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Lack of effective
maintenance causes
excessive energy
consumption
It hasbeensaid that the bestplaceto hidean
objectis in themostobviousplacebecausethe
personseeking it will never think to look
there.This saying may also apply to current
energy-savingefforts.

In recentyears practitionersin the energy
conversiondisciplinesandawarecitizensfrom
every walk of life have heard voluminous
commentaryregardingenergy conservation.
Governmentagenciesconcernedwith address
ing problemsrangingfrom inflation to unem
ployment, to gross national product, to
national defense;corporateexecutivescon
cernedwith the effects of the rising price of
energy on product costs; and homemakers
concernedwith rising utility bills have all
taken steps in their own way to instigate
energyconservationprograms.

Theseefforts rangefrom turning the ther
mostatdownto drivingno fasterthan55 mph,
to writing energyconservationstandards,to
expendingmillions of dollars on development
of energyconservationprogramsandresearch
aimedat developmentandutilization of non-
depletablesources.An assessmentof the po
tential successof thesemeasures,basedupon
nationaldepletableconsumptionstatistics,is
mostdisappointing.Theleastencouragingpic
tureis that of conservationefforts in building
systems.

Systems difficult to manage
The reasonis thata building system,in addi
tion to being a highly complex energy-con-

sumingentity, is extremelydifficult to manage
from theenergystandpoint.Themanagement
responsibilitytranscendsnumerouselements
of responsibilityandtechnicalunderstanding.
As an example,a systemdesignermay ac
complish the design of a highly energy-ef
ficient system;but if the installing agencyor
the operatingmanagementdo not follow the
designer’sdocumentsor operatingintentions
properly in every respect, the--system may
perform acceptablywell but consumesigni
ficant amountsof energyin excessof the de
signer’spredictions. - -

It is only natural that for one to look to
modifications, retrofitting, investing money
to savemoney,effectingschedulechanges,etc.
wheninstigatingan energyconservationpro
gramin an existing building. Theseare pro
ductive changeseasily identified from -the
standpointof spendingmoneyfor a tangible
purposeor effectingefforts thatcanbe seen.
But numerousexperiencesin putting energy
managementprogramsin effecthaverevealed
that significant conservationcan be accom
plishedby looking in the mostobviousplace.

identify system operation
To clearawaysomeof thefactorsthatmaybe
hidingconservationopportunities,the initial
step is to identify exactly how the systemis
operatingand then takethe necessaryactions
to achieveoperationin themannerconceived
by the original designer.During this process,
it is generallyfound thata significant amount
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of excessprocessenergy is being consumed
becausecontrols and the controlledcompo
nentsare eithermaladjustedor are not func
tioning in the mannerintended.Theseinclude
suchcontrol systemfeaturesas setpoint,reset
adjustments,throttling rangesensitivity,cali
bration, relay ratios, damperlinkages, and
actuatoroperation.

If any systemdesignerwere to conductan
in-depthinvestigationof, say,ten systemshe -
haddesignedovera spanof thepasttenyears,
it would be unusual if he would find one
systemcurrently operatedand controlled as
intended.It it difficult to generalizein estab
lishing causesfor this. However, somepossi
bilities may be a lack of understandingor
educationon the part of the operatingman
agement,lack of motivationof any responsi
ble agency, and lack of concernor under
standingof systemson the part of servicing
agencies.

investigations cited in examples
These conclusions are based on numerous
investigationsof systemsservingcommercial
buildings,institutionalbuildings,andcampus
complexes-rangingfrom systemsthat have
just been startedup to ones that have been
operatingfor two decades.Someexamplesof
personalobservationsare:

* Damper leakagein multizoneunits-A
recentinvestigationof energyconsumptionon
a collegecampusrevealedthat a falseload on
a cooling systemof approximately700 tons
was imposedby leakageof dampersin multi-
zoneunits.Theenergyto servethis falseload

was generatedby a boiler systemconsuming
about 11 million Btuh of fuel energy.

* Calibration of controllers-An outdoor
air-sensingcontrollerin a largeoffice building,
which indexed the fan system logic from
summer to winter mode, was found to be
seriouslyoutof calibration.Consequently,the
outsideand return air economizerdamper
remained in the 100 percent outdoor air
position during all the warmer monthswhile
chilled waterwas being suppliedto the coils.

* Main air leakageinpneumaticsystems-
A leak in an air main causedexcessivecom
pressoroperationthat resulted in oil carry
over into the control system. The resulting
malfunctioning of control devices led the
systemoperatorsto respond by essentially
aborting the automaticoperationand "con
trolling" a largebuilding systemmanually at
the expenseof both excessiveenergyuseand
poor performance.

* Improper adjustmentof reset control
ler-The improperadjustmentcauseda wild
perimeterheatingsystemto continuallyover
heatduring the unoccupiedcycle. The oper
atorsrespondedby continually operatingthe
systemon the occupiedcycle, thusconsuming
excessiveamountsof energyin fan operation
and outdoorair heating.

Thesearejust four examplesof many,and
mosthavebeenobservednumeroustimes.

Anothergermanepoint is that in all of the
aboveexamplesas well as many others,the
systemswere servicedregularly-someunder
contract by seemingly responsible service
agencies.


