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SET 2021 postponed
Every year since 2002, we look forward to SET
conference. We look forward to the presentations,
discussions, meetings and catching up with friends
and colleagues from around the world.
Unfortunately, the global outbreak of the
coronavirus (COVID-19) means that we had to
cancel SET2020 last year and this year we have
made another very difficult decision to postpone
SET conference to August 2022.
SET 2022 will take place in Istanbul, Turkey on the 16-18 August 2022.
This is a very difficult decision to make and while we know this is
disappointing, your health and safety are our utmost concern. Hopefully, by
August 2022 most of the world’s population will be vaccinated and have
some form of protection against this virus. We hope that we will be allowed
to travel abroad and mix in large groups. As soon as travel regulations
related to COVID-19 become clear we will provide you with more details
about SET 2022.
Thank you for your continued support and participation in SET conferences
and we look forward to seeing you in person in 2022.

New Awards Competition
~Deadline for all awards: 30 June 2021~
The deadline for the new WSSET awards, some with cash prizes, has been
extended to 30th June 2021! These awards are open for young members - PhD
students and new researchers - to apply for. All award winners will receive an
Award Certificate and will be invited to participate in the SET 2022 conference
in Istanbul, Turkey. For more information on each award and restrictions on
entrants, visit the WSSET Awards page at https://www.wsset.org/newsevents/awards

President’s Prize
The President of WSSET is offering a cash prize of £1,000 for a research
project or idea related to helping the fight against COVID-19.
This competition is open ONLY to PhD students or young researchers up
to 30 years old.

Projects and ideas related to minimising the impact of COVID-19 in hospitals, healthcare centres and
buildings include but are not limited to:
•
•
•
•
•
•
•
•

Innovative and efficient personal protective equipment/mask design;
Technologies including heating ventilation and air conditioning (HVAC) systems;
Indoor air quality devices;
Filtration systems;
Novel design/modelling for natural-ventilated buildings.
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).
Cont.
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WSSET Terry Payne Awards
Professor Terry Payne is sponsoring two awards, both
being open only to members from developing
countries. A list of eligible countries is available on
the WSSET website.

Young Researchers or PhD Students in
Developing Countries
There are two prizes of £500 available here. The
Award recognises the research innovation that our
young members in these countries are carrying out.
Applicants must be currently registered students or
up to 4 years after completing PhD. Evidence of
student registration must be submitted.

Best Research by Female Scientist in
Developing Countries
Prize money of £750. This Award acknowledges the
extraordinary work that our female members carry
out in developing countries. Topics for submissions
for both of the Terry Payne Awards can be from 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).

WSSET PCM Products Award –
Best PhD Student Project in
Energy Storage
The successful candidates for this Award will receive
prize money of £500 and an Award Certificate and will
be invited to participate in the SET 2022 conference in
Istanbul, Turkey. The Awards will be advertised widely
via WSSET website/Newsletter, SET 2022 conference
and other social media channels.
This competition is open to all PhD students who are
members of WSSET. The Award recognises the
research innovation in thermal energy storage
systems. There is £500 cash award to the top entry in
any of the following topics on thermal energy storage
systems including:
• Phase change material storage;
• Thermochemical energy storage;
• Sensible heat storage, seasonal/long terms storage;
• Integrated energy storage, solar/renewable energy
storage;
• Hybrid energy storage;
• Ice storage and passive cooling storage;
• Energy storage for building applications (homes,
commercial and industrial).

5th WSSET Innovation Awards
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
Water treatment and desalination
Power generation technologies
Sustainable materials
Energy efficiency
Waste management and water recycling
Low carbon buildings and future cities
Agri-food technologies

To enter, download an application form from
www.wsset.org/news-events/innovation-awards

On-line WSSET Lectures
The popular series of online WSSET lectures will be suspended for the summer but will continue on
Wednesday 22 September 2021 with Professor Chi-Hwa Wang, Professor of Chemical and
Biomolecular Engineering at the National University of Singapore, speaking on conversion of waste to
energy and resource.
He will be followed by Professor Stuart Green from the University of Reading, who is Director and
Principal Investigator of the Innovative Construction Research Centre (ICRC) and Head of the School of
Construction Management and Engineering discussing the contested privileging of zero carbon:
plausibility, persuasiveness and professionalism.
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Numerical studies on tiles
The results of the simulations show that the transversal
wooden slat reduced the ventilation chamber section
supports’ holes distribution for
causing an increase of the air velocity below. However,
great inhomogeneity was visible (Figure 2a). The microventilated roofs
E. Baccega, M. Bottarelli, G. Zannoni
Department of Architecture, University of Ferrara, Italy
The construction sector accounts for one third of the
global energy demand, and 40% of this is used for
cooling. To combine indoor comfort and reduced
environmental impact, different technologies can be
applied, both on new constructions as well as on
existing buildings. One of these is the adoption of
ventilated surfaces which represents an effective
solution especially for warm climate areas, allowing the
improvement of thermal performance by decreasing
the heat flow towards the interior during summer and
favoring the disposal of any condensation between the
external covering and the waterproofing layer during
winter. As part of an experimental research focused on
tile supports carried out at the TekneHub Laboratory at
the University of Ferrara, an exploratory analysis was
conducted by means of numerical simulations with the
software COMSOL Multiphysics v 5.5© to investigate
how the distribution of the openings influenced the air
velocity under the tiles. 2D models of roof portions
were implemented for the CFD solution in stationary
conditions, in the hypotheses of turbulent flow,
adopting the k- simplification and with the condition
of incompressible fluid. Figure 1 depicts the
configurations implemented: classic tiles supports made
of wooden batten and counter-batten (Figure 1a, the
domain is simplified as the longitudinal slat under the
transversal ones is not represented), a microperforated metal profile with seven 5 mm-diameter
holes (Figure 1b) and a macro-perforated metal profile
with one single hole in the middle (Figure 1c).

1a.

1b.

1c.

Figure 1: tile supports configurations details; (a) wooden
slats; (b) micro-perforated metal profile; (c) macroperforated metal profile

perforated metal profile determined a strong reduction
of the air velocity under the tile, caused by the pressure
drop while passing through the holes, but at the same
time allowing a better distribution. A remarkable
homogeneity, in fact, was clearly visible (Figure 2b).
Lastly, merging the small holes of the second
configuration in a single greater hole, allowed a better
transit of the fluid both for average velocity as well as for
distribution along the height of the chamber (Figure 2c).
More detail of the air velocities can be seen in Figure 3.
0.5
0.45
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0.2
0.15
0.1
0.05
0 m/s

Figure 2: air velocity distribution in the ventilation chamber

The first configuration shows the greatest air velocities
in the longitudinal direction among the three, although
the presence of the longitudinal slat may represent an
obstacle to the movement of air in the transversal
direction. This last one, in fact, may interfere with the
transversal movement of air which constituted a great
contribution to the permeability of the tiled roof, a
characteristic deeply investigated in the European
project LIFE HEROTILE. For air movement different from
the longitudinal one, the classic configuration made of
batten and counter-batten may represent an obstacle
and so worsen the performances. This did not happen
in the other two configurations as there was only one
transversal tile support profile and so there are no
longitudinal constraints to the air movement.

For all the configurations, a portion of 3.5 tiles on a 30°
pitched roof with 8 cm ventilation chamber with the
same metal anti-bird profile on the eaves and ridge lines
was implemented. As boundary conditions, an inlet
horizontal wind speed of 0.5 m/s from the left side and
an outlet section at zero relative pressure on the right
one were assumed, while on top an open boundary
condition was imposed.

www.wsset.org

3a.

3b.
Figure 3: detail of the air velocities
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the system contains four major innovations
A Super Performance Dew Point Overall,
including:
Cooler for Data Centres
Complex heat and mass exchanger: A novel complex
heat exchanger shown in Figure 2 was developed which
comprises numerous shape-changing heat and mass
exchanging sheets. The structure used increases the
heat transfer area and heat transfer rate by around
40%.

Professor Xudong Zhao
Director of Centre for Sustainable Energy
Technologies, University of Hull, UK
A super performance dew point cooler for data centres
shown in Figure 1 has been developed at the University
of Hull for demonstration in Hull City Maritime Data
Centre. The project aims to transform a lab-proven,
award- winning dew point cooling technology into a
specialist Data Centre cooler, involving the activities of
Data Centre survey, prototype design, construction,
installation, site testing and data collection, etc. This £1
million BEIS IEEA funded project is led by the University
of Hull along with NPS Humber Ltd (NPS) and
Environmental Process Systems (EPS).
The combined effort of the partners will bring this
technology from the current status of TRL6 (validated in
laboratory and industrial workshop) to TRL8
(demonstration of the technology in a live Data Centre
environment). This will result in bringing the innovative
dew point cooling technology into real world business,
which will open up an enormous Data Centre cooling
market and thus create significant money value in the
UK and worldwide.
With over 15-years’ continuous endeavour, researchers
at the University of Hull have developed a super
performance dew point cooler which, having a COP of
52.5, can achieve around 90% and 50% saving in
electricity consumption compared to traditional
mechanical vapour compression and evaporative
cooling systems, and consequently, same percentage of
carbon emission reduction.

Figure 2: Novel complex heat and mass exchanger

High water absorptive, diffusive and anti-bacteria wet
agent and strong binding between the dry and wet
agents: By testing over 7 wet agents, the best
performing wet agent, i.e., Coolmax-2, was selected
and this can be well bonded with the dry agent using a
strong marine heat transfer adhesive namely Sikaflex®291i.
Intermittent water pump operation and well-tuned
water pressure and flow rate: Water distribution and
water film thickness on the wet agent are critically
important to evaporative cooling. Ideally, water should
be uniformly distributed across the wet agent with no
dry areas remaining but also no thick film established.
Optimised fan configuration: In our dew point cooler,
the fan structure and associated motor type and twoparty coupling were investigated using CFD and
structure optimisation approach. This yields the
optimised fan structure, most appropriate motor, and
the best coupling approach between the both of them.
The specialist Data Centre dew point cooler is a cuboid
unit, which can be easily accommodated into Data
Centre infrastructure, with a connected ducting system
to distribute the product air to the Data Centre space,
discharge the exhaust air to environment, and bring the
intake air into the unit, as shown in Figure 3.

Figure 1: Super performance dew point cooler

Figure 3: Layout of the Data Centre dew point cooling system
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panels are proposed and tested at University of
PCM Cooling Storage for Building
Nottingham. Figure 2 shows the radiant panel used on
the ceiling. When PCMs are in the phase changing stage,
Applications
James Riffat, Emmanuel Tapia Brito, Cagri Kutlu and
Saffa Riffat
Department of Architecture and Built Environment,
Faculty of Engineering, University of Nottingham,
University Park, NG7 2RD, Nottingham, UK
The integration of PCMs in to the building envelope is a
popular application as PCM usage can reduce the energy
demand and helps to maintain thermal comfort. PCMs
can heat or cool the buildings passively and regulates the
air temperature according to selected PCM specifications
and applications. PCMs are applied to buildings’ walls,
ceilings and floors however, combining solar-powered
refrigeration unit, 24 hours of cooling can be maintained.
This article proposes a concept based on the integration
of PCM storage cells with a solar PV driven DC vapourcompression cooling system. Figure 1 shows the
schematic view of the system. PV panels generate DC
current to run a variable speed compressor. The vapour
compression unit operates like a conventional
cooling/refrigerator unit which uses efficient and
compact heat exchangers and compressor unit. The
refrigerant is evaporated in the heat exchanger. it allows
heat transfer from the HTF fluid to the refrigerant. HTF is
circulated through the evaporator unit and chilled liquid
is then pumped through the PCM cells.
When chilled HTF is pumped to PCM cells which are
installed in the ceiling and cold liquid absorbs heat from
the PCM cells with the help of coils. In the daytime, when
there is sufficient sunlight, the solar PV driven variable
speed compression cooling system works to generate
cool energy and thanks to latent heat capacity of the
PCM, the extra cooling can be stored in the PCM cells.
When the cooling energy is required in the night, low
temperature PCMs supply radiant cooling to the room.
As the study focuses on cooling the building, radiant
cooling studies were also investigated because radiant
cooling systems are considered as better comfort and
higher efficiency compare to standard air conditioners. It
is reported that radiant cooling system in buildings has
up to 40% energy efficient compared to conventional air
conditioning systems [1],[2]. However, ceiling systems
that use radiant cooling face condensation risks on the
panel surface when used in humid and hot regions. In
order to avoid condensation on the chilled ceiling in
humid climate regions, transparent membrane-covered

the metal plate is exposed to heat loss to the PCM side
and heat gain from the radiant cooling side.
Additionally, a desiccant bag is also placed between the
metal plate and the transparent membrane to absorb
humidity.

Figure 2: PCM radiant panel with a transparent membrane

Preliminary tests results show that using a hydrated salt
based PCM with melting temperature at 13°C in the
chilled ceiling maintained the cabinet temperature
lower by 2.5°C compared to the chilled ceiling without
PCM for 4.5 hours after the chiller is switched off.

Figure 3. Ceiling temperature for with and without PCM
References:
[1] R.D. Watson, K.S. Chapman, Radiant Heating and Cooling
Handbook, McGraw-Hill, New York (2002)
[2] Y. Khan, V.R. Khare, J. Mathur, M. Bhandari Performance
evaluation of radiant cooling system integrated with air
system under different operational strategies Energy Build., 97
(2015).
Acknowledgment:
The authors would like to thank Innovate UK for its financial
support for the project. The project is carried out in
collaboration with PCM Products Ltd, PAK Engineering Ltd,
Arkaya Ltd and Solar Ready Ltd.

Figure 1: Schematic of a PV driven vapour compression cooling system with PCM cooling panel storage
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Nano-sized VO2–BaSO4 thin film has been produced by Li
Visible light, solar radiation and
et al. [8] through a one-step hydrothermal process. They
have shown that the luminous transmittance increases
UVC/UVA penetration control in
from 30.4 to 43.5%, and solar modulating from 11.2 to
buildings through thin film
12.4% compared to single VO2. VO2/AZO double-layer
films have been developed by Chu et al. [9] via
coatings: An experimental
magnetron sputtering technology. It has been found that
the low-emissivity decreases from 0.9 to 0.66 with
research
respect to single VO2 film.

Erdem Cucea, Pinar Mert Cucea, Saffa Riffatb
aRecep

Tayyip Erdogan University, Rize, Turkey
Nottingham, Nottingham, UK

bUniversity of

Windows are the most sensitive parts of building
envelope in terms of energy loss and thermal comfort
requirements. Energy saving films are in the centre of
interest to make the existing windows adaptive to the
latest building code regulations [1]. Heat and light
penetration can be controlled in windows via special thin
film coatings [2], and transparent heat reflective
coatings draw attention in this respect day after day as
given in Figure 1 [3].

Figure 1: Structural details of transparent reflective coatings in
D/M/D form.

Copper based thin films are widely utilised in windows
for energy saving purpose. For instance, Cu+Cu2O,
CuS+Cu2O and Cu2O types of films have been developed
by Correa and Almanza [4] via sputtering technique. The
results reveal that 50% of solar heat penetration can be
reduced by the said thin film coatings under hot climatic
conditions. TiO2/Cu/TiO2 multilayer thin film has been
developed and integrated onto glass by Dalapati et al.
[5] for thermal and optical control. A visible
transmittance of 90% and IR reflectance of 85% have
been achieved at a wavelength of 1200 nm. Al-Kuhaili et
al. [6] have developed gold-based tungsten oxide
(WO3/Au/WO3) thin films in order to assess the impacts
of gold layer thickness on IR reflectance and visible
transmittance. A visible transmittance of 84% has been
obtained with the thickness of 36 nm. Thermochromic
thin film coatings shown in Figure 2 are also utilised in
windows for solar, thermal and optical control [7].

Figure 2: Structural properties of thermochromic coating.

First group of thin film coatings analysed in the research
covers ceramic films with the product codes of I118, I128
and I138. Ceramic films are good at UV and IR blocking in
glazing units. Second group of thin film coatings include
highly reflective metallic films with the product codes of
R880, R950 and R990. Owing to their Al and Ag based
nano lamination layers, metallic films, in general, have a
high solar heat rejection rate. Third group of thin film
coatings is another set of ceramic films with very high
visible light transmittance performance. I168, I178 and
I999 are the products of this category. The last group of
thin film coatings cover special ethylene vinyl acetate
(EVA) copolymers and polyvinyl butyral (PVB) coatings as
well as a unique ceramic film with enhanced visible
transmittance feature (I158). Both EVA and PVB-IR
products are effective in blocking UV and IR light.
Commercial thin film coatings have been laminated
between two clear glass sheets with very high visible
light transmittance, and the coated windows have been
subjected to outdoor tests to evaluate UVC/UVA light
prevention, solar radiation control and visible light
transmittance feature. The tests have been conducted
for different sky conditions. Incoming light intensities,
solar radiation figures, UVA and UVC light values have
been measured as a function of time. Then, the
measurements have been repeated from the back
surface of thin film coatings, and the reduction in
UVC/UVA light, solar radiation and light intensity has
been determined for each thin film coating sample.
Standard measurement systems have been utilised in
experiments with a total uncertainty below 2%.
Light intensity control of thin film coatings is depicted in
Figure 3. Ceramic and metallic thin film coatings are in
general successful at visible light control. Maximum
visible light penetration control is provided by I118
followed by R990, I128, R950, R880 and I138,
respectively. 93% of incoming visible light is mitigated by
I118, which is noteworthy.

Figure 3: Visible light transmittance control of thin film coatings
for clear sky conditions [10].
Cont.
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Figure 4: Solar radiation penetration control of thin film coatings
for clear sky conditions [10].

Figure 5: UVA and UVC light control of thin film coatings for
clear sky conditions [10].

EVA and I178 are found to show the poorest performance
in terms of solar radiation control as shown in Figure 4.
The results indicate that EVA allows penetration of about
49% of incoming solar radiation whereas it is 31% for
I178. However, this is desirable in case of a retrofitting for
cold climates. Thin film coatings can block almost 100% of
incoming UV light as depicted in Figure 5. UVC
measurements indicate that noticeable figures take place
in clear sky conditions proving the ozone layer depletion
[10].

References:
[1] Long L, Ye H. How to be smart and energy efficient: A
general discussion on thermochromic windows. Scientific
Reports 2014; 4: 6427.
[2] Mohelnikova J. Materials for reflective coatings of window
glass applications. Construction and Building Materials 2009;
23(5): 1993-1998.
[3] Dalapati GK, Kushwaha AK, Sharma M, Suresh V,
Shannigrahi S, Zhuk S, Masudy-Panah S. Transparent heat
regulating (THR) materials and coatings for energy saving
window applications: Impact of materials design, microstructural, and interface quality on the THR performance.
Progress in Materials Science 2018; 95: 42-131.
[4] Correa G, Almanza R. Copper based thin films to improve
glazing for energy-savings in buildings. Solar Energy 2004;
76(1-3): 111-115.
[5] Dalapati GK, Masudy-Panah S, Chua ST, Sharma M, Wong
TI, Tan HR, Chi D. Color tunable low cost transparent heat
reflector using copper and titanium oxide for energy saving
application. Scientific Reports 2016; 6: 20182.
[6] Al-Kuhaili MF, Al-Aswad AH, Durrani SM, Bakhtiari IA.
Energy-saving transparent heat mirrors based on tungsten
oxide–gold WO3/Au/WO3 multilayer structures. Solar Energy
2012; 86(11): 3183-3189.
[7] Kamalisarvestani M, Saidur R, Mekhilef S, Javadi FS.
Performance, materials and coating technologies of
thermochromic thin films on smart windows. Renewable and
Sustainable Energy Reviews 2013; 26: 353-364.
[8] Li W, Ji S, Qian K, Jin P. Preparation and characterization of
VO2–BaSO4 composite films with enhanced optical properties
in thermochromic field. Ceramics International 2015; 41(3):
5049-5056.
[9] Chu X, Tao H, Liu Y, Ni J, Bao J, Zhao X. VO2/AZO doublelayer films with thermochromism and low-emissivity for smart
window applications. Journal of Non-Crystalline Solids 2014;
383: 121-125.
[10] Cuce E, Cuce PM, Riffat SB. Thin film coated windows
towards low/zero carbon buildings: Adaptive control of solar,
thermal, and optical parameters. Sustainable Energy
Technologies and Assessments 2021; 46: 101257.

WSSET Fellow wins Rittinger
International Heat Pump Award
Professor Ruzhu Wang from Shanghai Jiao Tong
University and a WSSET Fellow, was recently awarded
the 2021 Rittinger Award for his work relating to heat
pumps, including the adsorption heat pump, desiccant
based heat pump & dehumidification, vapor
compression heat pump, absorption heat pump, and
heat pump applications in green building energy systems
and industrial waste heat recovery.
The Peter Ritter von Rittinger International Heat Pump
Award is the highest international award in the air
conditioning, heat pump and refrigeration field and was
presented during the 13th IEA Heat Pump Conference in
Jeju Korea on April 29 2021. The Rittinger award is
named after Peter Ritter von Rittinger who is credited
with the design and installation of the first energyconserving heat pump system at a salt works in Upper
Austria in 1855. This award highlights outstanding
contributions to the advancement of international colla-

boration in research, policy development and
applications for energy-efficient heat pumping
technologies and is awarded every three years. Prof.
Ruzhu Wang is a chair professor of Shanghai Jiao Tong
University, director of the Institute of Refrigeration and
Cryogenics, and director of the Engineering Research
Center of Solar Power and Refrigeration, Ministry of
Education, China. He was awarded the J&E Hall Gold
Medal from in 2013, the Asian Academic Award in 2017,
the Nukiyama Memorial Award in 2018 and the Gustav
Lorentzen Medal in 2019.
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Sustainable Cooling

Introduction

The Parliamentary Office of Science and Technology

Background Cooling is a process that addresses a range
of society’s needs. It provides thermal comfort in
buildings, preventing risks from overheating, and is
required to keep food fresh and medical products safe. A
lack of access to cooling is a barrier to development and
cooling has a role in all UN Sustainable Development
Goals (SDGs), though it does not feature explicitly in any
of them. Recently, potential disruptions to food and
vaccine provision have also increased awareness of the
value of cooling in the UK and developed nations with
milder climates.

This is an extract from a UK Government POSTnote to
which Prof Saffa Riffat, WSSET President, contributed.
POSTnotes are based on literature reviews and
interviews with a range of stakeholders and are
externally peer-reviewed.
In the UK, 20% of homes overheat, even in mild summers,
and it is estimated that 2,000 heat-related deaths occur
each year. Cooling keeps building occupiers comfortable
and productive. It reduces risks associated with
overheating, and prevents food and vaccines from
spoiling. Cooling also plays a role in each of the UN
Sustainable Development Goals (SDGs). Cooling processes
often result in greenhouse gas (GHG) emissions. These
arise from the use of energy and refrigerants. Cooling
already accounts for 7% of global GHG emissions.
Energy demand for cooling is rising and could match that
of heating by 2060. This makes meeting climate change
targets and achieving the SDGs more difficult. Sustainable
cooling approaches are advocated by many stakeholders
to help climate change mitigation and adaptation. They
can also make cooling more affordable and accessible,
and support the SDGs. In some cases they can provide cobenefits to air quality, and mental and physical health.
As COP26 Co-President, the UK Government will have the
opportunity to highlight the significance of cooling with
global climate stakeholders. The COP26 Product Efficiency
Call to Action aims to double the efficiency of four key
appliances by 2030, including air conditioners and
domestic refrigeration.
Key points in this briefing include:
• Cooling contributes to public health, food security and
societal productivity. It is especially important in the
supply of products (e.g. vaccines) needing
refrigeration.
• Avoiding or reducing heating can help to meet cooling
demand, for example through building design. Several
technologies exist to supply cooling, for example air
conditioners. The latter often result in GHG emissions
from their use of energy and ‘F-gas’ refrigerants.
• There is relatively little policy in the UK specific to
cooling. Most focuses on avoiding overheating,
improving device efficiency and reducing F-gas use.
Policy changes around building design, green
infrastructure and the supply of refrigerated products
can make cooling in the UK more sustainable.
• The UK is part of international efforts to reduce the
use of refrigerants that are strong GHGs.
• Cooling is key to sustainable development, but access
to it is unequal. Women and less affluent groups are
most affected, particularly in the Global South. The UK
funds sustainable cooling projects abroad via overseas
aid.

Under existing international emission pledges, average
global temperatures could reach 3°C above preindustrial levels by the end of this century. Around 1°C of
global warming has already taken place, with increasing
severity, duration and frequency of extreme events,
such as heatwaves, leading to localised spikes in
temperature. As the climate warms, global demand for
cooling, including in the UK, is forecast to rise. In
developing countries often located at warmer tropical
latitudes, socioeconomic trends such as population
growth, urbanisation and rising prosperity are further
driving demand for cooling.
Conventional cooling contributes to climate change in
two ways. First, it often requires electricity or diesel,
with associated carbon dioxide (CO2) emissions (a GHG).
Estimates of global cooling-related CO2 emissions tripled
from 1990 to 2018 (to 1,130 million tonnes, equivalent
to the CO2 emissions of Japan). Second, many cooling
systems use fluorinated gases (F-gases), which can be
potent GHGs when they leak. Cooling accounts for over
7% of global GHG emissions, compared with around 2%
from aviation. Inefficient cooling devices (like air
conditioners) are common, and it has been predicted
that global energy demand for cooling may match that of
heating by 2060. There has been relatively little focus on
the growing energy demand for cooling compared with
that of heating. Reducing F-gas use in line with
international agreements could avoid 0.4°C of warming
by 2100. Increasing global access to cooling therefore
challenges GHG emission reductions if policy does not
incentivise the use of approaches that minimise energy
demand and F-gas use.
Sustainable cooling includes approaches that aid climate
change mitigation and adaptation, are affordable and
accessible, and support the SDGs. The UK has significant
cooling research and innovation expertise and is a major
contributor to cooling programmes abroad. This
POSTnote examines UK and global demand for different
forms of cooling, ways of meeting it, and technology and
policy options to do so more sustainably.
To read the whole briefing, go to
https://post.parliament.uk/research-briefings/post-pn0642/
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Khartoum: A Blue Dilemma August 2021 (online) December 2021 (on -site)

Application is now open - visit: https://www.aaschool.ac.uk/academicprogrammes/visitingschool/khartoum
The School’s agenda explores the intersection of climate change and heritage whilst reflecting on new modes of
representation. The continuous reshaping of the flow of rivers is both a cause and effect of human patterns of
behaviour that have reshaped settlements at its shoreline throughout history. Today the course of the Nile is being
altered once more through new urban developments and climate change posing a threat to sites adjacent to its
riverbed. The School studies the challenges posed by climate change through the chosen site at Meroe and the
ongoing alterations of water passages. Participants will engage with invited anthropologists, architects, artists,
bioarchaeologist, community initiatives, and historians through lectures, seminars, studios and workshops.
The School’s output shall be exhibited in various galleries along the Nile: Khartoum (House of Heritage), Addis Ababa,
Asmara, Bujumbura (TwoFiveSeven Arts), Cairo, Dar es Salaam (Nafasi Art Space), Juba, Kampala (Afriart Gallery),
Kigali, Kinshasa, and Nairobi. The other spaces shall be announced soon. Full and partial scholarships are available.
Invited guests: Alexandra Riedel, Cave Bureau, Grau, Jane Humphris, Lucia Allais, Michael Mallinson, Iwona
Kozieradzka-Ogunmakin, Suzan Khalil Mohamed Sayed (Nafeer), Solange Ashby, William Carruthers. Other speakers
shall be announced soon.
@aaKhartoum
https://www.instagram.com/aakhartoum/

Comfort At The Extremes
The 2nd International Conference on Comfort At The
Extremes, 2021 (CATE’21) will be held online by the College of
Engineering at Sultan Qaboos University Muscat, Sultanate of
Oman on the 24th –26th October 2021. Creating comfortable
living and working environments is crucial to mitigate both
short-and long-term negative effects of climate change. Such
effects may extend not only to society, rather they can spread
to failure of the economic and physical infrastructure.
Researchers, governments, organizations, and industries are
looking into resilient buildings, operations, and communities CATE’21 themes:
to withstand extreme climate events. They strive to improve
the current and develop new theories in the area of comfort • Thermal Comfort and Vernacular Architecture
(Special Topic);
at the extremes to advance technologies and products to
•
Comfort after COVID-19;
cope with this need.
• Natural Ventilation and its role in Thermal Comfort;
Why CATE’21?
• Construction Materials in extremeclimates;
• Thermal Stress Scales;
The CATE conference was born from the following ideas:
• Resilient Thermal Comfort;
• Climate change is ever driving more extreme climate and • Smart Building Systems;
weather events and trends;
• Sustainability in Extreme Climates;
• These events and trends cause stresses, strains and • Climate Change and Building Design;
occasionally failures of existing social, economic and physical • Thermal Comfort in Refugee Camps;
infra-structures;
• Outdoor thermal comfort;
• Architecture and engineering of the built environment need • Power Consumption in Extreme Climates;
to produce radical solutions to cope with resulting extremes; • Urban Heat Islands Reduction Through Design;
• Issues of thermal comfort lies at the heart of many of these • Policies and Regulations in Construction in Extreme
solutions and need to be addressed in design teaching,
Climates;
research and practice;
• Physiology Health and Mortality at Extreme
• CATE conferences exist to address this need by fostering
Climates;
related, first class, international, interdisciplinary, future- • Manufacturing and new Technologies for Extreme
facing networks, tools and solutions;
Climates
• Rrapid rises in recent years in the rates of global heating and www.cate21.com
escalating severity of its impacts highlight the need for https://easychair.org/conferences/?conf=cate2
urgency in addressing issues at the heart of CATE thinking.

www.wsset.org

Page 10

Volume
Issue
3, May 2021
Volume
9, 13,
Issue
2, Newsletter,
April 2017

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 - FCE
Also in conjunction with Future Cities and Environment (FCE), WSSET have agreed a £25
discount to the APC (article processing charge) for WSSET members wishing to publish a
paper in FCE (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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