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Selecting an energy source
and conversion system
Many decisionsarerequiredasthe designof a
building thermal environmentalsystemde
velops.Thischapteraddressessomesuggested
parametersto apply in the selectionof energy
sourcesandprimary conversionsystems.

Four energy forms available
The stateof the art in availablehardwarehas
resultedin two forms of energybeing needed
to motivateandsupplythe HVAC needsof a
space;theseare thermalenergyandelectrical
energy.Theformsavailablefor consideration
for building systemsas supplied are: elec
tricity, fossil fuels; district heatingand cool
ing, andsolar energy.

Although there is some interrelationship
betweentheuseform andthe suppliedform, it
is quiteminimal. Forexample,availabletech
nology dictatesthat electricity is universally
used to provide the energyfor auxiliary sys
tem drives,such as fans and pumpsfor any
numberof uses,leaving the interrelationships
betweenuse andsourceto the primary moti
vating energyof theprimary high-levelheat
andlow-level cooling sourcesystems.Thus,
exceptfor thesetwo selections,the remainder
of the subsystemsare bestdesignedirrespec
tive of the source.

Energy source parameters
The selectionof the building primary con
versionsystem,however,cannotbe separated
from the source.The suggestedparameters
are:

* Availability ofsourcematteror energy-
It would be ridiculousto considernaturalgas
in an areawhere it is not availablea rather
obvious parameter.

* Unit cost ofmatteror energy-Probably
the most obvious parameter,and one which
many times has beenconsideredwithout re
gardfor any other parameters.

* Integratedefficiencyofconversionto the
requireduseform-The term integratedis of
paramountimportancesincethe building en
ergy system is a time-integratedentity; and
over a given time spansuch as a calendar
year, it operatesat less than designload the
vast majority of the time. This realization
coupledwith the inherentreductionin effici
encyat less thanfull load mandatesconsidera
tion of the ‘time-integratedefficiency.

* Investmentcostofstorage,handling,and
conversionapparatus-Likethe energyunit
cost, this parameterappearsobvious. How
ever, in this context,it is emphasizedthat
investmentcost considerationsof other sub
systems,such as distribution and terminal
conversionor control, are to be considered
separately.

* Environmentalconsiderationsof the
space-Thisis an indirect parameterin that it
relatesto aconsiderationof thebasicneedfor
energy. For example, in a warm climate, if
thermalsourceenergyis being consideredfor
thepurposeof dehumidificationonly, perhaps
alternative methodsof satisfying that need
could be developed.Anotherexamplemight
be the reconsiderationof utilizing high-level
lighting heatwhena fuel sourcemight prove
moreenergyresourceeffective.

* Environmentalconsiderationsofthecom
munity-Althoughit mayseema bit idealistic
to suggestconsiderationsbeyond statutory
requirements,such idealism has relevance
both morally and potentially economically.
Fromthe moral side,all engineersare sworn
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to considertheimpact of their designson the
public welfare. Economically,future legisla
tion couldhavesignificantfinancialimpacton
a building’s primary conversion system
whether on- or off-site if the system is
considereddetrimentalto the environment.

* Energy consumption and demands
power-This parameter,coupled with the
unit costschedule,is requiredto determinethe
ultimateannualcomparativeenergycost.

* Cost andavailability ofmaintenanceand
service for the conversion apparatus-Al
though this may appearto be an obvious
ingredientto thosewho supporttheconceptof
life-cycle cost analysis, it is the least easily
quantifiable ingredient thereof. The hourly
cost may beeasily identifiable,but the hours
required are most difficult to assembleor
predict. The secondconsideration,availabil
ity, is the most overlooked parameter in
energyconversionsystemselection.Theavail
ability of skilled maintenanceand service
personnelis highly regionalin nature,particu
larly forsophisticatedmachineryandcontrols.

* Costandavailability ofreplacementcom
ponents-Keepingin mind that most build
ingsarelong-terminvestments,theconversion

apparatusand its controls must be selected
with theconsiderationthat replacementcom
ponentswill be readily availablefor years to
come.

* Reliability of the sourceandconversion
apparatus-Reliabilityof the conversionap
paratus, whether it be a boiler or a trans
former/switchgearcombination, is interre
latedwith cost; i.e.,redundancycouldachieve
theneededreliability. Reliabilityof thesource,
however,is an often overlookedparameter.If
there is any questionof futureavailability or
futurestabilizedcost,the systemshouldpro
vide for conversionto an alternatesource.

Not included are sourcesdictatedby code
or legislation. This is not an oversight, but
ratheranexpressionof faith in afreeeconomy.
Hopefully, well-foundedapplicationof design
parametersto energysourceselectionas well
as other building conversion systems will
result in the most effective use of energy
resources;such that if and when federalor
regional policies affecting energy use are
adopted,theengineeringprofessionwill have
arrived therefirst.


