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I. FOREWORD: RESEARCH INSTITUTE DIRECTOR

It is a great pleasure to present the Annual Report
for the Built Environment Research Institute (BERI)
for the academic year 2012-2013. Once again
this has been a year of considerable achievement
including the further development of our research
infrastructure base, major success in research grant
funding, publication of papers by members in leading
journals in the discipline area and research student
success. Significant external research funding
was achieved through the Seventh Framework
Programme (FP7), the Engineering and Physical
Sciences Research Council (EPSRC), government
departments/agencies and the private sector.

In this foreword, we briefly review the activities of the four research centres
within the Built Environment Research Institute: the Fire Safety Engineering
Research and Technology Centre (FireSERT), the Hydrogen Safety Engineering
and Research Centre (HySAFER), the Centre for Sustainable Technologies (CST),
and the Centre for Research on Property and Planning (RPP). The main report
provides details of academic and research staff in the Research Institute, details
of PhD projects and graduating PhDs, publications and research grants.

Over the period of this annual report FireSERT staff continued to attract
considerable project funding (about £1.5 million) from the UK research councils,
government, the European Union, KTP, INI innovation vouchers and industry
including consulting projects. Current externally funded projects include fire
safety related to advanced computer modelling (EPSRC), the performance of
structures (cellular beams) (EPSRC, FP7), elliptic cross section columns in fire
situations (EPSRC) and merging flows during evacuation for high rise buildings.
New Computational Fluid Dynamics models were developed for the prediction
of soot and radiation in fires including the Lattice Boltzmann method. Other
projects include: Flashover and fagade fires in collaboration with the SKFSL
(State Key Fire Safety Laboratory, China) and Tokyo University of Science (TUS),
the assessment and evaluation of fire safe nanoparticle materials including the
potential for nano-engineered materials (FP7) , the replacement of brominated
fire retardants (FRs) with environmentally compatible FRs (FP7) and fire safety
of aircraft composite materials (FP7).

University Council members visiting the facilities at FireSERT
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ProfessorAli Nadjai chaired and organized an international workshop in November
2012 regarding Innovative Construction Design for Fire Safety Engineering: New
European Fire Design Guidance. The extended design guidance concerning the
whole floor structure has been published by the EU and is available at http://
bookshop.europa.eu. The international standing by FireSERT was reflected in an
invitation to attend and have a display booth at the EXPO for international fire
research and testing laboratories in Cologne, Germany in May 201 3.

T Fae——a

FireSERT stand at EXPO, Cologne, May 2013

FireSERT technologies, led by Professor Faris Ali won in the Hi-Tech category of
the Northern Ireland Science Park 25K Award for a Fire-Blast Protection system,
at a VIP gala ceremony in the iconic Titanic Belfast building, in September 2012.
The Fire-Blast Protection system aims to provide superior safety, protection and
security for people and assets, by offering an innovative Fire-Blast Protection
system that is uniquely designed to provide dual protection against blasts and fires
at a tenth of the cost of conventional, competing systems.

Professor Faris Ali (right) receiving the 25K Award for the Hi-Tech Category, September 201 2.

Over the year 2012-2013, HySAFER (Hydrogen Safety Engineering and Research
centre) successfully completed the projects TrainHy-Prof (http://www.hysafe.
org/TrainHyProf) and HyFacts (www.hyfacts.eu) on development of research-led
education/training of young professionals and regulators respectively. Several high
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profile research grants were secured by HySAFER with external funding from
prestigious sources including Fuel Cell and Hydrogen Joint Undertaking projects
(HyResponse and SUSANA) and EPSRC for a project on Integrated safety
strategies for onboard hydrogen storage systems. HySAFER leads networking
activities within the FP7 grant Integrating European Infrastructure to support
science and development of Hydrogen and Fuel Cell Technologies towards
European Strategy for Sustainable, Competitive and Secure Energy (www.h2fc.
eu).

Research undertaken during 2012-2013 includes releases and dispersion of
hydrogen in enclosures with one vent; indoor jet fires, simulation for the first
time self-extinction phenomena using CFD models; vent sizing of enclosures;
behaviour of plane jets. Building on HySAFER’s international recognition in
CFD studies of hydrogen safety phenomena, a new strategic research direction
concerns innovative solutions for fire resistance of onboard hydrogen storage
supported by funding from both the UK (EPSRC) and Europe.

The Centre for Sustainable Technologies (CST) covers a wide range of research
applicable to the sustainable built environment agenda including highways
engineering, hydraulics, procurement and infrastructure enhancement but has
its primary focus on energy. CST has enjoyed a highly successful research year
over 2012-2013 including the start of a range of projects addressing industrial
energy efficiency, building energy efficiency, advanced heat pump development
and advanced glazing and solar innovations.

Solar energy now boasts a state-of-the-art solar simulator for the development
and evaluation of solar energy technologies including the patented Solacatcher
(2 low cost solar water heater developed in conjunction with Invest Northern
Ireland and with investment linked to the University spin-out company Solaform
Ltd by E-Synergy). Advanced glazings in the form of novel solar energy systems
are currently being developed under EPSRC funding and support from Invest
Northern Ireland. Additional projects include Royal Society support for solar
energy development in Tanzania and UKIERI support for solar energy driven
anaerobic digestion in India.

V.
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Mr Dominic McLarnon and Dr Mervyn Smyth displaying their patented product, Solacatcher




The Centre for Research on Property and Planning, likewise has continued to
attract significant research funding with the theme of urban security and emergency
planning to the forefront in further FP7 research awards (HARMONISE and
COBACORE).The Centre’s long expertise in property market performance was
marked by funding from the Northern Ireland Housing Executive for a project
on House price, rents and affordability. In the commercial property market, the
Centre working in conjunction with the Investment Property Databank (IPD) and
sponsored by Belfast City Council, the Department for Social Development (DSD)
and leading commercial real estate practices launched a new report (December
2012) on the Performance of the commercial property market.

Minister Nelson McCausland, Department for Social Development, with Professor Jim Berry, Professor Alastair Adair, Dr
Martin Haran and Professor Stanley McGreal at the launch of the commercial property market report,
December 201 2.

The policy relevance of research within the Centre is highlighted by projects
undertaken for the National Asset Management Agency concerning land holdings
and housing in Northern Ireland and research funded by the Royal Institution of
Chartered Surveyors into public private partnership and infrastructure funding.
The latter project attracted invitations from RICS Americas to chair a roundtable
workshop in Miami and take part in a high level discussion forum in New York.
Colleagues in the Centre have worked in close collaboration with Belfast City
Council in the development of a 3-d model to stimulate the city and allow
projections concerning the impact of new development.

Further details of research expertise at the Built Environment Research Institute

can be found at www.beri.ulster.ac.uk or by contacting Mrs S Magee (Admin
Support) at (028) 90368638.
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Professor Stanley McGreal
Director Built Environment Research Institute




Institute

Surname Forename Title Position
Status
Adair Alastair Prof PVC (Development) & Provost Core
(Jordanstown & Belfast)
Ali Faris Prof Professor of Structural Engineering Core
Anderson Mark Mr Lecturer Associate
Berry James Prof Professor in Urban Planning & Core
Property Development
Blair Neale Dr Senior Lecturer Associate
Boyce Karen Dr Senior Lecturer Core
Brennan Sile Dr Lecturer Core
Choi Seng-Kwan Dr Lecturer Core
Dahoe Arief Dr Lecturer Associate
Davis Peadar Dr Lecturer Associate
Davison Lisa Dr Lecturer Core
Delichatsios Michael Prof Professor of Fire Dynamics and Core
Flammability/Director of FireSERT
Eadie Robert Dr Lecturer Associate
Gray Paddy Prof Professor of Housing Associate
Griffiths Philip Dr Associate Head of School Core
Haran Imelda Dr Lecturer Associate
Heaney George Prof Professor of Construction Core
Hemphill Lesley Dr Lecturer Associate
Hewitt Neil Prof Professor of Energy/Director of CST Core
Hine Julian Prof Professor of Transport Core
Huang Ming Jun Dr Lecturer Core
Huang Ye Dr Lecturer Core
Hyde Trevor Dr Reader Core
Joseph Paul Dr Senior Lecturer Core
Kashyap Anil Dr Lecturer Associate
Keenan Michaela Dr Lecturer Associate
Levendis Yiannis Prof Professor of Fire Safety Science Core
Lim Lay-Cheng Dr Senior Lecturer Core
Lloyd Greg Prof Professor of Urban Planning/ Core
Head of School of the Built Environment
Lyness John Dr Reader Associate
Macintyre Sean Mr Senior Lecturer Associate
Makarov Dmitriy Dr Reader Core
Martinez-Perez | Alona Mrs Lecturer Associate
McAnulty Ursula Ms Lecturer Associate
McCluskey William Dr Reader Core
McConnell Nigel Dr Lecturer Associate
McCord Michael Dr Lecturer Core




Institute

Surname Forename Title Position
Status
McGreal Stanley Prof Professor of Property Research/ Core
Director of BERI and RPP
Mcllveen- David Dr Lecturer Core
Wright
McKeown Clare Ms Lecturer Associate
McLernon Tim Dr Senior Lecturer Associate
McPhillips Karen Dr Lecturer Associate
Millar Phillip Dr Lecturer Associate
Molkov Vladimir Prof Professor of Fire Safety Science/ Core
Director of HySAFER
Mondol Jayanta Dr Lecturer Core
Murphy Martina Dr Lecturer Associate
Nadjai Ali Prof Professor of Fire Structural Engineering Core
Novozhilov Vasily Prof Professor in Fire Dynamics Core
Odeyinka Henry Dr Lecturer Core
Peel Deborah Prof Professor of Planning Research and Core
Scholarship
Pimenidou Panagiota Dr Lecturer Associate
Rafferty Gavan Mr Lecturer Associate
Ritchie Heather Dr Lecturer Associate
Ryan Donal Dr Lecturer Associate
Smyth Mervyn Dr Reader Core
Strong Alan Mr Senior Lecturer Associate
Van der Erwin Prof Professor of Real Estate Core
Krabben
Woodward David Dr Reader Associate
Yohanis Yigsaw Prof Professor of Building Services Engineering Core
Zhang Jianping Dr Lecturer Core
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Research

Surname Forename Title Position

Centre
Chernyavskiy Boris Dr Research Associate HySAFER
Colclough Shane Dr Research Fellow CST
Dave Ashok Mr Research Associate CST
Devlin Steven Mr Research Associate CST
Fang Yueping Dr Research Fellow CST
Han Sanghoon Dr Research Associate FireSERT
Haran Martin Dr Senior Research Fellow RPP
Keatley Patrick Dr Research Associate CST
Keenan James Dr Research Associate HySAFER
Lytvyn Inna Dr Research Associate CST
Lytvyn lurii Mr Research Associate CST
Manktelow Matthew Dr Research Associate FireSERT
McCord John Dr Research Associate RPP
Mcllhatton David Dr Research Fellow RPP
Novaes Marcio Mr Research Associate CST
O’Brien Vincent Mr Research Associate CST
Ramani Alwar Dr Research Assistant FireSERT
Ramirez Miguel Mr Research Associate CST
Redpath David Dr Research Associate CST
Rolfe Angela Miss Research Associate CST
Tretsiakova- Svetlana Dr Research Associate HySAFER
McNally
Zacharopoulos Aggelos Dr Research Fellow CST




The following research students were registered on research degree programmes during

2012-2013.

Adi Maimun, Nural Hana

The economic values of green residential buildings

Alexander, Gareth O

Novel floor constructions to improve the performance and energy efficiency of
ground source heat pump (GSHP) powered underfloor heating

Ali, Sadiq

Thermal / mechanical / electrical storage systems suitable for deployment in the
Built Environment

Anderson, Mark T

Biomass pelletisation, fuel variability and pelletisation for co-gassification process

Arya, Farid

Producing cheap vacuum glazing sheets which can be cut in different sizes

Atefi Aghayan, Hooman

Developing a numerical method for simulating intumescent materials in fire

Banerjee, Urbi

Effect of urban form on dynamic nature of travel behaviour

Bradley, Philip

A carbon valuation model for commercial buildings in a market downturn

Byrne, Conor

Dynamical system (Lattice Boltzmann) modelling of compartment fires

Byrne, Orila M

Investigation into the potential practical application of “smart growth” within an
Irish case study

Caldwell, Stephen

A study into sustainable bitumen use

Clarke, Mervyn C

Strategic property performance management

Cotter, Donal F

The role of building simulation as an assessment methodology for new and
existing dwellings

Dave, Ashok

Techno — economic assessment of novel IGCC systems with CO, capture

Dixon, Andrew JP

Experimental studies to investigate merging behaviour in a staircase

Doyle, Conor

Investigation of household energy use and its effective reduction

Eghbalighazijahani, Amir

Governance and planning policies to increase the resilience of urban areas to
climate change

Eni, Sabariah

Value capture model as a financial tool for urban regeneration

Farnan, Emma MA

Evaluating community planning: towards better outcomes?

Firth, Simona

Vacuum window performance evaluation and characterisation

Gamu, Faoziah

Analysing real estate values in emerging economies. A case study of Nigeria

Ghayur, Muhammad A

Techno-economic modelling of bio-refinery concepts

Golden, Saul

Urban design decision support systems - assessment tools for successful urban
civic space

Gunasekera, Sanwara

Modelling the relationship between organisational and supply chain performance
in the construction industry

Hardie, Brian

The behaviour of compartment masonry walls in fires

Harpur, Amy

Development and analysis of a database on dwelling fire deaths in Northern
Ireland

Harrison, Justin

Sustainable communities - mapping and measuring the balance of trade-offs

Henry, Keith

Planning and public spaces: a property rights perspective

Kang, Sungwook

Fundamental technologies for development of nanoclay dispersed intumescent
polymer composition in applications for built environments and automobiles

Kashyap, Poonam

Innovative storage systems suitable for deployment in the Built Environment
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Keig, Peter Richard

An investigation into establishing a hierarchy of sequential retrofit solutions

Kelly, Rachel Mary

NAMA: asset management on non performing real estate in a depressed
economy

Larkin, Keren

Modelling risk impacts on variability between contract sum and final account in
contractor design and build projects

Lewis, John

Innovation in construction procurement — case based reasoning and artificial
intelligence techniques

Lytvyn, lurii V

Novel evacuated glazing system

McClelland, Andrew G

The anatomy of architectural heritage destruction in Northern Ireland from the
1960s to the 21st Century

McDermott, Eva

Articulating heritage values

McDermott, Rodney P)

Water conservation impact on solid transfer in sewers

McDonald, Kiera E

The linkages between mobility and lifestyle: an analysis of older people’s travel

behaviour in Northern Ireland

McElduff, Linda

Regenerating coastal communities on the island of Ireland

McKeown, Clare

To develop an economic operator prequalification model to assist in the award of

public contracts

McKeown, Paul ]

Legislative and operational issues for sustainable urban drainage systems

McNally, Yvonne

Energy saving via retrofit compared to replacement housing

McQuaid, Grainne

Potholes in asphalt surfacing materials

Mellor, Kate

Slippery surfaces: photography, architecture and the cityscape of seduction

Millar, Phillip

A spatial rationale for engineering performance of highway surface materials

based on digital photogrammetry

Minic, lvica

An experimental study of air-source heat pump defrosting using solar collector as

heating source

Mitchell, Ruth

Durability of warm asphalts for road surfaces

Moorehead, Donagh

Tradable heat - using Northern Ireland as a demonstrator for resource mapping,

demand mapping and transport concepts

Moss, John

Sustainable rural communities — A carbon model

Murray, Aaron

A study in traffic planning

Novaes, Marcio F

Oilseed rape as a potential feedstock for domestic boilers

O’Brien, Vincent

Development and performance evaluation of nano-encapsulated solar

concentrating panels and their potential for modular construction techniques

Petrou, Klelia

Fire compartments having long span cellular steel beams

Quigley, Denise

Achieving an optimum balance across capital, life-cycle and environmental costs

Quinn, Michael

Behaviour of glazing panel systems in tall buildings

Redpath, Gwyneth M

Risk mapping of minor (‘B’ class) roads in rural Northern Ireland, reasons for the
high proportion of collisions resulting in death or serious injuries, especially to

young drivers

Rolfe, Angela

Integrated wind-compressed air energy storage system with combined heating

and cooling

Salehi Kouhestani,
Mohammad

Investigation on advanced heat pumps in domestic appliances




Samsudin, Salfarina

Exploring the role of land administration in supporting sustainable land use

management

Shafie, Shahril

Synchronization of house price and buyer affordability: residential property in

Malaysia

Shah, Nikhil K

Vapour compression heat pumps driven by advanced engine concepts and

incorporating heat recovery

Shentsov, Volodymyr

Indoor use of fuel cell and hydrogen systems

Stevenson, David M

Coastal environmental determinism. Parameters for land use planning

Tierney, Christopher A

Dynamic road / tyre interaction

Williamson, Oscar

Assessing driver behaviour due to in-car distractions

Yates, David

Innovation solutions to reduce separation distance for hydrogen and fuel cell

systems

Yi, Sung-Hee

Research on characteristics of fire behaviour and heat release rate of Korean

high-rise buildings with state-of-the-art interior materials

Graduated December 2012

Akram, Waseem

Car culture and city design

Naili, EI-Hadi A

Behaviour of composite floor structures in fire

Keatley, Patrick

Cyclic operation of baseload thermal plant in the Irish power system in high

wind energy penetration scenarios

Mahmoud, Moataz

Design, access and security in public transport infrastructure (an integrated

assessment tool for sustainable public transportation)

Graduated July 2013

Akbar, Muhammad R

Sustainable technologies, environmental subsidies, end user needs and

business opportunities in the delivery of zero carbon homes

Friel, Shaun

Early life skid resistance

Keenan, James )

Modelling and LES of vented hydrogen-air deflagrations

McClements, Sharon

Selection of consultants based on trust

Quinn, Matthew V

Heat pumps digital compressor

Scullion, Thomas

Performance of axially restrained steel columns subjected to severe fire




Details of all publications by BERI staff are on the University of Ulster’s Institutional Repository http://eprints.ulster.
ac.uk/. This section reports those outputs published over the period of this report and classified as either journal
articles, books/chapters in books, research reports and published conference papers.

5.1 Journal Articles
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