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Season’s
Greetings
from WSSET
Thinking warmly of you
and your family this
Christmas Season.
Wishing you all a very
merry Christmas and a
happy New Year.
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5th WSSET Innovation Awards:
2020/2021 WINNERS
WSSET extended the deadline for its 5th Innovation Awards due to the Covid
pandemic to cover both 2020 and 2021. The winners have just been
announced and the recipients were as follows:
Renewable Energy Systems
Yanping Yuan, Southwest Jiaotong University, Chengdu, Sichuan Province,
China: A novel hybrid energy system combined with the road, PV/T module
and soil regenerator
Power Generation Technologies
Meng NI, The Hong Kong Polytechnic University, Hong Kong, China: High
performance and durable solid oxide fuel cells (SOFCs) for efficient and clean
energy conversion
Renewable Energy Systems
Mingke Hu, University of Nottingham, Nottingham, UK: A hybrid photovoltaicphotothermic-radiative cooling system for building energy saving
Energy Efficiency
Zhenjun Ma, University of Wollongong, New South Wales, Australia: HVAC
system capable of improving energy efficiency by coupling a dehumidification
heat pump and an air-to water heat pump to enable peak-load shifting and
demand-side management
Low Carbon Buildings and Future Cities
Brian Murphy, National Green Specification Ltd., Peterborough, UK: Green
Building Calculator aims to provide non-BIM equipped small design practices
with the ability to evaluate their design’s environmental impact and cost of
constructing and occupying a building

6th Innovation Awards
We are now taking applications for the 6th Innovation Awards; visit the WSSET
website awards page for more information and an entry form:
https://www.wsset.org/news-events/awards/innovation-awards

WSSET Awards deadlines
extended further
The deadlines for the following awards have been
extended to 31st December 2021: The President’s Prize;
PCM Products Award – Best PhD Student Project in Energy
Storage; Terry Payne Award – Young Researchers / PhD
Students in Developing Countries; Terry Payne Award –
Best Research by Female Scientist in Developing Countries.
The list of eligible countries for the Terry Payne awards has
been expanded. Visit the WSSET Awards page for more
information and an entry form:
https://www.wsset.org/news-events/awards

www.set2020.org
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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 (COVID19) meant 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.
SET2022 will be a multidisciplinary, peer-reviewed international conference on sustainable energy sources and
technologies providing a forum for the exchange of latest technical information, dissemination of high-quality
research results, presentation of new developments in the area, and debate and shaping of future directions and
priorities for sustainable development and energy security.
The 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/.
Located in the centre of the Old World,
Istanbul is one of the world’s great cities
famous for its historical monuments and
magnificent scenic beauties. It is the
only city in the world which spreads
over two continents: it lies at a point
where Asia and Europe are separated
by a narrow strait – the Bosphorus.
Istanbul has a history of over 2,500
years, and ever since its establishment
on this strategic junction of lands and
seas, the city has been a crucial trade
centre. The historic city of Istanbul is
situated on a peninsula flanked on three

Deadline Date

Action

Monday 28 March 2022

One Page Abstract Submission

Monday 30 May 2022

Full Manuscript Submission

Monday 13 June 2022

Deadline for ‘Early Bird’ registration

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 nonpresenting attendance

sides by the Sea of
Marmara, the Bosphorus
and the Golden Horn. It has
been the capital of three
great empires, the Roman,
Byzantine and Ottoman
empires, and for more than
1,600 years over 120
emperors and sultans ruled
the world from here. No
other city in the world can
claim such a distinction.
Thank you for your support
and participation and we
look forward to seeing you
in person at SET2022.

On-line WSSET Lectures
The next in the series of online WSSET lectures will be on Wednesday 26 January with Professor Yulong
Ding, the founding Chamberlain Chair of Chemical Engineering at the University of Birmingham and director
of Birmingham Centre for Energy Storage, and Professor Ibrahim Dincer from the Faculty of Engineering and
Applied Science, Ontario Tech University; one of the ‘Most Influential Scientific Minds in Engineering’.
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The impact of PCMs
integrated in GHXs backfilling
material
S. Cesari, E. Baccega, G. Emmi, M. Bottarelli
Department of Architecture, University of Ferrara, Italy
The performance of ground heat exchangers (GHXs) is
strongly dependent on the thermal properties of
backfilling materials, which should have a high
thermal conductivity as well as a significant energy
storage capacity. For this reason, phase change
materials (PCMs) could be successfully employed.
Against this background, an experimental research
was carried out at the TekneHub Laboratory of the
University of Ferrara (Italy) as a synergic prototype
setup of two European projects: IDEAS – Novel
building Integration Designs for increased Efficiencies
in Advanced Climatically Tunable Renewable Energy
Systems – an H2020 project (Grant Agreement No.
815271), and CLIWAX, an EFDR project (Grant
Agreement No. F71F18000160009).
The prototype implements a multisource water-towater heat pump (6 kW) which operates by means of
two primary loops between two tanks (100 l each),
BF1 on the source and BF2 on the user-side, devoted
to the air-conditioning of a small mockup (40 m3). At
source-side, three thermal sections exploit ground,
sun, and air. The geothermal section is composed of
three loops, each of them consisting of three novel
Flat-Panels (6m per line), backfilled with dry sand
(GHX1), a mixture of dry sand and paraffin granules
(GHX2) and cylindrical HDPE containers with hydrated
salts (GHX3). All PCMs were provided by PCM
Products Ltd, partner of IDEAS project.
A few tests were carried out to check the impact of
the PCMs differently installed in GHX2 and in GHX3.
Results focused on the PCMs selected for the summer
period are here reported. Thermal energy storage
capacity in summer is of 6.2 kWh for both enhanced
lines, provided by 178 kg of paraffin granules in GHX2
and 120 kg of hydrated salts in GHX3. Considered the
high melting temperature (27°C), an easy way to
check their impact was to heat the ground, that was
cold due to the winter exploitation, by means of an
electrical resistance in BF1 (3kW), as follows:
Same mass flow rate in P1 (800 l/h);
Start when water temperature in BF1 was 51°C;
Stop when water temperature in BF1 was 44°C.
The resulting time laps were 40h, 47h and 80h per
GHX1, GHX2 and GHX3, respectively, which
correspond to 120, 141 and 240 kWh exchanged with
the ground. Therefore, the time to reach the final
temperature in BF1 was quite doubled for GHX3 if
compared to GHX1, similarly the heat exchanged with
the ground. GHX2 did not show such a good
behaviour, but a difference with GHX1 is clearly
visible.

Figure 1: Synchronised comparison between BF1 temperatures

The better performance of GHX3 distinctly emerges
also when BF1 temperatures are analysed (Fig.1).
Indeed, after 40h of test, GHX1 reached the setpoint
temperature of 44°C, GHX2 was slightly lower with
about 42°C, while GHX3 temperature was almost 7°C
lower than GHX1.

Figure 2: Synchronised comparison between ground temperatures
0.2 m (Tt) and 1.0 m (Tg) far from the GHX (1.7 m deep)

Results regarding temperatures in the ground
collected 0.2m (Tt) and 1.0m (Tg) far from the GHX are
reported in Fig.2. The chart shows that after 40h of
test, Tt of all the three lines is almost the same, with
GHX1 that nearly reached the peak, GHX2 slightly
lower and GHX3 barely lower than GHX2. Differently,
when considering Tg, after 40h of test GHX3 was about
2°C higher than GHX2 and GHX1. The discrepancy
could be due to the higher thermal conductivity of
hydrated salts installed in GHX3 ( 0.5 W/mK) if
compared to paraffin granules ( 0.2 W/mK), which
significantly increased the conductivity of the
surrounding dry sand.
Therefore, GHX3 enhanced with macro-encapsulated
hydrated salts as PCMs shows a much higher UTES
than GHX2, integrated with paraffin granules mixed
with sand, and obviously if compared to GHX1
backfilled only with sand.

www.wsset.org

Page 4

Volume 13, Issue 5, December 2021
The visible transmittance was around 12%. A co-heating
Development of vacuum
test was conducted to calculate the overall heat transfer
photovoltaic glazing for BIPV
coefficient (U-value) under steady-state conditions. As
shown in Figure 2, the average U-value was calculated as
window performance
1.5 W/(m2K), which is much lower than a common
double-pane window with a U-value of 2.5 W/(m2K).
enhancement
Changyu Qiu and Hongxing Yang
Renewable Energy Research Group (RERG), Department
of Building Services Engineering, The Hong Kong
Polytechnic University, Hong Kong, China
The development of thin-film photovoltaic solar cells
promotes the application of building integrated
photovoltaic (BIPV) windows, especially for semitransparent photovoltaic (STPV) glazing, which can
transmit a proportion of natural light and produce
renewable energy in situ. However, some deficiencies
restrict the applications of the STPV glazing. In a cooling
season, the undesirable absorbed solar energy could
increase the cooling demand due to the poor thermal
insulation performance of the back glass sheet of
conventional PV glazing. In a heating season, the
conventional PV glazing would increase the heating
demand due to the reduction of solar heat gain. Since
vacuum glazing is regarded as one of the best thermal
insulation glazings, it can drastically reduce the heat
gain and the heat loss of the window. We thus
developed two types of vacuum PV glazing to improve
the overall energy performance, namely, the
amorphous silicon-based vacuum PV glazing and the
cadmium telluride-based vacuum PV glazing. The
proposed vacuum PV glazing combined the advantage of
low SHGC of semi-transparent solar cells and low Uvalue of vacuum glazing.
Figure 1 illustrates the structural cross-section of the
two types of vacuum PV glazing. The first prototype of
the proposed vacuum PV glazing was developed with a
four-layer structure, combining an amorphous Siliconbased PV glazing with a vacuum glazing, as shown in
Figure 1 (a). The 2-layer a-Si PV laminated glass and the
2-layer vacuum glazing were adhered by polyvinyl
butyral. The average solar transmittance, reflectance
and absorption for a-Si-based vacuum PV glazing were
8.9%, 14.3%, and 76.8%, respectively.

(a) a-Si-based VPV
(b) CdTe-based VPV
Figure 1: The cross-sections of the two types of vacuum PV glazing

Figure 2: Measured heat flux and calculated U-value of a-Si-based
vacuum PV glazing

Based on our previous work, a three-layer vacuum PV
glazing was developed to integrate the vacuum glazing
with CdTe PV glazing, which was thinner and lighter than
the first prototype. As shown in Figure 1 (b), the threelayer structure of the CdTe-based vacuum PV glazing was
developed by replacing the vacuum glazing as the
backplate of the CdTe PV glazing with a superstrate
configuration. To further investigate the daylighting
performance of two types of vacuum PV glazing, annual
daylighting simulations were conducted by DAYSIM. The
results indicated that the CdTe-based vacuum PV glazing
could reduce an oversupply of daylight occurring
compared with the vacuum glazing, and provide more
useful daylight in the rear half of the office compared
with the a-Si-based vacuum PV glazing. As shown in
Figure 3, daylight glare can be largely prevented by
utilizing vacuum PV glazing, especially in low latitude
regions. For preference of the occupants on luminous
environment, it is suggested that the adoption of the
CdTe-based vacuum PV glazing can balance daylight
availability and visual comfort compared with using the
vacuum glazing solely.

Figure 3: Daylight Glare Probability of two types of vacuum PV glazing

.
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Furthermore, the energy simulation by EnergyPlus
demonstrated that the CdTe-based vacuum PV glazing
could achieve a significant energy-saving potential,
especially in the cold region. As shown in Figure 4, in
Harbin, the overall energy consumption of the vacuum
PV glazing was 28.8% - 38.5% lower than that of the
double-pane window, which was superior to the results
of the double PV glazing and the vacuum glazing.

Figure 4: Overall energy consumption of different glazing systems in
Harbin of China.

Automating passive wind tower to
improve heat recovery efficiency
through natural ventilation:
Research and Development

Therefore, the vacuum PV glazing could enhance the
adaptability of the STPV glazing. In conclusion, the
reported two types of vacuum PV glazing combined the
advantages of PV glazing and vacuum glazing so that the
integration of these two advanced glazing technologies
can achieve positive complementarity for energy saving,
daylighting benefit and renewable energy applications
in buildings.
References
[1] C. Qiu, H. Yang, “Daylighting and overall energy performance of a
novel semi-transparent photovoltaic vacuum glazing in different
climate zones.” Applied Energy, 276: 115414, October 15, 2020.
[2] C. Qiu, Y. Yi, M. Wang, and H. Yang, “Coupling an artificial neuron
network daylighting model and building energy simulation for
vacuum photovoltaic glazing.” Applied Energy, 263: 114624, April 01
2020.
[3] C. Qiu, H. Yang, and W. Zhang, “Investigation on the energy
performance of a novel semi-transparent BIPV system integrated
with vacuum glazing.” Building Simulation, vol. 12, pp. 29-39,
February 01 2019.
[4] J. Huang, X. Chen, J. Peng, and H. Yang, “Modelling analyses of
the thermal property and heat transfer performance of a novel
compositive PV vacuum glazing.” Renewable Energy, 163: 12381252, January 2021.

pressure is calibrated to be measure wind speed, which
helps obtain the air mass flow rate. The main electronic
components are shown in Figure 1a being partially and
fully assembled in a 3D printed case are shown in Figures
1b and 1c.

Hasan Shariq and Ben Hughes
University of Hull, Hull, UK
The building sector is responsible for nearly 40% of the
overall energy consumption in the UK where two thirds
of that energy is used for space heating. To meet the
UK’s carbon reduction target of 2050, an impactful and
large-scale reduction in space heating is necessary. As
part of the on-going experimental research project called
‘FREEHEAT’, which focusses on heat recovery through
passive wind towers, the research team at University of
Hull have designed and installed wireless sensors and
actuator to automate the dampers and further optimise
the efficiency of the wind tower.
A non-invasive and miniature sensor solution required to
measure wind and temperature inside the wind tower as
industrial sensors are not suitable due to size limitation.
Hence, compact, wireless and self-contained sensor units
are designed and developed to obtain temperature and
wind speeds inside the wind tower with wireless
datalogging. The sensors are programmed to stay in a
‘deep sleep’ mode (with virtually zero battery
consumption) and only wake up for a fraction of a second
to read and emit the sensor data every after 20 minutes.
This ensures a battery life of over a year. Each unit
comprise of a high capacity (3000mAh) LiPo battery, a
low-power programmable microcontroller (WeMos D1
Mini), and a BME280 environmental sensor module that
measures temperature, air pressure and humidity. Air

www.wsset.org

Figure 1a: Battery, microcontroller and sensor module

Figure 1b: Electronics assembled in 3D Printed casing

Figure 1c: Assembled sensor unit
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A multi-leaf damper is modified and installed with an
external high torque actuator (servo) as shown in Figure
2, which is powered by a high capacity LiPo battery. The
servo is connected to an ESP32, a WiFi-GSM-compatible
microcontroller. This allows both manual and
autonomous control of the damper louvres.

Figure 4: Wind Tower with damper install

Figure 2: Servo attachment with damper

The sensor units transmit sensor data through a peer-topeer local WiFi protocol called ESP-NOW to the master
controller (ESP32). This is to ensure that these remote
sensors are not dependant on WiFi or any service
provider. The master controller has both WiFi and GSM
connectivity to send the collective sensor data to a cloudbased datalogging and data analysis platform called
ThingSpeak.
The main control system (ESP32) sets damper outlet
opening based on both, the sensor readings (i.e. heat
recovery information) from the wind tower as well as
room temperature. The master controller is also
wirelessly linked with Control4 (a smart home system)
that enables remote access to switching the conventional
heating accordingly. The wind tower damper can
manually be controlled through Control4 user interface.
A complete power and data communication flowchart is
shown in Figure 3 below.
The wind tower with a multi-leaf damper installed at
Free Running Buildings (in Sheffield) is shown in Figure 4.
Eight sensor units are installed before and after the heat
exchanger as shown through a CAD image in Figure 5 and
can be partially seen through the damper and heat pipes
in Figure 6.

Figure 5: Positioning of sensors shown as CAD Xray view

Figure 6: Damper, heat pipes and sensor units seen from bottom

Acknowledgement:
The authors would like to thank Innovate UK for its
financial support for the project. The project is carried
out in collaboration with University of Hull and Free
Running Buildings (pvt) Ltd.

Figure 3: Power and Data Communication Flowchart
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and bulk materials has been observed by many
Melting and thermodynamic
researchers, as has the depression of melting point in
nanoporous ss-PCMs. In fact, it is normally difficult to use
properties of nanoscale binary
method to measure the melting point of
chloride salt as high-temperature experimental
nanoscale materials due to technical limitations and
extreme conditions. Thus, some researchers sought an
energy storage material
Shuai Zhang, Yuying Yan
Faculty of Engineering, University of Nottingham,
University Park, Nottingham, UK
This is an abridged article of a paper from Case Studies
in Thermal Engineering 25 (2021) 100973. Journal
homepage: http://www.elsevier.com/locate/csite. The
full paper can be found at:
https://www.sciencedirect.com/science/article/pii/S221
4157X21001362
Renewable energy resources, such as solar energy and
industrial waste heat, have enormous potential to cope
with growing global energy requirements. Moreover,
using these energy resources will not emit extra CO2
and thus they are environmentally-friendly. However,
due to the disadvantage of intermittence and instability,
some renewable resources are not continuously
available which seriously hampers their performance.
One of the solutions is using latent heat thermal energy
storage (LHTES) which stores surplus heat in phase
change material (PCM) and releases it when the energy
is needed. However, the thermal energy storage (TES)
system using pure PCM commonly suffers from leakage
problems and low thermal conductivity. To overcome
these drawbacks, the most popular method is to
impregnate PCMs into high-thermal-conductivity
materials to fabricate shape-stabilised phase change
materials (ss-PCMs). According to the pore size of the
support materials, ss-PCMs are classified as
macroporous (>50 nm), mesoporous (2–50 nm) or
microporous (ranging from macro to micro) composite
materials.
The phase change heat transfer in porous ss-PCMs is of
fundamental importance for determining thermal-fluidic
behaviours and evaluating the performance of TES
systems. However, according to a recent review of
phase change heat transfer in porous ss-PCMs, almost
all the studies on phase change heat transfer in the last
20 years were performed on macroporous ss-PCMs,
while the investigations on mesoporous, micro-porous
and hierarchical porous ss-PCMs are still lacking. In the
meanwhile, it is noticable that research on preparation
of nanoporous, especially mesoporous and hierarchical
porous, ss-PCMs has developed rapidly in recent years.
In other words, there exists a research gap between
material preparation and phase change heat transfer,
which hinders the full use of new materials. One of the
challenges of investigating phase change heat transfer in
nanoporous ss-PCMs is that, as PCMs are embedded in
nanopores, their thermodynamic properties, such as
melting point, may differ from those in the bulk state
and thus these thermal parameters are lacking. The
difference in melting point between nanoscale materials

alternative method and adopted molecular dynamics
(MD) simulation to investigate the melting of nanoscale
materials.

However, few studies on the high-temperature PCMs,
such as molten salt, can be found in the literature. The
lack of the thermodynamic properties of these materials
hinders the utilization of ss-PCMs in high-temperature
fields, e.g. concentrating solar power and industrial
waste heat recovery. And the mechanism of the size
dependence of the melting point is still unclear. Hence,
in the present study, we selected chloride salt eutectics
and studied their melting point using the MD method not
only to provide the most fundamental information for
the study on phase change heat transfer but to reveal
the mechanism of melting. In addition, the ion selfdiffusion coefficient was computed to gain a better
understanding of the thermal transport property of
nanoscale PCMs.
The molecular dynamics simulation was based on statistical mechanics. In the MD simulation, the motion of
particles obey the laws of classical mechanics and they
evolve with time under the force field. Macroscopic
properties are expressed as the functions of positions
and momenta of particles in the system. They are
computed through averaging over a large number of
particles and over a long time of measurement. The
general procedure of an MD simulation is that, first of all,
the model system consisting of N particles is prepared.
Then the Newton’s equations of motion are solved until
the property of the system does not change with time
anymore. After equilibration, the measurement is
performed and the macroscopic properties are
computed based on the functions of positions and
momenta of particles in the system. The detailed model
system, force field, simulation details and expressions for
computing desired properties in this study were as
follows.
Before running the MD simulation, nanoclusters of NaCl–
KCl eutectics were built by using Biovia Materials Studio
19.1 package. Figure 1 shows the schematic of
constructing nanoclusters with different sizes, which
include the ionic association of binary NaCl–KCl, the
crystal structure, the procedure of building nanoclusters
with different sizes. The crystal structure (Figure 1b) of
the eutectic mixture was integrated into nanoclusters. As
Figure 1c shows, the diameter of the spherical nanoclusters was set from 3.0 nm to 9.0 nm. The cvff force
field was employed to optimize the structure of
nanoclusters. Then, nanoclusters with different sizes
were constructed. Finally, the optimised crystal
nanoclusters were used as the initial configuration for
the MD simulation.
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Figure 1: Schematic of constructing nanoclusters with different sizes.
Green, red and blue spheres represent Na+, K+ and Cl− respectively.
(a) Schematic of ionic association of binary NaCl–KCl; (b) Crystal
structure of eutectic mixture; (c) Procedure of building nanoclusters;
(d) Schematic of nanoclusters with different sizes.

Lindemann index method has been proved to properly
determine the melting point of nanoscale materials. This
method can not only characterise the thermal evolution
of the whole system but the mobility of each individual
atom. At 300K, the Lindemann index of most ions was
low because the ion vibration was restricted at low
temperature. As the temperature increased, so did the
Lindemann index, suggesting that ions get more
diffusive. At the same temperature, 3 nm nanocluster
had the larger Lindemann index compared to 4 nm and
5 nm ones, indicating that ions in the small cluster
vibrated more intensively. The large Lindemann index
meant intense ion vibration; ions in small nanoclusters
vibrate more intensely. As the temperature further
increased, the intensity of ion motion also increased and
the crystal structure of smaller nanoclusters were easier
to destroy. Therefore, the smaller nanocluster had a
lower melting point.
The self-diffusion coefficient of the bulk salts increased
linearly with temperature, similar to bulk Na2CO3–
K2CO3 mixture. However, in terms of the component
dependency, the self-diffusion coefficient hardly
changed. In addition, there was no significant difference
in the self-diffusion coefficient among 3 nm, 5 nm 9 nm
clusters. And the ion self-diffusion coefficient of
nanoscale salts was almost the same as that of the bulk
salt. This phenomenon may be attributed to the
microstructure
The self-diffusion coefficient is an important parameter
to characterise the thermal transport property of the
molten salt. Some researchers used the heat transfer
between ion clusters to explain the thermal transport
phenomenon. If the distance between ion clusters is
decreased, the heat transfer between ion clusters and
thus the thermal transport will be enhanced. As a result,
the ion self-diffusion coefficient will become larger. The
ion clusters can be demonstrated in RDF curves. RDFs of
NaCl–KCl mixture at 1000K are shown in Figure 2 to
characterise the local structure of inorganic salt. For the
3 nm, 5 nm and 9 nm nanoclusters, the position of the
first peak of cation-cation RDFs does not vary greatly,

Figure 2: Radial distribution functions of nanoscale and bulk binary
salts of S-2 system at 1000K

locating at around 4.05 Å for Na–Na RDF and 4.65 Å for
K–K RDF. It suggests that the distance between ion
clusters is almost the same for different nanoclusters.
Moreover, the first peak of cation-cation RDFs of the
bulk salt locates at the same position. The ion selfdiffusion coefficient characterises the thermal transport
property of inorganic salt and it is affected by the heat
transfer between ions. Therefore, the ion self-diffusion
coefficient is not affected significantly by the nanocluster
size and almost the same as that of the bulk salt.
Chloride salt eutectics are promising energy storage
material and heat transfer medium for concentrating
solar power and industrial waste heat recovery. This
paper investigated the melting point of nanoscale
chloride mixture not only to provide the most
fundamental thermal information for the study on phase
change heat transfer in nanoporous ss-PCMs but to
reveal the mechanism of the size dependence of melting
point from the aspect of the atom. Simulation results
indicate that the melting point of nanoscale chloride salt
decreases with the decreasing nanocluster size and
follows a linear relation with the reciprocal of the size. It
is attributed that ions in the small nanocluster vibrate
more intensely and the crystal structure is easier to be
destroyed, leading to the lower melting point. Proposed
formulas predict the melting point of nanoscale and bulk
chloride mixture with reasonable accuracy. Moreover, it
is found that the component dependency on the melting
point becomes more remarkable as the nanocluster size
decreases.
The ion self-diffusion coefficient is not affected by the
nanocluster size and it is consistent with that of the bulk
salt. This is because the distance between ion clusters is
almost the same for different nanoclusters. The heat
transfer between ions and thus the ion self diffusion
coefficient is not affected significantly by the nanocluster
size.
Acknowledgement:
The authors would like to acknowledge the financial support
from China National Key Research and Development Plan
Project (No. 2018YFA0702300), doctoral degree scholarship
from China Scholarship Council (CSC) and European H2020MSCA-RISE778104–ThermaSMART. We are also grateful for
access to the University of Nottingham’s Augusta HPC service.
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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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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.

www.wsset.org

