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Current issues

Noise assessment – for Planning

Ventilation strategy – for Building Control

Overheating assessment – not statutory

Mechanical ventilation noise – not controlled

… design the accommodation so that it provides good standards of 

acoustics, ventilation and thermal comfort 

http://ioa.org.uk/publications/propg


ProPG objectives

Framework for noise and new residential development in planning

Develop practical guidance to assist … plan making and decision taking

Assist delivery of sustainable development

Complements Government planning and noise policy & guidance 

NPPF, para.17: planning should always seek to secure high 

quality design and a good standard of amenity 



Element 1: Good Acoustic Design

Use of site massing and orientation Supplementary Doc 2

Apex Acoustics’ Award-winning Good Acoustic Design:

United House, Swanley, Kent

https://www.apexacoustics.co.uk/good-acoustic-design-case-study/


Para. 2.34
Where … internal target noise levels can only be practically achieved with 
windows closed …

… special care must be taken to design the accommodation so that it 
provides good standards of acoustics, ventilation and thermal 
comfort …

Para. 2.38
Where mechanical services are used .. the impact of noise .. on occupants 
should be assessed



Background: why open windows?
EU Energy Directives (EPBD) since 2002

Increasing thermal performance requirements

 Better insulated

 More airtight

More glazing, lighter constructions

Climate change, urban heat island effect



Feeling in control of the environment

Feeling connected with the outside world

Perception of fresh air

Background: why open windows?



Acoustics, ventilation, & overheating group



Acoustics, Ventilation 
& Overheating group

Design guide

Collating knowledge of standards, research & guidance

 Explanation of ventilation and overheating; 

 Potential acoustic criteria for design;  

 Design solutions and case studies. 

Noise, Ventilation and Overheating in Residential Developments: 
ANC Acoustics, Ventilation & Overheating Group, Proc. IOA Vol 38 Pt 1 2016

http://www.apexacoustics.co.uk/noise-ventilation-and-overheating-in-dwellings/


Part F requirement

Purpose of adequate ventilation is

 To provide outside air for breathing

 To dilute and remove pollutants in the air

 To control excess humidity



Ventilation conditions
 Whole building / dwelling ventilation

 Extract from kitchens and bathrooms

 Purge ventilation



System 2 System 3 System 4

Part F template systems

System 1



Government survey found -
Sample of 22 homes built to 2006 Part F:

72 %  failed to have sufficient trickle ventilation

Only 57 % of the recommended trickle ventilation was installed in 
the worst case

Ventilation and Indoor Air Quality in Part F 2006 Homes, BD 2702, DCLG, March 2010, available here

http://webarchive.nationalarchives.gov.uk/20121108165944/http:/www.communities.gov.uk/publications/planningandbuilding/ventilationindoorair


30 dBA / 55 dBC / NR 25

35 dBA / 60 dBC / NR 30

30 dBA

30 dBA

Current noise level guidance

Bedrooms 30 dBA

Living rooms 35 dBA



Noise from mechanical ventilation

 Criteria

 Crisis in ventilation: studies of > 1,000 dwellings

Problems in residential design for ventilation and noise, J Harvie-Clark and M J 
Siddall, Proceedings of the Institute of Acoustics Vol 35 Pt 1 2013

http://www.apexacoustics.co.uk/noise-and-ventilation-in-dwellings/


COST - ISO/NP 19488  Acoustics –
Acoustic classification scheme for dwellings
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COST TU 0901, Building acoustics throughout Europe Volume 1: Towards a 
common framework in building acoustics throughout Europe, download here

https://goo.gl/y6Xj3K


Kurnitski et al, 2007: 102 homes

Kurnitski J, Eskola L, Palonen J, Seppanen O (2007). Use of mechanical ventilation 
in Finnish houses.  Proceedings of 2nd European BlowerDoor-symposium,
2007, Kassel, Germany, 152–161.



Significant dependency was found 
between:

ventilation noise complaints, and

sound pressure in bedrooms at 
maximum fan speed

People chose actual fan speeds with 
tolerable noise
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Kurnitski et al, 2007



Other studies
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Hasselaar, 2008, Netherlands: 500 homes

Noise limits occupiers’ use of fan settings

Hady et al, 2008, Denmark, 100 homes 

Set point too noisy, operated lower with health effects

Balvers et al, Netherlands 2012, 300 homes

>30 dB(A) at set point in 86 % of homes

Brown & Gorgolewski, 2015, Canada, 165 homes

HVAC noise causes dissatisfaction and switching off of fans



What happens if too noisy?

“When the unit is switched on, every time you switch a light 
on it comes on. The noise is unbelievable, I can hear next 
doors when they switch theirs on. It drives you mad, to the 
point where you find yourself peeing in the dark since you 
don’t want the hassle of switching the thing on and annoying 
the neighbours.” … (contd)
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Continued..

“When you switch the light on and off even for a second it 
stays on for about 5 minutes.

Someone on the estate mentioned to everyone that you can 
switch it off in the loft.

Within 2 days everyone switched it off and none have 
been on for three years.”
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Zero Carbon Hub, 2016
The end result was that nearly all of the 13 occupants 
interviewed by the team across the sites had turned 
off their ventilation systems, finding them too noisy, 
especially at night.

If systems are turned off, they are not doing their 
job. The air quality in the property will be 
compromised, with potentially serious 
consequences for the health of occupants. 

http://www.zerocarbonhub.org/sites/default/files/resources/reports/ZCH_Ventilation.pdf


Apex proposal:
Highest limit:

Combined external noise + mech services ≤ 30 dB(A)

Optimal limit:

Mech services noise ≤ 24 dB(A) in bedrooms

Further research with Salford University

How loud is too loud?  Noise from domestic mechanical ventilation systems, 38th AIVC, 6th TightVent & 4th Venticool

Conference.  Ventilating healthy low-energy buildings, September 2017, Nottingham, UK



Overheating
Homes that are predominantly 
mechanically ventilated because they 
have either no opportunity or extremely 
limited opportunities for opening 
windows (e.g. due to noise levels) …

ProPG Para. 2.36: .. consider the potential noise 

impact during the overheating condition

http://www.cibse.org/knowledge/knowledge-items/detail?id=a0q0O00000CQ83EQAT


Noise & overheating
Use annual noise limits?

 encourages mech cooling

Higher noise levels for limited periods?

No studies on inter-dependence of acoustic and 
thermal comfort.

Sustainability v.s comfort



Noise & overheating – assessment

Acceptability of excessive noise levels related to:

How often excess arises

Duration of excess 

Magnitude of excess



Example 1: NW Cambridge



Example 2: St John’s Hill, Clapham



Danish research

http://www2.mst.dk/Udgiv/publikationer

/2017/05/978-87-93529-98-4.pdf



Options

5 10 15 20 25 30 35

Standard windows

Attenuated windows

Balconies

Attenuated vents

Level difference from outside to inside (dB)

www.apexacoustics.co.uk/attenuated-passive-ventilation-options/

http://www.apexacoustics.co.uk/attenuated-passive-ventilation-options/


Conclusions: Noise & Overheating

Urgent need for guidance

No direct research – Salford Uni collaborating

Passive options and potential performance



Thank you for listening

Jack Harvie-Clark

jhc@apexacoustics.co.uk

@JackH_C
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