
SECTION VI

Uses of the computer
Electronic digital computersand the advancesin electronictechnologydevicesare
somewhatparallel developments,but quite interdependent,and could justifiably be
labeledas thenew sciencesof thedecadesin thethird quarterof thetwentiethcentury.
Analog computersare,havebeen,andwill continueto bevaluabletools in thecontrol
of machineryand solutionof engineeringproblems.The analogcomputer,however,is
a device designedandconstructedto addressthe solution to a specific problem in
which theanalogcircuitry representstheparametersandalgorithmswhichrelateto the
problem.The digital computeris a good dealdifferentin conceptandapplication.It is
like a totally controllable"brain" which lacks an intellect, and the resourcesof the
brain canbe put to work on a singlegiven problemat a time. In the context of this
discussion,the "computer"includesthe centralprocessingunit CPU along with the
necessaryassemblers,compilers, and input-output communicationdeviceswhich
enableus to establishmutualcommunicationbetweenmanand machine.

The first chapterin this sectionaddressesa brief chronologyof the developmentof
theuse of the computeras a tool in the designof building environmentalsystems.This
chapterwas written back in 1975, andalreadythe ". . . developmentof the science"
recognizedin the chapteris well underway.

The secondchapterin this sectionalsopublishedin 1975addressesthetechnology
of applying these fantasticmachinesto the analysis of building systems,how the
analystcandetermineif the programbeingusedcanbe acceptedas providingreliable
data,anda few words relatingto thetechniqueof usingtheprogramsto accomplisha
meaningfulresult.

At the presenttime, we arestartingto observea closingcircle in theuseof computers
which will likely havean unprecedentedeffect upon thebuilding industry, from both
the standpointof systemsconceptsandpresentinstitutionalstructures.Historically,
the building designand constructionindustryhas beena "small business"oriented
industry. The reason is quite clear-largebusinessis inherently a large-volume
operation,andlargevolume canmosteffectivelybeaccomplishedby massproduction.
Anything otherthanmassproductionto accomplishlargevolumemustrely on amuch
higher level of skills on the part of the organization’semployees.We use a typical
machinerymanufactureras an example,suchas a manufacturerof automobilesor air
conditioners.Adequateamountsof engineeringtalent are provided to designthe
productandits productionline this is actuallyarathersmallpercentageof thefinished
productcost; the productis thenmassproducedandsoldto theconsumer.Once the
product is in the hands of the consumer,there is the need to perform preventive
maintenanceandoccasionalserviceor repairson themachinery.The vastmajority of
thesemaintenanceandservicesrequirementsare performedby small business,or even
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individual private practitioners. This is true because,although the total cost of
maintenanceandrepairs overthe lifetime of the equipmentmay greatly exceedthe
original costof theproduct,it requiresahigherlevel of skill, thandid themanufacture,
for eachdollar earned.

Successfulefforts at massproducingbuildings in anyareaotherthanvery low cost
homes "mobile homes"havebeen quite limited. The reasonis that buildings are
probablythe highestcost consumerproductby severalordersof magnitude,theyhave
a long life span,and they must be adaptedto a largevariety of consumerneeds
including size,purpose,site,materialsavailability, energyavailability, relationshipto
adjacentstructures,availability of operations,maintenanceand service skills, and
manyothers.Thus, if a manufacturerwantedto startto massproduceoffice buildings
he would haveto developa designor designseriesthat would satisfythe combination
of all of therequirementsbetterthan theyarepresentlybeingaccomplished.Sincethis
is virtually impossible,the designof buildingshasbeenandwill likely continueto be
providedby skilled individuals in small businessesincludingtheprofessionalfirms in
architecture,structural engineering, electrical engineering,and mechanicalengi
neering.

This nucleusof professionaldesignershadbeendevelopinga new skill during the
decadeof the seventieswhich eventhey did notrealize.A combinationof theexistence
of a few systemsanalysis computerprogramsand the energysituationhas led the
buildings engineeringprofessioninto the areaof computerizedsystemsanalysisas a
decision-makingtool. Thus manydecisionspreviouslymadeonthe basisofjudgment
and experienceare now being made on the basis of judgment, experience,and
considerablequantitativedata furnishedthrough the useof a computerizedsystem
analysis.

Although it has not beenrecognizedin the industry, the systemdesignerhasfor
years beenthe personmostknowledgeablein the technicalaspectsof the systemhe
designed.The consultingengineeringprofessioncanbesaidto havedroppedtheball in
not recognizingthis, andutilizing this knowledgein providingadditionalandneeded
servicesto the building ownersuchas testing, balancing,andstart-upof systems,as
well as the necessaryguidanceandassistancein operation,maintenance,andservice.
The systemsdesignersof the future, skilled in computerizedsystemsanalysis,will have
a much better understandingof the system dynamicsbecauseof the substantial
amount of information they will havereceivedfrom computerprograms,and the
additionalsystemsstudiesthey will maketo avail themselvesof thefull advantagesof
the computercapability.

When the system designer thus becomesknowledgeablein digital computer
technologyit becomesevidentthat thenextresponsibilitywhich hewill haveto pursue
is that of programmingthe building automation systemsseeChapter29; thusthe
closingof the circle. It is at this point that we will have takenfull advantageof the
capabilitiesof thedigital computerin buildingautomationsystems,andthecomputer
will havefound a newuse.Here,insteadof receivinginput answersfrom the analyst,
andprintingoutput information,the computeris receivinginputanalogdatasuchas
air temperatures,systemwatertemperatures,andoutdoortemperaturechangetrends,
andoutputtingelectronicsignalsto operatevalves,pumps,chillers,boilers,etc. This
closed-circleconceptis inevitably wherebuilding technologywill be in the future. In
theinterim, the designersandanalystsare usingthe digital computerto improvetheir
decision-makingability andthemanufacturersof digital hardwarearemarketingboth
hardwareand softwareto automatethe systemoperation.Becauseof the unique
featureof eachbuildingsystem,mandatingtheneedfor a softwareprogramtailoredto
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the featuresconceivedby thedesigner,thepresentapproachcannotsucceedunlessone
of two changesoccurs. The designermusteitherprogramthe building automation
systemor he must design the systemto fit the capabilities of the available BAS
programs.The latteralternativewould imposean artificialconstraintuponthesystem
design which is totally impractical-thus,the inevitable result is that the systems
designerwill be the agencyto programthe building automationsystem.

When the industry arrives at this point it will have reachedits secondplateauin
utilizing the computer.Eachbuilding at this point will be controlledto optimize the
interactionof the activeandpassiveparametersof comfort, energy,power, mainte
nance,etc. Properlyachieved,this degreeof technicalsophisticationwill haveremoved
all "operational"energywastefrom building operation.And thefirst plateau,that of
useof the computerfor systemsselectionwill haveremovedthepotentialenergywaste
from the basic systemdesign. Thus, of all of the so-called new technologiesbeing
exploredto assistin the solutionof theenergydilemma,thedigital computeris already
here, with the capability to affect enormousreductionsin energyconsumptions-it
needsbut to be properly applied and programmed.

The closing statementsof the final chapter in this section touch upon data
communications.It has been said that data communicationsis to the advanceof
computer technology what the railroad and truck transportationwere to the
industrial revolution. Data communicationsis the field of communicationbetween
computers,betweencomputersandpeople,and!or betweencomputersandmachines.
With effectivelow-cost datacommunications,every analystand every building can
have immediateaccessto the highestcapacitydigital computer.

The potential for the computer in building systems is beyond the scope of
imagination.If andwhenwe reachthesecondplateau,theclosedcircle betweendesign
and operations,perhapswe will be able to see the third plateau.




