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New Awards Competition
~Deadline for all awards: 31 March 2021~

Thedeadlinefor the new WSSE&wards,somewith cashprizes,will soonbe
here! Theseawards are open for young members- PhD students and new
researchers to applyfor. All awardwinnerswill receivean Award Certificate
and will be invited to participate in the SET2021 conferencein Istanbul,
Turkey Formore information on eachawardandrestrictionson entrants, visit
the WSSERwardspageat https://www .wssetorg/newsevents/awards
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The President of WSSET is offering a cash prize of £1,000 for a research pr
or idea related to helping the fight against CONXYEDThis competition is open
ONLY to PhD students or young researchers up to 30 yearsotijects and

ideas related to minimising the impact of CO\MDIn hospitals, healthcare
centres and buildings include but are not limited to:

A Innovative and efficient personal protective equipment/mask design;

A Technologies including heating ventilation and air conditioning (HVAC)
systems;

A Indoor air quality devices;

A Filtration systems;

A Novel designhodellingfor naturakventilated buildings.

WSSET Terry Payne Awards

Professor Terry Payne is sponsoring two awards, both being open only to
members from developing countries. A list of eligible countries is available or
the WSSET website.

Young Researchers or PhD Students in Developing

Countries

There are two prizes of £500 available here. The Award recognises the
research innovation that our young members in these countries are carrying
out. Applicants must be currently registered students or up to 4 years after
completing PhDEvidence of student registration must be submitted.

Best Research by Female Scientist in Developing

Countries

Prize money of £750This Award acknowledges the extraordinary work that
our female members carry out in developing countries. Topics for submissiol
for both of the Terry Payne Awards can be from any of the following areas:
ARenewable energy systems (e.g., solar, wind and biomass);

Aower generation technologies (e.g., CHP systems, fuel cells and anaerobi
digestion plants);

A nergy efficiency (e.g., heat pumps and hybrid solar/gas systems);

A ow carbon buildings and future cities (e.g., low/zero carbon buildings,
sustainable cities);

Awater treatment and desalination (e.g., solar water desalination);
ASustainable materials (e.g., innovative composite materialsaanogel3;
Avaste management and water recycling (e.g., households and construction
waste management);

Angrifood technologies (e.g., innovative greenhouses and food drying).
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WSSET PCM Products Award
Best PhD Student Project in
Energy Storage

The successfulcandidatesfor this Award will receive
prize money of £500 and an Award Certificateand will
be invited to participate in the SET2021 conferencein
Istanbul, Turkey The Awardswill be advertisedwidely
via WSSETwebsite/Newsletter, SET2021 conference
andother socialmediachannels

This competition is open to all PhD studentswho are

membersof WSSETThe Awardrecogniseghe research

innovationin thermal energy storagesystems Thereis

£500 cashawardto the top entry in any of the following

topicsonthermal energystoragesystemsncluding

A Phasechangematerialstorage

A Thermochemicatnergystorage

A Sensibléheatstorage seasonal/longermsstorage

A Integrated energy storage, solar/renewable energy
storage

A Hybridenergystorage

A Icestorageandpassivecoolingstorage

A Energy storage for building applications (homes,
commerciabndindustrial)
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Future Cities and Environmerat
Open Competition for PhD
Review Papers

Future Cities and Environmentjournal is launching a
competition to find the two best ReviewPapersfrom
current PhD students, aiming for publication in early
2021 Selectedpapers will be published open access,
with the Article ProcessingCharge (APC)being 100%
waived All submissionswill be sent for external peer
review, with the best two papersbeing selectedby a
panel from the Editorial Board Future Cities and
Environmentis widely indexed, with Scopuscurrently
providinga CiteScoref 0.9. Topicdor reviewinclude

A Sustainabl@andresilientcities,

A Sustainableirbansystemsandinfrastructure
A Greenandsustainablébuildingsand materials
A Energyefficiencyin buildings

A Smart and responsive buildings;

AEnergy demand and use optimization;
AWaste management and recycling;
AEnergy and carbon savings incentive;
AEnergy and environment policies.

Deadline for all awardS1st March 2021

SET2021: Istanbul, Turkey

Call for Papers

Deadline for abstract submissions:

Monday 29March 2021
SER021will be held in Istanbul, Turkey,from 17"
to 19" August, 2021 Hostedby the University of
Nottingham, the World Society of Sustainable
Energy TechnologiesHalic University and Sunum
Engineeringand Education, SE2021 will take place
at the CVKPark BosphorusHotel in the heart of
Istanbul Istanbulis one of the most popular cities
in the world to visit and is spreadover an area of
8500squarekm: 150km long& 100km wide.

Pleasesubmit your abstracts on EasyChaihere:
set20200rg/submissions/ This year for the first
time we have an W9 |-. Ni&f Mo that you can
save €80 on all types of registration fee if you
registerand pay before 14" June2021, so get your
abstractsin now and arrangeyour fundingin plenty
of time. To register, visit
http://set2020o0rg/registrationandfees/.
members benefit from a 20% discount Pre
registration will start for early arrivals in the
afternoon of Monday 16" to avoid the rush the
following morning Formore information about this
prestigiousconferenceyisit set20200rg

WSSET

5t WSSET Innovation Awards

The WSSETInnovation Awards recognise the
achievements of private individuals and
organisationsin new sustainabletechnologiesand
encourage the wider application of these new
developmentsInnovativeideasare welcomein any
of the followingareas

w Renewable energy systems

w Water treatment and desalination

w Power generation technologies

w Sustainable materials

w Energy efficiency

w Waste management and water recycling
w Low carbon buildings and future cities

w Agrifood technologies

To enter, download an application form from
www.wsset.org/newsevents/innovatiorawards
Deadline for submissions: 31st March 2021.
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Pipe flow configurations in water
based Photovoltaic thermal
collectors

Ali H. A. AlwWaelit, Hussein A. KazehMiqdam T.
Chaicha#, K. Sopiah

1Solar Energy Research Institute (SERI), National
University of Malaysia (UKMBangiMalaysia
2Energy and Renewable Energies Technalegyter
(ERETC), University of Technology, Iraq

Theuse of coolingchannelsto mitigate thermal stresses
on photovoltaic (PV) modulesis a rising approachthat

contains many facets The combined collector is often

referred to asthe photovoltaic thermal (PV/T)collector
and is commonly used to cool the PV module and

produce thermal energy The efficiency of the cooling
mechanismsor the heat transfer, is affected by many
designand operationalparameters Thedesignanayvary
accordingto shape,length, coveragearea, etc. Also,the

operationalparameterslike massflowrate are important

as well. The circulating fluid flows within the cooling
channelwhich effectively absorbsthe excessheat from

the PV module and then staysin the outlet pipe/duct

until it is either directly fed into hot water storage or

thermal application,or suppliedindirectly through a heat

exchanger

In this project, we aimedto investigatethe impactof the
coolingchannelflow configurationand massflowrate on
the surfacetemperature of the PV module and outlet
water temperature from the collector (Kazemet al,
2020. Threeflow configurationswere consideredin this
project, asseenin Figurel: (i) Directflow, (i) Webflow
and (i) Spira#flgw.
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Theseconfigurationswere all constructedfrom circular
shapedcoppertubesandattachedto the rear sideof the
PV module The modelling stage was carried out using
SolidWorkssoftware, and then exported to COMSOL
Multiphysics © which was used to simulate the heat
transferthrough the finite elementtechnique(FET)The
boundaryconditionswere setto investigatethe variation
in surfacetemperatureandoutlet fluid temperature The
incident heat flux was varied from 200 to 1000 W/m2
and the massflowrate was varied from 10 to 40 kg/h
underlaminarflow regimen Accordingo the simulation,
the optimum massflowrate was found to be 40 kg/h,
whichledto amoduletemperatureof 45.2°Cwhenusing
the spiralflow configuration,while for the web-flow and
at 10 kg/h, the module temperature reached68°C. The
simulationswere validatedthroughexperiments

ThePVand PV/Tsystemswere tested on the rooftop of
Sohar University, Oman The testing was performed
using I-V curve tracers, thermocouples,a pyranometet
and a rotameter for the PV current and voltage,
temperature at set points, solar irradiance and mass
flowrate, respectively The findings of averagevoltage,
current and power showedthat the best performance
was achievedwhen utilizing a spiratflow configuration
for the PV/T which recorded 17.7V, 2.89A and 51.3W,
respectively, hence producing the highest overall
efficiencywith 35.0% Theother configurationsachieved
overall efficienciesof 28.0%, 18.5% and 7.8% for the
Directflow configuration, Web-flow configuration and
the conventionalPV respectivelyasseenin Figure2.

The capabilitiesof water-basedPV/Tcollectorsshow an
immense potential for improvement and utilization in
Oman,especiallyconsideringthe weather profile of the
city of Sohar Moreover, these systemscould be utilized
for various low to medium range temperature
applicationsand canbe of usefor buildingelectricityand
hot water demands It is recommendedto investigate
more channel flow configurations, mass flowrate,
channel shapes and material, and other design and
operationalparameters

Reference

KazemH. A., AFWaeli A. H., ChaichanM. T., Al-Waelij
K H., Al-Aasam A. B, & Sopian,K (2020. Evaluation
and comparisonof different flow configurations PVT
systems in Oman A numerical and experimental
investigation SolarEnergy 208, 58-88.

Spiral

Figure 2: PV module surface temperature in degree Celsius for the cooling channel configurations
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A novel disinfectedlrombewall
for space heating and virus
inactivation

HaoXie, BendongYu, Jun WangJieJi

Department of Thermal Science and Energy

Engineering, University of Science and Technology of

China, Hefei 230026, China

A Trombe wall is a simple and mature passivesolar
building designalthoughits utilization of solarenergyis
limited, just for spaceheating Aerosoltransmissionasa
potential transmissionpathway of COVIBLY, posesa
serious threat to public health especiallyin a closed
indoor environment The thermal disinfection of virus
seems to be a suitable method for controlling
bioaerosols and can be easily integrated into solar
systems Therefore,a novel disinfected Trombewall for
virus inactivation and space heating is proposed,
providinga potential methodto fight the current COVID
19 pandemic The schematicdiagram of the systemis
shownin Figurel.
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Figure 1: The concept of the disinfectedmbewall for virus

inactivation and space heating. (1: Glass cover; 2: Closed ai
gap; 3: Absorber plate with selective coating; 4: Air duct; 5:

Back plate; 6: Insulation layer; 7: Massive wall)

When the sun shineson the systemin winter, most of
the solar radiation is transmitted on to the glasscover
and heats the absorber plate. Then, due to the
temperaturedifferencebetweenthe absorberplate and
the air in the duct, the heat is transferred from the
former to the latter by natural convection During this
period, the indoor air flowsinto the air duct and reaches
a high temperature before re-enteringthe room, which
makesit possibleto inactivatethe airborne virusesin a
shortexposuretime. In this way, spaceheatingandvirus
inactivationare realizedat the sametime in the system
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Figure 2: The space heating and virus inactivation
performance of the system: (a) Variations of inlet and outl
air temperature and volume flow rate during the experimel

(b) Variations of the singlpass inactivation ratio in the
simulation.

Sincethe selectivecoatingwas employedand a small
duct thicknesswaschosen the outlet air temperature
could reach 9483 (Figure 2a) and the average
thermal efficiency was 0.457 according to the
experiment conducted in Xining, Qinghai Province
Assuminghat the processof virusinactivationcanbe
describedby the first-order reactionkineticmodeland
the rate constantcanbe givenby Arrheniusequation,
the virus inactivation performanceof the systemwas
simulated As shown in Figure 2b, the maximum
;singlepass inactivation ratio was 0.893, 0.591 and
0.893 while the total production of clean air was
1123, 638 and114.7 m3 for SARE0VV1, SARE 02
and MERSCoV respectively It wasalsofound through
parametric analysis that the increase of ambient
temperature or solar irradiance may enhance the
thermal efficiencywhile the former haslittle effect on
the thermal disinfection process Besides,extending
the height or narrowingthe thicknessof the duct by
40% may contribute to anincreasein total production
of cleanair by 510 m3 or 681 m3 per unit area of
collector during the heating seasons,but the latter
may causea decrease(about 8% in the heat gain of
indoorair.

www.wsset.org
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EcoTermlIR, Promotion of Ece
efficiency in Industrial Thermal
Processes

Muriel lten

Instituto de Soldadura e Qualidade, Portugal

https://ecotermip.inegi.up.pt

Theindustrial sectoris responsiblefor about 25% of the
total energy consumptionin the EuropeanUnion, with
thermal energy use representingabout 67% Industrial
thermal processesare associated with high energy
demandsand in consequencewith considerablewaste
heat Thisroughly represents20 ¢ 50% of total energy
consumption, estimated at about 300 TWhyear waste
heat potential in European industries Waste heat
recovery (WHR) is a set of measures with high
optimisation potential within  energy efficiency
improvements Theapplicationof WHRtechnologiesand
strategiespresentsseveralbenefits from a reduction of
CQ@ emissions, decrease of manufacturing costs,
enhancementof a company's competitivenessto an
overall improved use of natural resources Ultimately,
such measuresaim to reduce the total environmental
burdenrelated to the operation of an industrial process
while securingits techno-economic performance, thus
improvingits eco-efficiency

The EcoTermlIPproject aims to promote the eco
efficiency of industrial processes, focusing on the
implementation of WHRtechnologiesand strategiesto
improve energymanagementand the use of renewable
energyresourcesAmongstothers, EcoTermIFPocuseson
the Portugueseceramicand meat production industries
The ceramic industry (tiles, refractories abrasives,
householdceramicstechnicalceramicand sanitaryware)
encompassesthe operation of high energy intensive
thermalprocesse$800¢ 150k /operationaltempera
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ture) such as kilns (firing), dryers (drying) and spray
dryers (atomization) The meat production industry,
meanwhile,encompasseshe operation of refrigeration
systemswith a highelectricenergyconsumption

The EcotermlPproject analyseddifferent measuresto
improve the eco-efficiency of thermal processesand
technicaleconomicstudies of recoveryof residualheat
in somespecificcasesvere assesse@nd deeplystudied
Thiswas achievedby gatheringreal data from industrial
plants and the developmentof numericalmodels using
the Modelicalanguage Moreover, real scalepilot WHR
installations have been installed in 1SQfor technology
dissemination among key stakeholders The
demonstrationpilots includedheat recoverysystemsfor
a biomassboiler (Figurel) and a refrigeration system
Data collection of the systems also enabled the
calibration of the numerical models, allowing the
assessmentof the implementation of several WHR
measuresn industrialplants

The generaloutcome of EcoTermlIRcorrespondedto a
frameworkbasedon the assessmentf improvementon
energyperformance,reduction of operationalcostsand
CQ emissionsand the increaseof the eco-efficiency
indicator associatedwith industrial thermal processes
and plants Figuresof 22.53% improvement of energy
efficiencyof thermal processes]7.26%reductionof CQ
emissions and 20.86% overall ecoefficiency
improvement,with paybacktime of lessthan one year,
havebeenobserved In general, EcoTermIPevealedthe
techno-economicviability and eco-efficiency promotion
potential associatedvith manufacturingindustry plants,
aswell asthe significanceof the useand developmentof
simulation tools for decisionmaking based on energy
performanceassessmentsThe results have shown that
the residualheat associatedvith thesesectorshasa high
potential to be reused, being technically and
economically viable to implement heat recovery
strategies whichinvolvea significantreductionin energy
consumptionpperatingcostsandassociate@missions

HotWater

Figure 1Schematic view of the storage tank showing thermostat positions
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Innovative cold packs to
minimise heat stress for wearing
personal protective equipment in
a health care environment
(BeCooPack)

ProfessoiSaffaRiffat

Fellowof the European Academy of Sciences,
President of the World Society of Sustainable Energy
Technologies, University of Nottingham

Nottingham, NG7 2RIDK

Duringthe COVIBEL9 pandemic,medicalstaff and care
workers are required to wear personal protective
equipment (PPEYor extendedperiods,leadingto heat
stressand discomfortwhere maskscausemoisture/fog
accumulation breathingdifficulty and headacheg1,2).
Heat stress negatively affects g 2 NJ Bhysic@and
cognitiveperformanceover longshifts(3), alsoit canbe
a great concern, especiallyfor elderly and vulnerable
individuals wearing protective masks during hot
weather. Recentsurveysshow that respirators could
become uncomfortable after wearing for about 1.5
hours (4), heat stressand liquid loss are perceivedas
restrictive at a workingtemperature of 28°C (5) yet the
averagedaily temperaturein manyAfricancountriesor
other hot/humid regions are well above 30°C. The
climate exacerbatesheat stress amongstthe general
public where the wearing of facemasksin public is
mandatory Dueto hot climatesin Africa, it iscommon
for face masksto be worn about the chin, rendering
themineffective

On the other hand, managingthermal (dis)comfort of
COVIR9 patients is a complex and multifaceted
problem, with virus symptoms, PPE, technical
equipment, and environment contributing to the
challenge The main symptomsof COVIEL9 are a high
temperature and continuous cough The use of
breathingaids(e.g., invasiveventilatorsand Continuous
PositiveAirway Pressure(CPAP)jor patientswith high
temperaturescancausefurther discomfortespeciallyin
hospitals with poor ventilation and air conditioning
systemsPatientcohortsexperiencefever, dehydration,
andthermal discomfort,this is especiallyproblematicin
elderly people with coronavirusin care homes The
transportation of COVIBL9 patients with high
temperaturesover long distancescan causeheat stress
as ambulances are rarely equipped with effective
coolingor ventilationsystems

Conventionalcold packs are ill-suited for COVIEL9
situations, becauseof their designcomplexity, lack of
versatility, high unit cost, poor manufacturability,and
recyclability Toaddressheseissuesthere is an urgent
need for simple, seltcontained¥ O 4.4 RO Whickcan
be used by a range of potential user populationsto
minimiseheatstress

Commonmarket-availablecold packsuse phasechange
materials to provide cooling but only function for a

maximum of 20 min and at temperaturesas low as -

10°C Theselow temperaturescan damagethe skin of

the user and produce water condensationin most

climates In addition, reusablecold packsare not suitable
for use in COVIBLY situations becausethey are not

easily sterilised, presenting possible additional
transmissiorof the virus Uniquely/patentedthe BeCool
Pack(Figurel) usesa multi-cell bio-polymer structure
containing an endothermic composite chemical agent
(e.g., urea/ammonium chloride) separatedfrom water

cells Thefast and controllable coolingeffect is achieved
through a simple rupture method to break the seal
betweenthe cells,suchas hand pressure,compression,
and torsion. The BeCool Pack can provide cooling
instantly and at the desiredrate over long periods By
activating some cells to provide cooling and later

activatingmore cellsto providefurther cooling,the user
can control temperature and generate cooling on

demand

The BeCoolPackcan also be made using thin foldable
sheetsfilled with just water for fast freezingand reuse
The unique structure of the BeCoolpackwould allow a
short freezingtime (~10-15 min) which could be even
quickerwith a powerful freezer The multi-cell structure
allows an effective control of the cooling temperature,
ensuringit is suitablefor direct skincontact,idealfor use
in PPEandother applicationsn the COVIBL9 pandemic

Figure 1BeCooPack

In terms of environmentalsustainability,BeCoolPackis

free from harmful chemicals,usingwater or combined
with an environmentallyfriendly endothermic material

(ureabased),which is a natural biochemicalsubstance,
non-toxic, biodegradable The compositecan be usedas
afertilizer for cropsatfter its applicationsasa selfcooling
devices Biopolymer materials will be used for

encapsulatinghe BeCoolPack,with great recyclability
and degradability Thesefeatures make BeCoolPacka

saferand sustainablecold packto useandto disposeof.

BeCoolPackcan be manufacturedin long chainssimilar
to bubble wrap and can easily be cut into sections,
allowing significantlylower coststhan conventionalcold
packs Heatsealingcan be usedto form two separate

watertight envelopes for loading predetermined
amounts of endothermic material and water,
respectively It ensures easy, fast

manufacture/productionand can be folded to facilitate
its transportand cut into sectiondfor use

www.wsset.org
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To addressthe heat stressof medical and social care
workerswearingPPEthe flexible BeCoolPackwould be
incorporated in a number of ways, for example used
with masksor an apron (Figure2) providing effective
body coolingand better thermal comfort in constrictive,
sealed PPE The thin BeCoolPackcan be folded and
inserted in a thin, soft fabric sleeveor insertedin full
areaof the fabric collars Alternatively,BeCoolPackcan
be flexiblymadeinto a coolingblanketto lower the body
temperaturefor emergencymedicaluse Forexample,a
fabric cover could be insertedin to the BeCoolblanket
after activationto provide coolingfor COVIBL9 patients
duringtransportation

The BeCoolPackis a simple, selfcontained and long-
lasting® O 2.1 ®vihiehanbe usedwith PPEandfor a
wide range of potential usersincluding,but not limited
to, medical and healthcare workers, patients with
ventilators/CPAPas well asthe generalpublic wearing
face masks The simplicity and flexibility of BeCoolPack
allows local rapid massmanufactureand production to
meet the urgent demandduring the pandemic BeCool
Packwill be greatly beneficialfor healthcareand public
serviceworkerswith longshiftsin hot climatesaswell as
the general public BeCool Pack also addresses
challengesof managingthermal (dis)comfort of COVID
19 patients,for instanceasa coolingblanketfor lowering
LJ- G A $odyi t@riperature during transportation to
hospitals

The researchteam at the University of Nottingham
whichis led by ProfessorSaffaRiffat, has beenworking
in collaboration with two industrial partners Phase
ChangeMaterial ProductsLimited and KMD Company
Limited on developmentand commercialisationof the
patentedBeCootechnologyfor variousPPEapplications

Acknowledgement

TheBeCooPackprojecthasbeensuccessfulvith a grant
from the W{ dza { Hnhoydtian € &y Mnovate UK
The consortiumwould like to thank Innovate UK for its
financialsupportfor the project

BeCool Pack
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Figure 2BeCooPack with apron
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Impact of thermostat position on
the performance of a domestic
electric water heater

CaferKizilorsand DevrimAydin*

Eastern Mediterranean University, Faculty of

Engineering, Department of Mechanical Engineering,

GaziMagusa Mersin 10, Turkey

Corresponding author: devrim.aydin@emu.edu.tr

In buildings, water is mostly heated with an
immersiontype electric water heater (EWH),
equipped with a thermostat as one unit, which is
fitted at the bottom of the tank Despite these
systemsbeing powered by electric energy,which is
not favourable comparedto solar water heating,
they are still widely useddue to the practicalityand
relatively low installation costs In addition, they
present an opportunity to benefit from off-peak
tariffs and excesselectricity generated by on-site
renewableenergytechnologieqi.e. PVpanels)

Thermostat position highly influences the
performance of EWHs therefore, it should be
selectedappropriatelyfor efficientandeconomicuse
of this technology Accordingly, this study
experimentallyinvestigatedthe impactof placingthe
thermostat at three different elevations namely at
heightsA (bottom, z/H=0), B (middle, z/H=0.54) and
C (top, z/H=0.86). A schematic view of the
investigatedEWHis presentedin Figurel.

Expansion pipe

Outlet pipe

45 Thermostat C

ostat B

Inlet
couples

stat A

Figure 1 Schematic view of the storage tank showing
thermostat positions

The results showed that with the use of

thermostat position A, higher final water
temperature was achieved when compared to

thermostat positions B and C (Figure 2).

Accordinglythe amountof storedthermal energy
for thermostat positionsB and C was nearly 15%
and 20%lessthan with thermostatA for the same
set point temperaturefor all thermostats Onthe

other hand,the time requiredto heatthe tank to

the desired temperature was reduced by 18
minuteswhenthe thermostatwaspositionedat B
or Ccomparedwith that of A.
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Figure 2Temperature distribution of water inside the
storage tank for thermostat positions A, B, and C prior to
discharging cycle

The discharge efficiencies were found to be
93.77% for thermostat location A and 83.65% &
85.80% for thermostat locations B and C,
respectively Theseresultsindicatedthat thermal
stratification was better maintained during the
dischargingprocesswhen the thermostat was at
the bottom (location A) of the tank, resultingin
lower heatlossedo the bottom coldwater dueto
mixing

WSSET Olne Lectures

The next set of lectures in the series will beWadnesday 2April 2021and will includeProfessor
AnguiLi, Dean of School of Building Services Science & Engineering, Xi‘an University of Architectt
Technology an®rofessor Ashok Panddyom the Centre for Innovation and Translatiofdsearch at

CSIRndian Institute of Toxicology Research, Lucknow, India.
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