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Consumer concerns
relating to durability,
reliability, and
serviceability
Theconceptsof durability, reliability, service
ability, and maintainability are not new to
those engineersor businessmenwho have
beeninvolved in the designand assemblyof
productssincethecurrenttechnicalerabegan.
In the early days of the developmentof
mechanicaldevicessuch as the steamengine,
automobile,steamheating systems,and air
conditioning apparatusand machinery, the
primary emphasiswas on successfuldevelop
ment of a workable machine. Many of the
machinesfrom that era are still operational
even though technologicaldevelopmenthas
renderedthem obsolete.Thecompetitivepres
sures that existed at that stage of develop
ment were overcome by the inventor who
developedabettermachine.As we passfrom
the embryo stage in any field of technology
into its maturephase,the apparatusor sys
temsthathavebeendevelopedcreatea mush
rooming market whose need manufacturers
andentrepreneursstrive to fill. By this time,
the previouslyavailable "betterways" inevi
tably have reacheda point of diminishing
returns,and competitivepressuresaremet by
placingemphasison engineeringrefinement,
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valueanalysis,manufacturingtechniques,and
so forth.

This fact, coupled with the tremendous
reservoirof knowledgebuilt up in metallurgy,
lubrication technology,thermodynamics,sta
tistical analysis,and accelerateddestruction
testing, has permitted the manufacturer in
today’scompetitivemarketsto makeproduct
decisionsin which hebalances"how farcanwe
cut quality" with "and still produceamarket
able product." The conscientiousmanufac
tureris trying to competewith the lessscrupu
lous one in a market wherein advertising
budgetsare often given a higherpriority than
additional metal gaugesor improved quality
control-a situation not unique in the air
conditioning industry. We all learned in
freshmaneconomics,"caveat emptor." "Let
the buyerbeware"hasbeentruesincethefirst
tradertried to outsmartboth anothertrader
anda prospectivecustomer.In fields of con
sumer productswhich are basedon highly
sophisticatedmachinery, the buyer in most
instances is not knowledgeableenough to
evaluaterelative merits betweenproduct A
andproductB. Theresultis anunfairmatchin
which the consumeris being confrontedby a
gigantic organizationof scientists,marketing
specialists,and so forth.

TheAmericanSocietyof Heating,Refriger
ating and Air-Conditioning Engineers
ASHRAE was formed for the purposeof
assimilatingand disseminatingtechnical in
formation concerningthe air conditioning,

251



252 XI / MAINTENANCE MANAGEMENT AND RELIABILITY

heating,ventilating, and refrigerationindus
try-a challengewhich the society hascoped
with to anenviabledegreeof successthrough
out a most dynamicperiod of technological
development.Now,the societymust,in keep
ing with its statedpurpose,recognizethat the
areaof technicalinformationincludesthearea
of standards,with considerationof safety,
capacity, and what are discussed here as
durability, reliability, serviceability,andmain
tainability. How cantheselatter parameters
be separatedfrom the former? What good
resultsmaybe achievedto standardizemeth
ods for determiningand publishingcapacity
ratingsif a devicewill only function,say,at the
indicatedcapacityfor a shortinitial periodof
time? In other words, what happensif the
device lacks durability? I maintain that it is
absolutelyimperativeforASHRAE to pursue
the four parametersof durability, reliability,
serviceability,and maintainability.

Product quality must be considered
I amassociatedwith a consultingengineering
firm; I havean engineeringeducation,and I
wasvirtually raisedin theindustry.I canboast
some20 yearsexperiencein different involve
mentsin the industry. This has enabledme,
just like other systemsdesignersor so-called
consultingengineersto make a reasonably
good evaluationof a product,assembly,sub
assembly,or component.However, this eval
uation is, for the mostpart, qualitativerather
thanquantitative,andin manycasesis partly
basedon the reputationof the manufacturer,
since information on the componentsand
subassembliesof the finished productis not
available.And let mebe quick to saythat it is
frustrating, thoughnot unusual,for consul
tants to misjudge the durability, reliability,
serviceability,andmaintainabilityaspectsof a
product.At timesit canleadto a verystickyor
embarrassingsituation.For,asidefrom being
a systemsdesigner,the consultingengineeris
alsoan "evaluatorof machinery."That is, one
of his primary responsibilitiesis to evaluate
andjudge productson their relativemerits of
cost and the mentioned four characteristics
which, if consideredas an integratedparam
eter,are normally referredto as"quality."

The fact that ASHRAE formed a task
groupto studythe possibilityof a quantitative
standardor standardsof measurementfor
these parametersfirst came to attention
through the program for the Society in a
recentmeeting.Thetopic greatlyappealedto
me becausefor thepastfew yearsI havebeen
teachingagraduatecoursein HVAC systems
design.I include in eachlectureas a subtopic
"comparativeevaluation."The usualparam
eters of cost, energy economicsat full- and
reduced-loadconditions,life expectancy,reli
ability, andavailability of skilled technicians
for maintenanceand serviceinevitably gener
ate such studentresponseas the question,
"How doesan inexperiencedengineermake
suchan evaluation?"Thescienceof function-
ability, capacity,designfeatureanalysis,and
operatingcost analysisis rather well defined
except for the part- or reduced-loadenergy
consumption.However,the only reply that I
can give an inquisitive studeniis that aside
from the comparisonof metal gaugesand
othersuperficialparametershecan only base
his evaluationon experience.In essencethat
putshim andhis potentialclient on noticethat
his ability to evaluateis a direct function of
experience;thusheis withoutayardstick,and
thereis virtually no wayhecan measurethese
four parameters.It is abouttimewe gavehim
that yardstick.

Suggested basis for standards
Withoutgoinginto a lengthydiscussionon the
advantagesof thesestandardsfor the ultimate
consumer,the scrupulousmanufacturer,the
contractorbidding in a competitivemarket,
or the commercial user, the following com
mentsare offeredas conceptualseedson how
such standardscould be establishedby
ASHRAE andutilized by theconsultantwho
is presumablya knowledgeablebuyer.Not all
evaluationand measurementtechniquescan
be mentioned-here.What is offered is just a
preview of the possibleareas.For example,
wheneveran attempt is madeto categorize,
thedecisionof delineationmustbemade,i.e.,
do we align vertically or horizontally? A
vertical delineation would be to take such
parameteras serviceability and assign it a
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listing of various devices.The samecan be
donefor reliability, andso forth.

In a horizontaldelineation,eachproductor
device is considered,thenthe rating methods
for thatproductareevaluated.Forthesakeof
argument,let usconsidera horizontaldelinea
tion for a singleproduct,also oneof themore
simplisticproduct components.It is needless
to point out that the more compoundthe
product,the morecomplexthe analysis.Take
an air-cooled condenseras an example.As
sume further that an air-cooled condenser
consistsof a coil, ahousing,andafan. Forthis
device, it is desirable to have a means of
measuringqualities of serviceability, dura
bility, reliability, and maintainability.

Serviceability as proposed should be a
meansof measuringor evaluatingthe per
formanceof the "rated" capacityunderactual
conditionsto beexpectedin normaluse.Thus,
the serviceability could be expressedas a
safety factor on heat transfer calculations
what in water-cooled apparatusis called
fouling factor. Thus, we could simply rate
this unit as havinga serviceabilityof 1.1, 1.25,
or whatever,so that the consumercan mea
sure the safety factor or compare service
expectancyto competitiveproducts.

Durability is moredifficult to "rate" since
gaugesof materials,such as fins and tubes,
become secondarywhen manufacturingin
genuityis applied.However,themeasurement
of durability must inherently provide a
methodof evaluatingthe productin its ability
to withstandtheabuseof wearand tearaswell
as normally anticipatedabusewhich would
result in damage and shortenedusefulness.
Thus, for any given family of products,the
standardsagencywould establishalisting of
theyardsticksfor themanufacturerto achieve.
Such yardsticksmight be: I protection of
aluminumfins from abuseresultingin flatten
ing; 2 protectionof resilientmountingsfrom
drying up or hardeningdue to ultraviolet
decay;3 ability of heat transfersurfaceto
resistfouling erosionor corrosion;4 protec
tion of electricalcomponentsfrom moisture
damage.A set of measurementtechniques
would then be established,and eachof the
yardsticksratedindependentlyon a scalefrom

I to 10. The durability rating would be the
averageof these measurements.This would
enablethe agencyto add relevantmeasuring
parameters,or remove those that become
obsolete,withoutchangingthe meaningof the- rating.

Reliability, as I see it, is a double-jointed
parameterandeasiestto determineaftersome
experience,or knowledgeof service life, since

- the matteris simply oneof statisticalcompila
tion. All majormanufacturershave,or should
have, this data on their products.However,
this can belooked on as statisticalevaluation
before the fact, for when a product is devel
opedor proposed,it is mostdifficult to predict
reliability in sucha completelyrevolutionary
or new basic device. However, in a new
arrangementof componentsor subassemblies,
a simplestatisticalsearchof the components
andsubassembliesshouldprovideanaccurate
predictionof the unit statistics.

Back to our exampleof an air-cooledcon
denser. Consideringthe subassembliesand
components,the statisticalreliability of the
heat transfer surfaceand coil would be the
experienceof thegiven manufacturerconcern
ing joint leaks or ruptureson similar coils.
Similarly, otherdevicessuchas motors,bear
ings, supports, relays or contactors,either
would havea statisticalhistory or could be
subjectedto acceleratedstatisticalfailure tests.
In the statisticalrating method,the weakest
link would necessarilydeterminethe strength
of the entire chain, and the rating would be
determinedby the failure historyof the prod
uct, broughtto abaseof 10. Productstoonew
to achievea ratingwould be so rateduntil the
necessaryinformation is available.

Maintainabilityis perhapsthesimplestpre
ventiveparameterno less important thanthe
others. Every manufacturershould be re
quired to provide in all engineeringapplica
tion catalogsand in installationinstructions
containedin productshippingkits thefollow
ing information: I dimensionalclearances
needed around the device or product for
effective service and maintenanceaccess;2
component parts listing by exploded view
isometricsandpart numbers;3 accurateand
easy-to-readmaintenanceinstructions.
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For example,on our air-cooledcondenser,
if clearanceis requiredadjacentto andabove
the unit to removethe protectivescreenand
clean the condenser,suchdimensionalclear
ance should- be indicated; likewise for the
removalof the fan assemblyabovethe unit.

Clear maintenance instructions
Themaintenanceinstructionsto bepassedon
to the owner shouldnot be multiple choice,
suchas"If yourshasoneof these,do this," but
rather should apply to that user’s specific
product. Such instructionsmight simply be
that monthly, during the seasonof use, the
following shouldbe done:I inspecttheheat
transfersurfacefor dustor otherobstructions
and clean, if necessary;2 inspect electrical
relay or starter contactsfor pitting or cor
rosion and replaceor polish as necessary;3
inspectresilient mountingsandlubricatewith
siliconelubricantAjax No. 123, if necessary;
4 check lubricant level in oil cupson motor
bearingsand lubricatewith No. 10 S.A.E.
lubricant, if needis indicated;5 inspectbelts
for tightnessand wear,and adjustor replace,
if necessary.What I am proposingis not to
havea subjectiveratingon maintainabilitybut
rathertocertify the itemasan approvedrating
on maintainability, if the maintenancere
quirementsareaccuratelystatedby themanu
facturer. The buyer canthen apply his own
evaluation.

Theseconceptsare not entirely new. The
heatexchangermanufacturersfor yearshave
had their serviceabilityevaluationin theform
of a fouling factor although admittedlythis
hasbeenabusedby someunscrupulousmanu
facturersin our industry. Durability evalua
tion hasonly beenavailablein theindustryas
a matter of judgment on the part of the
consumingpublic.Moreoften thannot, in the
interestof "the safe side" philosophy,it re
sultedin unjust evaluationof somemanufac
turers’ products. Reliability statistics have
been available only to the manufacturers
wherethey havebeenusedas aneffectivetool
in evaluating available components.How
ever,thebuyingpublic hasbeenkeptignorant
of this valuabledata. Maintainability infor
mationis madeavailableuponspecialrequest,
but usuallyonly in the multiple choice con
figuration.

I am not naive enough to believe that a
product evaluation or rating systemcould
comeabout in the nearor evennot so near
future. However,sucha systemappearsto be
an absolute necessity if the industry is to
survive as a bastionof free enterprise.But if
the seedis plantednow, a full-grown treewill
eventuallyreachits full maturity. I propose
that ASHRAE lose no more time in planting
this seed, for the sake of stabilizing the
industryand protectingconsumersas well as
manufacturersof integrity. -


