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Another SET conference has gone and all agree that is was the best yet. Our
great thanks go to the organisers from Universiti Sains Malaysia (USM) for
doing such a wonderful job and making the conference work so smoothly.
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pictured below, for their excellent work.
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Pictured: winners of the 4th Innovation Award with Professor Saffa Riffat, President of the World
Society of Sustainable Energy Technologies (WSSET).

SET2020: Istanbul, Turkey
Now our thoughts turn to SET2020 which will be held in the magical city of
Istanbul, Tukey, from 18th to 20th August 2020. Pre-registration will start for
early arrivals in the afternoon of Monday 17th to avoid the registration rush the
following morning. The official website set2020.org is under construction and
more information with a link will be posted on the WSSET website
https://www.wsset.org/ as soon as it is live. Remember, WSSET members
benefit from a 20% discount and student will receive even more.
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THEMAC - Total Heat Energy and
Moist Air Control
Zafer Ure, Adam Dicken, Sam Gledhill

By having passive control over both temperature and
humidity, a room or building can be kept well within
the thermal comfort zone at all times of the year,
offering greater wellbeing and comfort for the
inhabitants on top of energy and carbon savings.

Phase Change Materials Products Ltd, Unit 32 Mere
View Industrial Estate, Yaxley, Cambridgeshire, UK
Sam.Gledhill@pcmproducts.net
Tel: +44-1766245511
pcmproducts.net
The heating system market in the UK is currently
dominated by gas systems, with gas-fuelled boilers
currently holding 85% of the market share;
renewable heating currently represents just 2% of
the market. In terms of cooling systems, a mere
0.5% of homes in the UK have air conditioning.
Although more common in commercial buildings,
these vapour compression systems can contribute
to over 30% of their total energy consumption.
The THEMAC system aims to provide the occupants
of a building with a renewable, total comfort
solution. This system is able to maintain both
temperature and humidity within a building, even
during diurnal, seasonal and occupancy changes,
whilst also providing hot water and heating from a
renewable source.
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Figure 2: Performance of THEMAC passive PCM cooling
approach compared to existing systems

The THEMAC system can be either installed as part of
a new build or easily retrofitted into existing
buildings. The modular nature of the system also
means each individual unit is able to perform as a
standalone system, thus owing to an even more
flexible solution and more options to the end user or
installer.
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At present, the total system is estimated to reduce
energy consumption for cooling by up to 14% and
heating by up to 51% across a year.
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Figure 1: Simulated cooling load in a typical office, the
blue bars show the reduced loads due to the PCM

This is achieved using a tri-modular approach. A
high performance air source heat pump provides
sufficient heating during winter months with the
potential to provide hot water on top. A newly
developed super water absorbent polymer (wSAP)
is able to either humidify or dehumidify the air
thus maintaining relative humidity at a
comfortable level. Finally, a passive phase change
material (PCM) system helps prevent overheating
during summer days whilst also maintaining a
habitable temperature overnight.

www.wsset.org
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Key Technology Development of
Renewable Energy Integrated
with the Hui-style Architecture
Wei He
School of Civil and Hydraulic Engineering,
Hefei University of Technology, Hefei, Anhui, China

Hui-style architecture is one of most important
Chinese traditional architectural styles. A
research was done on the key technology
development of renewable energy integrated
with the Hui-style architecture.
The novel dual-function solar thermal module
and system makes full use of the collecting area
of the roof, thus reducing the negative impacts
of the house structures on heat collection,
without destroying its traditional features.
On the one hand, the system provides heating,
ventilation and domestic hot water for
residents, while persevering the Hui-style
architecture culture; on the other, the system
improves the appearance of the solar collector
on the roof.

The novel solar wall integrated with Hui-style
sun or rain eaves overcomes the problems
arising from a low area ratio of window to wall
of traditional buildings. A venetian blind is
installed in the middle of air channel so that the
Trombe wall could be used for both heating and
cooling. The adjustable angle and the
characteristic of selective absorption for
sunlight are beneficial for improving indoor
environment. the thermal collecting efficiency
was 33.6%-36.5%. In addition, the wallmounted multifunctional solar air processor is
effective for air purification.
In the research and demonstration of renewable
energy building on maintaining the typical
characteristics of Hui-style architecture, the
energy using habits of local residents were
taken into account, which helps the system to
popularize and apply in large area, particularly
for public buildings, monomer buildings and
rural areas.

The average air thermal efficiency is 50.8%; the
average
water
thermal
efficiency
is
49.1%~62.1%; the average efficiency of the
compound of air and water is 53.5%~58.3%. In
summer, the average water thermal efficiency is
54.0%-61.6% .
Figure 2: Dual-function solar collectors with tile-shaped
covers

Figure 1: Hui-style Trombe Wall

Figure 3: Hui-style demonstration building in Huangshan,
China

www.wsset.org
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High Performance Ventilation:
Attachment Ventilation
Angui Li

liag@xauat.edu.cn

Xi’an University of Architecture and Technology,
China
Air distribution within spaces determines the
diffusion of ventilated air, therefore, affecting indoor
air quality, comfort, as well as energy consumption of
air conditioning system. Two traditional ventilation
modes are commonly used in rooms, namely Mixing
Ventilation (MV) and Displacement Ventilation (DV).
The mechanism of MV is to use fresh air to dilute
indoor pollution, it exhibits a poor ventilation
performance and energy efficiency. DV considers
more about ventilation efficiency and energy
efficiency. However, DV also suffers from some
drawbacks such as occupying lower space/work space
or floor be raised, and it only meet moderate cooling
loads (up to 40 W/m2).
As a solution, attachment ventilation was invented by
Angui Li, and has been studied thoroughly and widely
utilized over 20 years. Attachment ventilation is a
novel highly efficient ventilation mode, which is based
on Extended Coanda Effect (ECE). The ECE is the
tendency of a fluid jet to keep reattaching to a
complex of convex and concave surfaces after
impinging. The phenomenon of ECE is explained as
follows.
When airflow near to a vertical solid surface is a jet,
the jet is deflected and attached to the surface (the
original Coanda effect, region I, see Figure 1). Based
on the effect of inertia momentum, it moves along
the original direction, reaches a separation point, and
causes a stagnation phenomenon after impinging the
ground. In downstream region, the static pressure
increases and reaches a maximum value again. With
the recovered static pressure, fluid overcomes the
wall resistance and moves along a horizontal surface
(region II), as illustrated in Figure 1.

As a novel ventilation, attachment ventilation
combines the advantages of traditional mixing and
displacement ventilation. Its positive aspects are
summarized as follows:
• High
temperature
efficiency
(ventilation
efficiency);
• Occupying less work space;
• High cooling load (up to 200 W/m2 for large
spaces, etc.);
• Less cost (compare to displacement ventilation),
or remaining same (compare to mixing ventilation).
Attachment ventilation can be further divided into
wall-attached ventilation, pillar-attached ventilation
and attachment ventilation with deflector (Figure 2).
Pillar-attached ventilation is beneficial and practical
in current buildings with multiple rectangular
columns or circular columns, especially in large
spaces such as industrial workshops, subway
stations, airport terminals and shopping malls.
Attachment ventilation with deflector is proposed for
the “varied occupied zone”, it can directly deliver
fresh air to respiratory zone of human, and also be
applied for greenhouse or breeding industry, whose
occupied zone changes with the growth of
plants/animals at different stages.

Figure 2: (a) Pillar-attached ventilation and (b) attachment
ventilation with deflector

Attachment ventilation has been widely used in
residential or industrial buildings, especially with high
space height such as city halls, metro stations,
industrial workshops, hydro power stations, and
agricultural greenhouse etc. Taking a two-storey
island metro station as an example, the initial
construction cost and operational cost could be saved
by changing the mixing ventilation to the attachment
ventilation when the size of the ventilation system is
reduced. The supply airflow rate of the air handing
unit could be reduced by 20% and chiller capacity by
22%. Also, the comprehensive cooling coefficient of
air conditioning system could be increased by 17%
and air duct material of HVAC system could be saved
by 14.3%.

Figure 1: An airflow structure principle of attachment ventilation by
Extended Coanda Effect

www.wsset.org

Page 5

Volume 11, Issue 4, October 2019
Breakthrough Gain Output
Ratio of Hybrid Thermal
Desalination Plants

While, the brine of effect #10 is split into two lines,
the 1st one will pass into the next effect for flashing in
and the 2nd one is recycled to mix with the warmed
feed water of preheater #9’ to form the recycled feed
water for MSF stages. The accumulated condensed
water in stage #9 will get out of the stage to flash into
flashing box #10”. Figure 2 shows the distribution of
the generated vapor and the brine salinity as function
of brine temperature per each stage/effect of the CCD
plant. While Figure 3 shows parametric results to
study the effect of brine temperature of stage #9 on
the plant performance. The GOR of the CCD plant will
increase from 14.82 at 68 oC to 22.05 at 78 oC.
x 103

Ashraf Sadik Hassan
Qatar Environment and Energy Research Institute
Hamad Bin Khalifa University, Qatar Foundation
Doha, Qatar
ahassan@hbku.edu.qa
The thermal efficiency of thermal water desalination
plants is quantified by the Gain Output Ratio (GOR)
defined as the quantity of distillate produced per unit
of heating steam used. GOR of multi stage flash (MSF)
process and multiple effect distillation (MED) plants
scattered between 8-9 and 8-11, respectively. In this
work, MSF process and MED process has coupled
together using thermal vapor compressor (TVC) to
form combined cycle of distillation (CCD) plant to
produce distilled water with high GOR. The capital cost
of the CCD plant decreased by increasing the GOR and
by decreasing the number of MSF stages. The GOR can
be reach to around 20 and specific power
consumption decreases to less than 3.5 kWh/m3.
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The CCD plant comprises of 9 stages of MSF system
(from 1 to 9) and 7 effects of MED system (from 10 to
16), as shown in Figure 1. Stage #6 has a special
configuration to adapt the new configuration. The
discharged steam of TVCMSF is used as heat source in
the brine heater of MSF system, which the motive
steam of TVC is coming from the power plant while
the entrained vapor is sucked from the generated
vapor of stage #6 and flash box #6. While the TVCMED
is providing the heating steam into effect #10 of MED
system, which the motive steam is coming from the
power plant and the entrained vapor is coming from
last effect #16.
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Figure 2: The distribution of generated vapor and brine salinity
per each stage/effect as function of brine temperature
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Stage #9 discharges the brine into effect #10 at
sudden reduction in pressure and high temperature
difference to generate vapor and then used as a heat
source in effect #11.
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Figure 3: Effect of brine temperature of MSF stage #9 on the GOR and
condensate flow rate
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Figure 1: Conceptual Diagram of the Combined Cycle of Distillation plant
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WSSET News and Information
Rushlight Awards 2019-20 - open now
Closing date 30 November 2019
The Rushlight Awards are the only set of awards designed specifically to support and promote all the
latest clean technologies, innovations and initiatives for businesses and other organisations
throughout UK, Ireland and internationally. There are separate categories for each of the renewable
energies, clean fuels, transport, energy efficiency, power generation and storage, resource, water,
sustainable manufacturing, agriculture and products, clean environment and deployment initiatives.
To enter, just go to www.rushlightevents.com/rushlight-awards and follow the instructions in How to
Enter.
There are many reasons to enter the awards including:
1. All entries will be made into posters and exhibited at the Rushlight Show, unless you choose not to.
2. The prestigious and internationally recognised Rushlight Awards carry substantial kudos, specifically
due to the totally independent, high quality judging and breadth of support from the key leading
participants in the sector.
3. Winners and commended entries can display their respective success logos on all their marketing
material and communications free-of-charge after the event.
4. Priority will be given to entrants for the presentation slots in the Innovation Showcase at the
Rushlight Show on Thursday 30 January.
5. Every entrant who is a commercial business can receive a free Grant Scope assessment by Granted
Consultancy, including a 30 min skype call.
6. All entrants can enjoy the benefits of the Simply Do Ideas platform.
7. All entrants can have a stand in the Exhibition at the Rushlight Show at a substantial discount.
8. Celebrate an innovation breakthrough or an initiative by entering the awards and bringing the team
to the Party.
9. All entrants can attend the Awards Party at discounted prices, including group packages.
10. Put your product, service, technology or project in front of potential customers, investors,
partners, intermediaries and service providers.

www.wsset.org
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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 25% discount to the
APC (article processing charge) for WSSET members wishing to publish a paper in IJLCT
(open access). This will cost WSSET members £638 as opposed to the full charge of £850.
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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