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Pure versus applied science
Progressin engineeringtechnologyis in con
siderabledangerof beingthwartedatthis time
whenthe social impactof the rapid advances
madein the precedinghalf centuryis man
dating the need for progress.The dangers,
strangelyenough,are being createdby the
very sectorsthat are attemptingto accelerate
the progress.

Somesuchsocialimpacts,for example,are
those of energy consumptionand environ
mental effects-bothengineering problems
created by engineering technology and, as
such,deservingof solution by expandeden
gineering technology. The current trend,
however,is to retardprogressin achievingthe
solutionsuntil the solutionscanbe addressed
from the standpoint of pure science. This
trend,in part, appearsto resultfrom a lackof
understandingof thedifferencebetweenpure
scienceandappliedscience.

Thesetwo phrasesare definedby Webster
in thefollowing manner:

* Pure:restrictedto theabstractor theoret
ical aspects,aspure physics;contrastedwith
applied.

* Applied: usedin actualpracticeorto work
out practical problems, as applied science;
distinguishedfrom pure, abstract or theo
retical.

The fundamentalsciences,such as physics
and chemistry,can be approachedas either
pure or applied sciences.Engineering,how
ever, is not a fundamentalscience: it is by
definition an applied science. Engineering
utilizes laws,physicalrelationships,andother
exactingknowledgedevelopedwithin thepure
sciencesas its cornerstones.It then builds
upon thesewith corollaries,hypotheses,prin
ciples, observed laws, and observationsof

physical relationshipsto changetheforms of
nature to those desiredby man. Each time
such a changeis accomplished,the original
order of natureis affected.This, of course,is
the cause of the depletion of the natural
resourcesthat are used to accomplishthe
changesand environmentaltransformations
that arebroughtabout.

As theseeffectscompoundto a magnitude
implying retardationof continuedadvance
mentsin technologyor adverseinfluenceupon
society,theappliedsciencemustbeexpanded
to addressthe newly recognizedproblems.
The solutionscannotawait the rigorous and
cumbersomecornerstonesof pure science.
Comparedto thepurescience,appliedscience
can respondmost effectively and rapidly to
generatesolutions to problems and subse
quently accomplishthe neededchange.The
purescientistmustdeal in exactingterms: the
number of electronsin a molecule, for ex
ample,is an exactingstatement.The applied
scientist,on theotherhand,canfunctionquite
comfortablywith suchphenomenaasorder of
magnitude or signflcantfigures. Had man
kind historically awaited the assurancesof
perfectknowledgeoffered by the pure scien
tist, it would neverhavehad the first bridge,
controlledcombustion,or the wheel.

As the history of applied technology has
advanced,the inevitable refinement of the
ordersof magnitudeand assimilationof hy
potheses,observations,and the like, have
createdtheexponentialcurveof progress.For
some,this refinementof the orders of mag
nitude and the extensivebank of technical
developmentappearsto havecreatedan ele
ment of confusion between exactnessand
purity. That our electronic dataprocessing
tools can provide the answersto complex
engineeringproblems to "n" significant
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figuresdoesnot necessarilyassureany more
reliability in the order of magnitudethan the
understandingof physicalphenomenaor algo
rithms which define theproblems.

Conversely,if the algorithms,when prop
erly applied, provide an answer that suc
cessfullyproducesthe information to enable
theengineerto accomplishthedesired"change
in the form of nature," they need not be
discardeduntil verified by the techniquesof
purescience.This is theessenceofengineering!

This discussionrelates to all fields of en
gineering, but a specific exampleof concern
regardingbuildingenvironmentalsystemstech
nology relatesto load calculationsand cal
culations regarding anticipatedenergy and
energyresourceconsumption.

Determine energy resourse use
The salient ingredientof the building energy
consumptioncalculationis thetime-integrated
spaceload, including the quantitativeeffects
of the loadresultingfromtheexternalenviron
ment. This load responseis a very complex

phenomenoninvolving weatheranticipation,
thermal transfer characteristics,thermal
storagecharacteristics,etc. In the field of
building energy calculations,lack of agree
ment and progresson thepure method of
calculating this integratedload has signifi
cantly retardedprogresstowardthe ultimate
recognition of acceptable methods of ad
dressingthe problem-determinationof the
energyresourceconsumption!Theintegrated
load, although the salient ingredient, is but
oneinput. Otheraspectsof theproblem,such
as systemanalysis,componentperformance,
occupancyschedules,and operatingmodes,
canoften havea much greaterimpacton the
consumptionthan the integratedspaceload.

Consider new approach
It is time for the engineeringcommunity to
considera new approachto our goals. We
mustacceptthe lack of purity, move on with
whatwe have,andsubsequentlyreaddressthe
problem at a later time whenand if purity
hasbeenachieved.


