
SECTION II

Concepts of energy
As this book is being assembled,the world canbeconsideredas beingin thethroesof
an energyrevoluffon.The industrialrevolutionwhich transpiredfrom theearlypart of
the nineteenthcenturythrough the middle of the twentieth centuryis describedby
Websteras"Thechangefollowing andresultingfrom theintroductionof power-driven
machineryto replacehandlabor " The substitutionof suchmachineryfor hand
labor has had the direct effect of amplifying by many ordersof magnitudeman’s
productivity, and has been the absolute foundation of the world’s economic
developmentfor thesepasttwo centuries.Like populationpatternsleft unchecked,the
progressionof such"power-drivenmachinery"follows a geometricpatternleadingto a
point which in populationgrowth is calledan explosion. In industrial development,
theprogressioncurvereachedthis point in themid-twentiethcentury,and thepressure
points manifestedthemselvesin unexpectedways. The early signs were those of
atmosphericandwater pollution. In earlier times the problemsof pollutantswere
muchmorelocalized,andwere solvedby physicalseparationbetweenplacesof habitat
andpointsof pollution, or by changingfrom thepolluting processto a "cleaner"one.
Theenergyconversionprocessesarenow soextensiveanduniversal,that thepollution
problemis virtually unsolvable.The financial burdenassociatedwith the solutions
that havebeenattemptedhasthe effect of reducingproductivity thusdamagingthe
veryeconomythat is being supportedby the energyconversion.

The otherpressurepointwhich hasbeenrecognizedby somescientistsandbusiness
leadersfor sometime, but only becameevidentto the major sectorsof the populace
duringthe decadeof the l970sis that of energy resourcelimitations. The geometric
progressionof thepower-drivenmachineryputenormousstrainsuponthesuppliesof
energy that fueled that machinery-fossilfuels. The processof controlled com
bustion-fire-hasbeenusedby mankindsincehisearliestexistenceonearth,andit is
still theprocessthatwe useto motivateour industrialrevolution.Efforts at replacing
the combustionprocesswith moresophisticatednuclearor continuallyreplenishing
solar processesare providinga small portionof theneeds,but in comparisonto the
whole theseare quite limited.

Thus,it appearsthat we areapproachingthe pointof diminishingreturnsin energy.
This is the point where the humanefforts and resourceefforts required to extract,
transport, refine, and convert the energy requires greaterproductivity than the
productivity increaseprovided by the last increment. If this is truly the case, the
productivitybenefitsof theindustrialrevolutionwill cease.It is for this reasonthat the
energy dilemma of the 1970s is referredto in the openingsentenceas the energy
revolution.

Thechaptersin this sectionaredirectednotat specificaspectsof theenergysituation
or anyproposedsolutions,butsimply areintendedto providesomefood for thought-
perhapsgiving the readera new or different viewpoint. The chapter,"A Primer on
Energy"is an elementarydiscussionon energyandpowerwhich wasinitially published
for a nontechnicalreadership.It is sometimesbeneficial, though,for all of us to go
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backto thebeginningto reestablishour foundationforsuchcomplextopicsasenergy.
Thechapterson "A Definition of Energy,""EnergyIs a UniqueCommodity,""Energy
Transportation," and "Infinite Source," are intended to provide some food for
thought.

The closing chapter, "An Energy ResourceStandard," is worthy of a brief
introductorydiscussion.At the time this work was originallypublishedin May 1977,
The American Society of Heating Refrigerating and Air-Conditioning Engineers
ASHRAE had beenworking for aboutthreeyearstrying to achieveconsensuson a
consensusstandardseeSectionV for thedesignof energy-efficientbuilding systems.
The chore appearedquite straightforwardat the outset. However, as the authors
attemptedto addressthefactthatbuilding systemscommonlycananddo receivetheir
energyfrom morethana singlesourceand in morethana singleform, it wasnecessary
to seeka commondenominator.As discussedin thatchapter,this problemhadnotat
thetimeof publicationbeenresolved.Thisis anextremelycomplexproblemto which
many people, institutions,and agencieshave beenaddressingthemselvessince the
issuefirst came to public attention through ASHRAE’s efforts. At the time of this
writing, an acceptablesolution hasstill eludedus.


