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Can we afford engineering?

Otherchaptersdiscussenergyeconomics,de
sign parameters,and maintenance.In proper
perspective,energy economicsand mainte
nanceare two designparametersrelating to
building systems. Still others addressmore
parametersthat should be consideredand
someof the mannersin which they should be
viewed. Few will disagreewith thesesugges
tions. However, it is anticipatedthat most
systemdesignerswill pose the question: In-
depth considerationof all these parameters
will produce a better system design, but,
realistically,doesthe presentsystemof finan
cial compensationfor consultingengineering
servicesin building systemsallow for all these
considerations?

To properlyaddressthis topic, let us review
theeventsleadingto thepresentsituationand
some of the marketplaceadjustmentsthat
have evolved recently as an inevitable re
sponse.

Before World War II, mostcommercialand
institutional buildings had only heatingand
ventilating systems.Heat was provided pri
marily by steamor two-pipehotwater,stand
ing radiation;ventilationwasby eithergravity
or fan motivated exhaust systemsin rare
instances,heatedmakeupair was provided.

Thesesystemswere generally designedby
manufacturersof steamspecialtydevicesor
their salesrepresentatives.In an effort to aid
the ownerin selectinga systemto bestsuit his
particularapplication,theconsultingmechani
cal engineering profession emerged. Many
early consultingengineerscame from manu
facturers’ designdepartments.

During this time, feeswere establishedasa
percentageof thearchitecturalfee,which was
basedon a percentageof the construction
cost, and they were equitablecompensation
for the work involved. Evenaftertheconsult
ing engineerassumedthe addedresponsibili
ties of laying out the piping-radiator-boiler
systemand specifying the componentsand
materials,this fee structureprovedadequate
for the time and skills involved.

After the war, a fantastic technological
evolution in building environmentalsystems
occurred.This technologicalboom through
the l950swas surpassedby no othernonsub
sidizedeffort in history. This technologymade
it possible for architects and the building
products industry to have almost complete
freedomof design in building shapes,space
functions,and materials. It also resulted in
extremecomplexity in, and dependenceon,
the mechanicalsystems.

Fee structure inadequate

In spite of these extensivechangesand the
resulting increaseddemandon the skills and
time of the mechanicalsystemsdesigner,the
conceptof the designfee as a relativelysmall
percentageof thesystemconstructioncosthas
remainedin most contracts.As a result, for
financial survival, most design firms had to
hold servicesto a level dictatedby the avail
able fees. Thus,standardizedoffice practices
that devotedthe most time to layout rather
thancostly in-depthanalysisbecamethe rule
ratherthan the exception.
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Understandably,this has causedless than
desirable results in satisfying many of the
designparameters.Recognizingthis,thebuild
ing industryhassoughtothermeansof obtain
ing morethoroughengineeringconsiderations
undersuchlabels as turnkey, systems,pack
age, etc. All of these are simply methodsof
providingthedesiredand neededengineering
servicesas a componentcost of theconstruc
tion contract.

Fee specialist consultant
Anothermethod thatevolvedfrom this is the
specialistconsultant,suchas the value engi
neer first cost specialist,energy specialist,
corrosionengineer,water treatmentconsul
tant, acoustical consultant,etc. Generally,
thesespecialistsare employedby the owner
outsideof the architecturalcontract.

It cannot be denied that either approach
provides;if properlyexecutedandapplied,a
meansof funding moreadequateengineering
fees.However,it shouldberecognizedthat the
competent,independentprofessionalwith no
profit motivation in a product, and with an
equalinterestin thebalancedintegrationof all
the design parameters,can best serve the

owner’s interests.One problem: How will he
becompensatedfor his efforts?

Complexity increases cost
In summary,the cost of engineeringbuilding
environmentalsystemshas increasedenor
mouslydueto increasedcomplexity.Consider
the cost burdensof computerizedload anal
yses, life cycle cost studies, maintenancere
quirementanalyses,energystudies, distribu
tion systemsanalyses,and energy source
analyses-allpart of the analytical require
ments before a line is drawn on a tracing.
Consider further, that these aspectsof the
design processrequire the skills of highly
educatedandexperiencedprofessionals.

Add to all of this the inverse motivation
built into the percentagefee contracts-in
creasedengineering hours devoted to cost
reduction,resultingin a reductionof compen
sation-andthe questionmust beasked:Who
is the beneficiaryof this arrangement?

This essaydoesnot proposeanswers,only
the question. Properly engineeredbuilding
systemsrequire monetaryinvestmentsin en
gineering.It is timetheindustryfacedthis fact
andsoughtan answer!


