Case Study: AIMC4
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AIMC4 Consortium

Introduction
AIMC4 will develop and apply
Advanced Innovative Materials,
products and process to meet
the Governments Code for
Sustainable Homes, Level 4
energy performance, through
innovative fabric and building
services solutions alone, thus
embedding reduced carbon
emissions within the
performance of the dwelling.

The consortium members are developers
Stewart Milne Group, Barratt Developments
PLC and Crest Nicholson PLC, H+H UK Ltd
an innovative supplier of Aircrete concrete
products and the Building Research
Establishment (BRE) advising on innovative
solutions, and also evaluating both the
performance of the homes and the occupants
behaviours once the homes have been sold.
The ground breaking project is overall worth
£6.4m, of which half has been invested by
the Government backed Technology
Strategy Board.
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Developing the Technical Specification and
robust and effective Supply Chain partnerships

Collaborative planning

Sandpit

The challenge – a highly
insulated envelope, with
efficient heating and hot
water supply, with ventilation
strategies, occupant friendly
controls, and capable of
cost-engineering.

The first eighteen months of the project
was a period of intense interactive
technical discussions and assessments,
not only within the consortium, but also
with the potential supply chain.
SAP modelling was used to establish
target technical specifications for key
product types, and to generate initial
criteria against which potential suppliers
could be assessed.
Designed and facilitated by the BRE,
a novel ‘sandpit’ approach to engaging
with both known and new suppliers was
key to the success of the project.
Sandpits are designed to give the widest
range of companies an opportunity to
showcase and further develop possible
solutions to the new challenges through a
series of highly interactive intensive
workshops designed to encourage

collaboration and innovation. Through this
interactive process, robust baseline fabric
technical specifications were developed
which further stimulated a range of
innovative product solutions with the
potential to drive down cost. Partnering
for cost-reduction has been successful,
and is ongoing, focused on genuine value
creation for all, not just pressure down the
supply chain.

Of 302 companies that joined the
process initially, 33 successfully
emerged from the interactive
workshops and were invited to
tender for AIMC4.
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Delivery – an experienced AIMC4 site manager, and a graduate trainee with his eye on waste

Delivery – The Lean approach
A key feature of the AIMC4
project was to drive down
delivery cost and environmental
impact using collaborative
planning and Lean techniques,
allied with in-depth on-site
monitoring of resource use
during delivery using the BRE
CLIP and CaliBRE tools.
‘Lean’ construction methodology, an
approach pioneered in Japan, seeks to
optimise value for the customer by cutting
out waste throughout the entire design
and manufacturing process.
Designed and facilitated by the BRE,
two workshops (one for timber-frame,
the other for masonry) brought together
the project’s architects, designers,
suppliers and contract managers,
introduced the ideas and concepts that

make up Lean thinking and examined how
they could be applied to the design and
construction of the homes.
The assembly elements of the build
were analysed, both on and off-site and
the specifications optimised the desired
energy targets. Particular emphasis was
put on detailing for walls, floors, roofs and
window junctions and joints.
Windows were designed and supplied
as a system by two separate groupings
of suppliers (frames, glazing and cavity
closers) and fitting practised offsite twice
to ensure solutions that lived up to claimed
U and γ values. Door and lintel
manufacturers spoke for the first time.
Ventilation and ducting designed and
supplied as a system – not as a DIY kit.
Two SAP front ends gave interesting
variants when run in the same room – by
consultancies and the BRE experts. Plus –
the shock to the suppliers to learn that
their customer was the home occupier –
not the developer and that their products
were tested in Focus Groups.

The Lean workshops went beyond
theory and SAP calculations, and
unearthed the practical challenges
suppliers and developers face in
terms of building efficiently and
minimising costs.
On-site, sub-contractors were
involved early, joined training and
collaborative workshops, and were
given new skills – which were well
tested as they reverted to old habits
and techniques onsite, and then had
to retrain, redo it and get it right.
A key learning of this project is not
to underestimate the challenge of
retraining sub-contract crafts and
facing up to the essential future need
for multi-skilling.

These are AIMC4 homes –
designed with the occupier
as the focus.

Example:

The CaliBRE magic carpet of subcontractor footfall

Waste generation
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The Homes
• 17 exemplar homes – delivered
and sold

• A wealth of innovative products
and designs

• Planning variation granted under
devolved powers at all 5 sites

• A wide range of house designs, sizes,
locations with different fabric and
product solutions

• A fabric first approach –
deliverable everywhere

• A welcome for the low carbon
homes of the future.

“In keeping” – everywhere!
In a market town

In a conservation area

Near the granite city: Leathan
Meadows, Portlethen, Aberdeen

Meridian Park, Corby, Northants

Noble Park, Epsom, Surrey

Near stately Edinburgh: Athena
Grange, Prestonpans, East Lothian
By a Housing Association (Adactus):
Adelphi Road, Preston, Lancashire

Barratt Developments PLC

Crest Nicholson PLC

Stewart Milne Group

• A detached four-bed home

• A four-bed detached home using
H+H thin-joint masonry,

• 2 five-bed detached homes

• 3 two-bed terraced homes
with steps and staggers

• 4 four-bed townhouses

• 3 two and three-bed
terraced homes

The designs of AIMC4
A wide range
of designs
deployed

• 3 two-bed terraced homes
Fabric

• H+H Aircrete thin-joint masonry

Ventilation
strategy

• MEV

Air-tightness

• 3.3-3.7

• H+H Aircrete thin-joint masonry

• Sigma II closed panel
timber-frame

• Structural Insulated Panels
(Kingspan TEK)

• Sigma OP-4 open panel
timber-frame

• MEV

• MEV

• MVHR

• Natural

• 3.2

• 2.4-4

• 1.5-2.3

• 3-4.1

The performance of AIMC4
Code 4: EN1

FEES: pass ✓

SAP Rating (2009): 85-89 %

DER/TER: 25-34%

Energy Performance B

Scoring: 85-88

Airtightness (actual): 1.5-4.1

HLP: 0.52-1.08

£/year lighting, heating and hot water: one third of the UK average (DECC)
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The consortium with the TSB on an AIMC4 site

The Technologies of AIMC4
The project has deliberately
trialled a wide range of
technologies – in other words,
there are a myriad of solutions
to suit the built form and
location. These are just some
of the main ones:
• the most efficient available gas boilers
(91%),  sometimes with FGHR, paired
with highly insulated carefully located hot
water cylinders
• West Energy Ventmiser control on the
ventilation in wet areas

Masonry

• H+H thin-joint Aircrete
• Fast accurate build, weathertight shell

• three types of highly insulated floor slabs

• High performance Xtratherm
insulation

• highly insulated doors, loft spaces, ceilings

• Minimal increased thickness

• and fully-filled party walls, clever details,
tapes and seals.

• Watertight
• Elevated as wished – in keeping
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The Technologies of AIMC4 continued
Timber-frame

Insulation

Triple-glazing

• Innovative SigmaII build system

• Combining Sigma II with
dynamic Insulation

• Made cost – effective through
AIMC4 partnering

• From Energyflo – captures
heat flowing into the walls,
and re-circulates

• Solar Windows and Sidey

Waste-Water Heat Recovery

Ventilation

LED lighting

• Mainstreamed into the UK market
by AIMC4

• MVHR – combining energy
efficiency with summer bypass
capability – new from
Vent-Axia

• Engineered for 30 years

• Offsite insulation, service cavity,
detailing, seals, service
penetrations, windows, doors

• Now WRAS approved and 4
suppliers established

• Made cost-effective for housing
via AIMC4 by Photonstar
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Building Performance and Post-Occupancy –
BRE Scotland
The fabric
• Heat flux, thermal imaging and
co-heating tests complete

• A series of building performance
tests that will add substantially to
current knowledge

• Being analysed by BRE Scotland
and peer reviewed by Leeds
Metropolitan University

• One of the very few assessments
against SAP 2009 design.

Thermography
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Living in the Homes
Designed to perform and
to meet consumer needs
for homes that are low
energy, affordable, low
maintenance and offer a
modern flexible lifestyle.

Making sure the homeowner benefits

12-month comprehensive post-occupancy
evaluation programme underway.
• Ventilation (use of windows as well as
MEV/MVHR)
• Air quality and comfort
• Continuous monitoring at sub-circuit
level of energy and water use to
understand the exact usage
• A mixture of hard data collection and
feedback questionnaires (BUS)

• Easy, intuitive two-zone control
interfaces for AIMC4 – from Myson

• Smart meters

Bug hotels and sparrow terraces - because homes are not just for
people in a conservation area!

• Lifestyle adaptability.

• Located in eco-gardens designed for local ecology

