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The need for to focus on housing
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The role of low carbon housing

 Reduce dependence on fossil fuels

* Increase low-carbon energy sources

* Mitigate the impact of climate change
* Reduce fuel poverty

* Improve the built environment
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Whole house energy system

Demand reduction
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Whole house energy system

* Affordable
* Appropriate
* Replicable

* Low energy
e Comfortable
* Low maintenance
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Data collection and learning from experiences
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Stakeholder communication and collaboration

Social housing
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WSA Collaboration with Swansea Council

Phase 1

18 Passivhaus homes in Penlan, complete 2017
Built by Swansea Council

Monitored by the WSA team

Fabric-only approach
Passivhaus standards
Gas boiler, no renewables or storage

Average daily energy consumption 19 kWh
compared to average UK 30-40kWh
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Solcer House - whole house energy system

Designed and built by WSA - 2014-15  + Energy import from the grid was just 2,557kWh in
2020.
* 82% lower than a typical Welsh home.

e EPC rating of A.

4.3 kWp integrated PV panel = Solar inverter

Loft insulation

Transpired Solar Collector

Low e double
glazed windows

, LED lighting

SIPs panel with insulated render Energy efficient
A+ appliances

Retrofitted Tesla Powerwall 2 .j | Exhaust Air Heat Pump
13.5 kWh battery — with heat recovery
’ ' Hot water tank
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WSA Collaboration with Swansea Council

Phase 2

6 1960s bungalows, retrofit
complete 2020.

Very inefficient.

High heating costs.
Very low SAP ratings.
Low levels of comfort.
Damp and mould.
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WSA Collaboration with Swansea Council

Energy import - fell from 16,000 kWh
(electricity and fossil fuels) to 2,000kWh
(electric only).

2,000 kWh exported to the grid.

Very low energy bills, reducing fuel
poverty.

Energy Performance Certificate (EPC)
rating from G (12) to A (95).

No mould or draughts.
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5.8 KW_ BIPV
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WSA Collaboration with Swansea Council

Phase 3

65 new build homes across County
Whole house energy systems approach

Designed and built by Swansea Council - The
Swansea Standard

WSA monitoring homes

* High thermal performance and airtightness but
not to Passivhaus;

* PV panels, battery, Ground Source Heat Pumps.
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4 Swansea Standard sites

Mix of 1 bed flats, 2, 3 and 4 bed semis and 3 bed terraces.
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WSA Collaboration with Swansea Council

Monitoring sample of homes across 4 sites

Short term measurements

 Performance of fabric - U values and air
tightness

* Thermography

 Flow measurements of ventilation systems

* Interviews with residents

Long term

* Energy metering

* Environmental monitoring - temp and
humidity

* Weather
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WSA Collaboration with Swansea Council

Performance of homes is much better than typical housing in the UK

80% lower imported energy than the UK average.
45% - 60% energy provided from energy systems.
65% lower energy consumed than the UK average.

Houses - PV contributes around 20%, Battery contributes around 25%

Flats — PV contributes around 25%, Battery contributes around 35%

100% reported being 90% responded that
satisfied with the overall their homes were

comfort of their homes comfortable in winter
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WSA Collaboration with Swansea Council

ofke
4 a % w
Planning Design Procurement "M

* Lessons have been learnt and applied in later developments - need to be shared widely.

* Not push too hard with Passivhaus standards - systems approach.

* Potential for heat loss to be reduced even further around windows, doors, loft hatches...
« Commissioning critical — particularly ventilation systems.

* Maintenance - ensure systems function as designed.

* Engagement with householders - extend to ensure information is really taken on board.
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Lessons learnt - whole house energy systems

Benefits
e Carbon reductions;
* Reduction in energy bills = reduced fuel poverty;

* Improved living conditions;

» Better quality of life, health and well-being;
» Better built environments.

* Technology options are increasing rapidly - expertise is needed.
* Collaboration is critical to share knowledge and expertise.

* No two houses are the same.

* Data and information is critical to inform decision making.

 Skills and supply chain are fundamental to ensure large scale roll out.
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What next for WSA?

PRESS 1 - Practical Retrofit Early-Stage Survey

y early stages of a retroft. .
s accurately as possible. Please take photos. Use the Notes baxas for extra information and use the space on page 4 1o
drawa ‘plan’ spon
‘Which you may disturbance.

Surveyors Name: House Number:

Role: Address:

Company:

Date: Postcode:

1.1 Front fagade odentation (D 1.2, Urban Context D 1.3. Exposure D
Tk e box Tick e o Tickone b
Q North South O uan
O North East. D South West O Suburban O Normal

O West O Rural O Dense / Enclosed
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21 © 23 [0] 3
0 Pre 1919 O Stoe frame (low thermai mass) O External wal insulation
O 1920- 1944 O Timber frame (low thermal mass) O Cavity filled insulation
O 19451964 o O Double g -
O 19651977 o & O Lot
O 1978-1984 O Moder Method of Construction 0 Loft hatch insulation
0 1985- 1994 O Other - Specity O Floor insutation
O 19942006
O Ater 2008 24. Dwelling type D 2.6, Location of adjoining properties (D
Tk one e Tkt boves that oy
O 1 storey house / bungaiow o
O 2 storey house O Below
__m O 3+ storey house O Left
O Purpose buit flat O Right
O Converted flat o
i Userul contact
Frequently Asked Questions, e
How can | conrl th tamperaturs of my home? e .
Tha temparsturs can be sat on the contrl pansl which i 800

T il SGovts you gas boler.Tour RSaUnE should b set o s 315G t g
you & comfortabla tem parature.

What can | do I the house gets too cold or hat?

Your heating should be set at around 21°6 1o ghe you a Gormfortable temperature.

Ifyour homs i too cold:
= Closa windows and curtsins.

24 hours aday.

Wabs and West Housing

Fyourhome s o ot vill_cany out shecka and
aunia shining ‘mainenance for all the o
tomperatur nologes inyour home, fthers
o ke B the night ot ool i e 5y probiams peses con
Tact he Customer Sanvies

How doss my hot water work? Gorter,

e P hat tap. Funding
When should | use my appliances? s o s by o
I & best i you usa your spplisncas when i is sunry & they wil uss enerey from R
ool Y pre,which s o of char. Tt o yourvashing olotnc seoking, 50N g e Wi Gt
ot

i, Engiecing mnd Fhysical Saknoes
oon for you o use the e s eetricty from the battary n the evoning. Foach Counc (EPSRC.

Do | need to switch off/on the ventilation unit?

Thevrtision untn e il ceiver (sfclean i o o hn and wil s Loty

rodues e amauntof ey thtyou e o heating your home inthe it
Chould ahieys b5 ON. 1t 206t around 107 por syt ru

When you ara cooking or sfsr  showsr the smount. of MOiStUr in the sif in your

home will increases. The ventilation rate of the unit will increase temporarily to re-
300 o ol sty you i s th bt i by th e (o sy
inireacs the verbision . \Nalgs&Wen

Can | openthe windows?
You can open the windows f you wart. The veniltion unit works to provids fash
polln. f per

iy s po]
o

UNIVERSITY
How do the solar PV panels and the battery work together?
The ol Y panch n your roof seree secviy drig the darime whon 1
ey ek i e h o S oy SRS ihey s on o PRIFYSGOL
ety e prdutod by s Somt Y pat 1 you s weing ot 5 coed
ety ot o 13 v e, T sty core n e sy i ety b CAER >
emd i your oprl itis dark ¥ =

How should the equipment be maintained?
Wales and West ok
ggies n your home. e sre o Prob . s o 6 st Sa o

| EPSRC

innovate UK

Do I have todo arything I leave the hous for @ week or more?
Lnclyou gy n

panels and the battery ON at all imes.

What are you monitoring and why?
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Thank you

For more information about the Low Carbon Built Environment research please contact:

Prof. Joanne Patterson, Welsh School of Architecture, patterson@cardiff.ac.uk
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