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Introduction 

This report provides an addendum to 
the proposals on which the 
Environmental Noise Assessment 
report produced by MACH Acoustics 
Ltd for the UCL Medawar BSU AHU 
Replacement project was based on. 
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Executive Summary 

As part of the Medawar BSU AHU Replacement project, MACH Acoustics Ltd carried out an environmental 
noise assessment in 2019 based on the project proposals envisaged at the time. 

Since then, there has been a change in the proposals, which this addendum document describes. 

MACH Acoustics’ original environmental noise assessment (dated 11 October 2019) is included in Appendix A 
of this report. 
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Abbreviations 

Abbreviation Description 

AHU Air Handling Unit 

DX Direct Expansion 

UCL University College London 
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1. Project background 
An existing AHU serves part of level 3 of UCL’s Medawar building. It has reached the end of its economic life, is 
suffering air leakage and is at risk of failure. In addition, there is no means of providing heat recovery from the 
exhaust air to the supply air. The AHU plantroom is currently located within the demise at level 3. Due to 
operational procedures and restrictions, the project therefore incorporates the proposal of a new air handling 
unit at roof level with the provision of recovering heat from the existing extract system into the new AHU, with 
associated systems, plant and equipment replacements and provisions as necessary. 

 

2. Original proposals 
The original key proposal for this project was to: 

• Provide a new AHU at roof level (level 4) and strip out the existing supply AHU at level 3. 

• To strip out the existing extract fan and provide a new: 

- Return AHU (option 1) 

- Fan (option 2) 

• Replace the existing 4no. DX condensers at roof level serving the existing supply AHU located at level 3 
with 3no. new Daikin EWAQ040CWP_MAX chillers to serve the new supply AHU located at roof level. 

 

The original environmental noise assessment carried out by MACH Acoustics Ltd (as included in appendix A) is 
based on the above proposals. 

 

3. Revised proposals 
The revised key proposal for this project are now as follows: 

• Provide a new AHU at roof level (level 4) and strip out the existing supply AHU at level 3. 

• Retain the existing extract fan and discharge duct and introduce a new heat recovery unit, complete with 
run-around coil and filter in the extract ductwork. 

• Replace the existing 4no. DX condensers at roof level serving the existing supply AHU located at level 3 
with 3no. new Daikin EWAT050CZHBA2 chillers to serve the new supply AHU located at roof level. 

- Noise levels of the new EWAT050CZHBA2 chillers are identical to the noise levels of the original 
proposed chillers (i.e. Lw / Lp @ 1m: 81 dB(A) / 64 dB(A)) 

 

A photo of the existing extract fan and discharge duct can be seen in Figure 3-1. 
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Figure 3-1 - Existing extract fan and discharge duct 

 

A plan layout and section of the revised proposals to the extract system are shown in Figure 3-2 and Figure 3-3 
respectively: 

 

 

Figure 3-2 - Plan layout of revised proposals to the extract system 
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Figure 3-3 - Section of revised proposals to the extract system 

 

4. Impacts 
With the design evolution, the resulting noise impacts are to be in accordance with the planning requirements 
picking up the key elements stated within the MACH Acoustics report dated 11 October 2019. 

 

The installing contractor will assess the eventual proposed noise performance to ensure that it is in accordance 
with the criteria described within the MACH Acoustics report. 

 

Key elements from the original MACH Acoustics report that the contractor will comply with will be: 

• Noise from the proposed new plant is predicted to be below the existing background noise level at the 
Foster Court Building. 

• The combined noise from retained and new plant is predicted to result in a 2dB excess of the background 
noise level and suggests a LOAEL to SOAEL noise impact. – which shall be checked & verified by the 
contractor for the final equipment selection & performance. 

• This may be an acceptable noise impact, in the absence of nearby residential receptors, however this 
would need to be agreed with the local planning authority – Confirmation has been received from Camden’s 
Pollution Planning Consultant that to keep consistency throughout the borough in terms of noise, 10dB 
below the background or as near as with mitigation will be required.  

• Should plant be required to be designed to be 10dB below the background noise level, then additional 
attenuation will be necessary to a number of the plant items – the originally and revised proposed chillers 
will not be able to achieve 71 dB(A), hence an acoustic enclosure is now being included in the proposals. 
As the new chillers are taller (1.9m) compared to the original proposed chillers (1.7m tall), the height of the 
acoustic enclosure will be such that the top of the acoustic enclosure aligns with the top of the revised 
proposed chillers. 

The acoustic louvred screen shall provide sound reduction index (SRI) as per Table 4-1 below.  

Table 4-1 - Acoustic Louvred screen SRI 
 

63 125 250 500 1k 2k 4k 8k 

SRI 6 6 9 13 21 20 16 13 
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1.0 INTRODUCTION 

The roof top plant of the UCL Medawar building in central London is proposed to be refurbished which 

includes the replacement of a number of existing air handling units. An environmental noise assessment 

has therefore been undertaken.  

 

Such to establish the existing noise levels across the site, a noise survey has been undertaken.  This report 

describes the noise survey, its results, and the outcomes of subsequent noise break-out assessments. 
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2.0 ENVIRONMENTAL NOISE SURVEY 

To establish the existing environmental noise levels on site, a 24-hour noise survey was conducted between 

02/10/2019 and 03/10/2019. 

 

2.1 Site Description 

 

The proposed site is located central to the UCL campus, surrounded by other university buildings including 

a biology facility to the North, a library to the East, a church to the South-East and an Arts and Humanities 

block to the West. 

 

The site in relation to its surroundings is presented below. 

 

 

Figure 2.1: Proposed Development (Red) and Nearest Noise Sensitive Receivers (Blue) 
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2.2 Noise Sources 

 

Noise levels varied across the site with the dominant noise source being the existing plant equipment on 

the roof of the building. A summary of the main noise sources is provided below. 

 

Noise Source 
Noise 

Contribution 
Description 

Plant Dominant The existing plant which is situated on the roof of the building.  

City Traffic Ambient 
Nearby traffic on roads in the surrounding area contribute towards a general 

city ambience. 

Table 2.1: Summary Of Main Noise Sources 

 

2.3 Noise Sensitive Receivers 

 

Noise Sensitive Receiver 
Distance from Site Boundary 

(m) 

Foster Court  3 

Biology Laboratory 8 

Dr William’s Library 24 

Table 2.2: Nearest Noise Sensitive Receivers 
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2.4 Measurement Positions 

 

Measurement positions used throughout the survey are shown below. 

 

Figure 2.2: Fixed (Green) and Spot (Blue) Measurement Positions 

 

This location was selected as it was seen to be representative of nearest educational building. Spot 

measurements where also taken at each of the existing plant items to be removed during the proposed 

works.     
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2.5 Measured Noise Levels 

 

2.5.1 Fixed Position 

 

Noise levels were measured at the fixed position between 12:30 and 14:30. Measured noise levels are 

presented in the graph below. A summary of these noise levels is shown in Table 2.3. 

 

 

Figure 2.3: Summary Of Fixed Measurement Positions 

 

 

 Measured Noise Levels (dB) 

 Maximum Minimum Mean 

LAmax 87 57 64 

LAeq,5min 62 55 57 

LA90 58 55 56 

Table 2.3: Summary Of Fixed Measurement Positions 

 

The results show that at the measurement location, noise levels were dominated by existing roof top plant.   
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2.5.2 Spot Positions 

 

Additional spot measurements were taken between 16:36 and 16:52 to establish the noise from existing 

roof top plant items which are to be removed. 

 

Spot Position 
Times 

(hh:mm) 
 Measured Noise Level (dB) 

1 16:36 – 16:37 

LAmax 68 

LAeq,T 67 

LA90 66 

2 16:38 – 16:39 

LAmax 79 

LAeq,T 77 

LA90 77 

3 16:43 – 16:44 

LAmax 71 

LAeq,T 70 

LA90 69 

4 16:48 – 16:49 

LAmax 61 

LAeq,T 60 

LA90 59 

5 16:51 – 16:52 

LAmax 70 

LAeq,T 67 

LA90 67 

Table 2.4: Summary Of Spot Measurements 
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3.0 NOISE BREAK-OUT ASSESSMENT 

3.1 Criteria 

 

BS 4142:2014 “Methods for rating and assessing industrial and commercial sound” describes a method of 

determining the level of noise of an industrial nature, together with the procedures for assessing whether 

the noise in question is likely to give rise to complaints from persons living in the vicinity. As such, an 

assessment to BS 4142 is typically called for within planning conditions.  The likelihood of complaints in 

response to a noise depends on various factors. BS 4142 assesses the likelihood of complaints by 

considering the margin by which the noise in question exceeds the background noise level. Additional 

information on BS 4142 methodology is provided within Appendix A. 

 

3.2 Design Target 

 

The development lies within the London Borough of Camden and Islington. Guidance with regards to plant 

noise limits has been sought from the following available documentation:  

• Camden’s Local Area Requirements for Planning Applications 2018 

• Camden Local Plan 2017 

The performance requirements outlined within the local plan are illustrated within the Table below.  

 

Table 3.1: Local Planning Guidance  

 

Table 3.2 illustrates that the sensitive receptors relate to residential bedrooms. The exact location of the 

nearest residential receptors is unknown as it is thought that the majority of the nearest buildings are 
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either university buildings with education or office accommodation faith or church buildings. An 

assessment to the nearest educational building has therefore been undertaken.  

 

Following a review of the local plan it is not clear whether the performance targets relate solely to new 

plant, or to existing plant which undergoes refurbishment as is the case for this scheme. MACH have 

therefore requested further clarity with regards to this through consultation with the local planning 

authority, however at the time of writing, a written response clarifying this had not been received. 

Therefore, guidance has been provided based upon achieving the following two scenarios:  

• Noise from existing and new plant should be 0dB below the existing background noise levels. 

• Noise from new plant should be designed to be 10dB below the existing background noise level.  

Note, this is subject to agreement with the local authority. 

 

MACH is unaware of any residential in close proximity to the proposed development and therefore noise 

measurements have been undertaken at location representative of the nearest educational building.  
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3.3 Proposed Options  

 

Two different options are proposed for the roof top plant which are discussed below in the following two 

sections and include a number of different plant items.  

 

3.3.1 Option A – Return Air AHU 

 

Option A includes the introduction of a new AHU for supply a new separate AHU for extract and 3no. of 

new chillers. A number of existing plant items will also be removed and include the existing centrifugal 

extract fan and number of DX units. Option A is illustrated in Figure 3.1 below.  

 

 

 

 

Figure 3.1: Option A   

 

The technical sheets for the noise data is presented within Appendix XX of this report.  
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3.3.2 Option B – Return Air Fan 

 

Option B includes the introduction of a new AHU for supply with partial extract with filters and heat 

recovery to separate centrifugal extract fan. A number of existing plant items will also be removed and 

include the existing centrifugal extract fan and number of DX units. Option B is illustrated in Figure XX 

below.  

 

 

Figure 3.2: Option B   

 

The technical sheets for the noise data is presented within Appendix XX of this report.  
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3.4 Assessment  

 

In order to assess noise breakout from the proposed new roof top plant, a 3D noise model has been to 

predicted noise at the fixed measurement location and the surrounding buildings.  

 

Noise levels measured at the fixed location which is considered representative of the nearest educational 

building, were dominated by noise from existing roof top plant. This is illustrated by the flat graph curve in 

Figure 2.3 and the close relationship between L90 and Leq measured during the survey. The L90 is therefore 

considered to representative of plant noise from roof top area at the fixed location.  

 

Noise from the existing roof top plant which is to removed has then been predicted based upon the results 

of the spot measurements undertaken during the noise survey. This has then been logarithmically 

subtracted from the existing background noise level to give the predicted noise level in the absence of 

removed plant.  

 

Noise from the two options has then been predicted and logarithmically added to the predicted noise level 

in the absence of removed plant.  

 

3.4.1 Option A  

 

The table below provides the Option A assessment to the nearest educational building. Two options have 

been considered in the absence of confirmation from the local planning authority with regards to the 

approach to be taken.  

 

Option A Assessment  

B1 B2 

Currently Proposed  

Attenuation 

Additional  

Attenuation 

dBA dBA 

A - Existing L90 54.7 54.7 

B - Noise Level with removed plant 54.3 54.3 

C - Specific Noise Option A plant Only 53.3 44.3 

D - Acoustic Feature Correction 0.0 0.0 

E - Rating Level Option A Plant Only 53.3 44.3 

F - Difference between L90 and Rating Level (E - B) -1.0 -10.0 

G - Combined Noise level (B + E) 56.8 54.7 

H - Difference between L90 and Rating Level (A-G) 2.1 0.0 

Table 3.2: Option A Assessment   
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Assessment A1 illustrates that proposed new roof top plant is predicted to be less than the existing 

background noise level at the Foster Court Building (F) by 1dB. This suggests that a LAOEL to SOAEL noise 

impact as per Table 3.1.  

 

Assessment A1 also illustrates that the combined plant noise (maintained plant + new plant) is predicted to 

exceed the existing background noise level (H) by 2dB. This suggest that a LAOEL to SOAEL noise impact as 

per Table 3.1.  

 

It is however considered that the nearest buildings are UCL educational buildings and not residential and 

therefore the above noise impact, may have low significance due to predicted small change in background 

noise. However, this would need to be agreed by the local authority.   

 

Assessment A2 illustrates that should the proposed new plant be required to achieve a Rating level 10dB 

below background and thus not increase the overall background noise levels at the nearest educational 

building, additional attenuation will be necessary.  

 

In order to prevent the background noise level increasing the following attenuation is considered to be 

necessary:  

• Select chillers which can achieve SWL 71dBA, or enclose three chillers within acoustic screen 1.7m  

• Select fan unit which can achieve SWL 75dBA, or enclose the extract fan within an acoustic screen.  

Please note that confirmation from the local authority is necessary before proceeding with or without 

additional attenuation.   
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3.5 Option B  

 

The table below provides the assessment to the nearest educational building. Two options have been 

considered in the absence of confirmation from the local planning authority with regards to the approach 

to be taken.  

 

Option B Assessment  

B1 B2 

Currently Proposed  

Attenuation 

Additional  

Attenuation 

dBA dBA 

A - Existing L90 54.7 54.7 

B - Noise Level with removed plant 54.3 54.3 

C - Specific Noise Option B plant Only 53.3 44.3 

D - Acoustic Feature Correction 0.0 0.0 

E - Rating Level Option B Plant Only 53.3 44.3 

F - Difference between L90 and Rating Level (E - B) -1.0 -10.0 

G - Combined Noise level (B + E) 56.8 54.7 

H - Difference between L90 and Rating Level (A-G) 2.1 0.0 

Table 3.3: Option B Assessment   

 

Assessment B1 illustrates that proposed new roof top plant is predicted to be less than the existing 

background noise level at the Foster Court Building (F) by 1dB. This suggests a LAOEL to SOAEL noise 

impact as per Table 3.3.  

 

Assessment B1 also illustrates that the combined plant noise (maintained plant + new plant) is predicted to 

exceed the existing background noise level (H) by 2dB. This suggest that a LAOEL to SOAEL noise impact as 

per Table 3.3.  

 

It is however considered that the nearest buildings are UCL educational buildings and not residential and 

therefore the above noise impact, may have low significance due to predicted small change in background 

noise. However, this would need to be agreed by the local authority.   

 

Assessment A2 illustrates that should the proposed new plant be required to achieve a Rating level 10dB 

below background and thus not increase the overall background noise levels at the nearest educational 

building, additional attenuation will be necessary.  

 

In order to prevent the background noise level increasing the following attenuation is considered to be 

necessary:  

• Select chillers which can achieve SWL 71dBA, or enclose three chillers within acoustic screen 1.7m  
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• Select extract fan unit which can achieve SWL 75dBA, or enclose the extract fan within an acoustic 

screen.  

Please note that confirmation from the local authority is necessary before proceeding with or without 

additional attenuation.   

 

3.6 Discussion  

 

The noise assessments presented within the previous sections illustrate that for both Option A and Option 

B, noise from the proposed new plant is predicted to be below the existing background noise levels at the 

Foster Court Building. When this is combined with noise from the existing roof top plant which is to be 

maintained, noise levels are predicted to be 2dB greater than the existing background noise level. The local 

planning guidance advises this to be LOAEL to SOAEL impact if the sensitive receptor is residential. As this 

nearest building is not residential this level of impact may be acceptable however would need to be agreed 

with the local planning authority.  

 

Should this not be acceptable and plant is required to be 10dB below background, further attenuation to a 

number of plant items will be necessary. This could be achieved by selecting lower noise generating plant 

or through the introduction of an acoustics screen to these plant items.  
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4.0 CONCLUSION 

An environmental noise survey, noise impact assessment has been conducted in relation to the proposed 

alteration to the roof top plant at the Medawar building, UCL. The following points can be concluded: 

• An environmental noise survey was conducted from 02/10/19 to 03/10/19. 

• The nearest noise sensitive receptor is considered to be the Foster Court building 3m from the roof 

top plant area, which is understood to be a UCL educational building. MACH is not aware of any 

residential in the proximity of the roof top plant area.  

• At this location existing plant equipment was found to be the dominant noise source with some 

additional noise contribution from general city ambience and traffic. 

• The lowest background noise level was measured to be 55dB LA90 which was seen to consistent 

throughout the survey.  

• The proposed works includes two different options for extract and includes a number of different 

new plant items as well as the retained of existing plant.    

• Some existing plant is also to be removed. Operational noise from these plant items has been 

quantified through spot measurement and the overall reduction in noise due to the removal of 

these plant items calculated.  

• MACH have approached the local authority with regards to specific plant noise requirements, 

however are yet to receive confirmation as to the assessment approach.  

• Noise from the proposed new plant is predicted to be below the existing background noise level at 

the Foster Court Building.  

• The combined noise from retained and new plant is predicted to result in a 2dB excess of the 

background noise level and suggests a LOAEL to SOAEL noise impact.  

• This may be an acceptable noise impact in the absence of nearby residential receptors, however 

this would need to be agreed with the local planning authority.  

• Should plant be required to be designed to be 10dB below the background noise level, then 

additional attenuation will be necessary to a number of the plant items. 
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APPENDIX A – METHODOLOGY 

 

BS 7445:2003 

 

Environmental noise measurements were conducted in accordance with BS 7445 “Description and 

measurement of environmental noise”. 

 

BS 4142:2014 

 

BS 4142 states that one should ‘obtain an initial estimate of the impact of the specific sound by subtracting the 

measured background sound level from the rating level and consider the following: 

 

a) Typically, the greater this difference, the greater the magnitude of the impact. 

b) A difference of around +10 dB or more is likely to be an indication of a significant adverse impact, 

depending on the context. 

c) A difference of around + 5 dB is likely to be an indication of an adverse impact, depending on the context. 

d) The lower the rating level is relative to the measured background sound level, the less likely it is that the 

specific sound source will have an adverse impact or a significant adverse impact. Where the rating level 

does not exceed the background sound level, this is an indication of the specific sound source having a 

low impact, depending on the context. 

The aforementioned rating level is based upon the specific noise level of the noise source in question.  A 

correction should be applied to the specific noise level to obtain an increased rating level if ‘a tone, impulse 

or other characteristic occurs, or is expected to be present, for new or modified sound sources.  To summarise, 

BS4142 section 9.2 advises the following in regard to corrections for acoustic characteristics: 

 

• Tonality – for sound ranging from not tonal to prominently tonal the Joint Nordic Method gives a 

correction of between 0 dB and +6 dB for tonality.  Subjectively, this can be converted to a penalty of 2 dB 

for a tone which is just perceptible at the noise receptor, 4 dB where it is clearly perceptible, and 6 dB 

where it is highly perceptible. 

• Impulsivity – A correction of up to +9 dB can be applied for sound that is highly impulsive, considering 

both the rapidity of the change in sound level and the overall change in sound level., Subjectively, this can 

be converted to a penalty of 3 dB for impulsivity which is just perceptible at the noise receptor, 6 dB where 

it is clearly perceptible, and 9 dB where it is highly perceptible. 

• Other sound characteristics – Where the specific sound features characteristics that are neither tonal 

nor impulsive, though otherwise are readily distinctive against the residual acoustic environment, a 

penalty of 3 dB can be applied 

• Intermittency – When the specific sound has identifiable on/off conditions, if the intermittency is readily 

distinctive against the residual acoustic environment, a penalty of 3 dB can be applied. 
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APPENDIX B – MEASUREMENT EQUIPMENT 

 

Name 
Serial 

Number 

Last 

Calibrated 
Certificate Number 

Calibration 

Due 

NTI Precision Sound Analyser XL2 TA A2A-15207-E0 Nov-18 FL18-023 Nov-20 

NTI Pre-amplifier MA220 7856 Nov-18 FL18-023 Nov-20 

NTI Microphone Capsule MC230A A16182 Nov-18 FL18-023 Nov-20 

Norsonic Sound Calibrator Type 1251 32090 Apr-19 TCRT19/1289 Apr-20 

 

The measurement equipment listed above was used during the survey, where all equipment complies with 

BS EN 60942:2003 i.e. a class 1 device. 

 

 

APPENDIX C – METEOROLOGICAL CONDITIONS 

 

Date 
Time 

(hh:mm) 

Temperature 

(°C) 

Humidity 

(%) 

Pressure 

(hPa) 

Wind 

Speed 

(mph) 

Wind 

Direction 
Conditions 

02/10/19 

00:00 11 84 1012 8.0 N Clear 

06:00 12 75 1017 8.7 N Passing clouds 

12:00 13 56 1019 11.2 NNW Passing clouds 

18:00 12 79 1021 4.4 NNW Clear 

03/10/19 

00:00 4 96 1021 1.9 W Clear 

06:00 11 89 1019 2.5 NE Sunny 

12:00 14 65 1015 9.9 S Broken clouds 

18:00 13 84 1009 9.9 S Passing clouds 
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APPENDIX D – SITE PHOTOGRAPHS 

 

Location Image 

Fixed 

Position 
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APPENDIX E – NOISE MAPS 

 

Option A  

 

 

 

Option B 
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APPENDIX F – TECHNICAL DATA 
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