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Oil And Gas “Rust”:
An Evil Worse Than Depletion
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Figure 71: The Graphic Rating sub-tab in the Asset Rating tab of the Ratings form
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In Partnership with Envirolink Northwest

Support and advice

Kevin Lambert, Carbon Trust
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In Partnership with Envirolink Northwest

Designing for Sustainability

Alex Solk, Sheppard Robson




NWEF Low Carbon Buildings
‘TOWARDS A ZERO CARBON FUTURE’

sheppardrob
son
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Energy Consumption
Guide — ECON 19: 2001
Benchmarking
www.actionenergy.org.uk



LIFE CYCLE CARBON FOOTPRINTING —
One Kingdom St, Paddington

Materials monitored from construction to demolition:

- Embodied energy calculated
- Fuel and electricity used in construction
- Waste lewvels factored in

- Estimated energy for end of life
demolition

The results:

- Embodied carbon in material 85%

- Carbon created by construction 13%

- Estimated carbon produced by demolition 2%

- Total embodied energy represents about 20% of its
total lifetime carbon footprint. Increase to 40% as
legislation advances

Electricity used in on-site offices 4.2%

Raised floors 4.6%

Concrete works 18.0%

Steel for frame 35.0%

Piling 4.1%

Waste 1.8%

Lifts 1.2%

Vehicle deliveries 1.8%

Cladding 8.4%

M&E, ventilation & fit-out 10.7%
Roof 0.9%

Walls & partitions 2.1%



SHEPPARD ROBSON OFFICES - Manchester

Suppliers 1ISO14001 accredited

Evidence of managed systems for
tracking deliveries, energy usage &
waste management

Low embodied energy material
specification: A rated — Green
Guide

Exposed ceiling providing good
thermal mass

Maximised natural daylight
Low-energy lighting throughout

Showers and cycle park facilities
provided

Carbon footprint measured & offset



SHEPPARD ROBSON: 1SO 14001... . 1%



THE ZERO CARBON FUTURE!

How will the Code effect the housing market?






The way we live is changing.

Today home ownership is an environmental
responsibility; individually we have a duty to
cut energy consumption and collectively we
must create communities which are
sustainable and can be adapted to deal with
future climate change.



The Code for Sustainable Homes

The Code for Sustainable Homes is the single
national standard for house building.

Its ambition is clear; guiding the design and
construction of sustainable homes to set
world class standards that reduce the impact
our homes have on the UK’'s carbon
emissions.

The Code uses a rating system - indicated by
stars (1 to 6) - to communicate the overall
sustainability performance of a home. The
performance is split into nine design
categories:

Energy & carbon dioxide
Materials

Ecology

Waste

Pollution

Health & well-being
Water use

Surface water run off
Management






How will the Code effect the quality of housing in the
UK?



Off-site 2005

Innovation Park
BRE

Garston

W atford









For Code Level 6, the mandatory heat loss parametes very low (0.8) placing very
high demands on the building envelope. The paramate an expression of the
combined effect of building volume, floor area, en®lope surface area, insulation (‘U’

value), thermal bridging, envelope air-tightness, lazing performance and relative
area, together with the chosen methods of ventilatn.

Success Is dependant on the
effective combination of passive

elements and active systems.



To achieve net zero carbon operation, building env@pe must be as efficient as
possible and energy demand must be reduced to ansabdute minimum. Only when
the lowest possible total energy requirement has ba established, and fluctuations in

demand on a daily and annual basis are understoodan a realistic solution for the
provision of renewable energy be engineered.

Technology to Technology to
reduce energy generate
consumption renewable energy



Passive and active energy
reducing systems

Services are fully integrated

With smart metering and
monitoring recording energy
consumption and enabling
occupants to identify if any
wastage is occurring, a more
environmentally aware
lifestyle is promoted.

Rainwater storage tank
and recycling system

Rainwater
collection

Selective
thermal mass

Free air movement

Windcatchersecure
passive cooling system

Renewable energy
technologies

Building integrated
photowvoltaic (BIPV)

Solar themal array

Low wolume,
water efficient
sanitary ware and
appliances
incorporating grey
water recycling

Mechanical ventilation
with heat recovery
(MVHR)

Heat store Biomass
boiler






Energy & carbon dioxide

* Walls, roof, floor U-values = 0.11W/m2K —
Kingspan TEK System 284mm thick (2x 142mm)

* Windows = 0.7W/m3K (inc. timber frame), triple
glazed, gas filled (NorDan)

* Air permeability = 1m3/h/m? at 50 Pa
* Thermal bridging max 4.5% of surface area

» Mechanical ventilation = 88% efficient heat
recovery MVHR with specific fan power
0.92W/l/s (Kingspan KAR)

* Lighting — 100% compact fluorescent
* Dedicated drying room with permanent fittings

* Energy labelled A++ white goods

 External lights, and internal lights to circulatio
areas on PIR (presence detection)

* Dedicated cycle storage
» Allowance for home office facilities

* On-site renewable energy: 4.7kW, 47m?
photovoltaic's

* 10kW automatic wood pellet boiler (only 2kwW
required, but

» Automated wood pellet store / hopper, filled
three times a year

* 4m2 solar hot water to eliminate wood resource
used in summer



Materials

Walls and roof — Kingspan TEK structurally
insulated panels (SIPS)

Cladding — sweet chestnut from managed coppice
All timber products from FSC or PEFC sources

Paved surface from recycled or sustainable
sources

Natural rubber flooring with 50% recycled content

Ecology

Improved biodiversity through native planting and
creation of surface water environment (swale)

Health & Well Being

High daylight factors to key areas — 1.5 - 2%
Provision of private external spaces (balconies)
Lifetime homes amenity standards

Water

Potable water reduction: Low water shower (6
litres/min) and taps. Dual flush WC (4/2 litres)
160 litre bath (Hansgrohe)

Water labelled A++ washing white goods (Miele)
Grey water recycling for WC flushing (Ecoplay)

Rainwater harvesting for washing machine and
irrigation (Envireau)



This chart compares the estimated energy
use for Kingspan with benchmarks and
measured data. The Building Regulations
estimates were done for a similar size and
shape house



The energy cost of running the Kingspan Lighthouse
house will be about £31 per year.

This is solely for the wood pellets required foas@
heating (based on 1.8p/kWh) and hotwater in winter

There is no operational cost for electricity!

A house of the same size and shape but built t6 200
Building Regulations standards would cost about
£500 a year in energy bills.












Early sketch design

Plans and sections









south entrance

facing
roof
bedroom
work
bathroom
live
utility  bedroom
sleep
section ground floor plan

general arrangement

dining

kitchen

sitting

balcony

first floor plan

































the present
























the future?

onwards & upwards!

We have already learnt a
great deal from lighthouse.
But, it is only the
beginning. Not only are we
continuing to develop and
improve on the
performance of the
prototype, we are
developing a range of
homes of different sizes
and configurations — all
with lighthouse ‘DNA’ —
that can all perform at CSH
levels 4, 5 and 6...









Greenhouse

Sheppard Robson Arup Davis Langdon
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In Partnership with Envirolink Northwest

Case Study

David Ritter, Building Design Partnership




Integration of passive and
low carbon technologies into
buildings

Case Study — BDP Manchester

dawvid ritter







‘meeting the needs and
aspirations of the present without
compromising the ability of future
generations to meet their own
needs.

Our Common Future. The World
Commission for the Environme nt
and Development, 1988

Think global, act local

Social, Environmental and Economic
Sustainability —




legislation

relentless pace of increasingly rigorous
regulations and assessment tools

» EU Energy Performance of Buildings Directive
* Building Regulations Part L2 2006

» Planning Policy Statement 1
* Planning Policy Statement 22
 Planning Policy Statement 26




approach

only a truly integrated
design approach with all
professionals; clients and
contractors working
together will achieve
success




simple approach



simple approach



simple approach






BDP
Manchester
New Office







Early concept sketch




early section
Integrated design




Working model




Working model




Developed diagrams




Cad renders







environmental engineering







ventilation and thermal comfort




energy & CO,

149941

201586

Total Heating Fuel Energy Costs

Total Electrical Energy costs £8,063 A

104825

Total Energy Costs Per Year £11,840

133314




daylight and lighting

3.5% ave daylight factor
daylight linking system
differential dimming

task light led scheme

absence detection to workplace
presence detection to circulation
80% LOR specified










acoustics




rainwater harvesting




solar collectors







Engineering begins










experience










Structural Engineering

Post industrial contaminated site

Exposed thermal mass — concrete
finished to high standard

Recycled aggregates (cement
replacement - GGBS)

Maximised development potential of site
— cantilevers over canal

Clear internal spans — potential for future
re-planning / change of use










Excellent BREEAM







monitoring

energy in use
educational studies




August nears




In Partnership with Envirolink Northwest

Panel Session




