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UK Government Commits to Support a Green Economy i August 2011

Government commitments to SUppOl’t a4 green economy

# HM Government

Enabling the Transition
to a Green Economy:
Government and business
working together

Develop a green policy framework which:

|s effective, clear, stable and as streamlined and
minimally burdensome as possible;

Encourages investment;

Protects existing investments, where possible,
through use of ‘grandfathering’ (protecting
pre-existing rights).

Promote the UK as a global leader in green
exports and encourage green inward
investment.

Provide accessible advice and support to enable
businesses to increase their resource efficiency,
resource security and resilience to dimate change.

Ensure that Government ‘green’ policies take
into account the competitiveness of UK-based
companies, including Energy Intensive Industries
and develop measures to support businesses
most hit by transitional costs.

Ensure the skills system responds to the dermand
for skills created by shift to green economy.

Support the development of greener products,
services, and technologies, though continued
support for R&D and innovation.

Encourage investment in infrastructure and
ensure that infrastructure supports the
green economy, incuding through the Green
Investment Bank

Enable UK-based businesses to compete in
green, low carbon supply chains where the UK
has expertise.

Procure products that meet cost-effective
sustainability standards.

Help businesses understand the value of and
their impact on the natural environment.

Work with Government to:

explore voluntary approaches to greening
products and services;

Identify areas of green policy and regulation
which can be streamlined whilst remaining
effective;

Invest in greener products, services and
production processes.

Help Government publicise the skills and
expertise of UK-based business.

Become increasingly resource efficient and build
risks of energy/resource security and dimate
change into future business planning.

Continue to explore production processes and
business models which reduce use of resources
and carbon emissions.

Help articulate skills demand through
involvement in LEPs, and Sector Skills Councils

Design, develop and promote greener products
and services, including enabling technologies.

Invest in infrastructure that will support the
green economy.

Work together, where possible, to help build
UK-based supply chains.

Adopt sustainability standards for their
procurement.

Consider the value of the natural environment
to their business.

25/10/2011
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Better Government Regulations

/4. The Government will work to ensure that
the system of environmental regulation is
effective, proportionate, coherent, clear
and implemented in a way that minimises
burdens on businesses, In line with the
prmmples of better regulation.

the cer‘tamty that regulation offers, which can

N some Instances — In energy efficiency, for
example — lead to a better deal for consumers.

25/10/2011
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Allowable Solutions for New Homes

Up to Mid 2008

All carbon emissions fo be mitigated on site. (Code For
Sustainable Homes Level 6). Essentially zero carbon
achieved using energy efficiency and on site low and
zero carbon technologies.

Mid 2008
Concept of Allowable Solutions proposed after studies
revealed that it would be irnpracﬁcal to achieve zero
carbon on many sites using the Code 6 definition. No
attempt yet to specify scope of Allowable Solutions.

Mid to late 2009
A T70% Carbon Compliance line is drawn by Govemnment after
initial consultation (note that this 70% reduction of emissions
T applie_:s only to Regulateg Energy_L!se)__ leaving Allowable
Solutions as the mechanism for mitigating about half of the
0% Carban carbon emissions from a typical home. In late 2009, a
minimum Fabric Energy Efficiency Standard is proposed as
1 part of Carbon Compliance.

R~

Fabric Standard

February 2011
Evidence-based recommendations identify more realistic
Carbon Compliance levels for homes: approximately 60, 56

!7 z—l—l :4' !—:—'— (=

T and 44% reduction over 2006 levels, depending on dwelling
2011 type. Allowable Solutions now required to mitigate . Allowable Salutions
Carbon significantly more than half of the emissions from a home.
Compliance Carbon Compliance is to be based on actual performance. . Carbon Compliance
-ll.: March 2011 R = Carbon emissions from
Post Budget, the emissions from unregulated energy use Regulated energy use (heating, hot
are no longer in the definition of zero carbon. Allowable water etc)
R Solutions are still needed, however, to bridge the gap
between the Carbon Compliance levels proposed for U = Carbon emissions from
L 2016 Part L and the zero carbon target (now defined as Unregulated energy use (eg plug in

'no emissions from Regulated energy use’). zppliznces)

ALLOWABLE SOLUTIONS FOR Figure 2 Evolution of Allowable Solutions
TOMORROW’S NEW HOMES

TOWARDS A WORKABLE FRAMEWORK

25/10/2011
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Energy Performance of Buildings - What Does It Do For You?

The EPBD drives requirements for Building Regulations, Energy

Performance and Display Energy Certificates, Plant inspections. The recent
Orecastodo places additional requirements
to be implemented soon.

1862010 | EN | Official Journal of the European Union L 153/13

DIRECTIVE 2010(31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 19 May 2010

on the energy performance of buildings

(recast)

Recast is 31 Articles over 16 pages
And five annexes over 7 pages

25/10/2011
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EPBD 7 Recast 2010 Articles 3 -10

Article 3

Adoption of a methodology for calculating the energy performance of buildings
Article 4

Setting of minimum energy performance requirements

Article 5

Calculation of cost-optimal levels of minimum energy performance
requirements

Article 6

New buildings

Article 7

Existing buildings

Article 8

Technical building systems

Article 9
Nearly zero-energy buildings

Article 10
Financial incentives and market barriers

25/10/2011
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EPBD2 Article 91 Nearly Zero-Energy Buildings

Article 9
Nearly zero-energy buildings

1. Member States shall ensure that:

(a) by 31 December 2020, all new buildings are nearly zero-
energy buildings; and

(b) after 31 December 2018, new buildings occupied and
owned by public authorities are nearly zero-energy
buildings.

Member States shall draw up national plans for increasing the
number of nearly zero-energy buildings. These national plans
may include targets differentiated according to the category of
building.

2. Member States shall furthermore, following the leading
example of the public sector, develop policies and take
measures such as the setting of targets in order to stimulate
the transformation of buildings that are refurbished into nearly
zero-energy buildings, and inform the Commussion thereof in
their national plans referred to in paragraph 1.

3. The national plans shall include, inter alia, the following
elements:

(a) the Member State’s detailed application in practice of the
definition of nearly zero-energy buildings, reflecting their
national, regional or local conditions, and including a
numerical indicator of primary energy use expressed in
kWh/m? per year. Primary energy factors used for the deter-
mination of the primary energy use may be based on
national or regional yearly average values and may take
into account relevant European standards;

(b) intermediate targets for improving the energy performance
of new buildings, by 2015, with a view to preparing the
implementation of paragraph 1;

(c) information on the policies and financial or other measures
adopted in the context of paragraphs 1 and 2 for the
promotion of nearly zero-energy buildings, including
details of national requirements and measures concerning
the use of energy from renewable sources in new
buildings and existing buildings undergoing major reno-
vation in the context of Article 13(4) of Directive
2009/28EC and Articles 6 and 7 of this Directive.

25/10/2011
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The Building Regulations 2010

STATUTORY INSTRUMENTS

2010 No. 2214
BUILDING AND BUILDINGS, ENGLAND AND WALES

The Building Regulations 2010

Made - - - - th Sepiember 2010
Laid before Parliament Gth September 2010
Coming into force - - Ist October 2000
CONTENTS
PART 1
General
1. Citation and commencement 4
2, Interpretation 4
PART 2
Control of Building Work
£} Meaning of building work 6
4. Requirsments relating to building work 7
5. Meaning of material change of use g
. Requirsments relating to material change of use g
7. Materials and workmanship 9
8. Limitation on requirsments a9
9. Exempt buildings and work 9
10, Exemption of the Metropolitan Police Authority from procedural requirements 10
11, Powerto dispense with or relux requine ments 10
PART 3
MNotices, Plans and Certificates
12, Giving of a buillding notice or deposit of plans 10
13, Particulars and plans whene a building notice is gven 11
14, Fullplans 12
15, Consultation with sewerage undertaker 13
16, Motice of commencement and completion of certam stages of work 13
17. Completion certificates 14
18, Unauthorised building work 14

PART L CONSERVATION OF FUEL AND POWER
Conservation of fuel and power
L1. Reasonable provision shall be made for the
conservation of fuel and power in buildings
bv—

(a) limting heat gains and losses—

(1) through thermal elements and
other parts of the building fabric;
and

(11) from pipes. ducts and vessels
used for space heating, space
cooling and hot water services;

(b) providing fixed building services
which—

(1) are energy efficient;

(11) have effective controls; and

(1) are commissioned by testing and
adjusting as necessary to ensure
they use no more fuel and power
than is reasonable in the
circumstances.

10
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Comus is Europe’s Second Largest stesl progucer.
With main steelmaking operations primarity in tha
Uk and fhe Matheriands, Corus supplies steel and
related sarvices fo the construction, automotise,
packaging, mechanical engineering and ather
markeisworldwide.

Comus & 3 subsitiary of Tata Steal, ona ol the world's
1op ten steel prIOUCErs. The combined enterprce nas

The British Constructional Stagkwark Association
Limiterd [BCS4] is the national organisation for the
steal construction industry. Mamber companies
undertaka the design, fabrication and erection of
Sleabyork for all forms of constructan in buildings
and civil engineering. Assaciate Mambers ame thase
principal companies invoved in the direct supply to
all ar some Members ol companents, materials

or products.

an aggregate crude steel capacity of mare than 78
million tannes and apprasimately 61,000 emplayees
across four continents.

With inmawation and candinuads improsement at the
heart of its business parformance, Corus aims
creale value by affering a diflerantiated product
ranga supportad by unrisalled cushomar saryice.

WAL COTUSCONSHUCEoN.Com

Tne principal obgectives of the association are to
promote the usa of struchural stestwork, 10 assst
specifars and cliands, b ensure that the capabilities
and actwities of the industry arewidely undersiood
and to provide mambers with prolessional serices in
technical, commercial, contrachual, quality assurance
and health & salely matters.

WWWLSEERICDRSEMUCHON 0N

- AECOM, the global prowider of prosessional technical
“ -cm and management support sendices ta 2 broad rangs
af markets; including transportation, tacilifies,

emironmental and enery, is project managing
ihe Target Zeroiniliative.

It = leading an the structural, operational enengy
and GREEAM alements of the project. AECOM is

@ Gy’ril Eweett Cyril Swestt is an intermational constructian

Bl o and property consultancy offering expertise in

quanitity survaying, project managemant and
managemant cansultancy.

Durwide knowledge af the costs and benetits of
sustainable design and construction, combined with
expertise in stralegic and practical elivery enabies
us to develop commercial robust solutions.

! SC1 [Tha Steel Construction Institute] is the leading,

scCl

Steel Knowledge

indapandent privider of technical expartise and
disseminator of best practics to the steel construction
sactor Wawork in parinershipwith clients, members
and industry paers b help build businasses

and privite compeditive advantage through ihe
cammercial application af our knowledge. We are
cammitted to oftering and promoting sustainable

and emvironmentally responsiole solutions.

investigating hiw operational energy usa can be
reduced through good design and speciication of
\ow and zero carbon technologies. it & also applying
BREEAM to each of the splutions and advising how
“ery Good”, ‘Excelient’, and ‘Dutstanding’ BREEAM
ratings can be achissed at the Iowest cost.

WAL 2 OO COMm

Ini Target Zaro, Cyril Sweett isworking closaty wilh
AECOM fo provide fully costed solutions for all aspects
of the project, and analysis ol the optimum mutes to
BREEAM compliance.

WHWLCYTilsweett.oom

The SCI is supporting AECDM with the aperational
2nargy and BREEAM work packages and &
responsible for developing design guslance

hased an the ressarch.

www.steel-sci.om

25/10/2011
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Zero Carbon Buildings
Definition of Zero Carbon Homes and Non-Domestic Buildings

Cost not éxceeding
Allowable Solutions £X per tonne CO,

Carbon Compliance
(on-site + connected heat)

Energy Efficiency

25/10/2011
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ZERO Carbon Building Definition

Policy based on a 3-fold mix of:
Fabric Energy Efficiency — reducing energy demand through eg high insulation, glazing,
efficient lighting

On site measures — microgeneration and connected heat (‘Carbon Compliance’); and
Off-site measures — to make up for carbon which can’t be mitigated in or on the home
(‘Allowable Solutions’).

Regulation threshold to cover
emissions from heating,
hot water, lighting but not
appliances.

Allowable solutions to be
priced relative to long term
cost of carbon

Govt will use ZC Hub
report as basis for
consultation on future Building
Regs.

Allowable Solutions

Carbon Compliance

Govt will introduce Z2C
Hub fabric energy efficiency
standard in future
Building Regs

Fabric Energy Efficiency

25/10/2011
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Low & Zero Carbon Options
(LZCs)

&

Solutions using on-site low
carbon technology

15

Solutions using off-site low
carbon technology

25/10/2011
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Ways to Achieve Zero Carbon

Determine a target for contribution

Determine a CO; emissions
reduction target

Review brief requirements against CO;

target (e.g. comfort conditions etc)

Optimise rooflight area [balance
solar gain, heat loss and daylight]

Optimise insulation levels

Choose design and construction
method to minimise cold bridging

Ensure design can deliver

advanced air tightness

Consider use of high and level openings
to mitigate overheating

Establish reduction in CO;
emissions from energy efficiency

Energy Efficiency
16

from on-site LZC

Determine a budget for

LZC technologies

Establish amount of solar access and
roof area available for photovoltaics

Establish potential for wind (e.g. size
of site, proximity to housing, wind

resource etc)

Consider biogas heating [if sufficient
local supply of organic waste and

demand for]

Determine practicality of connecting
to local off-site LZC (to provide directly

connected heat)

Establish likely contribution from

on site LZCs

Review whether client is prepared
to connect to off-site LZCs

Review potential to contribute to
local heat infrastructure fund

Establish availability of
off-site LZC generation

Determine practicality of connecting
to local off-site LZC generation

Determine opportunity to export
heat to neighbouring buildings

Establish potential for
allowable solutions

25/10/2011
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The School Building

AChrist the King centre for
learning - Completed
December 2008

A900 pupils & 50 members of
staff

ATotal floor areai 10,150m?2
AA 591m?2 sports hall

AA winter garden covered by _..
an ETFE roof

ABuild cost - £20m.

Christ the King centre for learning i Knowsley, Merseyside

17 25/10/2011
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Structural Options

18

BASE CASE: STEEL FRAMEWITH PRECAST OPTION 1: IN SITU CONCRETE FLAT SLAE AND OPTION 2: STEEL FRAME AND DECKING WITH IN
HOLLOW CORE FLOOR SLABS COLUMNS, LIGHTWEIGHT STEEL ROOF SITU CONCRETE, STEEL PILES AND GLULAM
SPORTS HALL FRAME
STRUCTURAL DESCRIPTION STRUCTURE TOTAL COST PLAN TOTAL BUILDIMNG DIFFEREMCE
OFTION cosmi RATE RELATWE TO
BASE CASE
£/m? of GIFA 4] £/m? of GIFA %
BASE CASE Steel framse; 250mm hollow core precast 203 22 500,000 2,335 -
units; 75rmim screed
OPTIOM 1 In-situ 350mm concrete flat slab; 400 x 182 22,300,000 234 -0.88
400rmm columns
OPTIOM 2 Steel frame; 130mm concrete slab on 120 22 100,000 2,294 -1.78
metal deck
25/10/2011
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Structural Options T Results for School

30
25
20
15

10

Building Emission Rate BER (kgCO2/m?%yr)

Basecase) Lightweight claddingon  Stuctural option 1) InSitu concrete  Stuctural option 2) Steel beams with
steel frame, precastslab flat slab with lightweightsteelroof concrete slab on steel deck, steel

piles and glulam sportshall frame

19 25/10/2011
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Energy Efficiency Package B - School

Capital
cost
increase
1.4%

41% of
regulated

33% of
total
emissions

21

Includes Package A l

N

Advanced air tightness
Steel frames with

composite steel metal
deck and steel piles

Daylighting dimming
lighting controls

Passive chilled beams
High efficiency boilers
Ideal orientation+shading

Very high efficiency lamps

and luminaries
(1.75W/m*/100lux)

TARGET

Improved wall

insulation
(0.25W/m°K)

'—/ Energy Efficiency

25/10/2011
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On-site Technologies

Energy efficiency package B

Large Solar Water Heating

Open-loop Ground Source Heat Pump Single Cycle
Small TkW wind turbine

Open-loop Ground Source Heat Purmp Reverse Cycle
Large fuel cell CCHP

Large gas fired CCHP

Large fuel cell CHP

Closed-loop Ground Source Heat Pump Reverse Cycle
Closed-loop Ground Source Heat Pump Single Cycle

Large ground duct

See Table 1

216.1m?
Sized to provide as much hot water as is practical

Space heating

Futurenergy
&.2m tower
1.8m rotor diameter

Space heating and cooling

Space heating, cooling, hot water and electricity
Space heating, cooling, hot water and electricity
Space heating, hot water and electricity

Space heating and cooling

Space heating

Supplying tempered air to the whole building
Small systern is more cost effective than package B

29

25/10/2011
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On-site Technologies

— T
| Energy efficiency packageC
T Small fuel cell CHP Hotwater and electricity
Ej Large gas fired CHFP Space heating, hot water and electricity
&g Large biomass fired CCHF Space heating, cooling, hot water and electricity
EE‘JI Large anaerohic digestion CHP Space heating, hot water and electricity
=ZZ Large biomass fired CHF Space heating, hot water and electricity
DS Small anaerobic digestion CHP Hotwater and electricity
E Small biomass fired CHP Hot water and electricity
Small gas fired CHP Hotwater and electricity

29 25/10/2011
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Off-site Technologies

OFF SITE TECHNOLOGIES

LARGE 2.5MW WIND TURBINE ON-SHORE

LARGE 5.0MW WIND TURBINE OFF-SHORE

MEDIUM 330KW WIND TURBINE

LARGE GAS FIRED CHP OFF SITE

LARGE FUEL CELL CHF OFF SITE

LARGE BIOMASS FIRED CHP OFF SITE

LARGE ENERGY FROM WASTE OFF SITE
LARGE ANAEROEIC DIGESTION CHP OFF SITE
LARGE WASTE PROCESS HEAT OFF SITE
LARGE BIOMASS FIRED CCHP OFF SITE
LARGE FUEL CELL CCHPF OFF SITE

LARGE GAS FIRED CCHP OFF SITE

TECHNOLOGY MNOTES

NORDEX
100M TOWER HEIGHT
99.8M ROTOR DIAMETER

REPOWER

MTMTOWER HEIGHT

126M ROTOR DIAMETER

(LARGEST COMMERCIALLY AVAILABLE)

ENERCON

50M TOWER HEIGHT

33.4M ROTOR DIAMETER

COULD BE ON SITE IN SOME CASES

SPACE HEATING, HOT WATER AND ELECTRICITY

SPACE HEATING, HOT WATER AND ELECTRICITY

SPACE HEATING, HOT WATER AND ELECTRICITY

SPACE HEATING AND HOT WATER

SPACE HEATING, HOT WATER AND ELECTRICITY

SPACE HEATING AND HOT WATER

SPACE HEATING, COOLING, HOT WATER AND ELECTRICITY
SPACE HEATING, COOLING, HOT WATER AND ELECTRICITY
SPACE HEATING, COOLING, HOT WATER AND ELECTRICITY

24

25/10/2011



GREEN
BUILDING

Low Energy/Low Carbon COUNCIL

TARGET

ZERO)

AZCOM

11.5% capital cost uplift

25
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