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The value of standards
to society
Mostpeoplehavetakenvery little time, if any,
to reflectupon the generaltopic of standards.
Yet standardsare amongthe most vital and
basicinstrumentsof a moderntechnological
society. Engineerswill immediately identify
with this concept,sincethey usestandardsof
varioustypesregularlyin their daily activities.
But beforeaddressingthosestandardsspecif
ically relating to building systemstechnology,
it maybeof someinterestto reflectuponmore
fundamentalissues.

Withoutstandards,civilized societiescould
not exist and function in the way we know
them. Probablythe most fundamentalstan
dardsrelatingto commerceare themonetary
standards.These,by necessity,areestablished
by the nationalgovernmentof a society,and
the affect of their establishmentis to raiseour
commerce above the primitive level of
bartering.

Onestepremovedfrom themonetarystan
dards are those governmental standards
deemed necessaryfor effective communica
tion within eitherthenationalor international
community. In the United States,within the
Departmentof Commerceis the Bureau of
Standards.The Bureau’sfundamentalrole is
to establishthe basicstandardsof communi
cation.The most elementaryof these,almost
as necessaryas the monetarystandards,are
the standards of weights and measures.
Scientifically, theseincludemany moreunits
than weightsandmeasuresandaresometimes
referredto asdimensionalstandards.Eventhe
leasttechnicalof us relatesto thesestandards,
suchas the lengthof an inch,foot, or mile, the
weight of a pound,the heatsensationof 90 F,
and so on. In the engineeringand scientific
community, practitioners become familiar

with otherless well-known units of measure
ment, relating to astronomical distances,
radiation emission,energy,power, etc.

The vast majority of the standardunits in
the English FPS systemusedin the United
Stateswere initiated in a much less technical
era and, in additionto being valid from’ the
standpointof standards,have the benefitsof
relating to physical experience-i.e.,the foot
was the length of the king’s foot, the inch is
approximatelythe distancebetweenthe first
knuckleand thetip of thethumb,etc.-andof
being orientedto easeof communication.As
an example,if energyis being consideredfor
heatinga room, this energy is referredto as
Btu; but if energy is being removedfrom a
room to preventoverheating,it is referredto
as ton-hoursof cooling. Thus,whenthe unit
ton is used,it not only implies a quantity of
heatbut also a process,andfrom the stand
pointof thermodynamics,thereis asignificant
differencebetweenthe addition of heat, usu
ally a first law process,and the removal of
heat, usually a secondlaw process.

Metric units coming slowly
Thecomfortandconvenienceof suchnational
standardshas been found to be an ever-
growing burdenin this world of increasing
internationalactivity. To addressthis prob
lem, following years of effort, a newsystemof
dimensionalstandards,the SystèmeInterna
tional d’Unités, has beenadopted,to which
the United States, along with most other
industrializednations,is currentlyattempting
to convert.Becauseof thetotal dependenceof
commerceupon dimensionalstandards,the
conversionswill be extremelydifficult. As a
result of its impact on institutions andmdi-

115



116 V / CODES AND STANDARDS

viduals, it will be resisted.A changein the
mannerof thinking, to the man on thestreet,
is only the tip of the iceberg. Relatingto
temperaturein degreesCelsius instead of
Fahrenheit,to distancesin kilometersinstead
of miles, and to milk cartonsin liters rather
than quarts,will generateresistancethatcan
be overcomewith little difficulty. If nothing
elsetimewill solvetheproblemasnewgenera
tions grow up with the new systems.

The engineering practitioners, manufac
turers, mechanics, and others in technical
disciplineswill representless volume of resis
tance,but moresubstance.Themechanicwill
needa secondset of toolsfor atime, aproblem
that will be overcomewith time. With the
influx of foreign productsin the pastdecade,
many mechanicsand homeownershave al
readysolvedthis problem.Themanufacturer
will, in somecases,find it necessaryto retool.
This is an extremelycostly burdenthat will
ultimately beborneby theconsumer,eitherin
the product cost or as a federaltax. In many
cases, United States industry will benefit,
since much of the heavy industry in this
country is currently outpricedon the world
marketby foreign manufacturerswith more
modern, efficient production machinery.
Thus, as one steps back and observesthe
impactuponthemechanicandmanufacturer,
the inconvenienceand adverseeconomicim
pact appearpainful but temporaryand def
initely advantageousin thelongrun.Now,the
mechanic,becauseof the presenceof foreign
products, already needs two sets of tools;
whereas,following the total conversionto SI,
hewill needonly one.Now, themanufacturer
is competing, with archaic production ma
chinery, in foreign markets that use other
standardsof measurement;whereas,follow
ing completeconversionto SI, he will be in a
much more competitiveposition.

Thinking metric more complex
The impact on engineeringpractitionersand
the physical relationships with which they
work is much more complex. The simple
problem of thinkingin termsof metersrather
than feet, watt seconds rather than British
thermalunits, andpascalsratherthanpounds

persquareinch is analogousto theproblemof
the man on the street, albeit more difficult.
This will be simply a dimensionalchangein
his thinking,whichcanbeconsideredthefirst-
order problem.

The second-orderproblemwill be his rela
tionship to constantsand evaluationfunc
tions. All engineersin the HYAC disciplines
relateto suchconstantsas 1.08 and500 in the
heatcapacityequations;mostknow the flow
rate capacity of various sizes of pipe; some
havethesteamtablesfairly well in mind. With
the changeof dimensionalstandards,notonly
will the educationof changebe required,but
the efficiencyof productionwill suffersignifi
cantly a cost problem analogous to the
manufacturers’andthemoreseriousproblem
of increasederror will bemanifest.Onehopes
that societywill acceptthis last problemand
that the practitionerswill not bedestroyedas
individuals or as an industry during the
conversionperiod.

SI units are inadequate
The third-order problem for the engineering
community relates to the use of the new
dimensional standardsin engineeringtech
nology. The newSI systemis seriouslylacking
in the unitsit defines.For example,thesystem
doesnot include units for fluid headenergy
per unit weight or heat removal cooling
energy. This lack is in some casesone of
simpleadjustmentandsubsequentacceptance
of the inconvenienceof the communication
mechanism, such as with the lack of an
equivalentfor tonsof cooling. In othercases,
however,such as with the absenceof a fluid
headterm,adequatetime mustbe allowedfor
thepractitionersin thearenaof their engineer
ing societiesto resolvetheproblem.If, indeed,
a fallacy existsin theproposedsystem,it must
be corrected.On the other hand,the purely
scientific approachto the new system may
prove to update the current conceptsand
practices of the related engineering disci
plines. Before the nev systemis finalized, it
will, it is hoped,be stbjectedto the mature,
unemotionalscrutinyof the engineeringcom
munity, and they in turn shouldaddressthe
changeobjectively.
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Consensus standards are helpful
Anothertype of standard,to which JohnQ.
Public relates much less than to these first
two, is the consensusstandard. Although
thereis this lack of recognitionon the part of
the public, consensusstandardshave done

more to help and protectthe consumerthan
all the consumeradvocates,consumer-ori
entedfederallaws, and consumerprotection
bureauscombined.

Consensusstandardsare one of the best
availableexamplesof voluntaryefforts work
ingforthecommongood.Thesestandardsare
adopted by organizedgroupssuch as trade
associationsand technical societiesfor the
purposeof standardizingdimensions,testing
methods,safety regulations,etc.

At first glance, it might appearthat if a
trade associationadopts a consensusstan
dard, it follows that thatstandardwould beto
the benefit of the membersof the tradegroup
but not in the best interestof the consumer.
Upon further consideration,however, it be
comes evident that the "good guys and bad
guys"syndromeof thetypical consumeradvo
cate movementis not valid where consensus
standards are concerned. Consider some
typical classesof consensusstandards.

* Dimensional standards: If the lumber
industry had not adopteddimensionalstan
dards, the dimensionsof lumber would vary.
For example, a two-by-four might range in
dimensionfrom I ½ in. by 3½ in. to 2¼ in. by
4¼ in., with ill-defined tolerances. If this
situation existed, each lumber dealerwould
have to try to effectively markethis size two-
by-four. We might have "Brand X is big
ger ...," or "Brand Y two-by-four takesup
less room and is lighter All of which
would simply add to the cost of the two-by-
four regardlessof the dimensions!This situa
tion would renderthelumber industryunsta
ble, to say the least.

From the consumer’sstandpoint, the in
creasedcost from the lumber mill would be
only thebeginningoftheproblem.Theretailer
would have to stock severaldifferent sizesof
two-by-four, further increasingthe cost. The
lack of standard dimensions would make

constructionextremelydifficult, whetherit be
for new projects, remodeling, or repairing.
Anyonewho has ever doneany retrofit on an
old frame structure can identify with this
problem.

The two-by-four is an overly simplistic
example.Dimensionalstandardsextendto all
classesof materialsused in machineryand
construction,such as pipedimensions,metal
thicknesses,wire dimensions, bolt threads,
andstructuralsteelsections.Theyenableusto
designandconstructmachinery,systems,and
buildings at the least possiblecost to the
consumer,and most repairscan be done by
the consumerwith standardparts purchased
from a hardwarestore.

* Safetystandards:Safetystandardsapply
in such diverseareasas manufacturingpro
cesses,materialscompositionandfabrication
methods, devices, and buildings. From the
standpoint of the manufacturing interests,
these standardsassistin the design develop
ment of safe productsand protect the repu
table manufacturerfrom unfair competition
from less scrupulous manufacturerswho
would market a less safe productat a lower
price. It is self-evidentthat such safetystan
dards serve to protect the consumerfrom
unsafe products.Over the years, consensus
safetystandardshave done more to protect
the public than the OccupationalSafetyand
Health RegulationsOSHA ever will and at
an immeasurablysmall fraction of the cost.

* Standardsfor testingand rating: In a bit
more subtle manner, these consensusstan
dardsare amongthe mosteffectiveconsumer
protection devices in existence. Before the
adventof the standardsfor testingandrating,
thecapacityof a machineor devicewassimply
that claimed by the makerof thatdevice. The
purchaserhad no assurance,other than the
reputationof the manufacturer,that it would
producethe capacityclaimed. Although this
may not seemlike a significant protectionto
many consumers,except in the caseof a few
consumerproductslike residentialair condi
tioners and furnaces,all of the components
partsthat go to makeup suchthingsascentral
air conditioningsystemscan only achievethe
results intended if they each produce the
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capacity intendedby the systemsdesigner.
Where standardsare not available, the de
signerinevitably reliesupon safetyfactorsfor
insurance,which resultsin higher investment
costs to the consumerand higher operating
costs.

Consumers have effective input

In the processof adopting consensusstan
dards, the consumerand others affected by
the proposedstandardhave more effective
input than they have in any other process,
includingthe democraticlawmakingprocess.
Most organizations that draft and adopt
consensusstandardsfunction undertherigor
ous guidelines developedand monitored by
the American National StandardsInstitute.
To adopt a consensusstandardrequires a
consensus,not a simple majority as in the
democraticprocessof lawmaking; thetext of
theproposedstandardmustbemadeavailable
to anyonewho wishesto review it, andall such
reviewersare eligible to submitcomments.All
constructivecommentsmustbeconsideredby
theadoptingagency,which musteitherincor
poratethem into thefinal documentor show
technicalcausefor their exclusion.The"write
your Congressman"approachof simply being
for or againstwith no substantialreasonis not

part of this procedure. Perhapsthis is a
singularreasonwhy consensusstandardshave
historically proved more beneficial to the
consumerthanso-calledconsumerprotection
laws! In the adoptionof consensusstandards,
thereareno lobbyist activities or voting blocs
to cloud the true issues.

In a few cases,therehas beenevidenceof
misuseof the consensusprocess.Somereac
tion to this abusehasbeenactivity on Capitol
Hill, and more recently in the executive
branch, to essentiallydestroy the voluntary
consensusstandardsprocessthrough such
diverseapproachesas weakeningit through
withdrawing the participationof government
employeesor by replacing the entire process
with standardsmandatedby law and drafted
by federal bureaus.In either situation, the
voluntary consensusprocesswould collapse,
to be replacedby either the purely political
process or the uncontrollablebureaucratic
process.Or both!

If, indeed,thereis or hasbeenmisuseof the
voluntaryconsensusprocessof adoptingstan
dards, theseabusescan and should be elimi
natedby the adoptingagenciesthemselves,if
thesestandardsare to surviveandprovidethe
service to both the manufacturerand con-
sumerthat they have in the past.


