By Stephanie – saint_steph_@hotmail.com

Fuels and Energy
Energy sources:

-release energy at reasonable, controllable but substantial rate
-clean / minimal pollution / not harmful to health
-easily accessible

-cheap / plentiful

	Energy source/process
	Advantages
	Disadvantages

	coal gasification & liquification
	sulfur is removed
easier to transport
	30% of energy lost in process

	coal
	readily combustible
40-98% coal
	contains impurities
(S, H2O, N, P, minerals)

	crude oil
	sulfur easily removed
easy to transport

little energy required to extract
	difficult to assess future reserves
high exploration costs

	gas
	no solid residue when burnt
cheap to transport

few impurities
	produces greenhouse gases
finite reserves

	nuclear fusion
	limitless fuel (H)
waste not very dangerous

no need to ship dangerous fuel

no risk of plutonium theft
	hard to produce plasma
hard to obtain enough energy to be viable

	(direct combustion of) biomass
	renewable
available

fairly non-pollutant
	may replace food production (land needed)
deplete soil nutrients

fermentation produces pollution

	combustion of waste materials
	renewable

fairly high octane rating

lower CO / NOx emissions

can be made from “surplus” plants

can grow crops on non-food producing land
	uses more energy than returns

attracts water into fuel tank (corrosion)

lower energy density (ethanol)

creates waste

ecological problems

	biogas (thermal & biological conversion)
	
	

	ethanol
	
	

	solar energy
	clean
free, easily harnessed

no purification required

sustainable

no political/economic problems
	not economically viable
other fuels cheaper

must be concentrated

not available at night

not readily available everywhere

	passive capture
	low cost
no moving parts / maintenance

long-lasting
	must be designed at time of building
doesn’t concentrate heat

difficult to control

backup required

	active capture
	no impact on architecture
easy to control & store
	more expensive
requires maintenance

more energy lost through conversion

	parabolic mirrors
	
	

	photovoltaic cells
	maintenance free, no chemicals
easy to use

long-lasting
	only 13% efficiency
(low power output)

large collection area required

silicon is expensive

only work during sunshine

	wind energy
	infinite amount
limited cost

non-polluting
	supply/strength varies (supplement required)
run out of places to put farms

	tidal energy
	sustainable
	large tides (6-12 m) required

	geothermal energy
	
	hot rocks required

	dry cell
	portable
	maximum 1.5 V
H2 accumulates on cathode if power drawn too quickly, voltage drops

spontaneous reaction (short shelf-life)

not rechargeable

	alkaline battery
	longer shelf-life
no decline in voltage (1.54V)

last longer when in use
	1.54 V max
cause corrosion if leak (alkaline)

not rechargeable

	lead-acid storage battery
	rechargeable
large current (for short time)
	large & bulky
contains concentrated H2SO4

	nickel-cadmium batteries
	rechargeable
constant 1.4 V

light
	expensive
lower voltage

	hydrogen-oxygen fuel cell
	highly efficient
reduced thermal pollution

quite light
	corrosion if leaks
catalyst may fail (Pt/Pd/Rh)

	pumped storage
	no pollution
	evaporation occurs
large amounts of water required

need place to store water

lose large amounts of energy in conversion

expensive

	conversion to hydrogen
	non polluting
light, so easy to capture

easy to transport

can be used with wind/solar...
	gas is bulky, must be pressurised
dangerous/flammable

energy lost in conversion

	rechargeable batteries
	
	small scale only


