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Who Am |?

 Sustainability Consultant with
over 6 years' experience

« UWE Bristol

* BSc (Hons) Geography (15t
Class)

* University of Bristol
* MSc Environmental Policy



Who are BDP?

« Multi(inter)-disciplinary urban
design practice
* Architecture
* Design
* Engineering
« Masterplanning/Urban Design
» Landscape Architecture
« Town Planning
« Sustainability
» Lighting
* Acoustics




Who are BDP?
* Founded in 1961

 Partnership work style

* Over 800 people across the UK
In six design studios

* Collaborative design
epitomises BDP’s ethos

|
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Sustainability @ BDP

* Environmental Assessments
« Master Planning

* Environmental Management
* Energy Strategies

* EIA Chapters

* Surveys

« Research and Development
* Soft Landings Framework
 Post Occupancy Evaluation

— W B




* Life cycle assessment

e Circular economy research and
Implementation

Sustainability @ BDP l
:

« Healthy material research

« Health and wellbeing research I
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AIR

14 FEATURES
4 preconditions

10 optimizations
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6 optimizations
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4 optimizations
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NOURISHMENT LIGHT
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6 optimizations

MATERIALS MIND
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MOVEMENT

12 FEATURES
2 preconditions

10 optimizations
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COMMUNITY

16 FEATURES
3 preconditions

13 optimizations
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Thermal Comfort
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Between 30% and 50% of excess winter deaths can be attributable to cold
indoor temperatures (WHO, 2010)

Excess heat negatively affects the health of people suffering from
cardiovascular, Parkinson’s and Alzheimer’s diseases, as well as diabetes and
epilepsy (Ormandy, 2012)

Excess cold and mould in homes lead to asthma/respiratory illness and affects
negatively the mental health of the occupants (BPIE, 2015)

Children’s educational attainment and emotional wellbeing can be affected
by thermal discomfort (WHO, 2012)
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Environmental Factors Personal Factors
* Air temperature * Clothing
* Air velocity * Metabolic heat
* Radiant temperature * Wellbeing and sickness

* Relative humidity



ANSUASHRAE Standard 55-2017
(Supersedes ANSUASHRAE Standard 55-2013)
Includes ANSUASHRAE addenda lsted in Appendix N

Thermal Environmental
Conditions for
Human Occupancy

e Appardis N for apgrovel dates

Thes Seandard 8 Under contiram mantenasce by 1 Stnding Standard Propect Cormmimee (S5PC) for whaeh e Seasdards
G has dox d program for regulsr pubicanon of sddends o revesors, nchedng procedures for
timely, documentsd, comsentus action on requests for change 1o any part of the Seandard The change sbmintal form,
wwtructions, and deadines may be cbtaned n sectronic form from the ASHRAE wetets (www ashrae org) or In paper
form from the Senvor Manager of Standards. The beest edtion of an ASHRAE Sandwrd may be purchased from the
ASHRAL website (www ashvae org) or from ASMRAL Cuntomer Service, 1791 Tule Circle, NE. Adarea. GA J0)29.2 005
i Fax: 6785192129 Telephone: 404-616-8400 (worldwide), or tell fwe 18005274723 (for
ordars in US and Canada) For repring perminsion. go to wiww sshrae org/parmistions.

€ 2017 ASHRAE ISSN 10482236

@

——

The limits of thermal comfort:
avoiding overheating in
European buildings

TM52: 2013
._/

DR LD D raAanpAny

Ergonomics of the
thermal environment —
Analytical
determination and
interpretation of
thermal comfort using
calculation of the PMV
and PPD indices and
local thermal comfort
criteria

The European Standard EN IS0 77302005 has the status of a
British Standard

BDP.

7730:2005
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Lighting
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* 63% of the people rated natural light as the most important aspect of a home
(survey: HOMEWISE, “Without space + light”).

* Daylight improves visual and psychological comfort, and has a positive effect
on people’s performance, attentiveness, satisfaction and capacity to learn.

* Daylight alleviates Seasonal Affective Disorder (a form of depression).

* Daylight through windows is the key source to provide high levels of light,
required to sustain the operation of the circadian system.

Source: http://www.Irc.rpi.edu/programs/daylighting/dr_health.asp
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How do we achieve good lighting conditions?

1. Perception
2. Circadian rhythms
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Air Quality



Over 80% of urban residents are
exposed to air quality levels that
exceed WHO limits

o

o

MEASURING LOCAL
AIR POLLUTION LEVLS

+80% ‘
OF RESIDENTS IN CITIES ‘ (J
‘| 120

WHO, 2018
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In 2012, 99,000 deaths in Europe and 19,000 in non-European high income
countries were attributable to household (indoor) air pollution (WHO, 2012).

Indoor air pollution can be 2-5 times higher than in outside air (EPA, 2019)

Targeting the reduction of their energy demand, buildings are becoming more
airtight and IAQ should be carefully considered (BPIE, 2015)

BDP.



Emissions from different sources react in
the air to become secondary particulate matter

This secondary particulate matter is transported a long
way from its source, increasing exposure everywhere

BDP.

Agriculture is the Air pollutants like NO,,
main source of and ozone damage
ammonia pollution crops and reduce yields

Decrease in
biodiversity

Non-road mobile machinery

I
TTTTTITN & [T & [T

like construction equipment
is an important source
of NOx, PM and VOCs

People with health
conditions like asthma and
heart disease are more
at risk from poor air quality

Domestic solid fuel Household cleaning and <y Elderly people are

is the largest source personal care products
of PM_,S in the UK are an important source
2 |

of VOCs

particularly at risk
from poor air quality

These dots indicate the type of pollutants being emitted @ @ & © @

Types of pollution

Ammonia (NH,) Primary Particulate Matter (PM,,)
Nitrogen oxides (NO ) Sulphur dioxide (SO,) Volatile organic compounds (NMVOCs)

Industrial processes
are a major source of
PM, NOx,VOCs and SO

Shipping and other
transport is a major
source of NOx

Young children are at
risk of life-long health effects
like asthma as a result of
exposure to air pollution.

Road transport is the biggest source of NOx in
the UK, and is the main source of exposure at the
roadside. It also produces PM, VOCs and SO,

UK Clean Air Strategy, 2018
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Headache and anxiety (SO}
Impacts on the central nervous
system (PM)

v

Cardiovascular
diseases

(PM. 0. SO,)

Irmitation of eyes, nose and throat
Breathing problems (O, PM, NO_, SO, BaP)

A

Impacts on the respiratory system:
Irritation, inflammation and infections
Asthma and reduced lung function
Chronic obstructive

pulmonary disease [PM)]

Lung cancer (PM, BaP]

A

Impacts on liver, spleen
and blood [NO,)

A

Impacts on the
reproductive system (PM]

A
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Pollutant Health Impacts
Nitrous Oxide (No,) Respiratory symptoms
Sulphur Dioxide (SO,) Respiratory symptoms
Carbon Monoxide (CO) Death at high levels
Particulate Matter (PM) Reduced lung function and risk of heart disease
Radon Lung cancer
Allergens (dust, pollen etc.) Worsened asthma
Volatile Organic Compounds (VOCs) | Respiratory tract irritation




Impact of CO, On Human Decision Making Performance
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How do we achieve good IAQ?

1. Clean air supply
2. Internal pollutant control
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1. Clean air supply
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Function Location Occupancy
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Natural Mixed Mode Mechanical

W




BDP.
Natural Mixed Mode Mechanical

User control e User control e User control
Connection with  Connection with  Maximised Comfort
outdoors outdoors * Flexibility in function
Energy efficient * Energy efficiency * Air filtration
 Maximised Comfort
* Flexibility

* Operational resilience



cons

Natural

Mixed Mode

BDP.

Mechanical

Difficult to control
Lack of flexibility
No resilience
Balancing openings
with glare control
Limits floor plan
Noise

Capital cost — provision
of two strategies
Challenge in training
users to user building
effectively

Energy hungry

No connection with
outdoors

Maintenance

No resilience if systems
fail

Limited by design criteria
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2. Internal pollutant control
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Material Maintenance Active
Selection Regime Monitoring
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00:ST:ZT ¥0/60/8102
00:ST:0T ¥0/60/8102
00:51:80 ¥0/60/8102
00:5T:90 ¥0/60/8102
00:GT:¥0 #0/60/8102
00:51:20 ¥0/60/8102
00:5T:00 ¥0/60/810Z
00:51:2Z £0/60/8102
00:GT:0Z £0/60/8102
00:5T:8T £0/60/8102
00:51:9T £0/60/8102
00:ST:¥T £0/60/8102
00:GT:ZT £0/60/8102
00:5T:0T £0/60/8102
00:5T:80 £0/60/8102
00:5T:90 £0/60/810Z
00:5T:¥0 £0/60/8102
00:5T:Z0 £0/60/8102
00:5T:00 £0/60/8102
00:51:2Z Z0/60/810Z
00:5T:0Z 20/60/8102
00:ST:8T 20/60/8102
00:51:9T Z0/60/8102
00:ST:¢T 20/60/810Z
00:GT:ZT 20/60/8102
00:GT:0T 20/60/8102
00:51:80 20/60/8102
00:57:90 Z0/60/8102
00:5T:¥0 Z0/60/8102
00:51:20 20/60/8102
00:5T:00 Z0/60/8102

MEZZ CO2 —4FLCO2 ——3FLSCO2 ——PRES(CO2



BDP.
summary

1. Thermal comfort is unique to individuals and
allowing users to actively adapt is beneficial.

2. Consider perception and circadian rhythms
when designing for good lighting.

3. Location, ventilation supply and material
specification all contribute to a good air
qguality.



BDP.

Thank you.

Jon.hall@bdp.com
@BDP_com



