Hub News - Issue 1 - 2015

The SUPERGEN Bioenergy Hub aims to bring together industry, academia and other stakeholders to focus
on the research and knowledge challenges associated with increasing the contribution of UK bioenergy to
meet strategic environmental targets in a coherent, sustainable and cost-effective manner.
The global biomass resource is vast and it is the
dominant primary energy resource in many
developing countries where energy demand is
projected to increase sharply. However, our
understanding of the availability, sustainability
and characteristics of the resource is relatively
poor. For example, close attention is often paid
to the impacts of different harvesting regimes on
Dr Patricia Thornley the carbon stocks in European forests, but there
are significant knowledge gaps around the
SUPERGEN Bioenergy
relationship between water availability and yield
Hub Director
for more exotic crops. If bioenergy systems are to
deliver significant global greenhouse gas reductions we need to thoroughly
understand the behaviour of more unusual feedstocks with different
conversion technologies. This was a key theme at the hub’s recent London
meeting: “Bioenergy: an engine for economic growth in the global south ?”. You will soon be able to view the presentations and read the hub’s
Bioenergy Research Prospectus for South Africa on our website.
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The characteristics of a feedstock may vary significantly over time and so
conversion technologies need to have a wide operating envelope, tolerant
to a broad range of feedstock properties. Becky Mawhood (Imperial
College) reflects on the importance of waste feedstocks in her report on
bioenergy opportunities in Columbia In this issue of our newsletter and this
is equally true in the UK. One of our most significant future biomass
resources is our waste resource and we can neither specify the properties
we would like or afford to expend cost and energy on upgrading the fuel. So, both in the UK and overseas we need to
work with more “omnivorous” technologies that are tolerant of a wide range of feedstock variations.
One option is gasification and there are currently 3 major challenge projects addressing this within the hub. Ian Watson
from Glasgow University is leading work on gasification systems, while Paul Williams at the University of Leeds is focusing
on upgrading syngas using plasma technology and Xi Jiang at Lancaster is focusing on utilization of the syngas in an engine.
Together these projects cover the full biomass gasification chain from feedstock to end-use and bringing them together in
the hub provides an opportunity to join up expertise to address important interfaces between fuels, conversion and enduse. In this newsletter Xi Jiang shares some of his work on modelling emissions from syngas combustion and in future
issues we hope to share more snapshots of how hub research is filling knowledge gaps in key areas.
Patricia Thornley
SUPERGEN Bioenergy Hub Director

The SUPERGEN Bioenergy Hub is funded by the EPSRC, and forms part of the Research
Council UK SUPERGEN programme.
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SUPERGEN Bioenergy Hub Annual Assembly 2014
The SUPERGEN Bioenergy Hub Annual Assembly took place at Conference Aston,
Birmingham on the 5th of November 2014. Over 100 people from academia, industry and
policy attended this full day event. Twenty presentations were heard over four sessions (see
below). The event was streamed live, videos of each of the presentations can be found on
our website. The event closed with a dedicated poster session, drinks reception and
conference dinner. Topics covered include:

Biomass Feedstocks

Bioenergy Systems

• Promoting policy development and an EU Action
Plan for the Woody Energy Crops Sector
• An EU Funded Project to Encourage the Use of
Short Rotation Coppice Willow for
Bioremediation
• Dry matter losses and greenhouse gas emissions
from woodchip piles
• Waste wood supply (and operational flexibility)

• Modelling bioenergy systems
• Real time control of gasifiers to increase tolerance to biomass
variety and reduce emissions
• The BIO-CAP Programme: Impacts of biomass feedstock
properties on air/oxy combustion with carbon capture
• Combustion of biogas
• Integrating Intermediate pyrolysis and anaerobic digestion of
biomass

Conversion and Upgrading

Wider issues in Bioenergy

• CFD Simulation of Catalytic Upgrading of
Pyrolysis Vapour in FCC Riser
• Photocatalytic bioethanol production as future
green energy solution
• Plasma catalytic gas cleaning for syngas from
waste
• Heating with wood – obstacles and drivers
• Abatement of Smoke Emissions from Domestic
Stove Combustion using a Novel Plasma Device

• Evaluating the GHG Impact of Bioenergy Systems using the
DECC BEAC Calculator
• MAGLUE – Measurement and analysis of bioenergy
greenhouse gases: integrating GHGs into LCAs and the UK
Value Chain Modelling environment
• Research gaps for UK bioenergy feedstocks identified by a
Rapid Evidence Assessment
• UK Facilities for Bioenergy Science and Technology
• Industrial-academic collaboration in bioenergy
• Bioenergy in South Africa

Poster Winners
Over 30 posters were on display from researchers across the UK which were judged by
Dr Patricia Thornley (SUPERGEN Hub Director), Dr Amanda Lea-Langton (Research Fellow
- University of Leeds) and Gunter Woltron (Greenacres Energy Ltd). The standard was
very high but the judges picked three winners who each won an amazon voucher: James
Bennett (Aston University), Douglas Phillips (University of Leeds) and Anne Velenturf
(University of Surrey). Please follow the links to view the posters.

SAVE THE DATE
SUPERGEN Annual Assembly 2015 – Thursday 19th November at Rothamsted Research
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South Africa Food-Fuel Interfaces Workshop
20 British and Southern African early career researchers took part in a week long
workshop in September 2014 jointly run by the hub and the British Council at Kruger
National Park, South Africa. The workshop was organized by Prof. Emile van Zyl of the
Univeristy of Stellenbosch and Dr Patricia Thornley of the University of Manchester.
Experts who mentored the participants included Prof. Jim Lynch (emeritus Surrey), Prof.
Johann Gorgens (Stellenbosch), Prof. Tim Benton (Leeds) and Mr Nico Stolz (TSB).
During the workshop, participants were split into groups and challenged to develop
sustainable visions of integrated food-fuel futures in the southern African Development
Community which is committed to ensuring the well-being of the region by ensuring that
low income residents have access to energy and increasing regional energy self
sufficiency and self sustainment. A report based on the findings of this workshop titled “A
bioenergy research prospectus for South Africa” will be published shortly on the Hub’s
website.

Demonstration of a medium scale harvesting
head for Short Rotation Coppice
Rothamsted Research participated in a demonstration by
Coppice Resources Ltd at Sutton Grange Farm on the 4th
of February of a medium scale cutting head for short
rotation coppice crops such as willow and poplar.
Rothamsted and CRL had worked together in the EU
Framework Programme 7 project LogistEC to produce a
cutting head capable of feeding coppice crops into a
smaller forage harvester thereby resulting in lower initial
capital cost than the current header and forager
combination produced by CRL. Initial measurements show
that the work rate will be less than the current
combination, but that the medium scale unit will create an
opportunity to increase the number of harvesting units
distributed around Europe.

At the event, the Rothamsted team displayed data
collected from studies of post-harvest management of
wood chips created by the harvesting units and showed
delegates the large scale storage of wood chips. Work
funded by the EPSRC SUPERGEN Bioenergy hub and
LogistEC showed that ambient drying of large stacks of
wood chip resulted in moisture losses from 50% down to
30% water content, but concurrent 18-20% losses of dry
matter. Most worryingly in some cases the loss of dry
matter occurred as methane. Alternative post-harvest
management strategies are being investigated, including
wood chip fuelled forced drying.
For more information about this event please contact
Nicola.Yates@rothamsted.ac.uk.
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New Challenge Projects
Three new challenge projects were funded through the EPSRC Bioenergy Challenge Call II. A short summary of these
projects which joined the SUPERGEN Bioenergy Hub project portfolio can be found below.

Novel low energy plasma/catalytic gas cleaning
process to deliver high quality syngas from the
gasification of waste biomass

Led by Professor Paul Williams at the University of
Leeds, this research project will develop a novel gas
cleaning process based on low temperature
plasma/catalytic technology to produce a clean, high
quality syngas from the gasification of waste biomass.
Gasification of the biomass will be investigated in an
existing small-pilot scale fluidised bed gasifier,
modified to include a downstream plasma/catalytic
syngas cleaning process. Experimental and detailed
analytical work developing the coupled biomass
gasification-gas cleaning process will enable a
mechanistic understanding of the tar reduction process
and will be extended by CFD modelling of model tar
compounds. Process modelling and simulation of the
combined biomass gasification-plasma/catalytic gas
clean-up system will build a foundation for process
analysis, optimal design and operation to facilitate
exploitation
of
this
innovative
technology
development.

Real time control of gasifiers to increase tolerance to
biomass variety and reduce emissions

Gasifiers are currently not meeting performance
expectations primarily due to tar production
(impacting syngas quality), biomass variability and
lack of standards over pretreatment methods. This
multidisciplinary project, led by Professor Ian
Watson seeks to overcome these technical and
economic barriers by focussing on the energy
requirements for biomass harvesting, developing
better models of gasification processes for
different biomass varieties and experimentally
determining impacts of biomass variance and
pretreatment options on gasifier performance.
Importantly, instrumentation and control to
minimise the tar formation and optimise the
gasification process will be developed and coupled
with techno-economic indicators of the systems.
The research is composed of 7 interconnected
work packages.

Measurement and Analysis of bioenergy greenhouse gases: Integrating GHGs into
LCAs and the UK Biomass Value Chain Modelling Environment (MAGLUE)
Led by Professor Gail Taylor at the University of
Southampton, this project aims to quantifying the real
GHG balance of different land use transitions to
bioenergy crops, for both UK and imported bioenergy
feedstocks.
They will deploy sophisticated state-of-the-art
instrumentation to measure GHGs very rapidly, to gain
a better insight into the dynamic range of GHG
emissions that can occur in such systems, including
when fields are ploughed and planted and when
fertilisers are added. Following data collection, analysis

will extend by modelling a wide geographical range
across the UK and for biomass feedstock sourced from
other areas of the world. In an allied project they have
developed a value chain model to optimise the
technology options for the UK for bioenergy,
depending on how cost, GHG balance and land
availability are defined. They will run this model to
identify the best bioenergy chains, in terms of GHG
balance, for the UK and test scenarios ('what if'
questions), to determine how much imported
feedstock might be sustainable in the future.
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Joining the SUPERGEN Bioenergy hub
Any UK institute carrying out a significant amount of
bioenergy research in support of the overall SUPERGEN
Bioenergy hub objectives can join the hub if approved by
the hub core management group.
If you are interested in becoming a partner of the
SUPERGEN bioenergy hub, please complete the
application form (found on the hub website) and detail
your reasons for wanting to join, any current links to the
hub, key staff and current bioenergy research taking place
at your institution. Please sent the completed application
form to Laura.Okeefe@manchester.ac.uk.

consortium agreement and is bound by the confidentiality
and other conditions in that agreement.
Becoming a hub partner has a number of benefits and
facilitates full involvement in events including those run
by the SHARE network and the SUPERGEN bioenergy hub
annual researchers day.
If you have any queries in relation to joining the hub
please do not hesitate to get in touch.

Applications are reviewed by the core management group
during their next meeting and a vote taken.
If
membership is approved, the institute then signs the

Laura O’Keefe
SUPERGEN Bioenergy Hub Project Manager

Changes to the SUPERGEN Small Grant Fund
To date the SUPERGEN small grant
fund has accepted applications from
any researcher on any topic area for
funding of up to £20,000. To ensure
that this funding is adequately
addressing
the
key
research
challenges in bioenergy we have
made some changes to the operation
of the small grant fund.
Proposals are still welcome on any
topic area and will be judged on merit
and their fit with the hub priorities
but we will be issuing a list of "priority
areas" in late March which have been
identified by our industrial partners
and advisory board. Submissions in
these
areas
are
particularly
encouraged. Submissions from early
career researchers and for activities
that are difficult to fund under other

established
mechanisms
particularly encouraged.

SUPERGEN
Researchers Day

are

Up to £100,000 funding remains
available for further projects in this
area (maximum of £20,000 per
project). It is envisaged that there will
be 2 further meetings of the core
management group at which these
proposals will be considered: one in
late
April
(submissions
for
consideration at this meeting should
be received by 9am on Monday 13
April) and one in July (submissions for
this should be received by 9am on
Monday 15 June).
If you have any other queries
regarding the operation of the small
grant fund please let me know
(Laura.OKeefe@manchester.ac.uk).

When? Thursday May 21st
Where? University of Bath
Info: This is an Internal event
open to partners of the
SUPERGEN Bioenergy Hub. For
more information please email
Laura.Okeefe@manchester.ac.uk.

SUPERGEN
Assembly 2015
The next hub assembly will take
place at the new conference
facilities at Rothamsted Research
on Thursday 19th of November.
More details will be posted on
the website soon.

Spotlight on…Lancaster

Clean energy utilisation from biogas and biomass gasification
Professor Xi Jiang (left) and his researcher Dr Marc Fischer are working on the
SUPERGEN Bioenergy hub challenge call project 11, Clean energy utilisation from
biogas and biomass gasification. They have written a short piece on this project
below.

The goal of this project consists of simulating in a realistic
way the turbulent combustion of biogas and bio-syngas
under conditions close to those of industrial burners.
Biogas and bio-syngas are two important and potentially
environmentally-friendly fuels stemming from biomass (see
table 1).
Constituent
Biogas Bio-syngas
(volume %)
CH4

50-75

8-11

CO2

25-50

21-30

CO

-

28-36

H2

0-1

22 - 32

N2

0 - 10

-

Table 1: Composition of Biogas and Bio-Syngas

One hurdle hindering its more widespread use consists of
its uncertain combustion behaviour due to the presence
and interaction of multiple compounds within it.
To solve this problem, an economical way would be
modelling the complex underlying physical and chemical
processes taking place during its combustion in industrial
systems. Such a strategy allows to greatly reduce the
experimental costs while tremendously increasing (or even
enabling in the first place) the reliability of predictions.

Given the considerable computational costs involved,
computational fluid dynamics (CFD) simulations of real
industrial systems necessitates the utilisation of simplified
chemical kinetic models which themselves are obtained
from the systematic reduction of detailed reaction
mechanisms. The accuracy and reliability of a reduced
model are always inferior to those of the detailed parent
mechanism.
The first phase of this project has consisted of a thorough
kinetic evaluation of several detailed reaction mechanisms
with respect to the combustion of biogas and bio-syngas.
63 experimental ignition delay profiles involving H2, CO,
CO2, CH4, H2O and blends thereof have been employed for
the evaluation and their discrepancies with the model
predictions have been systematically calculated. The
numerical prediction of pollutant formation has also been
performed. Among other results, the formation of the
greenhouse gas N2O has been predicted for p = 10 bar in
lean mixtures containing both methane and hydrogen. The
results have been published on the journal of Fuel in two
peer-reviewed articles [1, 2]. Fig. 1 shows sample results of
biogas kinetics in comparison with experimental data [2].
[1] Fischer, M. and Jiang, X., An assessment of chemical kinetics for
bio-syngas combustion. Fuel 137: 293-305 (2014).
[2] Fischer, M. and Jiang, X., An investigation of the chemical
kinetics of biogas combustion. Fuel, accepted (2015).

Figure 1: Ignition delay times for CH4 − CO2 biogas blends at p = 1 bar.

If you would like more information on this project, please contact Dr. Marc Fisher - m.fischer@lancaster.ac.uk

SUPERGEN SHARE Network

The SHARE Network has been set up to provide an informal but professional interdisciplinary network of peers who are
engaged in bioenergy research. It will run workshops and seminars to support knowledge exchange, promote mobility of
early career researchers and interdisciplinary collaboration. The SHARE Network is open to all bioenergy PhDs, postdoctoral researchers and research fellows, or those of equivalent professional standing, belonging to formal partners of
the SUPERGEN Bioenergy Hub.

New Chairs
At the SHARE event held at EBRI (details below), the new
Chair (Dr Carly Whittaker, Rothamsted Research) and CoChair (Mr Bolaji Shemfe, Cranfield University) were
elected.

NEXT SHARE EVENT
Where?

University of Bath

When?

Wednesday 20th May

Info

Workshop and field trip

If you are interested in attending the next SHARE event,
please contact carly.whittaker@ROTHAMSTED.AC.UK

Past SHARE meetings
Carly Whittaker
Rothamsted Research

Bolaji Shemfe
Cranfield University

Carly is a post doc at Rothamsted Research. Her research
focuses on assessing the environmental impacts of
bioenergy supply chains. Her main areas of interest are
Life Cycle Assessment (LCA) methodology, biomass
supply chain logistics and energy crop agronomy.
Bolaji is currently completing his PhD at the Centre for
Bioenergy & Resource Management within Cranfield
University’s Energy division. His research focuses on the
development of viable biorefinery process designs. His
main areas of interest include thermal conversion of
biomass for production of biofuel, energy and chemicals,
process development and integration of biorefinery
processes and heat transfer optimization for integrated
biorefineries.

On the 6th of November the
SHARE network met at Aston
University. The event started with
a master class with Chris Johnston
from
the
Agri-Food
and
Biosciences Institute (Northern
Ireland) ,followed by a number of
short presentations by SHARE
members.
The event closed with a tour of
the 7 labs at the European
Bioenergy Research Institute
(EBRI). The EBRI building is
powered
by
technology
developed by its researchers and
contains the first Pyroformer™/
Gasifier demonstration (0.5MW)
power plant.

There is a mailing list for the SHARE Network based at JISCmail (SHARE-NETWORK@jiscmail.ac.uk) for communication
amongst members. If you wish to join this list please send an email to: listserv@jiscmail.ac.uk with the body text
SUBSCRIBE SHARE-NETWORK [your forename] [your surname].
http://www.supergen-bioenergy.net/about-us/share-network/
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UK-Colombia Bioenergy Collaboration
Becky Mawhood (Imperial College London) is a researcher on SUPERGEN Bioenergy hub challenge
project 12, Bioenergy value chains: Whole systems analysis and optimisation and member of the
SHARE network. She was awarded a place on the British Council Columbia workshop at the end of
2014 and has written us a short piece describing her trip below:
In late November I was lucky enough to escape cold, dark
London and travel to tropical Colombia for a British
Council workshop on collaborative research and
innovation. The event had a broad remit, spanning
science and innovation policy, agriculture, climate change,
cities and entrepreneurship – but it was the (unofficial)
theme of bioenergy that really stole the show. One-third
of the forty participants work in the area, and two
proposals focussing on bioresidues were voted the most
relevant and feasible workshop outputs to take forward.

It’s easy to understand why. Colombian energy policy is at
a crossroads: the country’s energy demand is rising
rapidly, and the reliability of existing hydro plants (which
generate 70% of electricity) is threatened by climate
change. The country also has huge bioenergy potential.
Unsurprisingly the Colombian government is keen to
expand capacity and to diversify the energy mix. A decade
of supportive national policy has already enabled the
growth of a highly-organised biofuels sector - the second
largest in Latin America – but the deployment of other
biotechnologies has been limited by a historically
unfavourable regulatory framework. This is expected to
change in 2015: a new law to promote integration of ‘nonconventional’ renewable energy was published last year,
and investors are poised to capitalise on this opportunity.
Colombia’s biomass resources include some 50 million
tonnes annually of agricultural residues, 17 million
hectares of forestry-suitable land, and rapidly growing

volumes of municipal solid waste. There is particularly
strong interest in developing cogeneration at agricultural
plantations (with export to the national grid), biogas to
alleviate strain on urban landfills (which are nearing
capacity), and processing of solid biomass for export, as
well as a range of technologies to promote rural
development. There is also considerable interest in
bioprospecting - Colombia is home to 10% of the world’s
species. Areas known to need RD&D support include
conversion technologies, process optimisation, scenario
building, land use and soil management modelling, and
sustainability criteria and certification.

Back on British soil, the challenge is now to win funds to
take collaborative projects forwards. Colombia might not
at first seem an obvious choice for an international
partner - its troubled past has cast a shadow on its
reputation – but things are changing, and the UK
government is paying attention. Colombia’s GDP growth
rate has averaged 4.4% since 2001, the security situation
has improved, and the country as a whole is opening up to
inward investment. Two weeks before my arrival Prince
Charles went to Bogotá on a state visit, and last February
Nick Clegg led a major UK trade and business delegation.
The British Council operation in Colombia is the largest in
Latin America, employing over 150 people, and has plans
to grow three-fold over the next few years. And for
researchers, a £4 million collaborative fund, the NewtonCaldas Fund, has been launched to facilitate work
between UK and Colombian universities. All in all, it
looks like there’s tremendous potential for a SUPERGENColombia bioenergy collaboration.
Please contact Rebecca.Mawhood@imperial.ac.uk for more
on UK-Columbia collaborative opportunities.
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Small Grant Funded Project at Durham University
Dr Chris Greenwell and Dr Felicity Greenwell successfully applied to the SUPERGEN Small Grant Fund. Their project has
now finished and they have provided a summary of their work below. If you would like more detail about this project
please contact chris.greenwell@durham.ac.uk. For more information on the SUPERGEN Small Grant Fund please contact
Laura.Okeefe@manchester.ac.uk.

The role of developer-community communication in Anaerobic
Digester developments: A comparison of two locations
Objectives

Methodology

A study carried out in two locations in southern England
assessed how opinions & perspectives differed of
anaerobic digestion (AD) bioenergy developments
between intra- & inter-community stakeholder groups.

Within the communities of both locations, attitudes of
different demographics were compared through focus
group discussions and on-line surveys, as well as
between location comparisons.
Results

The surveys were analysed and the data discussed in terms of the interactions identified in the schematic above to
understand the impact of pre-planning involvement between communities and developers.

Conclusions
•The need for trust between academic groups and community leaders is paramount. In one community there was a
perception that the academic project was aligned with the developers and the number of responses were thus lower.
•Establishing early dialogue between developers and communities is key to engaging communities within the planning
process and addressing concerns of residents and stakeholders.
•Engaging the whole community remains a difficulty which needs addressing.

Events

Bioenergy: An engine for Economic Growth in the Global South?
On Wednesday 28th January, The SUPERGEN Bioenergy hub in collaboration with the LCEDN and UK Collaborative on
Development Sciences ran a workshop on bioenergy in low income countries at the Wellcome Trust in London. The
aim of the workshop was to connect different policy, private sector and academic communities with interests in
bioenergy in the context of international development issues and, in particular, to link technical with social and
international development expertise. The event addressed a wide range of issues surrounding biomass use and
bioenergy implementation in the Global South, including: the role of bioenergy in addressing key energy dilemmas
(e.g. access, security, emissions), the sustainability of global biomass trade, and the place of Southern countries
within global bioenergy supply chains.
A summary of the event and videos of the presentations will be available to view on the hub’s website mid-March.

ALL-ENERGY is the UK’s
largest renewable energy
event and free to attend.
The hub is exhibiting with The University of Manchester at
stand H68 on the 6th and 7th of May at the SECC, Glasgow.
For more information please visit all-energy.co.uk.

The
23rd
European
Biomass Conference and
Exhibition takes place in
Vienna, Austria from 1st to the 4th of June. If you are
attending this event (for details on how to register
please visit eubce.com) please visit the hub stand (B8)
to meet some of the SUPERGEN team and for more
information on hub events and publications.

Biomass Combustion Workshop
14th/15th September 2015
University of Leeds

More information regarding this workshop in
September will be posted to the hub’s website shortly.

Biomass and Energy Crops V
10-12 November 2015
Brussels (Venue to be confirmed)

CALL FOR PAPERS
Deadline for abstract: 8 May 2015
As attention increasingly shifts towards deployment of
biomass in Europe, this conference provides a timely
opportunity to exchange ideas and foster closer
collaboration and mutual understanding to identify how
we can most effectively use biomass as one means of
reducing dependence on fossil fuels.
Key themes:
Production (e.g. agronomy, land use…)
Supply Chain and Logistics (e.g. processing, transport…)
Conversion and Utilisation (e.g. feedstock composition)
For more details – visit www.aab.org.uk

For up to date information on upcoming events visit: www.supergen-bioenergy.net/news-and-events
For more information about anything within this newsletter contact Dr Laura O’Keefe (Laura.Okeefe@manchester.ac.uk)

