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1.0 Introduction

153 HRS Services Limited (HRS) has been appointed by ISG to carry out a mechanical services
plant noise assessment relating to refurbishment works (Senate House Phase 4 IHR) in the IHR

(Institute of Historical Research) wing of Senate House, Malet Street, London.

1.2  The purpose of this assessment is to determine the noise impact of the new plant equipment,
associated with the newly refurbished spaces, upon the existing ambient noise climate to noise
sensitive spaces inside Senate House and to the nearest noise sensitive receptors, with regards
to satisfying the planning requirements and the Acoustic Specification for the development
produced by BDP, document number SPC(00)UC01.

1.3 This document has been prepared for the sole use, benefit and information of ISG for the
purposes set out in the document or instructions commissioning the works. The liability of HRS

in respect of the information contained herein will not extend to any third party.

1.4  This report is limited to addressing the specific acoustic issues contained herein and is based on
information and drawings provided by the client.

1.5  Whilst every effort has been made to ensure that this report is easy to understand, it is technical

in nature; to assist the reader, a glossary of terminology is included in Appendix I.
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2.1

2.2.

2.3.

2.4,

Senate House is the administrative centre of the University of London situated between Malet
Street and Russell Square, with the School of Oriental and African Studies (SOAS) to the East
and the British Museum to the South. The Institute of Historical Research (IHR) is located in the
north-east wing of Senate House. The surrounding area comprises predominantly of university

buildings with no residential buildings in close proximity to the development.

The nearest noise sensitive premises are considered to be the Brunei Gallery SOAS building
immediately to the north-east of the IHR wing.

HRS understands that the only new items of plant associated with the development are those
located in two specific areas: 3no. condenser units situated in the light well at basement level on
the north-east elevation of the IHR wing (basement plant), and 1no. condenser unit on the roof
of the IHR wing (rooftop plant). The scope of the plant noise impact assessment is limited to
these new items only.

The approximate location of mechanical building service plant locations, nearby noise sensitive
premises and spaces within the IHR wing of Senate House are indicated in Figure 1 below. The
IHR wing is highlighted in blue.
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Figure 1: Aerial photograph indicating approximate building service plant locations, relevant spaces and
measurement positions.
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Noise Survey

Noise measurements were carried out between 0925-1140 hours on 31% July 2014,

Noise levels were measured using a UKAS calibrated B&K 2250 Investigator Class 1 precision
integrating sound level meter. Calibration checks were carried out both before and after the
measurements with no significant variance observed. The sound level meter was fitted with a
proprietary windshield. The weather was noted as being calm and sunny with wind speeds
below <5ms™ and no precipitation.

Noise measurements were generally taken over 30 second sample periods across 6
measurement positions; immediately adjacent to both the basement and rooftop plant, in both
the large and small lecture theatres (basement level), in the IHR Library (1% floor) and at the
facade of the Brunei Gallery. Short measurement periods were used to reduce the influence of
extraneous noise on the measurements. The period is considered sufficiently representative of
the steady continuous plant noise.

Initially, measurements were carried out in each measurement position with the relevant items of
mechanical building service plant inoperative. Subsequently, measurements were carried out in
each measurement position with the relevant items of plant in operation. The M&E service
contractor was in attendance to activate the plant items and ensure that, when in operation, they

were running at full capacity, thereby representing the worst case noise impact.

The measurement results are summarised in Table 1, with the full survey results detailed in
Appendix Il.
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Table 1: Summary of measured noise levels
‘ Plant Off _ Plant On
Measurement Position
dB LAeq,3Dsecs dB LAFQ[l, 30secs | dB LAeq,sﬂsecs dB LAFQO, 30secs

Poston - Ltuell BasementLevl— | 5169 | 5053 | 6072 | 5466 |
Basemen Lo memelpouton | 7% 33 33 37
Basementlevl -memaiposion | 3% | 9192 35 3435
| oo bt emaipoer T | 4748 | aeds | stss | 508 |
‘Eﬁjiﬂgj‘pf’o;t'f;s Libtary — 1 Fidor — | 2833 ‘ 2731 | 3335 28-33
! o . m s o i - o - R i
o o e facace exema poston | % % S8 4981
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Noise Impact Assessment
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The plant noise emission limits for the development are set out in the Acoustic Specification
produced by BDP, document number SPC(00)U001, and are summarised in Table 2 below.

Table 2: Plant noise emission limits, given in terms of dB La,

Daytime Night-time

Position (0700-2300 hours) ' (2300-0700 hours)
Non-tonal Tonal Non-tonal Tonal
1m from the window of the nearest noise | i { .
| sensitive receiver of Brunei Gallery facade % 42 ‘ 37 | 40 35
| s = b s ——— = = - Eofie EEEa ; e
| 1m from the window of the nearest noise '

sensitive receiver of Senate House L &7 & ‘ 35

Spectral data from HRS' noise measurements obtained at 1 metre from the relevant items of building

service plant display tonal peaks that indicate that the more onerous Tonal’ noise limit should be applied.

Brunei Gallery Facade

A comparison of noise levels measured immediately adjacent to the nearest part of the Brunei
Gallery facade with and without the relevant building service plant in operation suggests that
there is no meaningful change in noise levels at that position. While noise levels obtained with
the plant in operation are 1-3dB higher, this is deemed to be a result of noise sources other than
the relevant items of building service plant, such as nearby construction activity, rustling trees
and an aircraft passing overhead. Note that noise levels obtained outside the Brunei Gallery
with the plant inoperative were made during a break in construction activity. In subjective

listening terms, the new plant was not discernibly audible at this location.

Source noise levels were obtained at around 1 metre from both the basement plant and the
rooftop plant when in operation. The noise levels obtained adjacent to the basement plant
display some variation. The highest noise levels were obtained during condenser unit operation
start-up. After this period, the condenser unit operation was observed to settle into regular
operation and measured noise levels reduced accordingly. The average of noise levels
measured during regular operation is circa 65dB Laeq, and is representative of normal operating

conditions.
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A calculation has been carried out using measured source noise levels to determine noise levels
at the window on the nearest facade of the Brunei Gallery resulting from the operation of the
relevant items of building service plant. As a conservative estimate, the barrier attenuation
provided by the plant canopy, the light well retaining wall and the rooftop parapet will provide at
least 5dBA of attenuation. The calculation is summarised in Table 3 below.

Table 3: Plant noise at the nearest facade of the Brunei Gallery

Distance (m) / Screening ' Sound Pressure

Plant location SOE:\:IeIP (':;:l)"e attenuation = attenuation Level at facade

| i (dBA) ; (dBA) (dBA)
Basement level plant | 65 . 25/280 3 5 32.0
E;io-oftop“pl‘a; - | - -5;4 ____2 | 30:'-29_.5“ 1 775 o 577 ”-1_9.577
Totalplant noise at the nearestfacade of the Brunei Gallery (488) | 322

A comparison of the total plant noise at the nearest facade of the Brunei Gallery with the plant
noise emission limits given in Table 2 shows that the noise levels comply with the Acoustic

Specification and, therefore, the planning requirements for the development.

Noise Sensitive Spaces in Senate House

The nearest noise sensitive spaces in Senate House to the basement plant are the large and
small lecture theatres at basement level, and the IHR Library on the 1* floor. It is understood
that all other spaces in proximity to the basement plant are ancillary spaces. The nearest noise
sensitive space is the small lecture theatre, the nearest window being approximately 5 metres
from the basement plant. Based on measured source noise levels and the reverberant nature of
the light well, noise levels at 1 metre from the facade of the small lecture theatre will not be
significantly less than immediately adjacent to the items of plant and, therefore, will not meet the
noise limits set out in the acoustic specification and summarised in Table 2.

Given the proximity of the basement plant to Senate House it is not practicable to achieve the
noise limits set out in the acoustic specification. To do so would require extensive acoustic
treatment, i.e. selection of low noise models, a full enclosure with attenuated inlets/outlets and
absorptive treatment to the light well.

Head Office: HRS Services
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Surunmagrstand;ng '6f the pmlanning permission reqU'irrement is to protectunearby noise sensi‘t‘i've
receptors and this typically refers to those outside the subject development. Normally it is
expected that more relaxed criteria are appropriate for occupants of the subject development as
they will have greater tolerance of their own plant noise and also control over its’ operation.
Therefore it may not be considered appropriate to apply the same noise limits for the nearest
noise sensitive premises, i.e. the Brunei Gallery, to the Senate House development. There is no
appreciable risk of elevated noise levels in the light well resulting in a noise complaint within
Senate House and there are no external areas designated for noise sensitive activities. Both
lecture theatres are mechanically ventilated and have secondary glazing installed specifically to
maintain the acoustic insulation provided by the building envelope.

Noise levels were measured inside the lectures theatres with the basement plant both
inoperative and in operation. A comparison of the measured noise levels in the large lecture
theatre shows no change in noise levels. A comparison of the measured noise levels in the
small lecture theatre shows an increase in noise levels of around 1-2dB with the basement plant
in operation. An increase in noise levels of this magnitude would be deemed as insignificant as
it is not perceptible to the human ear. Given noise levels at 1 metre from the building facade, the
increase in noise levels within the small lecture theatre indicates that the facade is providing a
reasonable level of sound insulation. Calculations show that the contribution to the ambient
noise level in the small lecture theatre due to break-in noise from basement plant operation is

around 29-30dB Laeq, thereby meeting the criteria for these rooms.

A comparison of measured noise levels in the IHR Library on the 1 floor with the basement
plant both inoperative and in operation shows a 3dB increase in noise levels, however, it was
observed that nearby construction activity was the dominant noise and will have influenced
measured noise levels. If it is assumed that the increase is due to break-in noise from basement
plant operation then calculations show the level of break-in noise to be around 31dB Lacg,

thereby meeting the criteria for the room.

The rooftop plant is located approximately 4 metres from the nearest facade of Senate House,
and at least 10 metres from any noise sensitive spaces. Based on measured noise levels circa
54dB Laeq at 1 metre from the rooftop plant when in operation, noise levels at 1m from the facade
of noise sensitive spaces taking distance and barrier attenuation, provided by the barrier and the
parapet, into will be circa 30dB Laeq, thereby, meeting the noise limit set out in the acoustic

specification and summarised in Table 2.
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5.1

5.2
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A noise impact assessment for mechanical building services associated with refurbishment
works in the IHR wing of Senate House, Malet Street, London, to satisfying the planning
requirements and the Acoustic Specification for the development.

Noise measurements were carried out immediately adjacent to the relevant items of mechanical
building service plant associated with the refurbishment works, and in the vicinity of the nearest
noise sensitive locations to establish whether or not they meet the planning

requirements/acoustic specification.

Measurements show that noise levels at the nearest noise sensitive premises as a result of the

mechanical building service plant operation meet the planning requirements/acoustic
specification.

The acoustic specification sets noise limits at the facade of noise sensitive spaces within Senate
House. The limits are unlikely to be achieved and unnecessary. Measurements show that the
mechanical building service plant operation will have a negligible influence on internal noise

levels in noise sensitive spaces in Senate House and that the risk of complaint is unlikely.
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Sound Pressure Level and the decibel (dB)

A sound wave is a small fluctuation of atmospheric pressure. The human ear responds to these variations in
pressure, producing the sensation of hearing. The ear can detect a very wide range of pressure variations. In
order to cope with this wide range of pressure variations, a logarithmic scale is used to convert the values into
manageable numbers. Although it might seem unusual to use a logarithmic scale to measure a physical
phenomenon, it has been found that human hearing alsc responds to sound in an approximately logarithmic
fashion. The dB (decibel) is the logarithmic unit used to describe sound (or noise) levels. The usual range of
sound pressure levels is from 0 dB (threshold of hearing) to 120 dB (threshold of pain).

Frequency and hertz (Hz)

As well as the loudness of a sound, the frequency content of a sound is also very important. Frequency is a
measure of the rate of fluctuation of a sound wave. The unit used is cycles per second, or hertz (Hz).

Sometimes large frequency values are written as kilohertz (kHz), where 1 kHz = 1000 Hz.

Young people with normal hearing can hear frequencies in the range 20 Hz to 20,000 Hz. However, the upper

frequency limit gradually reduces as a person gets older.

Noise Indices

When a noise level is constant and does not fluctuate over time, it can be described adequately by measuring
the dB(A) level. However, when the noise level varies with time, the measured dB(A) level will vary as well. In
this case it is therefore not possible to represent the noise climate with a simple dB(A) value. In order to
describe noise where the level is continuously varying, a number of other indices, including statistical

parameters, are used. The indices used in this report are described below.

Laeq This is the A-weighted 'equivalent continuous noise level' which is an average of the total sound energy
measured over a specified time period. In other words, Lagq is the level of a continuous noise which
has the same total (A-weighted) energy as the real fluctuating noise, measured over the same time

period. It is increasingly being used as the preferred parameter for all forms of environmental noise.
Lamax  This is the maximum A-weighted noise level that was recorded during the monitoring period.
Lao This is the A-weighted noise level that was recorded for at least 10% of the monitoring period.

Laso  This is the minimum A-weighted noise level that was recorded for at least 90% of the monitoring

period. Usually taken as the underlying ‘background’ noise level.
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31* July 2014 - all measurements free field.

Measurements in [falics indicate that they were taken

operation.

with the mechanical building service plant items in

Start Time dB LAeq,SOsecs . dB LAFSO,SOsecs dB LAF10,305ec5 dB LAFmax,:’.Dsecs . Comments

'Position 1 — Basement Level - approximately 1m from plant

109:24 50.7 50.9 495 T 59.5 _-“Constructior; activity ccéas&ali;/ audible E
:‘_0_91_3:2“ _ . - ﬁ578;2'_ 1T m59:8 E 5”2.57 E — —62 2 o (_Euen_er;r op_eration at.;dible_- o ;ll
0e33 | 513 524 | s03 . s82 |
0934 57 | s25 | s04 | et
5’709:'3577 | s40 | 3 | s5 | e0
09:36 [ 58.5 51.8 , 50.3 77.4 | Construction activity occasionally audible |
‘093 | 530 | 547 | 498 | 663 | Construction activity occasionally audible |
101 | 50 | 514 | s07 | 50
EWOE 7 gi 75(7).67 717 N 51.1 2 56.-1 ] __52.é N ; - 7 7 N w
1106 | 663 | 721 535 | 738 o
107 717 736 | 664 | 740 | ?
1108 709 738 | 643 | 749 | |
| 11:09 E 61.7 62.1 61.2 * 63.5 | Obtained during condenser unit start-up
110 609 617 | 603 62.6
1111 634 665 618 | 617 |
1113 | 669 | 699 648 | 733
1114 647 675 603 | 686 | ]
:11-'7157 B l i EZT B :. ?30 N 61_9 | B 6?-677 ~ Obtained during continuous condenser i
'1116 64.0 : 64.3 62.8 71.0 iunit regular operation |
1147 | 596 | 612 | 588 | 619
Position 2~ Large Lecture Theatre - BasementLevel - o I
o046 | 372 | a79 | 34 420 |
0946 | 37 | 36 370 | 398 |
109:332777 e el A .- ~ Air handling audible
109:53 37.5 | 38.0 36.8 i 48.0 |

1148 | 361 | 365 357 | 382 |

11:19 | 3711 37.8 365 | 39.0 '
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Start Time  dB Lacqsosecs  AB Larsnosecs | OB Lartososecs | dB Larmaxsosecs Comments
‘Posutlon 3 Small Lecture Theatre Basement Level - - -
10:01 333 33 | 314 | 380 ]
1002 337 39 | 313 454
| 10 03 33 8 | 36.2 i 317 | 40 2 Alr handling operation audible, although |
= S e — — e = much less so than in the Large Lecture |
10 05 32 5 33 4 315 , 34.6 lThBatre
11 20 | _ 346 _ 350 - ! 342 L 3;5.—7-_“ R § <‘
}1121 . 30 | 35 | 345 | 364
Posmon 4 - IHR Wrngkeoﬂop_ etpﬁrommately 1m from ptat\t - - B - _E
10 21 46.9 477 T __46.7.3 _ _\ N 5_0.5_ T - 7:
1022 489 500 | 476 | 852 | ]
10 23 - _48_5 T _4_9..-2“ | 476_ R -'51.7 : | - - 7'
10 26 _5_1.1" ] 529 ' 496 a 67 | o
10?6- = ——55'9 b, 52'3 s SR §49 — BN 59'? — lOccasionaI power tool operation from ‘
110:27 54.0 : 54.6 53.3 i 57.2 | construction works at ground level ;
1020 | sa1 | ss0 | s34 | se7 M !
1020 | 837 | 546 | 827 | s78 |
Fosntions _IH_I;lerary 1 Floor - - S rﬁi;
10 34 et 32——6- ———!— ——?1'—7— — ————30'§v- S e E?L{ s %Constructlon activity occasionally audible ‘
10 35 - { 34.4 ! 30.7 38.6
e | ms | mi | me | we
10:41 i 29.6 ; 30.9 ‘ 27.2 - 411 ;
1042 281 | 205 288 37 | s
1043 | 281 298 265 | 382 |
1043 277 | 284 270 341 ' ]
1122 353 | 368 | 333 | 400  Construdtion activity occasionally audible
! 1;54 - _ 33 9 - o 3_6-.5_ B 309_ _ f 390 Generator operation audible -
11:26 325 341 291 | 402 | - _I
11:26 ‘ 32 8 34.8 _ 28.4 44.7 !
11:28 320 | 345 | 308 | 432 |
POSItlon 6 —Bruner Gallery SOAS - apprommately 2m from the nearest facade i T
1048 | 503 507 498 | 521 -
'10:49 1 50:47 N 51 & B ‘ o 49 5 ) 52.0 - jgt?t:\?iltr;red during a break in Construction
1050 | 503 | 508 497 525 |
11:33 516 53 0 7 49 3 1 631 | - - :
11:34 524 54.0 492 642 - |
1134 | s07 | 827 | 492 ss7
‘"1 ‘t:35 - 5é.3 “-55.3 . 51.0 60.9 ' Aircraﬂ passmg g averhead
10;48__ N 50.5 —; o 5?)7_ B ,.__ 458 D 52.1 ) - e






