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A definition of energy
The conceptof a subscienceof energyeco
nomicsis presentedin somedetail in Chapter
21. Since engineeringis an applied science
founded to a major degreeupon the basic
scienceof physics,engineerstend to think as
applied physicists.A natural consequenceis
the tendency to seekexact definitions when
addressingengineeringproblems.

This chapter will considerthe seemingly
parochialproblemof defining"energy."Doubt
less,thereare few engineerswho do notknow
whatenergyis; just as therearefew Americans
of anywalk of life who mustevenstopto think
of what energy is as they listen to energy-
relatednewsreportsor readendlessreferences
to energy shortages,crises,and relatedprob
lemsin thedaily newspapers.

Mostengineerswill probablythink backto
the fundamentaldefinition in introductory
physics:"energyis work or the capacityto do
work."

Energy is capacity to do work
Those with a less technical backgroundwill
form mental images of energy, which take
suchdiverseforms as gasolinefor the family
car, warm homes in winter, cool homes in
summer,electricbills, gasbills, activechildren
in constantmotion,etc.

Whether one relates to the fundamental
physics definition or the less structuredcon
cept, our society has managedto develop a
frightening dependenceupon the energypo
tential stored in the earth’s nonreplenishable
resourceswithout the benefit of exactly de
fining thesourceof our dependence.Partially,
as a result of this, we find ourselvesin the
midst of an energy consciousnessthat has
beencalledeverythingfrom a crisis to a mere
situationandwhich hasgeneratedtheexpend
ing of literally tensof millions of man-hours

andbillions of dollars in discussions,studies,
researchprojects, etc., resulting to date in
numerousdocumentsdrafted and published
rangingfrom policies, standards,and guide
lines to federal, state,and municipal laws.

Other definitions of energy
After readinga numberof thesedocuments,it
becomesevidentthat if theclassicaldefinition
were applied to the word energy as used
thereinin the legal context,it would likely be
thrown out in the lowest court. Let us then
considera definition of energy as it might
relate to the so-calledpopularmovementof
energy conservationor the scienceof energy
economics.A brief scatteringof somereadily
availablesourcesrevealsthe following defini
tions or lack thereof of the word, energy.

* Webster’sDictionary: "capacityfor per
forming work."

* High schoolphysicstext: "thecapacityto
do work."

* Engineeringthermodynamicstext Sto
ever: ". . . the somethingthat is transferred
to or from a system:a whenwork is doneon
or by thesystem,andb whenheatis addedto
or removedfrom the system."

* Introductory economics text Samuel-
son: no definition.

* Stateof MinnesotaLegislation HF No.
2675,an act relating to energy:no definition.

From this briefsampling,it is seenthat little
has beendone to define energy beyondthe
basic physics definition. Yet, when we start
discussingenergyin termsof energyeconom
ics or energy conservation,most will agree
that we are addressingthe conservationof
tangiblethings-notsimply forces,distances,
andrelativetemperaturelevels.
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48 II I CONCEPTS OF ENERGY

Stored energy must be converted

Consideringthe concernsof energyresources
availableto mankind,startingat thepractical
source, all energy on earth emanatesor
emanatedfrom the sun in the forms of
nuclear and thermal energy transmitted in
massmigrationwith theformationof thesolar
system,or on an ongoingbasis by radiation
waves. Following many centuries since its
formation,theearthhasstoredagivenamount
of the original mass migration energy in
relatively fixed or limited quantities. This
storedenergy is available for conversionto
usefulforms,generallythroughchemicalcon
versionprocesses,then through the first law
processesbuilding heating and industrial
thermalneeds,orsecondlaw processestrans
portation,electricalpowergeneration,refrig
eration,shaftpower. It is thesesourcesthat
arethe rightful targetof so-calledenergycon
servationefforts. Fewwould deny thatefforts
in energy conservationdo not relate to re
ducing the energyavailablefrom the sun, the
tides,or the humanenergiesof mankind.

Conservation reduces use rate

Thus,efforts at energyconservationare actu
ally efforts at reducingthe rate of useof the

limited or finite-energy-producingpotential
stored within the earth. All attemptsat the
control or reductionof energy usageor con
sumptionshould thereforeaddressa defini
tion of energyrelating to this consumptionor
depletionof the nonreplenishableresourcesof
the earth regardlessof the quantity that is
stored.Any finite quantitywill eventuallybe
depleted.

Considerthen the following definition of
energy as it would relate to energyconserva
tion efforts, energy economics, or energy
policies:"Energyis thepotentialforproviding
usefulwork or heat stored in thefinite re
sourcesof theearth."

Although it may appearthat the various
availableforms canbe totalizedby reducingto
a commondenominator,suchasthepotential
heatcontent say, Btu, the study of energy
economicsmust takeinto accountthe avail
ablequantityof eachform, and the converti
ble usefor thegivenformsby thecurrentstate
of the art technology.

Theresources,within thecurrentcontextof
knowntechnologyincludethreegeneralforms
which could be further subdivided: fossil
fuels,nuclear,andgeothermal.Otherchapters
addressthe issue of the value of the various
formsin which the resourcesare found.


