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Construction
Time Line
Breaking ground

Installation of piling

Beam and block –
ground floor

SIP panel
superstructure

Structural envelope
nearing completion

Rain cladding
installation

5 star success

Cross Street Development at a glance

Project Summary
The Cross Street Eco Town Development is
an award winning sustainable development
which involved the construction of four
new 2 and 3 bedroom dwellings ranging in
size from 63 to 102m2. These were the first
Code for Sustainable Homes (CfSH) Level 5
dwellings designed and built for L&H
Homes and were just two credits off
achieving level 6. The site was previously
occupied by a surface car park and the
area was in much need of regeneration.

Building Type

New Build

Collaborative Approach

Sector

Domestic Residential

Location

Gainsborough, Lincolnshire

Standard

Code for Sustainable Homes Level 5 (CfSH)

True Partnership Working
in Action
What is remarkable about this development is
the collaborative ethos developed at inception
to deliver an exceptional scheme to provide
better more sustainable homes for tenants.

New Build

First Floor

Second Floor

Evaluation
Team

Project Delivery Team
Client

L&H Homes

Longhurst
Group

Developer

Longhurst Group

University of
Lincoln

Architect

Allan Joyce Architects

Contractor

Robert Woodhead Limited

Quantity Surveyor Richard Julian and Associates

Scan to watch
Cross Street
Construction part 1
Video

Scan to watch
Cross Street
Open Day

Site plans provided by Allan Joyce Architects

The Car park was owned by West Lindsey District
Council, a partner within the project, the land
availability and financial support of the Council was
an important part of making the project a success.
West Lindsey District Council utilised a grant from the
Department of Communities and Local Government
as well as substantial section 106 funds for affordable
housing in order to make the scheme possible.

The development is special as it is one of only eight
projects to have secured two phases of funding to
monitor performance in use. The results from the
performance monitoring will help to build better,
more efficient buildings for tenants in the future.

The new houses are 2 storeys in height and rising to 3 at the
northern end following the street height characteristics.

Video

Ground Floor

The project also included the acquisition and
sustainable refurbishment of an adjacent Victorian
house, previously used as an office by West Lindsey
District Council, to provide two flats and a 3 storey
family home.

The Cross Street project has improved the setting of the street
whilst being designed in a contemporary manner. There is
already considerable variation in the materials used in the
surrounding buildings, including two Grade II Listed buildings
close by.

Local Authority

West Lindsey District Council

The project reported here is part of the Technology Strategy Board’s
Building Performance Evaluation programme and acknowledgement is
made of the financial support provided by that programme. Specific results
and their interpretation remain the responsibility of the project team.

Refurbishment
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Key Achievements During Construction

Design Approach
Overall heights of the properties are similar to
the surrounding buildings but are governed by
requirement for power generation on site
through Photovoltaic Panels (PV) to meet the
required standards.

The properties are within easy walking distance of shops and
other facilities and designed to sustain local businesses.
The homes have been designed in accordance with Lifetimes
Homes standards and all have off street parking spaces.
The design is based on the concept of “Fabric First Approach” in
which the reliance is mainly on the building envelope and other
architectural qualities to achieve high performing buildings.
Approach to Considerate Construction
The Considerate Constructors Scheme (CCS) is an important part
of each project to improve the image of construction and ensure
compliance with the Scheme’s Site Code of Considerate Practice
achieving a standard beyond statutory requirements. Projects
are measured across eight key areas: Considerate, Environment,
Appearance, Good Neighbour, Respectful, Safety, Responsible
and Accountable. This project has achieved a score of
37/40, one of the highest scores in the Country.
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Data and Results //
Key Achievements During Construction

Sustainable Approach
• A highly insulated fabric first approach was
adopted to deliver exceptional airtightness
and reduce the need for “bolt-on” green
technologies.
• Structurally Insulated Panels (SIPs) were
used as part of the fabric first approach.
The building envelope was completed within
3 weeks by a team of tradesmen returning
outstanding airtightness results and
minimal site waste as the SIPs were
prefabricated off-site.
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• The new build incorporated 50 Photovoltaic
Panels, rainwater harvesting, energy efficient
bulbs and triple glazed Eco Clad doors and
windows were used throughout to reduce
carbon emissions and running costs for
tenants.
• A clear focus on locality was adopted. 88%
of plant, labour and materials were sourced
within 30 miles of the site.
• A Mechanical Ventilation and Heat Recovery
system (MVHR) was used to enhance
internal air quality. The system brings in
fresh air from the outside and recycles the
otherwise wasted heat to warm the homes.

Construction Phase Data

Cross Street Waste Performance Breakdown

Waste to
landfill 1.4%

Design Targets

Air Permeability

< 3 m³/hr.m²

Walls

0.15 W/m2K

Roof

0.12 W/m2K

Windows

1.1 W/m2K Average

Floor

0.12 W/m2K

Boiler Efficiency

91.10%

PV generation

3 kWp

Video
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A Home User Guide was produced to help inform tenants of the
sustainable technologies and the best ways of using them to gain
maximum benefit post completion.

Cross Street Energy Consumption
Recovered/
recycled
45.4%

Conclusion
Scan to watch
Cross Street
Construction part 2

Target Consumption

Week

Segregated
at site
53.2%

The design targets were set to fall within the parameters of
a CfSH Level 5 development. After conducting research into
the performance of SIPs it was decided that this method of
construction would best meet the design targets. The CfSH
assessment also takes into account water consumption,
electric consumption and waste management all of which
was monitored during construction.

600

Energy Consumption kWh

< 39kWh/m2/year

2.5

0

The whole development has been designed from the outset
to minimise energy use and attain CfSH Level 5. The following
table highlights the design targets for the project:
Fabric Energy Efficiency

Cross Street Water Consumption
Water Consumption m3

During the construction process students from a local
University and College were invited to site as part of
their course at key intervals, hear what the College
students had to say by watching the video.

Target Consumption

500
400
300
200
100
0
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Week

Scan to watch
Cross Street ConstructionStudents see 5 star progress
Video
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U Value Results
Data and Results //
How the New Homes Meet the Design Criteria

Measurements were recorded on the northern façade,
over a two week period whilst the properties were
occupied. Materials were specially selected to minimise
heat loss in critical areas such as external walls, roof,
doors and windows and party walls. The thermal
conductivity of the structure was tested post construction.

Structural Insulated Panels (SIPs)
SIPs were used in construction to form the walls and
roof to provide superior thermal and air tightness
performance. Internal walls were produced using Timber
Frame. A carefully planned build and lifting schedule
enabled the SIP structure to be completed from sole
plate to practical completion inside a 3 week time
period. This rapid schedule was designed to minimise
disruption to the local residents.

Conclusion
The final averaged U-Value: 0.12 W/m2K demonstrates high
thermal efficiency and shows a better ‘as built’ performance
than predicted, with a design target for the external walls of
0.15 W/m2K.

Conclusion
The prefabricated SIP system does achieve its aim of providing
a highly insulated envelope and minimising disruption, with no
complaints from neighbours. As the SIPs were prefabricated
off-site this also reduced site waste.

Scan to watch
Cross Street Handover
Video

Thermal Imaging
The thermographic study was conducted by BSRIA on
the 8th February 2013. On the test day the conditions
were 0.3oC and described as a still, cold, overcast
with no sunshine, rain or falling snow. The occupied
properties remained consistent between 19-22oC
which demonstrated the highly insulated nature of
the building. It was expected that the windows would
not perform as well as the walls, which was found in the
test and demonstrated in the U Value results.

Dwelling airtightness Testing
The dwellings have a designed air permeability of 3.00m³/(hr.m²).
Pre-handover and post-handover testing was undertaken, the results:
Air Permeability Results at 50 Pa
During Construction

Post Construction

Test date:

08.05.2012

Test date:

20.07.2012

Tester:

Lincolnshire Air Testing

Tester:

BSRIA

Average

2.96

Average

2.89

Conclusion
The result is better than the stated design limits as specified in the Energy Calculations and is well below the
maximum allowable level of 10.00 m³/(hr.m²) at 50 Pa. as required under the Building Regulations Approved
Document L1A. This confirms that the building is performing over 70% better than standard regulations.
Ground floor side elevation
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Data and Results //
How the New Homes Performed in Use

Data and Results //
How the New Homes Performed in Use

The PV generation and the consumption of water and electric
for the MVHR unit are all better than predicted.

Results
Sample consumption results taken from a typical
house on the Cross Street project demonstrates
that the properties are performing well.
The lifestyle pattern for Cross Street is different
from the SAP standard occupancy calculations,
with these occupants spending more time in
their homes than the SAP standard prediction
would typically account for.
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Mechanical Ventilation and Heat Recovery (MVHR)

The MVHR consumption has been measured from a system that
has been on continuously since the residents moved in as is
usual with these systems.

MVHR allows for sufficient and comfortable ventilation to all areas of the new houses,
whilst retaining indoor heat. The incoming air passes the outgoing air through the heat
exchanger (without being mixed together) so that heat is extracted from the outgoing
air and is used to heat the incoming air.

The gas consumption is higher than predicted but the amount
used is still considerably less than a similar traditional house
with an average yearly consumption of 16,500kWh[1].
The SAP ‘mains electricity’ calculation excludes energy used for
unfixed appliances i.e. computers, televisions etc. which accounts
for approximately 85% of the monitored energy usage.

This graph illustrates that the homes are outperforming predicted
performance in 4 out of 5 of the elements being monitored
A house on Cross Street

The Chart indicates the MVHR performance and C02
concentration from one of the new dwellings
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MVHR
The MVHR systems in at least two of the properties have been switched off by the occupants for various reasons
including noise. In the property where the system operated continuously, the energy required to power the fans
inside the MVHR system accounted for less than 2% of total energy use in the dwelling. When left to operate
continuously, as intended, the MVHR system appears to maintain adequate C02 levels with little variation.

Conclusion & Lessons learned

Conclusion

Overall the first year of results has shown that the building model is working for these tenants, who
have quickly adapted to the properties and are seeing the benefits in the reduction of their household bills.
In relation to gas consumption, further work may be needed in educating the tenants in the benefits of the
homes and how they can save more on their gas bills. This is planned for year two of the monitoring.

From an indoor air quality perspective, the CO2 levels measured were generally average with one dwelling
performing better than average. High levels were recorded in one dwelling where the operational performance of
the MVHR system was unknown. Since the MVHR performance has been successfully recorded, continual use of
the MVHR system has seen a consistent decline in the overall C02 readings in that property.

[1] Ofgem (2011) Typical domestic energy consumption figures, www.ofgem.gov.uk, factsheet 96, 18.01.11
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Lessons Learned and
Continuous Improvement
Overall, the scheme has outperformed expectations; a highly
insulated envelope has resulted in exceptional thermal
efficiency, with the tenants benefiting reduced energy bills.

Construction Lessons
Learned

Getting the right partners around the table as early as possible to establish a collaborative
working ethos, agree the brief, generate proposals and agree the costs is critical to success.
Adopting a fabric first approach and investing in the fabric of the building was key to achieving
above the required CfSH standard.
High CfSH standards can be achieved on smaller developments.
Better tenant education of the mechanical and electrical installations; on-line video
demonstrations of the gas boiler, better MVHR and PV instructions could be beneficial and
further enhance performance.

Client Lessons Learned

Using fabric first construction, the tenants have found a reduction in electricity bills with
additional power provided through the PV panels and a reduction in the gas bills. The properties
have held their heat through the freezing winter temperatures with only minimal extra heating
needed.
With the simple technologies in these houses, the tenants have quickly adapted to the way
their new homes work.
A more robust understanding of the sustainable technologies used will increase the already
positive performance results.
With warmer summers expected, the next challenge will be to keep the homes cool in the
summer, in the same manner as they have stayed warm in the winter.
Construction Benefits

Tenants can enjoy living in high quality sustainable homes with features that will help tackle
fuel poverty.
This innovative project will also help us to measure how eco-friendly developments perform
over time.
The aspirations of the Local Authority and partnership on this pilot project, particularly through
the sale of the land, made the whole project value for money.

Tenant Benefits

Mike Hardy, Managing Director of L&H Homes

“Working as a team with the Client and Contractor from the start helped ensure
the scheme was on budget and met all the criteria for the Code for Sustainable
Homes Level 5 without having to compromise on the architectural design.”

Mike Harrison, Project Architect of Allan Joyce Architects

“Everyone came to the project with
the same agenda and it worked really
well. Getting the sustainability right
from the beginning has helped achieve
a successful end result and the
fabric first approach and integrated
renewable technologies seem to
be performing extremely well.”

Andy Patchitt,
Longhurst Group
Development &
New Business Manager

“We are delighted that the scheme has performed so well, it will help tackle the growing issue of fuel
poverty by providing simple but highly energy efficient homes. A particular mention should go to the
Site Manager Bob Chadwick who worked hard to build strong relationships with the local community
throughout the project to make building a better experience for all and set high quality standards.”

Craig Pygall, Construction Director of Robert Woodhead Limited

“The key to the success of
this project has been the
commitment to partnership
working from the very start.
All partners were determined
to work together to achieve the
project goals and the team have
demonstrated that sustainable
construction need not be
expensive construction.”

Richard Julian,
Director of Richard
Julian & Associates

“We are extremely pleased to see that our research
collaboration with Longhurst Group through a two year
Knowledge Transfer Partnership (KTP) project has
contributed to the development of the award winning
scheme in Gainsborough. We are also delighted that our
relationship with the Group and other partners continues
in the Building Performance Evaluation projects funded by
Technology Strategy Board, to research into the actual
performance of buildings against forecasts at design stage.”

Professor Behzad Sodagar,
Professor of Sustainable Architecture
and Director of Centre for Architectural
Research, University of Lincoln

In-house contractor coordination of CfSH enhanced the experience for all and provided
appropriate CfSH certification for the client on handover.
The scheme has regenerated an area; increasing inward investment in particular by sourcing
88% labour plant and materials within 30 miles of the site.

Client Benefits

“Tackling fuel poverty is high on the agenda for L&H Homes. This scheme not only provides
top quality, affordable homes for our tenants but the research taking place will aid in
establishing best practice in sustainable development allowing even more people to benefit
from reduced fuel costs.”
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The project team worked really well together, with an open minded contractor, on board at an
early stage, who was serious about achieving a sustainable development.
The off-site manufacture and good design ensured a quick build programme on a tight site with
minimal site waste, truly sustainable construction.

Tenant Lessons Learned
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“The user guides provided were really helpful when we first moved in to the house.”
“We enjoy living in the house, it’s close to town, and the layout is brilliant. We hear no noise
from neighbours or the street, and the house is very warm, we can tell the difference, the
heating comes on as it needs, it’s lovely even through the cold spell.”
“Couldn’t believe how lucky I am to live here ‘I love it’, we are all happier and I feel very lucky
and settled. My children’s school work has improved and the house has made a big difference
to our lives. This is the house I would want to buy if I could afford it.”

“At West Lindsey District Council
we are delighted that the housing
scheme has achieved this level of
energy efficiency, the benefits of
which will now be passed onto
occupants. It really has been an
excellent joint effort between all
partners.”

Cllr Malcolm Parish,
Chairman of the
Prosperous Communities
Committee at West
Lindsey District Council

“Feedback from the tenants has all been
positive, the tenants enjoy living in their
new homes. With the simple technologies
in these houses, the tenants have quickly
adapted to the way their new homes work.
They have noticed a reduction in electricity
bills with additional power provided through
the PV panels and a reduction in the gas
bills, as the properties have held their
heat through the freezing winter
temperatures with only minimal
extra heating needed. “

What The Tenants Say

“One of the greatest
challenges in sustainable
housing is building a
home that is energy
efficient while being
simple for the tenants
to use. Through the
performance monitoring
of the Cross Street
homes, paired with close
working with the tenants;
it is fantastic to see that
this development has
been a success on both
these fronts.”

Mat Colmer,
Lead Technologist
Low Impact
Buildings,
Technology
Strategy Board

