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BACKGROUND

The proposal for 14 Oxford Road, Manchester includes the introduction of new
mechanical plant (supply/extract fans and external condenser units).

The proposed operational times are:

Sunday — Thursday: 11:00 —23:00 hours
Friday & Saturday: 11:00 — 00:00 hours

Localised Environment

1.3.1 Oxford Road, Manchester is a busy A road (A34) with high volumes of mixed
traffic type.

1.3.2 The localised environment contains a mixture of commercial properties,
including NCP car park to the rear, university building (opposite side of Chester
Road), KFC, Subway, Gregs and ‘The Dancehouse’ (occupying 1% and 2
floors of the block).

There is existing mechanical plant associated with local restaurants e.g. KFC,
Subway & Gregs

1.3.3 There are residential apartments above NCP Chester Street with Penthouse
apartments on the top floors (7" & 8" Floors) with windows overlooking the
rear of 14 Oxford Road (although all windows would be screened from any
external mechanical plant located on the ground & 1% floor rear elevation).

Proposed Mechanical Plant:

Equipment/System Serving

Supply Air System Course Main Supply

Extract Air System Kitchen / Toilet / Basement / Pot Wash
External Condensers (AC)
External Condensers Cold Rooms
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Sound Planning has been retained to evaluate potential noise impact on the nearest noise
sensitive receivers using appropriate methodologies and assessment criteria.

1.5.1

1.5.2

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.

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)

ASSESSMENT CRITERIA

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

BS 4142: 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;

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

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

231

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

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.



soundplanning

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.

3.0 METHODOLOGY

3.1 Background Noise Measurements

3.1.1

Background noise levels were measured in a position representative of the worst
affected noise sensitive receivers (residential apartments above NCP car park)
nearest to the proposed mechanical plant.

See APPENDIX 2,3 & 4

10
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Background noise levels were measured during an extended monitoring period
from 13:45 hours Wednesday 28" April — 14:30 hours Friday 30" April, 2021.

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.

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

The microphone was fixed 1.5m above the 1% floor flat roof towards the rear of
14 Oxford Road, in a position representative of the nearest noise sensitive
receivers.

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

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

Equipment Noise Level Calculations (General)

3.2.1

3.2.2

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

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 Lowest Time Occurred
(hours) Background Level (Time Period)
" (dB Laso) Hours
11:00 to 23:00 56.2 22:45 —23:00
11:00 to 00:00 55.1 23:45 - 00:00
24 hours 43.9 03:15-03:30

4.1.2 The quietest background level during the proposed operational period of the
supply/extract system/AC is 55 dB Laoo; the refrigeration condensers can
operate any time in 24 hour period with a quietest background level of 44 dB
Lago.

See APPENDIX 6 — Background Noise Measurements

14 See APPENDIX 6 for full results.

14
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Noise Sensitive Receivers

External NSR Window Screened from

Mechanical Plant Distance (m) Nearest NSRS
Supply System — Atmosphere Vent 14 Yes
Extract System — Atmosphere Vent 17 Yes
Toilet Exhaust Fan — Atmosphere Vent 15 Yes
Basement Exhaust System — Atmosphere Vent 16 Yes
Pot Wash Exhaust System — Atmosphere Vent 18 Yes
Refrigeration Condenser (RC1) 17 Yes
Refrigeration Condenser (RC2) 18 Yes
AC Condenser (ACC1) 14 Yes
AC Condenser (ACC2) 15 Yes
AC Condenser (ACC3) 16 Yes

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

Levels of Uncertainty

Category

Notes

Complexity of Sound Source

Extract/Supply Atmosphere Vents
Directivity/Screening to NSRs
Condensers (fan/compressor)

Complexity of Acoustic Environment
(Residual)

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

Level of Residual Sound (including Specific)

n/a

15 “Line of sight’ screening results in a minimum attenuation level of 5dB.

15
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NOISE LEVEL CALCULATIONS

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)

Supply System - Atmosphere Vent 43
Extract System - Atmosphere Vent 43
Toilet Exhaust Fan - Atmosphere Vent 26
Basement Exhaust System - Atmosphere Vent 39
Pot Wash Exhaust System - Atmosphere Vent 32
Refrigeration Condenser (RC1) 21
Refrigeration Condenser (RC2) 33
AC Condenser (ACC1) 27
AC Condenser (ACC2) 31
AC Condenser (ACC3) 31
Combined 47
Background 55
Excess -8

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

System Area Level @ NSR
(24 hours) dB(A)
Refrigeration Condenser (RC1) 21
Refrigeration Condenser (RC2) 33
Combined 33
Background 44
Excess -11

16
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NOISE MITIGATION (recommended)

Nearest Noise Sensitive Receiver (window) — Restaurant Opening Hours

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

Supply System - Atmosphere Vent MUB Silencer 062 21
Extract System - Atmosphere Vent MUB Silencer 062 21
Toilet Exhaust Fan - Atmosphere Vent / 26
Basement Exhaust System - Atmosphere Vent LDC 315-900 Silencer 29
Pot Wash Exhaust System - Atmosphere Vent / 32
Refrigeration Condenser (RC1) / 21
Refrigeration Condenser (RC2) / 33
AC Condenser (ACC1) / 27
AC Condenser (ACC2) / 31
AC Condenser (ACC3) / 31
Combined 38
Background 55
Excess -17

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)

Refrigeration Condenser (RC1) / 21
Refrigeration Condenser (RC2) / 33
Combined 33
Background 44
Excess -11

See APPENDIX 7 - Plant Noise Calculations for further calculation detail

17
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Noise Mitigation Notes

6.3.1 Silencers should be fitted as close as possible to the fan (atmosphere side) as
specified.

6.3.2 The cross-sectional area of the silencer 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 silencer.

Silencer Suppliers

Systemair (Manchester) TEL: 0161 8737212

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

Til;;leof:::)i()d Backgl;'grlvs(sltLevel
(dB Laoso)
11:00 to 23:00 56.2
11:00 to 00:00 55.1
24 hours 43.9

16 The contractor should verify pressure drop with silencer supplier.

18
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7.2.2 The quietest background level during the proposed operational period of the
supply/extract system/AC is 55 dB Laoo; the refrigeration condensers can
operate any time in 24 hour period with a quietest background level of 44 dB
Lago.

Predicted Sound Levels at Nearest Noise Sensitive Receivers

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

7.4.1 Supply System
Inlet (atmosphere):  Systemair 062 MUB Silencer 062

7.4.2 Extract System
Outlet (atmosphere): Systemair 062 MUB Silencer 062

7.4.3 Basement Exhaust System
Outlet (atmosphere): Systemair LDC 315-900

Levels of Uncertainty

7.5.1 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.

19
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Sound Planning has taken the lowest background noise levels for equipment
operational times from the extended noise measurement period.

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
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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.

23
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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.

24
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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

Noise

Sensitive Windows ; Restaurants /
Take-aways

University
Building

Nearest Noise
Sensitive Windows
(Apartments)
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APPENDIX 3
Site Plans/Elevations (proposed)

Mechanical Plant Layout
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Site Plans/Elevations (proposed)
Mechanical Plant Layout

Supply Air System

Im; nt

Ganlraclor ¥ also note adherences required 1o the following standards.

The Corstruction (Design and Management) Regulations 2015

The Building Regulations Approved Docurnents

DEFRA Guidelines — Control of Odour and Hoisa from Commencial Kitchan
Exhaust Systams 2018 l
CIBSE Gudas and Technical Noles

Water Regulations |
Gas Salely Regulations

Control of Legionella Bacteria in Waber Systerns LE |

B35 7671 18 Edition -
BS 5838 Supply air fan /| AHU located on

BS 5266

first floor positioned at high level
above exhaust fan.

All pipe s=rvices to be fully chlarirated on comple$ion in eccondance with
[British Standards and local water authority requirements

A glic suryey 8 ill b requi lpcal authority g
demonsiraie compliance with plannin uirements. This will be & condition

of the planning consent 5 | J

SECTION "B-B
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Carbon Filter mounted at Soor level with
access o side for maintenance.

soundplanning
Site Plans/Elevations (proposed)
Mechanical Plant Layout

Exhaust Air System

SECTION "B-B"

_'_.-

Carbon Filter d at fioor level with
access to side for maintenance.

|
|
|
|
|
—J— Access panels to be inctalled for future

maintenance.

SECTION "A-A"
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Site Plans/Elevations (proposed)
Mechanical Plant Layout

Supply & Exhaust Air Systems

Supgly air fan | AHU located on |
first fioor posifioned at high kevel
above exhaust fan.

R I I»___

SECTION "A+E" COMBINED

-——'— Supply duct connects fo rear of lousre in

extemal wall.

Acoess panels to be installed for future
maintenance.
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APPENDIX 4

Site Photographs

Apartments

Proposed
Mechanical
Equipment
! Vents to
Atmosphere
(ground &
1% Floor)
Microphone
Position
(2" Floor)
Microphone Position
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Residential
Apartments

Site Photographs

Microphone
Position
(2" Floor)

NCP Car Park Manchester Chester Str...

3.5 kk k3 + 54 reviews

14 Oxford Street (view from Chester Street)

-

Google <

Existing
External
Condenser

Gooale

14 Oxford Street — Rear Elevation (existing)
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Site Photographs

Existing
Condenser

Units (4)

14 Oxford Street — Rear Elevation (existing)
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APPENDIX 5
Equipment Noise Data

Extract Fan

MUB-T

-systemair

MUB/T 100 630D4-K2-L

Centrifugal box fan, 120°C continuous, insulated
limm Number: 223747
Wasiani: 400V 3- S0Hz

=« High afficiant mabar

+ Spoed-controllable via Frecuency corvartes =

« Integral coid conductor (PTC)

+ Loww sound leval

+ Max tamperature of ransposted air up o 120°C

« Easy 1o malntain and raliable

The MURT Themmotars size 63004-K2 are aquipped with high
afficiant mabars. Tha MUBT fans have impallers with backwiand
curved blades, manufaciuned from aluminum, and standard molors,
which can ba speed controlled via frequancy corvrtar.
Motors are oulside the air siream. The casing consists of an
alurninum frame with fibarglass rainfroed plastic cormars and double
siin, gaivanized sisel panals with a 20 mm minesal wool insulation.
Panels are remavable, allowing Rexible ventlation soltions.

With quick lock accass doar. The MUBIT casing is squipped with a
cordensals iray urder tha impalar and a probection guard at tha
moior side. An isclaior switch is mownied on the casing.

Molor probaction s done by cold conductors (PTC), which have ta be
connected b an external matar protectian device.

Thx MUB/T fans ane dalivered bo 90° air direclian airflow.

MUE with additional madules (flbars, heaters abe.) ares avalabls as air
handing units "KO25, K42 or KOEZ" on nequest!

Technical parameters

Morminal data

Valage (Morminal) 400 Vv
Fraguancy 50 Mz
Phasas] 3~

Matar circull connection o

P pawer 5175 W
[Pt curment: 838 A
Impaliar s paed 1,43 rpm.
Ar Norw max 52611 mis
Temparature of trarspored s R 120 GO
Sound data

Sound pressure evel a1 3m (20mE Sain) 72 dB

Arscle rame: MUBST 100 63004-K2-L | Froduwct link:- hitps-ishap. sysiamair.comien-GRipraductPesmalink fp=500807 | eern Mumbes- 228747 | Variart: 400V 3~ S0kz

Document type: Product card | Date: 01.03.2021 | Genarated by: sysiemair Online Catalogue | Language: English

Page 1 of§
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Equipment Noise Data
Extract Fan

MUB-T

Performance

Performance curve

P

T

e s

3 o4 o 3 18 & sS4 g8 23 8 4 44 s 53 e
Hydraulic daia
Raquired air flow 320 miis
Raquired stalic prassung 60O Pa
‘Warking air Row 62 mYs
‘Warking slalic prassune 769 Pa
Alr dansity 120 kgyir?
Pt E1743W
Fan contral - RPM 1439 pm
Curraril BIA
SFP 1.428 KWimYs
Canilral voliage 4000V
Supply voltage 400V
Sound power level 63 128 B0 500 1k - Ak Bk Tatal
It dB(A) 54 T4 75 b BO 3 74 &8 BS
Cuttlet dB(A) 56 75 6 B1 B BO T8 &3 &7
Sumounding dB(A) 52 &7 =2 B3 B5 &5 &7 &1 3
Sound pressure level i 3m dB(A) - - - - - - - - 4]
[20m*= Sabina)
Sound pressure level a1 3m fres dB(A) - - - - - - - - 52
Tl

Arscle rama: MUBT 100 63004-K2-L | Produsct link:- Fipsaishap. systemair comden-GBproductPermalink p=500887 | e Number- 229747 | Variant: 800V 3~ 50kz

Document type: Product card | Dale: 01.03.2021 | Genamded by- systemair Online Catalogue | Language: English

Page 3 of §
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Equipment Noise Data
Supply Fan

MUB

systemair

MUB 062 630EC Coarse 65%

with integrated filber Coarae 5% (G4)
Bom Numbor: BETET
Vanant 400V 3- S0Hz

Witth buitt.in panalfiter, class Goarsa 65% (54]

Aevision-panal at soe

100% spood-controlable

Imegratnd aCironie Motor protechion

Low sound lovel

irestaliation i any Mountng posfcn

Mantonance tree anc rolata

Enargy-saving

Thas MUE-EC fans ans driven by EC-axtamal rasor mators. Thasa ars anargy
saving motors with high e¥cency. Tha pawr siacionics am infegrated in the
mator housing. Al modaks have ona potental-fos termingl for smor massaga. A1
miators arn suftabis 5 ba Usad for SVS0Hz. Tha iInput vakage for single phase
wnits can vary batwean 200 and 277V, for three phase unis botween 350 and
420V, Spood control Dy a 0-10V signal. From s2e 450 e motor has an oupur
wakiaga of 10V and 20V for an extemal potentiomaser.

All mzoals 2 aquipEssd with Impalors with backennd curas blades,
manufactursd from alminiem Tha cesing consists of an sluminm famo we
#hroglass ninforced plastic comens of FAE: highly shock-resistant. The doubln
skin panels aro rom Wit 20 men ¢
insulation. To avoid condensaSon the profile is provided with & sepambe chambaer to fix the screws. The panels are removabie, any outiet side can be chasan, allowing
fandbin ventilaSon solutions.

Thas unt i ecquipped with & panol-fimr, Sher-class Goama 65% (G4) and a revision-panal for rapiacement of S Sher. The maximal ainvalima is lmited by the fitor a2
s of 1800 s,

irestaliation i any MoUMtng posficn is possibin.

Technical parameters

Fraguency 0 Hz
Vaitaga (Nominal) 0 v
Phasais) -
Enclasarn dass PS5

Spos raguisticn Hona

A fow 0 1805 mis
Product fypa Supply unit
Supply tan

Vaitage 00 v
Fhasa(s) -
Curant 402 A
Input power (F1), supply tan 2T} W
Impailior spoed 18% rpm
Max. Tamparatuna of Sanspornd air, whon spand controlod =% -
Insudation class F

Arscle rame: MUB 062 E30EC Coarse 55% | Product link:: hitps.(shop.systemair.com ien-GEproductPermalink Pp=110857 | hem Number: B3767 | Vanant: 400V 3~
50Hz | Documest type: Product card | Date: 28.01.2021 | Generaled by: sysiemair Crline Catalogue | Language: English

Page 1 of §
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Equipment Noise Data
Supply Fan

MUB

Supsply air tiiser
Fiker cass, supply ar e
Dimansions snd wolghts
Waight w13 kg
Sound data
Sound prossuns lavel 3t 3m (20m® Sabin) &7 oBy
Parformance curve
P
o
a0 1S, p— =t
EENEEENEES
N e il E
el n'.e Iil-i ﬂll QIJ I |I2 |I| 'II 12 J’ Sk Jll ?I-I 2'3 I JE L
Hydmuilic daka
RAoquiraa air flow 200 mrs
HAoquirad Sasc prassurn 200 Pa
Waorking air fiow 297 s
Warking static pressun 196 Pa
Air doresity 1.504 kg
Powar SETRT W
Fan eontrol - RPM 1642 ipm
Gurrant AZ3A
SFp 0.970 KWimas
Gontrol voltage: now
Suppiy voitage 400 ¥
Sownd power kel 53 125 250 500 1k -3 4 Bk Tital
Inikact dB{A} £l T EEd ™ T T4 Eal ™ a2
Cuat dB{A} 55 T4 74 ™ ™ ™ 72 72 B4

Arscie rame: MUB D62 E3IEC Coarse 65% | Product link:: hftps://shop.systemair oom/fen-GB/productPermalink fp=110857 | Hom Number: B376T | Vanart: 400V 3

5iHz | Document type: Product card | Date: 28.01 2021 | Genaraied by: systemair COrline Catalogue | Languaga: English

Page2afs
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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

Basement Exhaust System — Fan

systemair

K 315L EC Circular duct fan

Centrifugal circular duct fan
lem Mumiber: 2585
Vartant: Z30W 1~ S0060Hz

EC-molors, high level of aficency

100% speed controllable

Irtagrated molee protecion

Supplied with mounting bracket

EC technology s inteligent technology: using integral electronic
cantral which sliminates the sBp lessas in the molor and ansures thai
fthes modor hways rns at opSmal losd and guaramess that the
propertion of anergy ulllised effectively is mary limas figher and the
anangy usage considarably lower compared with AC molons.

EC Fans are nolable for felr economical use of anargy and excellent
aasa ol cortral. They can be varked in spead 1o malch e alrfiow
dirmand, and operati # high eficency lvels. For the saima air
walisme, they consume distinctly less erergy Sian AC Tan drives.
Anather special fsature of EC fans is thair snergy-saving patential nat
arily al Tl load, but especially af part-oad. Whan operating & part-
load, e enengy used is much lower than with an asynchronous matar
af equivalent culput.

Raduced anangy usage guaranbses a drop in aperating costs.

The K EC seres is designed for installa%on in ducts. Al the K-fans héave minkmum 25 mm long spigat connections. The fans have backward-cisved
blades and extemal falor malors [EC). The FK mounting clamp taclitales sasy installation and remaval, and prevents the transfer of vibra%on 1o the

dluicd. The fans are delivared with & pre-wired potentiamelar(0-10V) that allows you ba easily find the desind working poinl.

Moler protaction i integrated in the electranics of e matar. The casing i manufactuned from galvanised shaet steel with the seams folded t give the
Far & closs b i fight csing. Ouldoor malnting and wl reom applications s possibie du 1o 1he fans i gh casing and the IP 55 raled lerrinal

o with a 1P B8 raled M20 cabie gland.

Technical parameters

Rorminal data

Waltage (Mominal) o v
Fraguency S0cE0 Mz
Phasas) 1=

Irgaiat perwis o W
It curment 208 A
Irps e sped 2719 rpan.
Alr Mo max 0481 ms
Temparabure of iransporied air max58 *C
Max termparature of franspored air, when speed eanralled 55 o

Articka nama: K 3150 EC Circular duct fan | Product link: https:\shop systemair.coméan-GB/product Peemalink 7p=101548 | tem Mumber: 2548 | Vanant: 230V 1~ S0/80Hz

| Document type: Product card | Created al: 14.05.2021 | Generabed by: Sysiemair Online Catalogue | Language: English

Page 1 af7
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Equipment Noise Data

Basement Exhaust System — Fan

Performance
Performance curve
Pu
i
A
H P P Y P Y P
Hydraulic data
Raquired & low 022 mis
Raquired skalic prassune 612 Pa
Warking air flow 022 mifs
‘Warking stalic prassung B12 Pa
Alr dansity 1.204 kgim?
Powar XazWw
Fan control - RPM 2TAE rpm
Currar 188 A
SFP 1.4537 KWim¥s
Cantrol vollage 100V
Supply voltags 230V
Sound power level 63 128 =0 500 ik - Ak Bk Tedal
Iriat dB(A) 5] T4 74 7a 75 il ] &7 4]
Outthat dB(A) B4 72 L 75 75 75 72 ES )
Bumounding dB(A) ad 46 57 a2 54 o 52 43 4
Sound pressune level al 3m dB{A) = = L
[20me Sabina)
Sound pressung level al 3m frea dB{A) = - - = = 43
fieid

Articls narme: K 2150 EC Ciroular duct fan | Product link: hiyps:Vshop sysiemair. comien-GBiproductPesmalink 7p=101548 | em humber: 2585 | Varant: Z30Y 1~ 50060H2

| Documant type: Product card | Created al: 14.05.2021 | Generabed by: Sysiemair Online Calalogue | Language: English

Page 3 of 7
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Equipment Noise Data

Pot Wash Exhaust System — Fan

2 systemair

KVK Silent 355 EC

Cantrifugal circular duct fan
Barm Mumbar: 52173
Variant 2300 1- BINEDHE

|\El3r ]

Technical parameters

Monminal data
Waitage (Nominal) a3 v
Fraquency B0 Mz
Phasois) -
Input powar 533 W
Input eorrant 238 A
Impalar spaas 182 rpm
Arr flow max 1002 ms
Temparasurs of ranspored air max 60 "G
Max Semparatune of transporied air, whon speed coninolied (-] C
Sownd data
Sound prossuns loval 28 3m (20m° Sabin} 3 By
Protec tion'Classitication
Enclosurn dass, motor P55
Insuation class F
Aricle rame: KVE Silent 358 EC | Product link: hifps:shop.systernair.com/en-GB/productPermalink?p=3512300 | Hem Mumber: 52173 | Varant: Z30Y 1- 50%0Hz
Dooumnent type: Prodisct cand | Created at: 14.06.2021 | Geneabad by: Sysiemair Crline Catalogue | Language: English
Page 1 af 7
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Performance

Performance curve

soundplanning

Equipment Noise Data

Pot Wash Exhaust System — Fan

Pu
-~
MR
— e
H w s 4 o as ol wr ua ua L

Hydmulic dats

Anguined air flow S0 ms
HAaquired stadc prassurm B3
Waorking air flow 050 ms
Working static prassane: 3= Pa
A darsity 1.204. gl
Powar SEEW
Fani comirol - FPM 1833 pm
Curraint ZITA
SFF 0.854 kKWim2is
Control witaga o
Suppiy voltage 230V
Sound power kevel -1 125 50 500 1k Ik 4 |- Totsl
Imiar ABIA} &1 EB m LT 55 55 =2 a8 3
Curdat a8 (A} 55 EF Tz 85 [} <] LT £} s
Surrcurdng dB[A} 40 50 ED 45 42 | i az &1
Sound prassura loval a2 3m (20m" dBjAl 54
Sabing)

Sound prassura loval 22 3m foo feld dBjAl &0

Arscle rasne: KVK Silent 386 EC: | Product link- hiips fshop systernair com/en-GR/produciPermalink Tp=351300 | herm Humber: 52173 | Varant: 230V 1~ S50%0Hz

Docusmert type: Prodisct card | Created at: 14.08.2021 | Generated by: Systomair Crline Catalogue | Language: English

Page 3 af 7
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Equipment Noise Data

Coldroom Condensers

Tecumseh WINAJ9510Z-TZ

% Tecumser

Condensing unit
Voltage Code - TZ

WINAJO9510Z-TZ

High Temp. Commercial (MHP)

400V 3~ 50Hz / 440V 3~ 60 Hz

R452A [ R404A / R448A / R449A WINAJSS10Z-TZ
Mominal Coollng Capacity Sound POWET
Conditions Frequency Watts BTU/N IS03T4E 0 37431
EMN13215 [ R452A 50 Hz /80 Hz 1817/ 1843 5513/ 6826 50 dBA
EN13215 [ R404A 50 Hz /80 Hz 1684 / 2037 5T7E [ 6045 50 dBA
EN13215 [ R448A 50 Hz /80 Hz 1478/ 1775 5038 f 6052 50 dBA
EMN13215 [ R4404 50 Hz /80 Hz 1478/ 1776 5041 / 6055 50 dBA
Nat Walght (Kg) 3.0
Expanaion device Expansion_Walve
&Ir Flaw {m2/h} 1650 1 1650
compo Data Shast 224E0-TZ
Elsc Comp Typs TR
current jamp)
Load Rated Amp 24]25
Miax Cont Current a1]43
Lock Rotor Amp 15]15
Fan
Speed [rom) 546 546
Pawer (W) 5.0
Diameter {mm) 360
— 1 Protaction Cverioad
IP Level 1P
condenasr 36011500
2 Liquid Recelvar
Capacty (L) 15
Maximum Pressure (Bars]  32.0
= lﬂ L.-_ = . suction Ling
A e — — Suction Type Tube / Tube
[ 1] For Tubing Cut Diam 15.9 (5087
.Hj-ﬁ' Suction Connection Type  Brased
— T
* EN13215 : T"Amblent 32.0°C / T"Evap. -10.0°C / T"Retum gas temp.. 20.0°C u“"'dl'j"':“ L b
T*Subcoaling. 3.0K quit Line Type *
For Tubing Cut Diam 3.5 (387
Liquid Conngcton Type Srased
Connection Typs T
Fan Guarg mallle < & smm

Mote : Tecumseh resanves the nght o change Information contained In this document withiout notMcation.

Felaclion program - V4.6_2021028 - DEM22021
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Equipment Noise Data
Coldroom Condensers

Tecumseh WINFH2511Z-FZ

W Tecumses

Condensing unit
Voltage Code : FZ

WINFH2511Z-FZ

Low Temp. Commercial (BF) 220 - 240V 1~ 50 Hz

R452A / R404A / R448A 7 R449A WINFH2511Z-F£Z

Hominal Cooling Capasity Sound Power
Conditions. Frequency Watts. BTWh IZ0ETAE 1120 3743
EN13215 7 R452A S0 Hz 1515 5185 71 dBA
EN13215 7 R404A S0 Hz 1683 5738 71 dBA
EN13215 7 R443A 50 Hz 1221 4184 71 dBA
EN13215 1 R4404A 50 Hz 1222 4188 71 dBA
I e 1 Het Walght (Kg) 820
Expansion device Sxpansion_Valve
217 Flow jmh) 2750
Compo Data Shest 12ELT-F
Elec Comp Type csR
Current (Amp)
Load Rated Amp 121
Max Cont Cument 247
Lock Rotor Amp a2
Fan
Speed [rpm) 830
Powear (W) 125.0
Diameter jmem} 250
Protactian Ovenoad
IP Leved 1Pad
Condenaar 25011500
Liquid Recalvar
Capacity L) 235
Maximum Pressure (Bars)  32.0
Suctlon Lina
Suction Type Tube / Tube
X - 24 - For Tubing Out Diam 15.9 (58
Suction Connection Type  Grased
1 =
* EN13215 : T"Amblent 32.0°C { T'Evap. -35.0°C / T"Retum gas temp.. 20.0°C u“”“uu"'Tu L Tube
T*Subcoaling. 3.0K quin Line Type o
For Tubing Out Diam 12.7 (102
Liquid Connecton Type Srased
connection Typa T
Fan Guard mallie < 3 Bmm

Hote - Tecumseh regenves the nght 1o change Information contained in this docwment without notification.

Seleclion program - V4.6_2021028 - DED22021
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soundplanning

Equipment Noise Data
External Condenser Units

Daikin RZA-D 250 (2)

Sky Air Advance-series - RZA-D

11 Sound data

11-2 Sound Pressure Spectrum - Cooling

RZAZ00D
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Equipment Noise Data

External Condenser Units

Daikin RZAG125 (1)

PDAIKIN

Y ’ High static ducted unit

Alpha & Advance

Skorbir Apho-seies S Avance-series (HZ) BLUevoLUTION

FDA-A / RZAG+RZASG-M
ESP up to 200Pa,
ideal for large sized spaces

= High external static pressure up 1o + No optional adapter needed for
200Pa facilitates extensive duct and Dili-connectian, link your unic
grille network directly into the wider building
management system
» Possibility to change ESP via wired
remate control allows optimisation + Flexible installation, as the air suction
of the supply air volume direction can be altered from rear 1o

battom suction

Discretely concealed inthe cailing

only the suction and dischange griles  + Standand built-in drain pump with

are visible 625mm lift increases flexibdity and
installation speed

Reduced energy consumption
thanks to specially developed DC
fan motor

PN

Replatemant
Tachnology

AVAILABLE AS AN
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Equipment Noise Data

External Condenser Units

Daikin RZAGI125 (1)

WV DAIKIN

FDA-A / RZAG+RZASG-M

EZ] = uevoLuTion

wagte
Scund Praaum (Cocing)_High /Low

Seund Praviure (Heating | FLow
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Dirrmrrscn = Widdth x|
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Adchtioral tharge
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u (Coming)_Min / Max
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Cigpwrating Rarge (Maating] Min /s
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APPENDIX 6

Background Noise Measurements

Table
Date Time Laeq L AFmin L AFmax Larso Laroo
Record

(yyyy-mm-dd) | (hrs:mins) (dB) (dB) (dB) (dB) (dB)

2 2021-04-28 13:45:00 64.9 59.9 84.7 63.2 61.7
3 2021-04-28 14:00:00 64.1 59.4 83.0 63.5 61.8
4 2021-04-28 14:15:00 64.4 59.6 84.2 63.3 61.6
5 2021-04-28 14:30:00 65.8 59.6 84.6 63.7 61.9
6 2021-04-28 14:45:00 65.9 60.0 83.2 64.0 62.1
7 2021-04-28 15:00:00 65.1 60.5 80.7 63.8 62.2
8 2021-04-28 15:15:00 65.4 59.5 86.6 63.8 62.3
9 2021-04-28 15:30:00 65.2 60.5 83.0 63.8 62.2
10 2021-04-28 15:45:00 63.5 60.2 73.4 63.1 61.8
11 2021-04-28 16:00:00 64.6 60.8 80.7 63.6 62.3
12 2021-04-28 16:15:00 65.8 59.9 87.8 63.4 62.1
13 2021-04-28 16:30:00 67.2 59.9 87.0 64.1 62.0
14 2021-04-28 16:45:00 64.6 58.9 84.8 62.5 60.9
15 2021-04-28 17:00:00 63.6 59.1 76.9 62.8 61.5
16 2021-04-28 17:15:00 62.2 57.5 73.1 61.7 59.8
17 2021-04-28 17:30:00 62.5 58.5 72.5 61.7 60.4
18 2021-04-28 17:45:00 62.4 58.5 76.1 61.9 60.5
19 2021-04-28 18:00:00 62.7 59.6 71.6 62.3 60.9
20 2021-04-28 18:15:00 63.7 59.6 76.4 62.7 61.3
21 2021-04-28 18:30:00 62.8 58.9 71.6 62.3 60.9
22 2021-04-28 18:45:00 67.2 59.7 91.8 62.6 61.1
23 2021-04-28 19:00:00 66.4 59.5 88.2 63.6 61.7
24 2021-04-28 19:15:00 63.0 59.1 77.2 62.1 60.7
25 2021-04-28 19:30:00 62.9 58.4 78.8 61.9 60.6
26 2021-04-28 19:45:00 63.6 59.2 73.7 62.7 60.8
27 2021-04-28 20:00:00 63.0 58.4 84.6 62.1 60.6
28 2021-04-28 20:15:00 62.4 58.1 73.7 61.8 60.3
29 2021-04-28 20:30:00 61.6 57.1 76.1 61.1 59.7
30 2021-04-28 20:45:00 61.1 57.3 71.8 60.4 59.2
31 2021-04-28 21:00:00 61.8 58.0 74.2 61.2 59.6
32 2021-04-28 21:15:00 62.6 57.4 79.7 61.2 59.6
33 2021-04-28 21:30:00 63.5 54.5 83.1 62.8 58.5
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34 2021-04-28 21:45:00 60.6 54.5 79.0 59.7 57.3
35 2021-04-28 22:00:00 60.7 55.1 72.3 59.7 57.5
36 2021-04-28 22:15:00 60.8 54.6 76.0 59.8 57.6
37 2021-04-28 22:30:00 60.4 53.8 76.0 59.4 56.7
38 2021-04-28 22:45:00 59.7 533 70.6 58.6 56.2
39 2021-04-28 23:00:00 60.6 53.1 75.1 59.4 56.3
40 2021-04-28 23:15:00 59.5 51.8 74.0 58.4 55.9
41 2021-04-28 23:30:00 61.1 51.6 73.4 59.6 55.5
42 2021-04-28 23:45:00 61.2 50.3 823 58.6 55.1
43 2021-04-29 00:00:00 60.3 51.6 77.5 58.7 55.5
44 2021-04-29 00:15:00 59.7 48.6 79.9 57.4 53.8
45 2021-04-29 00:30:00 62.5 47.0 89.5 57.8 52.7
46 2021-04-29 00:45:00 64.6 46.6 76.4 58.6 53.1
47 2021-04-29 01:00:00 57.6 44.0 80.3 54.5 49.9
48 2021-04-29 01:15:00 57.3 44.6 76.3 54.4 49.7
49 2021-04-29 01:30:00 56.4 43.0 69.9 53.4 47.5
50 2021-04-29 01:45:00 55.1 43.7 67.8 52.2 473
51 2021-04-29 02:00:00 55.1 423 69.9 52.4 46.2
52 2021-04-29 02:15:00 54.9 42.2 71.0 51.4 45.5
53 2021-04-29 02:30:00 56.9 44.0 72.6 52.4 47.8
54 2021-04-29 02:45:00 53.8 42.0 68.0 50.9 45.6
55 2021-04-29 03:00:00 57.1 42.5 73.4 52.4 46.5
56 2021-04-29 03:15:00 52.4 41.0 65.0 49.6 44.4
57 2021-04-29 03:30:00 53.2 41.1 67.3 51.0 44.7
58 2021-04-29 03:45:00 60.6 443 82.0 57.1 51.2
59 2021-04-29 04:00:00 55.6 42.2 69.2 53.9 45.9
60 2021-04-29 04:15:00 533 43.1 69.1 50.8 46.4
61 2021-04-29 04:30:00 57.1 44.0 66.2 56.7 51.5
62 2021-04-29 04:45:00 57.7 543 69.0 56.9 55.8
63 2021-04-29 05:00:00 58.2 543 68.6 57.6 56.2
64 2021-04-29 05:15:00 58.9 55.4 67.8 58.2 56.7
65 2021-04-29 05:30:00 60.0 55.7 69.5 59.5 57.8
66 2021-04-29 05:45:00 60.3 56.2 68.5 59.9 58.5
67 2021-04-29 06:00:00 60.8 56.9 68.4 60.4 58.8
68 2021-04-29 06:15:00 61.9 57.0 69.0 61.5 59.8
69 2021-04-29 06:30:00 62.4 58.0 69.9 62.1 60.3
70 2021-04-29 06:45:00 62.7 58.3 73.7 62.1 60.9
71 2021-04-29 07:00:00 63.0 59.5 73.7 62.6 61.1
72 2021-04-29 07:15:00 63.2 59.1 71.9 62.8 61.5
73 2021-04-29 07:30:00 63.2 60.2 70.6 62.9 61.8
74 2021-04-29 07:45:00 63.6 59.9 73.0 63.2 61.8
75 2021-04-29 08:00:00 63.8 60.6 74.1 63.6 62.2
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76 2021-04-29 08:15:00 64.1 60.0 79.0 63.7 62.4
77 2021-04-29 08:30:00 63.9 60.3 78.0 63.1 61.8
78 2021-04-29 08:45:00 64.0 59.7 81.1 63.4 62.0
79 2021-04-29 09:00:00 63.7 59.9 72.1 62.9 61.5
80 2021-04-29 09:15:00 63.4 59.9 73.0 63.0 61.5
81 2021-04-29 09:30:00 64.3 59.8 74.6 63.6 61.9
82 2021-04-29 09:45:00 64.0 60.0 74.8 63.3 61.6
83 2021-04-29 10:00:00 62.7 58.7 74.0 62.1 60.7
84 2021-04-29 10:15:00 62.6 59.2 74.4 62.0 60.6
85 2021-04-29 10:30:00 62.4 59.1 69.8 61.8 60.6
86 2021-04-29 10:45:00 62.5 59.1 71.0 61.8 60.8
87 2021-04-29 11:00:00 63.1 59.2 77.9 62.2 60.9
88 2021-04-29 11:15:00 63.0 58.7 69.8 62.6 61.2
89 2021-04-29 11:30:00 62.6 59.1 72.6 62.2 60.9
90 2021-04-29 11:45:00 62.7 58.8 70.2 62.3 60.9
91 2021-04-29 12:00:00 62.5 59.1 72.8 62.1 60.8
92 2021-04-29 12:15:00 63.0 59.3 75.0 62.4 61.1
93 2021-04-29 12:30:00 62.9 593 76.0 62.3 61.0
94 2021-04-29 12:45:00 62.9 59.6 73.4 62.3 61.0
95 2021-04-29 13:00:00 62.6 59.4 72.4 62.1 60.7
96 2021-04-29 13:15:00 62.8 593 71.6 62.4 61.0
97 2021-04-29 13:30:00 63.2 58.9 78.6 62.4 61.2
98 2021-04-29 13:45:00 62.9 593 70.0 62.4 61.1
929 2021-04-29 14:00:00 62.4 59.4 72.5 62.0 60.9
100 2021-04-29 14:15:00 63.1 59.8 72.1 62.6 61.3
101 2021-04-29 14:30:00 63.4 59.5 73.9 62.6 61.1
102 2021-04-29 14:45:00 63.6 59.2 75.8 62.7 61.2
103 2021-04-29 15:00:00 63.9 60.3 71.5 63.1 61.6
104 2021-04-29 15:15:00 63.1 58.7 75.0 62.7 61.2
105 2021-04-29 15:30:00 63.2 58.7 72.0 62.3 61.0
106 2021-04-29 15:45:00 63.6 59.5 83.6 62.5 61.1
107 2021-04-29 16:00:00 63.1 58.9 72.5 62.5 61.3
108 2021-04-29 16:15:00 62.6 58.7 76.3 61.9 60.3
109 2021-04-29 16:30:00 62.0 58.1 75.0 61.2 59.7
110 2021-04-29 16:45:00 62.0 57.6 73.3 61.1 59.5
111 2021-04-29 17:00:00 62.8 59.5 69.4 62.5 61.2
112 2021-04-29 17:15:00 62.7 59.5 69.8 62.2 61.0
113 2021-04-29 17:30:00 62.1 57.6 75.3 61.3 60.0
114 2021-04-29 17:45:00 63.0 58.0 74.1 62.2 60.3
115 2021-04-29 18:00:00 64.6 60.1 87.1 63.6 61.8
116 2021-04-29 18:15:00 63.5 58.9 73.0 63.0 61.4
117 2021-04-29 18:30:00 63.3 60.0 69.7 62.8 61.5
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118 2021-04-29 18:45:00 63.1 59.8 72.3 62.7 61.3
119 2021-04-29 19:00:00 63.1 59.3 76.5 62.4 61.1
120 2021-04-29 19:15:00 63.0 59.2 71.6 62.3 61.1
121 2021-04-29 19:30:00 62.8 58.8 73.0 62.2 60.8
122 2021-04-29 19:45:00 63.3 59.3 71.6 62.8 61.1
123 2021-04-29 20:00:00 63.1 59.4 70.0 62.5 61.0
124 2021-04-29 20:15:00 63.7 58.7 75.2 62.6 60.7
125 2021-04-29 20:30:00 62.7 58.2 77.6 61.9 60.3
126 2021-04-29 20:45:00 62.6 57.6 82.7 61.5 59.9
127 2021-04-29 21:00:00 61.9 58.1 72.1 61.2 59.8
128 2021-04-29 21:15:00 64.5 58.2 89.7 61.6 59.9
129 2021-04-29 21:30:00 61.8 56.4 76.8 60.9 58.5
130 2021-04-29 21:45:00 62.1 56.0 78.6 60.4 58.3
131 2021-04-29 22:00:00 62.1 54.1 75.7 60.7 58.5
132 2021-04-29 22:15:00 61.2 54.7 71.0 60.4 58.1
133 2021-04-29 22:30:00 59.9 543 72.3 58.9 56.7
134 2021-04-29 22:45:00 61.4 52.9 80.9 60.1 56.9
135 2021-04-29 23:00:00 61.1 53.6 79.4 59.7 56.7
136 2021-04-29 23:15:00 62.0 52.5 76.5 59.5 56.5
137 2021-04-29 23:30:00 62.0 53.6 80.5 59.6 56.4
138 2021-04-29 23:45:00 60.8 53.5 73.0 593 56.3
139 2021-04-30 00:00:00 61.2 53.2 86.4 59.0 55.9
140 2021-04-30 00:15:00 61.0 50.5 76.1 58.8 553
141 2021-04-30 00:30:00 65.7 52.7 81.9 62.7 57.4
142 2021-04-30 00:45:00 64.1 46.4 78.4 56.3 51.8
143 2021-04-30 01:00:00 58.0 45.0 68.6 56.4 51.8
144 2021-04-30 01:15:00 56.4 41.9 69.3 543 49.2
145 2021-04-30 01:30:00 55.8 42.2 69.4 53.7 47.7
146 2021-04-30 01:45:00 56.4 433 69.3 53.2 47.7
147 2021-04-30 02:00:00 54.9 423 67.6 52.4 46.7
148 2021-04-30 02:15:00 60.6 43.0 85.7 52.4 48.1
149 2021-04-30 02:30:00 61.0 43.9 76.3 56.2 49.4
150 2021-04-30 02:45:00 55.6 41.4 68.4 52.7 46.6
151 2021-04-30 03:00:00 55.6 41.0 80.4 52.5 46.4
152 2021-04-30 03:15:00 52.9 40.8 65.9 50.3 43.9
153 2021-04-30 03:30:00 57.2 43.8 71.8 53.5 48.1
154 2021-04-30 03:45:00 60.7 43.5 81.6 56.7 53.9
155 2021-04-30 04:00:00 56.9 43.1 67.8 55.0 48.4
156 2021-04-30 04:15:00 53.8 43.5 67.4 52.2 47.0
157 2021-04-30 04:30:00 57.2 46.6 67.3 56.9 51.1
158 2021-04-30 04:45:00 58.5 553 69.2 58.0 56.9
159 2021-04-30 05:00:00 58.8 55.1 68.7 58.0 56.6
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160 2021-04-30 05:15:00 58.9 55.2 69.5 58.4 56.9
161 2021-04-30 05:30:00 60.8 55.6 71.9 60.3 57.8
162 2021-04-30 05:45:00 60.7 56.2 69.3 60.2 58.5
163 2021-04-30 06:00:00 60.9 56.9 71.4 60.5 58.9
164 2021-04-30 06:15:00 62.0 57.5 71.3 61.5 60.0
165 2021-04-30 06:30:00 62.5 59.0 70.5 62.1 60.7
166 2021-04-30 06:45:00 63.1 59.5 71.6 62.5 61.3
167 2021-04-30 07:00:00 63.8 59.2 74.7 62.9 61.4
168 2021-04-30 07:15:00 62.9 59.5 69.7 62.6 61.3
169 2021-04-30 07:30:00 63.5 60.2 73.4 63.1 62.0
170 2021-04-30 07:45:00 63.6 60.1 74.7 63.2 62.0
171 2021-04-30 08:00:00 63.3 60.1 70.3 62.9 61.7
172 2021-04-30 08:15:00 63.4 59.9 73.2 62.8 61.4
173 2021-04-30 08:30:00 63.7 59.7 74.0 62.9 61.6
174 2021-04-30 08:45:00 66.0 60.0 75.5 64.0 62.1
175 2021-04-30 09:00:00 63.0 593 74.8 62.6 61.0
176 2021-04-30 09:15:00 62.7 59.5 70.9 62.2 61.0
177 2021-04-30 09:30:00 63.1 58.9 74.7 62.6 61.2
178 2021-04-30 09:45:00 63.4 59.3 70.5 63.0 61.5
179 2021-04-30 10:00:00 62.6 58.4 81.2 61.8 60.4
180 2021-04-30 10:15:00 62.8 59.1 71.0 62.0 60.8
181 2021-04-30 10:30:00 63.3 58.7 75.3 62.4 60.9
182 2021-04-30 10:45:00 62.9 59.1 70.2 62.4 60.9
183 2021-04-30 11:00:00 62.9 59.0 74.4 62.1 60.8
184 2021-04-30 11:15:00 63.8 59.9 78.3 62.9 61.5
185 2021-04-30 11:30:00 63.3 59.7 78.8 62.6 61.2
186 2021-04-30 11:45:00 63.5 60.4 74.5 63.0 61.6
187 2021-04-30 12:00:00 63.1 593 73.5 62.3 61.1
188 2021-04-30 12:15:00 62.7 59.8 75.8 62.2 61.1
189 2021-04-30 12:30:00 63.1 59.4 74.0 62.5 61.3
190 2021-04-30 12:45:00 62.9 59.0 69.5 62.4 60.8
191 2021-04-30 13:00:00 62.8 59.4 79.7 62.1 60.8
192 2021-04-30 13:15:00 64.0 593 84.6 62.3 60.9
193 2021-04-30 13:30:00 63.3 59.4 76.3 62.5 61.4
194 2021-04-30 13:45:00 65.7 59.4 89.0 62.8 61.4
195 2021-04-30 14:00:00 63.3 59.4 73.4 62.6 61.3
196 2021-04-30 14:15:00 68.3 60.5 86.1 63.9 61.9
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Background Noise Measurements
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APPENDIX 7
Plant Noise Calculations

Supply System — Atmosphere Vent

Atmospheric Vent Frequency (Hz) Overall
i
= 63 125 250 500 1000 2000 4000 8000 v
MUB 54 73 73 75 77 74 71 71 82 dB(A)
MUB Silencer 062 -8 -12 -20 -30 -36 -31 -24 -18
Corrected Lwa 46.0 61.0 53.0 45.0 41.0 43.0 47.0 53.0 63 dB(A)
Duct Length (m) 1 1 1 1 1 1 1 1
Duct Loss per m 0.82 0.66 0.33 0.16 0.16 0.16 0.16 0.16
Duct Attenuation -0.8 -0.7 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 gﬁi
90° Duct Bend
End Reflection
0.4m? -7 -3 -1 0 0 0 0 0
Screening -5 -5 -5 -5 -5 -5 -5 -5
Distance (m) 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 DI
ORI 34 | 34 | 34 | 34 34 -34 -34 -34
Attenuation
Attenuated Level -0.7 18.4 12.7 5.9 1.9 3.9 7.9 13.9 21 dB(A)
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Extract System — Atmosphere Vent

soundplanning

Plant Noise Calculations

Atmospheric Vent Frequency (Hz) Overall
i
P 63 125 250 500 1000 2000 4000 8000 v
MUB-T 55 75 76 81 81 80 76 69 87 dB(A)
MUB Silencer 062 -8 -12 -20 -30 -36 -31 -24 -18
Corrected Lwa 47.0 63.0 56.0 51.0 45.0 49.0 52.0 51.0 65 dB(A)
Duct Length (m) 1 1 1 1 1 1 1 1
Duct Loss per m 0.82 0.66 0.33 0.16 0.16 0.16 0.16 0.16
Duct Attenuation -0.8 -0.7 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 };g
Radius 90" Duct 40 | 20 | 30 | 30 | 30 | -3.0
Bend
End Reflection 0.4m? =7 -3 =1l 0 0 0 0 0
Screening -5 -5 -5 -5 -5 -5 -5 -5
Distance (m) 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 DI
OGRS 36 | 36 | 36 | -36 36 36 36 36
Attenuation
Attenuated Level -14 18.7 13.1 8.2 1.2 52 8.2 7.2 21 dB(A)
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Plant Noise Calculations

Toilet Exhaust Fan — Atmosphere Vent

. Frequency (Hz)
Atmospheric Vent == =0T 550 | 500 | 1000 | 2000 | 4000 | sooo | OVerall
K100 53 63 63 61 63 59 51 38 69 dB(A)
Corrected Lwa 53.0 63.0 63.0 61.0 63.0 59.0 51.0 38.0 69 dB(A)
Duct Length (m) 1 1 1 1 1 1 1 1
Duct Loss per m 0.07 0.1 0.1 0.16 0.33 0.33 0.33 0.33
Duct Attenuation -0.1 -0.1 -0.1 -0.2 -0.3 -0.3 -0.3 -0.3 et
SRL
Radius 90° Duct
Bend
End Reflection
0.1m@ -16 -12 -8 -3 -1 0 0 0
Screening -5 -5 -5 -5 -5 -5 -5 -5
Distance (m) 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 DI
0T SeEs -35 -35 -35 -35 -35 -35 -35 -35
Attenuation
Attenuated Level -2.6 11.4 15.4 18.3 22.1 19.1 11.1 -1.9 26 dB(A)
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Plant Noise Calculations

Basement Exhaust System — Atmosphere Vent

Atmospheric Frequency (Hz) Overall
Vent 63 125 250 500 1000 2000 4000 8000
K315 64 72 76 75 75 75 72 65 82 dB(A)
LDE3I3900 1y | 53 | 7 | a6 | 22 | 12 | 6 7
Silencer
Corrected Lwa 63.0 69.0 69.0 59.0 53.0 63.0 66.0 58.0 74 dB(A)
Duct Length (m) 1 1 1 1 1 1 1 1
Duct Loss per m 0.07 0.1 0.1 0.16 0.23 0.23 0.23 0.23
Duct Attenuation -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 et
SRL
Radius 90" Duct 40 | 20 | 30 | 30 | -30
Bend
End Reflection
0.315mg -13 -8 -4 -1 0 0 0 0
Screening -5 -5 -5 -5 -5 -5 -5 -5
Distance (m) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 DI
OGRS 35 | 35 | 35 | 35 | 35 35 35 35
Attenuation
Attenuated Level 9.8 20.8 24.8 16.8 10.7 19.7 22.7 14.7 29 dB(A)
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Plant Noise Calculations

Pot Wash Exhaust System — Atmosphere Vent

Atmospheric Vent Frequency (Hz) Overall
P 63 125 250 500 1000 2000 4000 8000
K355 55 67 72 66 68 63 57 48 75 dB(A)
Corrected Lwa 55.0 67.0 72.0 66.0 68.0 63.0 57.0 48.0 75 dB(A)
Duct Length (m) 1 1 1 1 1 1 1 1
Duct Loss per m 0.07 0.1 0.1 0.16 0.23 0.23 0.23 0.23
Duct Attenuation -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 et
SRL
Radius 90° Duct Bend
End Reflection
0.355m@ -12 -8 -4 -1 0 0 0 0
Screening -5 -5 -5 -5 -5 -5 -5 -5
Distance (m) 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 DI
OGRS 236 36 36 | -36 -36 -36 -36 -36
Attenuation
Attenuated Level 1.8 17.8 26.8 23.7 26.7 21.7 15.7 6.7 32 dB(A)
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Plant Noise Calculations

Condenser Units

Equipment
Serving
RC1 RC2 AC1 AC2 AC3
Manufacturer / / Daikin Daikin Daikin
Model WINA9510Z-TZ | WINFH2511Z-TZ RZAGI125 RZA-D250 RZA-D250
SPL @ 1m dB(A) 48 60 52 57 57
DI 3 3 3 3 3
NSR Distance (m) 17 18 14 15 16
Screening -5 -5 -5 -5 -5
NSR SPL dB(A) 21.4 32.9 27.1 31.5 30.9
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APPENDIX 8
Noise Mitigation Products

Systemair Silencers

MUB SIL Multibox Silence

Inlet- outlet silencer
Suitable for MUB-fans — all 1200 mm
long inc 300 mm plenum. b B
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Noise Mitigation Products

Systemair Silencers

systemair

LDC 315-600 Silencer

Round, for air handling umnits
i Mumber: 5843

Silanoar

Easily-fitted slancar for cincular ducts, fited with & connection that
complies with the spiral duct standard. The LDC effactively reduces
noiss in the ducl. Two silencers can be wsed logether in installations
whirs naise retustion I8 a parlicuiany strong reguirement. This is very
affactive, For the most effective nolss reduction, $e silancer should
b fitted immediately behind a fan or band. The slencer should ba
Lised togethir with an insulsled fan whera thire Is & requirement for
noiss reduction bath in the duct and in the surrcundings as a whole,
Ingulafion thickness 50 mm.

Technical parameters

Dimensions and weights

Duict dimension; Circular, inls
Duict dimension; Clrcular, cutlet

Waaighil

mir

i

Duct ceanaction type

Arscle rama: LDC 315600 Siencor | Product link: hitps:shop systemair.coméen-GEB produsctParmalink p=115572 | kem Number: 5549 | Documant typa: Product card

Created at: 14.08.2021 | Generated by: Systemair Online Catalogua | Language: English

Page 1 of3
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Noise Mitigation Products

Systemair Silencers

Performances

[Fa'm]
100

i

Ll
" 51 5o 1m0 s wopr e
[ A L Ll Ll Loiagl L [mih|
Lo 100 an 1000 sam N

Dimension

L nom

Arsicle rarme: LDC 315-800 Silencer | Product link: hitps:\shop systemnair. comion-GRiproductParmalini fp= 115572 | Bom Number: 5549 | Documant bypa: Product cand
Creabed at: 14.05. 2321 | Generated by: Systemair Onlina Cataloguwe | Language: English
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Noise Mitigation Products

Systemair Silencers

Acoustic
Molse suppression dB (mid-frequency Hz)

63 125 250 G600 1k 2k 4k 8k

LOC 100-300 2 2 ] 14 X 2B 20 11
LDC 100-600 4 3 11 24 3 49 34 17
LDC 100-500 5 4 16 34 5 50 48 23
LDC 100-1200 & 5 18 45 B0 50 50 28
LDC 125-300 2 2 ] 13 8 20 15 10
LDC 125-600 3 3 ] = X 4 22 14
LD 125-200 4 4 12 ¥ 45 50 30 17
LDC 1251200 & 5 15 43 5 50 38 2
LD 150-300 1 2 4 0 12 i 8 B
LDC 150-600 3 7 2N X N 18 1
LOC 160-300 1 2 4 0 12 15 B8 B
LDOC 160-600 2 3 T 9 27 X 14 1
LDC 160-800 2 4 10 X 42 43 20 16
LDC 200-300 1 2 5 8 i 1 5 &
LG 200-600 2 E 7 B X =X 8 B
LOC 200-300 2 4 B 24 B M 13 10
LONC 250-600 3 2 T 13 17 16 B ]
LOC 250-500 3 4 B 2 X X3 1 8
LOG 315-600 o 2 ] 11 4 8 4 5
LOC 315-200 1 3 T B X2 12 8 7
LDC 355-200 3 ] 13 18 10 8 7
LDC 400-300 1 3 5 i 13 7 5 ]

Arcle rame: LDC 31 5-600 Sienocar | Product link: hitps:Ushop systemair comfer-G BiproductParmalink fp=115672 | Bem Number: 5544 | Docurment type: Product cand
Croated at: 14.05.2021 | Generalod by: Systemair Onina Catalogus | Language: English
Page 3 of 3



