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BACKGROUND

The proposal for 311-313 Wilmslow Road, Fallowfield, Manchester includes the
introduction of new mechanical plant (supply/extract fans, heat pumps (AC) and
external condenser units).

The proposed operational times are 11:00 — 03:00 hours.

Sound Planning has revised the existing report J 04352 dated 9" February 2021
including new extended background noise measurements from 19" — 215 April, 2021
and BS 4142 evaluation using the new reference background noise levels.

See APPENDIX 6 — Background Noise Measurements

Localised Environment

An evaluation of Google Earth screenshots around the localised area shows typical high
street commercial premises including, bars, restaurants and take-aways; this would
suggest relatively high levels of background noise well into the evening due to kitchen
extract and air conditioning systems, as well as customer and road traffic noise.

Proposed Mechanical Plant:

Equipment/System Serving
Supply Air System Kitchen/Store/Office/Toilets
Extract Air System Kitchen/Toilet
Heat Pumps/Condensers (AC)
External Condensers Cold Rooms

Sound Planning has been retained to evaluate potential noise impact on the nearest noise
sensitive receivers using appropriate methodologies and assessment criteria.
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1.6.1 Participating Acoustic Consultant
Dan Thomas is a Member of the Institute of Acoustics (M.I.O.A) having
attained appropriate qualifications in acoustics and experience within the
workplace.

1.6.2 Qualifications

Dan has been working within the noise and vibration industry for fourteen years
and has attained the following qualifications within the field of acoustics:

e Institute of Acoustics (IOA) Diploma

e Post Graduate Diploma in Applied Acoustics and Noise Control (University
of Surrey)

e Masters Degree in Applied Acoustics and Noise Control (University of
Surrey)
2.0 ASSESSMENT CRITERIA

2.1 Noise emissions from mechanical plant should be assessed in accordance with the
requirements of British Standard 4142: 2014.! 2

2.2 BS4142: 2014 — Scope

2.2.1 This British Standard describes methods for rating and assessing sound of an
industrial and/or commercial nature, which includes:

a) sound from industrial and manufacturing processes;

b) sound from fixed installations which comprise mechanical and electrical
plant and equipment;

c) sound from the loading and unloading of goods and materials at industrial
and/or commercial premises; and

! British Standard 4142: 2014 — Methods for rating and assessing industrial and commercial sound.
2 BS 4142: 1997 superseded by BS 4142: 2014.
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d) sound from mobile plant and vehicles that is an intrinsic part of the overall
sound emanating from premises or processes, such as that from forklift
trucks, or that from train or ship movements on or around an industrial
and/or commercial site.

The methods described in this British Standard use outdoor sound levels to
assess the likely effects of sound on people who might be inside or outside a
dwelling or premises used for residential purposes upon which sound is

incident.

This standard is applicable to the determination of the following levels at
outdoor locations:

a) rating levels for sources of sound of an industrial and/or commercial nature
and

b) ambient, background and residual sound levels, for the purposes of:
e investigating complaints;

e assessing sound from proposed, new, modified or additional source(s)
of sound of an industrial and/or commercial nature; and

e assessing sound at proposed new dwellings or premises used for
residential purposes.

2.3 BS 4142: 2014 — Assessment of Impacts

23.1

232

The significance of sound of an industrial and/or commercial nature depends
upon both the margin by which the rating level of the specific sound source
exceeds the background sound level and the context in which the sound occurs.

Evaluation of Adverse Impact

e Typically, the greater this difference, the greater the magnitude of the
impact.

e A difference of around +10 dB or more is likely to be an indication of a
significant adverse impact, depending on the context.
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e A difference of around +5 dB is likely to be an indication of an adverse
impact, depending on the context.

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

Adverse impacts include, but are not limited to, annoyance and sleep
disturbance. Not all adverse impacts will lead to complaints and not every
complaint is proof of an adverse impact.

Objective method for assessing the audibility of tones in sound: One-third
octave method

The test for the presence of a prominent, discrete-frequency spectral component
(tone) typically compares the Lzeq T sound pressure level averaged over the time
when the tone is present in a one-third-octave band with the time-average linear
sound pressure levels in the adjacent one-third-octave bands.

For a prominent, discrete tone to be identified as present, the time-averaged
sound pressure level in the one-third-octave band of interest is required to
exceed the time-averaged sound pressure levels of both adjacent one-third-
octave bands by some constant level difference. The level differences between
adjacent one-third-octave bands that identify a tone are:

* 15 dB in the low-frequency one-third-octave bands (25 Hz to 125 Hz);

* 8 dB in the middle-frequency one-third-octave bands (160 Hz to 400 Hz);

* 5 dB in the high-frequency one-third-octave bands (500 Hz to 10 000 Hz).
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2.3.5 Rating Level
Subjective Method:
Tonality

For sound ranging from not tonal to prominently tonal the Joint Nordic Method
gives a correction of between 0 dB and +6 dB for tonality. Subjectively, this can
be converted to a penalty of 2 dB for a tone which is just perceptible at the noise
receptor, 4 dB where it is clearly perceptible, and 6 dB where it is highly
perceptible.

Impulsivity

A correction of up to +9 dB can be applied for sound that is highly impulsive,
considering both the rapidity of the change in sound level and the overall
change in sound level. Subjectively, this can be converted to a penalty of 3 dB
for impulsivity which is just perceptible at the noise receptor, 6 dB where it is
clearly perceptible, and 9 dB where it is highly perceptible.

One-third octave method:

Identify tones using the method given in Annex C, then add a correction of 6
dB if a tone is present.

Reference methods

When the one-third octave method is not sufficient, use the reference method
for assessing the audibility of tones given in Annex D, which produces a penalty
on a sliding scale from 0 dB to 6 dB.

Use the reference method given in Annex E for measuring the prominence of
impulsive sounds, which produces penalties in the range 0.0 dB to 9.0 dB.

Other Sound Characteristics
Where the specific sound features characteristics that are neither tonal nor

impulsive, though otherwise are readily distinctive against the residual
acoustic environment, a penalty of 3 dB can be applied.
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Intermittency

When the specific sound has identifiable on/off conditions a penalty of 3 dB
can be applied.

2.4 Guidance on the Control of Odour and Noise from Commercial Kitchen Exhaust
Systems (DEFRA January 2005).

24.1

242

Minimum Requirements for Noise Control

For new premises or premises covered by planning conditions restricting the
impact of noise the system shall be designed to prevent an acoustic impact on
the external environment and therefore harm to the amenity.

For existing premises not covered by planning conditions restricting the impact
of noise, the system shall be designed to avoid statutory nuisance and shall
comply with the principles of Best Practicable Means.

To achieve these objectives the noise control system shall include:
e Control of noise at source to the greatest extent possible, and

e Control of noise to the environment by taking acoustic considerations
into account within duct, grille and termination design.

The control system should meet the requirements laid down in BS 4142: 1997
“Method for rating industrial noise affecting mixed residential and industrial
areas’”.

Types of noise in industrial kitchens
Factors that influence magnitude of noise in a commercial kitchen are:

Size and format of the exhaust: The bulk flow leaving the exhaust diffuser
generates broadband aero-acoustic noise. The sound level increases with
increase in air speed and decreases with increase in area. The presence of grilles
will generate tonal components. The sound levels are inversely proportional to
the increase in area and increase with the eighth power of the flow speed.
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e Heat release from kitchen: this influences the size of the exhaust system
required and the flow rate of air to be handled by the system. Increase in
flow rates can increase the pressure perturbations that can generate noise
or can excite other parts of the system leading to noise.

e Type of cooking appliances used: this dictates the overall noise level as
each individual appliance might contribute significantly to the total
noise.

e Position of exhaust fan in the system: this may influence the noise
radiated by the fan to the interior or exterior of the building and the
transmission of sound energy into the exhaust duct system.

e Fitting and dimensions of the exhaust flow ducts: exhaust duct
dimensions, fixings and insulation can all influence the amount of noise
these structures will transmit and propagate. Selection of appropriate
noise attenuating materials, avoidance of flow restrictions, and vibration
isolators between the ducts and the fan are some of the aspects to be
considered.

e Fan type and speed: Type of fan used (e.g. centrifugal fan with blades
that are backward curved, forward curved or radial, or axial fan) will
influence the level and nature of noise emitted. The fan characteristic
needs to be chosen so that it is operating at its most efficient duty point
as this tends to be the region of minimum noise.

If fan speed is too high it will be operating away from that point which
can lead to increases in level of up to 10 dB, as well as inefficient air
management. It is often also desirable acoustically to use larger fans
operating at low speeds rather than smaller fans operating at higher
speeds

2.4.3 Extract System Design

The following points should be taken into account when designing a ventilation
system to minimise noise emissions:

e The fan and its installation should be designed as a complete package for a
specific task. Fans generally produce less noise if operated at the optimum
efficiency relative to their characteristics;
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Fans should be located within buildings at low level, that is, on side walls,
rather than in the roofs of buildings, as ground effect and the local
topography will far more readily reduce the noise transmission;

Correct selection of duct size and type;

Lined or lagged ducts, including bends, elbows or spigots, may be required
if additional noise reduction is necessary; and

The recommended maximum supply and return velocities for grilles and
terminals should be applied.

Silencers may be required where additional attenuation is necessary. A
range of silencers is available and it may be necessary to insert in-duct
silencers both upstream and downstream to prevent radiation of fan noise
through ductwork. These should be fitted as close to the fan as possible (but
not so close as to lead to a non-uniform air flow velocity across the face of
the silencer). Where this is not possible, the intervening ductwork should be
acoustically lagged. It may also be necessary to enclose or lag the fan.
Where fans are used to push gases up a stack, silencers containing absorbent
material can sometimes be mounted directly on top of the stack. However,
where gases are hot, wet or dirty, the infill may need to be protected.

Acoustic louvres on exhausts and inlets can greatly reduce environmental
noise. However, their performance can sometimes increase back-pressure or
the velocity of the air flow leading to increased noise.

METHODOLOGY

Background Noise Assessment (Sound Planning)

3.1.1

Background noise measurements were undertaken at the worst affected noise
sensitive receivers (residential apartments) nearest to the proposed mechanical
plant.

See APPENDIX 4 — Site Photographs

Background noise levels were measured during an extended monitoring period
from 13:45 hours Monday 19" April — 10:15 hours Wednesday 21% April, 2021.

10
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3.1.3 The measurement periods incorporated time periods which are thought to have
the quietest existing background noise levels within the proposed operational
times of the proposed mechanical plant.

3.1.4 Measurements were undertaken in accordance with BS 74453 and BS 41424,
The sound level meter was Class 1 and UKAS calibrated.

3.1.5 The microphone was fixed 1m outside one of apartment 3’s windows
overlooking the area where the proposed mechanical equipment is to be located;
this should be deemed representative of the worst affected noise sensitive
receivers (proposed mechanical plant). There is currently no operational
mechanical plant located on this roof.

3.1.6 The A-weighted Loo parameter was measured using the Fast (F) setting, and
logged periodically every 15 minutes.

3.1.7 Meteoric conditions were dry with calm winds, and generally acceptable in
accordance with BS 7445.

3.2 Equipment Noise Level Calculations (General)

3.2.1 All calculations will utilise the manufacturers’ sound power level (SWL) or
sound pressure level (SPL) data.

3.2.2 Noise calculations will subtract system losses, distance corrections and
propagation corrections to the nearest noise sensitive receivers (NSR) based on
spherical divergence:

SPL, = SPL; — 20log;— 11 + DI’ +/- MISC

Where v’ = radius; SPL = Sound Pressure Level.

3 British Standard 7445-1: 2003 — Description and measurement of environmental noise. © BSI 1997. ISBN 0
580 19736 0.

4 British Standard 4142 — Method for rating industrial noise affecting mixed residential and industrial areas. ©
BSI 1997. ISBN 0 580 28300 3.

5 DI = Directivity Index.

11
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Extraction Noise Level Calculations

3.3.1

332

3.33

334

335

All calculations will utilise the manufacturers’ sound power level (SWL) data
or calculated SWL based on the fan type, pressure and air volume®.

The fan sound power level (SWL) will be attenuated by internal system (duct)
losses and end reflection on reaching the exhaust termination’.

Duct Break-Out® calculations will utilise the formula:

SWLbreak-out = SWLduct - R + 1010g(S/A)9

Where SWL Sound Power Level
S Surface Area (Visible Duct)
A Cross Section
R Sound Reduction Index

The term ‘R’ cannot give a greater break-out level than there is inside the duct.
Therefore at low frequency the effective reduction is taken as 3dB.

The noise level at the nearest external noise sensitive receivers (NSR’s) will be
calculated using the formula:

SPL, = SPL; — 20log;— 11 + DI'° [point source] and SPL, = SPL; — 10log,— 11
+ DI [line source].

Where ‘r’ = radius; SPL = Sound Pressure Level.

The directionality of the duct opening!! relative to the receiver should also be
considered; the approximate directivity attenuation can be found by comparing
fd/c with the angle to the receiver'2.

¢ Sound Research Laboratories: Noise Control in Building Services. Pergamon Press 1988.

7 Sound Research Laboratories: Noise Control in Building Services. Pergamon Press 1988.

8 See APPENDIX 7 — Plant Noise Calculations.

% Sound Research Laboratories: Noise Control in Building Services. Pergamon Press 1988.

10 DI = Directivity Index.

' The configuration of the duct termination is currently unknown e.g. cowl etc.

12 f = frequency; d = duct opening (m); and ¢ = speed of sound 344m/s. Reference: Watson et al. The Little Red
Book of Acoustics. BTA 2007.

12
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Screening attenuation is based on Maekawa’s formula (if required), where the
expected insertion loss the barrier is the function of the Fresnel number (2.6/1) 3.

‘Line of sight’ screening achieves a 5 dB reduction through frequencies.

Noise mitigation calculations will utilise sound reduction indices or insertion
loss data from the manufacturer’s specification data sheets.

Noise Level Evaluation

34.1

34.2

Extract Duct - Acoustic Features

Kitchen extract fans (attenuated) sound emissions contain minimal tonality
(+2 dB penalty) and should not display 'impulsive’ sound characteristics;
however they do emit 'other sound characteristics (+3 dB penalty) in
operation.

Total sound characteristic penalties are 5 dB.

Target Noise Level

Due to the total sound penalties of 5 dB (for both noise sources), it would
seem reasonable to target 10 dB below the lowest background level as
required in BS 4142: 1997 (this equates to a Rating level of 5dB below
background in the context of BS 4142: 2014).

This target level equates to an evaluation of ‘complaints unlikely' [BS 4142:
1997] and the sound source having "low impact' [BS 4142: 2014].

13 Attenborough, K. et al. Predicting Outdoor Sound. Copyright Taylor & Francis Group 2007.

13
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4.0 RESULTS
4.1  Background Noise Levels!4:

4.1.1 Lowest Background Noise Level for Different Operational Time Periods

Time Period Background Level Tm.le Occu.r red
o) (dB Laso) (Time Period)
" = Hours
11:00 to 23:00 40.9 15:30 — 15:45
11:00 to 03:00 38.1 02:30 — 02:45
24 hours 36.8 04:30 — 04:45

4.1.2 The quietest background level during the proposed operational period of the
supply/extract system/AC is 38 dB Laoo; the refrigeration condensers can
operate any time in 24 hour period with a quietest background level of 37 dB
Lago.

See APPENDIX 6 — Background Noise Measurements

14 See APPENDIX 6 for full results.

14
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4.2 Noise Sensitive Receivers

External NSR Window Screened from

Mechanical Plant Distance (m) Nearest NSRS
Extract System - Outlet Duct (1) 4 Yes
Extract System - Outlet Duct (2) 2.5 No
Extract System - Outlet Duct (3) 4 No
Extract System - Termination Cowl 6 No
Supply System - Atmosphere Intake 4 Yes
Freezer Condenser 5 Yes
Chiller Condenser 5.5 Yes
Heat Pump (AC1) 6.5 Yes
Heat Pump (AC2) 6.5 Yes

See APPENDIX 2 — Site Location and APPENDIX 3 — Site Plans/Elevations

4.3  Levels of Uncertainty

Category Notes

Extract Duct Break-Out.
Supply/Extract Air to Atmosphere
Heat Pumps (fan/compressor)
Condensers (fan/compressor)

Complexity of Sound Source

Site positioned to the rear of busy high street
with commercial buildings including bars &
restaurants.

Complexity of Acoustic Environment
(Residual)

Level of Residual Sound (including Specific) n/a

15 “Line of sight’ screening results in a minimum attenuation level of 5dB.
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5.0 NOISE LEVEL CALCULATIONS
5.1 Combined Sound Pressure Level at Nearest Noise Sensitive Facade (before attenuation)

5.1.1 Nearest Noise Sensitive Receiver (window) — Restaurant Opening Hours

System Area Level @ NSR
(Opening Times) dB(A)

Extract System - Outlet Duct (Area 1) 49
Extract System - Outlet Duct (Area 2) 61
Extract System - Outlet Duct (Area 3) 56
Extract System - Termination Cowl 55
Supply System - Atmosphere Intake 57
Freezer Condenser 49
Chiller Condenser 47
Heat Pump (AC1) 40
Heat Pump (AC2) 40
Combined 64
Background 38
Excess 26

5.1.2  Nearest Noise Sensitive Receiver (window) — 24 hrs (refrigeration condensers)

System Area Level @ NSR
(24 hours) dB(A)
Freezer Condenser 49
Chiller Condenser 47
Combined 51
Background 37
Excess 14

16
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NOISE MITIGATION (recommended)

Nearest Noise Sensitive Receiver (window) — Restaurant Opening Hours

Level @
System Area
Y Attenuation NSR
(Opening Times) dB(A)
Silencer 75mm Air Way x 2100mm (L) /
Extract System - Outlet Duct (1) AcoustiShicld P10 9
Silencer 75mm Air Way x 2100mm (L) /
Extract System - Outlet Duct (2) AcoustiShicld P10 20
Silencer 75mm Air Way x 2100mm (L) /
Extract System - Outlet Duct (3) AcoustiShicld P10 16
. Silencer 75mm Air Way x 2100mm (L) /
Extract System - Termination Cowl AcoustiShicld P10 12
Supply System - Atmosphere Intake Silencer 75mm Air Way x 2100mm (L) 22
Freezer Condenser Environ Enclosure (-26dB) 23
Chiller Condenser Environ Enclosure (-26dB) 21
Heat Pump (AC1) Environ Enclosure (-26dB) 14
Heat Pump (AC2) Environ Enclosure (-26dB) 14
Combined 28
Background 38
Excess -10

See APPENDIX 7 - Plant Noise Calculations for further calculation detail

Nearest Noise Sensitive Receiver (window) — 24 hrs (refrigeration condensers)

System Area Level @ NSR
Attenuation
(24 hours) dB(A)

Freezer Condenser Environ Enclosure (-26dB) 23
Chiller Condenser Environ Enclosure (-26dB) 21
Combined 25
Background 37
Excess -12

See APPENDIX 7 - Plant Noise Calculations for further calculation detail

17
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Noise Mitigation Notes

6.3.1 Flakt Woods Splitter Attenuators should be fitted as close as possible to the fan
(inlet and outlet side) as specified.

6.3.2 The cross-sectional area of the attenuator may have to be larger than the duct in
order to restrict pressure drop to permissible levels!'®; if this is the case duct
transitions may be required before and after the attenuator.

6.3.3 The acoustic enclosures should be separated to allow for air flow in and out of
enclosures (please seek advice from provider/supplier).

6.3.4 Acoustic ductwrap to be fitted to all areas of outlet air extract duct.

Vibration Mitigation

6.4.1 Flexible Duct Connectors
Install suitable flexible duct connectors between the extract fan and outlet air
ductwork to reduce vibrational energy entering the extract duct.

See APPENDIX 9 — Vibration Mitigation Products

6.4.2 Shock Damper Mounts
The duct riser wall connections (shared wall with residential apartments) should
be isolated from the wall using suitable isolation fixings/hangers.

See APPENDIX 9 — Vibration Mitigation Products

Suppliers

Flakt Woods TEL: 01206 222614 (Silencers)

Environ TEL: 0870 3833344 (Acoustic Enclosures)

CMS Danskin TEL: 01925 577711 (Acoustic Ductwrap)

Ductstore TEL: 01375 390149 (Duct Anti-Vibration)

16 The contractor should verify pressure drop with Flakt Woods.

18
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CONCLUSIONS

Sound Planning has carried out a noise impact assessment in accordance with BS 7445:
2003 and BS 4142: 2014.

See section 3.0 - METHODOLOGY
Background Noise Levels

7.2.1 Lowest Background Noise Level for Different Operational Time Periods

Time Period Background Level Tm.le Occu.r red
(hours) (dB Laso) (Time Period)
Hours
11:00 to 23:00 40.9 15:30 — 15:45
11:00 to 03:00 38.1 02:30 — 02:45
24 hours 36.8 04:30 — 04:45

7.2.2 The quietest background level during the proposed operational period of the
supply/extract system/AC is 38 dB Laoo; the refrigeration condensers can
operate any time in 24 hour period with a quietest background level of 37 dB
Laco.

Predicted Sound Levels at Nearest Noise Sensitive Receivers

Nearest Residential Windows (rear elevation overlooking external plant)

The predicted combined plant noise at the nearest noise sensitive receiver (rear
elevation) exceeds background noise levels by 26 dB(A) during the operational hours
of the restaurant (11:00 — 23:00 hours) and 14 dB(A) during the night time when

refrigeration plant (Chiller & Freezer) will need to be operational.

See paragraph 5.1

19
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The introduction of noise mitigation measures (noise control products) results in a
combined external mechanical plant noise level at the worst affected noise sensitive
window which meets target levels during restaurant opening hours and overnight
(refrigeration plant) i.e. 10 dB below background.

The proposed noise mitigation measures result in a low impact at the worst affected
noise sensitive receiver and meet the requirements of BS 4142: 2014.

See paragraph 6.1 — 6.4
Noise Mitigation Products
7.5.1 Supply System (kitchen)
Inlet (atmosphere): 75mm Air x 2100mm (L) Flakt Woods Splitter Silencer
7.5.2 Extract System (kitchen)

Outlet Duct (atmosphere): 75mm Air x 2100mm (L) Flakt Woods Silencer
Outlet Duct Casing (external): AcoustiShield P10 (acoustic ductwrap)

7.5.3 External Condenser Units
Acoustic Enclosures

Levels of Uncertainty

7.6.1 The complexity and screening of the sound sources would lead to the greatest
uncertainty. Sound Planning has evaluated each source in detail, its position
relative to the nearest noise sensitive receivers and used appropriate calculation
methodology in order to accurately predict specific noise (and noise rating level)

at the nearest noise sensitive receiver.

7.6.2 Sound Planning has taken the lowest background noise levels for equipment
operational times from the extended noise measurement period.

7.6.2 Sound Planning has designed to a minimum 10 dB below background

(assumed), this should allow for any penalties which could be applied for
'"Tonality', 'Impulsivity', 'Intermittency' and 'Other Sound Characteristics'.

20
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APPENDIX 1
Terms & Definitions

The Decibel, dB

The unit used to describe the magnitude of sound is the decibel (dB) and the quantity measured
is the sound pressure level. The decibel scale is logarithmic and it ascribes equal values to
proportional changes in sound pressure, which is a characteristic of the ear. Use of a logarithmic
scale has the added advantage that it compresses the very wide range of sound pressures to
which the ear may typically be exposed to a more manageable range of numbers. The threshold
of hearing occurs at approximately 0 dB (which corresponds to a reference sound pressure of
2 x 107 pascals) and the threshold of pain is around 120 dB. The sound energy radiated by a
source can also be expressed in decibels. The sound power is a measure of the total sound
energy radiated by a source per second, in watts. The sound power level, Ly is expressed in
decibels, referenced to 107> watts.

Frequency, Hz

Frequency is analogous to musical pitch. It depends upon the rate of vibration of the air
molecules that transmit the sound and is measure as the number of cycles per second or Hertz
(Hz). The human ear is sensitive to sound in the range 20 Hz to 20,000 Hz (20 kHz). For
acoustic engineering purposes, the frequency range is normally divided up into discrete bands.
The most commonly used bands are octave bands, in which the upper limiting frequency for
any band is twice the lower limiting frequency, and one-third octave bands, in which each
octave band is divided into three. The bands are described by their centre frequency value and
the ranges which are typically used for building acoustics purposes are 63 Hz to 4 kHz (octave
bands) and 100 Hz to 3150 Hz (one-third octave bands).

A-weighting
The sensitivity of the ear is frequency dependent. Sound level meters are fitted with a weighting

network which approximates to this response and allows sound levels to be expressed as an
overall single figure value, in dB(A).

21



soundplanning
BS 4142 - Noise Descriptors
For the purposes of this British Standard, the following terms and definitions apply.
NOTE All the measurements and values used throughout this standard are “A”-weighted.
Where “A” weighting is not explicit in the descriptor, it is to be assumed in all cases, except
where it is clearly stated that it is not applicable, as in the case of tones.
Acoustic Environment
Sound from all sound sources as modified by the environment [BS ISO 12913-1:2013].

Ambient Sound

Totally encompassing sound in a given situation at a given time, usually composed of sound
from many sources near and far .

NOTE The ambient sound comprises the residual sound and the specific sound when present.
Ambient Sound Level, La = Laeq,r

Equivalent continuous A-weighted sound pressure level of the totally encompassing sound in
a given situation at a given time, usually from many sources near and far, at the assessment

location over a given time interval, 7.

NOTE The ambient sound level is a measure of the residual sound and the specific sound when
present.

Background Sound Level, Lao,r

A-weighted sound pressure level that is exceeded by the residual sound at the assessment
location for 90% of a given time interval, 7, measured using time weighting F and quoted to
the nearest whole number of decibels.

Equivalent Continuous A-weighted Sound Pressure Level, Laeq,7

Value of the A-weighted sound pressure level in decibels of continuous steady sound that,

within a specified time interval, 7= #2 — ¢1, has the same mean-squared sound pressure as a
sound that varies with time, and is given by the following equation:

22
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Laeqr= ‘|U|g1o{(‘| /T)f;l [PA(t)zfpozldt}

where:

Po is the reference sound pressure (20 pPa); and
pa(?) is the instantaneous A-weighted sound pressure (Pa) at time .

NOTE The equivalent continuous A-weighted sound pressure level is quoted to the nearest
whole number of decibels.

Measurement Time Interval, Tm
Total time over which measurements are taken.

NOTE This may consist of the sum of a number of non-contiguous, short-term measurement
time intervals.

Rating Level, Lar,7r

Specific sound level plus any adjustment for the characteristic features of the sound.
Reference Time Interval, 7y

Specified interval over which the specific sound level is determined.

NOTE This is 1 h during the day from 07:00 h to 23:00 h and a shorter period of 15 min at
night from 23:00 h to 07:00 h.

Residual Sound

Ambient sound remaining at the assessment location when the specific sound source is
suppressed to such a degree that it does not contribute to the ambient sound.

Residual Sound Level, Ly = Laeq,r

Equivalent continuous A-weighted sound pressure level of the residual sound at the assessment
location over a given time interval, 7.
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Specific Sound Level, Ls = Laeq,1r

Equivalent continuous A-weighted sound pressure level produced by the specific sound source
at the assessment location over a given reference time interval, 7t.

Specific Sound Source

Sound source being assessed.

Frequency Analysis

Octave Band A band of frequencies the upper limit of which is twice the lower
limit. They are known by their centre frequency, e.g., 63, 125,
250, 500, 1000, 2000 Hz...

One Third Octave The logarithmic frequency interval between a lower frequency
fo, when f5/fi equals 23 apart. Frequencies include: 100, 125,
160, 200, 250, 315, 400, 500, 630, 800, 1000Hz.

Sound Transmission in the Open Air

Most sources of sound can be characterised as a single point in space. The sound energy
radiated is proportional to the surface area of a sphere centred on the point. The area of a sphere
is proportional to the square of the radius, so the sound energy is inversely proportional to the
square of the radius. This is the inverse square law.

In decibel terms, every time the distance from a point source is doubled, the sound pressure
level is reduced by 6 dB. Road traffic noise is a notable exception to this rule, as it approximates
to a line source, which is represented by the line of the road. The sound energy radiated is
inversely proportional to the area of a cylinder centred on the line. In decibel terms, every time
the distance from a line source is doubled, the sound pressure level is reduced by 3 dB.
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Factors Affecting Sound Transmission in the Open Air
Reflection

When sound waves encounter a hard surface, such as concrete, brickwork, glass, timber or
plasterboard, it is reflected from it. As a result, the sound pressure level measured immediately
in front of a building fagade is approximately 3 dB higher than it would be in the absence of
the fagade.

Screening and Diffraction

If a solid screen is introduced between a source and receiver, interrupting the sound path, a
reduction in sound level is experienced. This reduction is limited, however, by diffraction of
the sound energy at the edges of the screen. Screens can provide valuable noise attenuation
however. For example, a timber boarded fence built next to a motorway can reduce noise levels
on the land beyond, typically by around 10 dB(A). The best results are obtained when a screen
is situated close to the source or close to the receiver.
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APPENDIX 2

Site Location

Google Earth - Screenshot

StandismPRE

§Google Earth

Manchester
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Site Location

Site Plot

El Sub 3ta
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APPENDIX 3
Site Plans/Elevations (proposed)

Mechanical Plant Layout

Nearest
¢ Noise
C—=== Sensitive
il Windows
=5
E |0
il
MITCHEN ] _I I s e
| == |
- 1
EIDE BLEVATION REAR ELEWVATION

P —— = —
— = o o —

LOCATION OF DUCT
FEMETRATIONS

REAR ELEWATION INC YARD BOUNDARY
(achual view from sineet)
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APPENDIX 4

Site Photographs

Proposed
Duct Riser

Localised Area to Proposed Mechanical Plant
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Site Photographs

Background Measurement — Microphone Position
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APPENDIX 5

Equipment Noise Data

Extract Fan

Flakt Wood MaXfan

QP

COMPAC

,-

ods

A FlEkt Waods Broad

MAXFAN COMPAC - THE NEXT GENERATION IN KITCHEN FANS

FEATURES

= 400 - B30 mm diamebar

= Volumes up to 4.8m =z

= Static Pressures up to 900 Pa [Non-staling characteristic)

= Fare teatad to |S05801 and BS242

= High effiziency erergy seving IEE matar

= Low breakout noise levels

= Motor protection and termingl black IPS5 [0WIF2 & Dafra
Carmpliant]

= Ambiert temperatures up to B0FC [Dependant on size]

= Overheat protaction a= standard

= Compact robust Fght waight coretruction

= Balvarized casing for high cormasion resistance

= Full inverter cantral end flaxibilty

ELECTRICAL SUPPLY
230%/50Hz41 Ph [3 Ph Moker] - L Type

TEMPERATURE RANGE
Suitable for temperatures up to B0PCY

*depandant an the fan size, please reder o the spadific fan technical page

SIZES
400, 450, 500, 560 end 630 mm
Emaler 215 & 355 mm evaileble on request

IMPELLERS

A unique high afficiency sarofoil section blade with 8 smoathed
hub ard clamp plaba offers & high sfficiency solutian,

The A&k Woods impellers ana all high pressure da cast fo
affer thin earcfoil sections for low gererstion of noisa, Every
cagt aluminium component iz ¥-rey examined using Red Tima
Rediography inzpection priar to azsembly. Tha maximum pitch
anpglas shown allow for spead contral by frequarcy invarter.

MOTORS

All motors are totally enclosed air stream rated wih clazs F
insulation. Corstructad from aluminium or cest iron as standard
with speciel pad mounted fiings.  Although this product
incorporates a threa phase akectric motor, by vsing a matched
inverter zolution it is suitable for uze with a single phasa
slecirical supply on site. In eddition, using a fregquercy inverter
allows the spaed to ba furned down to 20% of meximum spaed.
Suitable for horizontal or vertizal shaft operstion. Supplied IPSS,
with remaovable drain plugs.

Saaled for life baarings lubricated with wida temparsture range
gragsa, The complete range of motors are fitted with Themnistar
OHP ae stendard. Matars are |E2 efficiency class as standard.

CASINGS

The MeXfan Compaz is evailshle with a galvanised casing, complats
with an axtamally mourded pra-wirad electrical terminal b,
Cazings are spun fram shest stes| with irkegral pra-drilled ard
radiused inlet lange=. The galvanizad finish gives & high rasistancas
to corrosion ard s ideal for extemal as well a5 inbarmal usa,

PRODUCT CODE
40 MaXfan Compac
= 40 - denotes the fan impaller diametar in carkimetras

ACCESSORIES
~a 8¢ @ |
Mo Fameeavs i
Conreciar & Fotariarawinr
@° )
n'.w:" Vimizhing Flunge
L idald
=
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Equipment Noise Data
Extract Fan

Flakt Wood 45 MaXfan Compac

3ds

A FIEkt wWoods Broad

MAXFAN COMPAC
230 V/S0HZ/1 PH- LTYPE

PERFORMANCE CHART - 45 MaXfan Compac (EJ4632686) ADDITIONAL ACCESSORIES

E: ~_ e - 1
- - @ 5

AN nll

:
l N\ W emEe e,

TG D0LET)

Vokuna m i

PRODUCT AND ELECTRICAL TABLE - 45 MaXfan Compac

-
Qe ™ m w = o m ™ . a o
L = n - w = = o = = u
e s 0 S w =gz o

P Samred durts m L@Smave g S00P futwic]

DRAWING - 45 MaXfan Compac

510 DB, [VER FLAMGES.

FI) ORTHIMAL

All dimenzian in mm "u.'f‘.‘;‘r".;..

- e A

P AvL Fisaksln Caractar
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Equipment Noise Data
Supply Fan

Flakt Wood 45 MaXfan Compac

Wa(ds

A FI&kt woods Brond

MAXFAN COMPAC
230 V/S0HZ/1PH - LTYPE

PERFORMANCE CHART - 45 MaXfan Compac (EJ463268) ADDITIONAL ACCESSORIES

: ~ = =

:
jw N\ WO Ll

ry X
9P X

Vokina m

PRODUCT AND ELECTRICAL TABLE - 45 Ma)Xfan Compac

-
Qe ™ m a = o m ™ . a E
Onake = n - w = = E = Y u
aip S w =gz R

P Samred durts m L@Smave g S00P futwic]

DRAWING - 45 MaXfan Compac

70 O, [VER FLAMGES

All dimenzian in mm

- - sa 8% @

P WY inakln Comeciar
10
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Equipment Noise Data

Toilet Extract Fan

systemair

K 100 EC sileo

Systemair Gircular duct fan K 100 EC
M Muiiriber: 16355
Varlant: 230V 1~ S0/60Hz

& &

EC-maloes, kigh level of aficercy
100% spead conirollable

Inbagraied molor prabection

Suppied with mounting bracket

EC hchnology i inbaligent technology, using integral elecironic

cortral which sminates the sip losses in the molor and ansures thal

the motar abways runs al opfimal losd and guaraness thal the

proportion af energy ulilised effectively i many limes higher and the
anangy usags considarably lower compared with A molors.

EC fans are nolable for Suair economical use of anangy and excellenl

aasa ol cortrol. They can ba varied in spesad 1o malch the aifiow
demand, and oparabe o high efficency lavels. For the same air

woluma, they consume dstinctly bess enargy $ian AC Tan drives.

Anather special Teature of EC fans s ihair energy-saving patandial not
anly at hull load, but especialy al pat-oad, When opedsting & part-

load, $18 energy usad is musch lowar than with an asynchonaus matar

af aquivalent culput.

Reduced anangy usage guarantess a drop in aperating costs.

Thie K EC sevies is designed for installafion in ducts. Al the K-fans have
minimum 25 mm long spigal carmections. The tans have backward-curved
blades and extemal rolor mators [EC). The FK mounting clamp fadllisles
adsy installation and remaval, and prevants the ransfer of vilralion 1o the
duct. The fans are deliversd with & pre-wired potentiamedar(d-10V) thal
alkaws you 1o easly find the desined warking paint.

Molor protection is inlegrated in the slectronics of the mabar. The casing Is
manufachsed from galvanised sheel steel with fie seams folded 1o give
the Fan a close 1o air light casing.

Technical parameters

Rominal data

Volage (nominal) < I
Fraguency S0iE0 Mz
Phasa(s) 1=

Irgt power <

| gt cuimént 0Es A
Impelar spaed 3479 rpam.
Alr Nicrw max 321 mih
Temparature of ransponed air max 80 °C

Arsicle ramme: K 100 EC silea | lem Numnber: 16855 | Vanant: Z30V 1- B0M0H: | Docunent type: Product card | Datec 2020-06-25 | Generated by- systemair Onling
Catalogue | Language: English
Page 1 of4
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Equipment Noise Data
Toilet Extract Fan
Performance curve

Pa

750

500

250

7500,
E0.00
0T T I T [ I T
1] 10 20 an 40 50 ] 70 B0 I's

Hydraulic data
Pagquired v low E0.00 lis
Ragquired static prassure 75 Pa
‘Warking air low B0.00 lis
‘Woarking stalic pressuns 75 Pa
Alr deansity 1.204 kgim?
Powar TTW
Fan conbral - RPM 2442 rpan
Currari 031 A
SFP 0628 BAmYE:
Cantral valtages BOV
Supply voltags 230V
Sound power level 63 125 250 500 1k 2K 4k (3 Tatal
It dBiA) 52 &1 [ [ E3 54 50 ] ral
Cutlet dB[A) 53 (=] (=] &1 E3 59 51 k] Ea
Sumouniding dBiA) 12 11 25 4 44 42 a7 2 48
Sound pressure level al 3m dBiA) 41
[20mE Sakina)
Sound pressura level al 3m fres dB[A) g

]

iriche rame: K 100 EG siea | em Muamber: 16355 | Vanant: Z30Y 1- 8000Hz | Document type: Product card | Dates 2020-06-25 | Generated by systamair Onlina

atalogue | Language: English

Pago 3 af
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Equipment Noise Data

Coldroom Condensers

17

Type Winsys outdoor Wintsys
outdoor
Model WINAJAS197 WINFH25117F7
Dimensions W 942mm W 1174 mm
D 574mm D 531 mm
H 690mm H 710mm
Weight 65 kg 83kg
Compressor CAI45197 CAJ45317 HR
Model
Pipe sizes Gas 5/8 Gas 7/8"
liguid 3/8" Liquid 2"
Power supply | 20amp 30amp
5/Phase
Refrigerant 16amp per phase | 16amp per
phase
Gas R404a R404a
Noise Level 41 dBA 42 dBA

17 “Noise Level’ measured at 10m - Conversion to SPL@ 1m. + 20 log (10/1).
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Equipment Noise Data
External Condenser Units

Daikin RZQS100

| oamcow « Quidoor Units « R-£10A « RZQ5- V1

6 Dimensional drawing & centre of gravity

6-1 Dimensional drawing

RZOQST1DV1 unit {mm)

Gas pipa connaction ¥ 159 flra

Liquid pipe connection - @ 85 flarg
Sewica port fin tha i)

Grounding teminal MS (in switch box)
Rafrigerant piping intaks

Power suppy wiring imtaka (knodk out halg @ 34)
Control winng inkaks {Knodt out hols # I7)
Dirain gt

B - AR b b =

- \ IMWIt144.14

RZOQ5100-125-140DV1

(Gas pipa cormection ¥ 158 flra

Liquid pipe connectian - 5 flare
Sanvia port fin tha uni)

Grounding teminal MS (in switch box)
Rarigerant piping intaks

Power supply witing intzka fnodk out hale ¥ 34)
Ciontred wiring intaks (Knodk out hoie ® I7)
Drain et

el B b b b —

IMWIE3641
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Equipment Noise Data

External Condenser Units

Daikin RZQS100

| ¥ oanciw+ Quidoor Units « RB-410A « REQS-0VA

9 Sound data

9-1 Sound pressure spectrum

RZQ5710W1 - Cooling

"\-\_ =
=555, =
. - _
==& _ &
—
-_ = -
a
- T
A
HEHES == ™
2| =N .y = e
' H HHA/-= E
~§\ B -
3 EEHHEH = H
sHEREN:N: = =
IACRENER: = um
.
H H ‘._ H H e H
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F—— pr—— =
ITWIET-1
Octave band meter teguany (40
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[ | NOTES

1 Dots svaid ot oe Said mndtion
7 Dotz isvaid st nominal mndtions

1 B = -wesghind sound pressom oy i ok aonding b
)

TMAMELT

RZQST10WT - Heating

T
T
;
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I
I
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I

HEHEAHBHHH H

P

MOTES
Dt iswald 3t frac foid condilion
[t isvakid 2 nomicsl condtions
:EI:: = A weiighiiad sound prears kel (-3l acoding o

- P locion ? W locton
A Reotaanm . pre v 0o = s ";‘__m;.'g?m 4 Roforons armuse e 6= 2047 mu.—:"q;m
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| NOTES [ ] HOTES
‘; :su_:::‘lwhﬂm 1 Deta isvakd 2 tas o condlion
= vt 3t nomial mrdlors 7 Dol isvaid a nomical condlions
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APPENDIX 6

Background Noise Measurements

Time LAeq LAFmin LAFmax Larso Laroo
Period Date

hrs:mins (dB) (dB) (dB) (dB) (dB)

2 2021-04-19 13:45:00 56.7 41.4 72.2 47.9 441
3 2021-04-19 14:00:00 54.6 40.5 80.3 45.8 43.2
4 2021-04-19 14:15:00 56.6 41.1 80.4 47.3 43.6
5 2021-04-19 14:30:00 59.2 40.3 77.8 47.9 43.5
6 2021-04-19 14:45:00 57.4 42.1 80.1 48.3 45.1
7 2021-04-19 15:00:00 53.2 41.0 71.9 45.7 43.6
8 2021-04-19 15:15:00 50.5 39.0 71.1 44.7 423
9 2021-04-19 15:30:00 48.6 38.7 69.6 45.4 423
10 2021-04-19 15:45:00 47.7 39.7 78.9 43.8 41.9
11 2021-04-19 16:00:00 45.5 40.7 59.9 44.6 42.9
12 2021-04-19 16:15:00 51.9 40.5 73.7 45.0 43.0
13 2021-04-19 16:30:00 46.1 39.9 63.6 43.5 41.9
14 2021-04-19 16:45:00 46.6 40.2 66.4 44.0 423
15 2021-04-19 17:00:00 46.1 39.7 65.7 43.6 41.8
16 2021-04-19 17:15:00 44.7 39.8 61.3 43.7 41.9
17 2021-04-19 17:30:00 46.9 39.8 66.6 43.8 42.2
18 2021-04-19 17:45:00 44.6 40.2 57.1 43.7 42.4
19 2021-04-19 18:00:00 48.1 41.7 64.4 45.0 43.6
20 2021-04-19 18:15:00 46.2 42.2 61.9 45.1 43.9
21 2021-04-19 18:30:00 45.6 41.9 59.4 44.6 43.5
22 2021-04-19 18:45:00 46.4 42.7 59.8 45.7 44.5
23 2021-04-19 19:00:00 46.3 42.8 70.0 45.5 443
24 2021-04-19 19:15:00 46.1 42.7 65.0 45.5 44.5
25 2021-04-19 19:30:00 46.5 42.6 65.0 45.6 44.5
26 2021-04-19 19:45:00 45.9 43.0 58.5 45.5 44.4
27 2021-04-19 20:00:00 46.7 433 67.0 45.9 44.8
28 2021-04-19 20:15:00 46.1 42.6 58.6 45.5 44.2
29 2021-04-19 20:30:00 46.9 42.6 72.6 45.4 443
30 2021-04-19 20:45:00 46.5 42.8 65.4 45.7 44.7
31 2021-04-19 21:00:00 49.1 43.4 70.4 45.9 44.7
32 2021-04-19 21:15:00 47.7 43.8 65.8 46.1 45.0
33 2021-04-19 21:30:00 46.8 43.5 62.5 45.9 44.9
34 2021-04-19 21:45:00 47.4 43.7 61.1 46.5 453
35 2021-04-19 22:00:00 46.8 43.6 63.8 46.3 453
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36 2021-04-19 22:15:00 47.4 43.5 68.4 46.5 45.2
37 2021-04-19 22:30:00 46.7 43.4 65.7 46.2 45.1
38 2021-04-19 22:45:00 46.4 43.4 58.9 459 45.0
39 2021-04-19 23:00:00 46.5 43.2 56.4 46.0 44.8
40 2021-04-19 23:15:00 46.0 42.8 53.7 45.8 442
41 2021-04-19 23:30:00 45.0 41.7 53.6 44.7 43.5
42 2021-04-19 23:45:00 46.8 41.0 71.1 44.7 43.1
43 2021-04-20 00:00:00 44.7 41.1 523 443 42.8
44 2021-04-20 00:15:00 44.0 40.1 56.1 43.8 423
45 2021-04-20 00:30:00 43.8 40.2 56.0 433 41.9
46 2021-04-20 00:45:00 43.5 394 56.4 42.4 41.0
47 2021-04-20 01:00:00 43.1 39.1 61.0 42.2 40.8
48 2021-04-20 01:15:00 423 38.5 60.0 41.7 40.2
49 2021-04-20 01:30:00 41.7 383 49.0 41.3 39.8
50 2021-04-20 01:45:00 41.7 37.4 54.6 41.1 39.4
51 2021-04-20 02:00:00 41.2 37.2 52.6 40.5 39.1
52 2021-04-20 02:15:00 40.4 37.0 50.6 39.8 38.5
53 2021-04-20 02:30:00 40.2 36.6 53.8 394 38.1
54 2021-04-20 02:45:00 39.9 37.0 45.7 39.5 38.4
55 2021-04-20 03:00:00 39.9 36.9 46.8 39.3 38.1
56 2021-04-20 03:15:00 40.7 36.5 49.0 39.9 37.8
57 2021-04-20 03:30:00 40.5 36.2 52.2 39.6 37.7
58 2021-04-20 03:45:00 40.2 36.6 52.9 39.1 37.7
59 2021-04-20 04:00:00 40.8 36.0 49.8 39.9 37.7
60 2021-04-20 04:15:00 41.6 36.9 50.0 40.4 383
61 2021-04-20 04:30:00 41.2 34.7 53.5 40.2 36.8
62 2021-04-20 04:45:00 41.5 354 50.6 40.5 37.6
63 2021-04-20 05:00:00 44.9 353 61.1 41.8 38.6
64 2021-04-20 05:15:00 46.2 36.0 61.5 42.0 38.7
65 2021-04-20 05:30:00 45.2 36.2 56.2 42.9 39.5
66 2021-04-20 05:45:00 43.6 37.5 53.7 42.6 40.2
67 2021-04-20 06:00:00 44.4 38.1 59.7 43.5 41.4
68 2021-04-20 06:15:00 47.1 39.9 68.8 44.5 41.7
69 2021-04-20 06:30:00 43.5 38.1 56.5 42.9 40.9
70 2021-04-20 06:45:00 443 39.7 54.8 43.8 41.8
71 2021-04-20 07:00:00 442 40.1 51.5 43.6 42.1
72 2021-04-20 07:15:00 45.3 39.3 65.9 43.5 41.5
73 2021-04-20 07:30:00 48.0 39.4 66.5 43.8 41.9
74 2021-04-20 07:45:00 50.2 39.4 63.7 45.5 42.6
75 2021-04-20 08:00:00 47.5 41.0 72.4 45.0 43.4
76 2021-04-20 08:15:00 49.5 41.1 79.0 459 43.4
77 2021-04-20 08:30:00 50.4 40.5 74.4 45.2 43.1

40



soundplanning

78 2021-04-20 08:45:00 47.9 39.5 74.6 44.1 42.1
79 2021-04-20 09:00:00 52.2 383 79.3 442 42.0
80 2021-04-20 09:15:00 48.6 38.6 63.7 43.7 41.7
81 2021-04-20 09:30:00 50.7 39.2 78.6 44.4 42.2
82 2021-04-20 09:45:00 53.0 38.7 71.9 44.7 42.6
83 2021-04-20 10:00:00 51.8 39.9 73.7 45.1 42.7
84 2021-04-20 10:15:00 48.9 38.1 65.5 44.0 41.5
85 2021-04-20 10:30:00 47.2 39.8 61.3 44.4 42.4
86 2021-04-20 10:45:00 46.8 40.3 61.1 43.9 42.1
87 2021-04-20 11:00:00 53.9 39.6 71.1 44.5 41.9
88 2021-04-20 11:15:00 47.8 39.7 62.3 44.1 42.1
89 2021-04-20 11:30:00 51.7 39.0 79.8 44.2 41.9
90 2021-04-20 11:45:00 45.2 38.9 57.0 43.2 41.5
91 2021-04-20 12:00:00 44.0 38.2 62.2 42.8 40.6
92 2021-04-20 12:15:00 44.9 39.1 65.3 433 41.5
93 2021-04-20 12:30:00 45.8 38.8 66.7 43.4 41.7
94 2021-04-20 12:45:00 44.7 38.5 64.6 42.9 41.0
95 2021-04-20 13:00:00 46.0 383 60.9 43.8 41.5
96 2021-04-20 13:15:00 48.3 38.4 72.0 43.6 41.2
97 2021-04-20 13:30:00 65.7 38.6 80.5 51.5 41.5
98 2021-04-20 13:45:00 48.3 39.8 69.4 46.0 42.9
99 2021-04-20 14:00:00 49.2 39.0 62.3 46.4 42.9
100 2021-04-20 14:15:00 52.2 40.9 73.3 48.1 46.1
101 2021-04-20 14:30:00 58.4 38.6 93.2 46.5 42.8
102 2021-04-20 14:45:00 50.9 40.3 72.6 48.4 44.4
103 2021-04-20 15:00:00 48.9 38.9 77.9 45.2 42.4
104 2021-04-20 15:15:00 47.0 39.7 61.7 43.8 41.9
105 2021-04-20 15:30:00 43.4 38.5 62.0 42.7 40.9
106 2021-04-20 15:45:00 47.5 38.5 81.1 43.0 41.0
107 2021-04-20 16:00:00 43.9 39.8 53.7 43.4 41.9
108 2021-04-20 16:15:00 44.1 40.7 54.5 43.6 42.1
109 2021-04-20 16:30:00 44.2 39.6 58.1 43.2 41.5
110 2021-04-20 16:45:00 44.9 39.6 67.6 43.1 41.5
111 2021-04-20 17:00:00 46.0 39.5 63.5 43.9 41.8
112 2021-04-20 17:15:00 44.5 39.8 63.1 43.4 41.9
113 2021-04-20 17:30:00 43.8 39.0 53.6 43.0 41.4
114 2021-04-20 17:45:00 45.0 39.3 62.8 43.2 41.5
115 2021-04-20 18:00:00 43.6 39.5 56.8 43.2 41.7
116 2021-04-20 18:15:00 46.0 39.1 63.2 43.9 42.0
117 2021-04-20 18:30:00 44.9 41.5 59.6 44.5 433
118 2021-04-20 18:45:00 48.5 42.0 69.4 44.6 43.4
119 2021-04-20 19:00:00 45.5 41.8 62.4 44.6 43.4
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120 2021-04-20 19:15:00 44.8 41.7 57.8 44.5 43.4
121 2021-04-20 19:30:00 44.7 42.0 534 44.4 433
122 2021-04-20 19:45:00 45.5 42.0 59.1 44.8 43.7
123 2021-04-20 20:00:00 48.0 41.6 70.2 44.4 433
124 2021-04-20 20:15:00 45.8 41.5 62.8 44.5 433
125 2021-04-20 20:30:00 45.6 41.8 68.8 44.0 43.0
126 2021-04-20 20:45:00 44.0 41.5 523 43.8 42.8
127 2021-04-20 21:00:00 45.0 41.9 58.6 443 43.2
128 2021-04-20 21:15:00 45.9 41.5 61.1 44.6 43.4
129 2021-04-20 21:30:00 44.6 41.8 56.5 443 433
130 2021-04-20 21:45:00 44.4 41.9 55.8 44.0 43.0
131 2021-04-20 22:00:00 44.8 41.7 56.0 443 433
132 2021-04-20 22:15:00 453 41.7 68.2 44.1 43.1
133 2021-04-20 22:30:00 44.4 41.3 57.6 44.1 43.0
134 2021-04-20 22:45:00 43.7 41.2 52.2 43.5 42.5
135 2021-04-20 23:00:00 50.6 39.6 75.9 43.2 41.1
136 2021-04-20 23:15:00 43.4 39.5 58.6 423 41.0
137 2021-04-20 23:30:00 433 38.9 58.5 423 40.9
138 2021-04-20 23:45:00 43.5 38.9 56.9 43.0 41.2
139 2021-04-21 00:00:00 433 39.0 554 42.6 41.3
140 2021-04-21 00:15:00 41.9 38.7 50.1 41.5 40.3
141 2021-04-21 00:30:00 42.6 38.5 50.3 42.1 40.6
142 2021-04-21 00:45:00 41.8 38.5 46.8 41.4 40.2
143 2021-04-21 01:00:00 42.5 37.7 553 41.6 39.8
144 2021-04-21 01:15:00 423 38.6 52.0 41.8 40.2
145 2021-04-21 01:30:00 423 37.5 543 41.5 39.8
146 2021-04-21 01:45:00 423 37.5 53.1 41.5 39.2
147 2021-04-21 02:00:00 41.3 37.9 49.9 40.8 39.1
148 2021-04-21 02:15:00 41.1 37.3 49.5 40.3 38.7
149 2021-04-21 02:30:00 423 37.6 56.3 41.1 39.5
150 2021-04-21 02:45:00 41.2 37.5 54.0 40.2 38.8
151 2021-04-21 03:00:00 40.9 36.7 58.1 39.8 38.1
152 2021-04-21 03:15:00 433 37.4 54.0 41.0 38.9
153 2021-04-21 03:30:00 46.5 37.1 74.0 40.2 38.7
154 2021-04-21 03:45:00 59.5 37.4 80.1 51.6 394
155 2021-04-21 04:00:00 55.4 37.2 73.0 423 39.4
156 2021-04-21 04:15:00 41.4 37.1 56.8 40.0 38.5
157 2021-04-21 04:30:00 40.7 354 50.1 39.5 37.2
158 2021-04-21 04:45:00 42.5 354 58.5 39.9 37.2
159 2021-04-21 05:00:00 41.7 36.7 52.0 40.7 38.4
160 2021-04-21 05:15:00 42.5 37.0 51.6 41.6 39.3
161 2021-04-21 05:30:00 44.4 38.2 66.2 42.6 40.0
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162 2021-04-21 05:45:00 47.6 38.9 78.3 43.2 41.1
163 2021-04-21 06:00:00 46.0 39.4 66.9 44.0 42.0
164 2021-04-21 06:15:00 46.8 40.3 63.1 46.0 43.5
165 2021-04-21 06:30:00 48.6 42.2 69.5 46.4 443
166 2021-04-21 06:45:00 47.8 43.2 56.6 46.8 45.1
167 2021-04-21 07:00:00 46.9 433 533 46.4 45.2
168 2021-04-21 07:15:00 48.6 443 56.4 47.9 46.3
169 2021-04-21 07:30:00 49.2 46.2 60.7 48.9 47.7
170 2021-04-21 07:45:00 49.3 44.9 57.5 48.8 47.0
171 2021-04-21 08:00:00 51.2 45.2 80.6 48.9 47.1
172 2021-04-21 08:15:00 50.5 44.6 71.9 48.6 46.8
173 2021-04-21 08:30:00 52.2 46.1 64.5 50.5 48.7
174 2021-04-21 08:45:00 534 45.9 70.9 50.1 48.4
175 2021-04-21 09:00:00 543 45.0 73.1 50.4 48.4
176 2021-04-21 09:15:00 56.6 459 77.2 53.2 50.5
177 2021-04-21 09:30:00 54.6 46.1 68.1 52.9 50.5
178 2021-04-21 09:45:00 55.0 47.5 75.3 53.9 51.0
179 2021-04-21 10:00:00 53.1 46.5 75.7 50.5 48.3
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APPENDIX 7

Plant Noise Calculations

Extract Outlet Duct (1)
Frequency (Hz)
Duct Break-Out 63 125 250 500 1k K K 8k Overall
45 MaXfan 79 81 88 82 81 80 79 77 91 dB
A-Weighted 52.8 649 | 794 78.8 81 81.2 80 75.9 88 dB(A)
Flakt Woods
75 x 2100mm -12 -23 -40 -55 -55 -55 -55 -55
Duct Length (m) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Duct Loss per m 0.07 | 0.07 | 0.07 0.10 0.16 0.16 0.16 0.16
Duct Attenuation -0.2 -0.2 -0.2 -0.3 -0.5 -0.5 -0.5 -0.5
90° Duct Bend -1.0 -2.0 -3.0 -3.0 -3.0
Corrected Lwa 66.8 57.8 | 47.8 25.7 23.5 21.5 20.5 18.5
AcoustiShield P10 -19.2 | -19.2 | -19.4 | -24.1 -32.8 -41.6 -53.3 -49.5
ALLEN Formula
Visible Perimeter (m) 0.45 0.45 | 045 0.45 0.45 0.45 0.45 0.45
Length (m) 2 2 2 2 2 2 2 2
Perimeter x Length (S) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Duct Cross Section
0.16 | 0.16 | 0.16 0.16 0.16 0.16 0.16 0.16
(m?) (A)
10log(S/A) 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
Losses -11.7 | -11.7 | -11.9 | -16.6 -25.3 -34.1 -45.8 -42.0
Minimum -3 -11.7 | -11.7 | -11.9 | -16.6 -25.3 -34.1 -45.8 -42.0
Lw(radiated) 55.1 46.1 | 35.9 9.1 -1.8 -12.6 -25.3 -23.5 56 dB(A)
Distance (m) 4 4 4 4 4 4 4 4
DI 3 3 3 3 3 3 3 3
Point Source 23 | 23 | 23 | 23 | 23 | 23 | 23 | 23
Attenuation
Screening -5 -5 -5 -5 -5 -5 -5 -5
Attenuated Level 30.1 21.1 | 109 | -159 -26.8 -37.6 -50.3 -48.5 31 dB
A-Weighted 3.9 5.0 2.3 -19.1 -26.8 -36.4 -49.3 -49.6 9 dB(A)
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Plant Noise Calculations

Extract Outlet Duct (2)
Frequency (Hz)
Duct Break-Out 63 125 250 500 1K 2K 4K 8Kk Overall
45 MaXfan 79 81 88 82 81 80 79 77 91 dB
A-Weighted 52.8 64.9 79.4 78.8 81 81.2 80 75.9 88 dB(A)
Flakt Woods
75 x 2100mm -12 -23 -40 -55 -55 -55 -55 -55
Duct Length (m) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Duct Loss per m 0.07 0.07 0.07 0.10 0.16 0.16 0.16 0.16
Duct Attenuation -04 -04 -04 -0.6 -1.0 -1.0 -1.0 -1.0
90° Duct Bend -1.0 -2.0 -3.0 -3.0 -3.0
-1.0 -2.0 -3.0 -3.0 -3.0
Corrected Lwa 66.6 57.6 47.6 24.4 21.0 18.0 17.0 15.0
AcoustiShield P10 -19.2 | -19.2 | -194 | -24.1 -32.8 -41.6 -53.3 -49.5
ALLEN Formula
Visible Perimeter (m) 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Length (m) 4 4 4 4 4 4 4 4
Pe“met‘zrsi‘ Length 1 1o | 18 | 18 | 18 | 18 1.8 18 1.8
Duct Cross Section
0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
(m?) (A)
10log(S/A) 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Losses -8.7 -8.7 -89 | -13.6 -22.3 -31.1 -42.8 -39.0
Minimum -3 -8.7 -8.7 -89 | -13.6 -22.3 -31.1 -42.8 -39.0
Lw(radiated) 57.9 48.9 38.7 10.8 -1.2 -13.0 -25.7 -23.9 58 dB(A)
Distance (m) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
DI 3 3 3 3 3 3 3 3
Point Source
P ——— -19 -19 -19 -19 -19 -19 -19 -19
Screening 0 0 0 0 0 0 0 0
Attenuated Level 41.9 32.9 22.7 -5.1 -17.2 -29.0 -41.7 -39.9 42 dB
A-Weighted 15.7 16.8 14.1 -8.3 -17.2 -27.8 -40.7 -41.0 20 dB(A)
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Plant Noise Calculations

Extract Outlet Duct (3)
Duct Break-Out Frequency (Hz) Overall
63 125 250 500 1k 2k 4k 8k
45 MaXfan 79 81 88 82 81 80 79 77 91 dB
A-Weighted 52.8 649 | 794 | 78.8 81 81.2 80 75.9 88 dB(A)
Flakt Woods
75 x 2100mm -12 -23 -40 -55 -55 -55 -55 -55
Duct Length (m) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Duct Loss per m 0.07 0.07 | 0.07 | 0.10 0.16 0.16 0.16 0.16
Duct Attenuation -0.7 -0.7 -0.7 -1.0 -1.6 -1.6 -1.6 -1.6
90° Duct Bend -1.0 -2.0 -3.0 -3.0 -3.0
-1.0 -2.0 -3.0 -3.0 -3.0
Corrected Lwa 66.3 57.3 473 24.0 20.4 17.4 16.4 14.4
AcoustiShield P10 -19.2 | -19.2 | -194 | -24.1 -32.8 -41.6 -53.3 -49.5
ALLEN Formula
Visible Perimeter (m) 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Length (m) 4 4 4 4 4 4 4 4
Perimeter x Length (S) 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
8 2
Duct Cmss(i;’c“on M) | 016 | 016 | 016 | 0.16 | 016 | 016 | 0.16 | 0.16
10log(S/A) 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Losses -8.7 -8.7 -89 | -13.6 | -22.3 -31.1 -42.8 -39.0
Minimum -3 -8.7 -8.7 -89 | -13.6 | -22.3 -31.1 -42.8 -39.0
Lwiradiated) 57.6 48.6 | 38.4 10.4 -1.9 -13.7 -26.4 -24.6 58 dB(A)
Distance (m) 4 4 4 4 4 4 4 4
DI 3 3 3 3 3 3 3 3
Point Source Attenuation -23 -23 -23 -23 -23 -23 -23 -23
Screening 0 0 0 0 0 0 0 0
Attenuated Level 37.6 28.6 18.4 -9.6 -21.9 -33.7 -46.4 -44.6 38 dB
A-Weighted 11.4 12.5 9.8 -12.8 | -21.9 -32.5 -45.4 -45.7 16 dB(A)
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soundplanning

Plant Noise Calculations

Frequency (Hz)

TERMINATION 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | sooo | OVerall
45 MaXfan 79 81 88 82 81 80 79 o 91 | dB
A-Weighted 528 | 649 | 794 | 788 | 81 81.2 80 75.9 88 | dB(A)
Flakt Woods
vt Q2 | 23 | 40 | 55 | 55 55 55 55
Corrected Lwa 670 | 58.0 | 480 | 270 | 260 | 250 | 240 | 220 dB
Duct Length (m) 11 11 11 11 1 11 11 11
Duct Loss per m 007 | 007 | 007 | 010 | 016 | 0.16 | 016 | 016
. Ref
Duct Attenuation -0.8 -0.8 -0.8 -1.1 -1.8 -1.8 -1.8 -1.8 SRL
90° Duct Bend 10 | 20 | 30 | 30 | 30
10 | 20 | 30 | 30 | 30
End Reflection
04 11 7 3 -1 0 0 0 0.0
Screening 0 0 0 0 0 0 0 0
Distance (m) 60 | 60 | 60 | 60 6.0 6.0 6.0 6.0 DI
Point Source 27 | 27 | 27 | 27 | 27 | 21 | 21 | 7
Attenuation
Attenuated Level 287 | 237 | 177 | 37 | 63 | 93 | -103 | -123 30 dB
A-Weighted 25 | 76 | 91 | 69 | 63 | 81 93 | -13.4 12 | dB(A)
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Plant Noise Calculations

Frequency (Hz)
TERMINATI 11
NATION =3~ T 125 | 250 | 500 | 1000 | 2000 | 4000 | soo0 | 0¥
45 MaXfan 78 81 88 82 80 80 78 75 91 dB
A-Weighted 51.8 64.9 79.4 78.8 80 81.2 79 73.9 87 dB(A)
Flakt Woods
75 x 2100mm -12 -23 -40 -55 -55 -55 -55 -55
Corrected Lwa 66.0 58.0 48.0 27.0 25.0 25.0 23.0 20.0 67 dB
Duct Length (m) 1 1 1 1 1 1 1 1
Duct Loss per m 0.07 0.07 0.07 0.10 0.16 0.16 0.16 0.16
Duct Attenuation -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 et
SRL
90° Duct Bend
End Reflection
0.5m2 -6 -2 0 0 0 0 0 0
Screening 5 5 5 5 5 5 5 5
Directionality 120°
Opening 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
fd/c 0.1 0.2 0.4 0.7 1.5 2.9 5.8 11.6
Attenuation 0 -2 -6 -10 -15 -20 -22 -22
Distance (m) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 DI
Point Source 23 | 23 | 23 | 23 | 23 -23 -23 -23
Attenuation
Attenuated Level 41.9 35.9 23.9 -1.1 -8.2 -13.2 -17.2 -20.2 43 dB
A-Weighted 15.7 19.8 15.3 -4.3 -8.2 -12.0 -16.2 -21.3 22 dB(A)
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Plant Noise Calculations

Condenser Units

Equipment
Serving
Freezer Chiller AC1 AC2
Manufacturer / / Daikin Daikin
Model WINFH2511ZFZ | WINAJ4519Z RZQS100 RZQS100
SPL @ 1m dB(A) 62 61 55 55
Environ Enclosure -26 -26 -26 -26
DI 6 6 6 6
NSR Distance (m) 5 5.5 6.5 6.5
Screening -5 -5 -5 -5
NSRS;&? Im 23.0 21.2 13.7 13.7
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APPENDIX 8
Noise Mitigation Products

Flakt Wood Attenuators

| Splitter Silencers

Coding: Type WS/WSE Silencers
Code

W5 Drilled Flanges (with Sida Linars) Figure 1
WSY Cleat Flanges (with Side Liners)
M Moisture Resistant Lining

) L Low Pressure Loss

Variant P High Systom Pressure

K. Fume Resistant
C Perforated Linings
CC Stainless Perforated Linings

Example
WSY LM/75-X-K-X

Type %A
Variarts
Airvay

Width mm
Silencer

Langth mm
Width mm
Height mm

Tipe K
Epoxy
Paint Ferbrabed Sieel
CODEWBS (Hor V) Fistainzr

Plus Varianis

a5 for type W5

Coding: Type WBS Silencers

Hor V = Bend in Horizontal or Vertical Plane Figure 2

Example

WES (H) or (V) MIT5-X-X-X-X
Type —

Variants

Type WBSV

Airways
Width mm

Air Eniry leg
Dimension L, mm
Air axit leg
Dimension L.mm

Sillenoer
Width mm

Height mm

Type WBSH

B

Ly+L, Minimum Dimension 100mm
(300mm fairings Type WBSHL)
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Noise Mitigation Products

Flakt Wood Attenuators

Splitter Silencers

Performance Table A
Type WS/WSY
Intermediate airway widths can be ) ;
provided to suit individual requirements. Ocae Ea;'dmr;tfr; o =
Please enquire. Airways Lengh -
Care should be taken in use of S0mm i mm | 63| 125 | 250 ) 500 ) 1K 2K ) 4K | BK
Airway Silencer. Perforated Linings 50 600 |6 | 12] 2 |31 |40 [40 | 20 (2
are required on airways of 75mm or less. 13‘% ]g ;g gg 4-’; g? Eg g? E’g
. o =] ]
Please enguire. 1500 (13 | 24 | 42 | & | 55 |85 | 55 |66
1800 (15 | 30 | &1 | 55 | 55 |55 | & | B
The following airway velocities should nat be 2000 (17 | 34 | 85 | 5 | 85 |55 | &5 )56
exceeded for the ventilation space noise levels = 2:% IE sg ﬁ‘ 33 g? ég gj ;g
tabulated, in order to avoid possible noise regenera- N a0 |6 | 11|10 |3 |8 |45 | 0w
tion in the silencer. 1200 |7 | 14| 26 | 46 | 55 (65 | 52 |34
1500 9| 17| 30 | 48 | 55 |Bb By |42
) } 1900 (10 | 20 | 34 | &0 |55 |65 | 55 |46
Airway Velocity= 2000 (12 | 23 | 40 | 55 | 55 |65 | 55 |66
2400 [13 | 24 | 45 | 55 | BE [ BR 55 | B&
3 100 AR ERERERERE
Vollume Flo'.'f Rate mlfs : oo |s| o|lw % o5 |s
Number of Airways x Airway Width X Height w0 |61 @ w5 |8 | 0 |m
(medres) 1500 9| 15| 26 | 43 | 53 |63 | 45 |32
1900 |9 | 17 30 |47 | 55 |55 | 49 |36
2100 |17 | 20| 35 | &5 | 55 [5h | 55 |43
TABLE C 2400 (12 | 23| 40 |55 |55 |65 | 5 |47
Melocity mis NC/HR Lavel 150 600 2 5 B [12z |15 |15 1 7
15 45-50 900 3 B 1 |20 | 2% |25 15 | 8
K] 3540 1200 4 T 15 [ 26 |33 |33 mImn
0 e 500 |5 | O 18 |3 |4 (41| 24 |13
1900 |6 | 112 |30 |49 |49 | 2 |8
For special applications please enguire. W00 |7 | 13| 26 |45 |55 |55 | M |19
pecal 2P P ¢ 2400 |8 | 15| 30 | s2 |5 |5 | 3 |2
Type WBS Table B
The value of additional attenuation due -
to the mitred bend should be deducted Ht-:i;'t: Hror Additional Attenuation in Octave Bands
from the attenuation required. WEHS or Hr
width for
) . . : [i%] F] 250 BOOO|1K | 2K | 4K | BK
To obtain the attenuation, dimensions asH
L_+L must be equal or greater than 2.5 300 0 0 2 8 16 3|3 |3
4 r : 450 0 1 5 T4 |3 3|3
x hesght for Type WBSV or 2.5 width for 500 0 2 a slo 13l 33
Type WBSH. 750 0| 3 gl 5 o3| 3|3
900 0 5 7 4|0 |3 |3 |3
1050 0 7 1 4 ] 3 3 3
1200 1 E] 6 4|0 |3 |3 |3
1350 2 ] 3 3 (0 (3] 3|3
1500 3 ] 5 3|0 |3] 3|3
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Noise Mitigation Products

Spigot Silencers

SPIGOT
SILENCER

Overview

= Small metric range of attenustors with spigot connecton
= lded foramall ana

= lded for cross talk eliminaton

*  |ded for flesible or apird dudting

Construction

Bot types are ngdly conatructed in galvanised shest stesl, with a highly sbsorbent
sound atenuating lining between the outer casing and the inner perforaed atesl
linimg. The end faces of the gilencer do not have threaded holes for fiings, buthas a
atesl spigot for ease of mouning.

Melinex lined silencers must be used to prevent greass impregnation imta the
acoustic meda for kitchen extract applic #ions a3 prescribed inDWI172 HVAC
Specifcation For Kichen Ventilation Systema. For Melinex ingertion losaes, pleass
contact Elta Fans. Silencers can be provided with differing lengtha: 300, 600, 900
and 1200mmm.

Silencer Attenuation

To determine the sound level of a Bn fitted with a gilencer, the dynamic nsertion loss
shoud be subtracted from fie sound power level spectrum (dBW) of the &an. This
shoud be done for the entire octave band mid-Ffequency spectrum. The &n dBW
ratings and silencer atenuation aoply equaly to in duct applicaions, with a silencer
connected Detwesn the fan and the duct ayatem.

Dynamic Insertion Loss

The ailencer attenuation i defned as the “dynamic insertion losa”. The values quoted
in fie tanles represent the difference between the sound power level of a fan and
siencer combination dBW) and that of the fan dlons (dBW). The dynamic insertion
loaaes shown ane the atenuations recorded under ideal working conditions. The
achieved atienuation will vary accordng to the air velocity and fow pattem inthe
ainwaya. Moise regeneration can ocour at higher velocities, eapecially in EP silencers.

Square / Rectangular Silencers

In highly naise senaitive arsas, where the circular slencers cannot achisave the
necessary & enuation levels, Eita Fana can deaign and buld optional splitter
siencers for greater efisct.

2 T 01384 275300 Fax 01334 275810 Erral infollettatans oo, uk

Wighslo eltafans com
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Noise Mitigation Products

Spigot Silencers

SPIGOT
SILENCER

Dynamic Insertion Loss

Spigot @100-500
—— g Tt i or Lo €hSc v Bund H
Cedu
28 =0 =0 AL £ . ax

-0 - JF 1 L= 3 Bl & -7 -2 -2 dE -td
O8d-0n 00 JF 3 EO0mm k-] - 1§ -5 -3 Al 38 20
058-0u00- JF3 OO -1l 13 -3 - - - 28 24
e - JF 4 2 -3 -iE -] - -4 B a8 B
e - JF1 = E: E:] - -E R a2 -2
05E-0 8- F2 (e B E-] -3 -3 -% & & -6
058-0u2s- F3 GO0 & 12 - -& - k1 34 a2
e - e 2 - -iE -3 -l -8 B a8 23
088-0u B0 JF1 A00mm k-1 -3 £ -t - g3 23 B
058-0uS0- JF2 (e B -7 -1 -3 -3 -2 & -6
088-0n - JF 3 GO R & -i& -3 -F k1 3 -8
O8d-0n 50 JFd 2 Bl B! - -3 A Al 38 20
08E-0nE0- JF 1 B0 - E £ -t -1 E:] 23 -
88-0na0- JFI B0 - -7 -3 -E -5 E A0 ik
O8a-0n a0 JF S00mm £ & -i§ -3 -& g a4 B
O8d-0n a0 JFd 2 ] B! - -5 -l -3 -3& -E
88200 JF1 00 2 Ed £ -1 -7 - 1B -3
e I (= - £ - -3 -5 -2 L] -
8- 0200 JF SO0 -7 & - -2 -3 k-] 28 -6
oEE-m- JF4 el L -1 -t -1 B - Rl 28 -TE
e a2E0- JF1 L= 2 E:d £ -2 -8 -1 -7 -B
e I (= £ - -1 -E -2 B Bl
0EE-m2E0- JFI SO0 £ k-] -1 - B i -2 2 -td
oHE- s JF4 2T T Bl -1E -3 -& k1 28 -8
088 G318-JF1 L= - E:d £ -2 -G -1 B -B
088-G318-F2 BO0mm - £ L1 -TE -E = - -t
058-0318- F3 OO B -7 - -+ -3 - -t -td
058-01E- JF 4 2T £ & B! B3 -2 -2 1B -8
088 G388 JF 1 A00mm - -3 £ -2 -6 -8 - -B
058- 0358 F2 (e - Bl -7 -18 -1 L -6 13
058- 0358 F3 OO B -7 & - -3 B -1B 13
088 G358 JF 4 2 £ & -1 -2 -3 -3 -7 -t
R 0400- JF 1 A00mm -1 -2 A - -ig -5 -3 -8B
0HE-0400- JF 2 (e & Bl -7 -t -1 -8 14 -
Ee-0400- JF plE 3 £ & -1B -3 -2 -iE -2
8- 0400 JFd 2 £ k-] -iF - -3 - -7 -2
o8- 0800 JF 1 A00mm - - -3 ) -t -t - -7
e-E- FIE [ 2 Bl Bl -t -8 18 A% B
He-m- i plE 3 £ k] -7 -3 & B B
o8a-0n00- JFd 2 Bl k-] -1 -t -3 E:d SE -2

Fror s 710, e b .

e s L i iy of i o gt sy G o fo Bt e dascriad n b pubicibon.

Corvrmasi n f e i data wl b ey on N
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Noise Mitigation Products

Environ Environlite ELV1.1.25AC

.environ“

Tnic Acousfic T haalogg

[ | B .
environlite 1.22sac ss

Versatile yet cost effective noise control solutions for
small 2nd medium sized Split Air Conditioning and
Heat Pump systems that have horizontal air flow
characteristics.

This attractive range of units combines superior noise
reduction characteristics and application versatility
with a user friendly design for ease of assembly.

An introduction:

environlite iz not only physically compact and discrete; its flexibility
allows for a wide range of AC applications and is particularly suited
to ‘difficult to access” locations.  Awailable as a new build or retro-
fit solution, environlite is supplied fo the user palletised as a simple
on-site zelf build kit.

All Environ products are a proven solution for the elimination of —
noise where commercizl establishments coexizt with domestic
neighbours and environlite iz especislly suited to the ever growing STEFS 1-a - Shruchars STERS ok - A in Grilles

domestic AC market.

By design, environlibe applies itz patented noise conirel featwres to
best advantage, enswring meximum acoustic performance.

With advanced nois2 control technology underpinned by quality
enginesring and manufacturing standards. emvironlite solutions help
alleviate local authority approvel isswes, whilst eliminating the air
conditioning noise problem for the user.

With almost infinite plant application compatibility and deriving its
name from its design, environlite is matched to provide unparalleled
acoustic performance to light commercial and domestic AC
applications.  The range is available in a variety of zizes, allowing it
o bey tailored to meet specific applications for new build or retro-fit
noise abatement.

The integrated airways are sized to suit the requirements of the
enchosed plant and full service and maintenance access is provided
by the provision of removable and hinged access panels.

environlie is secure and gives greater flexibiliby regarding the

positioning of plant and machinery, especially where space is at a
premium.  Being Vizually Quiet’, no moving parts are visible - zo
the enclosed plant remains out of sight and out of mind...._.. STEF g - Ak LH Alresy STEES 112 - Complats Aszambly

The Environ imtegra, Mooida and’ Lite acoustic designs are profected wider patent
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Environ Environlite ELV1.1.25AC

genviron

Acoustic Enclosures

Environ Technologies Ltd

Regus House, 1010 Cambourne Business Park
Cambourne, Cambridgeshire, UK, CB23 6DP
Tel: +44 (0)870 383 3344

Fax: +44 (0)1223 598001
‘Www.environ.co.uk

environlite ELV1.1.25AC Acoustic Performance Data s 2010)

Noise Measurement Information:

Test: Environ Lite Acoustic Enclosure — W 1700mm x D 1000mm x H 1550mm

Test Standard:

BS EN ISO 140-3 Acoustics - Measurement of Sound Insulation in Buildings and of Building Elements - Part 1:
Airborne Sound Insulation

Sound Level Measuring Equipment:

Norsonic 830 RTA Precision Sound Analyser Type 1
CEL 2842 Acoustic Calibrator Type 1
JBL Loudspeaker driven by CEL Loudspeaker driven by 830 White Noise Source

Transmission Loss Data:

Transmission Loss — Environ ELV1.1.25AC Acoustic Enclosure

Octave Frequency in Hertz (dB ref 2 x 10 Pascal’s)

63 125 250 500 1K 2K 4K 8K
14 16 23 30 37 39 38 39
Summary

Transmission Loss Equates to an Overall Reduction of 26 dB(A)

Support Information:

Monitoring was carmed out using the BS3740 technique, insofar as measurements were taken in each quad-
rant and the results averaged. Internal Test Room: W 6m x D 16m x H 5m. Background noise in the
semi-reverberant test room was such as not to interfere with the practical measurements

Environ acoustic enclosure designs are protected under patent
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Acoustic Louvre Enclosures

Example Photographs
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Acoustic Louvre Enclosures

Acoustic Louvres

Males

A Al Dimensions s in Millretes Mansscaring Tolmncs +Distmm)
B Louve Blads Pilch May Vary Sighly o S Louvne Height
) Manufactired fram Brsish Stesl to Colour Detalad Below

Wi
Li (W1 = AR Width «10mm)
8
£
£
3 ¥ 1
z
I|= -
2
E 2
3
£ p
T
Profile Front Elevation
Kev 3D View
1 DSevn Fokied Galvarised Steel Sheel Frame 5 G.9nm Galvansed Peforaled Stesl Sheet Ralsining Controled Denaity Mrersl Wocl |08l
21 0,5mm Foled Galvenisad Steal Blace Sactan 6 30x30x1.6mim Flashing Trims to & Four Sides of the Lowre with Mitred Corners. Flashings Supplied Loose.
3 Bwdmeshifrsect Mash Guard Whars Requind. 71 Louvre to Fix Through Back inta Steel Post/Frame
4 0.8mm Blanking fa Rsar of Durmmy Botiom Blade & Client to Fix Theough Rear of Frame (o Back of Louwe Frama
e | e o | P
Scake: NTS Date: 150319 ‘Souna Fianning Limeed
ACDUSAC Louvre Drawing Famham
Drawn:
Mbea Tise: B.Walker Phone: 01252 741872
Benenc Lowve Faw 012521604083
Drawing No: ALD1 Emal *
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Noise Mitigation Products

Acoustic Louvre Enclosures

Acoustic Louvres (19dB Rw)

Test Report Mo: 24567-SRL-RP-XT-002-F1
Page 18 of 40
Date: 1200572020

UKAS

TISTING

Thiz raport shall not ba reproduced,
axcapt In full, without writtan approval of
SRL Tachrical Sarvicas Limitsd

Data Sheet ¥
Test Mumber: 1] Test Room: Source Receiving
Client: Sound Planning Led Ajr Temperature: 107 °C 14°C
Test Date: | 023020 Ajr Humidity: 65 % 9%
Sample Height: Ll m Velume: 55 m? 50 m?
Sample Width: Llm
Samiple Weight: YA kg/m? Ajr Pressure: 99% mbar
Product
Identification: Lowvre ALI0O0 10075 P45
0.0
[TTTTT]
Freq, Sound Reduction - Is:uﬂ:-cd Reducnon
Index, dB
Hz g000 44— — — — Rw reference curve
¥ Oct Oetave
5o+ X5
B3+ 193 127
B0+ a6
100 3B 0
125 .l 54
160 6.7 =
200 7.7 :
250 a6 B% ] 40.0
315 108 £
00 ] &
E) 145 140 E
&30 l&5 2 3010
BOD 18.1 §
1000 puil] 19.6 e
FE T 1E A D
1600 134 200 i
2000 1456 4.4 41 e
2500 155 N
3150 55 S
3000 5.0 147 . L A4
5000 FET3 _’;:_:"
6300+ 217 /,»-:"
BO00+ 200 20.1 i
10000+ 1848 a0 £
A WVers wn
e | se [V SASAA2GRGBERE85588
100-3 150 il STZEREATA
Frequency, Hz
Rating according to BS EM 150 T17-1:2013 * shows measurement corrected for background
= shows measurement mited by background
RAGC)y= 19(-1;-4)dB + shows Frequency beyond standard and not UKAS acereditad

Template Ref: Lab Edition 3 — 14/107201%
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Acoustic Duct Wrap

Test Certificate No: 7581
Contract:  CI22155/R01

Sound Research
Laboratories

j Holbrook House, LElle Waldingfeld .
(_, -} Sudoury, Sufiolk CO10 0TH Page: 1af2
il Tal: +44(0) 1757 247505 Date: 30 January 2013

S ——— e-mal: sn@sritslcom

Canfidentlal

Sea SRL Report Ci2S5R0A for full detalls

Laboratory Measurement of the Alrbome Sound Transmission of Lagoing Materal
In gecordance with BS EM 150 1014022000

Test Number : a Test Room: Source Receiving
Client: CMS Danskin Acoustics Air temperature: 134 °C 134 °C
Test Date: Danazo12 Air humidity: &7 % 87 %
Sample height: 121 m Volume: 11& m3 30 m3
Sample width: 121 m

Sample weight: 21.5 kg/m2 Bir Pressure: 1013 mbar
Product

Identification: Acowstishield P10 Polymeric Type 10kgm2
Construction 25mm Quilted Glass Fibre, 10kg M2 Bamier {Type WE),
25mm Quilted Glass Fibre, Class O to one side
[ Typical weight per m2 = 11.5kgm2)

Sound a0 [T T T 1
Freq Reduction Scund Reduction Index “/
f Inde:l‘. CE' 7 W '!m:! curve
e [ 7% o] od - /"
50+ 187 50
B3+ =7 | 192 /
a0+ 70
100 214 1 /
125 i6a | 192 /
160 ] o 40
200 164 ; /
250 11 | 194 J
315 210 H /""“"
200 219 E REd
B 241 | 241 1 T F
30 =3 z 17 /
a00 "I = 1 ’
1000 A | 3zE a - _‘_,/'
1250 354 R o N P N L
1500 0.1 \/’ 2
2000 423 | 48 | o
2500 451 R
HE] B
4000 =3 | =3z 10
5000 GENN
E300+ GEN J
HI00+ =27 | 495
10000+ [ 455 ° 0
el e | 100160 250 400 630 1000 1600 2500 4000
125 200 2315 500 800 1250 2000 3150 5000
Frequency, Hz
Rating according to BS EM IS0 717-1:1887 * shaws maasurement comected for background
Rl C:Cr= 30 (-1-4) dB + shows frequency beyond standard and not KAS acoredited
/‘ fu'
George Thomson Allen Smalls

Tester CQuality Manager
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Acoustic Duct Wrap

Sound Research
Laboratories

Holbrook House, Litle Waldngnels
Sudbury, Suffolk CO10 OTH Page:
ot Tel: +44(0) 1787 247585 Diate:
e e-mal: siisrtsl com )

Confidentlal

Class O Fol

25mm Flbreglass
Qullied = Sorim J Glass

Cloth

10kgm® Polymens
Barrier

Tast 3 - Acoustishlsld P10

2of2
30 January 2013

Test Certificate No: 7581
Contract:  CIZ2155/R01
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QuietBox VI Enclosure

50mm Roof Panel

50mm Panel
Plan View Rear Elevation Acoustic Louvre
{300mm)
50mm Panel
Air Inlet M M M M o
. RN 3D Views (not to scale)
Air Exhaust
Left Elevation Front Elevation Right Elevation
Acoustic Louvre 100mm Access Panel 50mm Acess Panel
(300mm)
Notes SOUND REDUCTION
+ Paint y Cvaral
- Blrd MESh (Fz) & 125 250 500 L[] * Ak 8k dRa
+  Septum Plate & Angle = E:’B;np} 4 |z [ 2 | @ |2 |2 | & |
[ [ry—— o
‘Sound Enciosure. Soale: NTS @A Date: 18/08/17 ::;:m Limited
Notes Toe Drawn: B.Walker Ehone: T1252 T1ET2
Dct Eou Vi . Fax: 01252 601083
Draming No:  cuiet Ser vt g Emar .
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APPENDIX 9

Vibration Mitigation Products

Flexible Duct Connectors

Flexible duct connector for circular ducts with flanges

ILA-K

e
Description

ILA-E Flemible duct connectar made of twa FLS steel flanges
intereannected by ILA flexible connetar. Most cormmaonly used
for reducing vibration caused by ventilation and heat recovery
units azwell us duet fans. Flexible duct connectar elimingtes the
tranamission of vibration to the ducting system- conseguently
improving the acoustic performance of the installation. 1t is
made of AMT flexible duct connector {a joint consisting of a
layer of fabric and two strips of sheet metal on both sides),
which is available in different dimensions and materials also
with increased temperature resistance.

Available materials:
ILA-K... - galvanised steel sheet
ILA-K-K-...- stainless steel 1.4301/304

Example identification

Product code: ILAK - aaa
:rpe—l |
MI

Dimensions

] BO B, ] R
fmmy fmm)] {mm)] fmm]

80 132 112 0,5 4
100 152 132 9,5 4
125 177 157 9,5 4
140 192 172 9,5 &
150 202 183 9.5 13
160 212 192 9,5 [
18D 232 212 9,5 6
200 253 233 9,5 [
234 T I57 9,5 &
250 303 283 9,5 13
28D 343 317 8,5 8
300 363 339 9.5 B
315 378 352 9,5 B
355 418 392 8,5 8
400 464 438 9,5 B
450 314 4EB 9,5 B
300 364 338 9,5 B
360 B34 E00 9,5 12
&00 676 Bd1 9,5 12
B30 704 &70 9,5 12
710 T4 750 9.5 12
BOD B74 E40 9,5 16

Orher beneghtis cn request: 100, 120, 200 mm.
L =125 (standardy
L, = 75 {standard)

ALNOR® ventilation systems
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Vibration Mitigation Products

xible Duct Connectors

Flexible duct connector for circular ducts with male ends

ILA-NSL

Dimensions e)
c
: o
S e i =
[ n
= ~+
- ']
: <]
L, o
L =4
. L. ~+
Description — - - -+
Flexible anti-vibration duct connector is used for joining twe fmm) fmm] fmm] =5
spiral or plain round ducts. It has male ends and 1s equipped O 100 203 (ﬂ
with a seal. The flexible part i= made of AMT flexible duct 100 100 203 v
connector - @ joint consisting of a fiberglass
eloth, coated wath of PVC, polyurethane, L] Ll 203
neoprene or silicone coating and two strips 140 100 203
of sheet rz:;:! n:| baoth sides. The flexible 150 100 203
EOnnEE o8 trvely suppresses thevib '
in the ductwark and ensures very good 150 100 208
airtightness. There are also available flexible 180 100 203
duct connectors with increased termperature resistance. 200 100 203
Available materials:
ILA-MSL-PWC-.. - galvanized steel sheet, PUC eoated fabric 224 L L5
ILA-MSL-HIT-... - galvanised steel sheet, silieane coated 250 100 203
fabric ZB0 100 203
ILA-MSL-PU-... -galmusle:shed sheet, palyurethane (PU) 300 100 203
€08 abric
ILO-MSL-MEP-_.. - galvanised steel sheet, neoprens coated N3 00 s
fabiric 355 100 203
Example identification Other szes (LL) on reguest.
Product eode: ILA-NSL - a8 - bbb
type
fabric
Bdl
Technical Data
TepRratLTe FANGEr Gashat Charactenistics
PVC -30°C f +80°C EPDM General wse, economical choice

Resistance to high temperatures , high resistance to aging,
woeather conditions and chemical substances
Polyurethane (PU)  -30°C/ +180°C Silieone (red) High abrasion resistance
Synthetic rubber, suitable for outdoor uss,
High reststance to alkalis and petrol

Silcone (HI-T) -30°C [ #260°C Silicone (red)

Meoprens -30°C/ #180°C Silicone (red)

AMT flexible connection used for flexible duet connectors” production was tested at 400 “C for 2 hours (PU and HI-T material).
Hone of the connectors suffered mechanical damage due to the heat treatrment.

ALNOR® ventilation systems
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Vibration Mitigation Products

Flexible Duct Connectors

Rectangular flexible duct connector

QILA

Description

Flexible duct connector for rectangular ducts and elements. Itis
made of PQ flange channel and NG cormers interconnected by
AMT flexible connection. Rectangular flexible duct connectors
can be used to join ventilation ducts but above all it is used
to eliminate wibrations caused by air handling wnits and
fans. The design of the AMT flexible duct connector (2 joint
consisting of a layer of fabric and two strips of sheet metal
on both sideslensures very good airtightness.

Available materials

QlLd - - - - galvanized steel sheet, PVC coated fabrnic

QILA- -HI-T-...-...-...- galvanised steel sheet, silicone coated
fabric

QILA-PU-..-...-... - galvanised steel sheet, polyurethane
{PU) coated fabrnic

QIL&-K-FU-.. .- . - stainless steel polyurethane (PU) coated

QILA-NEP-._-. - galvamsed steel sheet, neaprene coated

fabric

Example identification

Product code: mj—Pu -a3a - blyb - cqe
type —]

length
wadth a

height b

Dimensions

Max. width a: 2500 mm.
Max. height b: 2500 mm

Standard lengths - L -of the flexible duct connectar: 130,
150 af 240 mm
(depending onthe AMT flexible connetion used for praduction)

.
Technical Data
T o
. . General use,
e Sue/rEnc economical chole
Resistance to high
silicane E0°CH terperatures , high
{HIT) +260°C resistance 1o aging,

weather conditions and
chermieal substances

Polueshene -30°C/ High abrasion resistamce

st} +180°C
Synthetic rubber, suitable
-30°C for autdoor use,
Hecprens +180°C High resistance to alkalis

and petral.

AMT flexible connection wsed for flexible duct eonnectars
production was tested at 400 “C for 2 hours (PU and HI-T
material). Noneof thetested flexible ductconnectors sufferad

mechanical damage due 1o the heat treatrment.

ALNOR" ventilation systems
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Shock Damper Mounts (ductwork)

Shock-damper mount for ventilation ductwork suspension brackets

ANORT

Dimensions

o7
@106

Description

The AMORT shock-damper mount is installed in ventilation
duet suspension systems. The elastic block is made of EFDM
and provided with a fixture made of galvanized steel sheet. The
AMORT shock-absorber sleeve deadens vibration and noise.

<
)
S
=
o
=
o
=]
o
)
n)
M
wn
wn
o
m3
™
w

Available materials — Product code example
AMORT-... — galwanized steel sheet
AMORT-E-... — 1.4301/304 stainless steel sheet
AMORT-E-__ - 316L — 1.4404/316L stainless steel sheet,
molybdenum-enriched
AMORT-A-.. — AW-10504 H24 aluminium sheet
AMORT-CU-.... — MIE 24 copper sheet

Product code example
Product code: AMORT

lype—l

189
ALNOR® ventilation systems ' .
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