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Overview

1. The What
- policy and regulatory requirements
- definitions

2. The How - dwellings

- energy efficiency in new dwellings
- LZCs in new dwellings

3. The How — non-dwellings
- energy efficiency
- LZCs

4. Summary




Carbon Neutral Buildings — the What and the How FABER MAUNSELL

The What: Policy and Regulatory Requirements

The Known....

Govt has set out intention to require all new dwellings
to be zero carbon by 2016, under Part L

EP and Housing Corporation have set more ambitious
targets

Climate Change PPS: requires LAs to set carbon
reduction targets for strategic sites as part of LDFs

CLG working with UK Green Building Council to
develop “roadmap” for zero carbon non-dwellings

Govt plans to have a public consultation later this year
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The What: Policy and Regulatory Requirements

The Known Unknowns

- What proportion of carbon savings will need to
be achieved
- on/near site
- off-site/ buy-out fund

If there is a buy-out option:
What level will it be set at?
How much will it cost?
What will it be spent on?
How will it be administered?

Govt to consult on and fix “the rules” for zero
carbon new dwellings later this year
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The What: Definitions

Use term “zero carbon” rather than “carbon
neutral”

Relates only to carbon emissions from predicted
operational energy use in new buildings

NET zero carbon over the course of a year

Taken to cover both energy use regulated by
Building Regulations (Part L) and unregulated

Current definition of “zero carbon” dwelling (Code
level 6 energy) set by Code technical guidance
and Treasury
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The What: Definitions cntd.

Current regulated energy uses:
Cooking (gas)

- Space heating, DHW, fixed internal 9%
lighting, pumps and fans, cooling

Current unregulated:

- Cooking, appliances, processes,
communal lighting, external lighting, s

street lighting, lifts S 32%

For dwellings, Code gives standard >

equation for appliance and cooking
emissions, based on floor area

Unregulated emissions ~ 40%
Breakdown of CO2 emissions: 3 bed

No such equation currently available semi, 2006 Part L
for non-dwellings
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The How: Overview

Carbon emissions can be reduced in two ways:

1. Energy efficiency
- Reducing energy demands
- Improved efficiency of building services

2. Use of low and zero carbon energy technologies
(LZCs), either on or near site (with a physical
connection to site)

-  Examples of LZCs:

Heat only: solar thermal, biomass, heat
pumps, waste heat

Electricity only: wind turbines, PV

Combined heat and power (CHP): gas,
biomass, fuel cell/ hydrogen
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The How: Energy Efficiency in Dwellings

Measures to reduce regulated energy:
Super insulation/ improved U values

Improved construction detailing to
avoid thermal bridges

Improved air tightness
Heat recovery
Energy efficient lighting (but not 2006)

Fundamental limit to savings from improved
insulation (up to about Code level 3-4)

Can achieve “passive house” — i.e. zero
space heating requirement

But, trade off against ventilation
requirements

Next slide shows limit
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Breakdown of CO2 Emissions from Regulated Energy Use

Typical New Build (2006 Part L), SAP 2005

Roof 2.0%

Ventilation

losses 18.5% Space heating 51.5%

(made up of heat
Thermal losses shown)

bridging 10%

Walls 8.0%

N DHW use 20%
\ Door 1.9% °

DHW losses 10.5%

Lighting 15%

G floor 2.5% Pumps and fans 3%
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The How: LZCs for Dwellings

For large scale developments:

Large wind ideal, but highly constrained
— require “private wire”

Biomass district heating or gas CHP plus
PV

Biomass CHP most cost-effective — but
technology risk, fuel supply chain issues

Heat from waste-to-energy plants

Supplying heat to non-resi buildings will
iIncrease attractiveness to ESCO

Use of ESCOs likely to be key

Can use in combination with energy
efficiency — but can be conflict!
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The How: LZCs for Dwellings

For small scale developments:

* If true zero carbon is the
requirement, reliant on
combinations of:

 Individual dwelling pellet
boilers and stoves

e PV
e Small-scale wind

« Can use in combination with
enhanced energy efficiency
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Impact on Build Costs

See http://www.communities.qov.uk/publications/planningandbuilding/housingcarbonfootprint
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The How: Energy Efficiency and Non-Dwellings (Office)
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reduction below TER
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The How: LZCs and Non-dwellings

Windpower

If a site has potential for large scale wind,
zero carbon may be possible
But, many constraints:

Noise — separation distance from
dwellings, >400m

Visual and landscape impact
Aviation/ radar/ telecoms
Ecology, etc

Wind resource!

So what if wind not a possibility?
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Royal AsCO, Races

Biomass Trigen

Biomass CHP 28% 8% 9%

Gas Trigen 19 % 8% 9%

Gas CHP L7 8% 9%

Ground source heat & cool 7 8% 9%

H H

Ground source heat 7 8% 9%

Biomass heat & cool 17% 8% 9%

Biomass heat A7 8% 9%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

% below TER
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Summary

. The “rules” for zero carbon new
buildings have yet to be set

. “True” zero carbon can be achieved
for some large scale resi
developments — at a cost

But not feasible for many small scale

or non-resi developments — as
currently defined

. But, significant savings (e.g. 50% CO2
reduction) can be achieved on or near
site at relatively low cost

. Emerging “rules” will no doubt reflect
this reality




