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INTRODUCTION

Anyphysicalactivityinthisworld,whethercarriedoutbyhumanbeingsorby

nature,iscauseduetoflow ofenergyinoneform ortheother.Theword

‘energy’itselfisderivedfrom theGreekword‘en-ergon’,whichmeans‘in-work’

or‘workcontent’.Theworkoutputdependsontheenergyinput.

Energyisoneofthemajorinputsfortheeconomicdevelopmentofany

country.Inthecaseofthedevelopingcountries,theenergysectorassumesa

criticalimportanceinviewoftheeverincreasingenergyneedsrequiringhuge

investmentstomeetthem.

Energysources

Therearefiveultimateprimarysourcesofusefulenergy:

1.TheSun.

2.ThemotionandgravitationalpotentialoftheSun,MoonandEarth.

3.Geothermalenergyfrom cooling,chemicalreactionsandradioactive

decayintheEarth.

4.Human-inducednuclearreactions.

5.Chemicalreactionsfrom mineralsources.

Renewableenergyderivescontinuouslyfrom sources1,2and3(aquifers).

Finiteenergyderivesfrom sources1(fossilfuels),3(hotrocks),4and5.

Thesourcesofmostsignificanceforglobalenergysuppliesare1and4.The

fifthcategoryisrelativelyminor,butusefulforprimarybatteries,e.g.drycells.

Renewableenergysourcesderivetheirenergyfrom existingflowsofenergy

from ongoing naturalprocesses,such as sunshine,wind,flowing water,

biologicalprocesses,and geothermalheatflows.A generaldefinition of

renewableenergysourcesisthatrenewableenergyiscaptured from an

energyresourcethatisreplacedrapidlybyanaturalprocesssuchaspower

generatedfrom thesunorfrom thewind.Currently,themostpromising(aka

economicallymostfeasible)alternativeenergysourcesincludewindpower,

solarpower,and hydroelectric power.Otherrenewable sources include

geothermalandoceanenergies,aswellasbiomassandethanolasrenewable

fuels.

Definitions

Forallpracticalpurposesenergysuppliescanbedividedintotwoclasses:

1.Renewableenergy.‘Energyobtainedfrom naturalandpersistentflows

ofenergy occurring in the immediate environment’.An obvious

exampleissolar(sunshine)energy,where‘repetitive’referstothe24-
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hourmajorperiod.Notethattheenergyisalreadypassingthroughthe

environmentasacurrentorflow,irrespectiveoftherebeingadeviceto

interceptandharnessthispower.Suchenergymayalsobecalled

GreenEnergyorSustainableEnergy.

2.Non-renewableenergy.‘Energyobtainedfrom staticstoresofenergy

thatremain underground unless released by human interaction’.

Examplesarenuclearfuelsandfossilfuelsofcoal,oilandnaturalgas.

Note thatthe energyis initiallyan isolated energypotential,and

externalactionisrequiredtoinitiatethesupplyofenergyforpractical

purposes.

Toavoidusingtheungainlyword‘non-renewable’,suchenergysuppliesare

calledfinitesuppliesorBrownEnergy.

summarizethereasonsforthetrendtorenewableInanotherwordswecan

energy

Economicreasonsinclude-

Instabilityofoilandgasprices

Stockpilesoffossilfuelsourcesofexhaustible

Increasingdemandbyconsumersforenergy

Environmentalreasonsinclude-

Increaseofenvironmentalpollution

GlobalWarming

ClimateChange

ThedifferentbetweenRenewableenergyandAlternativeEnergy

Renewableenergy AlternativeEnergy

Renewableenergiesandnon-

depleted

Energiesavailable

Zeroemissionenergy

Greenenergy

Energiesarelessharmfultothe

environment

Highconstructioncostandyouneed

theexperienceandqualificationsof

highscientific

Costtobuildacheapweapon

systemsdonotneedtoexperience

high
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FormsofRenewableEnergy:

Solar:Advantages:Alwaysthere;nopollution

Disadvantages:Lowefficiency(5-15%);Veryhighinitialcosts;

lackofadequatestoragematerials(batteries);Highcosttothe

consumer

Hydro:Advantages:Nopollution;Veryhighefficiency(80%);little

wasteheat;lowcostperKWH.

Disadvantages:Fishareendangeredspecies;Sedimentbuildup

anddam failure;changeshydrologicalcycle

Wind:Advantages:supplementalpowerinwindyareas;best

alternativeforindividualhomeowner

Disadvantages:Highlyvariablesource;relativelylowefficiency

(30%);morepowerthanisneededisproducedwhenthewind

blows;efficientenergystorageisthusrequired

Geothermal:Advantages:veryhighefficiency;low initialcosts

sinceyoualreadygotsteam

Disadvantages:non-renewable(moreistakenoutthancanbe

putinbynature)

OceanThermalEnergyConversion:Advantages:canbeusedon

largescale;exploitsnaturaltemperaturegradientsintheocean

Disadvantages:extremelyhighcost;Damagetocoastal

environments

TidalEnergy:Advantages:Steadysource;energyextractedfrom

thepotentialandkineticenergyoftheearth-sun-moonsystem;

canexploitboretidesformaximum efficiency

Disadvantages:lowdutycycleduetointermittenttidalflow;

hugemodificationofcoastalenvironment;veryhighcostsfor

lowdutycyclesource

SomeFormsofAlternativeEnergy
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HydrogenBurning:Advantages:veryhighenergydensity;good

forspaceheating

Disadvantages:NonaturallyoccurringsourcesofHydrogen;

needstobeseparatedfrom waterviaelectrolysiswhichtakesa

lotofenergy;Hydrogenneedstobeliquefiedfortransport-

takesmoreenergy.

BiomassBurning:Advantages:Biomasswaste(woodproducts,

sewage,paper,etc)arenaturalbyproductsofoursociety

Disadvantages:Particulatepollutionfrom biomassburners


