17
of Appendix A.

Table 5.9: Summary of Sound Insulation Test Results

Test Source Room Receive Room Measured Dnrw+Cir

Airborne Floor Ground Floor First Floor 52

The results show the measured Dnww + Cir of 52 dB meets the minimum requirements specified
in Planning Condition 14. No further noise mitigation measures are therefore required.

1208.001r.2.0.jp | 23 January 2026 Page 14 of 38



/v WAVE ACOUSTICS

5.4 Assessment of Basement Noise Levels : Condition 15
5.4.1 Overview

This section of the report presents an assessment of noise transmission from the basement at 32-
34 Marine Parade into proposed residential spaces on the first floor.

The purpose of the assessment is to evaluate compliance with internal noise criteria specified in
Planning Condition 15.

The basement was previously used as a bar (sui generis), comprising an open-plan space with the
bar located on one side and toilets at the rear.

The space is currently vacant.
A plan showing the existing basement layout is provided in Figure A6, Appendix A.
Structural observations during an on-site inspection revealed:

e Ceiling formed by the underside of the concrete slab, with horizontal concrete beams
visible.
e Vertical concrete pillars present, indicating a beam-and-column structural system.

5.4.2 Sound Insulation Testing

Airborne sound insulation testing between the basement bar and the first-floor residential space
was also undertaken on Tuesday 18" November 2025.

The measured airborne sound insulation is summarised in Table 5.10 and presented in Figure A18
of Appendix A.

Table 5.10: Summary of Sound Insulation Test Results

Test Source Room Receive Room Measured Dntw+Cir

Airborne Floor Basement Bar First Floor Space 58

5.4.3 Internal Noise Transmission Assessment

7WA has reference sound level data from a busy ‘lively’ bar that shall assist with the estimate of
bar sound levels at the nearest noise sensitive receptors. The source term reference data that is
relevant in this instance was obtained within a busy bar and consisted of amplified background
music sound and raised voices of patrons using the bar.

The measurements were obtained using fully calibrated Class 1 precision instrumentation,
calibrated within permitted tolerance ranges before and after measurements. The source term
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reference data is provided below in Table 5.11 and has been used as the adopted internal
reverberant sound in the bar for assessment purposes.

Table 5.11: Bar Source Noise Level

Measured Sound Level, dB A
Source Location

dB(A)

Bar, Tower Bridge, London 79

The measured sound insulation value between basement and first floor space (Dntw + Cir (58 dB))
was applied to the reference bar sound level to estimate noise levels in the first-floor residential
spaces.

Condition 15 requires internal sound levels from the bar to not exceed the internal guideline noise
levels specified in Table 4 of BS 8233:2014. The adopted assessment value of 30 dB, which is the
guideline value for inside bedrooms at night, has been adopted as the assessment criteria.

Table 5.12 below shows the estimate of the noise from the bar, inside the first-floor residential
dwellings, along with a comparison against the adopted internal noise criteria.

Table 5.12: Assessment of Internal Basement Noise

Item Sound Level, dB

(a) Sound Level within Bar, dB (A) 79

(b) Measured Sound Insulation Level, (Dntw + Ctr) 53
Between Basement and First Floor

(c) Estimated Bar Sound Level Inside First Floor 21
Residential Space, dB (A)

(d) Internal Residential Noise Criteria 30

(e) Level Difference (c minus d) -9

As shown in Table 5.12 above, the risk of noise transmission from the basement into the first-floor
residential spaces is low and the estimated internal noise level from the operation of the bar, inside
the first floor residential space is 21 dB, which falls below the adopted noise criteria of 30 dB.

The assessment confirms that the risk of noise disturbance from the basement bar is low, and the
internal noise requirements of Condition 15 will be achieved.
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6 Summary and Conclusions

7th Wave Acoustics has been commissioned by the Connaught House (Marine Parade) Limited to
prepare an acoustic report to assist with the discharge of the noise related planning conditions
(Conditions 12, 14 and 15) attached to planning decision notice AWDM/1174/23 for the proposed
development at 32—34 Marine Parade, Worthing, West Sussex.

Detailed noise calculations have been carried out to assess the suitability of the proposed glazing
and ventilation systems in providing adequate protection against the ingress of external noise
sources into habitable rooms. For areas served by a mechanical ventilation system, duct-borne
noise calculations have also been undertaken.

The results indicate that the proposed glazing and ventilation specifications are sufficient to
achieve desirable internal noise conditions in all habitable rooms. Therefore, no additional noise
mitigation measures are considered necessary to satisfy the requirements of Condition 12.

Sound insulation testing between the ground floor commercial space and first floor residential
space indicates the requirements of Condition 14, which specifies a minimum Dnww + Cir of 50 dB, is
met and no further noise mitigation measures are therefore required.

An assessment of internal noise transmission between the basement bar area and the proposed
first floor residential areas has also been completed, based on site sound insulation measurements
of the existing structure. The assessment indicates that the risk of noise disturbance from the
basement bar is low, and that the internal noise requirements of Condition 15 will be achieved.
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APPENDIX A: FIGURES
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Figure A1l: Site Location Plan

[ Site Location
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Figure A2: Basement Plan
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Figure A3: Ground Floor Plan
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Figure A4:First Floor Plan
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Figure A5: Second Floor Plan
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Figure A6: Third Floor Plan
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Figure A7: Fourth Floor Plan
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Figure A8: Glazing Specification

€3 PILKINGTON

Pilkington Optiphon™ - acoustic performance data

“\k
S

Total thickness

Gass types: R e o [men]
Single lazing
Fikingten Dptiphon™ 6,8 36 -1 - L1
Fikingten Optiphon™ 8,6 n 1] -2 a8
Fikingten Optiphon™ 10,8 E-] - 2 08
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Fikingion Optiphen” 20,5 42 1 = 208
Fikinglon Dptiphen™ 24,8 43 E 3 24.8
Double insulating olass units
|4 im - 16 mim - Pl kington B8 36 2 % 268 |
4 i - 16 mim - Fikington Optiphen™ 8,8 ) 3 7 268
& mm - 16 mm - Fi kingten 68 40 2 + 268

[ & mm - 16 mm - Pikington Optiphan™ 8,8 a1 2 - 08|

8 mm - 16 mm - Flkngien Optiphan” &8 @ E] =1 308
B mm - 16 mm - Flkingtcn Optiphon™ 8,8 4 2 L] EFE )
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10 mim - 18 mm - Alkington Optiphan” 5,8 43 2 - 368
10 mim - 20 mm - Alkinglon Optiphan” 5,8 46 2 - 368
10 mim - 16 mm - Filkington Optiphan™ 12,8 44 1 = I6E
Fikington Optilam™ 9,5 - 20 mim - Flkington Optiphen” 8,8 43 3 = 363
Plkingion Optilam™ 14,5 - 20 mm - P kirgten Optiphan™ 14,8 L E K] 46
Filkington Optiphon”™ & - 16 mm - Fildngton Optiphon™ 12,8 48 2 7 7.6
Fikington Optighon™ &, - 20 mm - Filkngton Optiphen™ 12,8 £l 2 7 416
Fiidingten Optiphon™ 10,8~ 24 mm - Pilkingtan Optiphan™ 16,8 52 2 B 516
Fikington Optiphen”™ 12,8 - 16 mm - Filkington Optiphan™ 14,8 51 2 L 436
Flidngton Optiphon™ 12,8 - 16 mm - Filkington Optiphon™ 16,4 51 41 L 45.6
Filingten Optiphon™ 12,8- 20 mm - Rilkingtan Optiphen™ 16,8 51 1 -4 A5,6
Triple insulating glass units
6 mim - 12 mm - 4 mm - 12 mm - Filkington Optiphen™ 6,8 42 3 5] 438
& mm - 14 mm - 4 mm - 14 mm - Filkinglon Optiphon” 5,8 43 2 7 4.8
& firi - 16 mim - 4 i - 16 mim - Pilkinglon Optiphen B8 4 2 E 0.8
8 m - 12 mm = 4 mim - 12 mm - Filkington Optiphon™ B8 43 2 7 4.8
8 mim - 16 mm - 4 mm - 16 mm - Filkington Optiphon™ B8 45 3 7 528
# mm - 12 mm - & mim - 12 mm - Filkington Optiphan™ 10,8 44 2 7 48
8 mm - 12 mm - & mim - 12 mm - Filkington Optiphan™ 12,8 45 1 E 508
8 mm - 14 mm - & mm - 14 mm - Flkington Optiphan™ 12,8 a6 2 L 54,8
10mm - 14 mm - & mm- 14 mm - Pikington Optiphon™ 12,8 4% A | 568
Fikington Optiphon™ & - 12 mm - 4 mm - 12 mm - Flkington Optiphen™ §,8 46 2 7 456
Fikingion Optiphen”™ 8,8 - 12 mm - § mm - 12 mm - Flkington Optiphen™ 10,8 a7 2 7 W6
Fiidngten Optiphon™ 8,6 - 12 mm - 6 mm - 12 mm - Filkington Optiphan™ 12,8 L] 1 -7 516
Flkington Optiphen” &6 - 14 mm - 6 mm - 12 mm - Flkington Optiphen” 12,8 45 L “ 536
Fikington Optiphen™ 5,8 - 14 mm- & mm - 14 mm - Flkngton Optiphen™ 12,8 50 2 7 55.6

B {65 e determined In accoedance with B 701,
Irslating glass unks filled with argen [S0%:)

To calaate cther perfermance data dease wse Plkington Spectrum online caboualter at httes: /ssectrum plkingeen.com or Fikingtan Seecinam mobik wp
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Figure A9: Trickle Ventilation Specification

SFXSA Acoustic detail at defined frequencies.

Dn,e dB
2500EA S000EA
Frequency Hz V75 /C75 | V75 /C50 V75 / Std. V50 /C25 V50 /Std. V25 /C25 Va5 / std. Std. Vent/C25) V75/C75
Canopy Canopy Canopy SDO0EA
100
s 37 40.2 37.8 379 | 344 | 378 | 3509 357 37.5
160
200
750 37 372 365 377 | 368 | 376 | 376 37.7 35.4
315
400
S00 361 | 344 | 348 334 | 345 | 344 | 363 36.1 32.1
630
800
1000 469 | 428 395 363 | 359 | 321 | 318 321 39.8
1250
1600
2000 202 | so1 | 415 471 | 408 | 424 | 388 37.1 46.1
2500
3150
2000 552 | s28 | 448 492 | 416 | 488 | 404 38.9 59.7
5000
6300+
8000+ 613 | 629 53.8 57 51 ss.4 | 478 47.8 58
10000+
|"a""g| a4 42 40 |39|33|35|35 35 |4c-|
Dn.ew.
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Figure A10: MVHR Plan — First Floor
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Figure A11: MVHR Plan — Second Floor
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Figure A12: MVHR Plan — Third Floor
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Figure A13: MVHR Plan — Fourth Floor
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Figure A14: Proposed MVHR System

ComfoAir 1565 CM SAP PCDB SEC Class

SFP (W/l/s) Efflclency (%a)
2009 2012 2008 2012
comfortable, healthy and er Ftl 0.50 0.57 83% 92%
K42 0.55 0.7 2% 91%
Example cantrols - sold saparataly K4d .65 0.92 9194 0% Based on average climate with local demand control
F4d 0.80 0%
/ v - . - [
1 | - k] Pressure Curve
s Al (mhr)
N ZGRC Speed ZG52 Swilch ZGE1 Switch ] = w Lt e e e
cantroller - : 5 . . e
3 s
Key Benefits L
00
« Left or right hand configuration through saftware alone, ne mechanical alteration required. | |
« 100% full and filtered summer bypass. »
«  Independently tested sound data. 5 . o g
« Madern, discrest design. [ J S— “
s Easy installation to ceilings. £ [
« Light to handle, ‘g L - L
« BMS capabiity. s
« Taal frae filter access. i b N
« Vot free contact boost capability. 200 |
« CommissionEMART™ is a commissioning wizard that enable & quick and simgle seb-up pracess. =
« SummerSMART™ ensures automatic full by-pass activation providing fillered supply sir 365 days a year. - 1
« TimerSMART™ sliminates nuisance noise and over-ventilation by determining the duration of eccupancy and allacating a suitable .

overrum time,
s  HumidiSMART™ continuously manitors the humidity level within the home and laoks for a man-made spike before boosting the
uriit.

. l\\
~
S \
™ "

« 100% variable AU spesd for use as away mode, medium speed of purgs boost. 7y ] r1
Hirflow (U]
Article Numbers —— 100% motor speed 0% motor speed 60% motor speed —— 40% motor speed —— 20% motor speed
- 0% motor speed  —— TO% motor spbed  50% molor speed — 0% molor speed 1% motor speed

Dascription Product Code

Unit Sound Data

Zahnder Comfair 155 WM for ceiling raunting with EMART technology CAIEECM-GE

0

Gontrols wmmmmuﬂ‘lmm

Contrals, thres position switch far Comiohir 155185 and Centair range ze8 Casing 20.7 265 237 222 183 150 18.2

Contrals, twa pasition switch for ComioAi 156MES and Centair range ze52 20%  Supply/Exhaust 483 427 378 35 238 162 174

Contrals, duel speed contraller for ComiaAir 155/185 range with operational and service indicators 2GR0 Extract/intake 465 377 334 248 177 145 180

Contrals, remote air quality sensar AQR Casing 36.7 415 360 341 328 240 187

Contrale, remale tumidity senzor HHR 40%  Supply/Exhaust  B3.0 505 555 508 480 438 345 321

Contrals, remote passive infra-red movement sensar FIRR il e N ) BTN B Ren Rorran mery —

Gomiriols, FrmGte RGNS KA THAR 60%  Supply/Exhaust  BBO Ti0 B30 555 562 530 46T 460
Eachraailntak 676 Ei© E4n 44 200 s4s  apa i

Filler fae Zehnder Comiadir 155 GM, IS0 Coarse (B3], 2 Pieses CAISSFIL N ;’:é:i . :g-g g:z ;g-g ;25-; ;?-g ;g-} :ii EE; 0.9

" - - N upply aug : 4 . . | A g
Filler fae Zehnder Camiodir 155 GM, IS0 G4). 2 P GAISSFILUPG
A S0 Gonrso (B3, 2 Piewe: Extract/Intake 626 5985 605 4B5 432 412 319 285

Accessories Casing 516 565 516 501 465 438 366 283 34.5

Heat exshanger for Zehnder Comfokir 156 CM CA155EX 100% Supply/Exhaust T4.9 75.2 7.3 B5.0 63.0 B2.7 56.2 87.4
Extract/intake 83.8 B16 837 513 458 440 355 311

Tested according to BS EN 13141-T:2010. Supply and Extract showing induct sound power level. Casing dB(A) @ 3 m
given as hemispherical.

Note: The project MEP consultant has advised that the required fan speed will be 60%.
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Figure A15: In-duct Silencer

DATA SHEET Al3G

CIRCULAR ATTENUATOR /7 Qﬂﬁ}”ay
SPIGOT CONNECTION

MODEL PL (WITHOUT POD)

MODEL PLP [WITH POD)

THIS 15 MOT & STAND ALOKNE DOCUMENT ARD UKLESS FEFIRRED 10 1N & DATED
EQUIPWERT SCHEDULE 15 SUBIECT 10 PEVISION WAHOUT RO TCE

DIMENSIONS SUFFIX

HE SFAE B2 HE ATIENUSTOR MO0E DEANES HE MAERAAL OF FABRICATON AND
AT ADDTO AL FERTRES OR SPEQA CONSRUCTIONA DETaLS

SEmmmmmmmmmmmmn e i & -PREGALY ANEED STERL CORETRUCTON
& GRALE 314 STAIMESSSTERL COMERUETION
AET LMY Cabd BE I ETHEE a s
AR Bl - HISH ERPERATLRE AFPLICATON |2 HOLR )
' - HIGH PRESSLIRE APPUCATION [V | 44, CLASS €1

K- PROECTIVE PAMTAMEH 10 WEIBLE IMTERMAL METAL SURFAITES

- 1 L NE X B P SULATECY I AL

X -ESPEC AL CORGTRUCT O, REFER TO BC UF nE MTS CHEDULE FORDETALS

Al

MO DUAETER (8] CLTECE O3 M ETER (O8] FLANGE DETAILS

BETWEEN 100 - 0¥ B DB ATEMUATIRS AFE ATIED W1 H ML SPISOTE A5 STAMDARD

ABOVE AW B

LEMEH LI 15 MOMIM AL £48 NG DIMENSION, EXCLUDING SAGOTS STANDARD SIZES

SPECIFICATION ClsETER(S] - 100, 125 150 140, 180, 200, 234 250, 900 314 355 400 450 & 500 e

LEMGTH  (L1]- 400 900, 1300 1500, | 830, 2100, 2400, 2700 & MO0 e
ATEMUATORS AFE COMERUCTED M aCCORIANCE Wi 0w 144 SFEQRCATON
FOR pED Ut PRESGURE (CLAGS B) DUCTAO A AL ATEMUSTIRS ARE MADE 13 QFDER
©REES SRE STRFEMED A0 FITED WITH rasLE SPIG OTE i H INTEGR AL SEalS MO STANDeR D STE AV AL AELE

LSOUND SEEORRENT IMFLL B BNCAPULAED WiTH GLads CLOH anD PERFORRED
SEEL

CEMIRALFODS [TYPE PLR) HAW E AE ROV MAMIC FARIMCE & TESTHEMD

NOTES

THS el SHEET I3 K0 BE FEADNIN CON LMETION 'siTH THE BQLPrRENTECHEDLE

ERCESEVALY LeRCE OR HEAWT ATTEMURTORS rasr BE MaM FACTRED N raTnG
SECTOMEFOREASE OF HAMOLIMG.

ATENUSTORS ‘will BE SUPPUED ‘W HOUT SUPFORT SEEWOR, BRACKETS AHNGE
CAEKET, r ASTIC R OTHER SUCH TE S, UNLESS OTHER'WEE STATED

IT15 THE MSTALIERS RESPONMSBLITY T SEaL HE ATEMUATOR ¥ THE OOMMECTNG
DT

IMGEFTION LOSS PESSRE LOSS AMD FLOWW NOISE Dala AFE CERVED FROM ESE
CARAED AT IM ACTORDANCE 'ATTH 150 7235 2D MAT WARY DEPEMOMC OM
MG Tl ED SORMDH TG

PAMFACTURING DIMERGE ONAL TOLERANCE < |0 R

WEIGHT

'WEICHE ARE SIVEM O THE EQUIPMENTSCHEDLLE

ALLAWAY ACOUSTICS LIMITED Old Police Station, 1 Oueens Koad, Hertford $G14 1EM
T | 01952 550825 E | enguiries@allawayacoustics.couk W | allawayacoustics.co.uk
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Figure A16: Duct Calculation

Frequency (Hz)
Stage 63 | 125 | 250 | 500 | 1k | 2k | 4k | 8k dB dB(A)
| | 683 ] 666 [ 589 [ 574 [ 586 [ 553 [ 459 [ 448 71 | 62.4
In-Duct Attenuation, dB 6 14 24 43 55 55 55 52
. Sum 62 53 35 14 4 0 -9 7 | 63 ] 39.5
Silencer
AttenuationPerM | 0.8 | 06 | 05 | 04 | 03 [ 03 | 03 [ 03
Straight Duct | Attenuation, dB | 2.3 | -1.8 | 1.4 | -1.1 | 0.9 | 0.9 | 0.9 | -0.9
(%m) Sum 60 | 51 34 13 3 -1 10 | -8
Regen 31 31 30 | 30 | 29 | 27 | 20 8
Sum 60 | 51 35 | 30 | 29 | 27 | 20 8 61 39
Termination |  Attenuaton | 56 [ 22 J 02 | o [ o | o | o [176] |
Sum 54 49 35 30 29 27 20 6
Regen 31 31 30 | 30 | 29 | 27 | 20 8
Sum 54 | 49 | 36 | 33 | 32 | 30 | 23 | 10 56 38
| Swiat Termination | 54.5 [ 48.7 [ 35.9 | 32.6 | 316 [ 29.6 [ 225 | 98
Room Effect Room Volume C (240 0 -1 -2 -3 -4 -5 -6 -6
Distance C (1.5m) 7 7 7 7 7 7 7 7
Spl in Room 475 407 269 226 206 176 95 32 [ 48 | 29
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Figure A17: Sound Insulation Test Results — Ground to First

Standardized Level Difference according to Part E
of Building Regulations 2000 with 2010 amendments

Field measurements of airborne sound insulation between rooms

Client:

Source room wolume: 75.00 m*
Receiving room wolume V: 75.00 m*

]

Fraquancy D. o

f 113 Octave =

Hz dB a

50 2

63 o

a0 ]

(=]

100 408 g

125 a7 o
160 385

- i

200 458 B

250 515 5

315 535 g

‘ w
400 54.7
500 55.4
830 57.0
200 56.3
1000 57.8
1250 58.6
1600 60.9
2000 61.8
2500 63.2
3150 65.3

4000
5000

Date of test: 18/11/2025

Description and identification of the building construction and tast amangament, direction of measwrement:

Frequency range according to the
curva of reference values (BS EM 130 717-1)

70

40

10

1
250 500 1000 2000 4000
Freguency f, Hz -

Rating according to BS EM 150 7171
DaTw(C;Cr) = 58(-2;-6)dB

Ewaluation based on field measurament
results obtained in one-third-octave
bands by an engineering method

C 50-3150 =MNiAdE; C sn.s000 =MNiAdB; Copsog = MNADB;
Cusoasa =MNADB; Cygosoon = NAAB: Cyqoo.5000 = NAdB;

Ma. of test report:
Date: 1871152025

Name of test instituta:

Signature:
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Figure A18: Airborne Sound Insulation Test Results — Basement to First

Standardized Level Difference according to Part E
of Building Regulations 2000 with 2010 amendments

Field measurements of airborne sound insulation between rooms

Cliant: Date of test: 18/11/2025

Description and identification of the building construction and test amangement, direction of measurement:

Source room volume: 75.00 m* Fraguency range according to the
Receiving room volume V: 75.00 m* curva of referance values (BS EN IS0 717-1)

Frequancy v

nff =5}
f 1/3 Octave =
Hz dB & B0
50 g
63 g
&0 &
(=]
00 |>=482 g 50
125 496 k]
160 | >=50.5
- 3
200 553 B
250 536 g
315 55.6 g 40
. oy
400 57.8

S00 »= 586
B30 »=60.2

aon == 614 30
1000 ==61.1
1250 == G0.9

1600 =611

2000 | >=614 20
2500 | ==647

3150 66.4

4000

5000 w0 |

1
B3 125 250 500 1000 2000 4000
Frequency f, Hz -

Rating according to BS EM 150 7171
Darw(CiCr) = &1(-1;-3)dB C 50-3150 =MNADE; Cso.s000 =MNA&dE: Ciops000 = MWACDB;

Evaluation based on field measurement Cisoamsa = NADE, Cyspsooe =MNRADE, Oy qop.s000 = WAE;
results obtained in one-third-octave
bands by an enginearing mathod

Mao. of test report: Mame of test instituta:

Date: 18/11/2025 Signature:
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Patchway, Wellgreen Lane, Kingston. BN7 3NS
www.7wa.co.uk | info@7wa.co.uk | +44 7786 987687
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