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Introduction

The differencebetweencompetenceandexcellencein engineeringgenerallylies not as
much with a differencein technicalknowledgeaswith a differencein philosophy.The
same could be said for most other professionsbasedupon the physical sciences,
becausea relatively high level of technical skills is necessarysimply to achieve
competence.This observationis the cornerstoneof thecontentsof this book.

TheWesternworld isfacingadilemmatodaywhich will changeall of our lives rather
dramatically in the next two decades.This dilemma, since the mid 1970s, has
manifesteditself in variousways rangingfrom gas linesin many areasof the United
States;to revolution, anarchy, andforeign occupationin the PersianMideast: to
economicstagnation;to thecreationof agiganticnewdepartmentof the UnitedStates
government;to primeinterestratesin the United Statesof 18 percent;to analarming
devaluationof United Statescurrencyonforeignmarkets;andon andon.Theseare
notunrelatedincidents,nor are they"manufactured"by andfor thebenefitof special
interestgroups.The underlyingcauseof all of theserelatedincidentsis thevery basic
andsimpleeconomiclaw of supplyanddemand.The reasonthe supplyanddemand
situation relating to oneresourcegroup-energy-hassuchan overwhelmingeffect
uponall segmentsof our socialstructureis simply thatenergyis thecommodityupon
which our current growth in productivityand thus GNP hasbeensupportedfor
severaldecades.Removethefoundationand the building tumbles.

Therelationshipbetweenthe discussionsof the aboveparagraphsis importantto
recognizeif the energysituationis to besuccessfullyaddressedwithout a collapseof
our financial institutionsandeconomicsystems.Not only will this effort requirean
unprecedentedsurgein excellencein engineering,it will also requirean integration
betweentheactivitiesof theengineeringcommunityandotherprofessionswho will be
addressingtheproblem,that is, economists,attorneys,businessmanagers,legislators,
legislativeassistants,bureaucrats,andeducators.No longercanthelawmakersignore
theinputof theengineer.No longercaneconomistssolvetheproblemsof inflation by
manipulating money. No longer can the businessmantreat the preciousenergy
resourcescasually.The onlywaythat theWesternworld will economicallysurvivethe
closingdecadesof the twentiethcenturywill be by utilizing theavailablefossil energy
resourcesin a moreeffectivemanner,that is, in a mannerwhich will enableus to
continueto increaseproductivitywhile actuallyreducingour rateof consumptionof
fossil fuels.Thereis no otheranswer.Recognitionof this conceptwill setthe stagefor
the twofold needsof thelong-rangesolution.First,it will give usthenecessarytimeto
develop alternativeenergysources-whateverthey might be. And second, it will
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VIII INTRODUCTION

providetheknowledgeof andexperiencein the methodsfor moreefficient or effective
use of energy which will be of paramountimportancein the overall economicsof
utilizing thefuturealternativesourcesthey will bebothpreciousandcostly.

Thisbook is a collectionof variousarticles, periodicalcolumns,andpaperswritten
by the author. Although most of the chapterswere originally intended for an
engineeringreadership,manyaremorephilosophicalthantechnical,andthetechnical
contentof othersis quiteelementaryas presented.Thetechnicalcomplexity of someof
the writingswasintentionallylimited in thehopethatthis would assistin thenecessary
interaction betweenthe engineeringcommunity and those other professionsad
dressingthe energy problems:Thus the title of the book EnergyEngineeringand
Management. . . was selectedin the hopethat its use andits messagewould not be
limited to those practicing,or preparingto practiceengineering.

The contentof many of the topicswasgerminatedin discussionswith engineering
students.Becauseof theever-increasingvastnessof thetechnicalsubstancerequiredin
engineeringcurricula, the present-daystudenthas little time to developthe ever-
importantphilosophyof designandotherelementsof engineeringapplication.As a
result it is found that as the technicalburden has been increasing, the ranks of
competencehavebeenswelling while theranksof excellenceseemto bediminishing.
Thus, at a time whenthereis an unprecedentedneedfor engineeringdesignersand
educatorsof superiorskills, toomany of our graduatesare seento lacktheexcellence
to fill the needs.This gap in supplyanddemandis secondonly to that in the fossil
energymarketsbut notunrelated.Thesolution to this problemis notmoreengineers,
but engineerseducatednotonly in the technicalroutinesbutalsoin thephilosophyof
engineering.To this enda goodportionof thesewritingshavebeendirected.Although
thespecificdiscussionsin mostcasesrelateto building systemsengineering,thesubject
matter is applicableto all areasof mechanicalengineering-indeed,all areasof all
disciplinesof engineering.

Someof thechaptersappear,by their title andcontent,not to relateto "energy"per
se.But consideringthat thedefinitionof mechanicalengineering"is theappliedscience
of energyconversion,"any andall aspectsof the study,analysis,andperformanceof
mechanicalsystemsrelatedirectly to "energy."Perhapsthe mostdetrimentalconcept
to the control of energywasteis to try to approachtheproblemindependentlyof the
tried, true, and establishedchannels.Thosewho would approacha curriculum of
"energyengineering"independentlyof mechanicalengineering,or suchsubsciencesas
solarengineeringor nuclearengineeringas independentdisciplineswill mostassuredly
fail. Themosteffectiveareain which to channelall ofourenergy-orientedactivitiesis in
thebasicareaof mechanicalengineering.Conversely,if we areto besuccessfulin these
efforts,every segmentin thestudyof mechanicalengineeringmustbeconsideredas a
subdiscipline of energy conversion. Thus, any topic or discussion relating to
mechanicalsystemsconceptsor designs,is in fact, a discussionof energy.

Every aspectof the design of a building mechanicalsystemrelatesto energy
economics.Additionally, any andall otherforms of energyconsumedin a building
ultimatelydecayto heatwhich deductsfrom thenecessaryheatingenergyrequiredor
addsto the cooling systemenergy.Thus, all disciplinesof engineeringin building
systemsimpacttheenergyrequirements.Thisobservationis notuniquetobuildings;it
can be extendedto any systemwhich consumesenergy-transportation,industrial
processes,etc.-whichisto say,thatthoseconceptswhichapplytothereductionof the
wasteof energy in building systemsare directly applicableto energyengineeringin
automobiles,airplanes,pipelines, heat treatment,assemblyprocess,and all other
processes,devices,andsystemsthatconsumeenergy.Theenergyrequiredto satisfythe
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productneedmustbedefined,andeveryreasonableeffort mustbemadeto reducethe
energypotentialin thefossilfuel consumeduntil it is asclosetotheproductneedasthe
laws of physics andthermodynamicswill allow.

Thecontentsof this bookareintendedto assistthereaderbeheor shea student,
engineer,manager,or legislator,in somesmallway, in enablinghim to do hispartin
contributingto a solutionto the energydilemma.
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