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9.1 Intreduction

Oceansand seascover about 70% of earth, constantly receivingsolar
radiation and act asthe largestnatural solarcollector with an enormous
storage capacity Ocean Thermal Energy Conversion(OTEC)s a new
technologyand basicallyconvertsthe thermal energy, availabledue to
temperature difference between the warm surfacewater and the cold
deepwater, into electricity Features

C Renewableandecofriendly

C Canoperatein remoteislandsandseashorecontinuously

C \erylow gradesolarthermalenergy

C Hficiencyof energyrecoveryis quite low
However sincethe oceanthermal energyis dispersedover a largeocean
surfacearea,it hasa big potential and enormousopportunity to tap this
renewablesourceof energy
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9.2 Working Principle ¢ Conventiondlssteamnpawep plant

Temperaturegradient between the surfaceand the deeper parts of the
V oceanis utilized to generateelectricity The basicprocessis to bring the
warm surfacewater and the cold water from a certain depth of the sea
through pipessoasto actas'heat source'and'heat sink'of a heatengine,
similarto conventionalsteampower plant but without consuminduel.
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Assumptions
7 I.  Theefficiency of conversioriollowing Carnot cycle.

li. The electrical, transmission efficiency is assumed to be 100%.

lii. The pipes are clean and fouling is absent.

Thermalenergy from ocean temperature gradiend

Maximum efficiency from Carnot-

Equatingextracted energy) to ocean thermal energy
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9.3 OceanThhefmat E=nergyoCanyersian (O)lERower gplants
Basic Features

Utilizes temperature differences in the ocean as it gets colder the
deeper,warmer on the surface frorthe sun

A difference of at least 2C required for OTEHG make energy.

Used in Japan and in Hawaii in some demonstration projects.

Warm surface seawater is pumped through a evaporator where a lov
boiling point ammonia is vaporized.

Expanding vapor turns a turbine driving an electrical generator.

Cold deep seawater, pumped through a second heat exchanger,
condenses the vapor back to a liquid, which is then returned to the fi
heat exchanger.

G
G
G
G
G
G

Y (counscv:

6



BMM4753IRENEWABEEENERGORESOURCES
g Chapter® OceanTFhermaak Eneygy U PAHANG

9.3 OceanThhefmat EnergypCanyersian (O)lERYwer plants
Development, MintOTEC

C 1979 project of the State of Hawaii, achieved the first successful at
sea production of net electrical power

Ammoniavaporized in titanium plate heat exchangers turned a
turbine-generator

gross power output of 50 kW before condensing

titanium plate heat exchangers cooled by 823 m deep seawater
60-cm diameter polyethylene pipe.

The seawater pumps/auxiliaries consumed 40 kW

10 KW available to light bulbs, run computers and television sets on
the Mini-FOTEC barge that was moored about 2.4 km offshore.
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9.3 OceanThhefmat EnergypCanyersian (O)lERYwer plants
Development,Future OTEC Powétants

It is possiblethat in the nearfuture , OTE@latform spewingup to replacethe oill
rig platform in the searchfor greenerearth and energy security from energy
poweredby the sunandthe ocean
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9.30cean Thermal Energy Conversion (OT&R)wer plants

Temperature Gradient

There exists a temperature difference of about

20°Cbetweenthe warm surfacewater of the sea

(receivingand absorbingsolarradiation) and the

cold deep water (which flows from the Arctic

regions in deep layers) in equatorial areas

between latitude 30°S and 30°N. Solar heat

energy is absorbed by ocean water. It can be

explainedby 'Lambert'slaw of absorption. The

law states that "each water layer of identical

thicknessabsorbsan equal fraction of light that

passesthrough it". Thus, the intensity of heat

decreaseswith the increasein water depth. Due

to large heat transfer at the oceansurfacewater,

the highesttemperature is attained just below ocean water temperature variation

the top surface with distancefrom water surface
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