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Design and availability of
linear Fresnel reflector for
solar energy applications

through the reflective mirrors and into the absorber tube
in the cavity. In this work, there are 10 mirrors in the LFR
system, as shown in Figure 1. The circumference of the
absorber tube is surrounded by a vacuum glass tube.

The purpose of using vacuum glass is to prevent heat
transfer to the environment. The absorber tube passes
through into of the cavity area. Radiation from the
reflector does not always arrive at the absorber pipe due
to the locomotion of the sun. Therefore, these rays are
Thermal energy conversions can be investigated in three struck against the walls of the cavity and are reflected back
categories. These are; (i) low temperature, (ii) medium to the absorber pipe due to the geometrical structure of
temperature, (iii) high temperature (Kalogirou, 2009). the cavity. The design of LFR is shown Figure 2.
The linear Fresnel reflector (LFR) allows the production of
thermal energy at medium and high temperatures
relative to the climate zone. LFR is widely used for simple
production, easy maintenance and low cost advantage
and thermal power generation systems (Zhang et al.,
2009; Li et al., 2014). The Fresnel reflector can also be
used as concentrating devices. Figure 1 shows such a
configuration, which is made up of smaller flat
components. It consists of a number of mirror elements
mounted suitably so that all incident parallel rays of light,
after reflection, are focussed at a common point.

Zafer Utlu*, Arif Karabuga
Faculty of Engineering, Haliç University, Istanbul,
Turkey.
*Corresponding author: zafer_utlu@yahoo.com

Figure 2: The design of LFR

Figure 1: Schematic representation of linear Fresnel reflector

Ideally, mirror elements must be parabolic in shape, but
to simplify the manufacturing and assembling problems,
flat mirrors are generally used (Tiwari et al., 2002). The
LFR systems convert the radiation energy into heat
water, vapour energy, cooling with the necessary
equipment and electric energy. LFR systems have many
advantages: (i) direct steam production; (ii) less space
taken up than other solar energy systems; (iii) low
installation cost; (iv) desalination, (v) high pressure and
temperature for industrial applications; (vi) extensive
power production tape, from a few kW to MW; and (vii)
more modules can be added.
There are a few devices, such as a parabolic trough solar
collector (PTSC), parabolic dish collector (PDC), solar
tower system and linear Fresnel reflector for solar
thermal energy applications. To deliver medium
temperature with good efficiency a high-performance
solar concentrating solar collector is required. Systems
with light structures and low-cost technology for process
heat applications to medium temperature could be
obtained with linear Fresnel solar collector (yakat et al.,
2018). LFR is considered as an exchanger, because it
converts sunlight energy into thermal energy. LFR
systems are suitable for the production of clean water
and tri-generation systems by adding necessary
equipment. The LFR system focuses the sun's rays

These reflectors follow the sun. Each of the reflectors is
two meters long and 0.6 meters wide. The radiation
value on the mirrors is 545 W/m2. The reflectance of the
mirrors is 0.95 and the absorbance of the receiver tube is
0.92. The amount of fluid circulated in the system is
0.016 kg/s. The more detailed data and the accepted
value of the system is given in Table 1.
LFR shows a number of advantages when compared to
other CSP technologies when it comes to industrial
applications, including the following:
•Direct Steam Generation capability (capability possible
in other CSP technologies but rarely used), eliminating
the need for heat exchangers that increase plant costs
and reduce thermal energy production efficiency;
•Highly variable temperature and pressure ranges that
can be adapted depending on the industrial application;
•Lowest land occupancy, knowing that a large chunk of
steam-consuming facilities are located in industrial zones
where land availability is scarce;
•High modularity, ranging from a few hundred kilowatts
to several megawatts;
Low environmental impact due to the limited raw
material use and deletion of synthetic fluids (capability
possible in other CSP technologies but rarely used);
•Lowest levelled cost of energy (LCOE) due to its
modularity, simple and efficient design.
The results of the project, the net energy change of the
water entering the LFR was calculated as 1017W. The
total solar energy entering the system is calculated as
3215W. The energy efficiency of the system is calculated
as 31.64%. The exergy of the input and output water was
found to be 1.035W and 36.03W, respectively.
Cont.
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Table 1: The system values
The system values
Solar radiation
Reflectance of the mirror
Absorber of the receiver
Emissivity of the receiver
Reflector area
Reflector number
Receiver area
Ambient temperature
Sun temperature
Average temperature
Prandtl numbers
Gravity
1/Tavg

Symbol
I
ρmir
ρrec
εrec
Aref
An
Arec
Tair
Ts
Tavg
Pr
g
β

Rate
545 W/m2
0.95
0.92
0.92
1.22 m2
10
0.5026 m2
23°C
6000 K
54 °C
0.7217
9.81 m/s2
0.00312

It is normal to increase the exergy rate of water due to
the solar exergy gain by solar radiation. The net exergy
change of the water was calculated as 35W. The
environmental and exergoenviromental values of the
system are determined as 14512 ton/annum and 13557
ton/annum, respectively. The enviroeconomic and
exergoeconomic values of the system are calculated as
21.04 $/annum and 19.66 $/annum, respectively. The
exergy efficiency and sustainability index of the systems
are found as 0.05855 and 1.062, respectively.
References:
Kalogirou S.A., Solar engineering: Processes and systems,
Academic Press, 2009.

The system values
Surface temperature
Sky temperature
Water input temperature
Specific heat
Cover area of the glass
Stefan-Boltzmann constant
Mass flow
Thermal conductivity
Characteristic length
Kinematic viscosity
Working hours
CO2 emission value
Carbone price

Symbol
Tsurf
Tsky
Tin
cp
Ags
σ
k
L
ν
t
yco2
cco2

Rate
85 °C
10 °C
20 °C
4187 J/kg °C
0.722 m2
5.67x10-8 W/m2 K4
0.016 kg/s
0.02851 W/m K
0.3611 m
1.8372x10-5 m2/s
10 h/day
6.47x10-6 kg CO2/Wh
0.0145 $/kgCO2

Li Y., Liao S., Rao Z., Liu G., A dynamic assessment based
feasibility study of concentrating solar power in China,
Renewable energy, 69, 2014, 34 – 42.
Tiwari G.N., Solar energy: Fundamentals, design,
modelling and applications. Alpha science international,
2002.
Yakut M.Z., Karabuga A., Kabul A., Selbas R., Design,
Energy end exergy analyses of linear Fresnel reflector,
Exergetic, energetic and enviromental dimensions. 1th
edition, Book chapter, 2018, 523 – 532.
Zhang H.,L., Baeyens J., Degrève J, Cacères G.,
Concentrated solar power plants: review and design
methodology, Renewable and sustainable energy review,
22, 2013, 466 – 481.

--------------------------------------------------------------------------------------------severe regulations driving down the usage of
RS-51 (R470B) and RS-53 (R470A) more
high global warming potential of refrigerants,
Low GWP retrofit replacements for
refrigerants R404A and R410A

Professor Richard L Powell FRCS CChem
Refrigerant Solutions Ltd, Hale, Cheshire, UK, WA15 9ST.
dick.powell@refsols.com
Computer modelling plays a major role in the search for
new refrigerant blends having lower environmental
impacts than existing products. Although refrigeration,
air conditioning and heat pump manufacturers employ
sophisticated performance models to facilitate the
development of new equipment designs, potential new
refrigerants are often screened, and sometimes
rejected, using relatively simple, generic, cycle
calculations. In Refrigerant Solutions Ltd (RSL), for more
than twenty years, we have successfully used such
calculations to develop the non-chlorine-containing RS
refrigerant series as retrofit replacements for ozonedepleting R12 and R22 (http://www.refsols.com/
index.html). All RS products are zeotropic, i.e. they all
show temperature glides when evaporating or
condensing at constant pressure, but in most cases
typical evaporator glides are less than 5 K. They can be
adequately modelled using the midpoint temperatures
of the 2-phase regions to define the evaporator and
condenser conditions. Although the industry still retains
some suspicions about the performance of zeotropic
refrigerants and the notional potential for differential
leakage, the RS products have been used globally
without problem in thousands of units.
In recent years RSL has been responding to increasingly

especially in EU states, by various combinations of
regulatory GWP caps and the imposition of GWP
related taxes (https://ec.europa.eu/clima/sites/clima/
files/f-gas/docs/guidance_document_en.pdf). These
measures have reduced the availabilities of R404A and
R410A, so that insufficient quantities are available to
meet routine service requirements. Inevitably, this
government driven-scarcity has both increased prices
and promoted substantial refrigerant smuggling into
the EU (https://www.coolingpost.com/world-news/fgas-enforcement-varies-widely-across-europe/).
In 2019, RSL launched RS-51 (R470B) and RS-53
(R470A) as retrofit replacements for R404A (GWP
3922) in commercial refrigeration equipment, and for
R410A (GWP 2088) in air conditioning units. The
blends are based on existing components and are nonflammable, meeting the ASHRAE A1 standard, which is
essential for retrofitting. GWPs below 1000 were
specified to ensure that retrofit refrigerants could
continue to fill the gap caused by the progressive
reduced availability of R404A and R410A in coming
years. The compositions (see table) were chosen to
ensure the operating pressures do not exceed the
values for equipment designed for R404A and R410A,
while maximising cooling capacities.
CO2
R32
R125
R134a
R1234ze
R227ea
GWP (AR4)
GWP (AR5)
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RS-51
10
11.5
11.5
3
57
7
749
717

RS-53
10
17
19
7
44
3
977
909

Page 4

Volume 12, Issue 3, April 2020
They can be adequately modelled using the midpoint
temperatures of the 2-phase regions to define the
evaporator and condenser conditions. Although the
industry still retains some suspicions about the
performance of zeotropic refrigerants and the notional
potential for differential leakage, the RS products have
been used globally without problem in thousands of
units.

but no other modifications were required. An
equipment manufacturer has tested RS-53 in a heat
pump designed for R410A and also produced
satisfactory results.

In recent years RSL has been responding to increasingly
more severe regulations driving down the usage of high
global warming potential of refrigerants, especially in
EU states, by various combinations of regulatory GWP
caps and the imposition of GWP related taxes. These
measures have reduced the availabilities of R404A and
R410A, so that insufficient quantities are available to
meet routine service requirements. Inevitably, this Figure 1: Retrofitted RS-53 for R410A in an unmodified Toshiba a/c unit
government driven-scarcity has both increased prices
and promoted substantial refrigerant smuggling into
the EU.
In 2019, RSL launched RS-51 (R470B) and RS-53
(R470A) as retrofit replacements for R404A (GWP
3922) in commercial refrigeration equipment, and for
R410A (GWP 2088) in air conditioning units. The blends
are based on existing components and are nonflammable, meeting the ASHRAE A1 standard, which is
essential for retrofitting. GWPs below 1000 were
specified to ensure that retrofit refrigerants could
continue to fill the gap caused by the progressive
reduced availability of R404A and R410A in coming
years. The compositions (see table) were chosen to
ensure the operating pressures do not exceed the
values for equipment designed for R404A and R410A,
while maximising cooling capacities.
Although simple cycle calculations, based on midpoint
temperatures, suggested that COPs and cooling
capacities would be acceptable, the evaporator glide
would be 14-16 K, significantly larger than temperature
range the air would flowing over the evaporator in a
fridge or a/c unit would be cooled. In other words, the
model results represented unrealistic operating
conditions. In actual equipment such a mismatch would
be expected to manifest itself as poor energy efficiency
or reduced capacity compared to R404A and R410A.
But we could not find any other blends that provide the
GWP/nonflammability/ operating pressure combination that we needed, so, more in hope than
expectation of success, working with RSL’s Spanish
partners, Gases Research and Innovation (GRIT), we
decided to test RS-51 and RS-53 in commercial
equipment. Much to our surprise, the results were
good. Retrofitting RS-53 for R410A in an unmodified
Toshiba a/c unit (Figure 1) produced no discernible loss
in cooling performance; likewise, when RS-51 was
retrofitted for R404A in a supermarket chest cabinet
(Figure 2). When RS-51 replaced R404A in an industrial
chiller (Figure 3) providing glycol at ~-12˚C, the original
expansion valve was replaced by an R134a type to
ensure proper control of the refrigerant flow,

Figure 2: RS-51 retrofitted for R404A in a supermarket chest cabinet

Figure 3: RS-51 replacing R404A in an industrial chiller

Contrary to the commonly held belief, these very wide
glide blends have worked in conventional equipment.
The question is, “why”? In the case of refrigeration, the
evaporator pressure drop induces a temperature glide
that opposes the intrinsic glide of the zeotropic
refrigerant, reducing the actual glide to an acceptable ~5
K. But the rationalisation does not work at the higher
pressure of an a/c evaporator. In this case, initially
modelling suggests that multiple passes of the coil
through the air stream introduces a partial countercurrent flow helps offset the intrinsic glide of the
refrigerant.
Retrofitting RS-51 and RS-53 for high GWP R404A and
R410A will facilitate their smooth phase-down in
accordance with progressively strict regulations and
avoiding the costly and disruptive replacement of
equipment that still has years of useful working life.
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Spatiotemporal forecasting of
urban air pollution levels using a
wavelet-based machine learning
models

develop several LSTM models for estimating the said subseries with lower variability instead of employing a single
model to estimate the original time series which exhibits
higher variability, see Figure 1.

Sheen Mclean Cabaneros
Department of Mechanical and Aerospace Engineering,
University of Strathclyde, Glasgow G1 1XJ, UK
Outdoor air pollution (AP) remains a serious
environmental issue that attracts attention from both
scientific and decision-making communities. According
to WHO, 7.6% of all deaths in 2016 has been linked to
exposure to outdoor air pollutant. The impacts of
outdoor AP have also been found to entail major
economic consequences due to health expenditures,
restricted activity days and productivity losses (OECD,
2016). As such, the development of early-warning and
risk management tools to alleviate the effects of AP
remains an active topic of research (Cabaneros et al.,
2019).

Figure 1: Modelling framework of the proposed model

The models were trained and validated using hourly NO2
levels measured at six urban locations in Central London,
as shown as red points in Figure 2.
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Air quality monitoring tools have been found essential
in ensuring that AP levels fall within mandatory
legislative standards (EEA, 2018). AP forecasting models
have also been used to assist urban city planners in
making well-informed decisions and to help the public
manage their daily behaviours to reduce their exposure
to air pollutants (McLaren & Williams, 2015).
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However, AP forecasting is a non-trivial task as outdoor
air quality is a complex and ill-defined function of many
chemical, urban morphological and meteorological
factors. Although traditional physics-based and linear
statistical approaches have been applied before, such
approaches are limited because they often demand
large computational resources and significant
simplifications of parameters describing air pollutant
behaviours. A promising alternative to all these models
is the parallel-distributed machine learning architecture
called Artificial Neural Network (ANN) due to its ability
to learn from patterns and generalise unseen data.
At the University of Strathclyde, a team has been
developing models based on state-of-the-art ANN
models. The aim is to build spatiotemporal models that
can accurately estimate AP levels in unmonitored urban
areas. The models are built by combining a Wavelet
Decomposition (WD) technique and a deep learning
ANN architecture, e.g. the Long Short-term Memory
(LSTM) model.

The models are developed using a leave-one-out crossvalidation methodology in which a model assigned for a
particular target site is trained using only the data from
neighbouring sites. WD was utilised to address the issue
of high data variability which has been shown to limit
the performance of ANN models. WD technique was
applied to decompose the raw NO2 time series into
several sub-series. The main idea of the approach is to
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Figure 2: Area of study
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The proposed wavelet-based spatiotemporal models were
found to provide superior forecasting results, explaining
77% to 93% of the variability of the actual NO2 data at
most sites. The overall results reveal the very promising
potential of the proposed models for the spatiotemporal
characterisation of outdoor AP in unmonitored areas.
This study is supported by the British Council and the
Commission on Higher Education - Republic of the
Philippines.
References:
•Cabaneros, S. M., Calautit, J. K., & Hughes, B. R. (2019). A review of
artificial neural network models for ambient air pollution prediction.
Environmental Modelling and Software. Elsevier
https://doi.org/10.1016/j.envsoft.2019.06.014
•European Environmental Agency. (2018). Air quality in Europe — 2018
report. Report. https://doi.org/10.2800/62459
•McLaren, J., & Williams, I. D. (2015). The impact of communicating
information about air pollution events on public health. Science of The
Total Environment, 538, 478–491.
https://doi.org/10.1016/j.scitotenv.2015.07.149
•Organisation for Economic Co-operation and Development. (2016).
Policy Highlights - The economic consequences of outdoor air pollution.
Retrieved April 17, 2020, from
https://www.oecd.org/environment/indicators-modellingoutlooks/Policy-Highlights-Economic-consequences-of-outdoor-airpollution-web.pdf
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Development of threedimensional wake models and
experimental verifications
Haiying Sun1, Xiaoxia Gao2 and Hongxing Yang1
1Renewable Energy

Research Group (RERG), Department of
Building Services Engineering,
The Hong Kong Polytechnic University, Hong Kong, China
2Renewable Energy Department, North Electricity Power
University, Baoding, China
To investigate the wake effect on wind turbine power
output and blade structure in wind farms, 3-D wake
models have been developed and validated by onsite
experiments. A novel analytical 3-D wake model was
developed first to describe the wind distribution in space
at a wind farm. The wake model can calculate the wind
velocity at any spatial position with high accuracy and little
computational cost. The expression of the wake model is:
h0  rw  x 
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The analytical 3-D wind turbine wake model for multiple
wind turbines was further developed. If the wind turbine i
is affected by the wake effect of other n wind turbines, the
formula above can be further specified as:
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Figure 1: A diagram of analyzing lines

From the results, wakes happen behind wind turbines and
developed in the wind direction. The wake-influenced area
expands with the increase of the downstream distance. In
the far-wake zone, some positions are overlapped by wakes
from two upstream wind turbines simultaneously. The 3-D
wake model with the log law also shows good accuracy in
simulating the inflow wind speed. With the downwind
distance increasing from X=2D to X=7D, the effect of wake
interactions becomes more obvious as shown in Figure 2.
From the comparisons, the 3-D wake model has a reliable
accuracy in predicting the wind deficits, especially in the farwake zone. The 3-D wake model tends to estimate the wind
speeds very well for positions in Line 2, which are within the
wake zone of WT10-2. For WT10-4, since it is quite far from
WT10-2, the inflow may be different from that of WT10-2.
(a)

2

)  B j  x ]2

Where U0(z) is the incoming wind speed distribution; rw(x)
is the wake-influenced radius varing along the
downstream distance x. U(x,y,z) is the actual wind velocity
at the downstream position. h0 is the wind turbine hub
height. A(x), B(x), and σ(x) are three important
parameters that decide the Gaussian shape of the wind
deficit. To simplify the calculation, σ(x) is defined as
r  x
  x 
, in which C is a constant and is to be
C
determined according to the real operating conditions.
w

Onsite wind farm experiments were conducted to study
wake effect and validate the wake models. The
measurements were made at the Shiren Wind Farm in
Zhangjiakou of China. Two lidars were rented to measure
the wind deficit. One lidar is a vertical lidar, of which the
speed range is from 0 to 75 m/s, with the error smaller
than 0.1 m/s. Another lidar is a three-dimensional (3-D)
scanning wind lidar, of which the radial detection range is
from 45 m to 6 km and the error is also smaller than 0.1
m/s. The experiment involved four wind turbines. Wind
speed data was filtered according to four downwind and
seventeen crosswind analyzing lines as shown in Figure 1.
The moments with effective results were selected when
the four wind turbines were operating simultaneously, and
no turbine was under the wake effect of other turbines.
From the results, wakes happen behind wind turbines and
developed in the wind direction. The wake-influenced area
expands with the increase of the downstream distance.

(b)

Figure 2: Comparisons of wind speeds between measurements and
simulations from 3-D wake model at downstream distances of (a) X=-2D
and (b) X=7D

From the experiments, some important conclusions have
been drawn. Firstly, the 3-D wake models can well predict
the downwind wind deficits influenced by multiple wind
turbines. Secondly, the largest wind speed deficit decreases
in the downwind direction and the centerlines of wakes may
be different among closely installed wind turbines. Thirdly, in
the downwind analyzing line right behind turbines, the wind
speed difference at different heights is much larger than that
of normal wind. Sometimes, wind speed does not increase in
the vertical direction near the turbines. All these facts
indicate that the wind turbine surely has a huge impact on
the wake distribution in the downwind direction. The
reduced wind speed then restores to the environmental
wind beyond the wake zone. This study is especially
important for optimizing the wind turbine layout of a wind
farm at the design stage. The research team is now doing
wind tunnel tests to further validate the 3-D wake models
and an optimization programme of wind turbine layouts is
being developed for producing the maximum power from
wind farms.
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A double-skin ventilated window
integrated with CdTe cells
Jie Ji, Zhuyao Wang
Department of Thermal Science and Energy Engineering,
University of Science and Technology of China
We proposed a double-skin ventilated window integrated
with CdTe cells which can meet the seasonal thermal
demands and generate electrical energy. The window
system consists of an external layer of CdTe photovoltaic
glazing and an internal layer of clear glazing as well as vents,
in which the top vents are the outlet and bottom vents are
the inlet. Between the internal and external layers, there is
a 7cm depth airflow cavity. The vents are installed below
and above the PV glazing and clear glazing. Figure 1 shows
the inside and outside views of the window system. PV
glazing has the function of shading while generating
electrical energy, and can reduce the daylight glare
probability when the outdoor light is strong.

Figure 1: Inside and outside views of the window system.

In summer daytime, the external inlet and outlet are
opened while the internal air inlet and outlet are closed.
The air in the outdoor and the air in the airflow cavity form
a loop as shown in Figure 2. The PV glazing reduces solar
radiation entering the room, part of which is converted into
electrical energy, and part of which is reflected to the
outside or absorbed by the PV glazing, the rest of which is
entering the room. The air in the airflow cavity heated by
the PV glazing flows from the inlet to the outlet due to the
thermal buoyancy, and the waste heat is removed to the
outside so the temperature of the PV glazing is decreased.
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solar reflection

solar heat gain

heat
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flow
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Figure 2: Work mechanism of the window system

Similar to the summer mode, in winter daytime, the
external inlet and outlet are closed while the internal inlet
and outlet are opened as shown in Figure 2. The air in the
cavity heated by the PV glazing and the indoor air form a
loop and flow through the inlet and outlet, bringing the heat
of the PV glazing to the room thereby the temperature of
the PV cell is decreasing and the indoor temperature is
increasing. In the night, all external and internal vents are
closed to enhance the thermal insulation which can reduce
the heat transmission via the window.
The main advantages of the window system are as follows:
Firstly, as a new type of thin-film PV cells, CdTe has
enormous potential of application because it has higher
electrical efficiency among the thin-film PV cells and it can
keep a higher efficiency under low-intensity irradiance.
According to the related literature, module efficiency has
exceeded 13% and the highest efficiency in the laboratory
can reach 22.1%. So the window system can generate a
higher PV output under the same conditions. Secondly, the
window system has corresponding work modes for meeting
the different thermal demands. Compared with the ordinary
window, it can reduce air-conditioning energy consumption
in various seasons and climates. Thirdly, due to the semitransparency of PV glazing (the percentage of PV cells
coverage on the glazing is 80% and visible transmittance is
15.8% in our study), the window system can provide a soft
light and reduce the risk of glare. Compared with the
conventional PV module, the PV glazing is capable to
transmit visible light through it and reduce electrical
consumption for artificial lighting in the room.
The main researches and conclusions are as follows:
•The experiment was conducted on a rural building in
Wuhu, Anhui Province, China and the test for summer mode
was performed on April 19, 2019 while that for winter mode
was carried out on March 23, 2019. The experimental
results showed that the average solar heat gain coefficient
(the ratio of the heat gain via the window to the solar
radiation incident on the window) of the window system for
winter mode was 0.2845 and that for summer mode was
0.1108, which indicated that winter mode was beneficial for
heat gain while summer mode can prevent solar
penetration effectively. The average electricity efficiency of
CdTe cells was 6.2% on April 19 and 7.1% on March 23,
which was much higher than the 3.65% electrical efficiency
of the amorphous silicon PV window obtained in the
previous study. The indoor illuminance varies between
300lux and 800lux during the daytime, which is always
within Useful Daylight Illuminance (200lux-2000lux). So the
indoor illuminance was sufficient for living and glare would
not occur.
•A mathematical model of the window system was
developed and verified by the experimental results. Based
on the model, the comprehensive energy performance
including heat transmission, daylight, PV output and the
effect on thermal comfort was evaluated in Hefei, China (a
cold-winter and hot-summer region). The simulation results
showed that the PV output is 148.75kwh and additional
consumption for lighting is 157.84kwh. The air-conditioning
energy saving is 333.09kwh in summer and 205.76kwh in
winter. Considering overall energy consumption, the annual
electrical revenue of the window system was 153.38kwh.
Besides, this window can make the indoor thermal
sensation in a relatively neutral state whether in summer or
winter.
Cont.

www.wsset.org

Page 8

Volume 12, Issue 3, April 2020
Cont.

•The annual PV output of the window system was higher
than that of the amorphous silicon PV window by 62%
while the air-conditioning energy saving of the two was
similar.
•The overall energy consumption of the window system
used in typical climatic regions of high, middle, low latitude
was predicted. Harbin, Hefei, and Haikou were selected as
the typical cities to analyze the impact of different
orientations and parameters on energy performance.

The results indicated that the minimum electrical
consumptions for Hefei and Harbin were achieved when
the window faces south, 639.14kwh and 821.12kwh
respectively. For Haikou, the electrical consumption of the
west-facing window is least, 667.27kwh. The recommended
parameters for maximizing energy saving are 15cm depth
of the cavity and PV coverage of 50% for Hefei, 19cm depth
of the cavity and PV coverage of 50% for Harbin, 15cm
depth of the cavity and PV coverage of 70% for Haikou.

WSSET News and Information
SET2020: Terry Payne Conference Travel Award
Deadline for submissions: 1st June 2020
We are pleased to announce that Professor Terry Payne will provide a conference travel grant
to eight FULL-TIME postgraduate students (PhD) who can demonstrate academic excellence
through the quality of their research. With the help of Professor Terry Payne’s generous donation,
SET 2020 organisers are offering free registration PLUS £500 to help cover costs of international
travel (economy flights) and hotel accommodation.
The deadline for applications is the 1st June 2020 by 8pm (GMT). The evaluation process will be
conducted by Professor Terry Payne and SET 2020 organising committee. Evaluation of applications
will consider the information submitted. Conference participation is a condition of the scholarship,
monies will not be available prior to the conference. For details and guidelines regarding this award
please visit http://set2020.org/news/ The SET2020 Committee will also award a certificate to Best
Paper and Best Poster of the conference to be presented at the gala dinner. Also, The International
Journal of Low Carbon Technologies (published by Oxford University Press) will present an award to
the Best Article published in 2020.

5th WSSET Innovation Awards 2020
Extension of Deadline for submissions: 27th April 2020
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 www.wsset.org/news-events/innovation-awards and download an application form.
Winners will be announced at the SET2020 gala dinner in August.
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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 - FCaE
Also in conjunction with Future Cities and Environment (FCaE), WSSET have agreed a £25
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 compared to the full
charge of £500. Authors will need declare their membership details to the editorial team
when it comes to payment before publication.
Please visit www.futurecitiesandenvironment.com to submit your articles.

Renewable Bioresources is an Open Access (Gold OA), peer reviewed, international online
publishing journal, which aims to publish premier papers on all the related areas of
advanced research carried in its field. Renewable Bioresources emphasizes the advanced
applications of biotechnology to improve biological ecosystems through renewable energy
derived from biological sources.
Please visit www.hoajonline.com/renewablebioresources to submit your articles.
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If you have recently moved, changed jobs, or changed email
address, please remember to update your membership details
or contact secretary@wsset.org with your new details.
If you no longer wish to be a member of WSSET or you want to
unsubscribe from emails, please unsubscribe here.
Thanks
Donations are welcome and greatly
appreciated!
We would like to remind our members that
WSSET is a non-profit organisation, hence
providing free membership. We would not be
able to play a significant role in consolidating
practical partnerships between academic and
industrial organisations without the help of our
members.
Whether you would like to get more involved or
contribute financially, please get in touch with
us at: secretary@wsset.org

Important for the repudiation of
WSSET
Neither the WSSET, nor any person acting
on its behalf:
(1) assumes any responsibility with respect
to the use of information of, or damages
resulting on the information on this WSSETNewsletter;
(2) gives any warranty or representation,
express or implied, with respect to the
accuracy of the information, opinion or
statement contained here.

All WSSET members are kindly invited to submit articles for publication in future WSSET
newsletters. Articles can be on a range of topics surrounding the word of sustainable energy
technologies. With nearly 2000 members, the WSSET newsletter provides a great opportunity to
publicise new ideas, technologies or products – all free of charge!
Articles should be no more than 400-500 words and one or two photographs would be very
much appreciated. Submissions should be emailed to secretary@wsset.org
Furthermore please contact secretary@wsset.org regarding any conferences, seminars or
symposiums relating to topics of sustainable energy technologies that you wish to be advertised
in the newsletter.
Once again, thank you for your continued support to WSSET.
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