Noise, ventilation, & overheating
in residential developments
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https://www.apexacoustics.co.uk/
http://www.theanc.co.uk/
http://ioa.org.uk/

C U r re n t i S S u e S ELQG!: Planning & Noise

Professional Practice Guidance on Planning & Noise

New Residential Development

Noise assessment - for Planning

C |nSt|tUte Of Chartered Institute of
Acoust|cs Environmental Health

Overheating assessment — not statutory A N C FEnEL

Ventilation strategy - for Building Control

NOISE
CONSULTANTS

Mechanical ventilation noise — not controlled

.. design the accommodation so that it provides good standards of

acoustics, ventilation and thermal comfort
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http://ioa.org.uk/publications/propg

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

quality design and a good standard of amenity

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
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Apex Acoustics’

United House, Swanley, Kent

Element 1: Good Acoustic Design

Residential
(protected)

‘ Residential with high
Barrier Mixed use performance facade /
(e.g. bund / fence) barrier block Residential with ¥ Residential *_winter gardens

\\(\e-g- offlces)l Sing|e aspect ',-"' Protected . - Refer o fapade

facades details

Road Protected Road

Protected / Rail Outdoor shared amenity space / Rail
Outdoor shared amenity space

Use of site massing and orientation Supplementary Doc 2
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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
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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
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Background: why open windows?

Feeling in control of the environment
Feeling connected with the outside world
Perception of fresh air
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| ACOUSTICS & Acoustics, Ventilation
NOISE ,
conNsuLTANTs | & 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.

Proc. IOA Vol 38 Pt 1 2016
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http://www.apexacoustics.co.uk/noise-ventilation-and-overheating-in-dwellings/

Part F requirement

Means of ventilation

F1(1). There shall be adequate means of ventilation provided
for people in the building.

Purpose of adequate ventilation is
To provide outside air for breathing
To dilute and remove pollutants in the air
To control excess humidity
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15251:2007

BRITISH STANDARD BS EN

Indoor environmental
input parameters for

Ventllathn COndltiOnS design and assessment

of energy performance
Whole building / dwelling ventilation of buildings addressing

indoor air quality,

Extract from kitchens and bathrooms thermal environment,
) . lighting and acoustics
Purge ventilation

Living room and
bedrooms, mainly outdoor

Table 5.1a Extract ventilation rates air flow

Room Intermittent extract Continuous extract

Minimum rate Minimum Minimum
high rate low rate

30 I/s adjacent to hob; or 60

Kitchan 60 I/s elsewhere

131l/s

- Total extractrate should be

Utility room 301/s 8l/s at least the whole dwelling
—_—_———————————————————————— ventilation rate given in Table
Bathroom 151/s 5.1b

Sanitary accommodation 6l/s

Table 5.1b Whole dwelling ventilation rates

Number of bedrooms in dwelling

1 2 3 4 5

Whole dwelling ventilation

rate ° (/) 13 17 21 25 29

Notes:

a. In addition, the minimum ventilation rate should be not less than 0.3 I/s per m? of internal floor area. (This includes all floors, e.g. for a two-storey
building add the ground and first floor areas.)

Table B.5 — Example of ventilation rates for the residences. Continuous operation of
ventilation during occupied hours. Complete mixing

-

b. This is based on two occupants in the main bedroom and a single occupant in all other bedrooms. This should be used as the default value. If a
greater level of occupancy is expected add 4 I/s per occupant.
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Part F template systems

°
c
«
o
o
a
S
w
®
2
£
m
§
E
@
S
°
E)
£
=
c
=]
o

Continuous mechanical extract

[
S
=
=
k=
c
[}
>
o
<
3
o
1=
=
k4
Q
]
m

extract with heat recovery

Passive stack ventilation

w
c
8
°
£
x
Y
-
t
[
£
[
£
k]
£
o
c
&

~= Stack ducts

Extract system

System 4

System 3

System 2

tics

L

2]
=
O
S
©
>
"]

)

ap




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

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

Current noise level guidance
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Living rooms 35 dBA
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http://www.apexacoustics.co.uk/noise-and-ventilation-in-dwellings/
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COST - ISO/NP 19488 Acoustics —

Acoustic classification scheme for dwellings

Table 5.4. Sound levels in dwellings due to building service equipment.
Class limits.("

Class A Class B Class C Class D Class E Class F
Type of space L orL L orlL L orL . |L orL . |L.orL . |L_orLl .
eq max eq max eq E
and sources ? (d B) (dB) (dB) (dB) (dB) (dB)

In dwellings
due to
ventilation
/ heating

/ cooling
installation

eq”

COST TU 0901, Building acoustics throughout Europe Volume 1: Towards a
common framework in building acoustics throughout Europe, download here
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https://goo.gl/y6Xj3K

Kurnitski et al, 2007: 102 homes
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Kurnitski et al, 2007

Significant dependency was found
between:

ventilation noise complaints, and

sound pressure in bedrooms at
maximum fan speed
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Other studies

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
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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.”

_—
_— .
apexacoustics

" 4



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.
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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
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ProPG Para. 2.36: .. consider the potential noise

Ove r h eq tl N g impact during the overheating condition

Design methodology for the
assessment of overheating
risk in homes

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) ...
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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
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Noise & overheating — assessment

Acceptability of excessive noise levels related to: -
How often excess arises

Duration of excess

Magnitude of excess
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Example 2: St John’s Hill, Clapham

Acoustically attenuated
Overheating Vent

Typical Bedroom
12m?
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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
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Thank you for listening

Jack Harvie-Clark

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

jhc@apexacoustics.co.uk
u @JackH_C
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