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“BUILDINGS DON’T
USE ENERGY
PEOPLE DO”

'._]ni"..ﬂ’E".*r&‘.i1."'1||II Janda, K. B. 2011. Buildings don't use energy: people do. Architectural Science Review, 54 (1), 15-22. Available:
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https://www.tandfonline.com/doi/abs/10.3763/asre.2009.0050
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« Two storey starter home

« Student collaboration

« Showecasing opportunity for sustainability conscious build
« MMC

* Garden studio

Image: studio manifest

Image: Hannah Steventon

Image: Hannah Steventon
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« Research in, on and around the house

* Including:
 Connected devices/loT

« Student projects —
ecology/architecture/engineering

« Embodied carbon and whole life
costing

* Environmental technology — energy
supply and generation

« Sensors for daily living

« Energy monitoring and data gathering
« Materials technology/application

» Retrofitting/adaptation

« Air quality

* Product testing

Image: Hannah Steventon
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Research on the building:
Embodied Carbon

https://www.uos.ac.uk/people/benjamin-powell Jemma Jamin

Embodied carbon associated with materials and construction
Embodied carbon now often 50%+ of overall carbon footprint

Smart House designed to reduce embodied carbon
Initial estimates indicate a carbon saving around 50% (Ben Powell)

« CAT M.Arch student Jemma Jamin validating these figures
« Extending in terms of scalability, resourcing and supply chain

DIO Q"’A Centre for Alternative Technology
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Natural Building Systems

https://naturalbuildingsystems.com



https://naturalbuildingsystems.com/
https://naturalbuildingsystems.com/

Research on the building:
Energy production

. Energy supply and generation
Air Source Heat Pump
« Roof mounted solar panels
* Mains electricity connection
« Ground mounted solar panels*
« Car port with dedicated solar panels and battery storage for ev charging*
* Heat recovery

« High resolution energy data gathered for appliances

University
of Suffolk



Daily Activity Sensors

» Sensors for daily living activities:

* Motion sensors
« Smart plug
 Contact sensors

e Collect and dashboard data:
Internal and external

« ZigBee connected
« Remote Digital Twin visualisation

University MANCHESTER
Of s UffOI k The University of Manc hester

loT Use Cases - UoS

ENVIRONMENTS

APPUCATIONS
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Ailr Quality Research

Particulate matter from domestic burning

Collaborating with Ipswich Borough Council,
DEFRA-funding

Range of burning materials
Range of weather conditions
Indoor and outdoor monitoring

University ,.,75\
of Suffolk IPSWICH
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« Multitude of internal connectivity

» ZigBee, Thread, LoraWAN, WiFi — .
- Ethernet connected LQRaWAN
« 5G backhaul —

e Data management Processes *HREAD

being developed
* Dedicated data server

 Technical processes @ Zigbee

« Information management protocols

e Data Sources: sensors

« BIM including windows, energy, air quality
» Motion, activity and appliance use

Green
Infrastucture

[ Hamrah Gtagenton

University
of Suffolk


https://www.uos.ac.uk/people/hannah-steventon

Building collaborations
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Local Enterprise Partnership
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University Become part of the Smart House story!
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WIDER RESEARCH CONTEXI

24 November 2022 University of Suffolk

BRITMN

RISING TO THE

CLIMATE

EMERGENCY
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https://cat.org.uk/info-resources/zero-carbon-britain/research-reports/zero-carbon-britain-rising-to-the-climate-emergency/



https://cat.org.uk/info-resources/zero-carbon-britain/research-reports/zero-carbon-britain-rising-to-the-climate-emergency/

Cavity wall insulation for easy-to-treat properties
Floor insulation for suspended floors

Loft insulation for easy-to-treat properties
Thermostatic radiator valve heating controls
Draught-proofing of single glazed windows
Cavity wall insulation for hard-to-treat

Full heating controls

Internal wall insulation

. Floor insulation for solid floors

10. Single to double glazing

11. Loft insulation for hard-to-treat

12. External wall insulation

©CXONOO~WNE

Sustainable homes

@ &

Goal 1 Goal 2 Goal 3
Transition to a fully Improved energy Behavioural change to
decarbonised heat efficiency of homes. use less energy.

supply for homes.

Maintain and expand Retrofit energy All Suffolk LPAS to Develop incentives to
5 existing energy hubs. efficiency measures develop new policies increase the uptake
to homes in line with to require new homes to  of heat pumps in private
PRIORITY PAS 2035. be builtin line with the  owner-occupied homes.
ACTIONS 2025 Future Homnes and

PAS 2035 standards.

Commission three
feasibility studies
to establish techno-
economic potential for low
lemperature or ambient
loop heat networks

Get that warm feeling
inside, with grants and free
money saving advice ‘

https://www.suffolk.gov.uk/assets/planning-waste-and-environment/Pledge-to-climate-emergency-declaration/suffolk-climate-emergency-plan-technical-report.pdf



https://www.suffolk.gov.uk/assets/planning-waste-and-environment/Pledge-to-climate-emergency-declaration/suffolk-climate-emergency-plan-technical-report.pdf
https://www.greensuffolk.org/low-impact-living/

Local Energy Asset Representation (LEAR) for Suffolk

[ [31]
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https://www.greensuffolk.org/home/eastern-new-energy/local-energy-asset-representation-lear-for-suffolk/



https://www.greensuffolk.org/home/eastern-new-energy/local-energy-asset-representation-lear-for-suffolk/
https://www.suffolkobservatory.info/

Scale of challenge

A

S50k households

2019 est. 14.5 % of 350k households in fuel

poverty ‘

2022 post April Ofgem price cap +50% 70k households
« (average of £693 increase) +20%

The 50% increase comes from NEA - Fuel Poverty Statistics Explainer | National Energy Action (nea.org.uk)
The 14% comes from the JSNA - Where we live 2022 - Healthy Suffolk

330 000 residential buildings in Suffolk; 66%

detached or semi-detached, 58% EPC Band D,

20% E or below 3% Band B

https://www.suffolk.gov.uk/assets/planning-waste-and-environment/Pledge-to-climate-emergency-declaration/suffolk-climate-emergency-plan-technical-report.pdf

In 2017, 10,658 people in Suffolk were living in homes
which did not meet the Decent Home Standard
because they were excessively cold

Suffolk already has a median of 110 excess winter
deaths each year. If the national causes apply, 11 of
these deaths would be attributable to fuel poverty, and
24 due to cold homes.

In 2019 50,000 people in Suffolk were living in fuel
poverty - this is 14.5% of households, higher than the
England average of 13.4%. Within Suffolk the highest
percentages in fuel poverty in 2020 were in Ipswich
and East Suffolk

This figure was calculated when the average annual
household bill was around £1,000. With that figure
now increasing by 64% to £2,100 after the £400
household rebate and the introduction of the £2,500
average energy cap, the numbers in fuel poverty
are still likely to rise substantially - one estimate
suggests that 23% of households in England were
already in fuel poverty by the Spring of 2022

Source: Suffolk JISNA; Ofgem; National Energy Action

Chris Pyburn
Head of Digital and Communication
Public Health & Communities



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nea.org.uk%2Fenergy-crisis%2Ffuel-poverty-statistics-explainer%2F%23%3A~%3Atext%3DAt%2520the%2520start%2520of%2520October%25202021%252C%2520NEA%2520estimated%2Ca%2520million%2520households%2520were%2520then%2520classed%2520as%2520fuel-poor.&data=05%7C01%7CA.Pooley%40UOS.AC.UK%7C908124b8bff141c559e108da2d13b22a%7Cee265dd904ad41b7b409e6699705d35d%7C0%7C0%7C637871859868578094%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=icFPKO0rKXL1rqOgMzW3JE%2BWsvZgwfrmNGf0%2FEjpmn4%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.healthysuffolk.org.uk%2Fjsna%2Fstate-of-suffolk-report%2Fsos19-where-we-live%23%3A~%3Atext%3DFuel%2520poverty%2520is%2520closely%2520linked%2520to%2520the%2520thermal%2Cremains%2520around%2520is%2520eight%2520times%2520the%2520median%2520salary.&data=05%7C01%7CA.Pooley%40UOS.AC.UK%7C908124b8bff141c559e108da2d13b22a%7Cee265dd904ad41b7b409e6699705d35d%7C0%7C0%7C637871859868578094%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=0SghBCl6Mu8skNIbG7ZyE4Av%2Br%2FnjlwX7I6Wr%2B9zJH4%3D&reserved=0
https://www.suffolk.gov.uk/assets/planning-waste-and-environment/Pledge-to-climate-emergency-declaration/suffolk-climate-emergency-plan-technical-report.pdf

Images used with the kind permission of Ralph Carpenter

Watch Ralph Carpenter’s talk and others from the Suffolk Retrofit Conference

https://lowcarbonhomes.uk/about



https://lowcarbonhomes.uk/about
https://lowcarbonhomes.uk/event/35/suffolkretrofitconf
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Outward facing community embedded, need led housing, which we need more of

The M | ”S Cha rity, Fra m I | ngha m image used with kind permission of Seamans Building



Intergenerational terrace.

The Mills Charity, Framlingham

image used with kind permission of Seamans Building
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v | low energy Search | o

! bullding database

Welcome to the Low Energy Building Database, a repository of low-energy building information created
to help inform the planning and development of low energy new build and refurbishment

You can browsa projects in our database, you can also create and edit projects if you have a l0g-in.
New users can creale an accounl.

About the LEB

During 2009-2010, the Technology Strategy Board implemented a
£17m programme known as Retrofit for the Future (RfF), to kick-
start the retrofitting of the UK's social housing stock. AECB - the

Steel Farm sustainable building association was asked to develop appropriate
WINNER of the UK Passivhaus Awards 2015 - Steel Farm is the first Certified Passivhaus in enargy performance targels for the competition and provide ongoing
Northumberland. Built using traditional construction technology it is located near Hexham in ngap:aiealigﬂglc;t&eaﬁ%?ssa:&r;g fgﬁgﬁgﬁﬁg this
SIEINOIR EOVRISIS AVRE OF CRREEY KA} NLFS DEBLEY both the RIF projects as well as new and refurbished domestic and
Detached, Masonry Cavity, New build non-domestic low energy buildings. Find out more about the LEB
Project owner : -
Y Passivhaus ceriified buikding Home energy use check
- — | -

https://www.lowenergybuildings.orqg.uk/



https://www.lowenergybuildings.org.uk/

http://www.prewettbizley.com/-built-projectretrofit-for-the-future-house-index



http://www.prewettbizley.com/-built-projectretrofit-for-the-future-house-index




Triple glazed rooflight
U=0.9 Wim2/k

Double glazed sashes
=1.9 W/m2/k

Triple glazed windows
U=0.9 W/im2/k

Externally Insulated wa 2
U=1.1 W/m2/k ¥

= Passive rated door
1 U=1.0 Wim2/k

Kitchen Entrance {
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Insulated slab Insulated suspended floor
U=0.15 Wim2/k U=0.12 W/m2/k






https://www.margentfarm.com/



https://www.margentfarm.com/

Info@heatingbiideston. uk

Heating Bildeston) o
s 01449257135
fw

Huating Sdckeszon aiime 1o nstall 3 heat oetwork whach wil provice you with heat for your hal water and ta % that ks both dheaper
an vt loe ons A ity project, with the suapon of ge, we hope 1ex

sve rewcents mocesy wlh e e

Avoadt hear e ot | w1 bry Using ror dr ey

educe Tootprer 10 help combal Cirmale bemperatyos nas

Using heat pumps to power a village-wide heating network

https://heatingbildeston.uk/our-project



https://heatingbildeston.uk/our-project
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Almshouse Resilient Communities (ARC)

SIMTO

people at heart
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what is resilience

... that resilience is an adaptive response of a
system to change, such that the system is
better able to cope with future change ... that
the identity of the system ... persists over time.
The system is an almshouse community.

DAMHA 1913 Mary Dains 1914 DAMHA 1952 Southwark Charities 2022



what is an almshouse

residential accommodation
belonging to a charity

to meet the charity’s purposes
(the relief of financial need)
occupied under a licence

g

... a charity for the relief of financial hardship by the provision
of housing and associated services or benefits which must
provide its primary benefit by the grant of a licence to occupy
the accommodation that it owns to its beneficiaries.

o

Hopton’s Almshouses, Southwark, founded 1752

https://www.almshouses.org/what-is-an-almshouse/



https://www.almshouses.org/what-is-an-almshouse/

Research

Drawing on detailed case studies, the
-~ report explores what can be learnt
(‘\ RICS from the enduring almshouse model
of housing for an ageing population,
with a focus on key issues:

December 2020 e why and how different almshouse

é\l)nr?qsnllﬂﬁf,sﬁgun;iﬂgefloﬁf charities decided to build new

an ageing population almshouses;

e the approaches they took, the
opportunities and barriers they
faced;

the extent to which barriers have

iullnlnlululukk
[ ]

been overcome; and

e future lessons for almshouse
charities, their advisers and other
stakeholders.

https://www.rics.org/uk/news-insight/research/research-
. reports/almshouses-a-model-of-community-housing-for-an-
rics.org/research ageing-population/



https://www.rics.org/uk/news-insight/research/research-reports/almshouses-a-model-of-community-housing-for-an-ageing-population/

what we are doing

governance

built
environment

ways in which our partners

support community resilience (that is,
enabling resident communities to
support each other in maintaining a high
quality of life despite changes),
support built environment resilience
(that is, ensuring that the buildings and
facilities continue to support
independent, comfortable living)
support governance resilience (that is,
ensuring that charity structures and
practices are effective within the local
context so that almshouse charities
continue into the future).



who we are doing it with

“We’ll be working with a wide range of sites, from those in operation for over a hundred years to sites
which have just received planning permission, and from County Durham to Bristol to East Anglia.
Almshouse settings offer a fantastic opportunity to investigate resilience holistically and with sensitivity
to context and from which we hope to learn lessons of importance for older housing and community
resilience more generally. An important theme in our research will be the connection between diversity,

equity and inclusion and resilience."



who we are doing it with




other provision for older people

other charities /housing
charities

almshouse
charities/movement
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our research
findings sit
here?

maintaining and growing — micro to macro

governance

how it contributes/develops/enhances life within an
almshouse —including wider activities/use of
grounds/development opportunities/legacy



Image: studio manifest
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https://www.ribaj.com/products/eco-lab-ipswich-zero-carbon-house-studio-manifest-university-suffolk-east-anglia-enterprise-partnership



https://www.ribaj.com/products/eco-lab-ipswich-zero-carbon-house-studio-manifest-university-suffolk-east-anglia-enterprise-partnership
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« Sharing good practice across the county

» Accessing knowledge contained in projects and individuals
* The hard to treat and the hard to reach

» Cost effective solutions, access to funding

» Access to expertise and people to do the work in Suffolk

« Education and training

* Supply chain issues

* Where does the funding come from?

University
of Suffolk



Universi
/4 of Suffo




