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Correct use of the fan curve
Because of the combinationof spiraling con
struction costs,increasingcosts of borrowed
money, increasingenergycosts,andthe ever-
widening gap between energy supply and
demand,the needfor more careful attention
to the fine tuningof a building HVAC system
is rapidly being recognizedby both system
designersandowners.The efforts at what has
cometo be calledTBA, testing,balancing,and
adjusting,are requiredin new systemsat the
timeof start-up,becausethesystemscurrently
being designedare less forgiving of malad
justmentthan thosedesignedin the past,and
in existingsystemsas the first and fundamen
tal step in the retrofit process,whether that
processbe for the purpose of upgrading
modernizing an existing systemor for in
stigatingan energymanagementprogram.

Determine air flow quantities

This chapteraddressesonly onesmall partof
the system testing problem, but a vitally
important part: determiningair flow quanti
ties. Much has beenpublishedanddiscussed
in open forum on this topic. However, there
still appearsto be a fundamentalmisunder
standingon the part of many practitioners.In
the vast majority of installations,the mea
surementof the pressurerise across thefan,
used in conjunction with the publishedfan
curve, cannotbe utilizedto determinesystem
air quantities.

The problem is fundamentally that the
configurationof the installation differs from
that in which the fan was tested and the
resultingcurve developed.Even with the ef
forts made in recent years to addressthe
impactupon installationconfigurationsvis-a
vis testconfigurations,such as system-effect
factors, the fan pressure rise is a totally
unreliable meteringdevice.

Likewise, pressure differential readings
acrossother system restrictions provide, at
best,a rough approximationof systemflow
rate. The reasonis similar to that regarding
the fan curve: Pressuredifferentialsfor such
devicesas filters andcoils are determinedby
laboratory testing under ideal conditions,
whereinthe velocity profile acrossthe faceof
thedevice is totally uniform. However,in the
vast majority of installations,this uniformity
is not achieved.Changesin direction,separa
tions, fan inlet or outletflow patternsare all
contributorsto the nonuniformvelocity pro
files.

The only methodthatprovidesareasonable
degreeof accuracy,then,in determiningflow
ratein theair deliverysystemis measuringthe
velocity or flow ratein the systemductworkat
pointsat which adequatevelocity is available
for velocity pressuremeasurementsand at
which a reasonablyflat velocity profile exists.
The less consistent the velocity profile, the
morepointsmustbe measuredin thetraverse,
and the lower the accuracy. It has beensaid
that the majority of air-distribution systems
designedto dateare actually not balanceable
within a reasonabledegreeof accuracy.If this
statementis accepted,the responsibilitymust
be borne by the systemdesigners!In turn,
their reasonfor designingessentiallyunbal
anceablesystemshas beena lack of under
standing of the methods and techniques
requiredfor achievingthe fine-tuningadjust
ments.

Correct duct design important
With the foregoingconceptsin mind, a fun
damentalstepin thedesignof anyair-distribu
tion systemshould be to design air metering
sectionsinto theair conduitor ductingsystem.
Thesecanvary from flow nozzlesto built-in
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traversedevicesto simplesectionsof straight
ductworkof adequatevelocity 1500 to 2000
fpm with gradualinlet and outlet sections.
This approachto designing air flow test
sections into the system can usually be
achievedat no increasein constructioncost.It
will then provide the ready capability of
balancingand adjusting, and reduceman
hoursrequired to accomplishfine tuning.

To summarize,the primary considerations
in designinga balanceableair systemare:

* Installationof thefan or fanunit insucha
way as to achievethe leastpossiblepressure
lossresultingfrom the fan matchto delivery
systemsystemeffect.

* Routingandsizing sectionsin eachmain
and branch so that highly accurate flow
measurementscan be made, preferably by
Pitot tube traverse.

* Providing dampers for regulating the
flow in eachmain and branch.The dampers

should be mounted in the ductwork. De
pendenceupon dampersin the terminal de
vicesgrilles ordiffusersis notrecommended.

* Attention to the design of the returnair
or outdoor air intake systems. They are as
importantas the supplysystems.

Once the designerhas provided in the
systemthecapabilityof determiningthe volu
metricflow rateat a pointor at pointsthatcan
be summarized,the publishedfan curve be
comesan immediatelyuseful tool. Theinitial
premisewasthat thefancouldnot beusedfor
determiningthe flow rate from a field mea
surementof the pressurerise.However,once
the flow rate is determined, the published
curve canbereferredto directly to determine
theactualoperatingpoint, in identifyingboth
total pressureand horsepower.This is the
subtlebut all-important issuein comprehend
ing the significanceof curvespublishedfor the
use of the systemsadjustmenttechnician.


