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focuses on membrane desalination, water and gas tfreatment. He has
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Prof. Banat's research inferests focus on
fundamentals of mulficomponent mass
transter, membrane separations applied
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Renewable Energy




Renewable Energy Sources
Radiant solar energy

Solar heating (passive and active), solar power
plants, photovoltaic cells

Biomass energy

Direct: combustion of biomass

Indirect; chemical conversion to biofuel
Wind energy
Hydro energy

Geothermal energy
Power plants, direct use, heat pumps

Ocean energy
Tidal; salinity-driven
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Present Energy
RESOUIrCeSs

Fossil fuels - coal, oll, gas are all of
imited amounts. Cant be replaced.

Nuclear fuels -limited amounts of
uranium for nuclear fission reactors but
reprocessing of fuel possible.

All sources of energy ultimately come
from the sun.



Wind, Wave and Hydro Power

Photovoltaics Active Solar Heatfing

Municipal and General Wastes

Landfill Gas Geothermal

Aagricultural and Forestry Wastes




Hydro Energy

Currently
largest
source of
electricit
y from
renewabl
es

NEEEION
guarante
ed

supply of



Very
clean
source
of
energy




Biomass
energy is the
use of living
and recently
dead
biological
material as an
energy source

Ultimately
dependent on
the capture of
solar energy
and
conversion to
Truck transport Truck transport @ Chem|CO|

Electricity




Geothermal power plants
Use earth’s heat to power steam turbines

Geothermal direct use
Use hot springs (etc) as heat source

Geothermal heat pumps

Advantages
Renewable
Easy to exploif in some cases
CO, production less than with fossil fuels
High net energy vield

Disadvantages
Not available everywhere
H,S pollution

Produces some water pollution (somewhat similar to
mining)
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