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BUILDING PERFORMANCE EVALUATION

BUILDING PERFORMANCE EVALUATION
Understanding how buildings perform in practice in relation to their predicted
performance and why?
The pressing need to meet carbon targets has spurred the growth of low
carbon buildings and technologies throughout the world. However the growing
performance gap between the designed and measured energy performance
of buildings (and hence their CO2 emissions) is a serious stumbling block
towards realizing these targets. These discrepancies arise from a variety of
sources, including design intent, modelling tools, buildability, build process and
quality, systems integration and commissioning, handover and operation, and
crucially the understanding, comfort and motivation of occupants.
Building performance evaluation (BPE) uses testing and physical monitoring
techniques in combination with post-occupancy evaluation methods to
evaluate how buildings perform and detect any issues in design, construction,
commissioning, handover and operation. Findings from BPE studies help
to fine tune building performance, meet design targets and reduce the gap
between predicted and actual performance.
The Low Carbon Building Group (LCBG), Oxford Brookes University
has a substantial portfolio of projects spanning the evaluation of building
performance and occupant comfort in a wide range of domestic and nondomestic buildings, both new-build and retrofits, across varied life cycle
stages.
This booklet outlines past and current BPE projects, undertaken by the LCBG
as well as introducing our ‘next generation’ BPE projects.
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LOW CARBON BUILDING GROUP

LOW CARBON BUILDING GROUP (LCBG)
Advancing research, education, policy support, design and industry
practices for a low carbon built environment.
The group, within the Oxford Institute for Sustainable Development, is
an interdisciplinary team with an international profile in the field of energy
and building research. The group holds world-leading expertise in carbon
counting and common carbon metrics, building performance evaluation,
advanced low-carbon refurbishment, climate change adaptation and low
carbon communities. Publications by the group are recognised references
for low carbon buildings, research policy and sustainable design. The group
leads a portfolio of evidence-based cutting-edge research and consultancy
projects, with a wide range of UK, European and international organisations.
SELECTED PUBLICATIONS RELATED TO BPE
Book chapters:
Gupta, R. and Gregg, M. (2014) Evaluating retrofit performance: a process map. In:
Penoyre & Prasad (eds) Retrofit for purpose: low energy renewal of non-domestic
buildings, London: RIBA. pp. 55-69.
Gupta, R. and Dantsiou, D. (2013) Understanding the gap between ‘as designed’ and ‘as
built’ performance of a new low carbon housing development in UK. In: A. Håkansson
et al. (eds) Sustainability in Energy and Buildings, SIST 22, Verlag Berlin Heidelberg:
Springer-Verlag. pp. 567–580.
Refereed journal articles:
Gupta, R. and Gregg, M. (2016) Do deep low carbon retrofits work? Energy Procedia DOI:
10.1016/j.egypro.2015.11.019
Gupta, R., Gregg, M., Passmore, S. and Stevens, G. (2015) Intent and outcomes from the
Retrofit for the Future programme: key lessons, Building Research and Information, 43:4,
435-451
Gupta, R., and Kapsali, M. (2015) Empirical assessment of indoor air quality and
overheating in low-carbon social housing dwellings in England, UK, Advances in Building
Energy Research, 1-23
Gupta, R., and Barnfield, L. (2014) Unravelling the unintended consequences of home
energy improvements, International Journal of Energy Sector Management, 84, 506-526
Gupta, R., Barnfield, L., & Hipwood, T (2014) Impacts of community-led energy retrofitting
of owner-occupied dwellings, Building Research & Information, 42:4, 446-461
Gupta, R and Chandiwala, S. (2010) Understanding occupants: feedback techniques for
large-scale low-carbon domestic refurbishments, Building Research & Information, 38: 5,
530-548
3

BPE METHODOLOGY

BPE METHODOLOGY
Combining quantitative and qualitative data collection to create sociotechnical approach to studying building performance.
BPE studies include collection and analysis of information on energy
performance, environmental conditions, building fabric performance, systems
integration and commissioning, handover and operation, as well as qualitative
feedback from building owners and managers, design and construction team,
and occupants.
BPE studies of new-builds are undertaken at two distinct phases of the
building process; post-construction and initial occupation and in-use stages.
BPE studies of retrofits help to establish a baseline (before retrofit) against
which the post-retrofit performance can be evaluated.
The studies involve a variety of data collection methods including:
 Design and construction audit: including drawings and SAP calculation
review; interviews and walkthrough with design team; photographic
survey; review of control interfaces.
 Building fabric testing: including thermographic survey; airtightness
test; U-value testing.
 Commissioning and handover review: which includes commissioning
checks of systems and services; MVHR tests; review of handover
process and occupant guidance.
 Energy monitoring and assessment: including smart metering and
submetering; energy audits such as DomEARM and benchmarking.
 Monitoring of environmental conditions: including temperature; relative
humidity; CO2 levels; window opening.
 Occupant studies: which includes occupant satisfaction survey
using BUS questionnaire survey; interviews and walkthroughs with
occupants; activity logging and thermal comfort diaries.
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NON-DOMESTIC NEW BUILD BPE PROJECT

ANGMERING COMMUNITY CENTRE
Understanding the effects of design and handover process in the in-use
performance of a low carbon public building.
Angmering Community Centre (ACC) is a one storey community centre,
completed in 2009, in the Angmering Parish of the Arun district of West
Sussex County Council. It is a timber frame building with a multi-purpose
hall, two meeting/activity rooms and a central display and refreshment area.
The building achieved an A rating Energy Performance Certificate. The main
findings were:
 Actual energy performance of building was better than benchmark, and
energy is being used efficiently; actual PV electricity generation was higher
than predicted.
 Limited aftercare and lack of organised maintenance; no documentation of
metering and sub-metering arrangements; handover delivered to building
owner not management team.
 Most controls for lighting, windows and doors were clear, easy to use and
well located, however, heating and hot water control of the GSHP was
unintuitive and unclear.
 Occupants were satisfied with the building spaces, layout and facilities and
were generally positive about thermal comfort; measured temperatures
generally within comfort ranges.
PROJECT TYPE: In-use BPE study
DURATION: 2012-2014
NUMBER OF BUILDINGS STUDIED: One
BUILDING SIZE: 563m2
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS: Angmering Community Centre
Association (ACCA); Angmering Parish
Council; Hamsons, W H Catchpole; Felce
and Guy Partnership; Danfoss
FUNDING: £60,000
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NON-DOMESTIC NEW BUILD BPE PROJECT

COLLEGE LAKE VISITOR CENTRE
Widening our understanding of real energy performance in civic buildings.
College Lake Wildlife Visitor Centre in Tring provides public facilities, teaching
and office space at the College Lake Nature Reserve, run and managed by
the Berks, Bucks and Oxon Wildlife Trust. It is a single storey building and
was designed to a high environmental agenda and far exceed the building
regulations. The design was based on a ‘fabric first’ approach, focussing
on elements such as airtightness, earth-retaining structure, high insulation
levels, innovative rammed chalk material for internal walls, solar shading,
thermal mass, stack ventilation system combined with ‘high level’ glazing
and low energy fittings. The main findings included:
 Actual energy supplied and carbon emissions lower than benchmark but
greater than design prediction, with 95% of PV generated electricity used
on site.
 Air permeability rate better than design criteria.
 Measured temperatures indicated possible overheating risk in some
areas, and high average levels of CO2 in winter indicate issues with
ventilation strategy and occupant control.
 Several commissioning and handover issues with heating system, submeters and BMS as well as a non-user friendly BMS interface resulted in
limited understanding of management team.
PROJECT TYPE: In-use BPE study
DURATION: 2012-2014
NUMBER OF BUILDINGS STUDIED: One
BUILDING SIZE: 362m2
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS: Berks, Bucks and Oxon
Wildlife Trust; A+G Architects; Edgar Taylor
Contractors
FUNDING: £60,000
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NON-DOMESTIC NEW BUILD BPE PROJECT

CRAWLEY LIBRARY BUILDING
Closing the performance gap of an award winning exemplar of sustainable
public building design.
Crawley Library was built to provide a range of county council services
including a central library, office and accommodation for administrative and
social services, and opened in 2008. The building is arranged in a prominent
four-storey volume facing the Crawley town centre, stepping down to two
storeys at the rear. Aiming for sustainability and comfort, the building holds
a series of passive building design features paired with a highly efficient
services design. The main findings included:
 Regular changes in facilities management (FM) staff since handover mean
that the environmental control strategy, BMS and sub metering was not
well-understood. BMS system was also not commissioned adequately
and sensors were not calibrated.
 The biomass boiler encountered an excessive amount of failures due to
low quality biomass fuel, and eventually went into disuse, as the FM team
found it unreliable and difficult to maintain.
 Measured temperatures were generally within comfort range, although
low relative humidity levels were measured in some instances.

PROJECT TYPE: In-use BPE study
DURATION: 2011-2014
NUMBER OF BUILDINGS STUDIED: One
BUILDING SIZE: 4,470m2
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS: Penoyre & Prasad LLP;
West Sussex County Council; Ramboll
(sustainability consultants)
FUNDING: £81,000
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NON-DOMESTIC NEW BUILD BPE PROJECT

SUSTAINABLE CONSTRUCTION ACADEMY
(SUSCON) BUILDING
Understanding the in-operation performance of a building design that
achieved three key metrics - a BREEAM Outstanding Rating, and EPC A
rating and near-zero embodied carbon.
The two storey SusCon Academy is operated by North West Kent (NWK)
College as a teaching facility for Sustainable Construction Techniques to
support an exemplar ‘Green Skills’ training programme which is being
provided by North West Kent College in Dartford. The building is owned by
Dartford Council and leased to NWK College. The building was designed to
operate passively with minimal energy requirement and low reliance on fossil
fuels. Unusually, the building uses three different structural techniques: the
workshops have a steel frame, the atrium a wooden frame and the teaching
spaces a concrete frame. The main findings included:
 As-designed air-permeability rate of 7m³/(h.m²)@50Pa was achieved
in practice. Actual energy use and CO2 emissions were lower than
benchmark, but higher than design predictions, despite the building being
under-utilised.
 Commissioning issues with sub-meters which were not calibrated and
also connected to the BMS. Biomass system did not remain as the
primary heating system due to on-going breakdown and maintenance
issues, cost of fuel and inadequate training of FM team.
PROJECT TYPE: In-use BPE study
DURATION: 2012-2014
NUMBER OF BUILDINGS STUDIED: One
BUILDING SIZE: 2,916m2
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS: Institute for Sustainability (IfS);
North West Kent (NWK) College; Dartford
Borough Council
FUNDING: £60,000
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NON-DOMESTIC RETROFIT BPE PROJECT

OLDBURY HOUSE BUILDING IN BRISTOL
Monitoring and evaluation of an innovative glazing and ventilation package
for a historic building used as offices.
The proposed innovation at Oldbury House focused around the installation of
an innovative glazing solution to optimise what is often the worst performing
thermal element in historic structures. This was combined with a number of
ventilation solutions and was monitored to understand which combination
offers the most appropriate solution to deliver the aims.
PHASE 1 (before retrofit) involved monitoring of building level gas and
electricity consumption, internal temperature, humidity, CO2 levels, and
energy waste through open windows etc. to help fine tune the building
and evaluate the impact of the proposed new technology. This phase also
involved dynamic computer modelling of the proposed glazing system.
PHASE 2 (after retrofit) tracks the impact of the new technology (heat
mirror insulating glass and heated glass together with a whole building
ventilation strategy), highlighting any fine-tuning issues and detecting any
detrimental impacts on the historic building. It provides an opportunity
to optimise performance of the building using feedback from energy
consumption, demand profiles, monitoring of thermal environment, and
occupant satisfaction. Active engagement with the occupant’s thorough user
interviews and feedback was essential in both Phases to guide the design
changes and evaluate the overall impact of the technology.
PROJECT TYPE: Before and after retrofit
BPE study
DURATION: 2012-2016
NUMBER OF BUILDINGS STUDIED: One
FUNDED BY: Innovate UK’s Invest in
Innovative Refurbishment competition
PARTNERS: Ridge & Partners LLP;
University of Bristol; Glas Ceyssans Ltd;
REHAU; CIAT
FUNDING: Phase 1 (before retrofit):
£20,000; Phase 2 (after retrofit): £521,000
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NON-DOMESTIC RETROFIT BPE PROJECT

GARTH HOUSE BUILDING IN BICESTER
Monitoring and evaluation of a low-energy, in-situ retrofit of a historic building
used as office.
Garth House is typical of its era; non-insulated construction with solid brick
and stone walls on the ground floor and timber frame with vertically hung
tiles on the first. The innovative refurbishment project aimed to develop a
holistic insulation service for historic and non-residential buildings combining
internal insulation, secondary glazing and an integrated ventilation strategy.
The key findings included:
 58% reduction in overall energy use and 48% reduction in carbon
emissions over pre-retrofit levels; peak electricity loads reduced due to
changes in heating schedule and use of heating system.
 Airtightness of the building greatly improved but several air leakage paths
still identified around doors and windows as well as roof-wall junction and
between floors.
 Higher temperatures observed post-retrofit, with comfortable
temperatures reached despite lower use of heating system. No major
incidences of overheating identified and there were positive responses
from occupant surveys particularly in terms of thermal comfort.
 MVHR unit easy to operate but control is not intuitive. Some issues with
commissioning of MVHR were identified.
PROJECT TYPE: Before and after retrofit
BPE study
DURATION: 2013-2015
NUMBER OF BUILDINGS STUDIED: One
FUNDED BY: Innovate UK’s Invest in
Innovative Refurbishment competition,
PARTNERS: Bicester Town Council; Ridge
& Partners LLP; Bioregional; Kingerlee Ltd;
Proteam
FUNDING: Phase 1 (before retrofit): £20,000;
Phase 2 (after retrofit): £840,000
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DOMESTIC NEW BUILD BPE PROJECT

CODE LEVEL 5 HOMES IN SWINDON
Closing the gap between design aspiration and as-built performance in a
Code Level 5 housing development in the UK.
Malmesbury Gardens, Swindon is a social housing scheme comprising of
13 new-build dwellings built to CSH Level 5 criteria, and was intended to
provide an innovative approach to affordable mixed tenure housing design,
procurement and finance, with large-scale delivery potentials. The key
findings from both phases included:
 Occupant handover process was thorough but commissioning faults, lack
of understanding of heating and hot water systems and controls as well
as complex home user guide reduced positive impact.
 Oversimplified thermostat interface led to misunderstanding and lack of
control; issues with MVHR system.
 Measured temperatures and relative humidity levels were stable, although
RH levels low in winter indicating issues with indoor air quality, and some
overheating in bedrooms.
 Actual performance of building envelope worse than designed with tested
u-values higher than designed; dwellings failed to meet design criteria for
air permeability, but were better than UK best practice.
 Significant differences in energy use of similar dwellings, although both
dwellings studied had a lower energy use than average UK dwelling.
PROJECT TYPE: Post-completion and early
occupation and In-use BPE studies
DURATION: 2011-2015
SIZE OF DEVELOPMENT: 13 dwellings
NUMBER OF DWELLINGS STUDIED: 13
(Phase 1: two in detail (140m2 each); Phase
2: two in detail (94m2 each))
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS: NPS Group; Swindon Borough
Council; Institute for Sustainability (IfS)
FUNDING: Phase 1 (post construction):
£89,000; Phase 2 (in-use): £60,000

11

DOMESTIC NEW BUILD BPE PROJECT

CODE LEVEL 4 HOMES IN BICESTER
Understanding the interaction between passive design and low carbon
technologies in low carbon affordable housing.
The Bryan House social housing scheme in Bicester was completed in
August 2012. It comprises of 23 new homes in 4 blocks containing 7
houses (2, 4 bedrooms) and 16 flats (2-4 bedrooms). Modern and innovative
construction methods were selected including a lightweight steel frame
construction and pre-insulated panels. The key findings included:
 Heating controls and thermostats not connected due to improper
commissioning, resulting in heating being on regardless of room
temperature and heating controls were not intuitive with poor access to
the programmer. However, occupant handover and home user guide
were detailed, clear and simple.
 Manufacturing faults led to multiple MVHR system breakdowns; MVHR
fan unit did not work due to inaccessible location and inability to ensure
proper installation and maintenance.
 Dwellings did not meet design criteria for air permeability, but were better
than UK best practice and u-value tests showed values close to those
intended.
 Electricity consumption almost twice the predicted energy use but better
than benchmark figures and average UK dwelling stock.
PROJECT TYPE: Post-completion and early
occupation BPE study
DURATION: 2012-2013
SIZE OF DEVELOPMENT: 23 new homes (7
houses and 16 flats)
NUMBER OF DWELLINGS STUDIED: Two
(88m2 and 123m2)
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS: Sanctuary Green Technologies;
David J Stewart Associates; Kate Mansfield
Eco; Mansell Construction; Cherwell District
Council
FUNDING: £49,000
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DOMESTIC NEW BUILD BPE PROJECT

CODE LEVEL 4 HOMES IN LONDON
Understanding the effects of design and handover process on the in-use
performance of a low carbon affordable housing.
A social housing development in London, comprising of 10 two-storey
houses, owned by the Thames Valley Housing Association (TVHA), all
achieving Code for Sustainable Homes Level 4. The evaluation focused on
two dwellings, one 3-bed mid-terrace and one 5-bed detached house. The
main findings included:
 Improper commissioning of MVHR led to system imbalances, and
occupants were confused by purpose and operation of MVHR.
 Overall positive opinion towards homes, with air quality and comfort the
most appreciated elements; measured temperatures and relative humidity
levels within comfort ranges but did fluctuate and there was some
overheating in bedrooms and living rooms.
 Actual air permeability higher than designed and above threshold for
installing MVHR systems, questioning need for MVHR in these dwellings;
no significant thermal abnormalities in external walls but some in roof and
around window frames due to poor installation and lack of insulation.
 Actual energy consumption and carbon emissions higher than CSH4
benchmark, and SAP predicted use; occupants unhappy with costs of
utilities.
PROJECT TYPE: In-use BPE study
DURATION: 2012-2014
SIZE OF DEVELOPMENT: 10 dwellings
NUMBER OF DWELLINGS STUDIED: Two
(128m2 and 146m2)
FUNDED BY: Innovate UK’s Building
Performance Evaluation competition
PARTNERS:Thames Valley Housing
Association (TVHA); BPTW Partnership; Hilll
Partnership
FUNDING: £60,000
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DOMESTIC NEW BUILD BPE PROJECT

CODE LEVEL 5 HOMES IN SOMERSET
Understanding the effects of design and handover process on the in-use
performance of a Code Level 5 home.
This project focussed on a four bedroom, detached house built in 2009 to
Code for Sustainable Homes Level 5, using a timber frame, wood fibre board
outer insulation, recycled newspaper inner insulation, OSB internal lining
as primary air barrier, and either rendered or timber-clad depending upon
façade. The main findings included:
 Issues with construction, and commissioning and maintenance of
services and systems resulted in low occupant satisfaction; handover
lacked user-focussed information on trouble-shooting and maintenance.
 Overall positive opinion towards home but winter temperature found
unsatisfactory and measured temperatures indicated that there were low
temperatures during winter period. The low temperatures are most likely
a result of the low boiler temperature, constant mechanical ventilation
without heat-recovery and the inadequately sized radiators. This resulted
in occupants feeling a lack of control over the heating system and the
compensatory use of carbon intensive electric fan heaters.
 Overall energy use was broadly in line with expectations given the nature
of the house and the occupancy levels. However, measured heating
energy use was lower than expected.
PROJECT TYPE: In-use BPE study
DURATION: 2011-2013
SIZE OF DEVELOPMENT: Six dwellings
NUMBER OF DWELLINGS STUDIED:
One (139m2)
FUNDED BY: Energy Saving Trust
PARTNERS: Good Homes Alliance; Ecos
Homes
FUNDING: £250,000
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DOMESTIC RETROFIT BPE PROJECT

NELSON STREET, OXFORD
This retrofit for the future project in Oxford targeted reductions in energy
consumption of 80% by using an optimum mix of energy demand-reduction
measures and well-proven low-carbon technologies.
A typical 19th century, solid brick walled, slate roofed two-bedroom semidetached house was the focus of this study. A thorough, pre-retrofit
monitoring and feedback survey informed a ‘low-energy first, then lowcarbon’ refurbishment approach, to achieve a robust and practical wholehouse retrofit solution, including measures such as:
 Improved fabric, minimisation of thermal bridges and improved
airtightness as well as an improved ventilation system (MVHR).
 More efficient systems (including LED lighting, energy rated appliances
and A-rated gas condensing boiler).
 Low-carbon technologies and renewables (including solar thermal and
photovoltaic systems).
 Water conservation measures, low solvent paints etc and a bespoke
monitoring and feedback system.
The post-retrofit study revealed significant energy reductions, and an 80%
reduction in CO2 emissions post-retrofit (compared to modelled result).
In addition, there were significant improvements in the environmental
conditions, thermal comfort and indoor air quality.
PROJECT TYPE: Before and after retrofit
BPE study
DURATION: 2009-2013
NUMBER OF DWELLINGS STUDIED:
One (78m2)
FUNDED BY: Innovate UK’s Retrofit for
the Future competition
PARTNERS: Ridge & Partners LLP;
Oxford City Council
FUNDING: £150,000

15

DOMESTIC RETROFIT BPE PROJECT

WARWALL ROAD, LONDON
Using BPE to test and monitor innovative retrofit measures for typical
dwelling in London.
61 Warwall is a mid-terrace, two-storey, three-bed social housing dwelling
located on the Windsor Park Estate, London Docklands. The house
was originally built in 1992, with masonry cavity walls, double glazing
and a pitched roof with loft insulation. This project focussed on further
improvements, with an aim of meeting the target of an 80% reduction in
carbon emissions from 1990 standards.
The project followed the ‘low-energy first and then low-carbon’ approach;
energy demand-reduction measures (fabric) first, and then deploying a
nominal level of well-proven zero-carbon technologies. Measures installed
included insulated louvres/vents, operable rooflights and internal thermal
mass.
Monitoring of energy use and environmental conditions and occupant
surveys were undertaken post-retrofit and revealed significant reductions in
gas use (49% reduction) but a 32% increase in electricity use in year one
post-retrofit.
Despite this, occupants reported high satisfaction with ventilation panels, the
drying system and the loft area, although motivation to change behaviours
and/or learn about technologies was low.
PROJECT TYPE: Before and after retrofit
BPE study
DURATION: 2009-2013
NUMBER OF DWELLINGS STUDIED: One
FUNDED BY: Innovate UK’s Retrofit for the
Future competition
PARTNERS: Penoyre & Prasad LLP; XCO2
Energy; Lakehouse Contracts Ltd; Osborne
Edwards; East Thames Group
FUNDING: £150,000
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DOMESTIC RETROFIT BPE PROJECT

EVALOC (EVALUATING LOW CARBON
COMMUNITIES)
Using BPE to assess impacts of low carbon community-led home energy
improvements on household energy use, environmental conditions and
energy behaviours.
The project sought to assess, explain and communicate the changes
in household energy use due to community activities within six selected
case study projects under the Department of Energy and Climate
Change’s (DECC) Low Carbon Communities Challenge (LCCC) initiative, a
government-supported initiative to transform the way communities use and
produce energy, and build new ways of supporting more sustainable living.
The project involved a two-pronged methodological approach using
complementary and integrated qualitative and quantitative survey methods
for data collection and analysis, at community and household level.
BPE survey techniques were used in sub-groups of 88 case study
households to assess the impacts and effectiveness of standard physical
retrofit measures, low carbon technologies and renewables and low carbon
community behaviour change activities. The study included thermal imaging,
monitoring of energy use, low carbon technologies and environmental
conditions (internal and external), household surveys and energy audit,
occupant interviews and walkthrough, diaries, activity logging and social
network analysis.
DURATION: 2011-2015
NUMBER OF DWELLINGS STUDIED:
Eighty-eight (88)
FUNDED BY: UK Research Council’s
Energy and Communities Programme
PARTNERS: Environmental Change
Institute, University of Oxford; Awel Aman
Tawe; Easterside Partnership; Hook
Norton Low Carbon; Kirklees Council;
Low Carbon West Oxford; Middlesbrough
Environment City; Sustainable Blacon Ltd.
FUNDING: £1.14m
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NEXT GENERATION BPE PROJECTS

WLP+: Whole Life Performance plus
DURATION: 2 years (2015-2017)
FUNDED BY: EPSRC (Oxford Brookes) and Innovate UK (industry partners)
PARTNERS: Low Carbon Maintenance and Buildings (LCMB - lead); British
Council for Offices (BCO); Constructing Excellence; King’s College London
(Estates Department); Emcor FM; Argent
FUNDING: £371,000
This project will develop a software model and commercial service for
optimising internal building conditions to improve occupant productivity in
commercial office buildings. It will empirically validate the link between indoor
environmental conditions and staff utilisation, output and absenteeism,
by demonstrating the solution in workspaces. The tested solution will be
then developed into a software-based supervisory control and reporting
solution operating in a cloud environment, with the capability to reset the
controlled environment to maximise occupant productivity, and comfort
conditions whilst minimising energy use and fuel cost in commercial office
environments.

Management of housing performance information
(HAPI) through hindsight, insight and foresight
DURATION: 1 year (2015-2016)
FUNDED BY: Innovate UK’s Supply Chain Integration in Construction
competition
PARTNERS: Zero Carbon Hub (lead), Joseph Rowntree Housing Trust
FUNDING: £125,000
HAPI seeks to enable better supply chain integration by developing, testing
and refining a web-based prototype for effective management of housing
performance information, so as to provide designers, specifiers and housing
providers with HINDSIGHT on actual performance of previous housing
projects, INSIGHT on ongoing projects and FORESIGHT to improve future
housing specification, performance and design. The HAPI system will be
able to capture, integrate, benchmark, curate and feed-forward performance
based feedback from the delivery & operational phases of new-build low
energy housing (projects) to support continuous improvement of housing
performance, lower energy use and carbon emissions.
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NEXT GENERATION BPE PROJECTS

I-LIFE: Insurance-backed warranty for whole life
housing energy performance
DURATION: 2.5 years (2015-2018)
FUNDED BY: Innovate UK’s Building Whole-Life Performance competition
PARTNERS: Encraft Ltd (lead); Willmott Dixon Energy Services Ltd; Building
LifePlans Ltd; Virtechs, Amberley Advisers
FUNDING: £552,000
I-LIFE aims to develop a new commercial insurance product that will
underpin a whole-life warranty for the energy performance of new housing,
and revolutionise the market by giving developers and investors confidence
(and a commercial case) to invest in higher quality housing. The focus
of our work is on new build housing in the social or private sector. The
primary challenge for the project is to develop energy prediction algorithms
which accurately predict performance in use and can be translated into
an insurance product. Developing a deep understanding of the energy
performance gap will be critical to success.

ZERO PLUS
DURATION: 4 years (2015-2019)
FUNDED BY: European Union Horizon 2020 programme (GA No. 678407)
PARTNERS: Sixteen academic and industry partners from Cyprus, France,
Germany, Greece, Israel, Italy, Switzerland and the UK. Coordinator: National
& Kapodistran University of Athens
FUNDING: €3.6m (£2.7m)
ZERO PLUS aims to develop and implement a comprehensive, costeffective modular system for Net Zero Energy (NZE) settlements in four
residential case studies across the EU. The goal is to provide the market with
an innovative, yet readily implementable system for NZE neighbourhoods
that will significantly reduce their costs. Three parallel strategies will be
implemented to significantly reduce the cost of NZE settlements: 1.
Innovative technologies will be developed and applied; 2. Capital costs will
be reduced through a strategy of mass customization; and 3. Operational
costs will be reduced through the optimal management of dynamic energy
loads and resources at the building and district level. All the case study
settlements will undergo in-situ monitoring and post-occupancy evaluation.
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