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The potential for the
computer in the design of
building environmental
systems

Energyand computersare probably the two
mostcurrently discussedtopics in the HVAC
field. Although building systemshave been
utilizing energyfor centuries,it wasnot until
the increaseduse in recent years resulting
from product and systemadvancesthat did
not considerenergy economicsas a design
parameter,andtherecentawarenessof energy
source limitations by the public that the
energyparameterhascome forward.

The digital computer,on the otherhand,is
a relatively recent development,which can
handle, process,and store vast amountsof
information in microseconds.It found an
almost instant market in processingreadily
quantifiedvariables,suchas cost accounting,
bookkeeping,etc. Properly programmed,it
can "solve" complex problems in a small
fraction of the time it would take to do so
manually.In manycases,thetime requiredfor
a manualcalculationwould be soprohibitive
that an exactsolution would be impossible.

Design engineersin the HVAC discipline
were not quick to utilize theseadvantagesfor
severalreasons,thusthe 15- to 20-yeardelay.
Somereasonsfor this time gap are:

* Designers lacked training and skill to
authoror use programs.

* The need was not evident."Successful"
systemshad beendesignedfor yearsutilizing
manualcalculations.

* Fee structuresdiscouragedimprovedde

signs utilizing computertechniquesat added
design cost.

* Catalogdataon componentsandsubsys
temsin tabularor graphicformwereaccepted
as accurate.

* Most designfirms were relatively small
andcould notfinanciallyafford thenecessary
hardware.

Computer use now recognized
Numerouschanges,however,haveoccurred
in the pastfive to ten pearsthathavecreateda
vital interest in computerized techniques.
They are:

* Recentengineeringgraduateswere edu
cated in computer programming and use
techniques.

* Shared-timenetworks availed even the
smallestfirm of large-capacitycomputersfor
a relatively small terminal leasecharge.

* First cost pressuresaccompaniedby sig
nificantadvancesin systemsconceptsinitiated
an elementof need.

* Energyawarenessby thenonengineering
public hasopeneda marketfor energycalcu
lationscalculationssocomplexandextensive
that manualsolutionswould be prohibitively
expensive.

Enormous sums of capital were invested
throughout the decadeof the seventiesin
seekingmethodsto use the computeradvan
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tageouslyin this field; many efforts failed.
However, at this time a plateauhas been
reachedfrom whichcomputertechnologywill
doubtlessmove into a lastingand functional
pattern.

Differences are cited
One lessonlearnedwas that thereare signifi
cant differences between engineering com
puterprogramsandso-calleddataprocessing.
Data processingprograms are based on a
well-definedset of equations,numericalrela
tionships, or algorithms, and can be effec
tively written by professionalcomputerpro
grammers.Most programsrelatedto HVAC
however,are so complex that the mostvalid
programsare written by skilledsystemsengi
neers,for whom computerprogrammingis a
secondaryskill. Programsthusdevelopedare
a bit more cumbersomebut generallyvalid.

Another significant difference is twofold.
First, hardwarecapacitylimitationsare most
detrimental. And second, logistics are such
that the schedulingof the computerfor per
forming a calculation cannot be predeter
mined. Whenusedas a designtool, comput
erized techniquesare most cumbersomeif
accessto thehardwareis notreadilyavailable.
The reasonfor this is that a good design
program does not provide the answer; it
providesvalid informationbasedon theinput.
Thus,when the output is obtained,it is often
necessaryto study it, and then changethe
input as dictated thereby until the output
reflects the most desirabledesign.Thiscon
cept has been challengedby some, but the
majority concur.

Computer improves accuracy
Anotherlessonlearnedis that HVAC system
designandsystemanalysishavebeenless than
exactsciences.For example:

* Load calculations formerly used pro
vided an "adequate"answer.However,when
thecomputerwasemployedto quantifymany
judgmentsandapproximationsof themanual
techniques,it was found that considerable
basic researchin building load phenomena
was required.

* Elementary energy calculation tech
niquespreviouslyused,suchas thedegree-day
and simplified bin calculations,werequickly
seento relatepoorly with actualenergyusage
in commercialand institutionalbuildingsbe
cause of the consumptionof auxiliary sys
tems, controltechniques,andventilationand
occupancyschedules.Again, considerablere
searchefforts to identify the algorithmswere
dictated.

* Fluid systems‘designs,classicallybased
on standardizedconstants applied to the
Darcy Weisbachequationand Moody’s fric
tion factors,were found to be usefulonly for
sizing piping systems on the basis of full
designflow in all branches.Again, extensive
researchinto the dynamics of the system
undervarying operatingconditionswasdic
tated.

In summary, the computer is not only
cominginto focusas animportantdesigntool,
but efforts at its application have opened
many doors indicating a need for develop
ment of the science.


