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Design parameters
Whetherit bein operatinga business,creating
an artisticwork, working at a skilled trade,or
practicingengineering,there is an inherent
tendencyto filter out many of the seemingly
insignificant bits of basic knowledgeupon
which our expertisewas structuredand base
our daily functioning and decisionson se
lectedconglomerationsof thesebasics.This
developmentalprocesscomeswithexperience
and is a prerequisiteto effective production.

From time to time,however,with changing
technology,social structures,monetaryeco
nomic conditions, etc., every practitioner
shouldreevaluatethe parametersuponwhich
he is basinghis daily decisions.Thereevalua
tion of parameters,if applied to engineering
designs,would producevastlydifferentresults
from those we have seen in the past two
decades.

To developthis concept,considerthat as
any new field or engineeringtechnology is
born, there is essentially only one design
parameter-performance.Examples:that the
machineconvertthermalenergyto shaftwork;
that the generatorconvert shaft work to
usableelectricenergy;or that thebridgespan
the river and support the weight required.
Then, as eachfield of engineeringtechnology
matures,other design parametersinevitably
are required. Take, for example, the heat
engine,for which the original parameterwas
simply to convertenergyfrom a thermal to a
mechanicalform. Subsequentparametersthat
evolved included improving the heatrateor
energyefficiency, decreasingthe weight-to-
horsepowerratio, reducingthe maintenance
requirements,refining or improving theauto
mationandsafetysystems,anddecreasingthe
productionor manufacturingcostper unit of
powerproduced.

As the practicingengineerembarksupon

any phaseof design,heis well advisedto stop
for a momentandcompilea list of thedesign
parametersthat he will attemptto satisfy.In
the field of building systemsdesign,as in any
discipline of systemsengineering,such an
examinationof relevantparametersmust be
undertakenat numerousphasesthroughout
the design development.A typical listing of
suchphasesrelatingto building environmental
systemswould be:

* Establishmentof indoor conditions.
* Calculationof theloadsand loadprofiles.
* Selectionand design of terminal control

systems.
* Selectionanddesignof terminaldistribu

tion systemsand methods.
* Selectionof types of thermal distribu

tion systemsand subsequentdesign.
* Selectionanddesignof ranges,rates,and

thermallevelsof thermaldistributionsystems.
* Selectionand design of high-levelheat

ing primary conversionsystem.
* Selectionand design of low-level cool

ing primary conversionsystem.
* Selection of high-level heating energy

sourceor sources.
* Selection of low-level cooling energy

sourceor sources.
Consider,forexample,thefirst phaselisted

above-establishmentofindoorconditions.If
this questionwere addressedhastilyregarding
air conditioning for human comfort, one
might statea specific dry bulb temperature
andrelativehumidity suchas75 F DB and50
percent RH. But upon reflection, we all
realize that the basic parameteris human
comfort.Thermalcomfort, in turn, is a physio
logical phenomenonachieved by a balance
betweenmetabolic heat rate input, work
producedoutput, and heatdissipatedre
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work

jected. In oversimplification, the human.
machinecan be describedthermally by the
classicalblock diagram used in elementary
thermodynamicsto illustrate the secondlaw
see Fig. 3-I. The designerof the thermal
environmentis concernedchiefly with the heat
dissipation.Considerationof theheattransfer
phenomenaaffecting this exchange-radia
tion, convection,evaporation,and conduc
tion-establishesthefollowingcomfortparam
eters:

* Dry bulbtemperature.
* Relative humidity.

* Mean radiant temperaturesenclosed
and"exposed"surfaces.

* Externalradianteffectssolar,directand
reflected.

* Contact surface temperatureschairs,
desks,etc..

* Air velocity.

Obviously, this is quite an expansionfrom
simply dry bulb temperatureand relative
humidity. However, thousandsof buildings
enclosingmillions of squarefeet have been
constructedwithout theability to providefor
thermalcomfortbecauseof a failure to recog
nize one or more of theseas relevantparam
eters.Thischapterdoesnot includeadiscus
sion of someof thesetypical failures,butevery
practicingengineercan providehis own.

Anotherinterestingaspect:It becomesim
mediatelyevident that the thermal environ
mental system is not added to the building;
rather,it is anintegralpartthereof.Thedesign
engineer,therefore,cannotavoid involvement
in the basic building design,or at least in the
aspectsrelated to heatexchange.

Other chapterswill deal with parameters
relating to the otherphasesof design.In the
meantime,compile your own listings; in addi
tion to improving the wisdom of designde
cisions, this will makeit increasinglyevident
why the engineer must participate in the
architecturalaspectsof building design de
cisions.
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Fig. 3-1.


