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Sustainable Design?
‘Why' not What!

Carbon Countdown
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Do you think the heating of your home Is efficient?

In 2021 95% of UK homeownaers said that the heating
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Sustainable Design?
The Future Homes Standard
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Future Homes Standard
Impact on Households
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Future Homes?
De-carbonising the
UK energy grid
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20% of tenants live in fuel poverty

100 e, Poorly insulated homes lead to fuel poverty,

gl condensation and mould issues, affecting air quality
MM ak and causing asthma and other chronic diseases.
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Healthy Building
What are the issues?
Scientific research suggests that poor air quality promotes:
- Asthma - £1.1 billion costs to NHS
- Cancer - £18.3 billion - £5billion to the NHS
- Diabetes - £23.7 billion Low er Homes
- Obesity - £27 billion — £9.7 billion to the NHS ) Eﬂ gy 1
- Mental health disorders - £70 billion - £26 billion to UK employers alone, N
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Passivhaus vs Future Homes Standard

Low Carbon Design — Performance Gap?
Green building - the Industry Standard performance gap
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Passivhaus - What makes it?

The Passivhaus Institute defines three sets of criteria
that a building has to comply with to meet Passivhaus
standard:

The Passivhaus Standard

The principles behind the Passivhaus design methodology and

P> Energy Criteria
what’s needed to achieve it

\Fn 3 P> Comfort Criteria
l*:-*i".u'»-":-" P> Hygiene Criteria
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Passivhaus - How does it work?
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Insulation

U valua <0.15-0.30
WimzK

Air tightness 0.6m3/m3h

Thermal Bridge free
(following the: .P_H method)

High Performance.
Windows and Doors

MVHR >75% eficlent

Optimized ﬁ{rf'-"; A
Orientation

Compact Building Form
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EnerPHit - How does it work?
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Low Energy Retrofit— How does it work?

Energy use/losses 1960-ies dwelling

DHW Walls

Heating system
Inefficiencies

Floor

Ventilation
Infiltration
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Benefit of Passivhaus/renewables over BRegs?
Comparison of energy saving potential of ‘passive’ strategies (fabric
improvement) vs aclive strategies (renewable technology) in kWh/a for a

typical 4 bed house.

Fabric Insulation (pH) IS £210lyr

Aittightness (PH) _ 231§{yr i

MVHR PR £306lyr |

Triple Glazing TR ; £1ﬂﬁfyrl-:‘:' '{‘.\\,

Improved thermal bridges — | .5155!9[. L‘EJ:‘
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(Cost savings based on electricity price of 15p/kWh)
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Benefit of Passivhaus/renewables over BRegs?

Payback periods (in years) for individual energy efficiency measures for
a typical 4 bed house.
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Case Study B
Deep Energy Retrofit at Scale e
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Whole House
Deep Energy Retrofit
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Whole House Deep Energy Retrofit

The Brief

+ Net Zero Energy over the course of a year.

+ Subsidy free

+ Retrofit complete within 10 working days with residents in
place

« 30-year minimum performance guarantee for energy and
comfort -

« Reproducible at srale

BEFORE REFURBISHMENT
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Whole House Deep Energy Retrofit
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Construction
Windows/Ventilation Units
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Construction
Roof
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Construction
Services
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Whole House Deep Energy Retrofit
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Thank you!

Tomas Gaertnor
tomas,gaerner@SE3Design.co.uk
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