Volume 10, Issue 2, July 2018
Inside this issue
Important Announcement
WSSET President elected as
Fellow to EurASc;
SET 2018 – 21-23 August
2018, Wuhan, China
Register to attend deadline
– cover page
~~~~~ ~~~~~ ~~~~~ ~~~~~
Articles
Development of a cost
effective self-cleansing
nano-coating material for
application on solar
photovoltaic panels and
window glass – page 2
Low Energy Dew Point
Cooling Technology for
Computing & Data Centres
– page 3
SolarSharc®, a novel low
cost, transparent, durable
self-cleaning coating
designed for BIPV
technology – page 4
Cross-Axis-Wind-Turbine: A
Complementary Design to
Push the Limit of Wind
Turbine Technology
– page 5

WSSET President elected as Fellow of the
European Academy of Sciences
Dear Colleagues
I am delighted to announce
that I have been elected as a
Fellow of the European
Academy of Sciences (EurASc).
EurASc is a fully independent
international association of
distinguished scholars that
aims to recognize and elect to
its membership the best European scientists with a vision for Europe as a
whole, transcending national borders, and with the aims of strengthening
European science and scientific cooperation. I very pleased to become a
EuroASc academician as I hope that I will assist the collaboration between the
World Society of Sustainable Technologies and European Academy of Sciences.

Professor Saffa Riffat
President of the World Society of Sustainable Energy Technologies
~~~~~~~

~~~~~~~

~~~~~~~

SET 2018

21-23 August 2018 - Wuhan, China
REGISTER NOW TO ATTEND

The 17th International Conference on Sustainable Energy Technologies – SET
2018 – will be held in Wuhan, 21-23 August 2018. The venue for SET2018 will
be the conference halls of the Hong Shan Hotel. Completely refurbished in
2010, the Hong Shan Hotel’s many rooms hold the charm of their historical
heritage along with the conveniences of modern functionality; rooms like the
magnificent Chutian Ballroom or the Chu Lü Hall.

Seasonal heat storage for
agricultural greenhouse
with solar energy – page 6
~~~~~ ~~~~~ ~~~~~ ~~~~~
Other News
Associated Journals:
IJLCT & FCaE offer 50%
discount on OA cost of
publication for WSSET
members – page 7
WSSET news & Information
– page 8
Important Notices – page 9

All WSSET members will receive a 20% discount on their conference registration
fees and students receive a further 20%. Selected papers will be published in a
variety of international journals.
Delegates MUST register by Monday 10th August at 09:00 GMT at the latest.
After this date, your paper will NOT be included in the SET 2018 conference
proceedings. Bear in mind that you may have to apply for a visa or get approval
or funding from your institution/organisation so do not delay your registration
and payment. Official letters of invitation required for visa applications will be
sent to you on registration. Visit www.set2018.org to register to attend and for
more information. Go to page 8 of this newsletter to see many of the highlights
and attractions on offer in Wuhan.
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Development of a cost effective self-cleansing
nano-coating material for application on solar
photovoltaic panels and window glass
Prof Hongxing Yang, Dr Lin Lu and Dr Yuanhao Wang
Renewable Energy Research Group, Department of
Building Services Engineering, The Hong Kong
Polytechnic University, Hong Kong, China

Consequently, the objective of this research is to develop a
kind of highly dispersed TiO2 paste which is suitable for the
screen-printing process to produce transparent selfcleaning coatings on glass. Ball mill method is utilized to
grind and disperse the TiO2 nanopowder as it is easy to
scale up for industrialization.

Dust accumulation on solar photovoltaic modules causes
power generation loss and dust cleaning labor cost, a very
big problem for operation and maintenance of large solar
photovoltaic power systems. In order to solve this
problem, a low-cost self-cleaning nano coating material has
been developed. The low-cost, environmentally-friendly
and highly transparent nano-paste can be coated on
different kind of surfaces including solar PV panels and
curtain walls for protecting them from organic and
inorganic dirt under sunlight activation and rainwater
brush. It can significantly reduce 70% cleansing cost as well
as increase the average output power of solar PV panels up
to 15%. This highly transparent, robust and multifunctional
coating can also protect the surfaces from corrosion by
sandstorm and acid rain so that their life span can be
greatly extended.
Self-cleaning coatings on glass have attracted both
academic and industrial interests in the last decade due to
their superior property in keeping glazing surfaces clean
and transparent for a long time without frequent cleaning
and maintenance work. Typically, a self-cleaning glass is
composed of a piece of conventional glass covered with a
thin layer of nanocrystalline TiO2 coating in anatase
polymorph. Owning to the photocatalytic and
photoinduced-hydrophilic properties of the anatase TiO2
coating, when exposed to direct solar radiation, it could
not only break down the organic grimes into CO2 and H2O,
but also make the rainwater spread evenly on the glass
surface in a sheet form to wash away the loosened dirt and
accelerate the surface drying without leaving stripes.

Figure 1: The coating was applied in Shenzhen, China,
which can increase the power generation output by 5%
after 3 months.
Compared with the commonly used film coating methods in
the market, the screen-printing method is arguably one of
the most popular film coating techniques in the
manufacturing industries, such as semiconductor, package,
and photovoltaics. However, the application of screenprinting on the fabrication of self-cleaning glass is limited by
the fact that the trans-parency of a typical screen-printed
TiO2 coating is relatively lower than that of the coatings
produced by the Chemical Vapour Deposition (CVD) or
sputtering.

Figure 2: The coating was applied in Hong Kong, which can
breakdown organic dirt from birds.
Professor Yang Hongxing, together with Dr Lu Lin and Dr
Wang Yuanhao from the Renewable Energy Research
Group (RERG) in the Department of Building Services
Engineering of The Hong Kong Polytechnic University,
developed this innovative self-cleaning nanocomposite
paste from 2012 to 2016. The material is suitable for the
low-cost facile screen-printing process to fabricate highly
transparent multifunctional coatings on glass. The
developed coating has extremely high dispersion of the
internal semiconductor nanoparticles (average particle
size=5nm), so that it could inhibit the Rayleigh scattering
effect and hence has high transparency (over 98% in visible
region). Meanwhile, the surface of the coating via sunlightactivated has the property of photocatalysis and superhydrophilicity (contact angle <1°), which can not only
decompose the organic compounds on surface, but also
brush away the inorganic dust easily by rainwater. Due to
reduction of contact angle, the wetted area during
desiccant dehumidification could be effectively enlarged,
while the corresponding heat and mass transfer rate could
be increased by 1.2 and 2 times. In addition, the coating
after tempering process is robust (hardness: 8H; life
time>20 years), which can prevent the glass from the
corrosion of sandstorm and acid rain. The paste itself is
water-based with lower volatile organic compound
(VOC<3g/L) and zero heavy metals, which is environmental
friendly for human beings. The fabrication process of the
paste is cheap and facile, easy for transportation and
storage.
Some awards form this project are shown below:

Green Building Award
2014 in Hong Kong

www.wsset.org

Gold Medal, 44th International
Exhibition of Inventions, Geneva, 2016
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Low Energy Dew Point Cooling Technology
for Computing & Data Centres.
Professor Xudong Zhao
Professor of Engineering and Director of Research
School of Engineering and Computer Science
University of Hull
A novel low energy dew point cooler for computing
and data centres (CDCs) comprising highly innovative
components has been developed by EU and Chinese
experts coordinated by Prof.Xudong Zhao at the
University of Hull.
Such a system is made up of five highly innovative
and advanced parts including a unique high
performance dew point air cooler, adsorbent
sorption/regeneration cycle, micro-channels loop
heat pipe based CDC heat recovery system,
paraffin/expanded-graphite based heat storage/
exchanger, and internet-based intelligent monitoring
and control system.
The novel CDC dew point cooling system has removed
the restrictions of the existing CDC coolers with its
highly innovated parts. Compared to the existing
traditional cooling systems, in the new dew point
cooler, a unique irregular heat exchanger with
corrugated heat transfer surface without any
supporting guides and a novel water dependence
coating for the heat exchanging plate have been
employed which lead to 30% higher COP and 20%
higher cooling capacity. For the new sorption/
regeneration cycle, a direct interaction between the
moisture bed and solar radiation as a renewable
source and possibility of using low temperature waste
heat as a regeneration air, create an almost zero
energy cycle.
Within the high efficiency micro channel loop heat
pipe (MCLHP), a unique loop heat pipe with the
sensor-controlled
liquid
upper-feeding
and
liquid/vapour separation achieved almost 50% higher
heat transport capacity than the conventional heat
pipes.

Moreover, a creatively designed new micro-channel
structure with numerous microscopic interior spaces
can provide high liquid evaporation rate. Also, a flat
surface micro-channel heat pipe arrays with the direct
collection of heat scattered from the equipment,
notably reduces the space cooling load and increases
the heat recovery rate of the system.
Within the high performance heat storage/exchanger
unit, the heat storage material is integrated into a
heat exchanger and a composite of paraffin and
expanded-graphite with high storage capacity of 200
kJ/kg and improved heat conduction (heat transfer
coefficient of 500 W/m2K for laminar flow and 4000
W/m2K for turbulent flow) have been used.
Additionally, the condensation section of the system
is located inside the unit which speeds up the heat
storing and releasing process. The internet platform
has been employed for the monitoring and controlling
the system which facilitates the interaction between
the operator and the system.
By employing the all above-mentioned novelties, the
new CDC dew point cooling system achieves 60% to
90% electrical energy saving compared to the
traditional cooling systems in which consume 30% to
40% of the energy delivered to the centres in order to
remove the heat scattered from the components
during the operation. Thus, the novel CDC dew point
cooling system removes the drastic energy problems
in current CDC cooling systems.
The novel CDC dew point cooling system was
constructed through a EU funded research exchange
programme (H2020 - MSCA-RISE - 734340), which is
aimed to form an international and inter-sector
network of organisations working on a joint research
and innovation programme dedicated to develop the
design theory, computerised tool and technology
prototypes for a novel CDC dew point cooling system
for data centres. The project attracted 1.16m € from
European Commission and 500m RMB from China
Ministry of Science and Technology (MOST).

Schematic of the CDC dew point cooling system

www.wsset.org
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SolarSharc®, a novel low cost, transparent,
durable self-cleaning coating designed for
BIPV technology.
Elena Rico, R&D Manager; Héctor Zamora, R&D
Technician; Teodosio del Caño, CTO, ONYX SOLAR
Contact: Elena Rico Email: erico@onyxsolar.com
https://www.onyxsolar.com/
http://solarsharc.com/
Nowadays, it is well known that dust, dirt and fouling
of solar panels are responsible for significant losses in
the efficiency of these systems, which has follow-on
impacts in critical economic losses and associated CO2
emissions around 100 Mtn, due to the unnecessary
use of fossil fuels. Furthermore, current self-cleaning
agents are not adequate for these systems, due to
their low transparency, high cost (around 260 €/L)
and poor lifetime (2-3 years). Other conventional
cleaning methods, such are manual cleaning, are noneffective, as they must be done frequently, similarly
present high cost, and may be hazardous to workers
to implement.
SolarSharc® aims to develop, for the first time, a
transparent, durable and low cost (<10€/m2) selfcleaning coating, specifically designed for BIPV panels.
The SolarSharc® consortium are developing a new,
patented coating based on functionalized nano-silica
particles which are strongly bonded to the coating
polymer matrix, providing a highly hydrophobic and
robust surface. This avoids the deposition of dust and
other dirt, which would be easily removed with the
wind and rain. The expected lifetime of the coating is
25 years, removing the requirement of frequent recoating, and the standard cleaning and maintenance
costs whilst crucially increasing the performance and
durability of the coated modules.

The silica nano-particles (30-500 nm) have much
larger surfaces than the macro-molecules and provide
vastly improved multi-functionalization to achieve the
required combination of high water repellency,
durability and transparency.
Water repellency is further enhanced by the nanoscale roughness of the surface due to gaps between
nano-particles, preventing contact with the surface
(lotus leaf effect). Furthermore, nano-particles are
smaller than the wavelength of visible light, so do not
scatter light, providing a high degree of transparency.
Moreover, the SolarSharc® coating is based on silica
chemistry
and
a
straightforward,
scalable
manufacturing technique. Furthermore the required
raw materials are inexpensive, non-toxic, and thus the
product can be manufactured on a large scale at low
cost. These features result in a novel, unique
combination of repellency and durability needed for a
long effective lifetime of low/zero maintenance solar
PV.
Methodology
A coated BIPV prototype will be evaluated in relevant
environmental conditions, in order to define the final
specifications for the scaling up of manufacturing
process and obtain feedback from different
customers about the performance and usability of the
product.
In an advanced stage of the project, a full BIPV system
will be installed, coated with the final optimized
product, in order to compare the outdoor
performance of the coated modules with another
non-coated ones installed as reference, which will
enable the product to reach TRL9, a market-ready
state.

Scientific innovation and relevance
Repellent surfaces have a very low surface energy,
which avoids the attaching of water, dust and other
kind of dirt to the surface. However, repellency and
durability are usually incompatible within a single
material due to the difficulty to bond to substrates,
making them prone to rapid erosion from weathering.
The novel breakthrough of SolarSharc is to co-locate
water repellent functional groups alongside active
functional groups on nano-structured particles which
bond to the resin matrix, cementing the silica nanoparticles into the resin for a tough, durable and
transparent coating.

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 760311.
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Cross-Axis-Wind-Turbine: A Complementary
Design to Push the Limit of Wind Turbine
Technology
Dr. Chong Wen Tong
Department of Mechanical Engineering, University
of Malaya, Malaysia.
Situations such as low wind speed, high turbulence
and frequent wind-direction changes can reduce the
performance
of
horizontal-axis-wind-turbines
(HAWTs). Certain vertical-axis-wind-turbine (VAWT)
designs have the ability to operate well in these harsh
operating conditions but they possess low power
coefficient generally. Due to these disadvantages of
both the VAWTs and HAWTs, the cross-axis-windturbine (CAWT) was designed to overcome the
disadvantages of these types of wind turbine.
The CAWT take up the same space as a VAWT but
consists of more lift force generating surfaces. The
CAWT consists of three vertical blades and six
horizontal blades arranged in a cross axis
configuration. The significant advantage of the CAWT
is that it can function with airflow that is omnidirectional from the sides with the vertical blades,
and the airflow from the bottom of the turbine
through the horizontal axis blade (see Fig. 1). The
horizontal blades act as the radial arms of the CAWT
as well, connecting the hub to the vertical blades. The
vertical wind flow, either created by the building (see
Fig. 2) or a guide-vane structure, interacts with the
aerofoil-shaped arms (horizontal blaes).
On-coming horizontal wind from any direction can be
harvested by the vertical blades. Vertical air stream
from the omni-directional shroud can be harvested by
the horizontal blades which improves self-starting
capability of the turbine while at the same time
produces aero-levitation force. The aero-levitation
force reduces the bearing friction in the generator,
hence extending the lifespan of the wind turbine.

Fig.1: General arrangement of the CAWT (arrows
indicate the wind directions)

(a)

(b)

Fig.2: (a) CAWT on top of a building ; (b) CAWT with
guide vane structure
Initial testing showed that the maximum RPM
generated by the CAWT is 166% higher than the
VAWT under the same experimental conditions
together with well-improved starting behavior.
Computational fluid dynamics analysis was done to
illustrate the flow field of the deflected and
channeled air stream by the omni-directional shroud.
The air stream deflected upwards by the guide vane
interacts with the horizontal blades.
In addition to the normal applications of the wind
turbine; the CAWT is proposed to be used in
harvesting off-shore wind power. The HAWT, VAWT
and CAWT in off-shore applications are illustrated in
Fig.3. The proposed CAWT is able to float on the
water surface through its guide-vane serving as a
buoy. The CAWT is more stable when compared to
the HAWT as its center of gravity is expected to be
located at a lower portion especially during rough sea
profiles in bad weather. The CAWT power extraction
performance at off-shore is expected to out-perform
the VAWT due to higher power produced by the
horizontal blades.

Fig.3: Off-shore application of wind turbines showing
HAWT, VAWT and the proposed CAWT
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Seasonal heat storage for agricultural
greenhouse with solar energy
Xinglong Ma, Hongfei Zheng*
Institute of thermal engineering,
Beijing Institute of Technology,
Beijing 100081, China
hongfeizh@bit.edu.cn; Tel: +86-15800967634
Agricultural greenhouse is one kind of
agriculture
facilities, which
provides
appropriate surroundings for crops when the
season is not suitable for growing them.
However, even though it is light-passable and
heat-retaining, the inner temperature is too
low to grow crops in deep winter. Thus, we
propose a solar positive storage/negative
release (PS/NR) greenhouse to collect solar
energy in autumn or even late summer for
winter.
A unit of greenhouse is 1 mu area (about
0.66 hectare with 11 meters width and 60
meters length), which requires about 4060m2 area of solar concentrator. Figure. 1
shows the schematic of PS/NR greenhouse.
The solar concentrator is an optimized multisurface trough (MST), which has acceptance
angle of ±18° so that it can work stationarily
nearly a half of year. The working fluid is air,
with flowing in circulating pipe of Ф120mm.
The receiver is a Ф100mm diameter cylinder
that is made of black mesh sieve. A
circulating fan is used for driving the air
circulation. The underground pipe is buried
with depth of 2m. The outer surface is
attaching with soil, by which the collected
heat can transfer to soil and store in it.

Figure 1. Schematic of solar PS/NR greenhouse

Because of the surroundings is warm before
winter’s coming, the stored heat expands
slowly. While in the winter, the temperature of
ground surface inner the greenhouse is
declining and the stored heat would release
upward negatively. When in extremely cold or
continuous bad weather, the additional
heating circulation can be started. The
additional heating circulation connects the
inner space of greenhouse with the deep heat
area in underground, by which the heat stored
deep within soil can be extracted out to the
space instantly. Besides, because of the
working fluid is air, there is no worry about
leakage and pollution.
Figure. 2 shows a demonstration of PS/NR
greenhouse in Huhehaote of Inner Mongolia,
China. The area of MST concentrator field is
40m2. It starts to collect solar energy from
around September each year. Heat storing
phase is about 3~4 months until the weather is
turning cold. The evening temperature of
Huhehaote usually ranges in -15~-30℃, while
the inner PS/NR greenhouse has lowest
temperature is about 14 ℃ , which can
effectively protect plants against cold climate.
Compare to the traditional greenhouse that is
heated by stove or heat pump, it has several
advantages including energy-saving, no carbon
emission and the most important is that the
surface of soil is keeping warm, which make
sure the roots plants have high activity.

Figure 2. Photo of solar PS/NR greenhouse with MST
concentrator
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WSSET exclusive offer – IJLCT
WSSET in conjunction with the International Journal of Low-Carbon Technologies (IJLCT)
are introducing a 50% discount to the APC (article processing charge) for WSSET
members wishing to publish a paper in IJLCT (open access). This will cost WSSET
members £475 as opposed to the full charge of £950. Authors will need to state that they
are WSSET members when it comes to payment.

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

WSSET exclusive offer - FCaE
Also in conjunction with the Future Cities and Environment (FCaE) WSSET have agreed a
50% 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 as opposed to
the full charge of £950. Authors will need to state that they are WSSET members when it
comes to payment.
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.

www.wsset.org
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WSSET News and Information
International Journal of
Low-Carbon Technologies
I am delighted to let you know that we have been
given our inaugural Impact Factor of 0.837 for the
International Journal of Low-Carbon Technologies.
This is a good result to finally have achieved
indexing in the WOS and the JCR.

SET2018: 21-23 August, Wuhan, China
Wuhan’s motto is Different Every Day, and this city, which is of great historical significance for
China, has much to offer the visitor: Places of interest include:

• Wuhan’s Central Culture District: a project begun in 2011 to highlight Chinese culture,
encourage tourism and provide a world-class business centre, hosts SET2018;
• Han Street: “The Eye” of the Central Culture District, offers a rich commercial environment,
perfect for popular fashion brands, many restaurants, coffee shops, and the Han Show
Theatre. Han Street is a “must-see” attraction, especially at night!
• The Han Show Theatre: shaped like a traditional Chinese lantern, with world-class theatrical
performances;
• The Yellow Crane Tower: one of China’s Four Great Towers. A tower has existed in various
forms since at least AD 223 with the current structure built in 1981. The top of the tower has
a broad view of its surroundings and the Yangtze River.
• Hubei Provincial Museum: a state-level museum by East Lake, features Chime bell music and
dancing as an extension to the exhibitions;
• Hankou River Beach Park: on the west bank of the Yangtze river, lots of shady trees,
walkways and numerous squares to watch Chinese Square Dancing or see traditional Chinese
skills, or even a Dragon Dance in the evenings! At night, bright electric kites are often flown
on the warm breeze;
• Tiandi: with boutique shops, recreation, bars, and restaurants featuring global cuisine;
• Jianghan Customs House: at the south end of Hankou River Beach Park, this nationally
protected historical and cultural museum is hard to miss with a bell tower standing over 80
metres tall;
• The Wuhan Science and Technology Museum: with 9 distinct areas, each dedicated to an
area of science, built with incredible detail and presented in an educational format;
• The Guiyuan Buddhist Temple: in Hanyang, west of the Yangtze and south of the Han river, a
treasure for those who appreciate solemn spirituality. Many buildings all in traditional
architectural styles;
• The 500 Lohan: small 25Kg statues, each unique, a phenomenon equal to the Terracotta
Warriors of Xi’an!
• The Yangtze River: the third longest in the world and the longest in China, runs through the
middle of Wuhan. There are multi-day cruises mostly between Yichang and Chongqing.
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If you have recently moved, changed jobs, or
changed email address, please remember to
update your membership details.
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 over 1000 active 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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