Lockheed
Sooeed, MEMORANDUM

TO: Distibution DATE : October 3, 1991
FROM: D. Vaillette MEMO NO.: DPV:91/13

SUBJECT : Correlation of Pressure Drop Berween Test and COLDPLATE

REFERENCE: 1) French, K., "Air Flow Impedance Survey”,
Labk Report MNa. 1716%, 7/9/91.

2} Renaud, T.BE., "COLDPLATE"™, Yaraion 2.9,

The pressure drop for a SEM-E flow thru core was tested at the
Envirconmental Leb on 779791 (Reference 1l). Figure 1 shows the
core that was tested. COLDPLATE (Reference 2), & computer program
developed by Tom Renaud that evaluates heat exchangers, was used
to predict the theoretical pressure drop. The purpose of this
memo L3 to show the correlation between test and COLDPLATE.

The test consglst of & lE"x1E"x1lE" box mounted to the inlet of the
flow thru core {sudden contraction). The ocutlet of the core ia
exposed to the room (audden expansiosn). The static pressure
inside the 16"xl6"x16™ box was measured sk various flows, The raw
test data results are shown in Table 1 and the COLDFLATE model ia
shown in Table 2.

Figure 2 shows the correlation between test data and COLDPLATE
for an effective width of 4.71 inches. The 2.71 lnch width
includes 2 plugged passages. It was assumed that during
fabrication 1 passage on each side of the center rib would becoms
plugged. The results in Figure 2 shows the worse casze error to be
20.4% at 2.2 SCFM, At low flow rates the error may not be as
gignificant due to accuracy (if it is withim .l inches of water)
and other effecta not accounted for in the analysis. At higher
SCFM you would expect better correlation because acouracy and
other effects not accounted for would be significantly less than
the total loszs theu the core. For example, at 15.3 SCFM, the
errcr was .4 %,

By examining the flow thru core tested (Unit C), it was seen that
more than 2 passages were plugged. In fact roughly 3.5 passages



were plugged and another passage had debris to make it partially
blocked. COLDPLATE was re-ran with an effectiwve width of 4.53
inches, in order to account for the blocked passages. Figure 3
shows the correlation between test data and COLDPLATE. The
maximum error was 16%, but again this was at low SCFM. At the
highest S5CFM measured, the error was only B&.

In surmmary, the pressure drop determined by COLDPLATE correlated
well with test data. The flow thru cores need to be inapected
during fabrication to insure that not many passages are blocked.
If too many passages are blocked then the pressure drop will be

larger than expected.
gﬁZuMﬂ\MLh)ijgl_

David Vaillette
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TABLE 1
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SEM-E FLOW THRU PRESSURE DROP

SGEOMETRY
LENGTH=5.88,
WIDTH=4,71,
FHEIGHT=.085,
FTHICE=,010,
FDENSITY=10,
FTYFE-'RECTANGUL&R'.
CTHICK=,02,
BTHICE=,02,

3

STEMFERATURE
TEMPIN=21.1,

s

$PRESSURE
ALTIN=0,
=

$COLDPLATE POWER
FOWERL1=. 0701

$

$FLUID PROPERTIES
FLUID='AIR'

3

$FLOWS
CFM=14.5,15.3,2

$FAN_POWER

$PRESSURE DROP
H-I NLET- & 5 ]
KEXIT=1.5,

=

$COLDPLATE PROPERTIES

s

SEXTERNAL TRANSFER
d =

SPLOTS

-4

SNONISOTHERMAL

3
SEXTRA_NODES_DATA

5
$SOURCE DATA

SEXTRA_CONDUCTORS DATA

TABLE 2



