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Building automation
systems

Thebuilding designandmanagementmarket
placeis beinginundatedby variousgradesand
forms of whathavebeenpopularlylabeledas
building automationsystemsBAS. Current
generationsof thesesystemsvirtually all em
ploy as their central processingunit CPU
digital computers,mostof which havefunc
tionalcapacitiesfar in excessof that required
by the chores to which they are assigned.
Probably the extremeis the casein which a
digital computeris assignedthesinglechoreof
limiting electricaldemandin accordancewith
a preselectedpriority input andprovidingan
octal printedoutputthatsimply recordswhich
loads were trimmed and for what length of
time. Suchunitssenseonly oneelementof the
building performance,the electrical demand.

The manufacturersof these deviceswere
quick to realizethat theCPU hadcapabilities
far beyond this one simple function. Sound
marketing policies led to seeking out other
usesfor thesophisticatedhardware.Designers
of newprojectsandthe ownersand managers
of existing buildings are being subjectedto
extensivemarketingprograms,the majority
of which stress energy conservation as a
primary advantage.

Misapplication of both limited capability
systems,suchas the onedescribedabove,and
some much more sophisticatedsystemshas
apparentlyled many systemsdesignersto the
conclusion that BAS systems are not an
effective tool in energy management.The
paramountcauseof the failure is that the
systemswere installedwith little or no under
standingof the functional aspectsand inte

grated nature of the systemsbeing "con
trolled".

Keys to proper application
Properlyapplied,virtually any buildingauto
mationsystemcan be a valuableenergyman
agementtool. Someof the key stepsrequired
for this "properapplication" are:

* The BAS must not be applied in cases
whereinthe methodsof sensingand transmit
ting performancedatahavenotbeenvalidated
regardinganticipatedaccuracyandrepeatabil
ity whencoupledto the specific model CPU.

* The BAS shouldbeprogrammable.If the
unit cannot be programmedwith logic tai
lored to the specific systemcharacteristics,
thenits usemust be limited to thosecontrolled
systemswhoselogic is recognizedin the hard
ware circuitry. With constraintsof finance,
energy, performance,machineryavailability,
etc., the additional false constraintimposed
by a BAS programlimitation would likely be
counterproductive.

* The programmingof the unit should be
done by, or done in close cooperationwith,
the systemsdesigner.This involvement on the
part of the designerwill require additional
time and consequentlya higher design fee,
but in most casesit will havea very valuable
side benefit. When the designersets out to
developa descriptionof thesystemoperating
logic in the rigidly structuredformat of a
computerprogram,any latentinconsistencies
or flaws will certainly be revealed, and an
improveddesign inevitably will result.
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* Extreme care should be given to the
selectionof all types of sensingdevicesand
signaltransmission.This is thesystemelement
that both the unit manufacturersand the
systemsdesignersgenerally relegateto the
realmof "nitty gritty." Theproblem,however,
in mostcasesis that since the sensingdevices
are smallandseeminglysimple,effortsat cost
control have misled manufacturersof many
BAS systemsto acceptso-called"commercial
quality" apparatus.More problems are en
counteredwith analog sensing devicesthan
with binary signal devices,but both require
the sameattention.As an example,themajor
areain which the BAS savesenergyis that it
takesall theslackoutof thesystemoperation.
If, then, a chiller temperatureset point de
viates 2 F from that requireddue to sensing
inaccuracy,theresultingdeviationwill quickly
be felt within the conditionedspacesbecause
all otherelementsof the integratedsystemare
finely tuned. On the otherhand, if the same
deviation had occurred in a manually con
trolled system,certainelementsof slackin the
systemoperationwould generally have been
availableto compensate.Many timesthis was
simply due to the logic contribution of the
operator.Binary signalsused to sensesuch
functionsasair pressuresfor variouslogic and
alarmpurposes,if notalmostabsolutelyrelia
ble, provide false inputs that often result in
excessiveoutputerrorssignificantly affecting
the overall performance.

* Start-up proceduresfor both the con
trolled systemsand the BAS must be rigor
ously planned and carried out. Trying to
achievethathigh degreeof exactnessin oper
ating logic aninherentpurposeof the BAS is
meaninglessunlessthesystembeingcontrolled
actuallyperformsin accordancewith the logic
programmed.Such things as inaccuratefluid
flow ratesair and liquid, poorly calibrated
controls, and the like becomeextremelysig
nificant when the system is controlled by a
BAS.

* Managementmust recognizetheneedfor
awell-plannedmaintenanceprogramfor both
the elementsof the BAS itself and for the
controlled systems. Some BAS systemsin
clude logic for schedulingmaintenance,and
the managementstaffassumesthat this ends
the problem. If, however, a properly skilled
staff is not available to carry out the chores,
what hasbeen gained?Poorperformanceof
systemscomponentsdueto inadequatemain
tenanceattention has the same effect as a
systemthat hasnot beenproperlydebugged.
If the BAS itself is not properly maintained,
the resultsare the same. In eithercase,it will
fail to perform reliably, and the personnel
responsiblefor thebuilding operationwill lose
confidencein its ability and return to manual
operation and controlprocedures.This has
happenedin avastnumberof systems,whether
controlledby aBAS or other,lesssophisticated
means.


