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24-HOUR NOISE LEVEL SURVEY CARRIED OUT ON THE

ROQF OF 108 GREAT RUSSELL STREET, LONDON WC1

AND A REPORT ON THE NOISE CONTROL MEASURES

REQUIRED TO MINIMISE THE NOISE IMPACT

OF THE PROPOSED NEW EXTERNAL PLANT

1.0.  INTRODUCTION

This report details the results of a 24-hour noise survey carried out at roof level of 108 Great
Russel Street, London WC1.

The objectives of this survey were as follows:

- To establish the existing background noise level in the vicinity of the nearby residential
and commercial premises.

- To assess the proposed new external condensers that are to be located on the roof of the
building and to recommend noise limits and measures to ensure that the operation of the
new plant does not disturb the occupants of the neighbouring residential and commercial

properties.

This report has been divided into the following sections for ease of analysis:

1.0. INTRODUCTION

2.0. TEST INSTRUMENTATION
3.0. TEST PROCEDURE

4.0. RESULTS

5.0. DISCUSSION OF RESULTS
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2.0,  TESTINSTRUMENTATION

All measurement equipment used during the survey complied with the requirements of
BS4142:1997 “Method for Rating Industrial Noise Affecting Mixed Residential and Industrial

Areas”. Details of the equipment are as follows:

Integrating Sound Level Meters . Bruel & Kjaer type 2231 fitted with a Bruel & Kjaer
type 4155 ¥ inch condenser microphone.

Statistical Analysis Modules . Bruel & Kjaer type BZ 7115 capable of computing the
percentile levels L1, L10, L50, LS80 and L99 and also
the Leq level.

Acoustic Calibrator . Bruel & Kjaer type 4231 electronic calibrator.

Calibration was performed before and after the surveys and found to be, in all cases, +/- 0.1
dB from the reference source,

3.0. TEST PROCEDURE

The survey was conducted during a continuous 24-hour period from 08.12am on Wednesday
the 30™ of November 2011 to 08.12am on Thursday the 1% of December 2011.

Data was continuously acquired throughout the measurement period with the individual
averaging time for statistical noise data set to 20 minutes. The following statistical
measurements were recorded concurrently:

LA1 - The Sound Pressure Level exceeded for 1% of the measurement period.

LA10 - The Sound Pressure Level exceeded for 10% of the measurement period.
LASO - The Sound Pressure Level exceeded for 50% of the measurement period.
LASO - The Sound Pressure Level exceeded for 90% of the measurement period.

LASQ is considered to represent the “background noise level® during the
measurement period and is used for the assessment of noise to determine the
likelihood of complaints (See BS 4142).

LAG9 - The Sound Pressure Level exceeded for 99% of the measurement period.

LAegq - The continuous steady state Sound Pressure Level that has the same
acoustic energy as the real fluctuating level.

All noise levels recorded were filtered using a standard ‘A’ Weighting filter.
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3.1. Measurement Positions

The noise levels were measured at roof level, and the position was considered
equivalent to the closest receptor properties in order to enable noise predictions from
the proposed plant to be compared and assessed against.

The microphone was positioned so that it was pointing towards the front of the
building and was approximately 1.2 metres above the roof level. The rest of the
measurement equipment was located in a weatherproof enclosure with a low
impedance cable running from the microphone to the instrumentation.

3.2. Weather Conditions

The weather conditions prevailing during the measurement period were generally in
line with those recommended in BS 4142:1997. The weather was drizzling during the
first two hours of the test, then overcast throughout the daytime and night time
periods. Wind was light throughout the test period.

The microphone was protected throughout the tests by an acoustically transparent
wind balloon.

RESULTS

The raw test data, gathered during the 24-hour noise survey, is given in Appendix ‘A ‘of this

report.

The ‘A’ Weighted Leq levels measured over each 20 minute interval throughout the 24-hour
periods (denoted by LAeq, (20 mins) are displayed as a bar graph on the attached Sketch No
QF/6967/T1 at the back of this report.

The ‘A’ Weighted percentile levels measured over each 20 minute interval denoted by LA10
(20 mins), LA50 (20 mins) and LA90 (20 mins) are displayed as a line graph on the attached
Sketch No QF/6967/T2 at the back of this report.

4.1.  Summary of Results

The table QF/6967/D1 below summarises the noise levels taken over the 24-hour
period in terms of the maximum and minimum Sound Pressure Levels recorded.

Table QF/69687/D1A — Summary of Maximum and Minimum Noise Levels

LA1 LA10 LAS0 LA90 LA99 LAeq
Min. 51.3dBA 49.3dBA 48.3dBA 47.3dBA 46.8dBA 48.5dBA
Max. 72.3dBA 61.3dBA 55.3dBA 53.8dBA 52.8dBA 61.6dBA
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5.0. DISCUSSION OF RESULTS

108 Great Russelt Street is a four storey mid-terrace building. The ground ficor premise is a
café and the floors above are all commercial offices.

To the west side of the property there is a hotel and to the east side there is a restaurant with
residences above. The buildings behind 108 Great Russell Street were inspected and all
appeared to be a mixture of commercial and residential premises.

Residential and Commercial design criteria

To comply with Camden'’s current Unitary Development Plan, noise from the condenser must
be at least 5dB less than the lowest measured LA90 when measured at 1 metre externai to
the nearest sensitive facade. (Assuming inverter controlied condenser emitting noise that
does not contain a distinguishable discrete continuous note / whine / hiss /screech / hum).

The lowest recorded LA, level measured during the 24-hour period was 47.3dBA, which
occurred in nine separate measurement periods between 01.12am and 04.52am.

All proposed external plant that is to operate on a 24-hour basis should therefore be
designed to achieve a noise level 5dB below the lowest LA, level, ie: 42.3 dBA, at 1 metre

from the nearest noise sensitive property's window.

The lowest recorded LAy, level measured during the daytime period 07.00am to 19.00pm
was 50.3dBA, which occurred in once during the measurement period ending at 17.52pm.

All proposed external plant that is to operate on a daytime basis between 07.00am and
19.00pm should therefore be designed to achieve a noise level 5dB below the lowest LAg
level, ie: 45.3 dBA, at 1 metre from the nearest noise sensitive property’s window.

Design noise limits

Based upon the above we summarise the actual design rating levels to be adopted for this
project in table QF/ 6967/D2 below: -

Table QF/6967/D2A — recommended design rating levels La.t

Type of premises Lar,r (24-hour) Larr {07.00-19.00)
Residential and 42.3 dBA 45.3 dBA
Commercial

Description of Equipment and Predicted Noise Levels

The proposed external plant comprises 2 No. Mitsubishi MXZ-2C52VA air cooled condensers
and 2 No. Mitsubishi MXZ-3C54VA air cooled condensers that are fo be located on the roof
of the property. Based on the manufacturer’s published data, the condensers will have a
combined noise level of 56 dBA at 1 metre in free-field conditions.
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There are twe noise sensitive windows to consider.

The first noise sensitive window belongs to the adjacent hotel to the west of the plant. This
window overlooks the plant and is approximately 10 metres away. There are other windows
overlooking the plant that belong to commercial properties and another hotel, but these are

all further away.

Allowing for a 19dB reduction in noise due to distance (-20 log d, where d=distance in
metres), a 5dB increase in noise due to the semi-reflective nature of the surroundings we
predict the noise level at 1 metre outside the overlooking hotel window will be in the order of

42.0 dBA.

The second noise sensitive window is on the top floor of the adjoining property to the east of
the plant. This window is a floor below the plant and is approximately 4 metres away.

Allowing for a 7dB reduction in noise due to distance (-10 log d, where d=distance in metres),
a 10dB reduction in noise due to the screening effect of the roof and 3dB increase in noise
due to the semi-reflective nature of the surroundings we predict the noise level at 1 metre
outside the upper floor window of the neighbouring building will be in the order of 42.0 dBA.

Measures to mitigate noise

The predicted noise level of the condensers at 1 metre from both the nearest affected noise
sensitive windows is just below the recommended design limits. Theoretically it will therefore
be unnecessary to apply acoustic treatment to the condensers in order to meet the
recommended design noise limits for daytime and 24-hour operation.

Our recommendation is to acoustically shroud the condensers. The condensers should be
arranged in banks of two, with each pair fitted inside a shroud to that extends behind, above
and to the sides of each pair of condensers and with an open front for the passage of air.
The shroud should be manufactured from plywood having a minimum thickness of 12mm
and dressed on the outside with lead having a minimum mass of 5kg/m” The inside of the
shrouds should be acoustically lined with 50mm thick acoustic absorption comprising 50mm
thick 45kg/m® tissue faced mineral wool mechanically protected by 33% free area punched
perforated galvanised steel. This arrangement will provide an additional 2 to 3dB reduction
in noise outside the nearest affected windows and ensure the design noise limits are met at
all times. The overall dimensions of the shrouds should be designed in conjunction with the
condenser manufacturer to ensure sufficient airflow to the machines is maintained for
efficient operation.

As a matter of good practice, we would recommend that all the condensers are effectively
isolated from the building using double deflection neoprene-in-shear anti-vibration mounts to
prevent the transmission of structure borne noise.
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Summary

A 24-hour noise survey has been undertaken on the roof of 108 Great Russeli Street,
L.ondon WC2.

Design noise limits have been recommended based on the results of the survey and the local
authority's planning criteria.

If the suggested design noise limits are adopted then the operation of the new condenser
should attract no justifiable complaints under the guidelines of Camden's current Unitary
Development Plan.

Our analysis predicts that it will be unnecessary to acoustically treat the proposed
condensers in order to meet all the recommended design noise limits; although we have
recommended installing the units inside acoustic shrouds to further reduce noise and provide

a 2 to 3dB safety margin in our analysis.

EMTEC PRODUCTS LTD
12" March 2012
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APPENDIX A

Raw Data — Noise Survey

7" March 2012 to 8" March 2012




NOIBE SURVEY DATA FROM BACKGROUND NOISE LEVEL BURVEY CARRIED QUT
ON THE ROOF OF 108, GREAT RUSSELL 8TREET, LONDON WC1,

Project
Client :

Aot

Dale :

Mseasure

© @~ PR -

No,

333%89&%28%28%%%%%2%mamm%%%%%se%

108 Great Ruseal] Strest, London WG1,
TMBE Buitding Consultancy Lid,

QF6987
j2th March 2012
End MaxP
Time  (dBA)
0232 85.7
o562 86.2
10:12 a0.2
10:32 84.5
10:52 20,1
1112 0.8
11:32 B7.4
11152 938
ta:12 824
{2:32 ae.6
162 78.8
1812 78.8
18:32 80.4
15:52 80
1412 86.6
14192 78.4
14:82 858
1512 81.2
15:82 8487
15:52 84.3
612 828
16:32 81.4
16:52 78.6
1hite 77.8
17:82 8243
17:52 93,9
18:12 85.7
18:32 78.7
18:62 74.7
o2 76,8
18:82 78.6
{9:52 741
2012 78.6
20:82 78.7
20:52 7.7
2112 748
21132 a7
21:62 726
22:12 78.8
22:88 83,2
22:52 81.8
2312 75.8
23:82 786
28:562 6.7
00:12 75,9
00:32 768.7
00:52 78.6
01:12 65.2
0182 738
01:62 89.4
o212 69,5
02:32 774
Q2:52 711
oB12 714
03:32 66.7
0a:52 758
04112 75.2
0432 799
04:62 1.7
05:12 72.9
Op:a2 7¢
0552 72.9
08:i2 83.5
{6:32 788
08:562 8041
o712 76,4
07:32 86.1
07:52 74.9
04:12 783
o832 80.5
0a:52 828
osit2 B3.8

L
(dBA)

72,3
60.3
65.8
59.9
80.8
60.3
58,8
62.8
66.8
87.3
£89.8
£9.8
634
83.8
80.8
60.86
68.8
5.8
688.4
68.8
9.8
5.6
61.8
€1.8
&7
57.8
62.8
58.3
59.8
58.9
B5.8
58.3
£9.8
613
80,3
£6.6
59.3
68.8
58.3
62.8
628
67.8
57.3
£9.8
509
86.8
£8.4
BA.8
66.3
52.8
53.3
54.3
51.3
£83.8
52.3
63.8
53.8
543
63.8
538
863
57.8
66.8
823
60.8
60.3
68.3
62,3
£59.8
60.8
64.9
B8

L10
{dBA)

80,3
B8.8
§7.8
66.8
56.8
87.3
58.8
572
£8.8
§7.3
65.3
55.8
58,3
57.8
578
67.3
87.8
58.3
55.8
56.8
61.2
60,8

49,8

LEO
(dBA)

§5.3
63.8
54,3
542
54.3
54.3
54.8
54.8
E4.8
54.8
538
53.8
854
54.3
64.6
54.8
£4.8
538
528
52.6
63.3
53.3
52,3
523
51.8
51.8
82.3
623
628
52.8
618
518
52.3
2.8
51.8
61.8
51.8
61.8
518
Ete
51.8
60.8
49.8
49.8
49.3
4.3
468
48.3
48,3
48.8
48.3
46.3
48,3
48.3
48,3
48.8
48.3
48.3
48.3
40.8
48,8
53.8
50.8
51.3
62.3
52,8
623
523
2.4
53.3
53.8
528

e (89 Leg

(dBA)

53.3
£2.8
53.8
62.8
52.8
B2.8
£2.8
53.9
53.3
620
62.3
52.8
5a.B
52.8
3.8
52.8
52.8

49.8
438
458.6
48.3
488
47.8

T 478

473
47.8
47.9
478
472
47.8

47.3

47,8
47.3
47.3
47.3
478
47.8
499
483
49,8
B60.8
50,8
50.8
50,8
50.8
513
81.8
51,8

(dBA} (dBA)
523 618
B2.8 548
528 562
Bi.8 647
528 55.2
523  B6.1
5186 547
523 558
523 57.2
528 667
618 B4
523 542
528 56.3
52.3 559
52.8 854
528 552
618 67.5
508 54.2
608 66
503 565
608 601
508 58.8
60.8 537
508 53.4
60.2 625
498 522
50.8 539
508 526
51.8 638
508 525
60.3 52
508 523
503 538
506  53.7
503 528
60.8 5.1
503 525
60.8 &2
508 528
60.8 53.8
503 538
488 &15
483 509
4.3 B1.2
478 508
478 509
478 50.2
473 489
468 491
488 48,8
468 48.7
473 49
473 485
488 488
488 48,5
485  48.7
468 48.8
488 49.7
468 48.7
47.3 492
478 80
483 54
488 538
498 635
498 638
498 536
60.8 557
503 53.8
50.8 6a.2
508 54
618 G5
508 594
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APPENDIX B

s Photograph of measurement position.
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APPENDIX C

¢ Plan of site showing location of survey and nearest noise sensitive properties.
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APPENDIX D

s Plant manufacturer's data




MXZ-2C52VA
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MXZ-3C54VA
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