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No details are minor
The fundamentalingredient of a successful
systemdesignis therecognitionof all param
eters relating to the system to be designed.
Assumingtheseparametersare properlyand
successfullyidentified and satisfied,the com
plete successof the designthendependsupon
what might be considered a second-order
requirement;attention to designdetails. It is
at this stage in the developmentthat the
designermustdecide upon the extentof the
detail includedin the constructiondocuments
vis-a-vis the skills of the installing mechanics
or contractor.It is likely that as many oper
ating deficienciesin mechanicalsystemshave
resulted from an overly optimistic judgment
of these available skills as from any other
singularreason.

This is not to criticize the level of skills of
the installing mechanics,but ratherto recog
nize that as the machineryand systemsbe
come more and more complex, the design
profession must assumean ever-increasing
responsibilityto addressthe constructionde
tails.

Simple examples cited
One simple example of such detail is the
method of installing a thermometerwell in a
pipe. It is not unusualto find wells two inches
long installed in a coupling that is well in
excessof that length,thusholding thesensing
inserttotally outof thefluid systemthesame
is true of temperaturecontroller wells. The
error introducedby this detail may be insig
nificant wherethereis a considerabletemper
aturedifferencebetweenthefluid beingsensed
and the surroundings,such as with a heating
watersystemat 220 F. But as thetemperature
differential decreases,as is thecasefor chilled
water or condenserwater systems,the error
becomesmostsignificant!

Other common problems found in the
method of installationof such wells are ther
mometerslocatedsuch that they cannot be
read or wells in a position such that they
cannothold the heat-conductingfluids.

Another example of such detail is the
methodof connectingcondensatedrain lines
from cooling coil drain pans. The lack of
attentionto this seeminglyunimportantdetail
hasbeenresponsiblefor extensivedamageto
countless ceilings, sometimespresentingan
unsolvableproblemafter thefact if adequate
spacewas not provided in the original con
struction for proper trappingof the air flows
throughthe piping.

If the interior of the condensatedrain pan
were at the samepressureas the drain outlet,
there would, of course,be no problem-it
would simply be a matterof gravity drainage
of the water. However, sincethe drain pan is
generallyat a pressuregreateror less than the
drain line outlet, the pressure differential
motivatesa flow of air throughthe openpipe.
Thefluid dynamicsrelatingto theeffectof this
air flow in either direction on condensate
drainagefrom the panand throughthepiping
systemis socomplexthat its resultscannotin
most cases be anticipated. To reduce this
complex problem to a manageablelevel of
understanding,it is commonpracticeto pro
vide a water seal trap simply to stop the air
flow. Thedesignproblem,then,reducesto the
properdesignof the trap.

Design drain trap properly

Probablythemosttroublesomedraindeficien
cies havebeenwith draw-throughtype units,
wherethe condensatedrain pan is on the fan
inlet side and is thus at a negativepressure
with respectto the surroundings.Figure 8-1
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illustrates the proper trap arrangementfor
this type unit, shownin the operatingcondi
tion. The trap functions like a simple man
ometer. It shouldbe designedsuchthatunder
no conditions is thereany accumulationof
water in the drain pan.The level of water in
the right leg is, of course,establishedby the

connectionpoint of the outlet pipe. The dif
ferencebetweenthis level andthe operating
level of the waterin the left leg is equalto the
negativestatic pressurein. WG at the fan
inlet. Dimension h3 is simply a margin of
safetywhich thedesignerestablishes,depend
ing upon conditions such as available space
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Fig. 8-1. Draw-throughunit.
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Fig. 8-2. Blow-through unit.
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andaccuracyof anticipatedpressurecalcula
tions. The depthof the trap below the outlet
h2 is critical. Upon unit shutdown,the level
in the leg will drop to thatat the outlet. Then,
upon restarting,it will rise to the midpoint
between the outlet level and the operating
level. The water to provide this rise comes
from the right leg, thusestablishingthe mini
mum dimensionfor ha as one-half h1. To
providea margin of safetyand to allow for
evaporation,the recommendedminimumdi
mensionfor h2 is thatequalto h1.Theopentee
at the top of the right leg is necessaryto
preventsiphoningof the trap on shutdown,
and it also servesas a point for priming the
trap.

It is readily seen that such trapping can
require considerablevertical space. If the
drain panis operatingat 3 in. negativestatic
pressure,the minimumdistancebetweenthe

bottomof the panand’ thebottomof the trap
is 6 in. plus the diameter of the pipe-
generallynot availableif not plannedfor!

A similar logic appliesto thetrap designfor
theblow-throughunit, whereinthe drainpan
is at a positive static pressure.This case is
shownin Fig. 8-2, illustratingthe conditions
with the unit running. Dimensionh1 is the
operating static pressureon the pan. The
depthof thetrap h2 must thenbeadequateto
providefor this depthplus a marginof safety;
therecommendeddimensionfor h2 is twiceh1.
The distancebetweenthe pan outlet andthe
trapoutleth3 is, in this case,notcritical if it is
held at anyvalueequalto or greaterthanzero.
If, however,it is negativei.e., thetrap outletis
abovethe pan outlet, the difference in ele
vation shouldnot exceedone-halfh1. If this
wereto happen,someof the operatingvolume
of the trap would be lost on shutdown.


