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Designing for reliability

Theneedto addressall relevantdesignparam
etershasbeendiscussedin otherchapters,in
which thegeneraltopic eitherrelatedto design
parametersor was more specifically directed
to a given subsystemor component.

Reliability is one of the fundamentalpa
rametersof the overall integratedbuilding
system.And as with anydesignparameter,the
only way in which reliability can be achieved
in the integratedsystemis that it be addressed
in the design of all the subsystemsand in the
selectionof all the componentsthat make up
the total system.Properlydirectedsensitivity
to the reliability parametercanresult notonly
in vastly improved performancebut, in many
cases,in reducedinvestmentcosts.Improperly
directedefforts oftenresultin redundancyand
increasedcosts with little degreeof success.

Consider these basics
Consider some of the logic behind these
statements.

* Thefewerthe numberof devicesa system
contains,thegreateris the statisticalreliabil
ity. Thus,the systemsdesignershouldalways
strive to accomplishtherequiredperformance
with thefewestnumberof components.Need
less to say, there is a stronglikelihood that
fewercomponentswill cost less money.

* Major machineryshould be matchedto
theanticipatedprofilesof thesystemloads.In
heating and cooling systems, load analysis
generallyrevealsthat theso-calleddesignload
is realizedin anextremelysmallportionof the
total operatinghours.With properattention
to the basic conversionand distribution sys
temdesign,thecomponentscanbe selectedin
such sizes that they can be stagedin their

operationto matchtheloadprofiles. With this
approach,a high degreeof reliability can be
achievedwith little or no investmentin redun
dancy.

Design for demand, base loads
One examplemay be the selection of water
chillers.In a commercialor institutionalbuild
ing, no one designingfor reliability would
provide a singlechiller althoughwe haveall
seencasesin which this hasbeendone. One
optionthat hasbeenemployedis to providea
redundantor standbychiller also having the
capacityto satisfythedesigndemandload.A
far lesscostlyoptionin mostcaseswould be to
install multiple chillers whosesummary ca
pacity is equal to the design load require
ments.By matchingthesizesof themachines
to the part-load profile steps, complete
standbycapacityof oneunit could be avail
ableall hoursof theyear exceptfor thosefew
that the last incrementof load is required.An
additional advantageof the load match in
crementsis that more costly energy-efficient
unitscan be purchasedfor thebaseload units
that producethemajorityof the ton-hoursof
cooling,anda lesscostlyunitcanbeappliedto
the peakingduty. Properlyapplied,this type
of system can achieve the same degreeof
reliabilityas couldbeattainedwith a systemof
100 percentredundancy.

Another example of machinery selection
for reliability is in pumping systems.If the
fluid system is designedto vary the flow in
proportionto load,multiple pumpingwithout
redundantor purely standbymachinerycan
be utilized to achievea high degreeof reli
ability. Fringe benefitsare generallya reduc
tion in pumpingenergyoperatingcostsanda
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reductionin investmentcost,thelatterresult
ing from thereducedinstalledcostof two-way
valves in lieu of three-wayvalves and the
obviouscost reductionrelatedto theelimina
tion of standbyequipment.

Avoid redundant services
It is all too common for building ownersto
establish guidelines for reliability for their
systemsdesignersbased on a reaction to
previousproblems.In some cases,designers
themselvesdevelopsuchreactionapproaches.
It is this reaction approachthat has been
responsiblefor the concept of redundant
apparatus.One of the common examplesis
the conceptof 100 percentstandbyelectrical
service,whetherthis service be by an on-site
generatingunitor from asecondutility service
from a differentsubstation.In eithercase,the
cost of the second source is borne by the
building investment.This solution, however,
although costly, does not protect against
faults or failuresin theelectricalsystemwithin
thebuilding! With a properunderstandingof
the problem,animproveddegreeof reliability
can be achieved by the installation of less
standbyequipmentwithseparatecircuitingto

the morecritical loads,againwith significant
reductionsin investmentcost.

Planned maintenance is vital
If the designersuccessfullyaddressesthe reli
ability parameter,the next step in achieving
the resultsrests with the building owner or
operator. No systemor machinery can be
expectedto operatereliably unless properly
maintained.The term "properly maintained"
implies a plannedmaintenanceprogram.The
only other option-breakdown mainte
nance-by its very wording implies lack of
reliability of thebrokendowndevice.This, in
turn, mandatesthat the device that will be
allowedto breakdown mustbe accompanied
by a standbyunit if the overallsystemis to be
reliable.

Thus,addressingthe parameterof reliabil
ity inevitably leadsto thematureapproachof
so-called life-cycle costing, integrating the
investmentcostdecisionswith thoseof owning
andoperating.It is the engineeringpractition
ers who shouldgain a comprehensionof the
problem of reliability and give the needed
advice and direction to the developersand
ownersof buildings.


