Inside this issue

Volume 11, Issue 5, November 2019

SET2020 - cover page

SET2020: Istanbul, Turkey Call for Papers

~~~~~ ~~~~~ ~~~~~ ~~~~~

Articles
Innovative thermal energy
storage chain (ChainStore)
- page 2
A new analysis method of
parabolic trough receiver and
negative thermal-flux region
- page 3
Innovative heat treatment
method to control Varroa
mites (BeeSave) - page 4
Can
we
decrease
city
temperatures:
sustainable
mitigation technologies
- pages 5-6

~~~~~ ~~~~~ ~~~~~ ~~~~~

Other News
WSSET News and Information:
5th WSSET Innovation Awards
2020 is open for entries
- page 6

SET2020 will be held in Istanbul, Tukey, from
18th to 20th August 2020.
For more information, visit set2020.org and
you can submit your abstracts on EasyChair
here: set2020.org/submissions/
This year for the first time we have an ‘EarlyBird’ rate so that you can save €80 on all rates
if you register and pay before 15th June 2020,
so get your abstracts in now and arrange your
funding in plenty of time. To register, visit
http://set2020.org/registration-and-fees/ .
Istanbul is one of the most popular cities in the world and is spread over an area
of 8500 square km: 150 km long and 100 km wide. Because of its location
between Asia and Europe, the city historically had a great geopolitical
importance.
Around 12 million tourists visit Istanbul every year to see the historical and
natural sites of the city with lots of historical mosques, churches and museums.
Pre-registration will start for early arrivals in the afternoon of Monday 17th to
avoid the registration rush the following morning. Remember, WSSET members
benefit from a 20% discount and student will receive even more.
Deadline Date

Action

Monday 6th April 2020

One page abstract submission

Monday 15th June 2020

Full manuscript submission

Monday 13th July 2020

Submission of revised accepted papers

Monday 3rd August 2020

Registration & payment deadline for paper
presentation and conference attendance

Monday 10th August 2020

Registration and payment deadline for attendance
only – without paper/poster presentation
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Associated Journals: discount
on OA publication fees for
WSSET members in IJLCT &
FC&E - page 7
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Season’s
Greetings from WSSET
Thinking warmly
of you and your family
this Christmas Season.
Wishing you all a very
merry Christmas
and a Happy
New Year.
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Innovative Thermal Energy
Storage Chain (ChainStore)
Saffa Riffat, Yijun Yuan
Department of Architecture & Built Environment,
Faculty of Engineering, University of Nottingham,
Nottingham, NG7 2RD, UK
Academics at the University of Nottingham have
developed a new thermal energy technology for a
wide range of applications including buildings,
greenhouses, cold storage and industrial processes.
The patented ‘ChainStore’ technology is being
promoted by University of Nottingham academics
Professor Saffa Riffat, Fellow of the European
Academy of Sciences and President of the World
Society of Sustainable Technologies, and Professor
Yijun Yuan, a member of his research team.
The world’s requirement for electric power is growing
rapidly and according to the International Energy
Agency, an estimated additional 250 Gigawatts of
power will be required annually between now and
2050. Renewable energy technologies including
wind, solar and wave can provide clean energy, but
these technologies are intermittent, often producing
power when grid utility or users do not require them.
There is therefore an urgent need to develop a highly
efficient and sustainable technology for energy
storage to allow full use of green energy.
Thermal energy storage (TES) is a technology that
stores thermal energy using a heating or cooling
storage medium so that the stored energy can be
used at a later time for heating and cooling
applications. TES systems mainly use sensible (e.g.
water) and phase change materials (e.g., wax).
Several TES technologies have been developed in
recent years but these are expensive and difficult to
integrate in to buildings, greenhouses, food storage,
etc.
The new ChainStore (see Figure 1) uses low-cost biopolymer wraps and composite storage materials
developed by the University of Nottingham.

Figure 1: Researchers at the University of Nottingham
holding a sample of ChainStore

It can store large amounts of heat or cooling energy. It
can be manufactured into a long chain extending to
hundreds of metres. ChainStore can be made into
standard products or decorative materials for use in
offices, supermarkets, shops, homes, etc. The
technology could play an important role in minimising
the impact of cooling and heating requirements on
climate change.
ChainStore technology provides a major opportunity
for greater economic benefits and enhanced energy
infrastructure management. This would cover any
expected mismatches in both supply and demand for
heating or cooling requirements, thereby offsetting
differences in time and magnitude of heat or cooling
production.
ChainStore can assist in harnessing and integrating
intermittent renewable power through distributed
energy resources and micro-grid systems such as solar
photovoltaics and wind energy. The technology also has
the potential to provide large economic benefits by
reducing the overall capital and operation costs of
heating or cooling with systems designed to meet
average demand rather than peak demand. It can also
support the increase in demand side management,
boosting capacities, reducing life cycle costs, as well as
enhancing energy efficiency and reducing carbon
dioxide emissions. ChainStore can improve the
reliability and maintainability of the heating and cooling
sources by serving as an alternative to battery storage
and other energy storage systems such as pumped
hydro storage.
The new ChainStore can be used for passive cooling
and heating in a wide range of applications. It can
provide major economic and environmental benefits by
maximising the use of solar and wind energy and also
utilising the variation between day and night-time
temperatures and therefore help to minimise the need
for fossil fuelled cooling and heating systems.
Greenhouses can benefit from the ChainStore to
minimise the use of expensive heating in winter for
crop production.
Sports facilities such as football grounds would benefit
from using the self-heating ChainStore technology for
defrosting, avoiding the postponement of matches. It
can simply be placed on a football ground and then
rolled back to the sides of the pitch when the ice has
melted. ChainStore can be charged using renewable
energy sources so unlike under-soil heating systems, it
would be very cheap to install and operate.
ChainStore is a simple, highly efficient and inexpensive
technology that can be produced rapidly in large scale
and therefore offers a new opportunity for use in the
UK and developing countries for harnessing solar
energy for use in food refrigeration, cooling of buildings
and many other applications.
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A new analysis method of
parabolic trough receiver and
negative thermal-flux region

Besides, integrating with the circumferential solar
irradiance
distribution,
we
discovered
the
phenomenon of negative net heat gain and negative
thermal-flux region existing in PTR.

Gang Pei, Qiliang Wang, Honglun Yang
Department of Thermal Science and Energy
Engineering, University of Science and Technology of
China, Hefei 230026, China
Parabolic trough collector (PTC) is the most mature
and most popularly employed technology to harvest
high-temperature heat source for photothermal
utilizations. Parabolic trough solar receivers (PTRs) as
the heat-collection elements are the key components
of the PTC. Up to now, the operating temperature of
PTRs can reach 400-550°C. However, PTRs face with a
difficult problem, a large amount of heat loss radiated
from the PTRs occurs at such high operating
temperature, which exerts a great negative influence
on the thermal performance of PTRs and PTC
systems.
PTRs are mainly composed of absorber tube, glass
envelope, metal-glass package and so on. The
absorber tube is covered with solar selectiveabsorbing coating (SSC). Radiation transfer is the
main way for the PTRs to lose their heat. For a long
time, researchers mainly focused on the performance
improvement of the materials to reduce the heat loss
of the PTR, however, only a limited room for the
material improvement appears to enhance the
overall performance of the PTR. For effectively
analyzing circumferential heat transfer characteristic
and reducing the radiation heat loss of the PTR, we
proposed a new analysis method based on the
spectral analysis and spatial solar irradiance analysis.
As shown in Figure 1, the spectral thermal resistance
network in PTR was established, it is noticed that all
parameters in network are spectral values for
accurately calculating the heat transfer.

Negative
thermal-flux
region

Figure 2: Negative net heat gain and negative thermal-flux region

As shown in Figure 2, qemi/Gb and qabs/Gb represent
the emitted heat loss from and the absorbed solar
irradiance by the absorber tube. It can be seen that
the emissive heat loss is higher than the absorbed
solar irradiance in the angle from 0 to 90° and 270 to
360°, that means the net heat gain in this part is
negative, this part is named as negative thermal-flux
region (NTR). The discovery of NTR reveals the
hidden heat loss around the PTR and provides two
new optimization methods to reduce the heat loss of
the PTR, namely, PTRs with double coatings, and PTRs
with optimized coating on the glass envelope.

Outer glass tube
Inner absorber tube

Figure 3: PTRs with double coatings and with optimized
coatings on the glass envelope

Figure 1: Diagram of the spectral thermal resistances network in PTR

The experimental results showed: two novel PTRs
possessed superior thermal efficiency performance.
The percentage of the heat loss reduction in PTR
with double coatings reaches about 28.0% at the
absorber temperature of 550°C. The theoretical
radiant heat loss of the PTRs with optimized coatings
on the glass envelope can be reduced by 43.8%, and
the heat collection efficiency can be increased by
16.7% at the temperature of 600°C and solar
irradiation of 800W/m2. These illustrate the novel
optimization methods play efficient role in reducing
the heat loss and enhance the overall performance
of the PTRs.

www.wsset.org

Page 4

Volume 11, Issue 5, November 2019
Innovative Heat Treatment
Method to Control Varroa
Mites (BeeSave)
Dr Hasila Jarimi and Professor Saffa Riffat
Department of Architecture & Built Environment,
Faculty of Engineering, University of Nottingham,
Nottingham, NG7 2RD, UK
Quoting Albert Einstein, “If the bee disappeared off
the surface of the globe, then man would have only
four years of life left. No more bees, no more
pollination, no more plants, no more animals, no
more man”. Even losing some honey bees would
damage the agricultural industries that depend on
them and threaten to make the food we eat more
expensive, a situation where the poor are most
likely to suffer. Clearly, for over a million years,
honey bees have shown that they employ an
excellent thermoregulation strategy for their hives.
Apis mellifera – Apis, which is Latin for ‘bee’, and
mellifera, which is Latin for ‘honey-bearing’ – refers
to Western or European honey bees. Research
shows that regardless of the ambient temperature,
the in-hive microclimate of a beehive at the central
brood area must be kept at the average optimum
temperature of 32°C to 36°C for the colony to
survive (Seeley T.D. and B. 1981). Therefore, to
survive both cold winters and hot summers, Apis
mellifera will employ several heating and cooling
strategies to thermoregulate their hives at the
optimum temperature.
Varroa is an external parasitic mite that attacks
honeybee adults and their brood-see figure 1. The
disease caused by the mites is called varroosis, and
the entire life cycle of Varroa mites occurs within
the beehive. The immunity of Western honeybees
to Varroa is weak compared with the Asian honey
bee. The mites feed on brood, weakening them and
spreading pathogens such as Deformed Wing Virus.

Figure 2: The thermal image of the centre of brood area at
optimum temperature

Apparently, the thermoregulation temperature is
suitable for Varroa mites development. Varroa
mites do not survive at an average temperature of
10°C over the normal brood nest temperature
(higher than 38°C). The chemical method uses
miticides, is the most common method used by
beekeepers. The chemical is directly applied to the
bees, through their feed, or by fumigation strips.
However, its misuse may harm bee colonies and
may cause honey contamination. We can help
honeybees against Varroa mites by introducing
heat (hyperthermia) treatment method to
eliminate Varroa mites- by elevating colony
temperature over thermoregulation temperature.
At Nottingham University, collaborating with 3
SMEs, a multidisciplinary research funded by
Innovate UK called BeeSave to control Varroa mites
using heat treatment method is currently being
conducted by a group of researchers from Buildings
Energy and Environment Research Group and
scientists from the School of Science. From the
preliminary simulation studies conducted by the
consortium, at optimum design and configuration,
the heat treatment method is predicted to increase
the temperature of the centre brood area of a
beehive between 40°C and 45°C suitable to kill
Varroa mites but safe for both larvae and honey
bees. If successful, this breakthrough project will
develop a low-cost, electricity and chemical-free
heat treatment method to control Varroa mites. It
will lead to better bee and colonies health, welfare
and
consequently
enhance
honeybees’
productivity.

The authors gratefully acknowledge Innovate UK’s
financial support through Newton Fund (Project reference
no:105043 ).
Figure 1: Left: A Varroa mite attacking a honey bee brood.
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Can we decrease the
temperature of our cities –
sustainable mitigation
technologies
M. Santamouris, Scientia Professor, Anita
Lawrence Chair of High Performance
Architecture
Faculty of the Built Environment, University of
New South Wales, Sydney, Australia
m.santamouris@unsw.edu.au
Urban Overheating is the most documented
phenomena of climate change. Because of the
positive thermal balance, cities present a much
higher ambient temperature than the surrounding
suburban or rural areas. The magnitude of the
overheating may be as high as 10°C, with an
average value between 5-6°C. There are more
than 540 large cities around the world where
urban overheating is experimentally documented.
Higher urban temperatures cause a serious impact
on urban life. It causes a serious increase of the
cooling demand of buildings, a rise in the peak
electricity demand during the summer and obliges
utilities to built additional power plants, decreases
considerably the efficiency of thermal and nuclear
power
plants,
accelerates
photochemical
processes in the atmosphere and increases the
concentration of ground level ozone, deteriorates
the levels of urban vulnerability and affects
seriously heat related mortality and morbidity.
To counterbalance the impact of urban
overheating, efficient mitigation technologies and
techniques are developed and implemented in
large scale urban projects.

Mitigation technologies aim to strengthen the
cooling potential of natural sinks and reduce the
warming caused by the heat sources. Among the
various proposed technologies, the use of
advanced reflective and photonic materials, the
integration of additional greenery in buildings and
open spaces, the use of advanced evaporative
systems and the dissipation of the excess heat into
the ground, seems to attract most of the interest.
Analysis of existing large scale applications of
mitigation measures, shows that the cooling
potential of existing mitigation technologies is high
and it is possible to decrease the peak
temperature of cities up to 2.5-3°C
Research on the analysis of the existing and the
development of new advanced materials able to
decrease the temperature of cities, has succeeded
in providing several new and spectacular
technological products presenting a very high
mitigation potential. While twenty years ago, the
surface temperature of materials used in cities
exceeded substantially the corresponding ambient
temperature, new structures and materials
present a surface temperature much below the
ambient one, while the new generation materials
can be adapted to the varying climatic conditions
of the urban environment.
Among
the
various
proposed
material
technologies, advanced light coloured, IR
reflecting coloured, PCM doped, thermochromic
and fluorescent materials and day time radiative
structures, seem to present the highest mitigation
potential. Figure 1 reports the historical
development and progress of the more advanced
new mitigation materials.
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Radiative cooling of materials and structures aims
to decrease the surface temperature of the
coolers below the ambient temperature and
provide cooling to the buildings or to the ambient
environment by exploiting the temperature
difference between the cooler and the ambient
air. While radiative cooling techniques have been
investigated for many years, it is quite recently
that sub ambient surface temperatures have been
achieved during the day time and under high solar
radiation conditions. A negative thermal balance
of the radiative cooler requires a high emissivity
of the structure in the atmospheric window
together with a very low absorption in the whole
solar spectrum.

Extensive testing of the proposed coolers
concluded that it is possible to operate under
sub-ambient surface temperature conditions.

Selective materials and structures, although very
effective during the night time, can not satisfy
these optical characteristics and until recently
daytime radiative cooling was not possible. The
recent development of photonic, plasmonic and
metamaterial structures have boosted research
on daytime radiative cooling and resulted in the
development of several efficient daytime
radiative coolers. Numerous types of daytime
radiative coolers including 2D and 3D photonic
devices, photonic structures like multilayer planar
photonic thin films, metamaterials and plasmonic
structures have been proposed and tested
presenting a very high emissivity in the
atmospheric window in parallel with a high
reflectance in the total solar spectrum.

While the increase of the solar reflectance of the
materials may provide a substantial surface
temperature reduction and a subsequent
decrease of the released sensible heat, most of
these material technologies fail to achieve sub
ambient temperatures under sunny conditions.
However, advanced reflective materials may
present almost 10°C lower surface temperature
than conventional materials of the same colour,
while the achieved temperature reduction may
be much higher in dark coloured materials.

Urban overheating is a serious energy and
environmental problem causing an important
impact in cities. To decrease the sensible heat
released in the urban environment and mitigate
the urban overheating, materials of low surface
temperature should be used. Apart of the
traditional white natural and artificial materials
widely used in warm climates, new low surface
temperature materials have been recently
developed and used in many large scale urban
mitigation projects.

WSSET News and Information
5th WSSET Innovation Awards 2020.
Deadline for submissions: 31st March 2020
The WSSET Innovation Awards recognise the achievements of private individuals and organisations
in new sustainable technologies and encourage the wider application of these new developments.
The WSSET Innovation Awards recognise the achievements of private individuals and organisations
in new sustainable technologies and encourage the wider application of these new developments.
Innovative ideas are welcome in any of the following areas:
• Renewable energy systems (e.g., solar, wind and biomass)
• Power generation technologies (e.g., CHP systems, fuel cells and anaerobic digestion plants)
• Energy efficiency (e.g., heat pumps and hybrid solar/gas systems)
• Low carbon buildings and future cities (e.g., low/zero carbon buildings, sustainable cities)
• Water treatment and desalination (e.g., solar water desalination)
• Sustainable materials (e.g., innovative composite materials and aerogels)
• Waste management and water recycling (e.g., households and construction waste management)
• Agri-food technologies (e.g., innovative greenhouses and food drying)
To enter, go to www.wsset.org/news-events/innovation-awards and download an application form.
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WSSET exclusive offer – IJLCT
The International Journal of Low-Carbon Technologies (IJLCT), whose Impact Factor has
increased to 1.054 with indexing in the WOS and the JCR, offers a 20% discount to the
APC (article processing charge) for WSSET members wishing to publish a paper in IJLCT
(open access). This will cost WSSET members £915 (€1099) as opposed to the full charge
of £1144 (€1373). Authors will need to state that they are WSSET members when paying.

Please visit www.ijlct.oxfordjournals.org to submit your articles.

WSSET exclusive offer - FCaE
Also in conjunction with Future Cities and Environment (FCaE), WSSET have agreed a £25
discount to the APC (article processing charge) for WSSET members wishing to publish a
paper in FCaE (open access). This will cost WSSET members £475 compared to the full
charge of £500. Authors will need declare their membership details to the editorial team
when it comes to payment before publication.
Please visit www.futurecitiesandenvironment.com to submit your articles.

Renewable Bioresources is an Open Access (Gold OA), peer reviewed, international online
publishing journal, which aims to publish premier papers on all the related areas of
advanced research carried in its field. Renewable Bioresources emphasizes the advanced
applications of biotechnology to improve biological ecosystems through renewable energy
derived from biological sources.
Please visit www.hoajonline.com/renewablebioresources to submit your articles.
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If you have recently moved, changed jobs, or changed email
address, please remember to update your membership details
or contact secretary@wsset.org with your new details.
If you no longer wish to be a member of WSSET or you want to
unsubscribe from emails, please unsubscribe here.
Thanks
Donations are welcome and greatly
appreciated!
We would like to remind our members that
WSSET is a non-profit organisation, hence
providing free membership. We would not be
able to play a significant role in consolidating
practical partnerships between academic and
industrial organisations without the help of our
members.
Whether you would like to get more involved or
contribute financially, please get in touch with
us at: secretary@wsset.org

Important for the repudiation of
WSSET
Neither the WSSET, nor any person acting
on its behalf:
(1) assumes any responsibility with respect
to the use of information of, or damages
resulting on the information on this WSSETNewsletter;
(2) gives any warranty or representation,
express or implied, with respect to the
accuracy of the information, opinion or
statement contained here.

All WSSET members are kindly invited to submit articles for publication in future WSSET
newsletters. Articles can be on a range of topics surrounding the word of sustainable energy
technologies. With nearly 2000 members, the WSSET newsletter provides a great opportunity to
publicise new ideas, technologies or products – all free of charge!
Articles should be no more than 400-500 words and one or two photographs would be very
much appreciated. Submissions should be emailed to secretary@wsset.org
Furthermore please contact secretary@wsset.org regarding any conferences, seminars or
symposiums relating to topics of sustainable energy technologies that you wish to be advertised
in the newsletter.
Once again, thank you for your continued support to WSSET.
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