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Units of Measurement: Energy and Units of Measurement: Energy and 
PowerPower

•• It is important to be familiar with commonly It is important to be familiar with commonly 
used energy units and their quantitative used energy units and their quantitative 
equivalents.equivalents.

•• RememberRemember……energy content is not to be energy content is not to be 
confused with power.confused with power.

•• Two common units of power are kilowatts (kW) Two common units of power are kilowatts (kW) 
and horsepower (and horsepower (hPhP); 1000 and 745.7 J/s; 3413 ); 1000 and 745.7 J/s; 3413 
and 2545 Btu/hr; 1W=1.0 J/sand 2545 Btu/hr; 1W=1.0 J/s



Energy Conversions Energy Conversions 



Energy ConversionsEnergy Conversions



Efficiency of energy conversionsEfficiency of energy conversions

•• Primary sources of energy can be converted to Primary sources of energy can be converted to 
other types:  electricity, mechanical energy, other types:  electricity, mechanical energy, 
heat, etc. .heat, etc. .

•• All energy conversion steps have inefficiencies All energy conversion steps have inefficiencies 
that cause loss of energy.that cause loss of energy.

•• The overall efficiency of any process is a result The overall efficiency of any process is a result 
of the product of the efficiency of each energy of the product of the efficiency of each energy 
conversion step (Econversion step (E1 1 x Ex E2 2 x Ex E3 3 = = EETotalTotal))





Energy efficiency of Electrical Energy efficiency of Electrical 
Transmission SystemTransmission System



The Energy Life CycleThe Energy Life Cycle

•• The steps of the energy life cycle are:The steps of the energy life cycle are:
–– ExplorationExploration
–– Extraction/productionExtraction/production
–– Processing/refining/conversionProcessing/refining/conversion
–– UtilizationUtilization
–– Restoration/decontamination/waste removalRestoration/decontamination/waste removal



Life cycle continuedLife cycle continued……

•• Environmental impacts of energy use must take Environmental impacts of energy use must take 
into consideration the impacts at each stage of into consideration the impacts at each stage of 
the energy life cycle.the energy life cycle.

•• The fossil fuel with the lowest environmental The fossil fuel with the lowest environmental 
impacts is natural gas.impacts is natural gas.

•• Coal has the largest environmental impacts Coal has the largest environmental impacts 
associated with its life cycle.associated with its life cycle.

•• Renewable energy sources have the lowest Renewable energy sources have the lowest 
environmental impacts.environmental impacts.





Summary of Reserve Data as of 2007 
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Estimation and Valuation of Fossil Estimation and Valuation of Fossil 
FuelsFuels

•• Resources Resources –– the amount of fuels that is the amount of fuels that is 
estimated to be recoverable under current estimated to be recoverable under current 
economic/technological conditions.economic/technological conditions.

•• Reserves Reserves –– the amount of fuel that has the amount of fuel that has 
been identified in a position to produce it been identified in a position to produce it 
for the market under current conditions.for the market under current conditions.



Fixed Stock Scarcity TheoryFixed Stock Scarcity Theory

•• Fossil fuels are nonrenewable and in limited Fossil fuels are nonrenewable and in limited 
supply.supply.

•• Recovery cost and resultant price will increase Recovery cost and resultant price will increase 
as reserves dwindle.as reserves dwindle.

•• What factors might invalidate this theory?What factors might invalidate this theory?
–– Technological developments in Technological developments in 

exploration/extraction?exploration/extraction?
–– The The availabililityavailabilility and use of other energy sources.and use of other energy sources.



Types of ReservesTypes of Reserves

•• Proved developed reservesProved developed reserves
•• Proved undeveloped reservesProved undeveloped reserves
•• Probable, possible, speculative and Probable, possible, speculative and 

““undiscoveredundiscovered”” reservesreserves
•• Unconventional reservesUnconventional reserves





Conclusions  Conclusions  

•• The environmental impacts of fossil fuels are The environmental impacts of fossil fuels are 
substantial.substantial.

•• Questions concerning the longQuestions concerning the long--term term 
availability/price of fossil fuels is reason enough availability/price of fossil fuels is reason enough 
to consider alternatives.to consider alternatives.

•• Recent information on the impacts of global Recent information on the impacts of global 
warming make changes in our energy policy warming make changes in our energy policy 
imperative.imperative.

•• Recent prices of oil make renewable energy Recent prices of oil make renewable energy 
alternatives economically feasible.alternatives economically feasible.


