UCL Kathleen Lonsdale Building
Refurbishment
Noise Impact Assessment

NTKINS

November 2014

Plan Design Enable



UCL Kathleen Lonsdale Building Refurbishment
Noise Impact Assessment

Table of contents

Chapter
Introduction

1. Ambient Noise Survey
1.1.  Survey Observations

1.2. Survey Results

2. Environmental Noise Emissions
2.1.  Implications for Building Services
3. Conclusions

Appendices

Appendix A. Measured Frequency Spectra
Appendix B. Equipment Calibration Certificates
Appendix C. Chiller Technical Data

Atkins UCL Kathleen Lonsdale Building Refurbishment- Stage D Acoustic Design Report | Version 1.0 | 17

September 2014 | 5133932.002

Pages

oo 01 oh

10

11
12
19
22



UCL Kathleen Lonsdale Building Refurbishment
Noise Impact Assessment

Introduction

Kathleen Lonsdale Building is a Grade Il listed building owned by the University College of London (UCL),
located on Gower Place in the borough of Camden.

It was built in 1915 as the first purpose-built Chemistry Building for UCL, however, over the years it has been
adapted to suit different UCL departments and as a result has become fragmented, with complex circulation
routes. To improve the utilization of the space, the building will undergo extensive refurbishment, the existing
cellular labs and offices will be transformed into contemporary open-plan multifunctional areas including shared
studios, break out spaces and student hubs. The refurbishment works will also include the replacement of the
two existing chillers located on the roof.

Atkins Acoustics, Noise and Vibration has been appointed to carry out a background noise survey at the site
to allow noise limits to be set in accordance with Camden Borough Council requirements and perform a Noise
Impact Assessment to support the Planning Application in relation to the refurbishment of Kathleen Lonsdale
Building.

This document details the methodology and results of the noise survey, sets out plant limits to which the
proposed chillers will need to adhere and describes the assessment of the plant noise impact.
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1. Ambient Noise Survey

An ambient noise survey was undertaken by Atkins Acoustics, Noise and Vibration on Wednesday 18" and
Thursday 19t June 2014, prior to the refurbishment of the University building. Due to difficulties in accessing
the roof of the Kathleen Lonsdale Building, a measurement location was chosen on the rooftop area of the
adjacent Health Centre building. A rooftop location for the acoustic measurements was chosen (as opposed
to a ground level measurement location) as the noise data obtained would representative of noise levels and
climate incident upon the facades of the building and external windows of the adjacent noise sensitive
receptors, which are principally subject to noise generated by plant equipment located on all the nearby
rooftops.

Continuous noise measurements were taken over a 24 hour period using a Rion NL-52 sound level meter and
external microphone mounted in a free field position, on a tripod 1.5m above the roof level. The meter was
field-calibrated using a Rion NC-74 both before and on completion of the survey, with no significant drift
observed. Equipment details and full certificates are included in Appendix B. The roof top area contained a
number of items of plant which were operational during the monitoring period. The logger was positioned such
that their operation did not unduly contribute to the overall measured noise levels (refer to Figure 1-1).

Atkins understands that the nearest noise sensitive receivers to the Kathleen Lonsdale Building are the
Wellcome Trust and Collection on Gower Place, the UCL Physics Building, the Bartlett Faculty of the Built

Environment and the UCL Union on Gower Court. All of these receivers have direct line of sight to the proposed
rooftop plant. No residential accommodation is located in the vicinity of the Kathleen Lonsdale Building.

Figure 1-1 Noise Monitoring Position
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1.1.  Survey Observations

At the beginning and the end of the noise monitoring period, the dominant noise sources were noted to be
rooftop plant noise from the nearby UCL buildings, local road traffic noise from Gower Place and Gordon Street
and distant road traffic noise from Euston Road, construction works being carried out on Gower Place as well
as noise from delivery trucks parked on Gower Court.

Weather and wind conditions have been recorded at the beginning and the end of the measurement period
and they can be considered suitable to obtain representative noise measurements.

1.2.  Survey Results

Sound pressure level measurements are normally taken with an A-weighting electronic filter (denoted by a
subscript ‘A’, e.g. dB Laeq) to approximate the frequency response of the human ear. A more detailed
explanation of these quantities can be found in BS7445-1:2003 “Description and measurement of environment
noise, Part 1. Guide to quantities and procedures”.

Although a range of statistical noise data was recorded, the Laeq1smin Lago,15min @nd Lamax indices are reported
here:

e dB Laeg — The A weighted equivalent continuous sound pressure level over a period of time, T.
Representative of the ‘average’ sound pressure level over a given period, in this case 15 minutes.

e dB Laso — The Lago is defined as the 90th percentile level or noise level that is exceeded for 90% of the
measurement period, and is commonly referred to as the Background Noise Level.

e dB Lamax — The Lamax is the highest noise level occurred over the whole measurement period.
A summary of the logarithmic mean of the Laeq measurements, linear mean of the Laso measurements and

maximum noise levels Lamax are summarised in Table 1-1 below for day, evening and night time periods. Full
measurements details and octave band sound pressure levels can be found in Appendix A.

Table 1-1 Noise survey results - summary
Day-time Evening Night time
(07:00 — 19:00) (19:00 — 23:00) (23:00 — 07:00)

dB LAeq dB Lago dB Lamax dB LAeq dB Lago dB Lamax dB LAeq dB Lago dB Lamax

60.9 59.6 81.6 59.7 59.1 80.2 58.9 58.2 74.5

The measured noise survey data show fairly constant noise levels both during the day and night-time and this
is due to the building services plant from the surrounding buildings being constantly operational and continuous
distant road traffic noise from Euston Road. These levels are to be used as the project’'s design noise levels
in defining the ventilation strategy and environmental noise emission targets. Details are presented in the
following section.
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2. Environmental Noise Emissions

As part of the proposed development, two air cooled packaged chillers located on the roof are to be replaced
with new units in order to meet the requirements of the refurbished space below. In addition a new plant room
will be created on the first floor for the ventilation plant of the Earth Science laboratories on the first floor. This
section considers the noise issues relating to the operational airborne noise generated by the new chillers and
first floor plant room as well as the impact these may have on persons living or working in the vicinity.

2.1. Implications for Building Services

The response to noise is subjective and affected by many factors (acoustic and non-acoustic).The likelihood
of complaint in response to noise depends upon factors including the margin by which it exceeds the
background noise level, its absolute level, the time of day, the change in noise environment etc. as well as
local attitudes to the premises and the nature of the neighbourhood. The operational noise impacts of the
chillers have been assessed in accordance with BS 4142:1997 “Method for rating industrial noise affecting
mixed residential and industrial areas”. This is a comparative standard which can be used in assessing the
measured or calculated noise levels from sources of an industrial nature. This standard is only applicable to
residential receptors, however, for the purposes of this assessment it has also been used in order to provide
an indicative assessment of noise impacts at all buildings in the vicinity of the Kathleen Lonsdale building.

BS 4142:1997 defines a number of noise level descriptors in order to calculate and assess the effects of
industrial noise. The “specific noise level’ is defined as the constant noise level over the given duration
produced by the specific noise source under investigation which contains the same energy as the time varying
noise level. For day time periods, BS 4142 defines the reference time interval over which the impact should
be assessed as being 1 hour. A +5dB correction may be added to this noise level where the nature of the
noise is tonal, impulsive or otherwise irregular so that it may attract attention. The resulting noise level, either
with or without the correction, is described as the “rating level”. The “residual noise level” is therefore defined
as the ambient noise level remaining when the specific noise source is suppressed to a degree that it does not
contribute to the ambient noise.

BS 4142 advises that a rating level of 5dB above the background noise level of the residual noise is regarded
as ‘marginal significance’, a rating level 10dB greater than the background noise level indicates that
‘complaints are likely’. A rating level of 10dB below the background noise level is a ‘positive indication that
complaints are unlikely’.

Camden Development Policy 28 requires noise levels arising from new plant or machinery to be at least 5dB
below the lowest background Laso at 1 m from the external fagade of noise sensitive premises during the typical
operational period of the plant. Noise sensitive developments include housing, schools and hospitals as well
as offices, workshop and open spaces. In this case, the noise levels arising from new plant must be equal to
or lower than 54.1dB at 1m form the external facade of noise sensitive properties.

2.1.1. Noise assessment - Chillers

The replacement chillers will have the same footprint as the existing chillers and be installed on the same steel
supports. Due to the difference in height between the roof top area where the chillers will be located and
adjacent building elements, the chillers will be completely screened to all receptors located adjacent to the
Kathleen Lonsdale building on Gower Place (The Wellcome Trust) and the rear facade of the UCL Health
Centre building and partially screened to the rear facade of the UCL Union building. Data supplied by the
manufacturer, shown in Appendix C indicates that during operation, the airborne sound pressure level of the
proposed chiller unit at a distance of 5m will be 67 dB(A)™.

Noise levels from the chillers have been assessed at a number of adjacent locations using the ambient noise
measurement data. For each identified receptor, distances from the chillers have been calculated from plan
views of the site and are tabulated in Table 2-1.

1 Sound pressure values calculated in accordance with ISO 3744,
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Table 2-1 Assumed distance between the chillers and adjacent receptors
Receptor Receptor Type Distance (m)
UCL Slade School of Fine Art Higher Education Facility 20
UCL The Baétlet_t Faculty for the Built Higher Education Facility 20
nvironment
UCL Physics Laboratory Higher Education Facility 24
UCL Health Centre Health Centre 35
UCL Union Office 63
The Wellcome Trust Office/Library/Gallery 30

For the purposes of this assessment it has been assumed as a working approximation that if the existing
building features surrounding the chillers completely screen the view from receivers, 10dB attenuation could
be expected. If the chillers are partially screened from receivers, 5dB attenuation has been assumed. If there
is a direct line of sight between the chillers and receiver no attenuation has been assumed.

Assuming hemispherical propagation, noise levels from the operation of the chillers at the noise sensitive
receptors have been calculated and are shown in Table 2-2.

Table 2-2 Predicted noise levels from the chillers at noise sensitive receptors
Receptor Overall SPL  Distance Attenuation Barrier no?seeSllgtl/g?at
P from 2 chillers (m) due to distance  Correction
receptor dB(A)
UCL Slade School of Fine Art 20 12.0 0 58.0
UCL The Bartlet_t Faculty for the Built 20 12.0 0 58.0
Environment
UCL Physics Laboratory 70 24 13.6 0 56.4
UCL Health Centre 35 16.9 -10 43.1
UCL Union 63 22.0 -5 43.0
The Wellcome Trust 30 15.6 -10 44.4

It is assumed that all adjacent receptors would be occupied during the daytime (07:00 t019:00) and evening
(19:00 to 23:00) periods only. As a consequence the assessment has been undertaken using noise data from
the evening period when the measured background noise levels are at their lowest (59.1 dB Laoo).

Frequency data supplied by the manufacturer indicate that during operation the noise from chiller units will not
contain acoustic features which may increase the likelihood of complaint. Moreover, manufacturers’ data
confirm that the selected chiller units will be low noise version units and that the compression compartment of
the chiller units will be lined with sound absorbing and sound insulating material, reducing the noise produced
by the compressors. As such, a +5dB distinct character correction is not assumed as part of this assessment
in determining the rating noise levels. Using the information described above, an indicative BS 4142
assessment is shown in Table 2-3.
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Table 2-3 BS4142 assessment summary
Resultlng Acoustic Rating  Measured dB Level
Receptor noise level at feature Level (dB) L Difference
receptor dB(A) correction (dB) A0
UCL Slade School of Fine Art 58.0 58.0 -11

UCL The Bartlett Faculty for the Built

Environment 58.0 58.0 11

UCL Physics Laboratory 56.4 0 56.4 59.1 -2.7
UCL Health Centre 43.1 43.1 -16.0
UCL Union 43.0 43.0 -16.1

The Wellcome Trust 44.4 44 .4 -14.7

The indicative assessment shows that for receptors with a direct line of sight to the chillers (UCL Slade School
of Fine Art, UCL The Bartlett Faculty for he Built Environment, UCL Physics Laboratory), the rating level is
approximately -1dB lower than the measured background noise level.

For all other receptors, the rating level is lower than 10dB below the measured background level and it complies
with the LB Camden Policy.

The predicted rating noise level from the rooftop plant does not meet the LB Camden Policy requirement of
5dB below the background noise level at all the nearest noise sensitive receptors. However, since the noise
sensitive receptors where the Camden Policy criteria are not met are part of the UCL campus, it can be
assumed that the only receptor that should comply with the criteria is The Wellcome Trust, where the predicted
rating noise level from the rooftop plant is lower than the existing background noise level. Moreover, it should
be noted that the existing chiller will be replaced with a newer, more efficient model and this should result an
improvement on the current situation.

In addition, it should be noted that no residential properties are affected by the rooftop plant replacement at
Kathleen Lonsdale Building.

2.1.2.  Noise assessment — First Floor plant room

To ensure that the internal ambient noise levels within the refurbished Kathleen Lonsdale building and other
adjacent UCL buildings are not compromised by noise from new mechanical plant associated with the Kathleen
Lonsdale building, any mechanical plant should be designed and situated such that the predicted noise level
at the nearest building facade is 5 dB below the measured background noise level Lago.

Specific details regarding mechanical plant to be installed within the new plant room on the first floor or any
ventilation louvers/stacks and openings in the plant room facade are not known. As a consequence indicative
calculations have been performed, in accordance with the BS4142:1997 methodology to define the maximum
permissible noise level from building plant which would ensure the above performance criterion is met, the
results of which are shown in Table 2-4.

The acoustic characteristics of the mechanical plant noise could be expected to contain clearly audible tonal
elements which could be significantly different from that of the existing ambient noise. Therefore a +5dB distinct
character correction is assumed as part of this assessment in determining rating noise levels.
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Table 2-4 Building service plant noise level limit from the new first floor plant room
BS4142 calculation step Noise level or correction
Background Noise Lago Measured? 59.1
Target ‘excess of rating level over background noise level’, 5
dB(A)

Target ‘specific noise level’ dB Lar1r at building facade 54.1
‘Acoustic feature correction’, dB(A) +5

Target ‘rating level’ dB Laeq,t at building facade 49.1

From the results shown in Table 2-4 above, it can be concluded that building services need to be specified
such that predicted noise levels from all plant at any ventilation louver, stack or opening does not exceed 49.1
dB Laeq,T, at the facades of defined receivers, to ensure noise levels are 5dB below the measured background
noise level Lago.

Further consideration and calculations should be undertaken when plant specifications are known.

2 |t is assumed that the KL building and other UCL buildings in the vicinity of the new first floor plant room would be occupied during the
daytime (07:00 t019:00) or evening (19:00 to 23:00) periods only. As a consequence the assessment has been undertaken for the evening
period when the measured background noise levels are at their lowest.
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3. Conclusions

Kathleen Lonsdale Building will soon undergo extensive refurbishment works, including the replacement of the
two existing air cooled packaged chillers located on the roof with new units and the installation of a new
mechanical plant room on the First Floor of the building in order to meet the requirements of the refurbished
spaces.

Atkins Acoustics, Noise and Vibration has been appointed to carry out a background noise survey at the site
to allow noise limits to be set in accordance with Camden Borough Council requirements and perform a Noise
Impact Assessment to support the Planning Application in relation to the refurbishment of Kathleen Lonsdale
Building.

Based on the noise survey results and BS4142 plant noise assessment carried out by Atkins Acoustics, Noise
and Vibration and detailed in Section 1 and 2 of this report, the rating level resulting from the proposed noise
source (chillers) is approximately -1dB lower than the measured background noise level for receptors with a
direct line of sight to the chillers (UCL Slade School of Fine Art, UCL The Bartlett Faculty for he Built
Environment, UCL Physics Laboratory). For all other receptors (Wellcome Trust, ULC Union, UCL Health
Centre) the rating level is lower than 10dB below the measured background level and it complies with LB
Camden requirements.

The predicted rating noise level from the rooftop plant does not meet the LB Camden Policy requirement of
5dB below the background noise level at all the nearest noise sensitive receptors. However, since the noise
sensitive receptors where the Camden Policy criteria are not met are part of the UCL campus, it can be
assumed that the only receptor that should comply with the criteria is The Wellcome Trust, where the predicted
rating noise level from the rooftop plant is lower than the existing background noise level. Moreover, it should
be noted that the existing chiller will be replaced with a newer, more efficient model and this should result an
improvement on the current situation.

In addition, it should be noted that no residential properties are affected by the rooftop plant replacement at
Kathleen Lonsdale Building.
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Appendix A. Measured Frequency

Spectra

The following tables show the full measured frequency spectrum results in octave bands for Laeq, Lago and

LAmax.
Table A-1 Measured Laeq frequency data, in octave bands
Frequency (Hz)

Position Date Time | Duration | Laeg 16 31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
1 18/06/2014 11:32 15 618 | 7.9 | 344 | 426 | 466 | 53.6 | 54.5 | 56.9 | 54.1 | 522 | 39.1
1 18/06/2014 11:47 15 605 | 85 | 347 43 46.6 53 534 | 54.7 | 52.7 | 51.6 | 37.9
1 18/06/2014 12:02 15 60.1 | 7.7 | 344 | 426 | 46.2 | 528 | 52.8 | 544 52 51 37
1 18/06/2014 12:17 15 60.9 8 344 | 431 | 469 | 53.1 | 53.9 | 55.4 53 51.6 38
1 18/06/2014 12:32 15 605 | 7.7 | 343 | 428 | 465 | 529 | 53.3 | 54.9 | 52.7 | 513 | 374
1 18/06/2014 12:47 15 60.3 | 84 | 344 | 431 | 46.6 | 53.1 | 534 | 54.7 | 51.8 | 514 | 36.6
1 18/06/2014 13:02 15 60.3 | 82 | 343 | 429 | 4658 53 535 | 544 | 519 | 51.1 | 36.6
1 18/06/2014 13:17 15 61 9.2 | 347 | 433 | 475 | 536 | 53.9 | 553 | 53.3 | 517 | 375
1 18/06/2014 13:32 15 60.6 | 9.8 | 346 | 432 | 472 | 533 | 535 | 54.7 | 52.7 | 512 | 365
1 18/06/2014 13:47 15 62.7 | 10.7 | 345 | 441 | 50.3 | 56.3 | 56.5 | 56.5 54 51.8 | 36.3
1 18/06/2014 14:02 15 61.9 | 10.7 35 436 | 478 | 53.7 | 55.1 | 565 | 54.3 | 52.7 | 38.4
1 18/06/2014 14:17 15 624 | 9.9 | 351 | 438 | 47.8 | 549 | 55.6 | 56.6 55 52.8 | 39.7
1 18/06/2014 14:32 15 623 | 9.1 | 346 | 445 | 476 | 544 | 55.6 | 56.7 | 54.6 | 52.9 | 402
1 18/06/2014 14:47 15 623 | 159 | 352 | 446 | 485 | 54.7 | 56.1 | 56.9 | 53.8 | 525 | 38.2
1 18/06/2014 15:02 15 60.6 | 81 | 345 | 432 | 469 | 53.2 | 53.7 | 54.9 | 52.3 | 51.8 | 36.6
1 18/06/2014 15:17 15 60.8 9 345 | 437 | 469 | 535 | 53.8 | 55.1 | 52.7 | 51.9 | 36.7
1 18/06/2014 15:32 15 612 | 81 | 348 | 442 | 483 | 53.8 | 54.2 | 555 53 52.2 | 37.6
1 18/06/2014 15:47 15 612 | 87 | 344 | 433 47 538 | 54.3 | 55.7 | 529 | 51.9 | 37.4
1 18/06/2014 16:02 15 605 | 7.5 | 341 | 428 | 46.2 | 53.2 | 53.7 | 54.9 52 51.6 | 36.6
1 18/06/2014 16:17 15 60.6 | 84 | 343 | 429 | 454 | 53.2 | 53.7 | 54.9 | 52.1 | 51.8 | 36.4
1 18/06/2014 16:32 15 60.3 | 81 | 339 | 429 | 452 | 529 | 532 | 549 | 521 | 515 36
1 18/06/2014 16:47 15 60.3 | 83 | 341 | 429 | 455 | 53.1 | 53.3 | 54.6 | 51.7 | 51.6 | 36.2
1 18/06/2014 17:02 15 60 7.8 | 33.8 | 42.7 | 45.4 53 53.1 | 543 | 51.1 | 515 36
1 18/06/2014 17:17 15 604 | 7.6 | 339 | 423 | 451 | 52.8 | 53.6 55 515 | 51.8 36
1 18/06/2014 17:32 15 50.8 | 7.6 | 33.7 | 423 45 52.6 | 52.7 | 54.2 | 509 | 51.6 | 359
1 18/06/2014 17:47 15 590.9 | 74 | 336 | 421 | 449 | 526 | 52.7 | 543 | 51.1 | 51.7 | 357
1 18/06/2014 18:02 15 60 7.4 | 337 | 425 | 452 | 527 | 52.8 | 545 51 51.6 | 35.7
1 18/06/2014 18:17 15 605 | 7.5 | 33.7 | 425 | 453 | 526 | 53.3 | 55.6 | 52.1 | 51.3 | 359
1 18/06/2014 18:32 15 60.9 | 88 34 42.7 | 46.3 53 53.9 | 56.4 | 51.8 | 515 | 35.8
1 18/06/2014 18:47 15 60.2 | 7.5 | 339 | 426 | 455 | 525 | 53.3 55 51.3 | 51.6 | 359
1 18/06/2014 19:02 15 59.7 | 7.1 | 338 | 423 45 523 | 528 | 543 | 506 | 50.9 | 35.6
1 18/06/2014 19:17 15 60 7.1 | 33.7 | 424 | 451 | 524 | 529 | 54.9 51 51.1 | 358
1 18/06/2014 19:32 15 59.7 | 6.9 | 33.7 | 425 | 452 | 524 | 529 | 54.3 | 50.7 | 50.8 | 35.6
1 18/06/2014 19:47 15 59.8 337 | 425 | 452 | 524 | 528 | 546 | 51.4 | 50.3 | 35.6
1 18/06/2014 20:02 15 59.8 336 | 422 | 449 | 523 | 528 | 542 | 51.6 | 50.8 | 35.6
1 18/06/2014 20:17 15 50.6 | 6.8 | 333 | 419 | 445 52 525 | 54.1 | 51.7 | 50.6 | 35.8
1 18/06/2014 20:32 15 595 | 6.7 | 33.6 42 45.6 52 523 | 54.1 | 51.3 | 50.3 | 355
1 18/06/2014 20:47 15 50.8 | 6.9 | 333 | 418 | 452 | 522 | 52.7 | 54.3 52 50.8 | 35.9
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Frequency (Hz)

Position Date Time | Duration | Laeq 16 31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
1 18/06/2014 21:02 15 59.7 6.8 33.4 | 41.8 | 445 | 522 | 524 | 54.1 52 50.9 | 358
1 18/06/2014 21:17 15 59.8 6.9 33.6 | 41.9 | 445 52 52.2 | 541 | 524 | 514 | 36.1
1 18/06/2014 21:32 15 59.6 6.9 33.4 | 41.7 | 442 | 519 | 522 54 52 51.1 | 359
1 18/06/2014 21:47 15 60.3 6.7 33.1 | 41.7 | 445 | 521 | 526 | 543 | 53.8 | 51.8 | 381
1 18/06/2014 22:02 15 59.6 6.7 33.4 | 418 | 443 52 525 | 54.2 | 51.8 | 50.2 36
1 18/06/2014 22:17 15 59.4 6.7 33 41.7 | 443 52 52.4 54 51.3 | 50.2 | 35.7
1 18/06/2014 22:32 15 59.7 6.6 33.1 | 41.7 | 444 | 521 | 526 | 545 | 515 | 50.5 | 35.6
1 18/06/2014 22:47 15 59.4 6.6 33 41.7 | 444 | 52.1 | 525 | 539 | 50.8 | 50.6 | 35.6
1 18/06/2014 23:02 15 59.6 6.6 33 416 | 445 | 522 | 526 | 54.1 | 509 | 511 36
1 18/06/2014 23:17 15 60 7.6 33.1 | 41.8 | 452 | 524 | 535 | 546 | 514 | 50.7 | 35.7
1 18/06/2014 23:32 15 59.3 6.6 329 | 416 | 443 | 519 | 523 | 539 | 509 | 50.5 | 35.6
1 18/06/2014 23:47 15 59.6 6.5 329 | 416 | 439 | 519 | 523 54 516 | 51.4 | 36.9
1 19/06/2014 00:02 15 59.5 6.8 32.8 | 41.8 | 444 | 519 | 525 | 541 | 51.2 | 50.6 | 3538
1 19/06/2014 00:17 15 59.2 6.7 326 | 416 | 442 | 518 | 523 | 538 | 50.7 | 50.3 | 35.7
1 19/06/2014 00:32 15 59.1 6.6 329 | 416 | 441 | 519 | 522 | 537 | 504 | 50.1 | 357
1 19/06/2014 00:47 15 59.1 6.5 327 | 415 | 441 | 51.8 | 522 | 53.7 | 504 | 50.2 | 35.9
1 19/06/2014 01:02 15 58.5 6.4 328 | 416 | 441 | 51.8 | 51.3 | 526 | 49.6 | 50.2 | 352
1 19/06/2014 01:17 15 58.4 6.4 326 | 414 | 439 | 519 | 51.1 | 526 | 49.1 | 50.2 | 354
1 19/06/2014 01:32 15 58.4 6.3 32.8 | 41.3 | 437 | 51.7 | 513 | 526 49 50.2 | 35.6
1 19/06/2014 01:47 15 58.4 6.3 32.8 | 414 | 438 | 516 | 513 | 526 49 50.1 | 355
1 19/06/2014 02:02 15 58.4 6.3 327 | 414 | 439 | 515 | 51.3 | 526 | 49.1 | 499 | 356
1 19/06/2014 02:17 15 58.5 6.5 326 | 414 44 51.8 | 514 | 528 | 491 50 35.6
1 19/06/2014 02:32 15 58.4 6.4 326 | 413 | 436 | 515 | 51.3 | 524 | 48.9 | 50.8 | 354
1 19/06/2014 02:47 15 58.4 6.4 327 | 413 | 438 | 519 | 51.3 | 526 | 48.9 | 50.3 | 354
1 19/06/2014 03:02 15 58.7 7 32.8 | 41.3 | 438 | 518 52 53 49.2 | 50.2 | 355
1 19/06/2014 03:17 15 58.7 7.4 32.8 | 414 | 441 | 517 | 518 53 49.4 | 50.2 | 35.6
1 19/06/2014 03:32 15 58.5 6.4 327 | 412 | 436 | 516 | 51.1 | 526 49 51.3 | 358
1 19/06/2014 03:47 15 58.6 6.4 32.8 | 41.3 | 43.7 | 516 51 523 | 49.7 | 51.7 | 359
1 19/06/2014 04:02 15 58.8 6.7 329 | 415 | 446 52 51.2 | 525 | 49.9 | 515 36
1 19/06/2014 04:17 15 58.7 7 32.8 | 41.8 | 46.3 52 516 | 52.9 | 49.8 | 49.1 | 357
1 19/06/2014 04:32 15 58.3 6.5 326 | 414 | 438 | 517 | 515 | 524 | 492 49 35.4
1 19/06/2014 04:47 15 58.4 6.5 329 | 413 | 438 | 51.8 | 516 | 525 | 49.2 | 49.7 | 358
1 19/06/2014 05:02 15 58.5 6.9 33.1 | 423 44 51.7 | 51.6 | 52.8 | 49.6 | 49.3 | 36.2
1 19/06/2014 05:17 15 58.4 6.6 329 | 414 | 439 | 521 | 515 | 527 | 493 | 489 | 3538
1 19/06/2014 05:32 15 58.4 6.8 33.1 | 417 44 519 | 51.5 | 52.7 | 494 | 48.7 | 356
1 19/06/2014 05:47 15 58.5 6.9 33.3 | 416 | 441 | 51.7 | 514 | 531 | 499 | 49.1 | 355
1 19/06/2014 06:02 15 59 7.2 334 | 418 | 443 | 51.8 | 515 | 534 | 50.3 | 50.7 | 35.9
1 19/06/2014 06:17 15 60.4 7.3 342 | 419 | 446 | 523 | 525 | 548 | 542 | 515 | 36.9
1 19/06/2014 06:32 15 59.6 7.1 34.3 42 451 | 522 | 523 | 53.9 | 50.7 52 36.4
1 19/06/2014 06:47 15 60.3 7.7 33.8 | 426 | 469 | 532 | 53.6 | 54.6 51 516 | 36.6
1 19/06/2014 07:02 15 59.9 7.6 336 | 422 | 454 | 526 | 528 | 54.1 51 519 | 371
1 19/06/2014 07:17 15 59.2 7.2 336 | 418 | 448 | 52.1 52 533 | 498 | 519 | 36.3
1 19/06/2014 07:32 15 59.8 7.7 35 426 | 453 | 523 | 526 | 539 | 51.8 | 515 | 37.1
1 19/06/2014 07:47 15 61.4 8.5 351 | 428 | 455 | 526 | 539 | 553 | 555 | 526 | 395
1 19/06/2014 08:02 15 60.3 8 35 43.2 | 456 | 525 | 53.8 | 54.4 52 51.9 | 395
1 19/06/2014 08:17 15 64 8.4 359 | 432 47 53 54.3 62 53.8 | 51.8 | 40.8
1 19/06/2014 08:32 15 62 7.8 34 42.6 | 47.2 54 55 56.9 | 545 | 52.4 | 39.8
1 19/06/2014 08:47 15 62.2 7.5 34.7 43 47 54.6 55 56.4 | 55.2 | 52.8 | 39.3
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UCL Kathleen Lonsdale Building Refurbishment
Noise Impact Assessment

Frequency (Hz)
Position Date Time | Duration | Laeg 16 31.5 63 125 250 500 1000 | 2000 | 4000 | 8000
1 19/06/2014 09:02 15 60 7.4 34.5 43.1 46.6 52.7 53.2 54 51.8 50.8 36.8
1 19/06/2014 09:17 15 60.1 7.5 344 | 432 | 46.7 | 529 | 53.3 | 54.2 | 51.6 | 50.6 | 36.7
1 19/06/2014 09:32 15 60.1 7.2 34.3 43 46.4 | 527 | 529 | 539 | 52.1 | 51.9 | 40.1
1 19/06/2014 09:47 15 60 7.5 344 | 433 | 46.9 | 52.8 | 529 54 51.8 | 51.2 | 36.7
1 19/06/2014 10:02 15 60 8.4 34 42,7 | 46.3 | 52.8 | 52.8 | 54.3 | 51.8 | 515 | 36.7
1 19/06/2014 10:17 15 60.5 8.1 343 | 433 | 46.7 | 52.7 | 52.8 | 55.3 53 51.3 | 36.9
1 19/06/2014 10:32 15 60.3 7.4 34 42,9 | 46.7 | 53.1 | 53.7 | 544 | 51.7 | 51.4 | 36.8
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UCL Kathleen Lonsdale Building Refurbishment

Noise Impact Assessment

Table A-2 Measured Lago frequency data, in octave bands
Frequency (Hz)

Position Date Time | Duration | Laso 16 31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
1 18/06/2014 11:32 15 595 | 3.8 | 321 | 404 | 449 | 51.6 | 522 | 53.6 | 51.2 50 36.2
1 18/06/2014 11:47 15 59.1 | 41 | 319 | 405 | 448 | 51.2 | 515 | 529 | 50.6 | 49.5 | 35.6
1 18/06/2014 12:02 15 595 | 3.8 32 40.6 | 44.8 | 51.6 52 535 | 509 | 49.1 | 359
1 18/06/2014 12:17 15 59.7 4 319 | 406 45 51.6 | 52.4 54 51.1 | 49.7 | 359
1 18/06/2014 12:32 15 595 | 3.8 32 40.8 | 44.9 | 515 | 522 | 53.8 | 50.8 | 49.4 | 358
1 18/06/2014 12:47 15 59.7 | 3.9 32 41 452 | 51.9 | 525 | 53.9 | 50.9 | 494 | 357
1 18/06/2014 13:02 15 50.7 | 3.9 | 321 41 454 | 51.8 | 52.7 | 53.8 | 51.1 | 49.4 | 356
1 18/06/2014 13:17 15 60 44 | 322 | 412 | 458 | 521 | 52.8 | 53.9 | 51.3 | 49.8 | 355
1 18/06/2014 13:32 15 50.8 | 44 | 323 | 411 | 4538 52 52.7 | 53.6 51 495 | 353
1 18/06/2014 13:47 15 60 47 32 41.3 46 52.2 | 528 | 53.9 | 51.3 50 35.3
1 18/06/2014 14:02 15 60.2 | 44 | 322 | 412 | 456 52 53 543 | 51.6 | 50.2 | 355
1 18/06/2014 14:17 15 60.3 | 47 | 324 | 416 | 461 | 528 | 534 | 54.3 | 51.8 | 50.7 | 36.2
1 18/06/2014 14:32 15 611 | 43 | 322 | 426 | 46.1 | 53.2 | 54.1 | 55.1 | 52.8 | 50.9 38
1 18/06/2014 14:47 15 60.6 | 45 | 322 | 4138 46 528 | 53.3 | 54.8 | 52.1 | 509 | 36.3
1 18/06/2014 15:02 15 60 4 321 | 412 | 455 | 519 | 529 | 539 | 51.3 | 50.2 | 35.6
1 18/06/2014 15:17 15 60.2 | 41 | 321 | 413 | 453 | 522 | 529 | 54.2 | 51.6 | 50.3 | 35.8
1 18/06/2014 15:32 15 60.1 4 322 | 413 | 456 | 52.3 53 54.1 | 51.3 | 50.1 | 35.7
1 18/06/2014 15:47 15 60.3 | 3.9 | 319 | 413 | 455 | 524 | 53.1 | 544 | 514 | 50.3 | 357
1 18/06/2014 16:02 15 60 3.7 | 319 41 446 | 51.8 | 528 | 54.1 | 51.1 | 50.1 | 355
1 18/06/2014 16:17 15 50.9 | 3.8 | 319 41 441 | 51.9 | 529 | 53.9 | 509 | 50.1 | 354
1 18/06/2014 16:32 15 5906 | 3.9 | 317 41 439 | 51.6 | 524 | 53.8 | 50.7 | 49.8 | 35.1
1 18/06/2014 16:47 15 50.7 | 3.9 | 317 | 409 | 441 | 51.7 | 526 | 53.8 | 50.8 | 49.8 | 352
1 18/06/2014 17:02 15 59.5 | 3.9 | 314 | 407 44 51.8 | 524 | 534 | 50.3 | 499 | 351
1 18/06/2014 17:17 15 595 | 3.8 | 317 | 404 | 436 | 51.6 | 522 | 53.8 | 50.3 | 50.3 | 35.2
1 18/06/2014 17:32 15 593 | 34 | 314 | 403 | 436 | 514 52 53.3 50 49.9 35
1 18/06/2014 17:47 15 59.3 | 35 | 312 | 40.2 | 436 | 514 52 53.4 | 502 50 34.9
1 18/06/2014 18:02 15 594 | 35 31 405 | 438 | 515 | 52.1 | 53.6 | 50.3 | 50.1 35
1 18/06/2014 18:17 15 594 | 3.6 | 314 | 405 | 439 | 51.2 | 522 | 53.8 | 50.2 | 49.7 35
1 18/06/2014 18:32 15 59.7 | 35 | 317 | 40.7 | 441 | 51.3 | 523 | 545 | 50.6 | 50.1 35
1 18/06/2014 18:47 15 595 | 35 | 316 | 408 44 51.1 | 523 | 53.8 | 504 | 499 | 35.1
1 18/06/2014 19:02 15 50.2 | 3.3 | 316 | 40.4 | 436 51 52 53.4 | 499 | 49.2 | 349
1 18/06/2014 19:17 15 594 | 33 | 315 | 405 | 437 | 51.1 | 522 | 53.6 | 50.3 | 49.6 | 352
1 18/06/2014 19:32 15 59.2 | 3.1 | 315 | 406 | 439 | 51.1 | 52.1 | 534 50 49.1 35
1 18/06/2014 19:47 15 59.2 | 3.2 | 314 | 405 | 438 51 52 53.8 | 50.3 | 48.9 | 349
1 18/06/2014 20:02 15 59.2 | 3.2 | 313 | 40.3 | 43.6 | 50.9 52 535 | 509 | 49.3 35
1 18/06/2014 20:17 15 50.1 | 3.1 | 311 40 432 | 50.7 | 51.7 | 53.3 | 50.8 | 49.2 35
1 18/06/2014 20:32 15 59 3 314 | 40.1 | 432 | 506 | 51.6 | 53.4 | 50.6 | 48.9 | 34.9
1 18/06/2014 20:47 15 59.1 | 3.1 | 312 40 432 | 50.7 | 51.6 | 53.5 | 50.9 | 49.2 | 352
1 18/06/2014 21:02 15 59.2 | 3.1 | 311 | 39.9 | 432 | 50.9 | 51.6 | 53.5 | 51.3 | 494 | 352
1 18/06/2014 21:17 15 50.1 3 312 | 399 43 50.7 | 51.6 | 534 | 512 | 493 | 352
1 18/06/2014 21:32 15 59.1 | 3.1 | 311 | 39.9 | 429 | 50.6 | 515 | 534 | 51.3 | 49.3 | 352
1 18/06/2014 21:47 15 59.1 3 30.8 | 39.9 | 431 | 506 | 51.6 | 53.3 | 51.1 | 49.1 | 35.4
1 18/06/2014 22:02 15 59 31 | 311 | 39.8 | 431 | 50.6 | 51.7 | 535 | 51.1 | 48.7 | 353
1 18/06/2014 22:17 15 589 | 29 | 30.8 | 39.8 43 50.5 | 51.7 | 53.3 | 50.3 | 48.9 | 35.1
1 18/06/2014 22:32 15 589 | 2.8 | 309 | 39.9 | 431 | 50.6 | 51.7 | 53.3 | 50.2 | 49.4 | 351
1 18/06/2014 22:47 15 59 28 | 309 | 39.8 | 431 | 50.6 | 51.7 | 53.3 | 50.2 | 49.5 | 35.1
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UCL Kathleen Lonsdale Building Refurbishment
Noise Impact Assessment

Frequency (Hz)

Position Date Time Duration L aso 16 315 63 125 250 500 1000 2000 4000 8000
1 18/06/2014 23:02 15 59.1 2.8 30.8 | 39.7 | 43.1 | 50.7 | 51.8 | 535 | 50.2 | 499 | 352
1 18/06/2014 23:17 15 59 3 30.7 | 39.8 | 433 | 506 | 51.8 | 534 | 50.1 | 495 | 351
1 18/06/2014 23:32 15 58.9 29 30.7 | 39.8 | 429 | 504 | 51.6 | 53.3 | 50.2 | 493 | 352
1 18/06/2014 23:47 15 58.9 2.8 30.7 | 39.7 | 427 | 504 | 51.6 | 533 | 50.2 | 49.4 | 352
1 19/06/2014 00:02 15 58.9 29 30.5 | 399 43 50.6 | 51.7 | 53.4 | 50.3 | 49.3 | 353
1 19/06/2014 00:17 15 58.8 29 30.3 | 39.8 | 429 | 506 | 51.6 | 53.2 | 50.1 49 35.2
1 19/06/2014 00:32 15 58.7 29 30.7 | 39.8 | 429 | 505 | 515 | 532 | 49.9 | 49.1 | 352
1 19/06/2014 00:47 15 58.7 2.7 305 | 39.7 | 428 | 505 | 51.4 | 53.1 | 49.9 49 35.4
1 19/06/2014 01:02 15 58 25 30.6 | 39.7 | 427 | 504 | 50.5 | 51.9 | 48.9 49 34.7
1 19/06/2014 01:17 15 58 2.6 30.4 | 39.6 | 425 | 50.4 | 505 52 48.6 | 49.1 | 34.8
1 19/06/2014 01:32 15 57.9 2.6 30.7 | 395 | 425 | 50.3 | 505 52 485 | 49.1 | 35.1
1 19/06/2014 01:47 15 57.9 25 30.7 | 39.5 | 425 | 50.1 | 505 52 48.4 | 49.1 | 349
1 19/06/2014 02:02 15 57.9 25 30.6 | 39.5 | 426 | 50.2 | 50.6 52 48.6 | 48.8 | 34.9
1 19/06/2014 02:17 15 57.9 2.7 305 | 395 | 426 | 50.3 | 50.6 | 52.1 | 485 49 34.9
1 19/06/2014 02:32 15 57.9 2.6 305 | 394 | 424 | 50.1 | 505 | 51.8 | 484 | 494 | 3438
1 19/06/2014 02:47 15 57.9 2.7 305 | 394 | 424 | 504 | 50.4 | 51.9 | 483 49 34.7
1 19/06/2014 03:02 15 57.9 2.8 306 | 394 | 423 | 50.3 | 504 | 519 | 484 | 489 | 348
1 19/06/2014 03:17 15 57.9 2.7 30.6 | 39.4 | 425 | 50.2 | 50.5 | 52.1 | 485 49 34.9
1 19/06/2014 03:32 15 58 2.6 30.6 | 39.4 | 424 | 50.2 | 50.3 52 48.4 | 493 | 35.1
1 19/06/2014 03:47 15 58.1 2.4 30.8 | 394 | 424 | 50.1 | 504 | 51.8 | 489 | 499 | 351
1 19/06/2014 04:02 15 58.2 2.8 30.7 | 395 | 425 | 505 | 50.4 | 51.9 | 49.1 | 486 35
1 19/06/2014 04:17 15 58 3 30.6 | 39.7 | 428 | 50.6 | 50.8 | 52.2 | 489 | 48.1 | 3438
1 19/06/2014 04:32 15 57.8 2.8 305 | 395 | 426 | 50.3 | 50.6 | 51.8 | 48.6 48 34.9
1 19/06/2014 04:47 15 57.8 2.8 30.8 | 395 | 425 | 504 | 50.7 | 51.8 | 48.4 | 48.4 35
1 19/06/2014 05:02 15 57.9 3 30.6 | 39.6 | 425 | 50.3 | 50.7 | 51.9 | 486 | 48.1 35
1 19/06/2014 05:17 15 57.9 2.8 30.7 | 395 | 426 | 50.6 | 50.7 52 48.6 | 47.8 | 35.1
1 19/06/2014 05:32 15 57.9 3 30.7 | 39.7 | 427 | 505 | 50.6 | 52.1 | 48.6 | 47.6 | 34.8
1 19/06/2014 05:47 15 57.9 3.1 30.9 | 39.7 | 427 | 50.3 | 50.6 | 524 | 48.9 | 47.7 | 347
1 19/06/2014 06:02 15 58.3 3.1 311 | 39.9 | 429 | 504 | 50.6 | 526 | 49.1 | 485 | 351
1 19/06/2014 06:17 15 58.7 3.5 31.3 | 39.9 | 432 | 50.8 | 511 53 494 | 494 | 35.2
1 19/06/2014 06:32 15 58.6 3.2 31 399 | 431 | 50.6 | 50.9 | 52.7 | 49.1 | 499 | 352
1 19/06/2014 06:47 15 58.6 3.5 31 40 433 | 50.8 | 51.1 | 529 | 49.2 | 494 | 35.2
1 19/06/2014 07:02 15 58.6 3.4 31 399 | 433 | 50.7 | 51.1 | 52.7 | 49.2 | 495 | 355
1 19/06/2014 07:17 15 58.7 3.3 31.2 | 39.9 | 433 | 50.7 | 511 | 527 | 49.1 50 35.5
1 19/06/2014 07:32 15 58.5 3.5 31.3 | 40.1 | 435 | 505 | 51.2 | 527 | 49.2 | 494 | 355
1 19/06/2014 07:47 15 58.9 3.6 317 | 40.3 | 436 | 50.8 | 51.6 | 52.8 | 495 50 35.6
1 19/06/2014 08:02 15 59 3.7 31.7 | 405 | 437 | 509 | 521 | 529 | 49.7 | 493 | 35.6
1 19/06/2014 08:17 15 59.2 3.8 316 | 404 | 445 | 514 | 523 | 532 50 495 | 35.6
1 19/06/2014 08:32 15 60.2 3.7 31.6 | 405 | 454 | 522 53 54.1 | 51.9 50 36.1
1 19/06/2014 08:47 15 59.4 3.5 322 | 40.8 | 451 | 519 | 521 53 50.5 | 50.1 | 3538
1 19/06/2014 09:02 15 59.2 3.6 319 | 411 | 452 | 514 | 521 | 529 | 504 | 489 | 356
1 19/06/2014 09:17 15 59.4 3.6 32.1 | 412 | 453 | 51.7 | 523 | 53.2 | 50.3 | 49.2 | 35.6
1 19/06/2014 09:32 15 59.1 3.4 31.9 41 451 | 514 | 519 | 528 | 50.2 | 493 | 355
1 19/06/2014 09:47 15 59.3 3.7 319 | 411 | 453 | 516 52 529 | 504 | 49.4 | 356
1 19/06/2014 10:02 15 59.3 3.4 31.6 | 409 45 51.5 52 53.1 | 50.5 | 49.6 | 357
1 19/06/2014 10:17 15 59.2 3.6 31.6 41 452 | 514 | 519 | 529 | 50.3 | 495 | 357
1 19/06/2014 10:32 15 59.2 3.4 316 | 40.8 | 453 | 514 | 51.8 | 528 | 504 | 49.4 | 356
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UCL Kathleen Lonsdale Building Refurbishment

Noise Impact Assessment

Table A-3 Measured Lamax frequency data, in octave bands
Frequency (Hz)

Position Date Time | Duration | Lamax 16 31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
1 18/06/2014 11:32 15 784 | 9.9 | 378 | 523 | 60.9 | 69.9 | 747 | 73.3 69 64.5 | 54.3
1 18/06/2014 11:47 15 81.6 9 448 | 526 | 617 | 706 | 764 | 76.3 | 75.1 | 70.7 | 62.9
1 18/06/2014 12:02 15 70.6 | 109 | 35.6 | 44.1 | 489 | 57.3 | 59.1 | 62.7 66 66.1 | 56.5
1 18/06/2014 12:17 15 745 | 115 | 37.7 48 58.6 63 66 69.4 | 69.4 | 66.4 55
1 18/06/2014 12:32 15 731 | 6.8 | 347 | 435 | 481 | 53.2 | 53.8 | 70.2 | 69.6 | 52.3 | 39.5
1 18/06/2014 12:47 15 64.2 | 11.7 | 33.7 | 445 | 474 | 564 | 60.2 | 585 | 53.2 | 53.1 | 36.7
1 18/06/2014 13:02 15 63.8 13 384 | 445 | 478 | 539 | 551 | 58.1 | 58.3 | 56.3 | 43.6
1 18/06/2014 13:17 15 79.6 | 44 | 341 | 435 | 487 | 60.2 | 71.8 | 744 | 76.2 | 67.8 | 56.6
1 18/06/2014 13:32 15 70.1 | 81 | 347 | 431 | 486 | 53.6 | 535 | 67.9 | 656 | 52.6 | 359
1 18/06/2014 13:47 15 778 | 55 | 364 | 481 | 63.6 | 74.2 72 704 | 67.2 | 59.3 | 44.2
1 18/06/2014 14:02 15 738 | 212 | 419 | 514 | 557 | 61.8 | 70.2 | 69.7 | 64.1 53 35.6
1 18/06/2014 14:17 15 716 | 82 | 331 | 428 | 46.9 | 585 | 63.6 | 66.7 67 62.7 | 54.7
1 18/06/2014 14:32 15 74 7.1 | 349 46 65.4 | 67.7 71 65.7 | 60.2 | 56.2 | 40.8
1 18/06/2014 14:47 15 754 | 183 | 385 | 535 | 61.6 | 64.2 | 716 | 711 | 655 | 549 | 37.7
1 18/06/2014 15:02 15 648 | 9.9 | 36.8 | 455 | 47.2 | 53.6 | 53.7 | 63.5 | 53.3 | 52.8 | 365
1 18/06/2014 15:17 15 745 | 7.6 | 516 | 63.9 | 645 | 66.7 | 68.8 | 67.9 | 66.6 | 60.8 | 43.3
1 18/06/2014 15:32 15 78 106 | 392 | 483 | 544 | 655 | 726 | 729 | 70.7 | 69.5 | 59.9
1 18/06/2014 15:47 15 724 | 112 | 36.4 | 448 | 50.8 56 59.7 | 64.8 | 68.3 | 67.9 | 58.8
1 18/06/2014 16:02 15 63.9 | 84 | 334 | 429 46 524 | 612 | 56.4 | 53.8 | 54.8 | 365
1 18/06/2014 16:17 15 67.3 | 10.1 | 344 | 446 | 449 | 53.9 | 652 | 61.2 | 546 | 544 | 375
1 18/06/2014 16:32 15 67.5 | 13.4 | 36.3 | 447 46 521 | 535 | 652 | 622 | 51.4 | 36.3
1 18/06/2014 16:47 15 69.8 | 157 | 359 | 463 | 543 | 625 | 64.6 | 66.7 | 55.6 | 52.9 | 39.2
1 18/06/2014 17:02 15 624 | 74 | 338 | 462 | 53.9 | 584 | 548 | 54.1 | 514 | 50.7 | 36.2
1 18/06/2014 17:17 15 70.3 | 106 | 346 | 41.2 | 467 | 51.3 | 69.3 | 61.5 | 558 54 36.8
1 18/06/2014 17:32 15 66.3 | 7.2 | 335 | 414 | 464 | 554 | 59.8 | 60.7 | 61.6 | 55.7 | 39.7
1 18/06/2014 17:47 15 624 | 6.9 | 36.6 | 439 | 461 | 544 | 545 | 57.9 | 53.8 55 40.1
1 18/06/2014 18:02 15 63.6 | 11.2 | 34.6 | 425 | 457 | 54.2 | 525 | 56.7 61 521 | 357
1 18/06/2014 18:17 15 724 | 3.8 | 335 | 432 | 459 | 523 53 70.7 | 67.7 | 53.2 | 36.7
1 18/06/2014 18:32 15 73.8 | 241 | 36.1 | 482 62 67.7 | 69.2 | 68.8 60 53.3 | 36.2
1 18/06/2014 18:47 15 69.2 7 33.2 42 50.5 | 615 | 65.8 | 645 | 56.9 | 529 | 36.1
1 18/06/2014 19:02 15 645 | 7.4 | 318 | 446 | 54.9 | 58.9 59 57.7 | 544 | 50.7 | 35.8
1 18/06/2014 19:17 15 65.6 | 5.7 | 343 | 423 46 53.6 | 55.2 | 59.9 | 62.7 | 54.8 | 38.1
1 18/06/2014 19:32 15 626 | 9.6 | 348 | 431 | 471 | 544 | 55.8 | 59.4 | 525 | 49.6 | 356
1 18/06/2014 19:47 15 70 6.4 | 329 | 41.3 | 46.2 53 534 | 68.9 | 625 | 50.5 | 355
1 18/06/2014 20:02 15 623 | 55 | 335 | 476 | 528 | 583 | 53.8 | 54.3 | 52.3 | 49.7 | 359
1 18/06/2014 20:17 15 643 | 46 | 339 | 427 | 458 | 543 | 55.2 | 59.8 59 55.5 43
1 18/06/2014 20:32 15 64.9 | 10.1 | 343 | 526 | 57.8 | 60.6 | 55.7 | 57.4 | 52.8 | 545 | 37.7
1 18/06/2014 20:47 15 64.3 9 346 | 431 | 466 | 56.1 | 60.2 | 59.2 | 552 | 50.3 | 35.9
1 18/06/2014 21:02 15 639 | 75 | 327 | 411 | 464 | 523 | 52.7 | 624 | 542 | 504 | 35.8
1 18/06/2014 21:17 15 67.6 | 5.3 32 40.8 | 444 | 534 | 52.8 59 65.4 | 60.2 | 48.1
1 18/06/2014 21:32 15 625 | 84 | 334 | 426 | 436 | 523 | 528 | 58.1 | 57.3 | 53.7 | 36.3
1 18/06/2014 21:47 15 80.2 | 45 | 313 | 423 56 65.3 | 66.7 | 719 | 783 | 71.8 | 60.1
1 18/06/2014 22:02 15 619 | 6.4 | 33.1 44 454 | 53.7 | 575 | 55.8 | 53.4 | 51.1 38
1 18/06/2014 22:17 15 642 | 7.3 | 306 | 436 | 442 | 53.1 | 53.1 | 57.5 | 61.7 | 53.9 39
1 18/06/2014 22:32 15 681 | 56 | 352 | 456 | 451 | 522 | 529 | 65.1 | 645 | 51.4 | 353
1 18/06/2014 22:47 15 674 | 9.6 | 317 | 389 | 473 | 542 | 574 | 654 | 60.2 | 54.1 | 36.4
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UCL Kathleen Lonsdale Building Refurbishment
Noise Impact Assessment

Frequency (Hz)

Position Date Time Duration | Lamax 16 315 63 125 250 500 1000 2000 4000 8000
1 18/06/2014 23:02 15 63.2 7.1 339 | 419 | 452 | 541 | 559 | 57.7 | 57.8 | 535 | 413
1 18/06/2014 23:17 15 729 | 171 | 336 | 488 | 528 | 58.1 | 65.8 | 69.7 | 67.6 | 56.2 | 39.1
1 18/06/2014 23:32 15 63.9 7.1 29.3 42 452 | 534 | 586 | 57.4 | 588 | 51.6 | 39.1
1 18/06/2014 23:47 15 74.5 9.3 344 | 433 | 469 | 565 | 59.4 | 647 | 69.1 | 71.7 | 58.8
1 19/06/2014 00:02 15 65.8 12 339 | 423 | 452 | 521 | 53.7 | 554 | 639 | 57.7 | 417
1 19/06/2014 00:17 15 61.5 9.6 33.8 | 45.7 | 49.2 | 544 55 56.3 | 534 | 513 | 379
1 19/06/2014 00:32 15 62.6 9.2 33 419 | 451 | 60.2 | 54.2 | 544 | 514 | 49.2 | 359
1 19/06/2014 00:47 15 61.1 7.2 358 | 445 | 499 | 537 | 565 | 545 | 51.2 | 50.3 | 36.7
1 19/06/2014 01:02 15 62.9 8.3 335 | 47.2 57 572 | 53.7 | 53.9 | 53.8 53 37.5
1 19/06/2014 01:17 15 60.9 6.7 357 | 411 | 471 | 576 | 526 | 529 | 49.2 | 51.7 | 357
1 19/06/2014 01:32 15 60.6 3.6 33.4 | 422 | 437 | 50.8 | 524 | 534 | 56.8 | 52.1 | 36.7
1 19/06/2014 01:47 15 62.2 4.2 353 | 432 | 456 | 523 | 51.8 | 57.7 | 57.6 | 521 | 375
1 19/06/2014 02:02 15 62.1 8.9 32.8 41 441 | 51.9 | 51.2 | 533 | 58.1 | 56.6 | 42.8
1 19/06/2014 02:17 15 61.2 5.8 32.6 | 494 | 47.1 | 548 54 55.6 | 526 | 50.8 | 38.1
1 19/06/2014 02:32 15 61.1 7.1 344 | 406 | 46.7 | 529 | 539 | 57.3 | 524 | 515 | 36.6
1 19/06/2014 02:47 15 66.9 6.4 355 | 43.9 | 487 55 62.3 | 63.5 57 51 35.1
1 19/06/2014 03:02 15 67.4 | 128 | 355 44 46.1 | 544 | 639 | 626 | 584 | 51.2 | 357
1 19/06/2014 03:17 15 67.7 | 195 | 375 | 424 | 485 | 57.9 | 63.8 | 634 | 576 | 519 | 351
1 19/06/2014 03:32 15 60.5 8.1 337 | 413 | 463 | 538 | 546 | 548 | 505 | 51.5 | 355
1 19/06/2014 03:47 15 62.7 8 333 | 428 | 454 59 56.8 | 54.9 | 51.2 | 52.7 | 36.8
1 19/06/2014 04:02 15 66.1 6.9 319 | 416 | 451 52 53.2 | 623 | 62.2 | 57.1 | 427
1 19/06/2014 04:17 15 61.5 7.4 36.3 | 436 | 505 | 55.2 | 55.6 | 554 | 51.9 | 50.8 | 37.2
1 19/06/2014 04:32 15 60.6 55 325 | 41.2 | 455 | 515 | 555 | 547 | 534 | 51.1 | 387
1 19/06/2014 04:47 15 61.7 4.6 32.9 43 476 | 543 | 56.4 | 56.3 | 52.7 | 50.4 37
1 19/06/2014 05:02 15 645 | 14.1 34 61 515 | 53.7 | 54.7 | 56.5 | 55.3 | 52.2 | 41.6
1 19/06/2014 05:17 15 61.2 3.5 32.8 | 40.9 | 424 | 533 | 554 | 559 | 53.7 | 50.9 | 39.2
1 19/06/2014 05:32 15 61.9 6.3 36.4 41 445 | 52.1 | 58.4 | 543 | 554 | 48.7 | 35.7
1 19/06/2014 05:47 15 65.5 25 335 | 423 | 459 | 526 | 51.7 | 584 | 639 | 489 | 36.2
1 19/06/2014 06:02 15 64.6 9.2 33.8 | 47.1 | 465 | 541 | 559 | 605 | 589 | 549 | 416
1 19/06/2014 06:17 15 67.8 8.4 33.8 | 428 | 449 | 526 | 529 | 563 | 67.1 | 515 | 36.8
1 19/06/2014 06:32 15 68.5 8 341 | 464 | 575 | 589 | 60.6 64 62.1 58 46.1
1 19/06/2014 06:47 15 68.3 2.7 33.9 45 59.4 | 619 | 644 | 614 | 556 | 53.7 | 36.1
1 19/06/2014 07:02 15 70.4 8.9 351 | 419 | 46.1 | 536 | 633 | 67.7 64 56.6 | 394
1 19/06/2014 07:17 15 669 | 119 | 326 | 434 | 512 | 594 | 62.2 | 60.5 | 57.6 | 56.7 | 49.3
1 19/06/2014 07:32 15 73.8 9.6 33 449 | 473 | 542 | 538 | 57.1 | 735 | 56.7 | 488
1 19/06/2014 07:47 15 75.7 9.2 376 | 436 | 46.1 | 522 | 535 | 59.9 | 755 | 542 | 39.9
1 19/06/2014 08:02 15 73.3 5.4 359 | 47.8 | 544 | 638 | 69.2 | 69.7 62 54.6 | 429
1 19/06/2014 08:17 15 79.4 8 35.1 | 444 46 539 | 53.7 | 79.3 | 58.1 | 54.4 | 505
1 19/06/2014 08:32 15 74.3 6.1 358 | 41.7 | 547 | 633 | 67.1 | 699 | 69.3 | 633 | 51.2
1 19/06/2014 08:47 15 76.1 9 31.8 | 458 | 49.4 | 60.5 70 72.4 | 706 | 62.9 | 49.3
1 19/06/2014 09:02 15 70.4 9.4 35.1 | 445 | 506 | 56.7 | 59.2 | 628 | 659 | 655 56
1 19/06/2014 09:17 15 66.4 9.2 37 443 | 46.2 | 56.6 | 60.1 | 635 | 57.3 | 50.8 | 36.4
1 19/06/2014 09:32 15 68.4 4.2 34.8 44 46.7 | 534 | 548 | 59.1 | 643 | 636 | 575
1 19/06/2014 09:47 15 70.1 10 36.8 | 48.6 | 58.8 | 59.5 | 61.2 | 66.4 | 64.6 | 558 | 424
1 19/06/2014 10:02 15 65.8 9.5 33 429 | 464 | 53.6 | 526 | 63.7 | 59.8 | 515 | 36.3
1 19/06/2014 10:17 15 75.3 9.9 326 | 436 | 472 | 534 | 53.2 | 752 | 60.1 | 533 | 384
1 19/06/2014 10:32 15 75.7 9.7 36.3 | 51.3 | 50.8 | 635 | 717 | 726 64 53.6 | 36.4
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Appendix B. Equipment Calibration
Certificates

The noise survey was conducted using the following Class 1 specification noise measurement equipment.

Table B-1 Details of Survey Equipment (Set 37)

Set  Type Manufacturer Model Serial (D:ZItiT)thfio;aSt gzlritti)frigg?enNo.
Sound Level Meter  Rion NL-52 620856 20/07/2012 CONF071218
Microphone Rion UC-59 03692 20/07/2012 CONF071218

0 Preamplifier Rion NH-25 20916 20/07/2012 CONF071218
Calibrator Rion NC-74 35125801 07/12/2012 CONF111222
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MEASUREMENT SYSTEMS

CERTIFICATE OF CONFORMANCE

Date of Issue 07 December 2012
Customer Atkins Limited
Certificate Number CONF111222

Manufacturer Type Serial Number
Acoustic Calibrator Rion NC-74 35125801

This is to certify that the instrument was tested and calibrated at the
Manufacturer's factory according to their specification and that the product
satisfied all the relevant requirements of the following Standards:

IEC 60942:2003 Class 1 (Electroacoustics - Sound Calibrators)

The instrument also received a functional check by ANV Measurement Systems
prior to despatch in the UK, in accordance with our standard procedures.

BEAUFORT COURT, 17 ROEBUCK WAY, MILTON KEYNES, MK5 8HL
01908 642846 B 01908 642814
&< info@noise-and-vibration.co.uk B www.noise-and-vibration.co.uk

ACOUSTICS NOISE AND VIBRATION LIMITED. REGISTERED IN ENGLAND NO. 3549028. REGISTERED OFFICE AS ABOVE.
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MEASUREMENT SYSTEMS

CERTIFICATE OF CONFORMANCE

Date of Issue 20 July 2012
Customer Atkins Noise & Vibration
Certificate Number CONF071218

Manufacturer Type Serial Number
Sound Level Meter Rion NL-52 00620856
Preamplifier Rion NH-25 20916
Microphone Rion UC-59 03692

This is to certify that the instrument was tested and calibrated at the
Manufacturer's factory according to their specification and that the product
satisfied all the relevant requirements of the following Standards:

IEC 61672-1:2002 Class 1.

The instrument also received a functional check by ANV Measurement Systems
prior to despatch in the UK, in accordance with our standard procedures.

signed.mral C Fatel  position. Labaratory Date..28/%7 /22/2
/Wu/ﬂ{ty er

BEAUFORT COURT, 17 ROEBUCK WAY, MILTON KEYNES, MK5 8HL
® 01908 642846 B 01908 642814
X4 info@noise-and-vibration.co.uk B www.noise-and-vibration.co.uk

ACOUSTICS NOISE AND VIBRATION LIMITED. REGISTERED IN ENGLAND NO. 3549028. REGISTERED OFFICE AS ABOVE.
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Appendix C. Chiller Technical Data

VHA SERIE SOUND DATA

Global Chiller Sound Level Values*

Model Sound pressure Sound Power Frequency octave band (Hz) measured in - dB
5m LW(A) 63 125 250 500 1000 2000 4000 8000
VHA 427 01 SP 67 84 87 84 84 85 83 80 75

*)

All datas for Overal values expressed in dB measured in the A Scale
All sound data are refered to the max load conditions with 35 °C ambient
Sound Pressure Levels are calculated in accordance to 1SO 3744

ATTENTION: Sound pressure data are declared and valid for a "FREE FIELD CONDITION ONLY", Installations close to a reflective wall will increase

sound level stated in the datasheet ( generaly 3 dB for each side added)

PRELIMINARY TECHNICAL DATA

MODELL | VHA 427 01 SP
Design data :
Total Cooling Capacity kW 234.0
Iinlet Water Temperature G 12
[Outlet Water Temperature °C 6
IDesign Ambient Temperature °C 35
IRefrigerant Circuits n° 2
IEvaporator Fouling Factor m2K/W 0.000044
IPower circuit voltage V/Hz/Ph 400/3/50
IRefrigerant Type R410A
Chiller performance :
[EER coeff. 279
IEthyl. Glycoal % 0.00
IFlowrate m3/h 33.43
[Pressure Drop KPa 52
Compressors :
Type Type scroll
IN° of Compressors n° 2 2
INominal Power Input (each) kW 21.9 16.7
IRunning Current (each) A 40.5 28.6
IMax Current (each) A 72 62
Starting Current (each)(soft starter) A 320 260
Condenser coil :
Type Type finned coil
IPipe material Type copper
IFins material Type alluminium
I Condenser AC Fan :
IFans Diameter mm 900
IFans Quantity n° 2
Total Fans Airflow m3/h 52000.00
Total Fans Motor Power Input kW 6.60
Total Fans Circuit Amperes A 12.60
Evaporator :
JEvaporator Quantity n° 1
IType Type shell & tube
IChiller Connections " 2x2"%
Electrical data :
[Total Power Input kW 83.8
[Total Running Current A 150.8
[Total Max Current A 280.6
Total Starting Current A 430.3
Physical Data :
JLength without electrical cabinet mm 3200
fwidth mm 1500
IHeight mm 2525
Approx Weight Kg 2295
Sound Data :
sound pressure | dB(A)-5m | 67




UCL Kathleen Lonsdale Building Refurbishment
Noise Impact Assessment

Atkins UCL Kathleen Lonsdale Building Refurbishment- Stage D Acoustic Design Report | Version 1.0 | 17
September 2014 | 5133932.002

23



Chiara Morbelli
Atkins Acoustics, Noise and Vibration
286 Euston Road, London NW1 3AT

Email: chiara.morbelli@atkinsglobal.com
Telephone: 01372 752560

© Atkins Ltd except where stated otherwise.

The Atkins logo, ‘Carbon Critical Design’ and the strapline
‘Plan Design Enable’ are trademarks of Atkins Ltd.




