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In March 2014, Professor Phil Jones, 

Chair of the LCRI, travelled to China on 

a 9 day tour, as part of the Wales in 

China trade delegation, which included 

the Welsh School of Architecture,     

Cardif f  Univers i ty ,  the Welsh            

Government, and several industry   

partners.   

The delegates also included Gary Da-

vies, Director of European and External 

Affairs for Welsh Government.                      

The group travelled to Chongqing, 

Shanghai and Beijing, and met with 

academics, local businesses and     

Chinese government officials to        

promote Welsh companies working  

w i th in  the  low ca rbon bui l t                

environment, and to facilitate and    

encourage collaborations with Chinese 

partners.  

The visit included formal presentations 

at each city followed by one to one 

meetings, workshops, presentations 

and networking events.  In Chongqing, 

the events were hosted by CAST, the 

Chongqing Academy of Science and 

Technology and in Shanghai by the 

Shanghai Low Carbon Industry         

Network. 

T h e  e v e n i n g  s e s s i o n s  w e r e                   

co-ordinated by Welsh Government, 

and consisted of the trade delegation   

meeting an invited audience, including 

representatives from both Chinese and 

UK companies, with the aim of          

developing links within the 3 cities.   
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There were also meetings arranged by 

the Embassy Trade departments to 

liaise with local businesses to research 

the business operating requirements 

and taxation laws. The delegation also 

met with officials from the Shanghai 

Energy Saving Promotion Centre, the 

Shanghai Research Institute of      

Bui ld ing Science,  the Bei j ing              

Investment Promotion Bureau, and the      

Beijing Municipal Commission of   

H o u s i n g  a n d  U r b a n - R u r a l                  

Development.  

Craig Anderson CEO of Warm Wales 

said "The Chinese market for goods 

and  serv ices  in  low ca rbon               

technologies clearly has enormous   

potential. The ground-work laid by 

Welsh Government has fostered      

serious commercial and academic 

links. We have already had strong     

interest in companies seeking             

co-operative ventures in low carbon 

methodologies, insulation materials 

and building systems. There has also 

been keen interest from Government 

circles in the role of the Community 

Interest Company model and we have 

ongoing dialogue in sharing our        

experiences. Overall, the trip has given 

us access to significant opportunities 

and a more acute understanding that 

Welsh companies need to have a    

global perspective." 

Professor Phil Jones said “The trade 

mission allowed the LCRI to join with 

other stake holders from the UK, to 

visit the LCRI research centres in      

China, and develop stronger links with 

our international partners in Beijing, 

Shanghai and Chongqing. It enabled us 

to communicate our research and    

successes on an international         

platform. It demonstrated how universi-

ty research can form a basis for       

international industry engagement   

between Wales and China. 

“The LCRI currently has three centres 

in China, in the cities of Chongqing,     

Tianjin, and Guangzhou. These centres 

have led to research funding and     

collaborative links, such as with Tianjin 

University’s new 111 project on low 

carbon buildings. The LCRI works 

closely with the Welsh Government to 

develop links with industries in China 

to further economic benefits. Recent 

work across the China centres with 

funding from Chinese government and 

industry and UK FCO funding led to a 

Guidance document for a Low Carbon 

Built Environment for use by the Chi-

nese construction industry.  

“China is currently undergoing a low 

carbon evolution, by looking at ways to 

cut costs, and reduce its carbon      

output, and the low carbon related 

markets and research centres in China 

are growing. By aligning ourselves with 

Chinese partners, the LCRI is develop-

ing links with international academics, 

and in terms of our Welsh industrial 

partners, establishing connections 

within an expanding market, which 

could bring a lot of economic benefit 

back to Wales.”  

LCRI Marine Interview: Dr Margaret Kadiri 

Dr Margaret Kadiri is a researcher on 

the LCRI Marine team. She specialises 

in Hydro-environmental Engineering in 

Cardiff University, focusing on water 

quality impacts of tidal marine         

renewable energy devices and         

estuaries, and numerical modelling of   

hydrodynamic processes. 

What did you do before this role? 

My first degree was in plant science in 

Nigeria. I was then offered a           

s c h o la r s h i p  to  c om p l e t e  an               

Environmental Diagnosis MA in         

Imperial College. Then I completed a 

PhD on the release of metals and     

pesticides in salt marshes at Queen 

Mary University in London, before join-

ing the LCRI. 

What does your role within LCRI con-

sist of? 

I joined the LCRI Marine team’s Hydro-

Environmental Modelling work package 

to look at the impact of marine        

technology on water quality, and the 

long term role of suspended sediments 

on the eco system. One of the papers 

I’ve worked on as part of my research 

with LCRI Marine was A Review of the      

potential water quality impacts of tidal 

renewable energy systems.  

Tidal renewable energy systems are 

designed to extract the kinetic or     
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potential energy flow and convert it 

into electricity. This can be achieved by 

placing tidal stream turbines in the 

path of high speed tidal currents or 

through tidal range schemes, where 

low head turbines are encapsulated in 

impoundment structures, much like in 

low head riverine hydropower 

schemes. It is thought that these     

systems, when implemented at scales 

required to generate substantial 

amounts of electricity, have the       

potential to significantly alter the tidal 

flow characteristics, which could have 

k n o c k - o n  i m p a c t s  t o  t h e                     

hydro-environment.  

This  review gathers together 

knowledge from different research   

areas to facilitate an evaluation of the   

potential hydro-environmental impacts 

of tidal renewable energy systems, 

with a particular focus on water quality. 

It highlights the relevance of             

hydro-environmental modelling in    

assessing potential impacts of         

proposed schemes and identifies    

areas where further research is    

needed. There has been an increased 

interest in the UK to harness the tidal 

resource in recent years, with tidal 

range and tidal stream resource sites 

with potential for large scale commer-

cial exploitation having been identified.  

This paper evaluates the likely         

hydro-environmental impacts of tidal         

renewable energy systems, focusing on       

estuarine and coastal water quality. 

The overall objective was to inform        

m o d e l l i n g  r e f i n e m e n t s  a n d               

applications, as well as the formation 

of future research questions,            

ultimately to assist environmentalist 

and planners  involved in assessing 

the environmental risks of tidal        

renewable energy systems.  

What do you like about hydro-

environmental engineering? 

It has given a new direction to my    

research, and has made me look at a 

new aspect of the environmental   

problem. 

Where do you see marine energy in the 

future energy mix? 

I think Marine energy will be an        

important factor with future energy 

production, as it has the potential to 

be very useful, particularly in Wales. 

The marine energy sector is really only 

just emerging. The research we have 

done will provide a foundation for the 

technologies and processes as they 

develop, and as the technology is     

introduced into the market.  

Dr Kadiri (left) and the Environmental Modelling Work Package team research lab 
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The LCRI’s Hydrogen team conducts 

internationally leading research and 

development into hydrogen as an     

energy source, and as a form of        

energy storage for excess  renewable 

energy production.   

 

Hydrogen is a clean and sustainable 

energy carrier that can be stored in 

highly concentrated form and moved 

around utilising a number of            

conventional distribution technologies. 

Hydrogen energy can be used directly 

for efficient electricity generation in 

fuel cells for various uses, including 

vehicles, with no emissions except for 

water.  Biohydrogen and biomethane           

production is one of the key aspects of 

research carried out by the team. This 

examines the potential for  hydrogen 

being produced from local biomass 

resources, the  technologies required 

for gas clean up and utilisation, the 

development of supply chains, and op-

timised reactor operation and                 

management.  

 

This research has been targeted at  

using biomass sources that are not 

directly used in the food chain, e.g. 

high sugar grasses, wheat straw, whole 

crop maize, wheat feed, as well as food 

waste and sewage waste.  One way in 

which LCRI’s Hydrogen team has been 

trying to improve biogas production is 

by looking at the monitoring tech-

niques to  analyse the reactor          

performance. These include artificial 

intelligence approaches using FT-Near 

Infra Red sensor data to study reactor  

performance.  Other techniques used 

to improve the understanding of the 

process include the development of 

molecular biology techniques, such as 

Q-PCR (which identifies and measures 

specific microbial species) and         

pyro-sequencing (which can be used to 

analyse the metabolism of the         

hydrogen and methane  producing   

populations).  

 

By integrat ing a biohydrogen              

p r o d u c t i o n  r e a c t o r  w i t h  a                  

conventional methanogenic reactor fed 

Hydrogen Case Study: Biohydrogen and               

Biomethane production 

Biohydrogen and Biomethane production  
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wheat feed (a co-product of the flour 

milling industry), the team was able to 

increase the overall energy yield by 

37%. When they used  fodder grass, 

they saw an increase of 18% in energy 

yield. As a result of this research, the 

team was able to develop an            

integrated anaerobic bioprocess, which 

is significantly more efficient than a 

conventional biogas system. This work 

also identified that the quality of      

biogas can be improved by producing a 

hydrogen enriched biogas, a process 

with improved waste stabilisation and 

a higher throughput production        

process.  This novel process has      

recently been trade marked as 

“BioHyGas”.  

 

Alan Guwy, the Project Lead for LCRI 

Hydrogen said “This work has showed 

that by integrating anaerobic treatment 

processes, we are able to convert bio-

masses more efficiently into biofuels. 

We are very pleased with the progress 

we have made, as this has brought us 

a step closer to developing a hydrogen 

based industry in Wales. In the future, 

we hope take the laboratory based 

study to pilot scale an demonstrated 

the process works on a number of    

biomasses sources such as sewage 

sludge.” 

 

For more information about the         

upcoming Hydrogen courses with the 

LCRI WEST project, please visit  

www.westproject.org.uk  

The LCRI’s Scenario Modelling team 

have produced a paper, Scenario Mod-

elling for a Low Carbon Wales, which 

examines the potential financial and 

CO2 savings that could be made from 

the retrofit of low carbon measures on 

the housing stock in each of the Welsh 

local authorities. There has been     

limited research on the disaggregated 

potential for energy and cost savings 

that could be achieved by energy    

efficiency and low carbon measures on 

a regional scale, and this work         

examines the issue across the Welsh 

local authorities.  

The Welsh residential housing stock 

has a larger share of hard to treat 

properties compared to the rest of the 

UK. Whilst this means that any large 

scale retrofits across the housing 

stock would have higher marginal 

costs, there would also be a larger   

potential for improvements. Regional 

energy consumption is influenced by 

many factors, and is difficult to        

analyse. There are few studies at    

regional level, and at the time of      

conducting the research, there was no 

regional representative stock model 

for Wales.  

The Scenario modelling team used a 

Low Carbon Regions, top-down model, 

and customized the level and detail of 

the input provided, as well as taking 

into consideration Welsh  region-

specific housing information, to       

increase the accuracy of the model.  

Factors include aspects such as the 

proportion of properties using solid 

and oil based heating systems in rural 

areas of Wales compared with the UK 

as a whole, or the percentage of   

housing in Wales without high levels of 

wall insulation, loft insulation and dou-

ble glazing. By looking at a regional 

level, the team was able to show that 

there was a  significant difference   

between the  results from the national 

data surveys, when scaled down look 

purely at Wales. For example the       

residential fuel and electricity 

measures, variety of building materials 

resulting in poorer insulation, number 

of properties utilising best practise 

levels on insulation etc. The research 

also showed that when scaling down 

the model to regional level, local data 

is not always available, so certain    

aspects of the research could be     

improved in time when more data 

about the local housing stock becomes 

available.   

Professor Malcolm Eames from LCRI’s 

Scenario Modelling team said “This 

research shows the value of looking at 

issues such as retrofitting housing 

stock from a both a national and     

regional scale. It demonstrates that it 

is important to look at the problem of 

cutting carbon and making energy 

costs savings from a local perspective. 

This allows us to refine our recommen-

dations, and rather than offering    

general solutions, we can suggest    

carbon and energy cost cutting 

measures specifically for Wales, based 

on the latest information.” 

Scenario Modelling for a Low Carbon Wales 

Professor Malcolm Eames 
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As part of the research being done by 

the LCBE project, LCBE’s Work      

Package 4 team focused on the         

definitions, standards and challenges 

of delivering low carbon buildings in 

Wales. They aimed to provide design 

teams with clear, but non-prescriptive 

design guidance based on current best 

practice in the delivery of low and zero 

carbon building, covering each stage of 

the design, construction and operation 

phases.  

Part of their output included gathering 

best practice case studies of low and 

zero carbon buildings from the domes-

tic housing and education sectors, and 

producing 2 guideline documents to 

show case these examples and give up 

to date details and guidance on       

current rules, regulations and trends 

within sustainable construction. The 

UK emitted 550 million tonnes of    

carbon dioxide in 2005. Nearly half of 

this energy was used in buildings, and 

a quarter came from the energy used 

to heat, light and run our homes.   

Housing accounts for 27% of the UK’s 

carbon emissions. 

By setting exacting emissions for new 

housing, and retrofitting existing    

housing, the government hopes to sig-

nificantly reduce the energy use in  

domestic buildings and create a     

market for sustainable technologies. 

The Dwellings guide provides design 

teams with clear but non-prescriptive 

design guidance based on current best 

practice, when involved in the delivery 

of low/zero carbon buildings for the 

domestic housing sector. It includes 

information on latest green compliance 

targets, minimum energy efficient 

standards, and recent and upcoming 

building regulation reports. The        

document includes 5 case studies, 

demonstrating various best practice 

methods used in domestic buildings in 

sites across south Wales.  

These include utilising passive design 

considerations to maximise access to 

sunlight and natural ventilation,       

utilising high performance construction 

materials to maximise the efficiency of 

the design and reduce heat and energy 

loss, and ensuring that the owners are 

fully briefed on the best ways to use 

the technologies and reduce energy 

loss within their homes. It also discuss-

es the way that strong communication 

between the various stakeholders    

designing and building the low carbon 

homes can help to identify and solve 

any potential problems at an early 

stage, and create a much better sense 

of ownership of the projects. Another 

point raised is the need for more     

lobbying to improve consumer          

attitudes towards low carbon homes, 

from low carbon features and design 

being seen as an unnecessary niche 

option, to being viewed as huge benefit 

to a property, and an integral part of 

future developments.  

Work Package 4’s Leader, Wayne     

Forster said “This is the first of two 

documents we’ve produced, using 

working examples from case studies 

around Wales. We hope that our re-

search will be a useful tool for design-

ers and architects working on sustaina-

ble housing projects, and will demon-

strate the value of the work being done 

by the LCBE, and the wider LCRI.”  

LCBE Publishes Guide to Low Carbon Housing 

A house designed to meet PassivHaus standards using Welsh  construction materials  
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The LCRI,  a long with LCRI’s               

Environmental Sustainability Officer, 

a n d  L C R I  M a r i n e ,  a t t e n d e d               

RenewableUK Cymru 2014 Conference 

and Exhibition in Cardiff City Hall on 

Thursday 1st May. The conference was 

opened by Maria McCaffrey MBE, Chief 

Executive of RenewableUK, and the 

keynote speakers included The Right 

Hon Carwyn Jones AM, First Minister of 

Wales, and Gareth Hall from the      

Anglesey Energy Island Programme. 

The breakout sessions in the morning    

included talks on the challenges of       

financing renewable energy projects, 

with speakers discussing routes to 

market, crowd funding and investment. 

The second morning session discussed 

the need to widen the energy mix to 

include a wider range of technologies, 

and included a talk by Professor Stuart 

Irvine of LCRI’s SPARC team, present-

ing Wales as a Solar Powerhouse. It 

also explored biomass, micro hydro 

schemes, and the future of the        

National Trust.  

The afternoon sessions covered smart   

energy and storage, and wind and tidal 

energy with speakers discussing the 

case for hydrogen, network solutions 

for a low carbon future, and self      

powered buildings.  They also            

presented details of community       

approaches to renewable energy, wind 

solutions, tidal energy resource              

assessment of the Irish Sea, and the 

Swansea Bay Tidal Lagoon project. The 

delegates were then free to visit the      

exhibition stands, which included the 

LCRI, the Welsh Government, Natural 

Resources Wales, and RenewableUK. 

Claire Hobbs, LCRI’s Programme     

Manager said: “RenewableUK Cymru 

2014 was a fantastic opportunity to        

showcase LCRI research and progress 

from the last 5 years. RenewableUK 

Cymru 2014 attracted a wide range of        

delegates, both from Wales and the 

rest of the UK. This allowed us to      

engage with industry, academic and 

government stakeholders, on a        

national platform, and to promote   

ourselves to a wider, global audience. 

We were thrilled to see the Welsh Gov-

ernment’s continued support and   

commitment towards the renewable 

energy sector in Wales, and we look 

forward to working with them, and    

other partners in the future.” 

LCRI at RenewableUK Cymru 2014 
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LCRI’s Publicity Officer at the LCRI stand, and (below) Professor Stuart Irvine from LCRI’s SPARC 

team 
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 WEST Course: Low Carbon Building Principles -  23rd June 2014 

 WEST Course: Gas Turbine Technology -  24th June 2014 

 WEST Course: The Nature of Fuels - 5th August 2014 

 WEST Conference - September 16th 2014 , Liberty Stadium Swansea 

EVENTS COMING UP 

LCRI Convergence Energy Programme News is a bi-monthly newsletter to promote the work and 

achievements of the LCRI Convergence projects.  

 

If you have any stories that you’d like us to include, please contact the  

LCRI Publicity Officer, Jo Daniel. 

DanielJ3@cardiff.ac.uk   

02920 870003 

www.lcriconvergence.ac.uk  

www.lcri.org.uk 

The LCRI 

The LCRI Convergence Energy Programme was launched in September 2009, with 

funding of more than £15 million from the European Regional Development Fund, 

through the Welsh Government and matched with £19 million from Welsh           

universities and industry. 

 


