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Scene Setting — The Process

“  “examine the energy efficiency metrics and standards which will realise
our ambition of the highest practical energy efficiency level realisable in

all dwelling types” . .
Housing Minister Statement, July 2009




Scope of ‘Energy
Efficiency’

Energy Efficiency Standard

“ Building fabric U-values
“  Thermal bridging

“  Air permeability

“  Thermal mass

Solar, metabolic, lighting
& appliance gains

Carbon Compliance Standard

® Heating / cooling
appliances (boilers, etc)

" Mechanical ventilation
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Hot water

® Active controls

" Fixed lighting

® All LZC technologies
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Metric for Energy
Efficiency

- [kWh/mZIyr] space heating & space cooling demand

“ Design standard = \With design guidance

“  Performance standard

“ Design Flexibility

. . .
Takes into account building form ﬂemc: S— - \
“  Promotes innovation

“ Known level of performance

“ Known ‘currency’ across other
countries

Don’t know

Don’t understand /

/llll
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Space Heating & Space Cooling Demand, kWh/mz2/yr
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Energy Demand (kWh/m?2/yr)
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Small flat (43m2)

Large flat (66m?2)

Mid terrace house (76m?2)

Semi detached/ end
terrace house (76m2)

Detached house (118m?)

House types modelled

“  Small mid terrace house

“ Life time homes compliant
mid terrace house

“ 3-storey mid terrace house
with integral garage

“  2.5-storey mid terrace
house (room-in-roof)

“ Large detached house

“  Bungalow



Specifications Modelled

Baseline Spec B | Spec B | Spec C- | Spec C-| Spec C |Spec C| SpecD
(NV) [(MVHR)| (NV) [(MVHR)| (NV) |(MVHR)| (NV) (MVHR)
@‘;ﬁ;”a' 028 | 025 | 018 | 018 | 015 | 015 | 0.15 | 015 |0.15-0.09
<
‘= | Party Walls 0.5 0 0 0 0 0 0 0 0
5 Floor 0.2 0.2 0.18 0.18 0.15 0.15 0.15 0.15 |0.15-10.08
§ Roof 0.16 0.15 0.13 0.13 0.11 0.11 0.11 0.11 |0.10-0.06
C?G Windows 1.8 1.5 1.4 1.4 1.2 1.2 0.8 0.8 1.0-0.6
- (double) | (double) | (double) | (double) | (double) | (double) | (triple) | (triple) (triple)
Doors 1.6 1.4 1.2 1.2 1 1 1 1 0.8
Air leakage
(m¥hr/m?) 7 5 3 3 3 3 1 3 1.26 -0.41
Thermal
bridging 0.08 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.04
(W/m2K)
Natural | Natural Natural Natural Natural
Ventilation (extract | (extract | MVHR | (extract | MVHR | (extract | MVHR | (extract MVHR
fans) fans) fans) fans) fans)




Buildability: Walls — Masonry example

Spec A




Buildability: Floors




Buildability: Roofs

Spec A
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Costs for Energy Efficiency
Standards and Carbon
Compliance

Jobran Hammoud
from Davis Langdon
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Scope

Established capital costs for elemental upgrades for
each Specification

Established capital costs to achieve carbon |
compliance 70% (a solar thermal and photovoltaics
route)

Established the life cycle costs and savings of energy
efficiency standards and the carbon compliance route

Cost analysis fed into the decision making process
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Data Assumptions and Sources

Capital costs

Upgrades priced on an elemental basis (e.g. extra wall insulation, window triple gazing, etc)
All costs are extra over costs from the baseline specification
Data sources:

= Dauvis Langdon data for simple fabric elements (e.g. insulation)

= Market supplier's quotations for windows and mechanical ventilation

= Air-tightness and thermal bridging were based on costs by DL plus Fabric and Form working group
= Remaining are Davis Langdon 2009 Q2 prices

All costs include supply and labour and any direct implications of upgrades
Costs are based on prices for a medium size developer and for a small development (less than 25 units).
Assumptions:

1) All costs Include preliminaries and overheads/profits
2) Exclude external works, drainage and services

3) Exclude VAT, professional fees etc

4) Assume a basic and minimal specification of finish
5) Assume there are no abnormals



Data Assumptions and Sources

Capital costs — Solar Thermal and Photovoltaics

Include installation, testing & commissioning, attendances and overheads/profits
Exclude VAT and building services distribution

No allowance included for grants

Exclude feed-in tariffs

Costs are based on prices for a medium size developer (average between small and large) and for a small
development (less than 25 units).

Life Cycle Costs

The scope includes the extra over components affected in each spec (i.e. baseline house is not modelled)
Affected fabric elements are lighting, windows and MVHR (where applicable)

Analysis carried out for 60 year period

Life cycle scope includes strip-out, maintenance and replacement for building components (lighting, windows and
MVHR) and maintenance/replacement for PV and solar thermal. Replacement of PV and solar thermal carried out
every 25 years.

All costs and savings are discounted into present values using a 3.5% and 5% discount rate

Energy savings are based on SAP 2009 energy outputs and current gas/electricity price factors.

The energy savings are factored through an RPI (2.5%) and RP1+2.5% (5%) energy price inflation



% Capex Increase

Energy Efficiency Capital Costs

Semi-detached House - Energy Efficiency Costs
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17



Energy Efficiency Capital Costs

Detached House - Energy Efficiency Costs
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Energy Efficiency Capital Costs

Small Flat GF - Energy Efficiency Costs
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Carbon Compliance Capital Costs

Semi-detached House - Carbon Compliance 70%

Baseline
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NV NV
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	Wall Costs
	Window costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Thank you from the Zero Carbon Hub��Rob Pannell�Head of Housing�Ian Butterss�Project Co-ordinator�Jobran Hammoud�Davis Langdon

