
SECTION VIII

Energy source
systems

Theenergysourceor sourcesfor a buildingcanbe thoughtof as meaningoneof two
things:eitheran initial sourcein its form as found in nature,or the form in which a
centralconversionplant in thebuilding, or remotefrom thebuilding,deliversit to the
usesystemor someintermediatetransportsystem.In thefinal analysis,studiesof the
buildingsourcesystemmustincludeconsiderationof boththe initial naturalresource
which is employedand themethodin which that resourceis convertedto the ultimate
building use form. Lack of recognition of this fundamentalprinciple has led to
misdirectedsourceselectionin a significant percentageof the buildingsconstructed
during the periodcommencingabout 1945, andif not recognizedin the future, will
continueto plagueefforts to addressthe energysourceselectionintelligently.

In the eraof aggressiveenergymarketingduringthe 1 950sand I 960s,little attention
wasgiven to theinitial resourcefrom which the energywasobtainedor themethodor
efficiencyof convertingit. Theprimaryconsiderationwas monetaryeconomicswhich
themselveswere often misapplied.This situation was primarily existent in North
America where the energy supply industrieshad been gearedup for the needed
productionof World War II andwere seekingnewmarkets,supportedby acombina
tion of available resources,technology,andcapital. It has only beensincethe mid
I 970swhentheage-oldeconomicslaw of supplyanddemandstartedexertingpressure
in the marketplacethat both the ownersof buildingsand the designersof the energy
systemshavebecomeconcernedaboutenergyon otherthana present-dayeconomics
basis.

Unfortunately,whena particularparameterbecomesa popularissue,it tendsto be
applied out of proportionto its true relationshipto the other parameters.The first
chapterin this sectionis simply a checklistaimedat keepingtheenergysource!system
selectionin perspective.Thechapteron the"Myth of FreeSteam,"illustratesby simple
but hopefullyvalid arithmeticthe errorof not consideringthe time-integratednature
of energyconsumptionandtheerror of notreexaminingyesterday’stechnologytoday.
In anearlierera,whenalternativeenergysourceswerenotavailableto serverelatively
large loads, the builders of theselargefacilities found it necessaryto constructtheir
own conversionplants. It was thus that many institutions and large buildings
containedelectricalgeneratingplants.Sincestateof theart at that time was primarily
turbine-Rankineplants,theconceptof utilizing turbineexhaustforbuilding heatwas
a viable method of increasingthe effectivenessof energy utilization during some
monthsof the year.
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We now live in a differentera andmust reevaluatetheseprior decisionsin view of
new technologiesand economicstructures.In the combinedpower-heatcycle of the
steam Rankine system, the steam is first expandedthrough the turbine, then
condensedin eithera heatingsystemorfor somebeneficialprocessheat.Conceptually,
thissourcecyclecanbe shownto havea designvaluepower"efficiency" of 70 to 80
percent.It canalso beshownthateachof theproductsproducedelectricityandheat
is producedat the combinedcycle efficiency. This appearsto be the only way to
provideshaftpowerfrom heatat higherthantheCarnotefficiency.Thus thereasonfor
all the attentionto theso-calledcogenerationconceptin the late 1970s.

The shortcomingwith most applicationsof the cogenerationconcept is that the
whole problem has not been addressed-someof the ingredientsof which are the
identificationof valid thermalloads,the load balancebetweenshaftandthermalneeds
versusthe machinerybalancebetweenshaft and thermal capability,and the time-
integratedvariationsin both the absolutequantitiesof the loads and the balances.
Only when theseother parametersare properlyanalyzed,can the true wisdom of
specific cogenerationselectionsbe determined.

Therewas a considerableamountof activity in thedecadeof the l960sin whatis now
calledcogeneration.Thepopularthrustat that timeutilized internalcombustionOtto
or Dieselcycles.Chapter44, "An Oil-Fired JntegratedPlantDesign"is astep-by-step
discussionon the design approachfor such a facility. Although we are currently
reconsideringthewisdomof utilizing oil for building systems,mostof thematerialsin
that chapterare also applicableto the design of naturalgas fired plants.The final
chapterin this sectionreflectsuponthe statusof this internalcombustioncogeneration
activity called total energyat the time of its original publication in May 1978.

Onestatementin thefirst chaptermight be discussedin moredetail,as it is probably
the singlemostimportantconsiderationin theselectionof a building’s energysource.
That statementis as follows:

Reliability of the source,however,is an often overlookedparameter.If there is
anyquestionof futureavailability or futurestabilizedcost,thesystemshouldpro
vide for conversionto an alternatesource.

In designingthesourcesystem,this simplestatementshouldneverbeoverlooked-
doingsocoulddestinethebuilding to an earlyandunanticipatedobsolescence.This is
particularlytrue if the resourcesourceis not readilyidentified as is the casewhenthe
building receivesa preconvertedform suchas electricity or district steam.


