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This report should not be used or relied upon for any other project or purpose without the written authorisation of Pulsar Acoustics Ltd. Pulsar Acoustics
Ltd accepts no responsibility or liability for the consequences of this document if it is used for a purpose other than for the project to which it was intended.
The findings and opinions included herein are based on measurements and information gathered prior to the date the report was issued. If additional
information becomes available which may affect our comments, recommendations or conclusions, then Pulsar Acoustic Ltd should be informed. We then
reserve the right to review the information, assess any new potential concerns, and modify our advice accordingly.
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1.0 - Introduction

At 14 Marble Hill Close, Twickenham, TW1 3AY, a new external air-conditioning unit is proposed to be installed as well as extension works. The
site is located in the London Borough of Richmond Upon Thames.

Richmond Council Supplementary Planning Document (SPD) - ‘Development Control for Noise Generating and Noise Sensitive Development’ -
suggests a plant noise assessment should be undertaken in accordance with British Standard BS4142:2014 — ‘Methods for Rating and Assessing
Industrial and Commercial Sound’.

Pulsar Acoustics has therefore been commissioned to undertake an acoustic assessment, comment on the acceptability with reference to
achieving BS4142 industry standard guidance, and recommend acoustic mitigation measures if necessary.
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2.0 - Site Proposal

The new external air-conditioning unit is proposed to be located on the west side elevation as indicated on the images below.
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3.0 - Guidance and Criteria

The Richmond Council SPD suggests we should consider the guidance of British Standard - BS4142:2014 - Methods for rating and assessing
industrial and commercial sound’ - to establish suitable plant noise emission criteria.

BS4142 and the SPD suggests:

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.

An estimation of the impact of the specific noise can be obtained by the difference of the rating noise level, the background noise level, and by
considering the following:

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

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

e Adifference of around +5dB 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.

BS4142 suggests:

In using the background sound level in the method for rating and assessing industrial and commercial sound, it is important to ensure that
values are reliable and suitably represent both the particular circumstances and periods of interest. For this purpose, the objective is not simply
to ascertain a lowest measured background sound level, but rather to quantify what is typical during particular time periods.
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The SPD states:

Where the rating level of noise is below the background noise level by at least 5dB, this indicates that the proposed noise generating
development is likely to be acceptable from a noise perspective. The Borough will seek this level of compliance in most noise sensitive areas
and/or where there is a requirement to mitigate creeping background effects.

Where the rating level of noise is equal to, or below the background noise level by up to 5dB, this indicates that the proposed NGD may be
acceptable from a noise perspective, but will be more context dependent, i.e. extent and effect on noise sensitive receivers (externally and
internally).

In certain circumstances e.g. the installation of a single air conditioning unit, a desktop noise assessment may be submitted where the applicant
can demonstrate that the plant will achieve the set criteria below and therefore negate the need for a full acoustic report.

Information supporting the application will need to include:

1. The location of the nearest residential window that may be affected by noise from the proposed plant.

2. Indicate the distance of the window from the source in metres and any natural barrier or shielding to the noise path.

3. The proposed operational hours of the plant.

4. Maximum noise emission criteria of 45dB(A) LAeq, 1hour daytime (07.00-23.00) and 35dB(A) LAeq, 15minute Night time.

5. Manufacturers’ noise specifications of plant: Sound Power/Sound Pressure Level, octave band spectral levels.

6. Calculations for the predicted noise level 1 metre from the window of the nearest residential property. Include any proposed attenuation
measures.

In addition to an assessment of external noise, in some cases it will also be necessary to predict internal noise levels at the closest and/or worse
affected noise sensitive premises and to demonstrate the means of achieving suitable internal noise levels within noise sensitive rooms (with
windows partially open for ventilation where this is the norm for the building likely to be affected). In some cases, e.g. for steady continuous
noise without a specific character, the guidance on suitable internal noise levels found in Table 4 of BS8233 may be relevant.
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Table 4 of BS8233 states:
Activit Location Desirable Internal Ambient Criteria
v Daytime (07:00 to 23:00h) Night-time (23:00 to 07:00h)
Resting Living Rooms 35 dBA Leq,16h -
Dining Dining Room/Area 40 dBA Leq,16h -
Sleeping (Daytime Resting) Bedroom 35 dBA Leq,16h 30 dBA Leq,8h

4.0 - Plant Noise Assessment

4.1 - Survey Methodology

Sound level measurements were undertaken to determine the existing ambient background noise climate on site.

The sound level measurements were undertaken from approximately 11:00 hours on 13 August 2024 to 10:00 hours on 15 August 2024,

The equipment was set to log many acoustic parameters including dBA Leq,t and L90 in 15-minute interval periods in accordance with BS4142,

The following equipment was used to undertake the survey.

Position Equipment Description Manufacturer Type Serial No.
Sound Level Meter Casella CEL-633C 5086881
Preamplifier Casella CEL-495 004728
' Microphone G.R.AS. GRAS-40AE 49590
Handheld Calibrator G.R.AS. GRAS-42AG 280968
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The equipment calibration was spot checked using the hand-held calibrator before and after the survey and no significant change was found.
(No more than 0.1dB). The equipment used has Type 1 (Class 1) approval in accordance with IEC 60942 and IEC 61672 to traceable standards.

The noise monitoring equipment was positioned on the flat roof at first floor level to the west of the house. The data logging sound level meter
was located in a locked Pelicase, the microphone was connected to the sound level meter via an extension cable and attached to a tripod. The
microphone height was set to approximately 1.5m above floor level.

The approximate location of Position 1 is circled red on the plan below. This position was selected to best determine the representative ambient
background noise levels. Subjectively we noted the area was relatively quiet and the dominant noise source was distant road traffic.
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4.2 —Measurement Data
The dBA Leq,r and L90 sound level measurement data has been plotted on the time history graph below.

14 Marble Hill Close, Twickenham, TW1 3AY
Position 1 - Sound Level Measurements
Date: 13/08/2024 to 15/08/2024
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The survey data has been analysed to determine the daytime and night-time dBA Leq,r, and the mean, mode and median L90 statistical average
values, as presented in the table below for comparison to BS4142 guidance.

Date Time (hh:mm) dBA Leq,r dBA L90 Mean dBA L90 Modal dBA L90 Median
Average Average Average
13/09/2024 to Daytime (11:00 to 23:00 hours) 49 42 42 42
14/09/2024 Night-time (23:00 to 07:00 hours) 42 34 32 33
14/09/2024 to Daytime (07:00 to 23:00 hours) 52 41 40 40
15/09/2024 Night-time (23:00 to 07:00 hours) 43 34 32 32
15/09/2024 Daytime (07:00 to 10:00 hours) 47 42 42 42

Figure 4 of BS4142 provides a statistical analysis example for determining an ambient background sound level. It suggests for that distribution
of data, the modal value was considered to be representative as it was the most commonly occurring value during the time period of interest.

We note the lowest modal and median L90 value was 32dBA at night-time, the air-conditioning could be operated at night, and as such we will
consider 32dBA as a suitable night-time background noise level.

4.3 - Plant Noise Data

The proposed air-conditioning unit is described in the table below, with the associated sound pressure level provided for cooling mode
operation.

. . Sound Pressure Level
Location Quantity Make Model dBA at 1m
First floor west side of house 1 Mitsubishi MXZ5F102VF 52

The manufacturer literature is included in Appendix B at the end of this report.
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4.4 - BS4142 Assessment

The project information has been combined with Google Maps and architectural drawings, to create a scale model within DGMR iNoise mapping
software. The software uses calculation methodology based on 1SO:9613 — ‘Attenuation of sound during propagation outdoors’, and follows
the recommendations of quality standard 1SO:17534 — ‘Software for the calculation of sound outdoors’.
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The air-conditioning unit position is the red * shown on the image above. Also within the noise model is a receiver assessment point positioned

1m outside the nearest openable noise sensitive bedroom window of neighbouring house which is 12 Marble Hill Close. The receiver point
shown on the image above indicates a level of 29dBA. This assessment point is shown as a red X on the architectural image below.
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The noise model indicates that the resultant air-conditioning sound level outside the nearest neighbouring noise sensitive bedroom window
would be 29dBA.

Our measurement data determined the lowest modal and median night-time background noise level was 32dBA L90.
The calculated air-conditioning noise level would therefore be -3dBA lower than the background sound level.
We reiterate some relevant SPD wording:

Where the rating level of noise is below the background noise level by at least 5dB, this indicates that the proposed noise generating
development is likely to be acceptable from a noise perspective. The Borough will seek this level of compliance in most noise sensitive areas
and/or where there is a requirement to mitigate creeping background effects.

Where the rating level of noise is equal to, or below the background noise level by up to 5dB, this indicates that the proposed NGD may be
acceptable from a noise perspective, but will be more context dependent, i.e. extent and effect on noise sensitive receivers (externally and
internally).

In certain circumstances e.g. the installation of a single air conditioning unit, a desktop noise assessment may be submitted where the applicant
can demonstrate that the plant will achieve the set criteria below.

4. Maximum noise emission criteria of 45dB(A) LAeq, 1hour daytime (07.00-23.00) and 35dB(A) LAeq, 15minute Night time.
6. Calculations for the predicted noise level 1 metre from the window of the nearest residential property. Include any proposed attenuation
measures.

In addition to an assessment of external noise, in some cases it will also be necessary to predict internal noise levels at the closest and/or worse
affected noise sensitive premises and to demonstrate the means of achieving suitable internal noise levels within noise sensitive rooms (with
windows partially open for ventilation where this is the norm for the building likely to be affected). In some cases, e.g. for steady continuous
noise without a specific character, the guidance on suitable internal noise levels found in Table 4 of BS8233 may be relevant.
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The predicted sound level is 29dBA, this is -3dBA lower than background, and as such the SPD would suggest — “this indicates that the proposed
NGD may be acceptable from a noise perspective, but will be more context dependent, i.e. extent and effect on noise sensitive receivers
(externally and internally).”

We would suggest this external level is acceptable in context, whereby the neighbours already have air-conditioning in their house, therefore
they have no reason to open their windows. Plus, a level of 29dBA predicted outside the neighbouring noise sensitive bedroom window is less
than the inside noise level guidance of BS8233 Table 4 which states 30dBA night-time inside.

BS8233:1999 suggests a partially open window could provide an outside to inside sound reduction of at least 10dB. Therefore, we predict an
internal noise level would be 29 — 10 = 19dBA inside the nearest noise sensitive bedroom.

Furthermore, the level of 29dBA is -6dBA less than the night-time level of 35dBA that the SPD would suggest acceptable for desktop only
assessment.

In all instances it is necessary for the unit and pipework to be fitted with suitable anti-vibration mounts and resilient pipe clips, such that
structureborne vibration does not cause additional noise problems. Many air-conditioning manufacturers can offer off-the-shelf anti-vibration
mounts and rubber lined clips. We would be happy to review any product proposals. Also CIBSE Guide B4 can be consulted to determine suitable
installation and anti-vibration product performance requirements.

With all things considered above, we suggest the air-conditioning unit should be deemed acceptable by the Council in accordance with BS4142
guidance and SPD wording with no further mitigation measures required.
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5.0 - Conclusion

At 14 Marble Hill Close, Twickenham, TW1 3AY, a new external air-conditioning unit is proposed. The site is located in the London Borough of
Richmond Upon Thames.

Richmond Council Supplementary Planning Document (SPD) - ‘Development Control for Noise Generating and Noise Sensitive Development’ -
suggests a plant noise assessment should be undertaken in accordance with British Standard BS4142:2014 - Methods for Rating and Assessing
Industrial and Commercial Sound.

Pulsar Acoustics has therefore been commissioned to undertake an acoustic assessment, comment on the acceptability with reference to
achieving BS4142 industry standard guidance and SPD wording.

Outdoor noise monitoring was undertaken to determine the existing background noise climate on site.

We have used manufacturer’s noise data, reviewed architectural drawings, and used Google Maps to create a computer noise model within
DGMR iNoise software.

The noise model indicates a predicted air-conditioning noise level would be -3dBA lower than the background sound level. As described in
Section 4.4 above, in context we suggest the air-conditioning unit should be deemed acceptable in accordance with BS4142 guidance and SPD

wording with no further mitigation measures required.

With consideration for the above we see no acoustic reasons why planning permission would be refused.
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APPENDIX A - Acoustic Terminology

The following is an explanation for some of the acoustic parameters used in this report to describe the measurements and mitigation.

e dB The decibel is used as a measurement of sound pressure level. It is the logarithmic ratio of the noise being assessed to a
standard reference level. This approach is advantageous for handling sound levels, where the ratio of the highest to lowest sound which
humans could encounter, can be as high as 1,000,000 : 1. The ratio is considered with respect to the quietest and loudest sound we can
hear. This is the threshold of hearing at the frequency of 1000Hz, which is taken as 20uPa (2x10 Pa) of pressure for the average person.
(A decibel is simply a ratio and is used in many other industries too, but most commonly in acoustic or electrical signal analysis.)

e dBA The human ear is more susceptible to mid-frequency noise than to higher and lower frequencies. To take account of this
when measuring noise, the 'A' weighting scale is used so that the measured noise corresponds to the overall level of perception by the
average human. It is also possible to calculate the 'A' weighted noise level by applying certain corrections to an un-weighted frequency
spectrum (Hz). The measured or calculated 'A' weighted noise level is known as the dBA level.

o LT The equivalent continuous sound level in decibels, equivalent to the total sound energy measured over a stated period of
time and is also known as the time-averaged sound level.

e dBALleq,T The A-weighted equivalent continuous sound level in decibels measured over a stated period of time ‘T’, and is sometimes
written dB LAeq,T.

e 190 This parameter is the noise level exceeded for 90% of the period T (i.e. the quietest 10% of the measurement) and is often
used to describe the background noise level.

e dBA Lmax The maximum dBA noise level recorded during the measurement interval period.

When discussing sound levels as decibels we use a logarithmic scale, therefore the dBA values do not follow a linear relationship. When discussing
similar noises, a change of 10dBA represents a doubling or halving of subjective loudness. A change of 3dBA is just perceptible by a human, but is
a doubling/halving of sound energy. (i.e. 50dBA + 50dBA = 53dBA).

If you require a more detailed explanation for any of the acoustic principles or parameters discussed in this report please do not hesitate to ask.
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HTeroRopL R ELEetwal  femalen oy LEE LEm
uS9ID ¥ 3D &% &% Oy
DEDZ AW 10 B BAR00NT

WO L 0 P 0 0B L LD WIBE) 2T
D) 0 VO 0 0 B LR U S| MR LD ) A e e 1 0 N 0 el AR WD L S SO R e o 0 ey s D B L, el RS H Ll s W B e
B el i SH V0T LI B L2 ) D0 v TR 2 R0 E ol w0 i el e pegipny @ RO B st chund ) fue i pbe Sy oo ¢ 50 05 [T TN 3 o s pu
AE D LT L R ) ) T R R K ) S ) S afiin ™ o pEerh LT o O WD N HEMIEIRR) RN L] R B T ienmpendi soy e eeny iyl Seen

TN ] EOCRE D N S0 1Y N e g 0 AT ) A A e e g
gL ko LD DI AT LDFA 0 CHD 1D 0 BLD (U0 D B BALIoD) s 0 ekns pe pcting o spond) ) Deon IR o iy you Ty S e Roro ued sl A e wonroegnd s o suopey peds pursbiuep
‘.}E_}-‘.D_EE{ L4 ‘DE D-P.E:.?.»b BE__:-.»I.BBI EUEC NS LT RO RDP.._ B R B }B__!...D_E r{!uﬂi:gb:ﬂfﬂp—i TS LTy _P_EEDXH.-_B_
L A LT u.v_.ua.!.!g.tua.a WL P KU 006 K IR D EMETUEEIIG 1 0000 K TR U BTV 000 A SND0ED 1B P TIEE - EUTYILLL - e - ubu Peun 0 o Awres

{IECEDO) P00 |PUDRE LR DEEE Bl {100 2E D0ER 6 L {100 FRun e a), "Pusial) v LA NG WNows B S " aeg seeu eng se s, "adeand 000 o M SEnsIy 0Ny 30

VEBRLE 400 10 XEY [REEEES A0y 10 Buoydep) pue U BOR 01T BLERICREH PRI BUET) SRR Lops0 SUssl Jusuage g Bugy ) edoang oo e L R WOODN D O3.LINN
B L] T RV ] =) "y B i) P By ooy ) BARSAS R P Aot usabiy
By Do LSy E TV E ] | BLIb] 346503 HETIERY sowp n

Y C° D D L I MY ABJIRGY iR A0y SHEHEY )
L0 DML DT BUILIOR IPUODT 8 (LS aHLYI13
HSIENsLIN

OR8N RALT (LR Rl

088282 L0410 (Bucudep)

LU= ] AT LNk LU=ECE ) AT IS AR LD B=RERT ]

FEN] AAZE L9 -THN

B= T ] AR LD RUELYECE ] BUE DE s ] MW INOES AN EBd

LB RS B e B T PR SO B o [k B ) AR R D K00RLE R B U PR B0 RS YOBENTIS R
T R A AL A 060 MO P 0 URAITE B ¥ L RACILLENT LI DR | BRI ¥ ot S T~ 0 D LILES g LT § o) LR |, TN

3 [ = [ ] [ Bl [ 1l 19 20 -l i) E
W Eo [/ ve Mol ive OO /ve Wm0 /0r ROl G0/0F 1 POOGED/0r | MO0 0 01 W00 g0/ JU0EIRg0! 001 KD o zEH- 10 L wnma oy K L D
L P4 m 10013 K14 9in01 a1} ed BAunni a3 femi s 100 3 i sl mii L 10 TUARH LG
i & [F] [ [ [T 1 T 1080 HOO0M L HLNET 30M 99
T L 3 WAL
il i S0 ™ T D NILANICELY
B 81/EV TIEY {8 LB DA
i1 ¥ 3 R LI DLERIS
WEIE 11D BFVEL LF1 BT BT/ 06D B¢ 28D DA Bupo st
WL/ IEE LV D0TE SELU VEL 16 [T BT ¢ BET) D BOGT (P Dupondis Al LM M
g afug afigs A g afug afis 354
TR M HIERE-EE IS Mre-fee  HISM R MOSMEDE WG M@ e NROE JIE WM
if a ] iE LE EE 20T
(TR SUCDEENDGE  DLCCDEET O O XIEER DM D% GRETI0R  (GGYGEE X00B (66" GRS * (08 [ ETEEE TS i) S EN
[T 18 £ 5] 18 [T] Ty w%.mﬁ_hﬁ.ﬁﬂu
EG/IE /15 B /Y [T [T B /D5 Buposiimen EEE =
[T /1L '3 DEF [F 2T LTEITIE BE(LEE By i) WTH R
A T GaThL] L TE] T LaTET] Duposimn 550104 A, HEE4E
|3 ] T Tl Y I T T e T AL T BELIELY B HIH /Y ELT/BUF i e s N i
WL Y HIT O0TF (% {50F DEL/0°F DU IEY BUEADLY [T BT/ OFF WIRRLRT i 40
O T e O T T T N e I X T A L R TEW000EE  GErm 0Err b DECE Tt gy
"R LR T T TR [T T [T L) THE - i DrE- @i eee 10 D
WECEEIEE  WreEREn EETER by FRHTEY 1 3 Fuuoi uyor
[ 7R m.n__:._ vl _am_u__ _u__....anw 1r| 1.&5 BDI-HEI TR | ru o Bugey Al LD
SINN HOOM THYLAND S0 LEAN N

[T
CANED 4T EINIRIE- DU | £ SLNM HOOOLND 42X

(42 «

ZEss--

duwing 1eay Jauanu] Zey
wasAs 11ds- 1y uolewWLIolU] J2NpoLd | Suluoiipuo) Ay
4-ZXW

Page 19 of 19



