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SET2022: Istanbul, Turkey
Call for Papers
SET 2022 will take place in Istanbul, Turkey, on the
16-18 August 2022.
Every year since 2002, we have looked 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) meant that we had to cancel both SET2020 and SET2021.
The SET2022 website is live and more information about the conference can be
found at https://set2022.org/. Topics will be wide ranging within the broad scope of
Energy Technology and Renewables; Energy Storage and Conversion; Low Carbon
Buildings, Architecture and Sustainable Cities; and Policies and Management.
Abstracts can be submitted on EasyChair through https://set2022.org/submissions/.
We look forward to seeing you in person at SET2022.
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Monday 28 March 2022

One Page Abstract Submission

Monday 30 May 2022

Full Manuscript Submission

Friday 1 July 2022

Submission of Revised Accepted Papers
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Registration & payment deadline for paper & poster
presentation and conference attendance

Monday 8 August 2022

Registration and payment deadline for non-presenting
attendance
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Left: Professor Saffa Riffat,
President of WSSET, met with
Professor Zafer Utlu (Reactor
of Haliç University) in Istanbul
recently to discuss the
organisation of the SET2022
Conference. Haliç University,
one of the leading universities
in Turkey, will host SET2022.
On-line WSSET Lectures
The next in the series of online WSSET lectures will be on Wednesday 27 April with Professor Wen Liu from the
University of Science and Technology of China speaking on Photoelectric Agriculture contributes to Carbon
Neutralization and Chinese Rural Revitalization and Professor Gang Pei, also of the University of Science and
Technology of China, on Self-adaptive integration of photothermal and radiative sky cooling for continuous
energy harvesting from the sun and outer space.
If you are interested to attend the online lecture, please contact: secretary@wsset.org

www.set2020.org

www.wsset.org

Page 2

Volume 14, Issue 1, March 2022
using 85% Methanol-blended gasoline, 15% Methanol
Methanol two-wheeler
(M15) fuelled 100cc carburetted motorcycles (which
constitute 70% of the total registered vehicles in India) to
development at the Engine
Indian two-wheeler manufactures, moving India towards
Research Laboratory, Indian
a methanol economy. To develop an M85 fuelled vehicle,
an existing 500cc engine was run on a re-calibrated
Institute of Technology Kanpur
Avinash Kumar Agarwal
Engine Research Laboratory, Department of Mechanical
Engineering, Indian Institute of Technology Kanpur,
Kanpur-208016, India akag@iitk.ac.in
The Engine Research Laboratory (ERL) has worked
closely with the Indian government and Indian
automotive companies for the past 20 years focusing on
developing alternative fuels such as biodiesel, utilization
of alcohol fuel, as well as existing fuels such as
compressed natural gas (CNG), gasoline, diesel, etc. ERL
also works on other engine research domains such as
low-temperature combustion (LTC), exhaust aftertreatment devices, laser ignition, spray investigations for
understanding the fuel spray in the hot in-cylinder
environment, in-cylinder flow investigations through
Particle Image Velocimetry (PIV), Homogeneous Charge
Compression Ignition (HCCI) engines, gasoline direct
ignition (GDI) engines, analysis of regulated and
unregulated emissions and particulate studies. Target
engines range from small engines (~50 cc engine
capacity) to large bore engines (Rail/ marine engines).
ERL researchers & students use sophisticated equipment
to simulate real-road conditions on engine and vehicle
dynamometers. For fundamental studies, researchers
use phase doppler interferometer (PDI), optically
accessible single-cylinder engines, particle image
velocimeter (PIV), constant volume combustion chamber
(CVCC), constant volume spray chamber (CVSC), highspeed cameras and lasers. ERL is currently focusing on
developing methanol fuelled engines under the guidance
of NITI Aayog (a policy think tank of the Indian
Government), and the adaptation of M15 (85% (v/v)
Gasoline and 15% (v/v)) in two-wheelers. For this, ERL is
closely working with the OEM’s of the Indian automotive
sector to achieve the vision of the government of India
(GOI) for the Methanol Economy. ERL has successfully
demonstrated a Port Fuel Injected motorcycle prototype

electronic control unit (ECU). An M85 fuelled vehicle
requires ~1.85 times higher fuel quantity injected per
cycle for similar power output as gasoline-fuelled
vehicles due to the calorific value of M85 being about
half that of gasoline. Calibration was undertaken so the
vehicle presented similar or higher engine performance.
M85 was burnt more efficiently, producing ~5.8% more
power than equivalent gasoline-fuelled vehicles.
Gasoline-fuelled vehicles produced 23.17bhp peak power
on a chassis dynamometer, while its M85 fuelled
counterpart produced 24.53bhp peak power at the
wheels. A carburetted engine-powered 100cc vehicle;
therefore, the existing carburettor was re-calibrated such
that it provided better performance and similar
drivability as that of a gasoline-fuelled vehicle. For recalibration, the main and needle jets were modified to
send the fuel to produce similar or better engine
performance. The M15-fueled vehicle produced high max
speed, maximum power at wheels, along with low HC
and NOx emission.
This vehicle was tested by the vehicle manufacturer’s
professional driver, and no abnormal drivability issue was
reported. The M15-fueled vehicle gave good drivability.
These developments are a triumph towards a green
methanol economy (GME).

ERL was established by Prof. Avinash Kumar Agarwal,
who joined IIT Kanpur in 2001. He worked at the Engine
Research Center, University of Wisconsin, Madison, USA
(1999–2001) and has published 290+ peer-reviewed
international journal and conference papers, 42 edited
books, 78 books chapters, 12,500+ Scopus and 19,800+
Google Scholar citations. Prof. Agarwal was awarded the
Shanti Swarup Bhatnagar Award and Sir J C Bose National
Fellowship (2019) by SERB, Government of India, for his
outstanding contributions. He was a highly cited
researcher (2018) and was in the top ten HCR from India
among 4,000 HCR researchers globally in 22 fields. He is a
Fellow of the American Association for the Advancement
of Science (AAAS) (2020) and of WSSET (2020).

Engine Research Laboratory
(ERL), IIT Kanpur
Methanol Fueled
Engines
Methanol
Fueled
Engines

Website: https://www.iitk.ac.in/erl/
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adjusted to meet demand and thus maximise the
PCM cooling storage for building
efficiency of the PCM Cool Store system. The variable
applications in developing
speed of the compressor will be achieved using an
electronic controller driven by the solar PV panels. The
countries (PCM-CoolStore)
controller constantly monitors the temperature
Mariana Velasco-Carrasco1, Omar Ramadan2,
Saffa Riffat3
1, 3 The University of Nottingham, NG7 2RD, UK
2 Geo Green Power Ltd, G12 5QT, UK
Access to clean, modern energy services is an enormous
challenge facing African and all developing countries as
energy supplies are fundamental for socioeconomic
development and poverty eradication. Future economic
growth crucially depends on the long-term availability of
energy from affordable, accessible, and environmentally
friendly sources.
Nigeria is the most populous country in Africa and the
seventh in the world. Nigeria has a savannah climate
with high temperatures and significant rainfall with
average temperatures in coastal areas of 32.2°C and in
the northernmost regions reaching 40.6°C. The solar
energy-rich country of Nigeria's sunny period lasts 3.9
months, with an average daily incident energy of more
than 5.5kWh per square metre.
The proposed system takes advantage of the abundant
solar energy resources, reducing indoor room
temperatures and using energy-saving technologies. A
new concept 'PCM-CoolStore' based on the integration
of PCM (Phase Change Material) storage cells with solar
PV-driven vapour compression cooling is investigated.
The PCM-CoolStore can play an essential role in
synchronising end-use energy demand and supply on a
short- to long-term basis. The PCM-CoolStore is a
promising technology to address the "cooling on
demand" energy issue in buildings in Africa. The
technology developed as part of this project would be
more efficient and reliable than conventional cooling
technologies that use solar panels. A variable speed DC
compressor will be employed which will eliminate the
need for the inverter and battery storage.
The variable speed compressor differs from conventional
compressors as its rotational speed can be

variations of the system and automatically adjusts the
compressor compression rate, making the system
operation much more efficient.
When the temperature of the PCM cells reach the
desired level, the compression rate of the compressor is
reduced. Yet when the internal temperature of the PCM
cells are high, the compression rate increases to reduce
that temperature as quickly as possible. Cooling energy
will be stored in PCM cells and would be released as the
interior temperature of the building exceeds the design
temperature, greatly improving liveability in hot climates
such as in Nigeria.
The experimental evaluation aimed to examine the
effect of the PCM panels on reducing the load on the
chiller (vapour compression) and to assess the impact in
terms of energy savings.
To simulate the environmental conditions of the tropical
weather in Nigeria the environmental chamber
temperature was set at 38°C for daytime simulation,
having a 20% relative humidity (RH). The heater mat
inside the testing box was activated, increasing the
testing box temperature. The chiller unit and air-cooling
channel components were activated, with airflow
extracted and then cooled in the air-water heat
exchanger. On completion, all systems were then
switched to the night-time simulation phase. For the
night-time simulation, the environmental chamber
temperature was switched to 25°C and the RH was
maintained. The heater power was decreased by 75%
representing the lower load that occurs in the building
during night hours.
The study was performed using an Environmental
Climatic Chamber at the University of Nottingham.
Figure 1 presents the system components, having a
testing box with ceiling PCM panels, a PCM thermal
storage box, the vapour compressor system and an air to
water heat exchanger.

Figure 1: Schematic description of the system
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Figure 2 presents a detail of the testing
box and the PCM box, containing 4 and 8 panels of S27
respectively with a net weight of 32 kg.
Cont.

The average temperature difference presented by the
PCM panels was found at 1.8°C. The study demonstrated
the system's potential for cooling applications suitable
for hot climates. The PCM reduced the energy
consumption presented by the chiller by adsorbing the
ambient heat and decreasing its operational time.

Figure 2: (a) Testing box, (b) PCM box.

Figure 3 presents the temperature comparison inside the
testing box with and without the application of the PCM
panels. The box was heated for two cycles reaching 40°C,
and after this period the cooling time was compared.
Using the PCM panels reduced the chiller operation time
by 12 minutes, creating an energy reduction from 1.8
kWh to 1.7kWh.
Figure 4 presents the average temperature inside the
insulated box comparing the temperature loss with and
without PCM storage. The box temperature dropped to
25°C faster with the integration of the PCM panels,
therefore, reducing the chiller operational time and
ultimately diminishing the energy requirement. The
energy consumption measured by the energy meter
presented a reduction of 0.15kWh with the usage of
PCM.

How to find the best solar
installers near me (2022)

Figure 3: Testing box temperature comparison with and
without PCM panels.

Figure 4: Testing box temperature loss comparison with and
without PCM panels.
This project was supported by Innovate UK (Project 105917).

their advantage. The competition between solar
companies can lower the cost of solar panels, saving you
thousands of dollars. To make sure you’re getting the
best bang for your buck, we recommend getting free
quotes from a few certified solar installers near you. You
can get connected with top solar companies in your area
by filling out the form on our website

Karsten Neumeister
https://www.ecowatch.com
Over the past decade, rapid advances in solar energy
technology, falling costs of clean energy systems and
government-sponsored incentives have driven the
popularity of installing solar panels to a record level. For
readers wondering, “who is the best solar installer near
me?” here’s the good news: To capitalize on the
projected growth of solar power, a large number of new
solar installers and electricians are opening up shop
across the country, which creates healthy competition.
The growing number of competing solar installers
presents both challenges and opportunities for a
customer. On one hand, having more options may make
for a more difficult decision. But on the other, savvy
investors can use competition between local installers to
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PV/thermal panels could be supplied to the houses and
Solar driven thermochemical
used for charging electric vehicles. The prototype will be
placed in a field test house located at Keyworth, south
seasonal energy storage system
Nottingham (see Figure 2). It is an east-facing 4 bedroom
for short-term and daily period
country house. The test prototype will be placed in the
on the north side of the house. Based on initial
space heating supply in buildings garage
simulation data, the prototype can provide space heating
Yanan Zhang, Ziwei Chen, Saffa Riffat

to the test room of the house for one to two weeks.

Department of Architecture and Built Environment,
University of Nottingham, Nottingham, NG7 2RD, UK
In recent years, the average UK house uses 20,000 kWh
of energy for hot water and space heating a year, of
which 16,000 kWh (i.e. 80%) is for space heating and
4,000 kWh is for hot water heating. Households emit
around 2t CO2 per household annually, which represents
around 1/10 of the average UK household’s carbon
footprint. Developing smart and integrated energy
systems is crucial to transforming the UK local energy
system to meet carbon reduction targets and achieve
clean growth ambitions. A novel thermochemical
seasonal solar energy storage system ‘SeasonalStorage’
has been designed for local energy systems. SeasonalStorage is an integrated system combining various
technologies, including solar combined PV and thermal
panels, thermochemical energy storage (TES) tank, solardriven humidifier and control units. It has great potential
to make full use of renewable energy, notably variable
solar or wind power to provide a better living
environment, reducing fossil energy usage and carbon
emissions. In terms of energy storage, SeasonalStorage is
designed to address several drawbacks of typical TES
systems and adopts a variety of innovative components.
In operation, the SeasonalStorage system uses lowtemperature solar heat as a heat source to boost the
discharging process by humidifying the airflow at a higher
temperature. With the application of SeasonalStorage to
local energy systems, large amounts of solar energy
could be stored independent of time with little heat loss,
permitting solar energy storage during the day within the
high energy density (~278kWh/m3) TES composite to
meet heating demand at night. SeasonalStorage can be
used independently or integrated into the existing energy
systems and scaled up for use in a group of
houses/community buildings (see Figure 1). The power
generated by solar PV/thermal panels could be stored in
thermochemical storage units in the form of heat. Other
renewable sources such as wind energy could also be
stored in the thermochemical storage units. Excess
power generated by the

2. Field
testhouse
house in
nearnear
Nottingham.
FigureFigure
2: Field
test
inKeyworth
Keyworth
Nottingham.

The reaction unit of the SeasonalStorage system uses
AdsorbentChain storage sheets with thermochemical
energy storage composites (see Figure 3). In the
discharging process, the humidifier provides moisture to
increase the inlet air humidity level to 90% for the
hydration reaction of the composite and moist air. Moist
air flows through the AdsorbentChain storage sheet and
the hydration reaction occurs when moisture makes
contact with the TES composite and releases heat. Warm
and dried air will be supplied to the building for space
heating. In the lab test, the highest air outlet
temperature was 42°C. The discharge process control
system is connected to the indoor thermostat and heat is
provided depending on the indoor temperature. In the
charging process, renewable power input from the main
grid will provide heat to heat up the inlet airflow to dry
the wet composites in the AdsorbentChain storage sheet.
Then the humid air will be released to the atmosphere.

Figure 3. SeasonalStorage test box for site test.

Figure 3: SeasonalStorage test box for site test

The feasibility study of SeasonalStorage in building
applications is being conducted to address the
intermittent issues with sustainable energy resources.
Free solar energy can be collected and stored for use
later either on a diurnal or inter-seasonal basis and will
not be affected and restricted by the local weather,
allowing more utilisation of solar energy.
Acknowledgement:
Figure 1. Schematic view of community energy system with SeasonalStorage

Figure 1: Schematic view of community energy system with
SeasonalStorage

We would like to acknowledge Innovate UK for the
financial support of this research (project: 40205).
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increased outdoor pollution ingress, thermal comfort
Active Air Purification
issues during colder months which impacts
Andrew Hobbs
Better Indoors Ltd
What is Active Air Purification and why is it
different?
Active Air Purification treats pollutants from all 3
categories (microbials, VOCs/gases and particulates)
and its effect is felt throughout the entire indoor
space simultaneously and continuously. This means
any pollutant in the air or on surfaces anywhere is
instantly treated, deactivated, agglomerated or
removed from the air.
Most relevant to the current pandemic it is a strategic
"equilibrium" process that kills viruses at the point of
transmission. It does not rely on air movement to
move the virus to the point of treatment/removal
unlike passive processes like filtration, all UV
processes (Germicidal UV-C, Upper Room, Far UV),
PCO and ionisation only. Such processes leave
considerable risk of transmission which explains why
we have seen R rate jumps in buildings that follow the
guidance during this pandemic.
This strategic, simultaneous and continuous effect
adds an extra layer of protection against all microbials
including SARS-CoV-2. Because it is always working
everywhere and is not dependent on the actions or
behaviours of people it is an essential extra tool in the
box that delivers the safest and most effective indoor
R rate control.
Active air purification negates the need to recurrent
fogging processes in buildings which can yield
significant savings. Further, current COVID mitigation
guidance recommends increased ventilation air
changes and reducing or stopping AC recirculation but
in buildings that are already adequately ventilated this
can lead to

productivity and patient outcomes and reduced
building energy efficiency. Active air purification
technology is a perfect complement to existing
infrastructures that safely and effectively avoids these
problems. Active air purification is the most effective
strategy for improving indoor air quality in any indoor
space. Anecdotal feedback shows it consistently leads
to reduced transmission/HAIs, improved productivity,
reduced absenteeism, improved patient outcomes in
healthcare and improved health and well being in
other settings which in turn leads to reduced burden
on healthcare systems and improved societal economic
performance.
How does it work ?
It mimics Earth's natural air cleaning processes by
creating an equilibrium concentration of naturally
occurring ionised hydrogen peroxides throughout the
indoor air and surface space. When these molecules
come into contact with organics such as viruses,
bacteria, odours and VOCs they instantly break down
and destroy them in the same way a disinfectant works
and afterwards revert back to harmless water vapour
and oxygen. The spent molecules are constantly
replenished hence the continuous effect.
Is it safe ?
Units are calibrated to produce concentrations of
hydro-peroxides produced are similar to those
constantly found in nature - 0.01-0.04ppm or 1-4% of
EH50 workplace exposure limits. This is 0.0001%0.0004% of the actual air volume. There is no known
case of hydro-peroxides ever creating a health risk and
considering we are constantly exposed to them it is
reasonable to assume they are entirely safe at these
concentrations. There has never been a safety issue in
any of the millions of installations of active air
purification products anywhere in the world.
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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 - FCE
Future Cities and Environment (FCE) is indexed with SCOPUS and has an increased
CiteScore of 1.0. In conjunction with WSSET, FCE have agreed a £25 discount to the APC
for WSSET members wishing to publish a paper (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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6th WSSET Innovation Awards 2022
Deadline for submissions: 1st May 2022
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 https://www.wsset.org/news-events/awards/innovation-awards and download an
application form. Winners will be announced at the SET2022 gala dinner in August.

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 reputation 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 from, the information in this
WSSET Newsletter;
(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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