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SET2022: Istanbul, Turkey  
Call for Papers  

SET 2022 will take place in Istanbul, Turkey, on the  
16-18 August 2022; visit https://set2022.org/ for more 
information. 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 and completed manuscripts can be submitted on 
EasyChair through https://set2022.org/submissions/. Follow 
on social media istanbulset2022.  

We look forward to seeing you in person at SET2022. 

Deadline Date Action 

Monday 16 May 2022 One Page Abstract Submission 

Monday 30 May 2022 Full Manuscript Submission 

Friday 1 July 2022 Submission of Revised Accepted Papers 

Monday 1 August 2022 
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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Terry Payne Conference Travel Award 
This year, we are pleased to announce that Professor Terry Payne will be providing conference travel grants to 
six (6) FULL-TIME postgraduate students (PhD) from outside Turkey who can demonstrate academic excellence 
through the quality of their research. With the help of Professor Terry Payne’s generous donation, SET2022 
organisers are offering prize money of £800 to cover the cost of conference registration fee (Euros 225 – 
student rate), cost of international travel (economy flights) and hotel accommodation. This is in recognition of 
the valuable contribution that PhD students bring to SET conference. 

The deadline for applications is the 1st June 2022  by 8pm (GMT). The evaluation and selection process will be 
conducted by Professor Terry Payne and the SET2022 organising committee. Evaluation of applications will 
consider the information submitted according to the eligibility criteria as listed on the SET2022 website: 
https://set2022.org/terry-payne-conference-travel-award/. This information embodies the scholarship selection 
criteria. Conference participation is a condition of the travel award, monies will not be available prior to the 
conference.  
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A membrane-based 
humidification-dehumidification 
desalination system combined 
with direct photothermal 
volumetric collection 
Li-Zhi Zhang1*, Brusly Solomon2, Mohsen Sharifpur3 

1Key Laboratory of Enhanced Heat Transfer and Energy 
Conservation of Education Ministry, School of Chemistry 
and Chemical Engineering, South China University of 
Technology, Guangzhou, China * lzzhang@scut.edu.cn  
2Micro and Nano Heat Transfer Lab, Centre for Research 
in Material Science and Thermal Management, 
Department of Mechanical Engineering, Karunya 
Institute of Technology and Sciences, Coimbatore, India  
3Department of Mechanical and Aeronautical 
Engineering, University of Pretoria, Pretoria 0002, South 
Africa 

direct solar heat collector 1. Heated fluid then flows 
through heat exchanger 2, where seawater from a tank 
is heated. Compared to traditional surface absorption 
solar heat collectors, the volumetric direct solar heat 
collector with nanofluids has higher photothermal 
conversion efficiencies. Various nanoparticles can be 
used as the solar absorption medium, such as CuO, 
Al2O3, Fe3O4, Graphene oxides, etc. In our case we used 
Carbon Quantum Dots (CQDs) which is superior with a 
wide-spectrum solar absorption property. Hot saline 
water 7 then flows through a hollow-fiber membrane 
contactor 4, as depicted in Figure 2, which is a shell-and-
tube structure packed with numerous hollow fiber 
membranes. The membranes are highly permeable to 
water vapor, but impermeable to liquids and salts. In the 
membrane contactor, hot seawater flows through the 
tube side, and the outside fresh air flows across the 
membranes. Moisture in the seawater evaporates on the 
membrane-liquid interface and permeates through the 
membrane pores, making the air in the shell side humid. 
The humid air 11 is then cooled and condensed by 
another heat exchanger, Condenser 10. Distilled fresh 
water is then realized.   

In September 2020, President Xi Jinping announced that 
China will realize Carbon peak in 2030 and Carbon 
neutralization in 2060. This indicated that in future 
economic growth must rely more on renewable energy 
sources. Under such circumstances, it is imperative to 
shift energy consumption from fossil fuels to renewable 
energy sources. With an annual average solar radiation 
energy of 4-6.5KWh/day/m2, China has abundant solar 
energy resources so gradually replacing the traditional 
fossil fuels with solar energy possible. Low-carbon policy 
is an imperative now.  

However, water scarcity has become another most 
serious global challenge to our human community. 
Though over 70% of the earth’s surface is covered with 
river, ocean and glacier in polar region, the problem of 
clean water shortage is still urgent considering that 97% 
of the water resource is saline and not suitable for direct 
drinking. In fast developing countries like China, the 
conflicts between the supply of fresh water and the need 
from expanding population is aggravating. Desalination is 
a solution to solve this problem. However, most of the 
current desalination technologies rely either on high-
grade energy-electricity (for instance, reverse osmosis), ), 
or on high-grade thermal energy - steam (muiti-stage 
distillation or multi-stage flash). Both forms come mostly 
from burning fossil fuels, which does not conform to low-
carbon policies. So water harvesting using renewable 
energy sources is a key issue for the economical and 
societal development in China. The same is true in other 
BRICS countries like India and South Africa.   

In recent years, we have developed a new desalination 
system powered by direct photothermal conversion. It is 
a membrane-based humidification-dehumidification 
desalination system combined with direct photothermal 
volumetric collection, shown schematically in Figure 1. 
Solar heat is directly absorbed by the nanofluid in the 

Figure 1: A schematic of the solar energy directly driven hollow 
fiber membrane based humidification- dehumidification 

desalination system (SEDMHDDS). 

Figure 2: A schematic of the membrane contactor. 

Because only water vapor can permeate through the 
membranes, the salt rejection rate can be as high as 
99.9%. Also because the membrane packing density in 
the contactor can be as high as 700m2/m3, the mass 
transfer efficiencies in humidifying air can be very high 
even at a moderate water temperature of 60-90C, thus 
saving the need to heat the seawater temperature above 
its boiling point.  

Cont. 
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 This will make the solar heat collector 
more flexible and efficient. A prototype machine in our 
Lab had a COP (Coefficient of Performance ) of 0.86, and 
a humidification flux of 17.5kgh-1 per m2 membrane. The 
maximum fresh water yield was 1.4kgh-1 per m2 solar 
collector area.  

Compared to the recently very hot solar heat 
evaporation desalination (SHED) technology which heats 
and evaporates the seawater directly at the solar-water 
interface, the membrane system (SEDMHDDS) can 
separate the heating process from the humidification 
process, while making the humidification process more 
efficient by the membrane contactor. As a result the 
volumetric collector can be made shallower and wide 
enough to maximize the absorption area. Also, the 
membrane system used forced convection to transfer 
moisture, which is more efficient than the natural 
convection in the SHED technology. As a result, the 
system can be more compact and economical to the 
developing countries.  

To further improve the anti-fouling properties of the 
membranes, we have recently developed a 
PVDF/Graphene Oxide composite membrane, where the 
PVDF porous support membrane acted as a support layer 
and a modified two-dimensional material -graphene 
oxide was used as the skin layer. 

Figure 3: Atom structure and electron density distribution map 
of (a) original graphene, (b) porous GO for the skin layer of the 
composite membrane for desalination. (Red indicates regions 

with higher electron density.) 

Cont. 

The graphene oxide layer was very thin (7-8 nm) and 
macro pores were drilled in the layer by chemical 
etching. As seen in Figure 3, the ordinary graphene-oxide 
was modified to become porous graphene-oxide Oxide 
layer, so the permeability was improved by 1 magnitude. 
Lastly, by connecting octadecyl amine (ODA) groups to 
the hydroxyl groups in the Graphene Oxide membranes, 
the membranes were made superhydrophobic, so the 
anti-fouling properties were also highly improved. The 
developed system will be further improved and 
implemented in these countries for a demonstration.   

Cont. 

Volume 14, Issue 2, May 2022 

Broadly, GDI engine operation uses homogeneous and 
stratified mixture formation. Three types of combustion 
system designs are used in GDI engines, namely wall-
guided, air-guided and spray-guided. GDI engines are 
known for higher power output, better fuel economy and 
lower CO2 emissions. 

Engine Research Laboratory, IIT Kanpur is making a 
significant scientific contribution in the GDI engine 
technology domain. The laboratory has a state-of-the-art 
GDI Engine test cell facility, which can be operated in 
thermal and optical engine mode, as shown in figure 1. 
The research work started with the detailed feasibility 
analysis of the gasohols (blends of primary alcohols such 
as methanol, ethanol and butanol in gasoline) in the GDI 
engine on overall engine characteristics. Due to 
favourable fuel properties such as high octane number, 
fuel-bound oxygen, low carbon content, high flame 
speed and high enthalpy of vaporisation, alcohols are 
considered a potential fuel candidate to replace 
conventional gasoline to a great extent with improved 
engine performance.  

Investigations related to fundamental spray studies were 
performed in Constant Volume Spray Chamber (CVSC) 
and firing optical engine [1-3]. The study conducted to 
obtain the microscopic spray characteristics in a firing 
optical engine is the first of-its-kind study attempted 
across the globe. The findings helped examine the role of 
fuel properties, ambient flow properties and injection 
parameters on the dynamics and characteristics of the 
fuel spray. 

Research on gasoline direct 
injection engines at Engine 
Research Laboratory, IIT Kanpur  
Avinash Kumar Agarwal 

Engine Research Laboratory, Department of Mechanical 
Engineering, Indian Institute of Technology Kanpur, 
Kanpur-208016, India   akag@iitk.ac.in 

The passenger car segment in the transport sector is 
mainly dominated by the Spark-Ignition (SI) engine due 
to its lower emissions and higher specific power output 
characteristics. Nevertheless, developments in gasoline 
engines have been directed towards achieving greater 
thermal efficiency and minimising exhaust emissions. 
Advanced combustion technology and improved fuel 
injection systems have made engine downsizing possible, 
contributing to complying with strict emission norms and 
decreasing fossil fuel consumption. Hence, the transition 
from Port-Fuel Injection (PFI) engines to Gasoline Direct-
Injection (GDI) engines in the SI engine market is 
witnessed in most parts of the world. Injecting the 
gasoline directly into the combustion chamber provides 
greater knock tolerance, allowing engine operation at a 
higher compression ratio. 

Further, it brings precise control over injected fuel 
quantity as compared to port injection of fuel. Availability 
of a larger window for fuel injection timing leads to 
provision for obtaining a variety of fuel-air mixture 
preparation, according to engine operating needs. 
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Parametric analysis was performed for analysing the 
effect of spark-timing and fuel injection pressure on 
combustion, performance and emission characteristics of 
gasohol fuelled GDI engines at different operating 
conditions [4-7]. Results showed improved combustion 
due to higher heat release rate, increased thermal 
efficiency and lower soot and NOx emissions for gasohols 
compared to gasoline. Further investigations for physical 
and chemical characterisation of soot particles were 
performed using Scanning Electron Microscope (FE-SEM), 
Transmission Electron Microscope (HR-TEM) and Optical 
Emission Spectrometer (ICP-OES) to study the differences 
in soot microscopic structures and trace metals presence 
(toxicity) [8-10]. The toxicity of gasoline was higher than 
gasohols, and the presence of trace metal lowered with 
an increase in oxygen content of gasohols. 

Currently, most commercial passenger cars running on 
GDI engines adopt only homogeneous combustion mode 
operating with stoichiometric mixture due to the 
ineffectiveness of a three-way catalytic converter for a 
lean mixture. However, the real benefits of GDI 
technology in terms of thermal efficiency and fuel 
economy cannot be achieved without a stratified or lean 
mode of combustion. Hence, there is a need to 
investigate further and improve the stratified mode GDI 
engine operation for higher combustion stability and 
lower particulate and NOx emissions. Moreover, with the 
introduction of Euro VI norms, the limits on particulate 
mass (PM) and particulate number (PN) has been 
tightened, which required further optimisation of engine 
control parameters to lower the in-cylinder particulate 
formation from the GDI engine. The limitations of the 
GDI engine technology can be improved by incorporating 
optical diagnostics for understanding the spray, fuel-air 
mixture formation and combustion under different 
engine control parameters. ERL will continue its research 
on these directions to provide a scientific contribution 
towards cleaner mobility solutions. 

 

Figure 1: Experimental test-cell of GDI engine at ERL 
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As a result of the COVID-19 pandemic, the population 
became increasingly concerned about the air quality in 
workplaces, homes, and public areas. For this reason, 
additional research is necessary regarding air 
purification, not just in relation to infectious diseases, but 
also to remove any other suspended pollutant that may 
pose a threat to human health. 

Numerous air treatment systems and techniques are 
known and are the topic of ongoing research. High 
Efficiency Particulate Arrestance (HEPA) filters can 
capture nearly one hundred percent of airborne particles 
with a diameter of 0.3 microns. However, neither HEPA 
filters nor electrostatic precipitators have been proved to 
remove household air contaminants efficiently and 
effectively. In general, these systems rely on HVAC or 
other interior air circulation systems. Numerous indoor 
air particle removal research programmes exist on a 
global scale, but none appear to be investigating more 
compact, low-cost solutions appropriate for smaller 
buildings and residential use. 

This research has been commissioned to develop a highly 
effective and low-cost air purification system called 
MopFan. The MopFan system is a simple fan-type device 
that employs proven Photocatalytic Oxidation (PCO) 
technology to remove pollutants from indoor air, so 
producing a safer, healthier living environment for the 
user. The MopFan concept has been developed at the 
University of Nottingham with the concept proven in 
laboratory evaluations. 

The efficient MopFan moves air through the system using 
fibres in the form of a fan. These fibres are coated with 
titanium dioxide (TiO2), a harmless coating that is 
irradiated by high intensity ultraviolet (UV) LEDs, 
resulting in the disintegration of organic molecules via 
interactions with oxygen (O) and hydroxyl radicals (OH). 
Additionally, the O and OH reactions can eliminate 
pathogens. This method has been shown and is utilised in 
a variety of industries and air cleaner products. 

The MopFan idea makes use of a rotating fibre fan (see 
Figure 1) to provide the extremely high TiO2-UV 
interaction surface areas required for successful air 
leaning. This technology not only purifies the air but also 
functions as a powerful fan. Improved MopFan fibre 
materials and TiO2 coatings were introduced as part of 
this technological advancement to increase the MopFan's 
durability and lifetime.  
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Low cost air quality device for 
virus removal from indoor air 
environment and public transport 
Emmanuel Tapia-Brito and Professor Saffa Riffat 

Department of Architecture & Built Environment, Faculty 
of Engineering, University of Nottingham, Nottingham, 
NG72RD, UK 

Figure 1: Concept diagram of the MopFan system 

The University of Nottingham has researched methods 
for coating fibres with TiO2 that will be utilised in the 
production of fibres.  

Due to is flexible and simple design, the MopFan will 
form the central component of air cleaner devices, either 
as a standalone product or as a component of larger air 
cleaner/circulation device. The fundamental component, 
the mop-fibre, is adaptable to a variety of air flow 
products and may be scaled from tabletop devices to 
larger, residential air cleaners. The technology is also 
adaptable to mobile applications, allowing the efficient, 
lightweight device to be utilised on trains, buses, and in 
public areas. 

Literature reviews and patent searches have shown 
MopFan is the first product of its type to use unique 
fibres-TiO2-UV technology with flexible fibre mop 
scrubbers (covered by WO2004/016296, University of 
Nottingham). Literature such show no know research of 
this type.  

The proposed MopFan system offers a number of 
benefits over existing systems, including air sterilisation 
without the use of chemicals or filters, a low price, a long 
lifespan, efficiency, and compactness. The majority of 
components are commercially available. It may be 
deployed as small floor, wall, or ceiling devices for 
residences, buildings, and public transportation. The 
device is flexible for incorporation into mass-produced 
air cleaners, allowing for extremely rapid deployment. 
Unlike filters, it may supplement existing HVAC systems 
by being added to inlets and outputs with minimum 
pressure decrease. All of these development paths utilise 
the same technology as the fundamental MopFan and 
offer a variety of readily technically realisable 
development choices. 

Cont. 
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WSSET PCM Products Award – Best 
PhD Student Project in Energy 

Storage: Deadline: 1st July 

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.  

This competition is open to all PhD students who are 
members of WSSET. The Award recognises the 
research innovation in 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) 

Go to https://www.wsset.org/news-events/awards to 
download an entry form – deadline for submissions: 
1st July 2022. The winner will be announced at 
SET2022 in Turkey.  
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 So far, some prototypes based on 
MopFan were designed, constructed and tested under 
controlled conditions (see Figure 2). This research made 
use of copper wires (0.1mm, 0.3mm, 0.4mm, and 
0.5mm), plastic fibres (0.5mm and 1.1mm), brass wire 
(0.4mm), steel wire (0.38mm), and organic "coco" fibres 
(0.4mm). Copper wire (0.5 mm) and organic fibre (0.4 
mm) were efficient against SARS-CoV-2, although brass 
(0.4 mm) and plastic (0.5 mm) fibres were only 
marginally effective. MopFan was used to assess the 
purifying performance of plastic (0.5 mm), metal (0.4 
mm), and organic "coco" (0.4 mm) fibres, but other 
materials were excluded owing to their low quality or 
manufacturing challenges. It was discovered that the 
technique is more successful with organic fibres, 
consistently reducing them by around 21% throughout 
the test (Figure 3). 

 

 

Figure 2: MopFan-based prototypes constructed. 

Using the established results from previous R&D, further 
development will consist of characterisation of TiO2-UV 
interaction, optimization of UV lighting frequencies and 
intensity, TiO2 coating, fibre materials, mob design, 
computational simulation and optimisation of MopFan 
system, engineering design and fabrication of prototype 
demonstrators, and evaluation of the system for removal 
of pollutants such as HCHO and VOCs. This group of 
experts from the Buildings Energy and Environment 
Research Group and scientists from the School of Science 
are more than capable of adapting the MopFan idea with 
established technologies within the given period. 

Acknowledgment: The authors gratefully acknowledge 
the Engineering and Physical Sciences Research Council 
(EPSRC) financial support (Project reference: 
EP/W010917/1). 

Figure 3: VOC reduction test results. 

6th WSSET Innovation Awards 2022 
Deadline for submissions extended 

to 31st 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.  

Innovative ideas are welcome in any of the following 
areas: 

• Renewable energy systems 
• Power generation technologies 
• Energy efficiency 
• Low carbon buildings and future cities 
• Water treatment and desalination 
• Sustainable materials 
• Waste management and water recycling 
• Agri-food technologies 
 
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. 
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WSSET exclusive offer – IJLCT  

The International Journal of Low-Carbon Technologies (IJLCT) is an Open Access SCI 
Journal published by Oxford University Press. In 2022, FCE’s CiteScore has increased to 
1.8 putting the journal into the 68th percentile in the category of Architecture, which 
means we're currently ranked #44 out of 138 journals in this field on SCOPUS. FCE 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. 
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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. 

www.wsset.org 

 

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.   

Volume 14, Issue 2, May 2022 

 
 

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 
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