




QuestionNo01:

InRenewableEnergySystemsSolarPhotoVoltaicandFuelsCellare
amongthepopularchoiceoftechnologiesusedforDirectEnergy
Conversion.Foryourhometownof(Stateyourcity),whichwillbethe
betteroptiontopowera10KW load.Explainyouranswerbasedonitspros
&cons,users,applications,availabilityandmarket.Backyourreasonswith
validdata,factsandfigures.

Answer:

SolarPhotoVoltaiccell:

InPeshawartheaverageannualofdailysolar
radiatianceis4.2kwh/m2to4.6kwh/m2thereforeitissufficientforsolar
energyutilization.Fuelcellrequiredalotofenergytomakeitdistribute
hydrogenandhydrogenelementnaturemakeitadifficultfueltotransport
andstorethereforeweinstall10kwsolarphotovoltaiccellinourhome
townPeshawar.

Prosofsolarphotovoltaiccell:

·PollutionFree.

·Reduceenergybill.

·Lowmaintenance.

·Simpleinstallation.

·Innovativetechnology.

·Infiniteenergy.

·Freeofcostenergywhensolarenergyinstalled.

·Installedanywhereinfieldorbuilding.

·Efficiencyisalwaysimproving.

Consofsolarphotovoltaiccell:



·SeasonalEnergy.

·Initialcostwillbehigh.

·Installationrequirementlocationsensitivity.

·Needalotofspaceasefficiencyisnot100%.

·Lowersolarproductioninthewintermonth.

·Nosolarpoweratnightsothereisneedalargebatterybank.

Uses:

10kwsolarsystem aresuitableforlargeresidentialhomesandsmall
offices.

Application:

· Ledlight.

· Fans.

· Fridge.

· InverterAirconditioner.

· LedTV.

· Waterdispenser.

AvailabilityinMarket:

TheyareeasilyavailableinkarkhanomarketandeverywhereinPakistan.

QuestionNo02:

PVCellsperformanceisgreatlyaffectedbyalocation’sclimatefactorswhichinclude
irradiance,temperature,humidityandwind.Differentlocationshavedifferentclimate
conditions.Foryourhometownof(Stateyourcityandclimateconditions),basedonits
averageclimateconditionswhattechniqueswillyouapplytoaPVcelltoreducethe
effectsofclimateonthecellsperformance,reducelossesandincreaseefficiency.Back
yourreasonswithvaliddata,factsandfigures.

Answer:



TheannualaverageofdailysolarradiansinPeshawaris4.2kwh/m2
to4.6kwh/m2.Performanceofasolarpvcellisaffectedbyweather
conditionincludingirradiance,temperatureandhumidity

OVERHEATINGEFFECTONPVEFFICIENCY:

Overheatingcanaffectpvefficiencyduetoexcessivesolar
radiationandhighambienttemperaturewhenthetempreach0degree
centigradeto45degreecentigradeinPeshawarthepvefficiencywillbe
affected.Whenthetempreachabove25degreecentigradeatevery1-
degreecentigradeefficiencydroopby0.5%.

Coolingtechnique:

Coolingtechniqueistheoneofthemostpopularmethodforcoolingthe
photovoltaicpanels.Thecoolingagent,i.ewaterorairiscirculatedaround
thepvpanelforcoolingthesolarcells.

Iiquid-BasedPVsystem:

Whenwatercirculatedaroundthesolarphotovoltaiccellwhich
increasethesolarcellsoutputpowerbyalmost50%.

Air-Basedpvsystem:

Whenairasacoolanttodecreasethesolarcelltempby4.7cand
increasetheefficiencyofsolarpanelby2.6%.

Finscooling:

UsedthefinscoolingtomaintainsthetemperatureofthePV
panel.The cooling system was consisted of three aluminum fins
(630×100×60mm)with cotton wick attached to the backside ofthe
crystallinesiliconPVcells.

Theheatingratemodel:

Theheatingratemodelisusedtodeterminethecooling
frequencyofpvpanel.

Thuscalculatethemoduletemp:

Tm =Tams+(NOCT-20)E/800.



Tambisambienttemperature

Tm ismoduletemperature

NOCTisnominaloperatingcelltemperature.

Thecoolingratemodel:

Determinethecoolingrateofthepvcells,thecooling
panelcanbespecified.

Qgainedbycoolingwaterisequaltotheheatenergydissipatedfrom the
pvpanel

Qdessipatedfrom pvpanel:

Thecoolingtimetisdeterminefrom thefollowingenergybalance.

Qgainedbycoolingwater=Qdissipatedpvpanels

Mw*t*cw*deltaTw =mg*cg*deltaTg

T=mg*cg*deltaTg/mw*cw*deltaTw

Clodyweather:

Inacloudyweatherthepvmoduleisaffectedbecausethepowerdropand
thecontinuityofloadfalltozero.Theproblem canbesolvedbyaddinga
capacitorbankinserieswiththepvmodule.

DustAccumulation:

InPeshawarthepollutionwillbemoreduetoconstructionorotherreason
themudfallsonsolarsystem whichwillaffecttheefficiencyofsolar
system.

Wind:

SolarpanelIspositiveeffectedbywindtoincreaseefficiencyofsolarpanel
bycoolingthroughwind.

Effectofhumidityon solarpvand how this effectcan be
reduced:

Humidityleveldoeffecttheworkingofsolarpanelandcandropdownthe
efficiencyofthe solarpanelis installed in cities where in the normal



humiditylevelappearance.

PresentReductioninpower=(p(withouthumidity)-p(withhumidity)/p
(withouthumidity))*100

5%humidityincreased

7.499%reductioninpower.

10%humidityincreased.

15.85%reductioninpower.

Thereisprecautiontopresenthumidityfrom deterioratingsolarpanel.

Faster,suchasedgesealantandusinglowionicconductivematerials.

TechnicalMethodofimprovingefficiencyandreducelosses:

1)Choosingoptimum transparentconductor:

2)Promotinglightscatteringinthevisiblespectrum:

3)Radioactivecooling:

4)coatingandtextures:

5)Rearsurfacepassivation:

6)Thinfilm materials:

Questionno03:

FuelCellshavemanytypesbasedontemperature,electrolyteandfuel.
Whatwouldbethebestoptionandtheworstoptionamongthetypesof
fuelcellforprovidingpowertoIqraNationalUniversity(Takethelast3
digitsofyourstudentIDtobetheaverageloadKW ofINU)locatedin
Peshawar.Explainyourchoicesbasedonthepros&cons,applications,



availabilityandmarket.Backyourreasonswithvaliddata,factsandfigures.

Fuelcell:
Electrochemicalenergyconversiondevice,convertthechemical

hydrogenandoxygenintowaterandgenerateelectricitybyachemical
reaction.

Types:

AlkalineFuelCells(AFC)

PolymericElectrolyteMembraneFuelCells(PEMFC):

DirectMethanolFuelCells(DMFC)

PhosphoricAcidFuelCell(PAFC)

MoltenCarbonateFuelCell(MCFC)

SolidOxideFuelCell(SOFC)

AlkalineFuelCells(AFC):

Alkalinefuelcellsconsumepureoxygenandhydrogenproducingpotable
heatwaterandelectricityAlkalinefuelcellthemostefficient.Thepotential
reach70%.Alkalinefuelcellisthebestoptionbutitdoesn’tpower
providing626kwwhichrequiredforiqranationaluniversitythereforewego
totheMoltenCarbonatefuelcell.ThereforetheworstoptionisAFCand
thebestoptionisMCFC.



MoltenCarbonatefuelcellMCFC:

Operatingtemperature:

600-700C

Electrolyte:

Li2CO3-K2CO3cuteeicmixtureimmobilizedinY-LiAIO2

ChargecarrierinElectrolyte:

CO3̂2

Anodereaction:

H2+CO3̂2___H2O+CO2+2e-

Cathodereaction.

½O2+CO2+2e-_____CO3̂2

ElectrodeMaterial:

Anode:Ni_5Cr

Cathode:NiO(Li)

RealizedPower:

Smallpowerplants300kwto3Mw andweneedpowerto
IqraNationalUniversityaverageload626kwthereforethepowerisin
between.

MainProducers:

Fuelcellenergy(USA)

Efficiency:

45-50%

Lifetime:



7000--800h

Pros:

HighEfficiency

Fuelflexibility

Canuseavarietyofcatalysts

SuitableforCHP

Reactquickly

CONS:

Hightemperaturecorrosionandbreakdownofcellcomponents.

Longstartuptime

Lowpowerdensity

MatrixCracking

Contaminants

Application:

Electricutility

Distributedgeneration

Availabilityinmarket:

EasilyavailableinmarketandeverywhereinPakistan.


