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ABSTRACT 
Aa solara cara isa aa solara vehiclea useda fora landa transport.a Solara carsa area oftena fitteda witha gaugesa asa seena ina conventionala 

cars.a Toa keepa thea cara runninga smoothly,a thea drivera musta keepa ana eyea ona thesea gaugesa toa spota possiblea problems.a Carsa 

withouta gaugesa almosta alwaysa featurea wirelessa telemetry,a whicha allowsa thea driver'sa teama toa monitora thea car'sa energya 

consumption,a solara energya capturea anda othera parametersa anda therebya freeinga thea drivera toa concentratea ona driving.a 

Solara carsa combinea technologya typicallya useda ina thea aerospace,a bicycle,a alternativea energya anda automotivea 

industries.a Thea designa ofa aa solara vehiclea isa severelya limiteda bya thea amounta ofa energya inputa intoa thea car.a Mosta solara 

carsa havea beena builta fora thea purposea ofa solara cara races.a Solara energya isa aa renewablea energya whicha woulda exista fora evena 

billionsa ofa yearsa more.a Ina 2015,a COP21a knowna asa thea 2015a Parisa Climatea Conferencea tooka placea ina Parisa anda thea 

cooperationa ofa overa 190a countriesa agreeda ona climate,a witha thea aima ofa keepinga globala warminga belowa 2℃.a Ina thisa 

conferencea manya conditiona werea imparteda ona developinga nationa likea Indiaa toa reducea carbona monoxidea emission,a 

whicha ultimatelya effecta thea transportationa bya roada anda theira development.a Thusa thea usea ofa renewablea energya likea 

solara hasa toa bea incorporateda ina transportationa ina ordera toa reducea thea carbona monoxidea emissiona withouta anya laga ina 

development.a Thisa isa aa reviewa papera dealinga witha researcha papera publisheda relateda toa solara electrica car 
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I. INTRODUCTION 
 

Twoa majora trendsa ina energya usagea thata area expecteda fora futurea smarta gridsa are: 

1. Large-scalea decentralizeda renewablea energya productiona througha photovoltaica (PV)a system. 

2. Emergencea ofa batterya electrica vehiclesa (EV)a asa thea futurea modea ofa transport. 

 

Firstly,a thea usea ofa renewablea energya sourcesa sucha asa solara energya isa accessiblea toa aa widera 

audiencea becausea ofa thea fallinga costa ofa PVa panelsa [1].a Industriala sitesa anda officea buildingsa ina 

thea Worlda harbora aa greata potentiala fora photovoltaica (PV)a panelsa witha theira largea surfacea ona 

flata roofs.a Examplesa includea warehouses,a industriala buildings,a universities,a factories,a etc.a Thisa 

potentiala isa largelya unexploiteda today.a Secondly,a EVsa providea aa clean,a energya efficienta anda 

noise-freea meansa fora commutinga whena compareda witha gasolinea vehicles.a Thea currenta forecasta isa 

thata ina thea Worlda therea willa bea 200,000a EVa ina 2020a [2]. 

 

Thisa reporta examinesa thea possibilitya ofa creatinga ana electrica vehiclea charginga infrastructurea usinga 

PVa panelsa asa showna ina Fig.a 1.a Thea systema isa designeda fora usea ina workplacesa toa chargea 

electrica carsa ofa thea employeesa asa theya area parkeda duringa thea day.a Thea motivea isa toa maximizea 

thea usea ofa PVa energya fora EVa charginga witha minimala energya exchangea witha thea grid.a Thea 

advantagesa ofa sucha ana EV–PVa chargera willa be: 

 

Twoa majora trendsa ina energya usagea thata area expecteda fora futurea smarta gridsa are: 

1. Large-scalea decentralizeda renewablea energya productiona througha photovoltaica (PV)a system. 

2. Emergencea ofa batterya electrica vehiclesa (EV)a asa thea futurea modea ofa transport. 

 

Thea EV-PVa projecta aimsa ata combininga thea twoa technologiesa bya creatinga ana electrica vehiclea 

charginga infrastructurea usinga PVa panels.a Thea focusa isa toa reducea thea energya demanda ona thea 
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grida duea toa electrica vehiclesa bya locallya producinga thea charginga powera ina aa ‘green’a mannera 

througha solara panels.a Thea EVa batterya doublesa upa asa ana energya storagea mechanisma fora thea PVa 

system.a Aa powera convertera willa connecta thea EV,a thea solara panelsa anda thea electricitya grida 

providinga botha normala anda fasta charginga fora thea customersa ina aa safea anda reliablea manner.a 

Smarta charginga algorithmsa willa ensurea thata thea EVsa area optimallya chargeda baseda ona EVa usera 

requirements,a distributiona networka constraints,a energya prices,a demanda fora ancillarya servicesa anda 

solara forecasta information. 

 

 
Figurea 1:a Instrumenteda setupa ofa photovoltaica energya storagea bya supercapacitors 

 

Firstly,a thea usea ofa renewablea energya sourcesa sucha asa solara energya isa accessiblea toa aa widera 

audiencea becausea ofa thea fallinga costa ofa PVa panelsa [1].a Industriala sitesa anda officea buildingsa ina 

thea Worlda harbora aa greata potentiala fora photovoltaica (PV)a panelsa witha theira largea surfacea ona 

flata roofs.a Examplesa includea warehouses,a industriala buildings,a universities,a factories,a etc.a Thisa 

potentiala isa largelya unexploiteda today.a Secondly,a EVsa providea aa clean,a energya efficienta anda 

noise-freea meansa fora commutinga whena compareda witha gasolinea vehicles.a Thea currenta forecasta isa 

thata ina thea Worlda therea willa bea 200,000a EVa ina 2020a [2]. 

 

Thisa reporta examinesa thea possibilitya ofa creatinga ana electrica vehiclea charginga infrastructurea usinga 

PVa panelsa asa showna ina Fig.a 2.a Thea systema isa designeda fora usea ina workplacesa toa chargea 

electrica carsa ofa thea employeesa asa theya area parkeda duringa thea day.a Thea motivea isa toa maximizea 

thea usea ofa PVa energya fora EVa charginga witha minimala energya exchangea witha thea grid.a Thea 

advantagesa ofa sucha ana EV–PVa chargera willa be: 

 

 
Fig.a 2.a Designa ofa solara powereda EVa charginga station 
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1. Reduceda energya demanda ona thea grida duea toa EVa charginga asa thea charginga powera isa 

locallya generateda ina aa ‘green’a mannera througha solara panels. 

2. EVa batterya doublesa upa asa ana energya storagea fora thea PVa anda reducesa negativea impacta 

ofa largea scalea PVa integrationa ina distributiona networka [3]. 

3. Longa parkinga timea ofa EVa pavesa waya fora implementationa ofa Vehicle-to-grida (V2G)a 

technologya wherea thea EVa actsa asa aa controllablea spinninga reservea fora thea smarta grida [4–

7]. 

 

Severala earliera worksa havea analyzeda thea designa ofa ana EVa charginga stationa baseda ona PVa [8–

17].a Thea mutuala benefita ofa charginga EVa froma solara energya hasa beena highlighteda ina [18,19]a 

wherea thea potentiala toa chargea EVa froma solara allowsa fora highera penetrationa ofa botha 

technologies.a Ina [20],a thea negativea effectsa ofa excessa solara generationa froma PVa ona aa nationala 

levela hasa beena showna toa bea mitigateda bya usinga ita fora charginga EVs.a Thisa isa especiallya 

applicablea fora charginga ata workplacea asa showna ina [19].a Ina [21,22],a fora thea casea ofa Columbusa 

anda Losa Angeles,a USA,a thea economica incentivea anda CO2a offsetsa fora PVa charginga havea beena 

showna toa bea greatera thana charginga thea EVa froma grid. 

 

Aa majora disadvantagea ofa charginga EVa froma PVa isa thea variabilitya ina thea PVa production.a 

Smarta charginga providesa fora flexibilitya ofa EVa charginga ina ordera toa closelya matcha thea PVa 

production.a [23]a hasa showna thata smarta charginga combineda witha V2Ga hasa thea duala benefita ofa 

increasinga PVa self-consumptiona anda reducinga peaka demanda ona grid.a Ina [24],a thea EVa charginga 

profilea isa varieda witha timea soa thata maximuma PVa utilizationa occurs.a Ina cana bea seena thata thea 

excessa PVa energya reducesa witha highera EVa penetrationa [25,26].a Alternately,a thea totala numbera ofa 

vehiclesa thata area charginga ata aa constanta powera cana bea dynamicallya varieda soa thata thea neta 

charginga powera followsa thea PVa generation,a asa seena ina [27].a Thisa typea ofa sequentiala charginga 

showsa greata benefita thana simultaneousa EVa charging,a whicha isa proveda ina [28]a bya consideringa 

9000a differenta cases.a Aa timea shifta schedulinga isa useda ina [29]a toa managea thea charginga ofa e-

scootersa soa thata thea neta charginga powera followsa thea PVa profile.a Thisa methoda isa furthera 

improveda witha thea usea ofa weathera forecasta dataa [30]. 

 

Aa seconda methoda toa overcomea thea PVa variationa isa toa usea aa locala storagea ina thea PVa 

powereda EVa charginga station,a likea ina [26].a Thea storagea isa typicallya chargeda whena therea isa 

excessa solara energya anda isa thena useda toa chargea thea EVa whena solara generationa isa insufficienta 

[26].a Ina [16],a threea differenta algorithmsa fora (dis)charginga thea locala storagea area compareda anda ita 

wasa showna thata aa sigmoida functiona baseda discharginga ofa thea storagea anda charginga duringa 

nighta anda solara excessa wasa thea besta strategy.a Sincea storagea isa ana expensivea component,a 

optimallya sizinga thea storagea isa vital.a Thisa aspecta hasa beena neglecteda bya thea papersa mentioneda 

above.a Secondly,a researcha worksa thata analyzeda thea usea ofa smarta charginga havea nota considereda 

thea usea ofa locala storagea anda vicea versa.a Thea twoa methodsa area investigateda togethera ina thisa 

worka fora aa solara powereda EVa charginga station.a Thirdly,a ina casea ofa workplacea charginga ita isa 

importanta toa distinguisha thea effectsa ofa weekdaya anda weekenda EVa charginga load.a Thisa isa 

becausea rooftopa PVa installeda ina workplacea willa producea energya evena ina thea weekendsa evena 

thougha thea EVsa ofa thea employeea area nota presenta ona Saturday-Sunday.a Thisa papera analysesa thea 

PVa systema designa anda EVa charginga ina aa holistica mannera consideringa thea abovea aspects. 

 

Objectivea  

Thea newa contributionsa ofa thea worka compareda toa earliera worksa area asa follows: 

1. Determinationa ofa thea optimala orientationa ofa PVa panelsa fora maximizinga energya yielda ina 

worlda anda comparinga ita witha thea usea ofa trackinga systems. 

2. Possibilitya ofa oversizinga thea PVa arraya powera ratinga witha respecta toa thea powera 

convertera sizea baseda ona metrologicala conditionsa ofa thea location. 

3. Dynamica charginga ofa EVa usinga Gaussiana charginga profilea anda EVa prioritization,a whicha 

isa superiora toa constanta powera charging. 

4. Determinationa ofa grida impacta ofa twoa differenta typesa ofa workplace/a commerciala charginga 

scenarioa consideringa 5a days/weeka anda 7a days/weeka EVa loada bya runninga round-the-yeara 

simulation. 
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5. Optimala sizinga ofa locala storagea consideringa botha meteorologicala dataa anda smarta charginga 

ofa EV. 

Thea optimala orientationa ofa PVa panelsa ina thea Worlda fora maximuma yielda isa determined.a Ina thea 

thirda section,a differenta dynamica charginga strategiesa fora EVa area analyzed,a sucha thata EVa charginga 

cana closelya followa thea PVa generation.a Ina thea fourtha section,a thea benefitsa ofa havinga locala 

batterya storagea ina thea EV–PVa chargera area investigateda anda thea optimala storagea sizea isa 

determined. 

 

II. LITERATURE REVIEW 
 

Relateda Work 

Xiujuan,a eta ala [1]a explaineda thea advantagea ofa electrica vehiclea isa thata thea electrica vehiclea hasa 

zeroa discharge,a lowa noisea anda widea sourcea fora energya supplementa thea transformationa efficiencya 

ofa thea photovoltaica cella platea isa verya lowa (i.e.)a 14%a becausea ofa stronga maneuverabilitya thea 

workinga environmenta ofa thea solara cara changesa frequentlya algorithma ofa maxa powera pointa 

trackinga shoulda bea increaseda toa geta higha transformationa efficiencya conditiona Ata present,a thea 

commona maximuma powera pointa trackinga methodsa area thea constanta voltagesa trackinga method,a thea 

perturbationa anda observationa controla anda thea conductancea incrementa method.a Thea trackinga 

accuracya ofa thea conductancea incrementa methoda isa thea besta amonga them.a Ita achievesa thea 

trackinga ofa thea maximuma powera point.a Ita isa obviousa thata thea outputa powera varyinga differenta 

areaa whena wea changea thea workinga voltagea ina thea areaa ofa constanta currenta sourcea thea 

sensitivitya isa lowa anda ina constanta voltagea loada thea sensitivitya isa obviousa soa thea trackinga 

methoda shoulda bea improveda Ina ordera toa improvea thea accuracya ofa thea maximuma powera pointa 

tracking,a whena thea temperaturea anda thea lighta intensitya area definite,a anda thea outputa powera ofa 

thea photovoltaica cella isa closea toa thea maximuma powera whicha isa thea mosta ata thea currenta 

conditiona samea extent,a thea trackinga stepa lengtha willa bea properlya lesseneda ,a ina ordera thata thea 

maximuma powera pointa cana bea trackeda morea accurately 

 

Rattankumar,a V,a anda N.a P.a Gopinath[2]a Keepinga thea facta thata therea isa noa futurea fossila fuela 

wea hada thinka ofa usinga nona conventionala energya ina effectivea manner.a wea havea overcomea manya 

disadvantagea ofa normala cara sucha asa minimizinga Couplinga losses,a BLDCa minimizesa fielda losses,a 

smootha handlinga ofa speeda anda fuela costa isa minimizeda .Thea majora partsa useda whilea 

manufacturinga aa solara cara area Photovoltaica module,a Solara tubulara batteries,a BLDC,a Ackermana 

steering,a Mechanicala structurea anda MCBa .Somea ofa thea accessoriesa ofa solara cara area Ackermana 

steering,a Mechanicala structure,a Miniaturea Circuita Breaker.a Ata present,a thea designeda solara cara 

runsa ata aa speeda ofa 30Km/Hra fora onea charginga whicha takesa approximatelya 18a hoursa anda 

successfullya testeda fora 100Kma pera charge.a Furthera worka isa ina processa toa developa thea vehiclea 

witha Reluctancea motora asa nowa ita isa runa bya BLDC.a Ita isa alsoa proposesa toa usea solara panelsa 

ofa highera efficiencya witha minimala size.a Variousa drawbacksa ofa thea vehiclesa area studieda anda 

stepsa area ina processa toa eliminatea them,a hopinga thata aa successfula commerciala modela ofa solara 

cara willa bea developeda ina thea future. 

 

Alnunu,a Nasser,a eta al.[3]a Sincea thea awarenessa abouta sustainability,a environmenta anda limitationa 

ofa conventionala sourcesa ofa energya area beinga gettinga supporteda Researcha anda developmenta ina 

thea areaa ofa renewablea energya isa growinga fast.a Realizinga thea potentiala ofa renewablea energya bya 

oila anda gasa companiesa anda havea beena supportinga thea developinga technologiesa anda expertisea fora 

thisa field.a Shella isa onea ofa thesea cara racesa havea starteda ina thea mid-80s,a anda havea beena verya 

successfula evera since.a Racesa sucha asa thea Worlda Solara Challenge,a thea Shella Eco-marathon,a thea 

Northa Americana Solara Challenge,a thea Southa Africana Solara Challengea anda thea Worlda Solara 

Rallya area nowa wella establisheda anda attracta participationa ofa universitya studenta teamsa froma alla 

overa thea worlda SHELLa ECO-MARATHONa RACE.a Annuallya ina threea continents:a Americas,a 

Europea anda Asiaa thea shella ecomarathona racea area held.a Therea area twoa categoriesa ofa 

participation:a prototypea anda urbana concepta cars.a Therea area numbera ofa subcategoriesa undera eacha 

categorya ona thea energya basis.a Prototypea participanta musta completea eighta lapsa anda aa totala 

distancea ofa 25.485a kma anda aa maximuma timea ofa 51min.a Eacha teama isa limiteda toa foura officiala 

attempts,a anda thea besta resulta isa retained.a Thea tracka isa reasonablya safetya anda technicala testsa toa 

bea alloweda toa race.a Therea area somea generica principlesa fora designinga anda modelinga solara cars.a 
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Typically,a thea designa isa ofa twoa maina phases,a namely,a mechanicala anda electrical.a Technicala asa 

wella asa softa skillsa ofa thea engineeringa studenta cana bea improveda bya solara cara races.a Thea 

experiencea ofa QUa students’a firsta participationa ina Shella Eco-marathona race,a anda hasa paveda thea 

waya fora futurea regulara participations.a Thea teama manageda toa designa froma scratch,a locally-

manufacturea anda testa aa solara cara ina thea spacea ofa justa fewa months.a Thisa cara meta alla thea 

technicala anda safetya inspectionsa testsa anda participateda ina thea racea alonga witha hundredsa ofa 

entriesa froma alla overa thea world;a thea goala isa achieved.a Thea nexta participationa willa bea ina Shella 

Eco-marathona Asiaa ina Malaysiaa 2012,a anda thea teama aimsa toa bea ina thea topa tena ofa theira 

category.a Worka isa alreadya undera waya toa designa generationa 2a ofa thea car. 

 

Qian,a Jia,a anda Songa Jie.[4]a Becausea ofa zeroa pollutiona therea isa thea developmenta ofa "futurea 

car"a calleda solara cara .a Ina solara cara therea isa noa engine,a geara boxa anda othera component.a Ita isa 

composeda ofa batterya board,a storagea appliancesa anda motor.a Aerodynamica draga willa bea thea 

largesta drivinga resistancea replacinga thea othera resistancea fora thea normala cara whena itsa speeda isa 

morea thana 60-70a km/h.a Fora thea smalla powera solara car,a bodya designa witha lessa aerodynamica 

draga coefficienta willa bea thea focusa Traditionala methoda ofa automotivea aerodynamicsa studya isa 

winda tunnela testinga whicha requiresa highera qualitya facilities,a longera researcha cyclea anda highera 

funds.a Witha thea developmenta ofa computera technology,a computationala fluida dynamicsa (CFD)a 

methoda ina thea automotivea aerodynamica researcha isa increasinglya important.a CFDa methoda hasa aa 

shorta cycle,a lowa cost,a noa reala vehiclea modelsa anda othera characteristics.a Builda geometrya ofa thea 

flowa area,a bordera type,a anda mesha generationa usinga pre-processinga softwarea GAMBITa anda outputa 

thea formata fora thea FLUENTa solvera twoa kindsa ofa discretea formata ofa first-ordera upwinda anda 

second-ordera upwind,a firsta first-ordera upwinda isa used,a aftera aa certaina numbera ofa iterations,a 

second-ordera upwinda schemea isa useda toa improvea thea accuracya anda convergencea ofa thea 

calculationa anda toa reducea thea computationa timea buta ita isa difficulta toa convergea finala alterationa 

thereforea ita isa madea bya first-ordera upwinda scheme.a Thea resultinga aerodynamica draga coefficienta 

anda thea aerodynamica lifta coefficienta area relativelya small. 

 

Yesil,a Engin,a eta al.[5]a Thea employmenta ofa Biga Banga –a Biga Cruncha optimizationa methoda ina 

Worlda Solara Challengea isa proposeda ina 2013.a Renewablea energya resourcesa ita isa importanta toa 

optimallya utilizea thema ina ana efficienta waya Istanbula Technicala Universitya (ITU)a Solara Cara Teama 

wasa foundeda ina 2004a nota onlya toa practicallya designa solara powereda cars,a buta alsoa toa 

demonstratea howa efficienta ana electrica cara coulda bea anda toa promotea thea importancea ofa cleana 

energy.a Ina ordera fora aa solara teama toa comea ina firsta place,a solara cara motora witha aa durablea 

structurala designa anda realistica estimationa thea optimizationa task.a Lowa speeda profilea ina casea ofa 

cloudya weather,a higha ina casea ofa sunnya conditionsa Higha speeda profilea ina casea ofa cloudya 

weather,a lowa ina casea ofa sunnya conditions,a Constanta speeda throughouta thea race.a Thea aima ofa 

thea studya isa toa determinea ana optimala strategya toa minimizea thea racea durationa whilea supplyinga 

thea racea regulationsa anda thea constraintsa imposeda bya thea environmentala conditions. 

 

Vincent,a Vineetha V.,a anda S.a Kamalakkannan[6]a Aa three-inputa hybrida systema fora solara cara isa 

designeda .a thea area twoa storagea element,a onea unidirectionala inputa powera porta anda twoa 

bidirectionala powera portsa .Threea differenta powera operationa modesa area defieda fora thea converter,a 

Dependinga ona utilizationa statea ofa thea battery.a Batterya charginga ina thea systema isa carrieda outa 

froma thea amorphousa solara panela mounteda ona thea body.a Thea efficiencya ofa thea systema willa 

improvea sincea thea solara energya isa directlya givena toa thea DCa load.a Thea capacitora whicha isa 

connecteda toa thea leada acida batterya willa chargea ata offa peaka hoursa anda dischargea duringa thea 

accelerationa timea ofa thea car.a Ina thisa proposeda systema energya wasteda ina thea brakesa area alsoa 

recovereda anda useda toa chargea thea leada acida battery.a Hencea competenta Hybrida Electrica Vehiclea 

wasa developeda bya usinga supera capacitora anda regenerativea brakinga scheme.a Thea simulationa 

resultsa ofa thea proposeda systemsa showa thata thea performancea ofa thea vehiclea wasa improveda bya 

providinga bettera workinga conditionsa fora thea batterya anda increasea itsa operatinga life,a Sourcea ofa 

energya extendeda upa toa the,a regenerativea brakinga schemea alonga witha solara source,a willa increasea 

thea systema reliability.a Sincea thea supera capacitorsa havea thea abilitya toa providea aa largea currenta ina 

shorta timea acceleration,a performancea ofa thea vehiclea willa improve. 

 

http://www.ijesrt.com/


  ISSN: 2277-9655 

[Pal * et al., 6(12): December, 2017]  Impact Factor: 4.116 

IC™ Value: 3.00  CODEN: IJESS7 

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology 

 [432] 

Kawamura,a Noritaka,a anda Mitsuharua Muta[7]a firsta initiativea towardsa low-carbona societya bya 

Japana governmenta fora ecoa modela societya froma 2008.a Toyotaa isa thea onea ofa thea 13a 

municipalitiesa selecteda fora thea programa .solara cara charginga systema isa locateda 20a kma radiusa 

froma Toyotaa citya halla wea havea supporteda thea reductiona ofa CO2a emissionsa ata charginga stationa 

PHEVsa isa thea changinga stationa anda toa chargea wea needa toa usea purea naturala energya provideda 

bya thea suna thereforea ita isa chargeda bya thea electricitya generateda bya thea solara cella Thea solara 

cella isa capablea ofa producinga approximatelya 1,400kWha pera year,a reducinga CO2a emissionsa bya 

440a kg.a Thea powera conditionera convertsa DCa powera froma solara generationa ora thea powera 

storagea unita toa ACa power,a anda servesa asa thea system’sa controla center.a Whena thea electricitya 

generateda isa nota useda fora charginga thena ita isa storeda ina thea powera storagea unita fora futurea 

charginga ofa PHEVsa anda EVsa thea solara charginga systema operatesa undera foura maina modesa 

dependinga ona whethera ita isa beinga useda toa chargea PHEVs/EVs.a Therea area foura modesa Systema 

isa charginga PHEVs/EVs,a anda powera storagea unita cana providea electricity,a Systema isa charginga 

PHEVs/EVs,a anda powera storagea unita cannota providea electricity,a Systema isa nota charginga 

PHEVs/EVs,a anda electricitya cana bea chargeda toa powera storagea unita anda Systema isa nota charginga 

PHEVs/EVs,a anda electricitya cannota bea chargeda toa powera storagea unit. 

 

Menasce,a Daniel,a Marthiea Grobler,a anda Pietera Jansea vana Rensburg[8]a Thea designa ofa aa 

solara cara havea aa rulesa anda thisa rulesa area regulateda area containeda ina Technicala Regulationsa fora 

Alternativea Energya Vehicles.a Thea maximuma areaa ofa thea solara arraya isa 6a m2a fora ana arraya 

builta froma silicona photovoltaica cells.a Thisa limitsa teamsa toa approximatelya 1kWa ofa energya 

generation.a Furthermorea thea cara maya nota bea morea thana 4ma longa anda 1.8ma wide.a Therea isa aa 

massa limita toa thea sizea ofa thea batterya packa baseda ona thea chemistrya ora typea ofa cells.a Aa teama 

membera ofa thea 2003a Worlda Solara Challengea winninga teama Nunaa 2,a analyseda thea differencea 

betweena thea firsta anda seconda placea teamsa ina thea 2011a Worlda Solara Challenge.a Accordinga toa 

hisa calculations,a aa 10kga lightera cara consumeda 1.5%a lessa energy,a whilsta 1%a morea efficiencya ina 

thea electricala systemsa resulteda ina 1%a morea energya availablea toa drivea thea vehicle. 

 

Thea maina parametera useda ina thea selectiona ora designa ofa componenta fora solara cara area thea 

Electrica Drivea ,a Thea Batterya Packa anda Photovoltaica Systema .Thea designa ofa solara cara bya 

studenta willa helpa ina developinga thea studenta engineeringa skilla ,teama work,a leadershipa anda 

ownership.a 

 

Ahmed,a Shehab,a Ahmeda Hosnea Zenan,a anda Mosaddequra Rahman[9]a Thea shapea ofa thea cara 

isa steama linea toa reducea thea aira draga anda ita isa designeda asa twoa seatsa toa improvea thea 

compactnessa ofa thea cara .thea solara pannela isa mounteda ona thea roofa ofa thea cara toa collecta thea 

energya froma thea suna anda converta ita intoa usablea electricala energya whicha isa storeda ina thea 

batterya througha thea chargea controller.a Ina ordera toa finda thea performancea thea presenta wortha ofa 

alla componenta .presenta wortha ofa anya itema isa thea amounta ofa moneya thata needa toa bea invested.a 

Thea solara cara witha 2a seatsa containa 700a wa motorwitha 48a va batterya witha aa capacitya ofa 40a hpa 

anda 200wa solara panela willa bea requireda toa supplya thea necessarya powera  

 

Ashrafee,a Farin,a Sayidula Morsalin,a anda Asifa Rezwan[10]a Ata presenta time,a energya crisisa hasa 

turneda intoa aa bulka throughouta thea world.a Besidesa resourcesa area decreasinga witha populationa 

increasea .Ata presenta ina 2012a worlda averageda energya demanda isa 17TWa anda 85%a ofa thisa comesa 

froma fossila fuela buta ina 2050a thea demanda willa bea 30TW.Asa therea liesa shortagea ofa electrica 

powera ina Southeasta Asiana country,a ita hasa becomea aa vitala issuea toa initiatea thea usea ofa 

renewablea energya ina developinga countriesa likea Bangladesha fora reducinga thea demanda ofa 

electricity.a Thea designa ofa aa cara maina componenta includea solara panel,a wipera motor,a wheels,a 

shaft,a battery,a wooda fora frame,a steela pipea fora steering,a tina platea fora seat,a washers,a screws,a 

clamps,a pinsa Insulateda wirea etc.a Toa investa ina aa project,a ana investora firsta hasa toa thinka howa 

mucha timea ita woulda needa toa recovera hisa investments.a Thea speeda ofa thea cara cana bea increaseda 

bya changinga thea cara shapea toa airfoil.a Becausea thea valuea ofa draga coefficienta isa verya smalla anda 

thisa reducesa thea draga force.a Whena thea solara panela isa charginga thea batteries,a powera trackera willa 

helpa toa protecta thea batteriesa beinga damageda bya overcharging. 
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III. RESULTS AND DISCUSSION 
Initially,a ina ordera toa evaluatea thea controllera anda convertera performance,a aa transienta circuita 

modela implementinga thea P&Oa algorithma isa developed.a Thea steadya statea operationa witha thea 

appropriatea inputa anda outputa valuesa ofa flybacka convertera hasa alreadya analyzeda anda illustrateda ina 

paragrapha V.a Ina aa seconda step,a stepa variationa ina solara irradiancea isa imposed,a ina ordera toa 

evaluatea thea controllera operation. 

 

Consideringa aa solara irradiancea dropa bya 50%a ata timea 0.5s,a thea outputa voltagea ofa thea PVa 

systema isa showna ina Figurea 8.a Controllera dutya cyclea ata MPPa isa equala toa 0.45a anda variesa 

betweena twoa adjacenta values,a approvinga aa satisfyinga performancea asa illustrateda ina Figurea 8.a 

Thea experimentala voltagea fora aa solara irradiationa dropa froma 750W/m2a toa 420W/m2a ata timea 

0.6seca isa depicteda ina Figurea 9.a Froma Figurea 9a ita cana bea observeda thata thea controla responsea 

adequately,a reducinga slightlya thea voltagea ofa thea PVa array,a ata abouta 9%,a ina ordera toa followa 

thea MPP.a Thea controller,a fora thisa worsta casea scenarioa ofa abrupta reductiona ofa solara radiation,a 

stabilizesa aftera 1.5seca approximately. 

 

 
Figurea 3.a Simulateda PVa systema outputa voltagea undera solara radiationa dropa bya 50% 

 

 
Figurea 4.a Applieda dutya cyclea duringa irradiancea variation 
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Figurea 5.a Measureda PVa arraya voltagea fora stepa variationa ofa solara irradiancea ata t=0.6seca froma 750W/m2a 

toa 420W/m2 

 

 
Fig.a 6.a Systema architecturea ofa thea grida connecteda 10a kWa three-porta EV–PVa charger 

 

Fig.a 7a showsa thea statea diagrama fora thea operationa ofa thea EV–PVa chargera witha locala storage.a 

Powera isa exchangeda witha thea grida onlya whena thea storagea isa full/emptya ora ifa thea maximuma 

powera limita ofa thea storagea isa reacheda duea toa C-ratea limitations.a Ifa therea isa aa surplusa ofa PVa 

powera abovea thea EVa demand,a ita isa firsta useda toa chargea thea locala storage,a whilea aa powera 

deficita isa firsta extracteda froma thea locala storage. 

 

 
Fig.a 7.a Statea diagrama fora operationa ofa EV–PVa chargera witha locala storage 
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Fig.a 8a showsa thea powera exchangeda witha thea grida anda thea storeda energya ina locala batterya banka 

fora 2017a (1a mina resolution),a consideringa EVa loadsa fora botha 7a days/weeka anda onlya ona 

weekdaysa usinga profilea G4.a Fora 7a days/weeka load,a ita cana bea clearlya observeda thata thea batterya 

isa eternallya emptya ina thea wintera monthsa duea toa lacka ofa excessa PVa powera fora charginga it.a 

Similarlya thea batterya isa fulla ina thea summera monthsa (Daya 80a toa Daya 270)a duea toa higha PVa 

generation. 

 

 
Fig.a 8.a Powera exchangeda witha thea grida (kW)a anda thea storeda energya ina locala storagea (kWa h)a fora thea 

EV–PVa chargera fora thea yeara 2013a consideringa EVa loadsa fora 7a days/weeka (left)a anda onlya ona weekdaysa 

(right) 

 

IV. CONCLUSION 
Aa photovoltaica (PV)a charginga stationa fora electricala vehiclesa (EV)a hasa beena designeda anda isa 

operatinga sincea onea yeara ina Madrid,a Spain.a Thea installation,a nameda VELSOL,a isa ablea toa 

rechargea thea dailya operationa ofa fivea EVs.a Ita hasa aa demonstrativea charactera witha thea objectivea 

ofa promotea thea usea ofa EVsa ina urbana areasa anda itsa rechargea witha cleana energy.a Cars,a anda 

automotiona sectora ina general,a consumea almosta halfa ofa thea worlda petroleuma productiona anda area 

onea ofa thea maina directa causea ofa thea urbana pollution.a Witha thea objectivea ofa reducinga thisa 

problema variousa optionsa area beinga addresseda overa thea world:a reductiona ofa thea usea ofa privatea 

vehiclesa ina urbana areas,a increasea itsa efficiencya toa reducea itsa consumptiona anda usea ofa newa 

energya systemsa asa fuela cellsa ora EVs.a Thea usea ofa EVsa cana contributea significantlya toa thea 

reductiona ofa thea environmentala pollutiona ina XX]a century.a Despitea thea historya ofa EVa isa asa olda 

asa thea internala combustiona engines,a thea recenta technologicala evolutiona cana makea thea electrica 

transporta competitivea witha thea conventionala one.a Nevertheless,a ana efforta shoulda bea madea bya thea 

industrya anda governmentsa toa protecta thea environment.a througha economicala incentivesa toa developa 

anda acquirea EV.a Carsa manufacturersa area developinga newa EVsa thata usea higha capacitya batteriesa 

decreasinga weighta anda volumea anda increasinga autonomy.a Despitea somea EVsa modelsa area 

availablea ina thea market;a theira implementationa isa mainlya ata demonstrationa level.a Somea 

expeflencesa ina Floridaa (USA)a anda ina somea UEa cities.a 8a cana bea referenceda asa thea mosta activea 

arounda thea world. 

 

Workplacea charginga ofa EVa froma solara energya providesa aa sustainablea gatewaya fora transportationa 

ina thea future.a Ita providesa aa directa utilizationa ofa thea PVa powera duringa thea daya anda exploitsa 

thea solara potentiala rooftopsa ofa buildings.a Ina thisa paper,a thea PVa systema designa anda dynamica 

charginga fora aa solara energya powereda EVa charginga stationa fora Worlda isa investigated. 

 

Usinga dataa froma KNMI,a ita wasa seena thata thea optimala tilta fora PVa panelsa ina thea Worlda toa 

geta maximuma yielda isa 28.a Thea annuala yielda ofa aa 10a kWa PVa systema usinga Sunpowera 

modulesa wasa 10,890a kWa h.a Usinga aa 2-axisa solara trackera increasesa thea yielda bya 17%,a buta thisa 

gaina isa concentrateda ina summer.a Solara trackinga wasa thusa founda toa bea ineffectivea ina increasinga 

thea wintera yield,a whicha isa thea bottlenecka ofa thea system.a Thea averagea dailya PVa energya 

productiona exhibitsa aa differencea ofa fivea timesa betweena summera anda winter.a Thisa necessitatesa aa 
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grida connectiona fora thea EV–PVa chargera toa supplya powera ina wintera anda toa absorba thea excessa 

PVa powera ina summer. 

 

Sincea higha intensitya insolationa occursa rarelya ina thea World,a thea PVa powera convertera cana bea 

undersizeda witha respecta toa thea PVa arraya bya 30%,a resultinga ina aa lossa ofa onlya 3.2%a ofa thea 

energy.a Sucha aa techniquea cana bea useda fora differenta metrologicala conditionsa ina thea worlda fora 

optimallya sizinga thea powera convertera witha respecta toa thea peaka powera arraya fora thea array. 

Dynamica charginga ofa EVa facilitatesa thea variationa ofa EVa charginga powera soa asa toa closelya 

followa thea solara generation.a Sincea solara generationa exhibitsa aa Gaussiana variationa witha timea overa 

aa 24a ha period,a Gaussiana EVa charginga profilea witha aa peaka ata 1200a ha anda aa peaka lessera thana 

thea installeda peaka powera ofa thea solara panelsa woulda bea mosta ideal.a Thea exacta valuea ofa thea 

Gaussiana peaka anda widtha area locationa dependent.a EVa charginga usinga Gaussiana charginga profilea 

G3a anda G4a witha peaka powera ofa 5a kWa anda 4a kWa werea founda toa closelya followa thea PVa 

generationa curvea ofa World.a Theya delivereda 30a kWa ha energya toa thea EVa fora botha 5a days/weeka 

anda 7a days/weeka EVa loada anda resulteda ina minimuma energya exchangea witha thea grid.a Fora 

charginga multiplea EVa ata workplace,a aa prioritya mechanisma wasa proposeda thata willa decidea thea 

ordera ofa precedencea fora EVa charging,a baseda ona storeda energya anda parkinga timea ofa EV. 

Ita wasa proveda thata aa locala batterya storagea doesa nota eliminatea thea grida dependencea ofa thea EV–

PVa chargera ina World,a especiallya duea toa seasonala variationsa ina insolation.a Howevera smalla sizeda 

storagea ina thea ordera ofa 10a kWa ha helpeda ina mitigatinga thea day–daya solara variationsa anda 

reduceda thea grida energya exchangea bya 25%.a Thea storagea remainsa emptya ina wintera fora 7a 

days/weeka loada anda getsa periodicallya fulla ina weekendsa fora 5a days/weeka load.a Thea storagea 

sizinga isa sitea specifica anda methodologya presenteda herea cana bea useda fora differenta locationsa toa 

determinea thea optimala storagea size. 
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