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- FIELD TESTS OF 2- AND 40-TUBE CONDENSERS AT THE
EAST MESA GEOTHERMAL TEST SITE

R. ¥. Murphy N. Domingo

ABSTRACT

Two water—cooled isobutane condensers, one with 2 tubes
and one with 40 tubes, were subjected to field tests at the
East Mesa Geothermal Test Site to assess relative heat trans—
fer performance in both surface evaporator and direct—contact
evaporator modes, The five groups of tests established that
field performance wes below earlier laboratory—determined
levels and that direct—contact eveporator mode performance
was: poorer than that for the surface evaporator mode. In all
test situations, fluted condenser tubes performed better than
smooth condenser tubes. Cooling water quality had no signifi-
cant effect on performance, but brine preflash in the direct—
contact mode did promote some relative performance improvement,

Important implications of these results for binary geo-
thermal power plants are that (1) working—fluid-side impuri-
ties can significantly degrade heat transfer performance of
the power plant condensers and (2) provisions for minimizing
such impurities may be required,

1. INTRODUCTION

Previous studies have indicated the significant role that heat ex-—
changers play in determining,fhe econaﬁic feesibility of geothermal binary—
cycle power plants.? This importaﬁce,i# related to two primary character—
istics of such plants: (1) the relatively high rate of heat transfer re-
quired pei unit of electrical power output and (2) the'teiatively poor
heat transfer properties of candidate binary-cycle flnids.. These factors

point toward a requirement for comparatively large versions of conven—

, tional heat exchangers, which, in the aggregate, can répresent a major

fraction of total plant capital investment. »

Recognition of these relationships led to a program at Oak Ridge Na-
tional Laboratory (ORNL)‘fnnded by the U.,S. Department of Energy (DOE),
Division of Geothermal Energy, to develop 1mp;oved heat exchangers for
application to the geothermal binary-cycle situation, Emphasis to date
has centered on the heat rejection end of the cycle with particular atten—

tion given to advanced surface condensers.




Single-tube laboratory experiments have been conducted to evaluate

the performance of a2 wide range of condenser tube geometries, orienta—

tions, and materials. Test results showed consistent high performance
achieved by a class of fluted condenser tubes operated in the vertical
orientation.?,?

Based on these encouraging results with single tubes in the labo~
ratory situation, the subsequent condenser development plan included
(1) verification of tube bundle performance under laboratory conditionms,
(2) examination of materisl/fabrication/cost trade—offs for field applica-
tion, (3) field testing of the resulting design with a surface evaporator,
(4) assessment of application to a field direct—contact evapordfor situa-—
tion, and (5) field testing of a unit designed for operation with a direct-
contact evaporator if deemed appropriate by the assessment; Because of
budget and schedule constraints, the plan was compressed to “piggyback"
and mesh with independent equipment tests being comnducted by DSS Engi-
neers, Incorporated, and Barber—Nichols Engineering Company involving a
direct—contact evaporator, turbine, brine preflash unit, and direct-
contact condenser at various times at the East Mesa Geothermal Test Site.
Al though this sitnation did not permit attainment of the orderly develop—
ment sequence outlined previously, much field operating experience was
gained, and several important experimental conclusions were reached during
the various groups of tests., If the work reported here contributes to the
realization of improved heat exchangers for broadening world emergy op-

tions, it will have served its purpose well,



2. EQUIPMENT AND FACILITIES

The condenser field tests involved equipment and facilities under the
.control of several organizations., This section describes the most impor—
tant components in some detail and classifies their various configurations

into convenient test groupings.
2.1 The DSS Apparatus

The DSS experimental loop provided for the continuous circulation,
contact, and separation of geothermal brine and isobatane.‘:‘ Heat from
the brine was transferred to the isobutane in a direct-contact evaporator
or a surface evaporator, depending on the chosen mode of operation, Other
major components of the DSS apparatus included a hot well, brine and iso~
butene pumps, e separator, and a service condenser.

Isobutane liquid was pumped from the hot well to the evaporator,
where it was vaporized with heat from the brinme. The’vapor was then ex-
panded, condensed, and returned to the hot well to complete the cycle.

Hot brine was‘pumped from the geothermal supply manifold to the
evaporator. where heat was removed to vaporize 1sobntane. The spent brine

passed throngh the test pad manifold to the holding pond, o
' Cooling water obtained from the cooling tower basin was pumped
through the test pad manifold into the service condenser. After absorb-
ing heat from the condensing isobntane. the cooling water returned to the
manifold and fed spray nozzles in the top section of the cooling tower.

2,1.1 Direct—contact evaporator

The DSS direct-contact evaporator oonslsted of & single eolumn with
an inside diameter of 152 mm (6.0 in.) and an overall height of about
4.0 m (13 £t). The distance between the‘ieobntane-distribntor at the
bottom of the column end the brine distribntor at the t0p was 3.5 m
1 (10.3 £¢). ” | , ‘
" Isobutane liquid was lntrOdaoedlnear the bottom of the column through
a plate containing 390 drilled holes, each 1.52 mm (0.060 in.) in diame-

ter. Brine was introduced through a perforated distribution ring near




the top of the column. - Isobutane vapor leaving the top of the column
passed through a knit stainless steel wire-mesh demister pad 152 mm
(6.0 in,) deep that was intended to minimize carryover of either liquid
isobutane or brine,

Numerous connections were provided on the shell of the column for
vents, drains, and instrumentation including three thermowells, one pres—
sure gauge connection, two manometer taps, and four high—preséure windows
(or "bulls—eyes"”) for viewing the dispersionm.

2.1.2 Surface evaporator

For operation in the non~direct—contact mode, a surface heat ex—
chaiger in a "hlirpin"‘confignfation vas used to transfer heat from the
brine torthe isobutane., This single-pass tube—in—tube nnif,performed
with brine inside the inner tube and isobutane in the annulus,

2.,1.3 Service condenser

Isobutane vapor, after expanding through a turbine, valve, or dummy
nozzle, was condensed on the shell side of a conventional shell-and-tube
heat exchanger by cooling water flowing through a single pass of fubes.
The unit was installed in a counterflow arrangement with its longitqdinal
axis tilted 20° from the horizontal., The inlet for isobutane vapor was at
the upper end of the exchanger, and the outlet for the condensate was at
the lower end. The total heat transfer area for this brass and cast—iron

service condenser was 11,15 m2? (120 ft2).

2.1.4 Hot well

The hot well served as a receiver for the isobutane condensate from
which the isobutane evaporator feed pump took suction. The vessel, 1.8 m
(6 ft) long and 260 mm (10.6 in.,) in diameter, was installed with its
longitudinal axis tilted slightly from the horizontal to facilitate flow
to the pump suction line. As operating conditioms changed, the amounts of
liquid isobutane inm various parts of the apparatus,changed,rﬁnd the hot
well provided the liquid inventory to cope with Both theserchanges and
losses through leakage. |

&;;




2.1.,5 Pumps

The isobutane was circulated by a four—cylinder (John Bean Model
T-04102) outside-packed plunger pump rated at 6.3 x 10~¢ m?/s (10 gpm) ca-
pacity. The brine pump was an outside—packed triplex plunger type (John
Bean Model M-0910) with a rated capacity of 4.4 x 10~¢ m?/s (7 gpm).

2.2 The ORNL Two-Tube Condenser

The OBRNL two—tube condenser was originally emvisioned as an easy—-to—
install versatile apparatus to obtain side-by—side vertical cqndenser
tube data in a stable field-test enviromment. It later came to be used as
a reliable tool in evaluating the effeots of various operating parameters
on condenser performance., These requirements were met using a relatively
simple shell—and-tube configuration modified to take advantige of experi-
ence gained in ptevious.laboratory experiments wifh single—tube counden—
sors,

For the test at East Mesa, vapor feed to the ORNL two—tube comndenser
was provided by either the DSS direot—contact evaporator or the DSS sur—
face evaporator. The product condensate from the ORNL two—tube comdenser
drained to the DSS hot well. Cooling water supply and return comnections
wore made to the test pad manifold piping.

2.2.1 Shell and heads

The shell of the two—tube condenser (Fig. 2.1) was fabricated from
6~in. sched—-40 stainless steel pipe. Shell pemetrations weré provided
in the upper section for pressure and temperature sensors, iﬁ the middle
section for two view ports and ome liquid—-level port, and in the lower
section for the vapor inlet.

The two heads were fabricated from 6—in., 150-1b stainless steel blind
flanges and were mated to the 6—in. 150-1b weld neck flanges that comprised
the top and bottom ends of the shell. Each head contained two 25.4-um
(1.00-in.) holes with Buna=N O-ring seals to accommodate two test tubes om
76.2-mm '(3.,00-in.) centers. A port for venting the shell of the condemser
was provided in the top head. Two additional pemetratioms in the bottom

head allowed for condensate drainage and a second liquid-level port.
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Fig. 2.1. The ORNL two—tube condenser — shell and heads drawing,




VWhen assembled as shown in Fig. 2.2, the shell and head combination
gave a total available vertical condensing length of 1,194 m (47.0 in,).

2.2.2 Tube installation

Because the heads on the two—tube condenser were designed to seal
smooth 25.4-mm-diam (1.00-in,) tubes, fluted tubeg were prepared for test-—
ing by welding & smooth adapter sleeve to each fest'tnbe end (Fig. 2.3).
During installation, the top head was removed, and the test tubes were in—
serted downward into the shell until the bottom sleeves slipped through
the O-ring seals in the bottom head, The top head was then slipped over
the top sleeves and bolted to the shell flange to complete fhe shell—-side
sealing operation. Next, inlet and outlet cooling water connections were
made to the protruding sleeves at the bottom and top heads, respectively.
Finally, a 19,0~ or 12,7-mm—diam (0,75- or 0.50-in.), full-length solid
rod insert was centered and sealed inside the tube in each chanmel to

achieve the desired water—side conditions (Appendix D).

2.2.3 Test tubes

Eleven tubes of eight distinct types were tested in the ORNL two-tube
condenser during this invcétigation. Two specimens ecach of tube types A,
F, and F-3 and one each of the five other types were employed in the stu-
dies, Letter designations and physical characteristics of the various
tube types are given in Table 2.1. Photographs of samples of the test
tubes are presented in Fig, 2.4,

Tube types A, W, X, Y, and Z were smooth tubes, while tube types F,
F—3. and L had outside flutes. Details of the F and L cross sections are
illustrated in Fig, 2.5. All tubes were made of aluminum éxcept typés
W (copper), X (brass), and Z (mickel). o ‘

Tube type F-3 was a*v@riation of tube typebF created‘by attaching
three rubber skirts to the outside tube wall, éach 0.79—mm-thick (1/32-
in.) neoprene ékirt was placed in a slot 3,18 mm wide by 0.10 mm deep
(0.125 in., by 0.004 in.) machined into a type F flﬁted tube.‘ The three
skirts divided the tube into four equal lengths and aided condensate

drainage from the outside tube surface.
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Fig. 2.3. Sleeve adapter installed on sample fluted tube.

- Table 2.1.

Characteristics of test tubes

[nominal 2,5-cm (1-in,) OD, 1.2 m (4 f£t) long]

R Surface area Number of
Tube Description Material [n? (££2)] flutes
Inside Outside External Internsl
A ASmooth' Aluminum 6061-T6 0.08287 (0.892) 0.09523 (1.025) 0 0
. Fa Single-fluted Aluminum 6063 0.08110 (0.873)7 0.09643 (1.038) 48 0
1®  Single-fluted Aluminum 6061 0.08018 (0.863)  0.13973 (1.504) 60 0
¥  Smooth Copper ASTM B-75 ~0.08287 (0.892)  0,09523 (1.025) 0 0
X Smooth Brass alloy 330 ’
(ASTH B251-67) 0.08287 (0.892) 0.09523 (1.025) 0 0

Y ‘Smooth Aluminum 2024-T3 0.08287 (0.892) .0..09523 (1.025) [

Z °  Smooth Nickel ASTM B-161 0.08287 (D.892) . 0.09523 (1.025) 0 0

%Areas based on 1.17-m (46-in,) tube

lengths,

lengths.

All other tubes were of 1.19-m (47-in,)
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TUBE F-3

Fig. 2.4. Sample sections — tube types A, F, F-3, and L.

The external perimeter of each fluted tube was measured as the length
of thin tape forced to conform closely and completely around the outside
surface of the tube. The external surface areas in Table 2.1 apply to the
tubes after preparation for testing. The areas of the smooth tubes were
based on & 1.194-m (47.0-in.) length — the total length available within
the condenser shell, [Comparable length was 1.219 m (48.0 in,) for the
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TUBE L
ENLARGEMENT: —| |e— 0.01 in. (about 17X)

Fig. 2.5. Enlarged cross sections — tube types F and L,

single-tube condenser used in laboratory tests in Refs. 2 and 3.1 How-
ever, the areas of the fluted tubes.nre,based on 1.168-m (46.0—in.) ef-
fective length to gccount for the 12.7-mm (0.50-in,) adapter sleeve and

installation clearance on each end of the £1uted tubes.

2.3 The ORNI, 40-Tube Condenser

The ORNL 40-tube condenser was a first attempt at incorporating into
a practical bnﬁdle cohfiguration the apparent advantages found during
tests of individual vgttical-fluted condenser tubes, The resulting shell-
and—tube heat exchanger was sized specifically—foi operation with the DSS
apparatus, A U—-tube configuration with four water—-side passes and four
vapor—-side baffles was chosen. The water inlet and outlet, vapor inlet,
and condensate outlet were all located near the bottom of the condenser
in this design. -

2.3.1 Shell and water head

The shell of the ORNL‘40-tube condenser‘ias fabricated from 12-in,
sched-40 stainless steel pipe with & 12-in., sched-40 stainless steel pipe




12

cap welded to the top end and a 12-in. 150-1b stainless steel weld—neck
flange welded to the bottom end (Fig. 2.6). Various pemetrations in the
shell provided for vapor entry, venting, bundle viewing, and monitoring of
pressure, temperature, and liquid-level conditions on the isobutane side
of the condenser,

The water head was made by welding a 12—-in, 150-1b aluminum weld-neck
flange to an aluminum disk. Penetrations in the disk accommodated cooling
water supply and return comnections as well as a condensate drainage

line,

2.3.2 Tube bundle

The type F tube bundle was of a U-bend configuration with four—pass
water—side flow. Construction of the bundle required 15 tubes bent to
form the outside rows of the bundle plus 10 more tubes bent and welded (to
avoid minimum radius bends) to form the immer rows. The "40-tube" count
denotes the number of vertical fluted tube lengths rather than the actual
number of separate pieces involved in the construction., All tube ends
were welded to the aluminum tube sheet (Fig. 2.7).

Four rubber sheets attached by Pliobond adhesive to each fluted tube
were arranged along the bundle length to aid with condensate drainage, to
act as baffles for guiding the vapor flow on its shell-side passes, and to
reduce the potential for tube vibrations., The resulting arrangement was,
in some sense, comparsble with that achieved with tube type F-3 in the ORNL
two—tube condenser. In addition, two shrouds (or longitudinal baffles)
served as vapor flow guides to minimize bypassing of the bundle core,

The total installed outside heat transfer area of the tube bundle was
calculated to be 4.487 m2 (48.3 ft2), Photographs of the tube bundle are
presented in Figs. 2.8 and 2.9.

Condenser assembly was accomplished by mating the bundle tube sheet
to the shell flange, which, in turn, was bolted to the water head (Fig.
2.10). Two Buna—-N gaskets — one between the shell and the tube sheet and
the other between the tube sheet and the water head — were used to prevent

isobutane or cooling water leakage to the surroundings.
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The ORNL 40-tube
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condenser — tube bundle photo,
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The ORNL 40-tube condenser — tube bundle with shell.
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2.4 PRast Mesa Geothermal Test Site

The East Mesa Geothermal Test Site, located near Holtville, Califor—
nia (Fig. 2.11), and operated for DOE by Westec Services, Incorporated,
provided test pad space, geothermal brine and cooling water access, utili-
ties, and various sﬁpport services during the ORNL experiments described
in this report. Figure 2.12 gives a general view of the test pad area
with both ORNL and DSS equipment in place. The primary brine source well
was Mesa 6-2, which gave gauge pressures at the supply manifold of 0.931
to 1.048 MPa (135 to 152 psi) and temperatures of 422 to 439 K (300 to
330°F) over this test period. ' '
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Fig. 2.11, Map of East Mesa Geothermal Test Site and surrounding
area.
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FIELD TESTS OF 2- AND 40-TUBE CONDENSERS AT THE
EAST MESA GEOTHERMAL TEST SITE

R. W, Murphy N. Domingo

ABSTRACT

Two water—cooled isobutane condensers, one with 2 tubes
‘and one with 40 tubes, were subjected to field tests at the
East Mesa Geothermal Test Site to sssess relative heat trans—
fer performance in both surface evaporator and direct-contact
evaporator modes, The five groups of tests established that
field performance was below earlier laboratory—detesrmined
levels and that direct-contact evaporator mode performance
was poorer than that for the surface evaporator mode. In all
test situations, fluted condenser tubes performed better than
smooth condenser tubes, Cooling water guality had no signifi-
cant effect on performance, but brine preflash in the direct-
contact mode did promote some relative performance improvement,
a=——]mportant implications of these results for binary geo-
thermal power plants are that (1) working-fluid-side impuri-
ties can significantly degrade heat transfer performance of
the power plant condensers and (2) provisions for minimizing
such impurities may be required.

1. INTRODUCTION

Previous studies have indicated the'significant role that heat ex-
changérs play in determining'the econamic‘feasibility of geothermal binary-
cycle power plants;i This importance is telatéd to two primary gharactet—
istics of such plants: (1) the relatively high rate of heat transfer re—
quired per unit of electrical power output and (2)rthe teiatively poor
heat transfer properties of candidate binary-cycle fluids.' These factors
point toward & requirement for comparatively large versions of conven-
tional heat exchangers, which, in the aggregate, can represent & major
fraction of total plant capital investment.

Recognition of these relationships led to a program at Oak Ridge Na~
tional Laboratory (ORNL) funded by the U.S. Department of Energy (DOE),
Division of Geothermal Energy, to develop imp;oved heat exchangers for
application to the geothermal binary-cycle situation. Emphasis to date
has centered on the heat rejection end of the cycle with particular atten-

tion given to advanced surfece condensers,




Single-tube laboratory experiments have been conducted to evaluate
the performance of 2 wide ranée of condenser tube geometries, oriemta-
tions, and materials, Test results showed consistent high performance
achieved by a class of fluted condenser tubes operated in the vertical
orientation,2,?

Based on these encouraging results with single tubes in the labo-.
ratory :itnation,7thersubseqnent condenser development plan included
(1) verification of tube bundle performance under laboratory conditioms,
(2) examination of materiel/fabrication/cost trade—offs for field applica—
tion, (3) field testing of the resulting design with a surface evaporator,
(4) assessment of appliéatidn to a field direct—contact evaporator situa-
tion, and (5) fiel@rtc;ting‘of e unit designed for operation with a direct-
contact eveporator if dedmed sppropriate by the :sses#ment. Because of
budget and schedule constraints, the plan was compressed tor"piggyback"
and mesh with independent eqﬁipment tests being conductcd by DSS Engi-
neers, Incorporated, and Barber—Nichols Engineering Company involving a
direct-contact evaporator, turbine, brine preflash unit, and direct-
contact condenser at various times at the East Mesa Geothermal Test Site.
Although this situation did not permit attainment of the orderly develop—
ment sequence outlined previously, much field opereting experience was
gained, and several important experimental conclusions were reached during
the various groups of tests. If the work reported here contributes to the

realization of improved heat exchangers for broadening world energy op—

tions, it will have served its purpose well,

g O



Fig. 2.12., Test pad
DSS equipment in place.
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2.5 Equipment Configurations

The ORNL condenser tests at East Mesa were conducted in five separate
groups. These five groups have been further broken dowﬁ into ten cate—
gories based on time period, test'condenser. and service evaporator (Table
2.2) to facilitate description of the various equipment configuratioms.

Conducted in March and April 1978, the Groﬁp I tests involved use of
the two-tube condenser as installed on the upper deck of the DSS rig (Fig.
2.13). Connections and operating conditions were dictated by the require—
ments of the Barber—Nichols turbine "endurance tests" scheduled during this
period.4,¢ Both surface and difect-contact evaporator modes were used in
this initial field-test effort,

The 40-tube céndenser was first installed during the Group II tests
of May and June 1978. An angle iron (steel).frame was provided to mount
the condenser on the test pad beside the DSS rig (Fig. 2.14). A small
trailer was also added to accommodate instrumentation and other experimen—
tal equipment.

Preparation for the Group III tests of August and September 1978,
included significant modifications to both experimental condensers includ-
ing liquid-level indicators, larger condensate return lines, and separate
frame mounting (Fig. 2.15). Several additional shell penetratioms in the
40-tube condenser were used for temperature monitoring., Two large glass
view ports were welded to the two-tube unit to allow observation of the
tube surfaces. A condensate temperature monitor was added to the two—tube
instrument package. An attempt was also made to evacuate the combined
ORNL~DSS apparatus and to fill it with high—-purity isobutane.

For the Group IV tests conducted in October and November 1978, only
the 40-tube unit was operated and only the direct-contact evaporator mode
was used, Operating conditions were dictated by the requirements of the
Barber—Nichols preflash unit experiments scheduled during this period.*,?

The final series of tests repoited here was Group V. A demineralized
wvater loop was installed to aid in establishing water-side fouling effects
on the two—tube condenser, Experiments were limited to the surface evapo—
rator mode during these runs. The relevant equipment arrangement is illus-—

trated in Fig. 2.16.




Table 2.2. The ORNL East Mesa condenser test outline
Test dates
Group ; ‘ Co:dq:ser Evapor:tor Comment s
Beginning  Ending yP type |
I . f
A 3/12/18 3/26/78  2-tube Surface Barber—Nichols turbine "endurance runs;" 2-
B 3/27/78 4/06/178 2-tube Direct— tube condenser installed on upper deck of DSS
S contact rig
11 i o | |
A 5/31[78‘ 6/28/78i - 40-tube Surface  40-tube condenser in separate frame; trailer
B 6/28/78 6/29/18 40—tube Direct- with thermocouple recorder, voltmeters,
Co . L contact heater controls, and voltage regulator in—
- stalled :
I1Y ’ ‘ ; .
A 8/22/78 9/19/78 40—-tube Surface Pumpdown and high—purity isobutane fill;
B 9/19/78 '9/24/178 2-tube Surface both condensers with liquid-level indicators,
C 9/25/78 9/26/18 ~ 40—-tube Direct- larger condensate lines, and separate frame
‘contact mounting; sampling capability; 40—tube — addi-
D 9/27/18 9/28/178 2-tube Direct— tional shell temperature monitors; 2—tmbe —
‘ : contact two view ports, bigger condensate drain, con
' densate temperature monitor
v 10/31/78 11/09/78 40—-tube Direct- Barber—Nichols preflash unit tests
. . ‘ contact
\'4 3/20/79 3/29/79 ~ Surface = VWater—side fouling tests; demineralized water

2~tube

- 1loop installed

IT
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ORNL two—tube condenser installed for Group I tests.
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tube condenser installed for Gtoup IT tests.

The ORNL 40~

14,

Fig. 2,
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ORNL—PHOTO 763579 U
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Fig, 2.15. The ORNL 2- and 40—tube condensers installed for
Group IXI tests. '




|
i
i
}

ORNL-PHOTO 7552-79

25

‘The ORNL two-tube condenser installed for Group V tests.

Fig. 2.16.




26

3. INSTRUMENTATION AND SAMPLING

Measurements were taken during the tests to determine the heat trans-—
fer performance of the ORNL condensers under various sets of specified
conditions. Primary measurements established operating heat loads and
temperature differences associated directly with evaluation of condenser
performance. Secondary messurements verified steady-state conditionms,
proper equipment operation, instrument comsistency, and safe operating
conditions. Measurement techniques varied somevhat among test,grdups de—
pending on respective requirements and goals, A comprehensive flow and

instrument schematic is p:esented in Fig. 3.1.

3.1 The DSS Apparatus

Most measurements taken from the DSS apparatus were of secondary im—
portance in the ORNL condensér tests, Temperature indications from iron-
constantan thermocouples were transmitted to e multichannel recorder for
control, comparison, and steady—state assessment. Bimetal thermometers
were used for other temperature measurements. Of most interest were inlet
and outlet brime and isobutane temperatures associated with the active-
evaporator unit,

Rotameters served as flow indicators for both brine and isobutene inm
the DSS apparatus. Pressure gauges installed in various locations pro—
vided control and monitoring capabilities., Loop isobutane inventory was
monitored by 2 liquid-level indicator located on the hot well., Additional
details concerning DSS apparestus instrumentation are given in Refs; 4
end 5.

3.2 The ORNL Two—Tube Condenser

The ORNL two—tube condenser was instrumented to acquire side-by—side
vertical condenser tube data sufficient to permit various heat transfer
performance comparisons, Fluid temperatures, pressures, and flowé were
the primary measurements used to determime suck performance, Secéndary

or control equipment included an electrical apparatus for water heater
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control, a shell liguid-level indicator, and shell view ports. Instrumen—
tation varied somewhat from test group to test group during the two—tube

condenser experiments, -

3.2.1 Temperature

Throughout each group of two—tube condenser tests, five thé;mistors
(Thermometrics Part S-10~4-wire) were used as temperature measnr;ment ele—
ments, Four of these served primary messurement functions atfthe inlet
and outlet of eack cooling water channel., The fifth thermistor penetrated
the condenser shell wall and provided vapor—space temperature monitoring
capability. All thermistors were wired to a switch box that permitted
individual resistance readouts on a digital multimeter — Hewlett-Packard
Model 3465A for Group I tests and Datas Precision Model 3500 for Groups IIIX
and V tests, For Groups III and V & Chromel-Alumel thermocouple was in—
stalled in the condensate drain line with readout comnection to a Honey-—

well-Brown thermocouple recorder,

3.2.2 Pressure

Working—fluid pressure was sensed through a pressure tap in the upper
shell wall, The pressure indicator was a 0— to 100-psig U.S, gauge for
Group I tests and a 0— to 160-psig Ashcroft Duragauge for Groups III and
V tests.

3.2.3 Flow

Cooling water flow to each channel was measured by a Fischer and
Porter rotameter — W3-1036/3 for Channel I and X4-4300/7 for Channel II,

3.2.4 Support

To achieve active control of the cooling water temperature in one
tube channel, one or two (depending on particular test requirements)
Watlow L7 NX5 772D 240-V 2000-W electrical immersion heaters were in—
stalled upstream of the Channel I tube. For Group I tests, a single 2-kVW
heater was connected to a manifold-mounted variable transformer with in—
tegral voltmeter. For Group III tests the heater was conmnected to a panel-

mounted variable transformer with both voltmeter and ammeter provisionms.




29

The Group V tests required installation of an additional Group IXI heater
~system, '

An Ernst Model 3010 liquid—level indicator und two Jacoby—Tarbox
Style 200 Size 6 view ports were installed on the condenser shell for
Groups III and V tests to facilitate condensate observations,

Another group of instruments was installed in conjunction with the
demineralized water loop used in the Group V tests. This setup is de-
scribed in Sect. 6.1.3.

3.3 The ORNL 40-Tube Condenser

Instruments associated with the ORNL 40-tube condenser were intended
to acquire vertical tube bundle condenser data for heat trsnsfer perfor—
mance evaluation. As with the two—tube condenser, fluid temperature, pres—
sures, and flows were the primary measurements used to determine such per—
formance., Secondary equipment included a shell liquid-level indicator and

a shell view port.

3. 3 1 Tempersture N

.. Two thermistors. (Thermometrics Part S—10-4-wire) were used for pri-
mary measurement (inlet and outlet cooling water temperatures) during all
ORNL 40—-tube condenser tests., A third thermistor penetrated the condenser
shell wall and provided single—point temperature monitoring capability in
the vapor space. Ivo sdditional thermistors were instslled in the vapor
space for the Groups III and IV tests to give a more complete temperature
profile. All thermistors were wired to e switch box that permitted indi-
vidual resistance readouts on a digitsl multimeter —-Data Precision Hodel

3500 for ull ORNL 40-tube condenser tests. ' N
' ; For the Group II tests five thermocouples were employed as secondary
monitoring instruments —'tvo as checks on cooling water inlet and outlet
temperstures. two as indicators of working—fluid temperatures at vapor '
supply and condensate return locations, and omne as 8 vapor—space temperc-
ture indicator in the condenser shell, Two additional vapor-space thermo-
couples were installed for the Groups III and IV tests to give & more com-
plete tempersture profile. All thermocouples were connected to a Eoney-

well-Brown recorder for resdout purposes.
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3.3.2 Pressure

Vorking—fluid pressure was sensed through & pressure tep in the upper
shell wall, The pressure indicator was & 0— to 200-psig Heise gauge
{Model H-19178). Auxiliary pressure gauges were used to monitor vecuum
level (during loop pumpdowns), vapor feed preksure, and cooling water

pressure,

3.3.3 low

A thin-plate sharp—edged concentric orifice of 39.4-mm bore (1.55-
in,) with flange pressure taps was used to measure cooling water flovw to
the ORNL 40-tube condenser. Pressure differential readout was on a Meriam
Model 1020 D/P indicator (0-150 in. of water) for Group II tests. For
Groups IIY and IV tests this unit was replaced by & Barton Instrument in—
dicator (0—400 in, of water).

3.3.4 Support

The view port was located about midway up the shell wall to provide
for condensate observation, A Jacoby-Tarbox liquid-level indicator was
installed to monitor condensate buildup ip the shell during Groups IXI
and IV tests,

3.4 Sampling

Eight working—fluid samples were collected in ORNL 1000-ml stainless
steel sample cylinders (Whitey 304-HDF4-1000 with Whitey SS 3NBS4 valves)
during Group II-B (1), Group IV (2), and Group V (5) tests. In each case
the sample cylinder was initially pumped down to a vacuum of 95-98 kPa
(28-29 in. of mercury). Then the sample cylinder was installed in the
sampling line, and the line was purged for 1-2 min., Next, the sample was
collected using residual vacuum, allowing about 5 min for equilibtation‘
before closing the sample cylinder valve,

The Groups II-B and IV samples were taken from the 40-tube con—
denser vent line. The Group V samples were teken from three different
locations — the two—tube condenser vent linme, the two—tube condenser

vapor—-feed line, and ihe Linde supply cylinder.
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Groups II-B and IV samples were analyzed by Westec personnel using
the test—site laboratory gas chromatograph. Group V samples were analyzed
by the Westec test—site laboratory and the ORNL Analytical Chemistry Divi-
sion, using both gas chromatograph and mass spectrometer techniques.

Other samples were taken at various spparatus locations by DSS and
Barber—Nichols personnelkto provide more complete system characterization.
These additional samples were analyzed by Westec persommel at the test

site. A discussion of the various sample analyses is presented im Appen—
dix G,
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4. OPERATING PROCEDURES

Although general procedures for operating the field-test equipment
were developed as part of the preliminary test plan, circumstances often
required considerable edaptation and even major revision of these proce-
dures during actual experimentation. Normal operating sequences were as

follows,

1. Assure availability of required site utilities and ietvices.
2. Bring basic DSS apparatus up to nominal steady-state conditions.,

3. Bring auxilisry and test equipment (including ORNL 2-tube or 40--tube
condenser) on-line,

4. Very system operating points as required to meet test requirements
within imposed constraints.
Only one test condenser was in operation at any given time. Details of

specific operating procedures are given in the following subsectionms.

4.1 Tﬂe DSS Apparatus

Because the DSS unit was generally capable of operating zlone and
because reliable condenser tests required proper operation of its compo-
nents, standard operating procedure called for checkout and steady—-state
operation of this unit before either ORNL condenser was put on—line.

For experiments in the surface evaporator mode, after turning on
cooling water to the DSS condenser, the operator opened & valve to intro-
duce hot brine fed by wellhead pressure into the tube side of the evapo-
rator. The evaporator feed pump was then activated to initiate isobutane
flow on the shell side. Valves on the brine and isobutane feed lines
were then used to brimg the unit to steady-state conditions at the nominal
operating point,

In the direct-contact evaporator mode, after turning on the cooling
water to the DSS condenser, the operator opened a valve to feed-hot brime
at wellhead pressure into the top of the direct—contact eveporator column.
When the brime reached the desired level in the column, the evaporator
feed pump was sctivated to imject liquid isobutane at the bottom of the

column., Then the brine feed pump was started to meet the increased head
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requirement, and brine and isobutane feed valves were used to attain nomi-
nal steady—state conditions,

Additional information comcerning operating procedures with the DSS
apparatus is given in Refs. 4 and §.

4.2 The ORNL Two-Tube Condenser

With the DSS apparatus already running, the vapor iniet valve to the
ORNL two—tube condenser was slowly opened, gradually pressurizing the con—
denser shell. Then a valve on the condensate drain linme, connecting the
bottom flange of the condenser shell to the DSS hot well, was opened,

Vben pressure equilibrium was achieved, cooling water control valves were
opened to provide the desired flow in each of the two condenser tube chen—
nels. The valve on the vent line connected to the top shell flange was

then opened several times to purge any contaminant gases trapped in the

"shell during the ‘start-up procedure.

- When steady—state conditions (as judged by pressure and temperature

"monitors) were reached, raw data were recorded. Primary dats included the

following:

1. 1inlet and outlet water temperature - Channels I and II (thermistors).
2. water flow rate — Chennels I and II. and )

3. shell,pressnre. 7
Secondary data included the following:

1. shell tempereture (thermistor);
2. condensate temperature (thermocouple. Groups III and V);
3. heater voltage (see ‘the following paragraph);

. 4, heater current (Groups III and V, see the folleiing-paragraph);

S. various temperature, pressure, end flow readings associated with the
DSS apparatus;

’8. condenser liquid-level and view port observations (Gronps III and V);

and

7. local weathe: observations.

—— e o e,

In most cases, Channeie I and II were filled-bi condenser tubes with
distinctly different characteristics. The primary mode ehdsen for these
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side-by—side comparisons used equal average water—side temperatures. To
implement experimentally the basis for such comparisons, the decision was
made to install an electrical heater in the water inlet to Channel I and
to relegate the poorer performer of each pair of tubes to this channel,
Since, for a given water flow and water inlet temperature, the poorer tube
would have a smaller water—temperature rise (and thus lower average water
temperature), heater power could be used to raise the Channel-I inlet
water temperature to match the average water temperature experienced by
the (better) tube in Channel II. A Hewlett—Packard Model 97 programmable
calculator was used for rough on-site data reduction during the experi-
ments to facilitate the required iterative heater adjustments,

After heater adjustment and data entry, the operator iﬁcreased (or
decressed) the cooling water flow to the DSS condenser to decrease (or in—
crease) the vapor pressure in the ORNL two-tube condenser and, thereby, to
lower (or raise) the operatimg—point heat load accommodated by each test
tube. Variations in vapor superheat at the inlet to the ORNL two—tube con—
denser were accomplished during the Groups III and V tests by adjustménts
to a valve in the line leading to the desuperheater nozzle on the DSS ap—
paratus. These procedures were repeated until the operating ranges of
interest for the test tube pair were covered,

Subject to the requirements of each test sequence, tubes were pre—
cleaned by two separate means, The first method, used for both inside and
outside surfaces, involved rubbing with an acetome-soaked rag., The sec~-
ond, used only for stubborn intermal deposits, involved steel brushing of

the tube surfsace.

4.3 The ORNI, 40—Tube Condenser

As with the ORNL two—tube condemser, the DSS apparatus was initially
brought to a nominal steady—state operating point. However, the subse-
quent procedure required to bring the ORNL 40-tuvbe condenser on—line was
extremely tedious, )

Witk the DSS apparatus already operating, the vapor inlet valve to
the ORNL 40-tube condenser was opened slightly, gradually pressurizing

the condenser shell. VWhen pressure equilibrium was achieved, the valve on
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the condensate drain line connecting the bottom of the condenser shell to
the DSS hot well was opened. Next, the cooling water control valve was
opened very slightly, and the combined DSS—ORNL system was allowed to set-
tle out at a new stesdy—state condition. "Then, on the ORNL 40-tube conden—
ser, the vapor inlet valve opening was incressed slightly, and the cooling
water control valve opening was increased very slightly. Next, the valve
on the vapor inlet:to the DSS condenser was closed slightly, and the sys—
tem was.again allowed to come to its new steadj-state operating point,
These last few steps were repeated in small increments until the ORNL 40-
tube condenser was operating at steady state with its specified cooling
water flow. v S ‘

Note that failure to follow the very gradual process outlined here
resulted in system instabilities chstacterized.by condensate backup into
the ORNL 40-tube condenser and loss'of‘flow:in'the DSS evaporator feed
pump. Stable operation of the ORNL 40-tube condenser with the DSS con—
denser completely valved out of the system was not achieved during any of
the tests.:

At steady state the valve on the~vent‘line,oonnected to the top of
the condonser shell was openedvsevetal'times to purge contaminant gases
trapped in the shell dusing start-up, Additional venting was performed as
required to meet particular experimental objectives.

VWhen steady—state conditions were again reached, raw data were re-

corded. Primary data included the following:

1. inlet and ouflot water temperature (thermistors),
2, water flow rate, and '

3. shell pressure.
"Seoonda:y data included the following:

1. shell temperatures (thermistors);
2, " shell tsmpetatnres (thermocouples);
3. water temperatures (thermocouples);
4, condensate return temperature;

5. vapor—feed temperature;
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6. various temperature, pressure, and flow readings associated with the
DSS apparatus; .
7. condenser view port observations; »
8. condengser liquid-level observations (Groups IIXI and IV); and

9, 1local weather observations.

As a consequence of the difficulties enumerated previously, realiza-
tion of any particular operating point on demand was impossible. Varia-
tions (e.g., in heat load or inlet vapor superheat) were therefore accom—
plished mainly by letting the system "float" very slowly, influenced by
uncontrolled external variations such as cooling water temperature or
ambient conditions, This lack of system control severely limited the
operating range covered in the tests.

The tube bundle was cleaned before each group of tests, The outside
surface of the bundle was cleaned by flushing with water and rubbing off
obvious deposits., Of course, the effectiveness of this procedure was re—
stricted by limited access to the tubes near the bundle center. Internal
tube cleaning was accomplished by lowering the water box away from the
shell and tube-sheet flanges and then passing a2 tubular steel brush wup
inside the straight section of each tube.
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S§. DATA REDUCTION

Partial reduction of the data from the condenser tests was carried
out in the field nsing;e~neylett-Paeknrd Model 97 programmable calculator
to give the rough guidance reqnired to cover the desired test range during
each test group. After the completion of each test group, a more detailed
and complete data rednction was carried ont using computer programs devel-
oped specifically to facilitate test—to—test performance comparisons (see
Appendixes A and B). , , v

Ruw date were conyerted nsing instrument calibretions to give the fun-
damentel qnentities (temperetnres.:pressnres. flow rates) required for
furtnervnanipnletion. These fundamental quantities were then combined
with flnidrprOperty velnes to pnt the results in forms (heat loads, heat
fluxes, temperature differences, or heat transfer coefficients) amenable
to ‘performance .comparisons, o

For the results presented in Sect. 6, the primary varisbles used for
condenser performance comparisons are heat load or heat flux and composite
temperature difference., Better performance implies a higher heat load or
heat flux for a given composite temperature difference or lower composite '
temperature difference for's'given heat 1load or heat flux, Condenser heat
load is determined from water-side meesurements using the relation '

Q 'ﬁ'c' (T'ont n T'ih) , . - (5.1)
where the symbols are defined 4n the List of Symbols near the beginning of
this report.: The corresponding heet flux, based on shell-side (outside)

-

heat transfer area A is then

o (Nowe ™ ™)
vY w w . .
out in/ | (5.2)

- The appropriate (overall) working flnid—to—water temperature difference
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is taken to be

T, T
Vin + 'ont) 7
Tsat iso rw = Tkat iso (@) - 2 ’ (5.3)
avg
where T is the pure isobutane saturation temperatuie assqciatéd

sat iso . )
with the measured shell pressure as deduced from American Society of Heat-—

ing, Refrigeration, and Air—Conditioning Enginéers values for isébutane»
(R-600a) in Ref. 8, and T'avg is the arithmetic mean of the inlet and
outlet water temperatures. Such an overall difference can be considered
the sum of & number of individual differemces associated with various po—

tential resistances to heat flow. For example, the expression'

1 : 1 Lo
Teat is0 ~ v _Q(hA+Rsf+Rwa11+Rtf+hA) BRI
avg L tt
| (| 11 |
shell—-side tube- tube—side
wall

indicates a logical separation of the overall into shell— and tube-—side
film resistances, fouling resistances, and tube-wall metal resistance.
Since, for the situation of interest here, the tube—side film resistance
[last term in Eq. (5.4)] was (1) dependent only on the tube—-side flow
situation and fluid (water) properties, (2) estimable from existing cor-
relations, (3) generally small relative to the overall resistance, and
(4) varisble from test situation to test situation, it was advisable to
emphasize a data presentation method that eliminated in a reasonable man-—
ner the tube—-side film resistance from primary consideration. For com-
parison purposes, we have expressed the temperature difference result in

the form of & "composite temperature difference," ATcomp where

1
ATcomp =Q (; A + Rsf + Rwall + Rtf) ’ (5.5)

or

T (5.6)
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and

A'Tt.zomp = Teat 1s0 ~ Tins wal1 * (5.7
where Tins wall’ the "inside wall temperature,” can be conceptualized as
the temperature corresponding to the surface (fouling deposit or, im the
no water—side fouling case, metal tube wall) in direct contact with the
cooling water.

In the laboratory situation of previous esperiments,2,? the Wilson—
plot method? was employed to accomplish this objective. However, because
this method requires the maintenance of a constant heat load during op—
eration at changing water flow rates, and since such control was not at-
tainable in the field situation, an alternative method was employed. For
the-present field data, the Dittus—Boelter correlation?® was used to esti-

mate water—side film coefficients as

k
w
= — Re®.8 0,4
ht 0.023 Dh Rew Prw . (5.8)
where
4 ﬁw
Rew = ;;;; (5.9)
and
PeCu
Pt‘v =3 (5.10)
w

with water properties cvalnated at I} avg® " Trial comparisons between the
two methods using lsbotatory dats showed good agreement, as indicated in
Appendix D. ‘ ' , .

k Estimated overall accuraciesrassociated with the reduced field date

'are, fot the 2-tube condenset. +3% heat load and +0.56 K (1.0°F) composite

temperature diffetence, and for the 40-tube condenser, 15% heat load and
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+0.83 K (+1.5°F) composite temperature difference. Data reduction ex— - v
amples and detailed data listings for all test groups are given in Appen— ’

dixes A and B.
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6. TEST RESULTS

In view of the rather complex and variable nature of the equipment,

procedures, and instrumentation associated with both the 2- and 40-tube

.condenser-tests, as well as the large amount of test data taken, the fol-

lowing sections attempt to distill the mdst consistent and important re—

sults into a relatively concise summary. Individual discussions are ar—

+.ranged -by condenser (primary division) and by test group (secondary divi-

sion)., Detailed data listings (A, B, and C) qnd subsidiary assessments
(D, E, F, G, H, and I) are relegated to appendixes. General operating
parameter ranges are summarized in Table 6.1.. As in any nonideal experi-

mental situation, certain subjective judgments and interpretations of ob-

Jective information were required to determine when systems, components,

and instruments were operating in the required manner. Within this frame-

work.'important_concluéiogs concerning the effects of significant operat-

ing variables on condenser performapcq,a:e.deyeloped from the relevant

test data groups,

Table 6.1, Operating parameter ranges for -
East Mesa condenser tests :

' Parameter 7 Ramge
Shell pressure, kPa (psia) ' 345-896 (50-130)
Isobutame saturation temperature, K (°F)  297.6-334.8 (76-143) =
‘Average water temperature, K (°F) - -7 " :286.5-302.6 (56-85) °
Heat flux (based on outside ares), W/m*  2,800-35,900 (900-11,400)
- [Btu/(h-ft?)] , s
- ‘Composite heat transfer coefficient . ~:110-2,330 (20—410)
(based on outside area), W/ (m?:K) - ‘
[Btu/heft2-*F)] '

- Composite temperuiﬁre difference, K. (°F) . 7.2-41.0 (13-73)

. - 6.1 . ORNL Two—Tube Condenser

"As outlined in Sect. 2.5, the versatile ORNL two-tube condenser wes.
employed during three of the five groups of field experiments, Group I

results gave preliminary information concerning condenser tube performance
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in the field, but schedule and operating constraints did not allow resolu—
tion of several uncertainties in the data, Group III results confirmed
and extended the basic trends of Group I data using improved monitoring
and system control capesbilities. Group V tests clarified the mechanisms

responsible for performance tendencies observed during the earlier tests.

6.1.1 Group I
During the Group I tests, the ORNL two—tube condenser "floated" with

the DSS apparatus as the various operating requirements for the Barber—
Nichols turbine endurance runs were met,® Because the two—tube condenser
was to be used for side-by—-side tube comparisons, initial tests were con—
ducted with identical smooth tubes (A) in both sides to ierify channel
similarity. After this successful checkout pha#e. fluted tubes F and F-3
(skirted) were installed and operated in both surface evaporator améd-
direct—contact evaporator modes. Typical data (Fig., 6.1) led to prelimi-
nary conclusions that (1) field performance was poorer than the previous
laboratory levels and (2) direct—contact evaporator mode performance was
poorer than that associated with the surface evaporator mode. Specific
performance relationships, expressed as composite condensing temperature
differences at & heat load of 2050 W (7000 Btu/h) were 5.00 K (9.0°F),
10.28 K (18.5°F), and 18.33 K (33.0°F) for the laboratory, field-surface
evaporator, and field-direct-contact evaporator situations, respectively
(Fig. 6.1).

Group I results were regarded as preliminary for the following rea—

sons:

1, uncontrolled, floating nature of hookup to the DSS and Barber—Nichols
equipment,

2. bighly transient system characteristics,

3. uncertain working-fluid composition,

4, 1limited schedule, and

5. 1limited monitoring cepability — specifically, no condenser—sghell

ligquid—-level or condensate temperature indicators.

)
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Fig. 6.1, The ORNL two-tube condenser — Group I test results,
tube F-3, : ' ' '

6.1.2 Grouwp ITI

-To verify and extend the tontativc tesults of Group I tests, Group
III tests were. :planned to provide improved control of the DSS system and
improved monitoring of the two-tube condenser as deta:lled in Soct. 2.5,

Typical data (Figs., 6.2—6.4) confirmed the ‘_fprcliminaty conclusions
from thé Group lefe‘st:s.' Replots in Figs. 6.5 and 6,6 of data from Figs.
6.2 and 6.4 show tﬁat. 'althongh smooth tube 'pe:fotmonco was iless sensitive
to the lab-field transition than that of fluted tnbes. fluted tubes still
demonstrated their clear snperiority under field conditions in both modes,
In patticnlnr, F:lg. 6.5 surface evaporator mode data :hulicate that at a
composite condensing temperatnro difference of 15 56 K (28 0°F), the hcat-
load capacity of tube A was abont 1170 ¥ (4000 Btu/h). while that of tube
F-3 was 2720 W (9300 Btu/h). Related direct—contact eveporator mode data
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in Fig, 6.6 give 1380 and 2340 W (4700 and 8000 Btu/h) as the heat-load
capacities for tubes A and F-3, respectively, at a composite condensing
temperature difference of 23.33 K (42.0°F).

Similar performance relationships were demonstrazted when. tube L was
substituted for tube F-3 (Figs. 6.7 and 6.8). In the latter figure, the
lowest group of six points for each tube was derived from data taken dur-
ing a period when the condenser inlet vapor temperature fell below the
pressure—determined isobutane saturation temperature. Because such cir-
cumstances may indicate the introduction of liquid-phase working fluid
from the direct-contact evaporator, these groups of points are probably
not relisble indicators of reﬁresentative cdndeﬁser performance for either
tube. The remaining data show tube L performance in both surface evapora-
tor and direct-contact evaporator modes to be approximately the same as
that for tube F-3 when judged on the basis used here.
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Because the field date seemed generally comsistent and because the
tubes tested at East Mesa in the two—tube condenser were identical to
those tested in the laboratory situation, the inferior tube performance
appeared to have been caused by working-fluid-side and/or water—side impur-
ities encountered during the field tests. As regards the working-fluid
side, noncondensibles (such as carbon dioxide, nitrogen, and oiygen), by-
drocarbon contamination, and/or solid surface deposits (fonlini) secemed
the most likely culprits. On the water side, fouling was the only likely
candidate, Because some fouling of the water side had been observed [al-
though regular cleaning (Sect. 4.2) was believed to have minirized this ef-
fect] dﬁring the two—tube condenser tests, anotker series of tests (Group
V) was planned tc investigate in more detail whether water—side fouling

might at least partially explain the observed inferior field performance.

6.1.3 Group V

The side-by—side arrangement of the two—tube condenser was used dur-
ing the Group V tests to provide a real—-time comparison of the performance
of two identical F-3 tubes, with ome tube channel supplied directly with
site cooling tower water (normal or "dirty" mode), while the second tube
channel was supplied by an isolated demineralized water loop (speéial or
"clean" mode). Figure 6.9 is a schematic of the equipment configuration
used for Group V tests.

Cleaned F-3 tubes were installed in both channels, and the clean
water loop was charged with demineralized water in preparation for the
comparison experiment. Initial tests verified channel-to—channel perfor-
mance similarity. Then extended period operation was begun to examine the
cunulative effects on relative heat transfer performance of the expected
water—side fouling buildup in the dirty-channel tube, The results, typi-
fied by the data presented in Fig. 6.10, showed no significant heat trans—
fer performance difference between the two channels over an operating pe—
riod of 1 d¢ (maximum exposure between cleanings in earlier tests), even
though a subsequent visual examination of the inside surfaces of the two
tubes showed clearly observable fouling in the dirty channel and almost no
fouling in the clean channel. The conclusion taken from this test group

was that cooling water quality had no significant effect on heat transfer
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Fig, 6.10, The ORNL two-tube condenser — Group V test results,
surface evaporator mode, tube F-3.

performance (and, by extension, that water—side fouling was not a signifi-

cant cause of the observed inferior performance),

6.2 The ORNL 40-Tube Condenser

As outlined in Sect. 2.5, the ORNL 40-tube condenser was employed
during three of the five groups of field experiments., Group II tests
served primarily as shakedown and debugging runs because system opera-
tional problems severely limited data quantity and quality, Group III
results confirmed some of the trends noted in the ORNL 2-tube condenser
tests but also indicated some distinctions between the measured 2- and
40-tube performance levels. Group IV tests clarified the mechanisms re-

sponsible for performance tendencies observed during the earlier tests,

C
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6.2.1 Group II

During the Group II test period, most effort was expended in attempt-
ing to achieve simultaneous, continuous, &nd harﬁonions operation of the
DSS apparatus, the site service equipment, and the ORNL 40-tube condenser,
As a result of nnéxpectcd problems regarding component failures and mate—
rials compositidﬁ inconsistency in addition to the expected trial-and-
error efforts in equipment integration, very few experimental data se-—
quences were completed dn:iﬁg this test group. The major output of this
period was an extensive list of equipment improvemeﬁts and procedure al-
terations to be made in preparation for the subsequent Group III tests
outlined in previous sections of this report,

6.2.2 Group IIX

Even with the extensive modifications undertaken in preparation for
the Group IIX tests described carlier, the achievement of steady—state
operation of all associated equipment was a tedious process, However,
improved monitoring capability and refined procedntes led to the accumula-
tion of representative performance data in both surface evaporator and
direct—contact evaporator operatiﬁg modes (Figs. 6.11-6.13), Figure 6.11.
clearly demonstrates for the 40—tube bundle situation that, as in the
2-tube situation, (1) field performance was poorer than the previous
laboratory levels and (2) direct-contact evaporator mode performance was
poorer than thit?aSsociated with the surface evaporator mode. Specific
pexformance relationships expressed as compdéite condensing temperature
differences, at a heat flux of 9460 W/m? (3000 Btu/h-ft?) were 1.56 K
(2.8°F), 11.94 K (21.5°F), and 27.22 K (49.0°F) for the laboratory, field-
surface evaporator, and field-direct-contact ev&porator‘chses; respec—
tively (Fig. 6.11). 7 .

Hoﬁeier. vith reference to the 2-tube cbndqnget data (Sect. 6.1.2),
for the 40-tube condensé:, both the distiiciion;bétwéen field aﬁd labora-
tory perfbrmance,andrthe distinction betﬁeehf{jiect-contadt evaporator

mode and surface evaporator mode performances were greater. than for the

_2-tube condenser (Figs. 6.12 and 6.13).
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6.2.3 Group IV .

buting the.éroup IV tests, the ORNL 40-tube condenser "floated" with
the DSS apparatus as the'verions operating requirements for the Barber—-
Nichols preflash runs? were met.» Although the primary purpose of this
test group was (for Barber—Nichols) to ascertain the effectiveness of &
flash-separetor unit for removal of carbon dioxide from ~supply brine, it
was decided to simnlteneonely attempt to determine preflash effects on
condenser performance during operation in the direct-contact evaporator
mode. If noncondensible gases such as carbon dioxide were responsible, at
least in ﬁatt. for the relatively poor performance attributed to the ORNL_
40—-tube condenser dnr;ng the Group III tests, brine preflash was expected
to reduce system leveie of carbon dioxide and, thereby, improve such per—

formance during operation in the direct-contact evaporator mode. Group IV
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data taken with the Barber—Nichols preflash unit are given in Fig. 6.14 Q.J
along with Group III data discussed in the previous section. It is clear

from the figure that, during direct—contact evaporator mode operation, per—
formance with brinme preflash (Group IV) was superior to that without brine
preflash (Group III). Suck a conclusion is consistent with the expecta-

tions expressed esrlier relative to noncondensible gas cffects on com?

denser performance.
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7. CONCLUSIONS

The following major conclusions may be drawn from the condenser per-

formance field tests described in this report:

1.

2.

3.
4.
s.

Field performance was poorer than ieboretory performance.
Direct—eontact evaporetor node performance was poorer than snrfece
evaporetor mode performance.

Fluted tube performance was euperior to emooth tube performance.

?Cooling,water‘quality had no eigniiioent eifeot on performance.

During direct-contact evaporator mode operation, performance with

_brine preflash was superior to that without brine preflash,

The most importent:praeticel-implications'of these conclusions for conden—

sers in binary geothermel power plants are as follows'

1,

2.

Worting-fluid-side impurities can eignificently degrede condenser
performance.

Surface evaporator mode power plants" shonld teke precautions to mini-
mize introduction of impurities during filling endlor meintenance of

working-fluid-side systems.- Intermittent venting mey be required to

" remove unavoidable contamination.

4

The performance of condensers in direct—oontact eveporutor mode power
.plents mey be eeriously diminished by ‘the oontinuous introdnetion of
brine impurities. Moderate ‘brine preflash may help reduce the se—

/fverity of this problem. ‘but continuous condenser venting to [ working-

fluid recovery system may be required. " 7 ,
In all the experimental situations examined to date, vertical fluted
tube condensers offer the potential of sizeable performance advantages

over more conventional condensers.




9.

10.
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Appendix A

ORNL - TWO-TUBE CONDENSER FIELD TEST DATA

A.l

ata Reduction Program

Reduction of all measured databfroﬁ‘thekbkﬁL‘@wo—tube condenser was

carried out using & computer program developed specifically to facilitate

Measured

side-by-side comparison of vertical condenser tube performance.

quantities (temperatures, pressures, flow rates) were combined with fluid

property values to calculate heat loads, heat fluxes, temperature dif-

A

ferences, end heat transfer coefficients for performance comparison.
printout of the FORTRAN program used is presented in the section, along

with a description of symbols that appear in the program.
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A.2 Output Format

Terms and sbbreviations found in the program output are keyed here,
sccompanied by output sampies generated from Groups I-A and III-D test
data, The illustrated key may be used to identify and interprét the data
listing presented in the next section for Groups I-A, I-B, III-B, III-D,
end V tests.

CCCCCCCCCCCCCCCCCCCCCCCUCCCCCCCCCCCCCCCCCCCCCCCCCCC¢CCCCCCCCCCCCCCCCCCCCCCCCCCCC
KEY TO DATA OUTPUT

TITLE DESIGNATIONS

[T p——} ¥ HP~——===~ SURFACE E

T KESA VAPOR
IX-XX-XX--BONTH, DAY, YEAR DCm=m=m=mn DIRECT CONTACT EVAPORATOR
Y------—-TUBE "‘xl TUBE $2(Y) n/a--—-~-nzsupn HEAT OF
IXXR-———mn TI8E OF DAf, an CYY--o=-~CONTIRUQUS VENTING
XXXp------TIME OF DAY, PX DY 1/cu2--BIRTY H20 1N TOBE 41,
CLEKN H20 I TUBE #2.
DEFINITION OF OUTPUT TERNMS
VAPOR TEMP~———wm==m HEASURED VAPOR TEMPERATURE IV SHELL
SAT. TEMB---=m--=--SATURATION TEAPERATURE CALCULATED FRON. NEASUEED
7APOD BRESSURE PN SHELL
TlAVG-TZAVG~-------AVBBAGE H20 TEAB. IPFEBBHCE BETWEEN TUBE #1.AND 2.
AEAS—~—-=—===v-~-=NEASURED VAPOE PRESSURE IN SHELL
REATER VOLTS-—---——INBUT YOLTAGE 10 1AREEST oM RoG HEATER LOCATED 1N
OME TUBE CHANMEL TO COMTROL 20 TENPERATURE
ENP-———~~—--NEASURED CONDENSATE TENPERATUKE
nnnnaa NICROLS
PEESSUBE=———-=~~=-—~BARBER NICHOLS TURBINE OUYLET PRESSURE

BARBBR NICHOLS
TOUTLET BAKBER NICIOLS TURBIKE OUTLBT TBHPER!TBRE
%ARBBR NICHOLS

---------- °BARBBR NICHOLS TORBINE IULBT TENPERATURE

nnnnnnnnnnnnnﬁn‘hnnnnnnnnhnnnnnnnnnnnnnnon

gnr,nnnnnnnnnnnnn aGCOcOaAGOOCaaCOOOOOanAaANAAOOaNnNONNAMGCAGHNNON

DSS PVAP-=——==v—a==D55 VAPOR SUPPLY PRESSURE
T VAPOR PLY TEMPERATURE
HOTHELL PELSSURB
HOTHMELL TEMPERATURE
IN TEMPERATURE FOR TUBE #1 AKD $2
OUT TEMPERATURE FOR TUBE &1 ll? 12
AGE H20 TEMPERATURE FOR TUBE 81 AND ¢2
TEMPERATURE RISE FOR TUBE #1 AND $2
TV-TAVG------------HLASUkaD YAPOR TEMPERATURE MINUS AVERAGE H20
TE4PERATURE FOK TUBE £1 AND 42 I
TS5-TAVG~=~——=o=m—=- CALCULATED SATURATION TEMPERATURE MINUS AVERAGE
H20 TEAPZLATURE FOR TUBE %1 AND $2 ) C
H20 FLOH-——-°------H20 PLUS THROUGH TOLE #%1 AND #2 c
H20 VELOCITY THROUGH TUBE #1 AND 32 c
HEAT LOAD*---—-----HZO HEAT LOAD FOR TUBE #1 AND #2 ) Cc
HPAZ FLUY~====—====1}i20 APAT PLUX FOR TUBE $1 AND #2 C
ALC-—rewmm o OVERALL COBLUCTANCE FUR TUBE #1 AND #2 C
BASED UM KELASURED VAPOR TEMPERATURE : C
UA SAT--==—===-====~OVEHALL COKDICTAKCE FOR TUBE #1 AND #2 BASED O C
SATURATIGH TainP. INPERRED FROM MEASURED PRESSURE C
COEFP, H20====w==—= 120 HPAT TRANSFER COEFFICIENT FOR TUBE #1 AND #2 c
HTe SAT. COMP==———~ COMPOSITZ EZAT TRANSFER COEFFICIENT : R c
FOR TUBE #1 AuD #2 CALC. FROM UA SAT C
DELTA TCOMP-==—=— ~COMPOSITE TE42. DIFFERENCE POR TUBE 41 AND #2 g
C
ccecece CC(CLLCLLCCLLLCCCCCCCCCCLLLLCLLCLLLLCCL»LCLCLLLCCLCLCLCLCCCLCCCCCLCCCCCC




'Sampie of data output from Group I-A tests

58.0

~w====BARBER-NI
PRESSURE

EN03-20~T76AF ~4p
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'Sample of data ountpnt from Group III-D tests
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A.3 Date Listing

Performance dats obtained with the ORNL two-tube condenser during
Groups I-A, I-B, III-B, III-D, and V tests (see Table 2.2) are documented
in Tables A.1-A.5, respectively. The information 'wur generated by the
computer code shown in Sect. A.1.




]

Table A.3. The ORNL two-tube 4

rform dats

pe
for Grosp I-A tests (surface evaporator mode)

R203-16-78AA~1P

me==we=BARBER-NICHOLS~w—==w-

- e 4 o -

'YAPOR - SAT. - T1AVG- PMEAS  HEATER
eEMP TERP.-  T2AVG  DPSIG  VOLTS PRESSURE  TOUTLEY  TINLET
} 73.33 0.0  0.1% 0.0 0. 0.0 0.0 0,0
, INLET OUTLET  A¥G  TEWP  TV- TS~  H20 WVEL HEAT HEAT  OA  UA COEFF HT.SAT DELTA
: TEWp  YEMP  YEMP ' RISE  TAYG  TAYG  PLOW FT/S LOAD FLOX CALC  SAT H20  COWP  TCOME
TOBE 1 55.68  55.85 ©  S5.77 0.17 17.57 =55.77 2,37 4.99  203. 198, 11.56 -3.68 1366.08 ~3.54 ssses
TUBE 2 55.52 55.73  55.63  0.20 17.71 -55.63 2.38 5.00 209, 235, 13,60 -4.33 1367.08 -4.29 esess
PRO3-16-78A2-02P 'YAPOR = SAT. = TIAVG~ PNEAS  HEATER memerwB)ARBER-NICHOLS-=ww-we ‘ N
: x i TEP  TEMP  T2AYG  PSIG  YOLTS PRESSGRE  TOUTLET  TINLET
90,78 - 88.68  0.11 0.0 0. 46.0 125,00 0.0
_ INLET OUTLET AVG  TEAP  TY- . PS-  H20 'WYEL HEAT HEA?  UA  OA COEP? HT,SAT DELTA
© 'TEmg  TEWP . TEWP - RISE TAVG  TAYG  PLONX PT/S LOAD FLUX CALC  SAT H20  COMP  TCOME
TUBE 1 57.30 60.08  58.69 2,77 - 32.05 29.99 2.37 4.99 - 3277. 3197. 102.25 109,28 1394,96 116,88 27.35
TOBE 2 57.18. 59.97  56.58 2.79 32.16 30.10 2.38 5.00 3300. 3219, 102.59 109.62 1396.24 117,27 27.45
ERO3-16-7822 -3P YAPOR  SAT.  TIAYG- PHEAS  HEATER —====rBARBER=-NICHOLS=—="~we =
S : TERP ©  SENP  T2AVG  PSIG  YOLTS PRESSURE  TOUTLE? TINLET
90.7%  90.78  0.20  #8.0 0. 0.0 0.0 0,0
INLET ODTLET AYG  TENP TY-  TS-  H20 NVEL . HEAT HEAT  UA . ©UA COEPF HT,SAT DELTA
. - TEAP -~ TEMP  TEMP  RISE TAVG ~ TAVG  PLON PT/S LOAD FLUX . CALC  SAT H20  COMP  TCOME
TOBE 1 57.68  60.62 - 59.13 2,99 31.61  31.65 2.37 %.99  3529. 3883. 111,68 119,49 1399.33 119,44 26.82
ToBE 2 57.48  60.38  58.93 2,91 31.81 31.85 2.38 5.00 3aa3. 3359. 108.26 108.09 1399.75 115.88 29.10
ER03-16-7822 ~3P YAPOR 'SAT,  TIAVG- PHEAS  HEATER - <=me=~BARBER-NICHOLS-==r—== -
: TENP  TEMP  T2AYG  PSIG  VOLTS PRESSURE  TOUTLET TINLET
98.81  90.78  0.19 0.0 0. 48.0 153,50 0.0
INLPT  ODTLET  AVG. TEMP . TV~ TS~  H20 SNYEL HEAT HEAT OA  OA COEPF HI.SAT DELTA
.~ . TEMP  TEMP  TENP RISE ‘TAVG  TAYG  FLOW PI/S LOAD PLUX CALC  SAT H20  COMP  TCOME
TUBE 1 57.79  61.10  59.48  3.31 35.37 31.38 -2.37 #.99  3907. 3812. 910.47 124,66 502.40 135.08 26.22
TOBE 2 57.68  60.83  59.25  3.15 35,56 . 31.53 2,38 5.00 3727. 3636. 106.81 118.20 1802.93 127.3% 28.55
ENO3~16-T8AA =3P WAPOR . . SAT,  TIAYG- PHMEAS  HEATER - m=r—vBARBER=NICHOLS—=m===n
e gEmp . TENP  T2AY6  PSIG  YOLTS PRESSURE  TODTLET . TINLET
103.20  91.82  0.20  #3.0 0. 0.0 0.0 0.0
INLET OUTLET  AVG < TEWP TV~  TS-  H20 WYSL HEAT HEAT UA  GUA  COEFF HT.SAT DELTA
. oENp . TEMP - TENP  RISE TAYG  TAVG  PLON PT/S LOAD PFLUX - CALC  SAT H20  COMP  TCOME
TOBE 1 58.32 61.70  60.01  3.37  93.19  31.80 2.37 4.99 -3985. 3888. 92.28 125,31 1408.03 135.80 28.63
TUBE 2 58.20 61.83  59.82 3,23 43.38 32,00 2.38 5.00 3828. 3730. 88.1% 119,39 1408.50 126.82 28.9s
PHO3-16-78AA -AP VAPOR  SAT.  TIAVG- PHMEAS  REATER «memrBARBER-NICHOL S=—e=~nn
: TEMP - TE?  T2AVG  PSIG  VOLTS PRESSURE  TOUTLET - TINLET
120,28 91.82  0.13 89.0 0. 0.0 0.0 0.0
INLET OUTLET  AVG TEMP  TV-  TS-  H20 WYEL HEAT HEAT OUA UM COEPP HT.SAT DELTA
5 TENP - TENP  TEMP  RISE TAVG  TAVG  PLOW FT/S LOAD FLUX CALC  SAT H20  COMP  TCOAP
TUBE 1 58.58  62.06 - 60.30 3.53 ° 59.98 - 31.52  2.37 8.99  4165. #063. 69.46 132,15 1410.86 146,06 28.21
TOPE 2 58.47 . 61.88  60.17 3.40 60.11 31.6% 2.38 5.00 031, 3933, 67.07 127.80 1412.05 138.28 28.44

e - -
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Table A.1

(continned)

- - —— -

ENO3-16-7T8AA 4P VAPOR SAT. TI1AVG-  PHEAS HEATER ~~wae-wBARBER-NICHOLS=~we==—"
TENP TENP T2AVG PSIG YOLIS PRESSURE TOUTLET  TIMNLET
120.47 96.31 0.15 54.0 0. 0.0 0.0 0.0
INLET OUTLET AYG TENP V= TS~ 420 WVRL  HEAT  HEAT ua JA COBPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FI/5 LOAD FLUX CALC SAT 220 counp TCOMF
TUBE 1 58.74 62.66 60.70 3.91 59.77 36.11 2.37 8.99 4624. 4511. 77.35 128.06 1414.83 139.04 32.44
TO0BE 2 58.66 62.45 60.55 3.79 59.92 36.25 2.38 5.00 8490. 4381. 74.93 123.85 1415.80 133,97 32.70
EN03~-16~-7844 =5P YAPOR SAT. T1AVG~ PHEAS HEATER ~woweeBARBER-NICHOLS=-—==ve-
TENP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET  TINLET
120.89 96.81 0.09 54.0 0. 0.0 0.0 0.0
INLET  OUTLET AYG TEBP. V- TS~ H20 WVEL HEAT  HEAT ga gA COEPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAYG FLOW PI/S LOAD PLUX  CALC SAT H20 conp TCONE
TUBE 1 58,79 62.75 60.77 3.96 60.13 36.08 2.37 4.99 4677. 4563. 77.78 129.77 1415.49 141,10 32.34%
TOBE 2 58.75 62.60 60.67 3.88 60.22 36413 2.38 S5.00 4#550. 4839. 75.56 125.93 1417.0% 136.45 32.53
ENO3-17=78AN -10A VAPOR SAT. TIAVG~ PHMEAS HEATER =em=eeBARBER~NICHOLS=~w===-
TENP TENP T2AY6 PSIG YOLTS PRESSURE TOUTLET  TINLET
126. 80 102.45 0.16 60.0 0. 62.0 192.40 0.0
INLET OUTLET AYG TEXP V- T§~ H20 WVEL HEAT  HEAT 0A UA COEFF HT.SAT DELTA
TENP TENP TENP RISE  TAVG TAVG PLOW FT/S LOAD FLUX CALC SAT H20 conp TCOME
TOBE 1 63.59 67.52 65.55 3.93 60. 85 36.90 2.37 4.99 4640, 4527. 76.26 125.73 1462.73 135.75 33.35
I0BE 2 63.47 67.31 65.39 3.83 61.01 37.07 2.38 5.00 4540, B829. 74.41 122.48 31463.63 131.86 33.59
EB03-17-78A2-10A VAPOR SAT. T1AVG-  PHEAS HEATER «ee-=<BARBER-NICHOLS-==-=-=-
' TEMP TEAP T2AYG PSIG YOLTS PRESSURE TOUTLET  TINLET
140,20 102.485 0.19 60.0 0. 62.0 245.00 0.0
INLET OUTLET AVG TENP V- 15~ H#20 WYEL HEAT  HEAT JA ua COERFF  HT.SAT DELTA
TENP TENP TERP RISE TAYG TAVG FPLOW - PT/S LOAD  PLUX CALC SAT H20 coip TCOoNP
TOBE 1 64.52 68.45 66.48 3.93 73.72 35.97 2.37 #.99 8645. 8532. 63.01 129.14 1471.93 139.73 32.43
TUBE 2 6&.38 68.22 66.30 3.8% 73.90 36.16 2.38 5.00 4545, 4434, 61.50 125.71 1472.61 135.63 32.7¢
ERO3~17-T78AK ~11A VAPOR SAT. TIAVG- PABAS HEATER ~---’-BABBER°NICHOLS-—-;--
TENP TBHP T2AY6 PSIG YOLTS PRESSURE TOUTLET  TINLET
132.97 99.67 0.15 57.0 0. 18.0 190.00 0.0
INLET OUTLET AYG TENP TV~ TS~ H20 WVEL  HEAT  HEAT UA gA COEFF HT.SAT DELTA
TRHP TENP TENP RISE TAVG TAVG FLOW FT/S LOAD FLOUX CALC SAT H20 coup TCOME
TOBE 1 64.82 68.48 66.65 3.66 66.32 33.02 2.37 8.99 4323, 4217. 65.18 130.90 1473.55 141,83 29.74
TUBE 2 64.70 68.29 66.50 3.59 66.87 33.17 2.38 5.00 4248, B145. 63.91 128.06 1474.59 138.41 29.95
EN03-17-78A2 ~-11A YAPOR SAT. TIAVG- PAEAS BEATER cewwemBARBER=NICHOLS» ===
TENP TERP T2AYG PSIG VOLTS PRESSURE TOUTLET  TINLE?
136.34 101.54 0.12 59.0 0. 62.0 207.80 Q.O
INLET OUTLET AYG TEMP Y- TS- H20 WVEL  HEAT HEAT OA UA COEBPF HT.SAT DELTA
e TENP TENP TENP RISE TAYG TAYG PLON FI/S LOAD  FLUX CALC SAT H20 conp TCONE
TUBE 1 65.42 69.27 67.35 3.86 68.99 38.19 2.37 4.99 4555. 8484, 66.02 133.23 1480.43 14,56 30.74
TOBE 2 65.34 69.12 67.23 3.78 69.11  34.30 2.38 S5.00 4476. B8367. 64.77 130,483 1481.82 141.24 30.92

-
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Table A.1

(continued)

RRO3-=17-78A8 -3P

YAPOR ' SAT. TIAYG~
TENP  TENP T2AYG
118.81 94,88 0.10

AYG TRHP Y= TS~
TENP RISE  TAVG TAYG
67.27 2.97 S51.15 27.58

67.17 2.89 S51.28  27.68

WYEL
rr/s
4.99
5.00

HEATER
YOLTS

0.

HEAT
LOAD
3511.
3427.

w=we——BARBER~NICHOLS~~=—===

PRESSURE TOUTLET  TINLET
52.0 196.00 0.0
HEAT UA LY COEPP 'HT.SAT
PLUX CALC SAT H20 COoNP

3525. 68.68  127.30 1479.63 137.45
3344, 66.88 123.83 1481.20 133.30

DELTA
TCOME
24.92
25.08

ERO3-17-78AA =3P

YAPOR  SAT. - T1AVG-

- BEMP TENP T2AVG

115.71 - 93.85 0.01
AYG  TEEP - TY- TS~

TENP RISE TAYG TAYG

68.08  2.88 ' 87.67 -25.81 -

68.03 2.79 87.68 25,82

NYEL
FT/5
4.99
5. 00

HEATER
YOLTS

0.

" HEAT
LOAD
3351,
3299.

ww=eweeBARBER-NICHOLS=~wre==

PRESSURE TOUTLET TINLET
52.0 162.00 0.0
HEAT UA UA COEFF HT.SAT
FLUX CALC SAT H20 conp

3270. 70.30 129.85 1387.24 140.43
3218, 69.18 127.76 1489.69 137.90

DELTA
TCOME
23.28
23.38

EM03-17=78AA -AP

YAPOR  SAT. . TIAVG-
TENP TEAP T2AYG
117.62  95.83  0.03

" A¥6 .  TEMP Y- TS5~
TENP ©  RISE  TAVG ' TAVG
69.18 2.99° h8.a8 26465
69.15  2.98 18,47 26.68

RYEL
P7/S -
4,99
5.00

HEATER
YOLTS

0.

HEAT
LOAD
3528.
3480.

======BARBER-NICHOLS=~=~===

PRESSURE TOUTLET TINLET
54.0 210.00 0.0
HEAT oA Uk COEBFF  HT.SAT
FLUX CALC - SAT H20 conp

3442, -72.83 132.39 - 1498.52 143.36
3395, 71.80 130.86 1500.78 141.02

——— o

DELTA
TCOMP
20,01
24,08

EN03-17-76AA AP

" YAPOR - SAT. " TIAVG~
S TEMP - TENMP T2AYG
129.63 102.4S 0.08

AYG .~ TENP Y- T5=-
TENP RISE = TAYG TAYG
“ 70472 3.58 58.90 31.73
70.65 3.47 58.98 31.81

RVEL
P1/8
8.99
5«00

BEATER
YOLTS

O,

HEAT
LOAD
4179,
4105.

~e~—=—~BARBER-NICHOLS==——===

PRESSURE  TOUTLET TINLET

60.0 220.00 0.0
REAT  OA - COEPP HT.SAT
FLUX CALC  SAT H20 cosp

8078. 70.95 131.71- 1513.66 182.39
4005, 69.60 129.06 1515.50 139.20

DELTA
TCORE
28.64
28.77

naoz-11-1ala\-5yv

- YAPOR SAT. TIAVG-
TEND TRNP T2AYG
120.70  100.61 0.08

AYG TENP V- TS~
TENP RISE TAVG 'TAYG
70.65 3.25 50.05 29.96

70.56 3.15 50.13 30.08

WVEL:
FT/S
4.99
5.00

HEATER
VOLTS

0.

HEAT
LOAD
3844.
3730.

=mwoe BARBER=N ICHOL S=w=v=m—m

PRESSURE TOUTLET TINLET
0.0 0.0 0.0
HEAT UA ‘UA COEFF HT.SAT
FLOX CALC SAT 420 coup

3750. -76.79 128.28 1512.92 138.30
3639. 74.80 123.15 1514.70 133.38

DELTA
TCONE
27.11
27.28
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Tedble A.1 (continmued)
EN03~20-78AF -10) VAPOR SAT. TIAVG- PMEAS HEATER =~==weIARBER«RICHOLS~= ===
TENP TENP T2AVG PSIG VYOLTS PRESSURE TOOTLET TINLET
117.45 0.0 0.09 0.0 60, [+ 3] 0.0 0.0
INLEY OUTLET AVG TERP TV~ TS~ #20 WVEL HEAT HEAT oA 1] COXPF HT.SAT DELTA
TENP TENP TENP RISE TAvVG TAVG FLOR FT/S LOAD PFLOX CALC SAT R20 ~conp TCONP
TBBE t 6U.12 67.22 65.67 3.11% 51.77 ~-65.67 2.37 5.99 3669. 3580. 70.87 -55.87 1463.91 "~52.27 seses
TUBE 2 63.72 67.45 65.58 3.74 51.86 ~65.58 3.03 5.00 5631, 5825. 108.58 =~85.86 1400.94 <~T77.46 s*2s2
ENC3I-20~-78AF ~11A VA POR SAT. TIAVG~ PMEAS AEATER wwmeneBARBELR~NICHOL S===vw=e=
TEMP TENP T2AYG PSIG YOLTS PRESSURE TOUTLET TINLET
126.22 0.0 -0.03 0.0 s5t. 0.0 0.0 0.0
INLET OUTLET AvVG TEMP TV~ TS- H20 WYEL HER?T HEAT 2. UA COEFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FT/S LOAD PLUX CALC SAT H20 conp TCOnE
TOBE ¥ 64.79 68417 66.48 3.39 59.74 ~-66.48 2.37 4.99 3999, 3902. 66.95 -60.16 1871.86 ~56,12 **38x
TUBE 2 64,82 68.61 66.51 4,18 59.70 =-66.51 3.03 5.00 6304. 6073. 105.59 -94.78 1809.71 =-84.98 s¥exs
EN03~20-78AF ~11A VAPOR SAT. TIAVG~ PAEAS REATER e==e—eBARBER~N ICHOLS~«==ewe
TEMP TENP T2AVG PSIG YOLTS PRESSORE TOUTLEY TINLET
127.20 97.77 -0.00 55.0 Sa. 55.0 121.70 0.0
INLET CUTLET AVG TEMP TV~ T8- H20 WVEL HEAT HEAT oA ua COEFP HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLOR FT/S LOAD FLOX CALC SAT H2Q conp Tcone
T0BE v 64.97 68,38 66.68 3.40 60.53 31.10 2.37 8.99 4018. 3920. 66.38 129.21 1473.81 139.80 28.04
T0BE 2 64,58 68.77 66.68 4.18 60.53 31.10 3.03 5.00 6301. 6071. 104.%1 202.64 1411.28 232.13 26.15
ENO3~20-T78AF -11A VAPOR SAT. T1AVG~ PMEAS HEATER —"’—“BAHBBR/*-HICHOLS‘-‘-'--
TENP TEN? T2AVG PSIG VOLTS PRESSURE TOUTLEY TINLET
128.21 98.73 -0.02 56.0 S4. 0.0 0.0 0.0
INLET OUTLET AVG TENP TV~ TS~- H20 WVEL HEAT HEAT UA UA COB.P? HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLOW FT/S LOAD FLOX CALC SAT H20 CONp TCONE
TUBE 1 65.15 68.55 66.85 3.40 61.36 31.87 2.37 4.99 4023. 3925. 65.56 126,20 1475.55 136.18 28,82
TUBE 2 64.77 68.98 66.88 4.20 61.33 31.85 3.03 S5.00 6332. 6101. 103.28 198.81 1413.13 226.87 26.89
ENQ3-20~78AF ~112 YAPOR SAT. TIAVG— PMEAS HEATER —wwee=BARBER-NICHOLS==~ww==
TENP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
129.90 97.77 0.02 55.0 54. 0.0 0.0 0.0
INLET OUTLEY AYG TENP TV~ TS= H20 WVEL HEAT BREATY OA uA COEFF HRT.SAT DELTA
' TEMP TENP TENP RISE TAVG TAVG FLOW PT/S LOAD FLUX CALC SAT R20 conp TCONP
TUBE. 1 65.48 69,09 67.29 3.61 62.61 30.48 2.37 4.99 4268. B8164. 68,17 140,02 1479.84 152.81 27.25
TUBE 2 65.09 69.4% 67.26 8.35 62.64 30.51 3.03 5.00 6559. 6319. 104.72 215.01 1416.80 248.98 25.38
EN03-20-78AF -12A YAPOR SAT. TIAVG— PMEAS REATER wmamneB A BB ER=NICHOLS==~r==m
TENP TENP T2AYG PSIG YOLTS PHRESSURE TOUTLETY TINLEY
135.10  99.67 -0.03 57.0 55. 0.0 0.0 0.0
INLET OUTLET AVG TENP TV~ TS~ H20 VWYEL HEAT HEAT ua ga COEPF HT.SAT DELTA
TENP TEARP TENP RISE TAVG TAVG PLOW PT/S LOAD PLOX CALC SAT H20 coyp TCONF
T0BE 1 65.60 69.08 67.34 3.48 67.76 32,33 2.37 4.99 G111. A01t. 60,68 127.17 1480.39 137.29 29,22
TUBE 2 65.16 69.59 67.37 4.43 67.73 32.30 3.03 5.00 6673. 6428. 98.52 206.57 1417.8%1 237.29 27.09

-—-
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Table A.1 (continwed)

EMO3-20-76A7 ~12A

—===w=~BARBER~NICHOLS== ===~

YAPOR  SAT. TIAVG- PNEAS  HEATER
*ENP TEAP T2AYG  PSIG  VOLTS PRESSORE  TOUTLET  TINLET
; 180.58  100.61. -0.08 58.0 56. 0.0 0.0 0.0
INLET OUTLET  AYG  TEAP TV~ 75- H20 . WYEL ~ HEAT HEAT  UA oA COEFP - BI.SAT DELTA
TENP . YENP  TENP . RISE  TAVG™ TAYG  FLOW FI/S LOAD PLOX CALC  SAT H20 CONP  TCOMP
TUBE 1 65.89  69.85  67.67 = 3.56 72.87 32.98 2.37 &.99 8206. 8104. 57.72 127.69 1483.58 137.88 29.76
TUBE 2 65.48  69.93  67.7Vv  8.35  72.8%  32.90 3.03 5.00 - 6700. 6&55. 91.99 203.64 1420.96 233.18 27.68
EN03-20-76AF -3P YAPOR  SAT.. TIAVG- PAEAS  HEATER —==~—=BARBER-NICHOL S==m==ms
TENP TEND T2AYG  PSIG  YOLTS PRESSURE  TOOTLET TINLET
99,09 100.61  -0.01 58.0 55. 61.0 142.80 0.0
, INLET  OUTLET  AYG  TENP  TY- TS- B20 WVEL HEAT HEAT UA A COEFF HYT.SAT DELTA
..o TEMP . TEMP . TEMP.  RISE . TAVG. _TAYG  FLOW. .FT/S LOAD PLUX. CALC = SAT H20 coMP  TCOAP
TOBR 1 . 66.35 . 69.81  68.08 3.86 31.01: 32.53. - 2.37 8.99 0093. 3993, 132.00 125.83 1887.67 135.61 29.44
TUBE 2 65.97 . 70.22  68.10  8.26 30.99 32.51 3.03 5.00 64810. 6176. 206.85 197.17 1428.65 228,33 27.53
ER03-20-~78AF ~3P YAPOR .- SAT. . - TIAVG- PNEAS  HBATER" ~—scmeBARBER-NICHOLS==mmmnu
S 7 opmp TEN? P20V  PSIG = YOLYS PRESSURE  TOUTLET  TINLET
: 118.81. 100.6% ~ 0.02 58.0 65. 61.0 184,00 0.0
ISLEY OUTLET  ~ AVG  TENP %V~ = . T5- H20 WVEL HEAT EBAT OA UA CORPP RT.SAT DELTA
v TENP. . TENP  YEMP .. RISE TAVG. TAYG. FLON PT/S. LOAD PLOX CALC  SAT H20 CONP - TCOND
TUBE 1 67.00. 70.55 68.82 3.86 A9.59 31,79 2.37 8.99 8082, 3983. 82.32 126.42 1893.94 138.64 28.73
TUBE 2 66.65 70.93 - 68.80 8.29 89.61  31.81 3.03 5.00 - 6863. 6227. 130.27 203.19 1831.26 232.25 26.81
EN03-20~76AF =3P . .- _YAPOR  'SAT., TIAVG- PMEAS  HEATER —==—=vBARBER=NICHOLS==~-=~=
. TEND TRAP 2076 - PSIG  VOLTS PRESSURE  TOUTLET  TINLET
122.80  102.85 ~=0.00 60.0 N 60.0 187.00  232.00
.. INLET . OUTLET AVG  TERP  TV-  Ts- H20 WVEL HEAT HEAT  OA mn COEPP HT.SAT DELTA
"/ TEMP _ TENP . TYEMP | RISE PAVG . 'TAYG _ FLOW FE/S LOAD FLUXY CALC  SAT . H20 CONP  TCOME
TUBE 1 67.51 7113 69.32 3.62 53.48 33,18 2.37 8.99 8277. 8172. 79.96 129.05 14899.81 139.3% 29.94
TOBE 2 -67.07. 71.56  69.32 8.49 53.48 . 33.18  3.03 5.00 6765. 6517. 126.89 208.15 1436.17 233,87 27.92
BN03-20-78AF -3P . VAPOR | SAT. . TIAVG- PMEAS  HEATER . ——mmm e BARBER~N ICHOL §=mwmm~
T ' TENP TENP T20vG ~ PSIG  VOLTS PRESSURE  TOUTLET TINLET
121.61  100.61  =0.01 58.0 65. 60.0 167.50 0.0
.. INLET . OUTLET AVG . TEAP = TV- o5~ H20 WVEL HEAT HEAT  OUA n COEPF HT.SAT DELTA
.. TEAP TENP  TEMP RISE TAYG TAVG = FLOW. FT/S LOAD - FLUX CALC = SAT H20 CONP  TCOMP
TUBE 1 67.86° 71.22  69.54 ' 3.36 52.07 31.07 2.37 4.99 3967. 3870. 76.19 127.67 1501.99 137,68 28.11
TUBE 2  67.84 71,68  69.5% - %.20 S2.06 31.07 3.03 5.00 6332. 6100. 121.62 203.82 1438.29 232.90 26.19
EN03-20~78AF -AP. o¥APOR . SAT. - TIAVG- DPNEAS - HEATER #—~——=BARBER-NICHOL S~=m=-=~=
TENP TEMP . T2AV6  PSIG  YOLTS PRESSURE  TOUTLET TINLET
119,21 99.67  0.03 57.0 . 60.0 153.00  216.00
.. INLET OUTLET  AVG - TENP - TV- TS~ H20 WYEL HEAY HEAT  Ua 117 COEBPF HT.SAT DELTA
' . TENP . TEMP. . TENP . RISE TAVG  TAVG PLOW FT/S LOAD FLOX CALC - SAT H20 comp  TCOME
TUBE 1 67.97 71.29  69.63 3.32 49.59 30.04 2.37 4.99 3917. 3822, 79.00 130.38 1502.89 140.90 27.12
TUBE 2 67.53  71.65  69.59 %.12 49.62 30.08  3.03 5.00 5980. 125.10 206.37 1438.77 236435 25.30

6207.
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Table A.1

(continued)

EN03-20-78AF -4P

INLEY OUTLEY

T0BE 2 67.73

vAPOR SAT. TIAVG- PHEAS

TESP TENP T2AY6G PSIG
115.33 98.73 -0.05 56..0
AYG TENP V- TS~ H20

TENP BRISE TAVG TAVG FLOW
69.70  3.2% 45.73 29.03 2.37
69.75 84.04 45.68 28.98 3.03

——

HEATER ======BARBER-NICHOL S~=====-
VOLTS PRESSURE TOUTLET TINLET
59, 58.0 136.00 202.00
HVEL HEAT HEAT ua ua COEFF HT.SAT DELTA
rr/s LOAD PFLOUX CALC SAT H20 CONP TCONE

4,99 3797. 3705.  83.05 130.82 1503.59 141.42 26.2¢C
5.00 6084, 5861. 133.20 209.96 1440.23 281.20 24.30

' EM03-20-78AF -4P

YAPOR SAT. TIAVG~ PNEAS

TEMP TENP T2AVG PSIG
110. 16 99.67 0.00 57.0 -
AVG TENP 3 ol rS~- 220

TENP RISE TAYG TAVG rLOW
70.00 3.06 40.16 29.67 2.37
70.00 3.86 40. 17 29.68 3.03

HEATER ~wwe——BARBER~NICROL S=—=====
VOLTS PRESSURE TOUTLET  TINLET
62. 58.0 135.00 0.0
WYEL HEAT  HEAT UA ~ UA COEBFF HT.SAT DELTA
*T/S LOAD FLUX CALC SAT B20 cosp TCOMD

4.99 3615. 3527. 90.01 121.82 1506.53 130.70 26.99
5.00 5809. 5596. 144.61 195.72 1442.54 221.89 25.22

EN03-20-T78AF -4P

VAPOR SAT. T1AVG~- PMEAS

TEHP TENP T2AV6 PSI6
107.18 96.81 0.06 54.0
AVG TENP V- TS- H2Q

TENP RISE TAVG TAVG rLOW
69.83 2.93 37.35 26.98 2.37
69.77 3.68 37.%1 27.03 3.03

HEATER ~===—=BARBER-YICHOLS~==~=="

YOLTS PRESSORE TOUTLET TINLET

62. 56.0 125.00 0.0
NVEL HEAT HEAT va 23 COERPF HT.SAT DELTA
¥I/S LOAD PLOUX CALC SAT H20 ~ Comp TCONE

4,99 3463. 3379. 92.72 128.39 1508.88 138.51 24.40
5.00 5583. 5380. 148.17 205.08 1580.37 238.89 22.77

ENO3-20-78AF -5P

VAPOR SAT. TIAVG- PNEAS

TENP TENP T2A76 PSIG
103.97 96.81 0.00 S54.0
AYG TERP V- zS~- . 520

TENP RISE TAVG TAYG FLOW
69.07 2.90 38.90 27.78  2.37
69.06 3.62 3%.90 27.7% 3.03

HEATER ~=wweeBARBER-NICHOLS=~—===

YOLZTS PRESSURE TOUTLET  TINLET

56. 55.0 125.00 0.0
WYBL  HEAT  HEAT UA ua COEFP HTI.SAT DELTA
FT/S LOAD FLUX  CALC SAT R20 conp TCONE

4.99 3428. 3345. 98.23 123.59 1897.38 132.86 25.17
5.00 S447. 52488. 156.07 196.35 1a33.78 222.97 23.54
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Table A.1 (contimwed)

ER03-21~-TOAP3-9A

64. 67

67.32 5.31

" YAPOR SAT..' TIAVG- PHEAS = HEATER ====—<BARBER-§ICHOLS~=====—
1) ] TENP 2175 PSIG . - YOLTS PRESSURE TOUTLEY TINLET
98.44 92.88% ~-0.32 50.0 0. 0.0 0.0 0.0
. 1ELET ouTLEY AYG  TEND Y- TS~ H20 WVEL HEAT HEAT UA oA COEFF HT.SAT DELTA
ST eRMBP  TENP 3.1 RISE TAYG  TAYG FLON PFT/S LOAD FLUX CALC.  SAT B20 CONP  TCOMP
TUBE 1 66.92 ° 69,28 ' 68.10 2,37 30.3% 28.7% 2.37 8,99 2798, 2726. 92.31 112.97 1887.87  120.46 22.63
TOBE 2 66.70 70.15-  68.42 3.45 30.02 28.42 3,03 5.00 5192. 5002. 172.98 212.67 1827.72 285.35 20.39
EN03-21-T8API-9A  VAPOR SAT. ~ TIAVG- PHEAS  HEATER ~=wes=BARBER=NICHOLS-~—===
, 3.0 TENP T2AYG PSIG YOLTS PRESSURR TOUTLET TINLET
99.21 93.85 ~0.08 51.0 58, 0.0 0.0 0.0
) INLET  ODTLET AYG  tENP Ty~ 15— H20 WYEL HEAT  HEAT oA DA COEF® HT.SAT DELTA
- PEMB . TENP TEND RISE TAYG TAYG FLOW PF?/S 1LOAD FLUX CALC SAT H20 CONP  TCOME
T RUBE 1 66480 69.18 °  67.99 2,38 31.22 25.86 2.37 K.99 2809. 27831. 89.99 '108.65 1886.76 115.46 23.74
‘COBE 2 66.26 69.81 68.03 3.56  31.17 25.81 3.03 5.00 5357. 5160. 171,83 . 207.51 1823.06 238.37 21.65
EN03-21-76AF3-10A I YAPOR " 'SAT,. TIAVG- PMEAS = HEATER «wweeesBARBER~-NICHOLS-—~==m=
, TEMP - TEMP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
103.03 0.0 -0.05 0.0 75.. 0.0 0.0 0.0
INLET  OUTLET AYG TENP Y- 75~ H20 WYEL HEAT HEAT uA ] COBFP HT.SAT DELTA-
“.. PRMP NP TENP RISE  TAYG TAVG PLOW FT/S - LOAD FLOUX . CKLC SAT H20 CONP  TCOME
PUBR 1 65.17  67.85 ° 66.51° 2.68 36.52 -66.51 2.37 8.99  3166. 3089. 86.69 ~87.60 I1472.14 -08.82 serss
TOBE 2 68.87 6B8.68 66.56° 8.17 36.47 ~66.56 3.03 5.00 6283, 6053. 172.28 -94.80 1410.13 -84.66 sees*
ENO3~21-T78AP3-1p ' _YAPOR SAT. . T1AVG- DPNEAS = HEATER BARBER-NICHOLS=——==m=
_— 2 ‘' wENP - TEMP T2AVG PSIG YOLTS PRESSURE TOUTLET TINLET
‘ 101.83 0.0 -0.01 0.0  80. 0.0 0.0 0.0
INLET  OUTLE® AYG ' TEEP b3 o 5- H20  WYEL BBAT  HEAT LT X COEPF HT.SAT DELTA
Lo TEMR TENP TEMP . RISE  TAVG TAYG PLOW PT/S.  LOAD FLUX CALC SAT H20 COMP  TCOMP
TUBE 1 68.66 67.60 66,13  2.9% 35,70 <-66.13 2.37 5.99  3475. 3390. 97.34 =52.55 1868.40 <-49.29 Reass
TOUBE 2 63.91  68.37. 66.1%  B.36 35.69 <66.18 3.03 5.00 6717. 6371.. 188.21 ®asasx 1406.18 -90.60 esxes
EM03-21-78A73-1P YAPOR © 'SAT.. TIAYG- PHEAS . HEATER ==<e—BARBER-NICHOLS=~~===m
| TENP TENP T2AYG PSIG YOLTS PRESSURE TOUTLET  TINLET
109.46 96.81 0.00 54,0 82. 55.0 165.00 0.0
INLET  OUTLE® AYG " TEmP v~ 5~ H20 WVEL -~ HEAT HEAT UA oA COEPF  HT.SAT DELTA
: ;. opmp " TEMP TENP - RISE TAYG TAVG PLOW FT/S LOAD FLUX CALC SAT . 'B20 CONP  TCOMP
TOBE 1 68.90  68.27 66.59 . ©'3.38 ~ #2.87 " 30.22  2.37 8.99 3988. 3891. 93.03 131.97 1872.92 1483.13 '27.19
TUBE 2 64.08 . 69.08 66.58  5.00 42.87° 30.23 3.03 S.00 7539, 7263. 175.83 2489.81 1810.35 298.78 28.31
BN03~21-T8AP3-2P VAPOR:  SAT. T1AVG~ PMEAS = HEATER we—weeBARBER~NICHOLS~~=====
: ~ PENP TRNP T2AVG PSIG YOLTS PRESSURE TOUTLET TIMLET
111.51 96.81  -0.06 58,0 92, . 55.0 165.00 0.0
_ INLE?  ODTLET AYG - TENP TV~ 5~ H20 WYEL HEAT  HEAT ‘U uA COEPF BT.SAT DELTA
. TENP TEND TERP RISE TAVG TAVG FLOW FI/S LOAD FLOX CALC SAT H20 COMP  TCOME
TOBE 1 65.52 ° 69.01 67.26 ' 3.89 48,25 29.55 2.37 §5.99 8125, 84025. 93.28 139.63 1879.,59 152.34 26.42
TUpe 2 69.98 48,18 29.48 3.03 5.00 7995. 7703. 180.96 .271.19 1817.36 331.48 23.28
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Table A.1 (continued)
EN03-21-78AF3-2P YAPOR SAT. TIAVG- PHEAS HEATER =~eweeeBARBER=-NICHOLS=wesr=v=~
TENP TENP T2AYG PSIG VOLTS PRESSURE TOUTLET TINLET
112.12 97.77 0.03 55.0 102. 57.0 102.00 0.0
INLET OUTLE?Y AYG TEMP v- TS- H20 WNVEL HEAT HEAT UA uaA COEPFPP HT.SAT DELTA
- TENP TENP TENP RISE TAVG TAVG FLOW FIT/S LOAD rLox CALC SAT H20 - COoMP TCOMP
T0BE 1 65.89 69.42 67.65 3.53 33,46 30.12 2.37 4.99 4173. 8071.. 93.85 138.54 1483.44 150.97 26.97
TUBE 2 64.91 70.32 67.62 5.41 88.50 30.15 3.03 5.00 8152, 7853. 183.20 270.35 1820.14 330,00 23.80
BNO3-21-78A23~-2P YAPOR SAT. TIAVG~ PMEAS HBATER ~w=eeesBARBER=NICHOLS~~=e===
TENP TENP T2AVG PSIG YOLTS PRESSURE TOUTLET TIKLET
115.00 98.73 -0.00 56.0 102. 58.0 222.00 0.0
INLET OUTLEY AVG TENP vy~ T5- 120 NYVEL HEAT HEAT gA agi COEFF HT.SAT DELTA
TENP TENP TENP RISE 'TAYG TAVG FLOW TPT/S LOAD FLUX CALC SAT H20 conp TConp
TUBE 1 66.76 70.33 68.55 3.57 46.45 30.18 2.37 8.99 4214, 8111, 90.73 139.64 1492.26 152.20 27.01
TUBE 2 65.78 T1.32 68.55 5.58 46.45 30.18 3.03 S5.00 8339. 8034. 179.53 276.34% 1428.93 338.76 23.72
EN03~21-78AF3~3P VAPOR SAT. TIAVG~ PAEAS HEATER wm=weeBARBRR~-NICHOLS~w~—==-
TEMP TEMNP T2AY6 PSIG YOLTS PRESSORE TOUTLET TINLET
119.71 98,73 ~0.03 5640 102. 58.0 225,00 0.0
INLET OUTLREY AVG TENP V- s~ H20 WYEL HEAT HBA? UA 1] 3 COEPF HI.SAT DFELTA
TENP TEMP TENP RISE TAVG TAVG PLO¥ FT/S LOAD PFLUX CALC - SAY H20 [oe].8:] TCONME
TUBE 1 67.00 70.61 68.80 3.61 50.91 29.92 2.37 %.99 4261. 8&157. 83.70 142,80 1494.78 155.58 26.73
TUBE 2 66.03 71.63 68.83 5.60 50.88 29.89 3.03 S5.00 8a4at. 8132, 165.90 282.37 1431.60 338.03 23.37
EN03-21-~78AF3~3P VAPOR SAT. TI1AVG~ PNEAS ABATER —ww=eeeBARBER=NICHOLS=~=—r=-—
TENP TENP T2AVG PSIG YOLTS PRESSUORE TOUTLET TINLEBT
110.60 91.82 -0.0% 49.0 100. 51.0 201.00 0.0
INLET OUTLET AvVG TEMP TV~ 5= H20 WNVEL HEA?T HEAT 111} ga COBFF HT.SAT DEi‘l‘A
TENP T ENP TENP BISE TAYG TAYG FLOW FT/S LOAD FLUX CALC SAT H20 conp TCOBME
TOBE 1 66.98 69.87 68.43 2.89 42,17 23.39 2.37 4.99 3814, 3330. B80.95 145,96 1891.08 159.95 20.82
TUOBR 2 66.03 70.85 68.848 3,82 42. 16 23.37 3.03 5.00 7263. 6997. 172.29 310.74 1427.91 394.39 17.74
ENM03-22-78A23-10A YAPOR SAT. TIAVG~ PMEAS HEATER —mmmewBARBER-NICHOL S~ —wmww-
TENP TERP T2AY6 PSIG YOLYS PRESSURE TOUTLET TINLET
96.81 91.82 -0.01 49.0 98. 52.0 148,00 220.00
INLEY OUTLET AvVG TENP rY- TS~ H20 WYEL HEAT HEAT GA 1.1 COEFF BHT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FPT/S LOAD FLUX CALC SAT H20 CONP TCONP
TUBE 1 62.38 65.66 64,02 3.29 32.79 27,79 2.37 8.99 3883. 3788. 118.82 139,70 1447.63 152.83 24.79
TOBE 2 61.41 66,65 64.03 S5.24 32.78 27.79 3.03 S.00 7895. 7606. 280.83 284,12 1386.25 354.06 21.48
EN03~22-~78AF3-10A YAPOR SAT. TIAVG~ PMEAS HEATER wwmweweBARBER~NICHOLSS===ww~=-
TENP TENP T2AVG PSIG YOLTS PRESSURE TOUTLET TINLET
100.17 92.84 ~0.03 50.0 100. 53.0 170.00 280.00
INLET OUTLEY AVG TENP V- 5~ 20 §VEL HEAT AEAT Ui (1.1 COEPF HT.SAT DELTA
TENP TENP TEBRP RISE TAVG TAVG FLOW FT/S LOAD FLOX CALC SAT 120 conp TCONP
TUBE 1 62.26 65.66 63.96 3.40 36.21 28.88 2.37 4.99 %016. 3918. 110.91 139.07 1446.99 152.06 25.77
TOBE 2 61.25 66.72 63.99 5.47 36. 19 28.85 3.03 5.00 8242. 7941, 227.78 285.68 1385.83 356.61 22.27

oL




Tadle A.1 (continuved)

£803-22-78AP3~ 104

YAPOR  SAT. TIAVG- PHEAS = HEATER -=~=--BARBER- NICHOLS-=—=——-~
TENP  TENP  T28V6  PSIG  VOLTS PRESSURE  TOUTLET  TINLET
105.00  93.8% -0.02 51.0  103. 55,0 191.00  260.00
INLET OUTLET  AYG  TEAP TV~  TS- H20 WYEL HEAT HEAT  OA A COEPP HT.SAT DELTA
‘ TEMP .. TEW® . YENP . RISE  TAVG _ TAYG  FLOW FT/S LOAD FLUX CALC . SAT H20  COMP  TCONP
TUBE 1° 62,88, 65.96 . 68.22 . 3.49 %0,78  29.63 2.37 8.99 4120. #020. 101.08 139.07 1489.58 152,03 26.844
TOBE 2 61.82  67.05 . 68.28 5.62. 80.76 29.61. 3.03 5,00 8473. 8163..207.88 286.16 1388.20 357.21 22.85
EN03-22-78AP3-T1A 'VAPOR ' ['SAT. . 'PIAVG~ PNEAS  HEATER -——=e"BARBER~NICHOLS===mom=
o TEMP . TEEP  T2AVG  PSIG  YOLTS PRESSURE  TOUTLET TINLET
S 105.38  95.83 . 0.00 $3.0  105. 57.0 170,00  280.00
ENLPT  OUTLET AYS TENP  TV- TS~  H20 WVEL  HEAT HEAT  OA Uh  COEPP HT.SAT DELTA
. TENP  PENP.  ¥EMP  RISE Y¥AYG  TAYG - PLOV - PT/S 1LOAD PFLUX CALC  SAT . H20 COMP  TCOAP
TUBE 1 62.71  66.38  68.55  3.67° 80.79  31.29 . 2.37 4.99  8333. 8227. 106.21 138.49 1852.80 151.27 27.93
TUBE 2 61.6%° 67.08  68.53 . 5.80 40,80  31.29 3.03 5.00 8784. 8828, 218,33 279.47 1391.09 - 386,25 24.33
EH03-22-78AF3-11A . YAPOR . SAY.  TIAYG-  PHEAS  HEATER —emee BARBER~NICHOLS-——m==v = -
g ‘ : . TENP.  YRAP T2AY6  PSIG . VOLTS PRESSURE  TOUTLE?  TINLET
‘ 107.33 . 96.81  -0.07 5.0 . 105, 58.0 183.00  260.00
, _INLET . OUTLET  AVG . TEAP . TV~ TS- ' H20 WYEL HEAT HEAT DA U\ . - COEPP HT.SAT DELTA
.. #EMp ' ®EWP _ TEMP  RISE TAYG  TAYG, PLON PT/S, LOAD PLOX CALC . SAT H20 . COMP  TCOME
FOBE 1 62.93 . 66.75 ~ 64.86 3.82 . 82,88 < 31.96 . 2.37 8.99  84514. B8408. 106.26 181.23 1455.74 158,60 28.49 <
TUBE 2 61.88 67.95  64.91 6.06 2.1  31.89  3.03 5.00  9137. 8802..215.82 286.88  1394.60 357.23 . 28.64 P
ENO3-22-78AP3-124 YAPOR | SAT. |, T1AVG-  PNEAS . HEATER <ot BARBER =N ICHOLS ==
; k TENP  eEMP  T2AYG  PSIG  YOLTS PRESSUSE  TOUTLET  TINLET
101.83 . 94.88  -0.06 52.0 . 102 56.0 . 137.00 - 220.00
... INLET. OUTLET - AYG TENF _TY-  TS-  H20 WYEL HEAT HEAT _UA  OA COZPP HT.SAT DELTA
. _'®EMP  TENP  TEMP RISKE TAYG  TAVG _FLOW PFT/S LOAD FLUX CALC SA? . H20  CONP . TCOMP
TOME 1 63.20 . 66.76 65,00  3.53 36.83  29.8% - 2.37 8.99 . 4165.- #063. 113.09 139.56 = 1857.29 152.52 . 26.64
TUBE 2-,62.23  67.90  65.06  5.67 . 36.76 29.78  3.03 5.00 8548. 8231, 232.40 286.89 . 1396.01 357.80 23.01
EN03-22-78A73-2P YAPOR . SAT.  T1AVG~ PHEAS . REATER wweeei BARBER=NICHOLS === .
' TmMp | TEAP  T2A¥6  PSIG  YOLTS 'PRESSURE ~ TOUTLET TINLE®
95,08 - 93.85  0.00 . 51.0 . 100. 53.0 130.00  220.00
INLET  OBTLET  AYG  TEMP TV~  ?S-  H20 WYEL HEAT HEAT OA UM COEFP . HT.SAT DELTA
. TEMP_  YEMP = TEMP  RISE TAYG  ¥AYG  PLOW. PY/S _ LOAD. FLOX CALC .. SA? "A20  CONP  TCOME
TOBE 1 61.75. 65.08  63.82  3.33  31.66 - 30.83 2.37 4.99 3938. 3882, 124.38 129.81. 1481.67 180.39  27.37
TOBE 2 60,79 66.08 . 63.82 5.28  31.66 . 30.83  3.03 5.00 790%. 7612..209.52 259.63 1380.35 315.90 28.09
ERO3-22-78AF3-3P . YAPOR Sa%.  TIAYG~  PHEAS = HEATER ~eeneeBARBER=NICHOL S== e
: T TrRp TEMP  T2A¥G  PSIG  YOLTS PRESSURE  TOUTLET  TINLET
R 102.55 = 88.68  0.08 46,0 105, 58.0 206.00  260.00
INLEY.. OUTLET  AYE  TENP %V~ . TS-  H20. WYEL . HEAT HEAT  UA ua COEPP HT.SAT DELTA
.. TERP  TENP  TEWP . RISE TAYG  TAVG  PFLON FT/S _LOAD PLUX . CALC  SAT H20  coMP  TCOMP
YOPE 1 62.32  65.18  63.75 2.86 38.80 28.93 2.37 .99 3376. 3293. 87.00 135.83 1844.95 187.68 22.31
TOBE 2 61.31 66,02  63.67 A.71 38.88 25.01. 3.03 5.00 ' 7092. 6833. 182.40 283.59 1382.82 353.46 19.33

———— -




Tadble A.1 (continued) .
EN03-22-78AF3-3P YAPOR SAT.. TIAVG- PHEAS  HEATER ==——=eBARBER-NICHOLS-—==vuw
TENP TEND T2AVG PSIG YOLTS PRESSURE TOUTLET TINLET
103.33 88.68 ~-0.06 86.0 100. 70.0 210.00  260.00
INLET OUTLEY AYG TENP Y- TS~ H20 WYEL HEAT HEAT uA uA .COBFP - HT.SAT DELTA
TENP TEAP TENP RISE TAVG TAYG PLOW F¥T/S LOAD. FLUX CALC SAT H20. CONP  TCOME
TUBE 1 62.28 65.1 63.69 2.90 39.68  28.99  2.37 4.99 3421. 3337. B86.30 136.90 1444.34 189.48% 22.33
SUBE 2 61.3% 66.16 63.75 8.83 39.58 24.93 3.03 5.00 7271. 7005. 183.71 291.70  1383.61 366.60 19.11
2N03-22-78AF3-3P YAPOR SAT. TIAVG- PMEAS  HEATER ==—=—=BARBRR-NI( JOL§wmm=m=
TENP TEMP T2AVG PSIG YOLTS PRESSURE TOUTLET TINLET
103.90 88.68 =0.07 46.0 100. 70.0 189.00  200.00
INLET OUTLEY AVG TENP Tv- 5~ H20 NHVEL HEAT BEAT gA OA COBFP HT.SAT DELTA
TENP TENP TENP RISE TAVG TAYG FLOW PT/S LOAD FLUX. CALC SAT ¢ H20 coMP  TCOMP
TUBE 1 62.65 65.5% 63,10 2.89 39,80 24,58 2,37 4.99 3813. 3329. 85.7% 138.85 1448.39 151.77 21.94
TOBE 2 61.75 66.59 68%.17 8.88  39.73  24.50 3.03 5.00 7296. 7029. 183.64 297.74 1387.61 376.22 18.68
EN03-22-78A73-3P YAPOR SAT.. T1AVG- PHEAS  HEATRR ~==a==BARBER=NICHOL S==—==-
TENP TENP T2AYG PSic YOLTS PRESSURE TOUTLET TINLET
102.10 88.68 -0.03 46.0 103. 58.0 186.00  280.00
INLET OUTLET AvVG TENP v~ S~ 20 WVEL HEAT  HEAT f oA UA COEFF HT.SAT DELTA
TEMP TENP TENP RISE TAVG TAVG FLOY FT/S. LOAD PLUX _ CALC SAT H20 COMP  TCOMP
- TUBE 1 62.97  65.83 68,80 2.87 37.70 28,28 2.37 4.99 3386. 3303. . 89.79 139.85 1451.35 152.87 21.66
_TUBE 2 .62.01 66.85 68.83 8.88 37.67 28.25 3.03 5.00 7291. 7028. 193.53 300.69 1390.02 380.91 18.4%
EN03-22~78AT3-3P VAPOR SAT. TIAVG- PHEAS = HEATER wem=weBARBER-N ICHOLS=m——m==
TEMP YENP T2AVG PSIG YOLTS PRESSURE TOUTLEY TINLET
98.28 87.60 0.01 85.0 105. 58.0 162.00 220.00
INLET  OUTLET AYG TENP v~ 75~ H20 WVEL HEAT HEAT uA oA COBFP HT.SAT DELTA
) TENP TENP TENP RISE TAVG TAVG PLOR PFI/S LOAD FLUX CALC SAT . #20 CONP  TCONP
TOBE 1 63.23 65.99 68.61 2.76 33.67 22.99 2.37 8.99 3260. 3180. 96.81  141.78 1353.84 155.30 20.848
T0BE 2 62.25 . 66.95 64.60 8.70 33.68 23.00 3.03 5.00 7075. 6816. 210.05 307.57  1391.64 392.31 17.37
EN03-22-78Ar3-4P . YAPOR SAT. T1AVG- PMEAS HEATER —wwwe=eBARBER-NICHOLS-—=—we=
TEND TENP 22AYG PSIG YOLTS PRESSURE TOUTLET TINLET
93.61 87.60 -0.02 5.0 105. 70.0 166.00  220.00
IRLET  OUTLET  AVG TENP TV~ 5- H20 WVEL HEAT HEAT UA - 1Y COEPF HT.SAT DELTA
TENP TEAP TENP RISE TAVG TAYG FLOW FPT/S LOAD. PLUY CALC . SAT H20 CONP  TCOMP
TOBE 1 63.44 66.18 68.79 . 2.70 28.82 22.81 2.37 4.99 3191. 3114. 110.7% 139.88 - 1455.20 152.95 20.36
62.87 . 67.15 64.81 . 8.68  28.80 22.79 | 3.03 S5.00  7047. 6789. 288.72  309.17 . 1393.63 394.82 17.19

10BE 2
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Table A.1 (continwed)

AM03-23-78AF ~11A

YAPOR SAT. .

TENP
108.75

AYG TERP
TRAP RISE
63.85 3.17

63.85 3.66

TI1AVG~- ~ PHEAS HEATER
T2AV6 PSIG YOLTS
0.00 52.0 20.

75~ H20 @&VEL = HEAY
TAVG PLOR PT/S LOAD
40.90 -~ 31.00 2.37 4.99 3740.
%0.90  31.00 3.03. 5.00 5511,

—=wweeBARBER~NICHOLS~~~~~=

PRESSURE- TOUTLET TINLET
53.0 151.00 290.00
HEAT oA oA COEPF HT.SAT
FLUX CALC SAT H20 conp

3648, 91.43 120.65 1445.91 129.85
5$309. 133.73 177.78 1384.52 199.65

END3-23-78AF ~-11A

YAPOR  SAT.

TENP
103.33

" AVG TENP
TENP ‘RISE
64,11 3.03

64.10 3.58

TIAVG~ PMEAS HEATER
T2AYG PSIG VOLTS
10402 50.0 20.

TS- H20 WYEL = HEAT
! " TAYG PLON ¥T/S° LOAD
39.33 . 28.72° 2.37 4.99  3583..
39.34 28.78 3.03 S5.00. S366.

—=eeeeBARBER=NICHOLS=w—=s=n

PRESSURB TOOYLET  TIKLET

58.0 131.00 280.00
HEAT uA Ui COEPF HT.SAT
FLUX CALC SAT H#20 CoNP

34896. . 91.11 124.74 18488.58 134.70
5169. 136.39 186.71 1386.90 211.38

EN03-23-78AF -1P

INLET = OUTLE?

YAPOR
TERP

103,72 92.81

AYG TENP
TENP . RISR
64.85 2.78
64.85 3.41

 SAT.

TIAVG~-  PHEAS HBATER
T2AV6 PSIG YOLTS
-0.01 50.0 35.

5= H20 WYEL BEAY
TAVG FLON PFT/S  LOAD
38.88 27.99 2.37 &.99  3286.
38.87  27.98 3.03 5.00  S51at.

==wsewBARBER~NICHOLS=——rem=

PRESSURE TOUTLET TINLET
53.0 135.00  285.00
AEAT A oA COEFF HT.SAT
PLUX  CALC SAT #20 conp

3206.. B4.53 117.41 1455.76 125.93
8953, .132.25 183.70 1395.03 207.20

£M03-23-78AF 2P

YAPOR ©  SAT.

TEAP

93.09 - 91.82

AYG TEMP
TENP RISE
85,06 . 2.58
65.06 3.26

TIAYG-  PMEAS HEATER
T2A76 PSIG YOLZ?S
-0.00 39.0 as,

5~ H20 WVYEL  HEA?
TAVG' FLOW - ®?T/S ~ LOAD
7282037 26476 2.37 4,99 7 2996, .

28.02 26.75 3.03 5,00 4918,

—==w—=BARBER~NICHOLS==wr===

PRESSURE TOUTLET  TINLET
52.0 109.00 278.00
HEAT .7 oA COEFP HT.SAT
PLUX  CALC SAT H20 conp

2923, 106.90 111.97 1457.85  119.53
8738, 175,50 183.83 1396.01 207,33

BNO3-23-78AF -2P -

INLET  ODTLET

- vAPOR
e

SAT.

TIAVG- PMEAS  HEATER

T2AVG PSIG YOLTS '
0.00 338.0 45,

R 4ol "H20 . WVEL  HEAT
TAVG ‘FLON PT/S - LOAD
T11.98 25,71 2,37 8.99 2782,
11.98 25,72 3.03 5.00 4630.

‘dew=m—weeBARBER-NICHOLS~w=w==

PRESSUORE TOUTLET TINLET
51.0 90.00  266.00
HEAT - uaA ua COEFF  HT.SAT
PLUX  CALC SAY 220 CoNpP

27148, 233.08 108,20 1857.96 115.13
8461, 387,87 180.06 1396.05 202.36

EN03-23-783P -3P

. XHLET OUTLEY

77.00
_ AVG ' TEMP
TENP RISE
" $5.07 .7 2.36°
65.07 3.07

" YAPOR

. TENP

76.46
AVG  TENP
TENP’  RISE
" 65107 2425
65.18  3.01

TIAVG-' PNEAS  HEATER
T2AYG  PSIG  YVOLTS
-0.03 38.0 50.

,TS-  H20 WVEL < HEAT
TAVG  PLOW PT/5 ' LOAD
11236 25.68 ~2.37 4,99 2662
11.32  25.65 3.03 5.00 4533.

=<=——=BARBER-NICHOLS~==—===

PRESSURE  YOUTLET TINLET

51.0 90.40 0.0
HEAT  UA UA° ' COEPP HT.SAT
FLOX CALC  SAT H20 cone

2597. .234.486 103.67 1458.29 109.90
3367. .400.39 176.78 1396.70 198.02

gL




Table A.1 (continued)

R803-23~78AF 3P
92.84

IV~
TAVG
11. 10
1. 13

TIAVG~
T2AY6
0.03

TS~
TAYG
27.87
27.90

PMEAS AEATER
PSIG YOLTS
50.0 55.

H20 WVEL  HEAT
PLOR PT/S  LOAD
2.37  4.99 2878,
3.03 5.00 8760.

—«==<-BARBER~NICHOLS~~~—==m

COEPF HI.SAT DELTA

2808. .259.25 109.43 25.66

130.09 28.12

B803-23-78AY ~-3p
92.88

v~
TAVG
10.91
10.93

TIAYG~
T2AYG
0.02

TS~
TAVG
28.00
28.02

PHEAS HEATER
PSIG YOLTS
50.0 55.

H20 WVEL  HEAT
PLOY . PFI/S  LOAD
2.37 8.99 2880.
3.03 5.00 4759,

~=w=-—BARBER=-NICHOLS—=-m===

COEF? HT.SAT DELTA

8585. 835.40 189.13 24.24%
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. Table A;Z.\{!ho ORNL two-tube condenser performance data
for Growp I-B tests (dinet—eoytaot' evaporator -odo)

g

ENO3-~27<7BAF ~1P

. YAPOR © . SAT. - - TIAVG~

PHEAS

HEBATER ° ~wwmesBARBER=N ICHOLS == wnwam
TRAP TRND T2AVG PSIG YOLTS PRESSORE TOUTLET TINLE?
‘ 77.50 - 102.45 0.07 60.0 0. 68,0 188,00 215,00
S-INLEE - QUTLEY AVG . TENP . Ty~ ¢ TS H20 WYEL - HEAT HEAT  UA oA COEFF HT.SAT DELTA
S SRR oo cPENP - -TEMP i RISR - PAVG. . TAVG PLON - FT/S - LOAD PLUX CALC SAT H20 CoNP  TCOME
TOBE 1 63.66 : 661 65,08 . 2,75 12,36  37.82 237 8.99  3250. 3170. 260.77 86,85 1857.67 90.80 34.92
TUBE 2 63.56 - 66,39 68.97 2.83 12,53 37.88 3.03 6.36  8266. 8162. 380.52 113.82 1769.7% 119.87 34.78
EN03-27-T8AP -2p CYAPOR .U USATe 1 TIAVG= . DBNEAS  HEATER wweaes BARBER«RICHOL Sommwswue
_— ‘ Lo . TEMP . TEMP T2AVG PSIG VOLYS PRESSURE TOUTLET  TINLET
‘ , 113,88 . 102.285 0.00 '60.0 25, 65.0 157.00  216.00
23 INLE?  OUTLET AVG . TENP TY- ° TS= . H20 WYEL - HEA® HEAT - UA g COEPY HT.SAT DELTA
ol eeap o REMP o TENP U BISE . TAYG S - TAVG PLOW ' FT/S LOAD FLUX CALC ~ SAT " H20  ° COMP TCOMT
TUBE 1 68,26 67.66 65,96 J.B0 A7,92 . 36,89 2,37 8,99 4015. 3917. 83.80 110.03 1866.78 117.21 33,82
TUBE 2. 68,1V 67.8% 65,96 © 3.69  47.92  36.89  3.03 6.36  5562. 5u26. 116,07 .152.30 1781.57 164.35 33.00
PHO3I-27-TBAY =2P - WAPOR ' SAT. - TIAVG-  PMEAS  HEATER =wceveBARBER-NICHOLS~weweme
s , TEMP TENP 22AVG pS16 voLTS PRESSURE TOUTLET  TINLET
‘ 17,18 10158 -0.01 59.0 25, 65.0 152,00 - 217,00
INLET © OUTLET  CAVG . TEMP TV~ - ' TS= . H20 WVEL ~HEAT HEAT U DA COEPF HT.SAT DELTA
S TEND TENP - PEMP - RISE " YAVG - TAYG ' - PLOW FI/S  LOAD . PLUX. CALC ..~ SAT B20° cone  TCOMP
TUBE V- 63.99  67.30 65.64 . 3.30 . S51.53 35.89  2.37 4.99 3904, 3809. 75.76 108.78 1363.6% 115.77 32.90
TUBR 2 63,83  67.59 65.66.  3.67 -51.52 35.88 -3.03 6.36 5522, 5387. 107.19 153,91 1777.96 166.29 32.40
BRO3-27-78A7 =3P YAPOR - SAT, - TIAVG~ . PNEAS - REATER w—meecBARBER~NICHOL S~=wmaw
: TENP . TENP T2AVG PSIG . . VOLTS PRESSURE TOUTLET  TINLET
‘ L 113.55°  102.85  -0.02 60.0 18, 63.0 136.00  205.00
INLET -~ OOTLET  AYG  TENP f¥= . 1S- H20 . WYEL ® REAT HEAT C UA - UA COEPP .HTI.SAT DELTA
TENP . TEMP - TENP RISE  TAVG  TAVG PLOW ¥I/S LOAD  PLUX  CALC SAT H20, cosP  TCO®P
20BE 1 68,03 - 67.26 65.65 . 3.23 . 47,90 36.8B1 2,37 4.99 3811. 3718, 79.57 103.55. 1463.66 109.72 _33.8%
TOBE 2 63,92 67.42 65.67 . 3.50  47.88  36.79  3.03 6,36 | 5269, 5181, 110.05 183.23 1778.07 153.61 33.%7
BMO3-28-TBAY ~BA VAPOR = SAT. ~ TIAVG-  PHEAS  HEATER ~~=waeBARBER=NICHOL S==eemwm
TENP TEND T2AVG PSIG YOLTS PRESSORE TOUTLET = TINLET
110.88 108,27 0.08 62.0 0. 66.0 154,00 218.00
INLET  OOYLET . AYG | - TEMP Y- TS~ H20  NVPL © HEAT  HEAT A ga COEPF HT.SAT DELTA
S PREP U PEMP TEND - RISE ' TAVG TAVYG PLOY PT/S  LOAD  PFLUX  CALC SAT H20 cosp rcoMe
THBE -1 S8.98  62.42 60.70 . 3.88°  50.18 83,57 2.37 8.99 . 8067. 3968. B81.05 93.36 1818.85 98.3% 40.35
TR 2 58,92 62,37 60.6%  3.85 50,28 43.63 3.03 6.36 .~ 5200. S5073. 103.50 119.18 1717.82 126.08 40.23
EB03-28<T8AF <BA “YAPOR - SAT. - TIAVG-' PHEAS  HEATER —wwweeBARBER~NICHOL S~ =wuwexa
o ‘ TENP £3.4.13 T2AVG PSIC YOLTS PRESSURE TOUTLET = TINLET
118,78 105.16 0.01" 63.0 0. 66.0 157,00  221.00
 INLET OUTLET  AVG  TESP TV~ 75~ 420 WVEL HEAT  HEAT UA uA COEFF HT.SAT DELTA
U OTERPC O TEMP T TEMP U RISE  TAYG TAYS PLOW PT/S LOAD PLUX  CALC SAT #20 conp  TCoAE
TOBE 1. 60.08 63.66  61.85 .61 56.93  43.31  2.37 8.99 84270. A166. 75.01 98.50 1426.18 104.27 39.9%
TOPE 2 59.98 63.69 “3.71 56.95  83.33 3.03 6.36 5584, S488. 98.06 128.89 1732.13 137.19 39.71Y

§1.83
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Table A:2 (continued)

ENQ3-28-78AF -92 ' VAPOR SAT. TIAVG~ PMEAS HEATER ==~===BARBER-NICHOLS~w====-
: TEMNP TEND T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
115.20 106.05 0.03 64.0 0. 67.0 156.00 221,00
INLET OUTLET AVG TENP V- T5- H20 WNVEL HEAT HEAT “UA UA COEPF HT.SAT DELTA
TENP renp TEXP RISE TAVG TAVG PLO¥W F1/S LOAD FLUX CALC SAT H20 conp TConp

T0BE 1 61.40 64.81 63. 11 3.8 52.09 42.94 2.37 4.99 4027. 3929. 77.30 93.77 1438.59 96.70 39.80
TUBE 2 61.34 64.82 63.08 3.48 52.12 42.97 3.03 6.36 5247. 5119. 100.63 122.12 1747.05 129.27 39.6¢C

EN03-28-78AF -91 VAPOR SAT. TIAVG=- PNEAS UEATER ~w==e=BARBER-NICHOLS====>=-
TENP TENP T2AVC PSIG VOLTS PRESSURE TOUTLET  TINLET
118. 11 108.66 0.03 67.0 0. 69.0 161.00 224,00
INLET OUTLET AYG TENP V- TS~ H20 &VEL HEAT HEAT UA UA COEFF HT.SAT DELTA
TENP TENP TENP RISE TAYS TAVG FLOR FI/S LOAD FLUX CALC SAT H20 2042 1CONE

TUBE 1 62.84 66.29 64.57 3.45 53.54 44.09 2.37 4.99 4072. 3973. 76.06 92,36 1453.00 97.92 40.5%
TUBE 2 62.76 66.32 64.54 3.56 53.57 44.12 3.03 6.36 5359. 5228. 100.04 121.46 1764.53 128.41 6G0.72

EN03-28-78AF ~4P " vapoR SAT. TIAVG~ PHEAS HEATER ~=———=BAHBER~NICHOLS=-="==~
TENP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
117.33 106.93 0.01 65.0 20. 69.9 156.09 220.00
INLET OUTLET AYG TENP k4 od TS~ H20 W&VEL HEAT HEAT ua 43 COEPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLON FI/S LOAD FLUX CALC SAT © H20 cosr  TConE

"TUBE 1 66.07 69.41 67.74 3.34 49.'58 39.18 2.37 8.99 3941, 3844. 79.47 100.56 1484.31 106.18 36,21
TOBE 2 65.97 69.49 67.73 3.52 89.60 39.20 3.03 6.36 5303. S5174. 106,92 135,29 1802.76 144,12 35.9C

EN03-28-T78AF ~4P " YAPOR SAT. TIAVG~ PHEAS HEATER e w=BARBER=NICHOL §~m==mem=
TEMP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
116.18 107.79 -0.02 66.0 20. 69.0 152.00 218.00
INLET OUTLET AVG TENP TV=- T8~ H20 WVEL HEAT HEAT UA A CORFF HTI.SAT DELTA
TENP TENP - - TENP RISE TAVG TAVG ‘FLOW  FI/5 LOAD PLUX CALC SAT H20 conp TCOMP

TOBE T 66.11 69.42 67.76 3.31 48.41 40.03 2.37 4.9% 3911. 3815, 80.78 97.69 1484.53 102.89 37.08
TUBE 2 65.98 69.50 67.79 3.62 48.39 40.01 3.03 6.36 Sa51. 5318. 112.64 136.28 1803.45 145.21 36.62 !

-— - -

EN03-28-78AF -5p VAPOR SAT. TIAVG~ PNEAS HEATER wwmmeeBAKBER=NICHOLS= =m—w=e=
TENP TENMP T2AVG PSIG VOLTS PRESSURE TOUTLET TIRLET
116.73 107.79 0.01 66.0 20. 69.0 156,09 221.00
INLET OUTLET AVG - TENP ' TV~ COTs- H20 WVEL HEAT HEAT UA UA ' COEPF HT.SAT DELTA
TENP TENP - - TENP RISE TAVG TAVG FLOW FT/S LOAD ' FLUX CALC SAT H20 conp TCOME

T0BE 1 66.06 69.40 67.73  3.34 49,00 40.07 2.37 4.99 3950. 38548, 80.60 98.58 1484.17 103.92 37.08
TOBE 2 65.98  69.86 67.72 3.u8 49.01 40.08 3,03 6.36 5246. 5118, 107.03 130.90 1902.64 139.03 36.81

EN03-28-78AF -5p VAPOR SAT. TIAVG~ PMEAS HEATER ===weeBARBER=-NICHOLSw=—m=x
TENP TENP T2AVG PSIG VOLTS PBESSURE TOUTLET TINLET
119.87 107.79 -0.01 66.0 20. 69.0 162.00 226.00
- INLET OUTLET AYG TENP © ' TV~ c 0 TS- H20 SVEL HEAT HEAT Ua ‘yA CORFF HT.SAT DELTA
TENP TENP TENP RISE TAVG " TAVG FLOR FI/S LOAD PLUX - CALC SAT 420 conp TCONE

TOBE 1 65.89 69.3% 67.61 3.46 52.26 40.18 2.37 4.99 4082. 3983, 78.12 101.60 1483.06 107.37 37.09

O

T0BE 2 65.8) 69. U4 67.62 3.63 52.25  40.17  3.03 6.36 5872. 5333. 104.73 136.22 1801.52 1W45.20 36.76
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Table A.2 (continued)

EN03-28-78AF ~5p :

' YAPOR .-

636 5517,

SAT..  TIAVG~ PAEAS - HEATER ~=====BARBER-NICHOLS~——m=== -
_ TEMP  TERP T2AV6  PSIG  VOLTS PRESSURE  TOUTLET TINLET
121,57  :107.79 . 0.00 66.0 25. ©70.0 158,00  223.00
L INLET, -OUTLET  AVG. TEMP TV- . TS H20 RVEL HEAT HEAT -  OA oA COFPP RI.SAT DELTA
~ ...  QEWB ... TEMP...  TENP  RISE . TAVG = TAVG . . FLOW PFT/S - LOAD . PLUX- CALC . SAT 220 CONP - TCOMD
JT0BB 1 66,32 69,72  68.02 3.39 53.55 39.77 2.37 .99  8010. -3912. 7T4.87 . 100.81 1487.06  106.44 36.75
TOBE 2 : 66.20 . 69.83 . 68.02  3.63 -53.56  39.78 3.03 6.36 SB67. 5334, 102.08 < 137.8a4 . 1806.20 146.59 36,39
ERO3~20=7BAF =6P: ;. VAPOR .. SAT.. TIAVG~ PMEAS ~ HEATER .- ~=me=BARBER~NICHOLS=—=sm= °
‘ TEMP TENP T2Av¢  PSIG  VOLTS PRESSURE  TOUTLET  TINLET
120,63 107.79 . =0.01. 66.0 - 20. 69.0 159.00 22500
. T 1 . . S B . L
. INLET.  OUTLETY _ AVG  'TEMP = TV- = TS-  M20 ; WVEL HEAT HEAT . UA 7 COEFF HT.SA\T DELTA
W o TEME TENP.. - TENP . RISE.. TAVG = TAVG ...PLOW .. FT/S LOAD .PLUX CALC  SAT H20 . . COMNP  TCOME
L TOBE 1 66,17 69455  67.86 3.38 . 52.77 39.93 2,37 4,99 3996.  3898. -75.72 100,06 1485.50 °105.59 :36.9:
(20BE 2 66.07  69.67  67.87 3,61 52.76 39.92 3.03 -6.36 S433. 5300. 102.96 136.08 1808.46 145.02 36.5%
EN03-28-T8AF -6P - . .VAPOR ;. SAT. . " TIAYG~ PMEAS  HEATER <o BARBER~NICHOLS=mwm=m=
o - o epmp . tERMP T2AVG  PSIG  VOLTS PRESSURE  TOUTLET  TIKLET
‘ 112021 :107.79  ~0.00 5640 20 6940 158.00 - 225.00
“IALET  OUTLEY  A¥G | TEMP TV~ . TS~ . H20 .WVEL HEAT HEAT DA uA COEPP HI.SAT OELTA
. .. .. .TEMP .. TEMP . TEWP .. BISE TAVG . TAVG.. . FLOW FT/S.. LOAD . PLOX.. CALC . . SAT H20 comp  TCOME
T0BR. T .65.49 . 68.95  67.22 :3.86 53.99  40.57 -2.37 ‘4.99 4089. 3989,.. 75.72 100.77 1479.17 106.44 37.88
(TOBE 2 . 65.39 69,05  67.22 -3.66 53.99 .#0.57 3.03 6.36 5515. .5380. 102.1% 135.93 1796.71 184.90 37.13
M03-28-78AF -7P L. VAPOR ' SAT.  T1AVG~ PMEAS  HEATER, ===--=BARBER-NICIOLS=~=se—
- TERP tERD T2AVG  PSIG  VOLTS PHESSURE ~ TOUTLET  TINLET
119.87 [106.93 - 0.01 65.0 22. 6840 157.00  223.00
- . INLET . OUTLET . AYG . TEWP . TV- .. TS- .. 'H20  WVEL HEAT . HU®AT .. UA ‘U COEFF HT.SAT DELTA
si.. ... TEWP ._TEMP.  TEMP . RISE TAVG. . TAYG. .. PLOW FI/S . LOAD.. FLUX.. CALC .. SAT A20- CON?  TCOME
(TOBE 1  64.49 67.98 66520 3.89 53.63 80.69 2.37 4.99 B125. 8024... 76,91 101.38 1869.51 107.20 37.54
ROBR 2 68.40 . 68.06 - 66.23 .3.66 53.64  80.70 - 3.03 '5383. 102.85 135.57 1784.77 144.57 - 37,23

- e -
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Table A,2

(contimued)

40.73 37.78

3.03

2R03~29-78A73~-8A VAPOR SAT. T1AVG- PHZAS  HEATER wwptmmm BA RB PR =N ICHOL S mmmr ==
TRRP TEAP T2AVG PSIG YOLTS PRESSURE TOUTLET TINLET
103,22 100.61 -0.09 58,0 80. 61.0 155.00 225,00
INLET  OUTLET AYG  TEAP TV~ TS~ H20 WYEL HEAT  HEAT uA JA COEFY HT.SAT DELTA
TEAP TERP TEND RISE TAVG  TAYG FLOW FI/S LOAD PLUX CALC  SAT H20 = COYP  TCOAF
T0RE 1 S6.68 62.10 60.39 3.81 %2.83 40.22 2.37 4.99 8029, 3931. 94.08 100.19 1411.77 106.19 37.02
TUBE 2 58,11 62.85 60.88 4.78  82.7%  40.13 3,03 5.00 T135. 6874. 166.95 177.82 1352.70 200.49 34.29
EN03-29-78AF3~8A VAPOR SAT. TIAVG- PNEAS  HEATER ~=ae==BARBER-NICHOL Sm===wm-
TENP TERP T2AVG PSIG VOLTS PRESSURE  TOUTLET  TISLET
103.50 100.61 -0.04 58.0 80. 63.0 166.00 226,00
INLET  OUTLET AYG  TESP v- TS- §20 WVYEL HEAT  HEAT UA 7 COBPP HT.SAT DELTA
. TRAP TENP TEAD RISE TAVG  TAVG FLO¥ FT/S LOAD . FPLUX  CALC SAT H20 coXP  TCONE
TOBE 1 59.18  62.67 60.90 3.52 83,60 39.70 2.37 4.99 4160, 4059, 95.42 104.78 1816.85 111.85 36,41
TUBE 2 58.60 63.29 60.95 8.68 u3.56 39.66 3,03 5.00 7054, 6796. 161.95 177.85 1357.10 200.42 33.91
E803-29-78AF3~9A VAPOR SAT. TIAVG- PMEAS  HEATER ~=we=BARBER~NICHOLS~~=vmw=
TENP TENP T2AVG PSIG VOLTS PRESSURE  TOUTLET  TINLET
107.59  101.54 0.01 59.0 8s. 62.0 155.00  222.00
INLET  OUTLET AVG rENP v~ 75~ H20 WYRL HEAT HEAT oA oA COBPF HT.SAT = DELTA
TRAD TENP TEND RISE TAVG  TAVG FLOW PT/S LOAD FLOX CALC SAT 420 CO%P  TCOWP
TUBE 1 60.53  64.07 62.30 3.55 85.29 39.2%  2.37 4.99 4191. 4089. 92.53 106.81 1430.63 113,72 35.95
TUBE 2 59.88 64.70 62.29 4.82 85.30 39.25 3,03 5.00 7257. 6991. 160.19 184,90 1369.81 209.38 33.38
EN03-29-78AF3~9A VAPOR SAT. TIAVG- PNEAS  HEATER ~=~e=eBARBER-NICHOLS=-=====
TENP TENP T2AYG PSIG  VOLTS PRESSURE = TOUTLET  TINLET
105.85  100.61 -0.03 58.0 80. 61.0 154,00 223,00
INLET OUTLET AVG  TENP Y= T5- H20 WVEL . HEAT HBAT uA oA COZPY HT.SAT DELTA
TEND TEAP TEMP  RISE TAVG  TAVG FLOY FT/S LOAD FLUX CALC 3AT 120 .CONP  TCOME
TUBE 1 60.88 64,27 62.58 3.39 42.88  38.03 2.37 4.99 4007, 3909. 93.86. 105.37 1433.39 112,03 34.90
TOBR 2 60.27 64.95 62.61 8.68 42.84 38,00 3.03 5.00 7044, 6786. 168.42 185.38 1372.84 209.99 32.3:
EN03-29-78AF3~10A VAPOR SAT.  T1AVG- PHEAS  HEATER ~=mineBARBER-¥ ICHOLS====~mm .
TEMP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET = TINLET
105,23  101.58  =0.02 59,0 80. 62.0 155.00  223.00
IFLET  OUTLET AYG  TEWP - TV- TS~ H20 WVEL = HEAT  HEAT UA_ - oA COEPF HT.SAT DELTA
TERP TEAP TENP  RISE TAVG  TAVG PLOW FIT/S. LOAD PLUX CALC - SAT 120 coNP  TCOWF
T0BE 1 60.98  65.34 62.66 3.37  %2.57 38.88 2.37 4.99 3976, 3879, 93.42 102.28  1434.19 108.46 35.77
TUBE 2 60.37 64.99  62.68 4.62 42,54 38.85. 3.03 5.00 6958, 6703. 163.56 179.09 1373.53 201.6n 33.24
ER03-29-78AF3~10A VAPOR - SAT. TIAVG~ PMEAS  HEATER ==wwm==BARBER=NICHOLS-~~ewmm
Tenp TEND T2AYG pS16 VOLTS PRESSURE TOUTLET  TINLET
108,48  101.58  =0.01 59..0 80. 62.0 151,00 219.00
INLET  OUTLET AYG  TERP v~ TS~ H20 W4YEL HEAT HEAT uA A COEFF HT.SAT DELTA
TEMP . TEMP TEMP  RISE TAVG  TAVG PLOY PT/S LOAD . PLUX  CALC SAT H20 CoMNP  TCONMP
TUBE 1 62.06 65.43 63.75 3.37 40.73 37.79 2.37 4.99 3979. 3881, 97.67 105.28 144%,92 111.85 34.70
$0BE 2 61.48 66.03 63.75  4.55 5.00 6853, 6603. 168.30 181.41 1383,65 206,45 32.30

8L




. B
v i

Table A.2 (continued)

EN03-29-78AF3~-7P .

. VAPOR SAT. TIAVG~ PMEAS  HEATER ~=~——eBARBER-NICHOLS~=—===
' TENP' . TEMP T2AYG PSIG VOLTS PRESSURE  TOUTLET TINLET
105.17 101,54 0.01, 59.0 100. 60.0 190.00  220.00
INLEY  OUTLET ~ AVG  TENP TV~ 75~ H20 WVEL = HEAT HEAT  UA uA COEPF RT.SAT DELTA
: TEMP ' TEMP. . TEMP ~ 'RISE . TAVG  TAVG  PFLOW PT/S LOAD FLUX CALC  3AT. 420 CONP  TCORP
TOBE 1 60.15 '63.56 61.88 3.39 82.32  39.69  2.37 4,99 4007. 3909. 94.67 100.9%  1426.14 106.97 36.54
TUBE 2 59.35  63.32 61.88 5,97 42.33 39.70. 3.03 S5.00 7489. 7215. 176.92 188.68 1365.52 214.55 33.63
EN03-29-78AF3-7P VAPOR.  _SAT. TIAV6~ PNEAS . HEATER ~===eupBARBER~NICHOLS~=-m"wm '
, oo TENP, . TEMP T2AV6 PSIG VOLTS PRESSURE  TOUTLET TINLET
‘ 103.64 101.54 0.02 59.0 100. 60.0 130.00  221.00
INLET OUTLET AYG  TENP . TV-  TS- H20 WVEL HEAT HEAT  UA uA ' COEPF  HT.SAT DFLTA
L .. TEMP TENP TEMP . RISE . TAVG . TAVG PLOY¥ PT/S .  LOAD FLOX  CALC _ SAT H20° coMP  TCOME
TOBE 1 60417 63.58 631,88  3.81 81.76  39.66 2.37 4.99 4028. 3930. 96.47 101.57 1826.86 107.69 36.49
TUBE 2 59.37  64.35 61.86 #.98 ' 41.78 39,68 3,03 5.00 7505. 7230. 179.63 189.14 1365.71 215.21 33.59¢
EN03-29~T78AF3-7P" VAPOR . 'SAT.  T1AVG~ PMEAS  HEATER ==we=weBARBEd~NTC HOLS~w—mv=-
" . TEMP TEND T2AYG PS1G YOLTS PRESSURE  TOUTLET TINLET
103.64  100.61 0.00 53.0  100. 60.0° 152.00 221.00
INLET  OUTLET  AVG . TEWP  TY- TS~ H20 WVEL HEAT HEAT  UA ui. COEPF. HT.SAT DELTA
: . TEMP TENP . TENP . . RISE ~TAVG .. TAVC FLOW PT/S LOAD FLUX CALC SAT . H20 COM2 . TCOME
TOBE 1. 60.35 . 63.78. 62,08, '3.39  21.59  36.57 - 2.37 4.99 ° 4006. 3908. 96,30 103.86 1428.11 110.33 35.42
TUBR 2 S9.56  6M.53 © 62.0% 8,97 B1.60 38.57 3.03 S5.00 7490. 7216. 180.08 198.21 1367.85 222,01 32.50
EN03-29-78AP3-8p VAPOR ' - 5AT. . T1aVG~ PMEAS  HEATER ~mewe=BARBER-NICHOLS—==m=—m
, ' TEMP. . TEND T2AVG PSIS VOLTS PRESSURE  TOUTLET  TINLET
102.83 100.61 0.01 58.0 95, 60.0 152,00 221.00
_ INLET OUTLEY - AVG  TENP  TV- TS- H20 WVZL HEAT  HEAT  UA gA COEFF. HT.SAT DELTA
" . TEMP ' TENP  TENP ~ RISE ' TAYG _ TAVG FLOW PT/S LOAD ~PLUX CALC  SAT H20 COAP  TCONP
TUBR 1 61.00 68.30 62,65 3.30 40.18 37,96 2.37 4.99 3899, 3804. 97.04 102.72 135,09 108,96 34.91
TUBE 2 60.26  65.03 62.68 . 4,77 40,19 37,97 3.03 S.00 7185. 6922. 178.79 189.25 1373.14 215.15 32.17
¥RO3-29-78AF3-9P . YAPOR SAT.. . TIAVG-  PMEAS  HEATER «swwcenBARBER-NICHOLS=w—m—mme -
T ©TEMP . TEMP T2AVG PSIG . YOLTS PRESSORE = TOUTLET  TIKLET
, ‘ "106.01°  100.61 -0.03 $8.0 100. 60.0 156,00  225.00
. IALET OUTLET AVG  TEMP  TV- TS~ 20 NVEL . HEAT  HEAT oA u, COEPP  HT.SAT DELTA
..., TEME . TEMP. TEMP = RISE TAVG . TAVG FPLOW FT/S . LOAD FLOX  CAIC SAT H20 COMP  TCONT
TORE 1° 67,05 '~ 60,86 . 62,75  3.41  #3.25 37.85  2.37 4.99  4032. 3938. 93.23 106,53 1435.12 113.36 34.71
TUBK 2 60.2B. 65.29 62.78 5.01 #3.22 37.82 3.03 5.00 7545. 7268. 174.55 199.%7 1374.49 228.95 31.7%
ENO3-29-T78AR3~9P YAPOR SAT. TIAVG- PMEAS' HEATER ~s=eewBARBER-NICHOLS==—v=mn
, o _ TEMP TEMP T2AYG PSIG  VOLTS PRESSURE  TOUTLET TINLET
_.105.75 7 101.58 -0.02 59.0 100. 61.0 156,00  228.00
INLET OUTLET ~ AVG ~ TENP TV~  TS- #20 WVEL HEAT HEAT  OA A COEPF HI.SAT DELTA
TERE. . TEMP TENP ' RISE | TAVG TAVG FLOX FT/S LOAD FLUX CALC SAT H20 coNP  TCONME
TUBE 1 61.30  68.66 62.98 3.37 482.77 ° 38.55 2.37 8.99 3977. 3880. 92.93 103.15 1437.37 109.44 35.45%
TOBE 2 60.53 = 65.48 63.01 8.95 42.75 38.53  3.03 S5.00 T461. 7T188. 174.54 193.64 1376.57 220.97 32.51

.- mman -
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Table A.2 (continved)

PN03-30—-78aP3-3P PHEBAS HEBATER ~weeeeBARBER-NICHOLS===waw==
PSIG  VOLTS PRESSURE  TOUTLET TINLET
63.0 90. 67.0 150.00 215,00
TS- H20 WVEL HEAT HEAT  OA A CO%PP HT.SAT OELTA
PLON FT/S LOAD FLUX CALC  SAT 120 Coa®  TCOME
36,47  2.37 4.99  3586. 3459, 91.78  37.23 1493.70 102.32 33.%1
36.49 3.03 5.00 6503, 6263. 168.15 178,12 1430.02 199.05 31.06
EN03-30-78AT3-4P PHRAS  HEATER ~=====BARBER~N ICHOLS===m=~~
PSIG  VOLTS PRESSORE  TOUTLET  TINLEY
63.0 95, 67.0 156,00 218.00
H20 WVEL HEAT HEAT  OA oA COEF? HT.SAT DELTA
PLO¥ T¥1/S LOAD FLUX CALC  SAT 420 CO%P  TCOME
36.72  2.37 8.99 3315, 3331. 86,52 92.98 1491.17 97.53 34.16
36.73  3.03 5.00 6563. 6323. 166.29 178,71 1827.83 199.37 31.64
EN03-30-T8AR3-4p PHEAS  HEATER ‘=== BAABER-NICHOL S==~mmmw=~
PSIG  YOLTS PRESSURE  TOUTLET  TINLET
63.0 95, 67.0 156.00  216.00
20 WYEL HEAT HEAT  UA A COEFF HT.SAT DELTA
FLO¥ FT/S LOAD PLUX CALC  SAT 220 coar  TCOME
37.03  2.37 8.99 3890. 3805. 91.93  94.27 1a88.17 99.00 34.40
T0RE 2 65.91 37.03 3.03 5.00 6714. 64869. 176.85 181.35 1825.01 203.36 31.81
ER03-30-78AF3~5P PMEAS  HEATER —====~BARBER-NICHOLS~~—==x
PSIG VOLTS PRESSURE  TOOTLET  TINLET
62.0 85. 65.0 158.00 224,00
INLET  OUTLET H20 WNVEL HEAT HEAT  UA uA COEPF HT.SAT DELTA
FPLON FI/S LOAD FLUX CALC  SAT A20 CONP  TCOME
39.08 2.37 4.99 3868. 3774%. B88.56 99.08 1059.51 104.62 36.07
TWBE 2 62.97 39.06 3.03 5.00 6750. 6503. 158.88 172.83 1397.83 192.92 33.71
E803-30-78A23~6P PNEAS  HEATER ~=m==vBARBRR~NICHOLS=======
PSIG  VOLTS PRESSURE  TOUTLET  TINLET
60.0 90. 63.0 153.00  221.00
H20 WVEL HEAT HEAT  UA A COEFY HT.SAT DELTA
FLOV FT/S 1LOAD FLUY CALC  SAT H20 CoN®  TCOYE
38.01 2,37 8.99  3826. 3733. 92.39 99.61 1447.87 105.30 35.45
38.83 3.03 5.00 6759, 6512. 163.17 175.90 1386.23 197.16 33.03
EN03-30-78AP3-6P PMEAS  HEATER ~mmemeBARBER=N ICHOLSmm—m=mm
T2AYG ~ PSIG  VOLTS PRESSURE  TOUTLET  TINLET
61.0 90. 64.0 160.00  226.00
H20 WYEL HEAT HEAT  UA UA. COEPF MT.SAT DELTA
FLOR FT/S LOAD PLUX CALC  SAT H20 COM?  TCONE
38.92 2.37 5.99 3810. 3717. 88.86 .97.91 1451.83 103,33 35.9¢
38.86 3.03 5.00 6908, 6651. 161.21 177,65  1390.72 199.34 33.37

——— -
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Table A,2 (continned)

EB03-30~78AP3-7P YAPOR SAT. TIAVG- PHEAS  HEATER «===—-BABBER=-NICHOLS~~-====
2P TENP T2AYG PSIG YOLTS PRESSURE TOUTLET  TINLET
107.82 102.%5 0.02 60.0 90. 63.0 153.00  222.00
INLET  OUTLET AYG TENP TV~ TS- H20 WVEL HEAT  HEAT UA UA COEFF HT.SAT DELTA
TRNP TENP 3.1 RISE TAVG TAYG FLOY FI/S LOAD FLUX CALC SAT 20 coxP  TCOYT
TOBE 1 62,92 66.22 64.57 3.30 42,85 37.89  2.37 4.99  3901. 3806. 91.03 102.97 1853.02 109.13 3u.8¢
TOBE 2 62.28  66.81 68.54  B3.5% 52.88  37.91 © 3.03 5,00 6333. 6584. 159.39 180.27 1391.11 202.76 32.47
PNO3-31-T78AF3-8A YAPOR SAT. TIAVG-  PNEAS  HEATER -=====BARBER-NICHOLS=====—~
TERP TENP T2AYG PSIG VOLTS PRESSURE TOUTLET  TINLET
105. 63 99.67 -0.0% 57.0 90. 60.0 149,00  220.00
" INLET  OUTLET AYG ~  TEMP TV~ s- H20 WYEL HEAT  HEAT UA JA COZFF HT.SAT DELTA
TENP TENP TRNP RISE  TAVS TAYG PLOW FT/S LOAD FLUX CALC SAT H20 CONP  TCONE
TOBE 1 60.43  63.56 61.99  3.13 83,65 37.68  2.37 4.99 3730. 3609. 84.76 98.18 1427.58 103.79 34.78
- TUBE 2 - 59.79 - 64.27 62.03 8.48 - 43,61 - 37.68  3.03 -5.00 - 6749. 6502, 154.78 179.31 1367.36° 202.08 -32.1¢
FR03-31-78AF3-9A YAPOR ' SAT. " TIAVG-  PMEAS: HEATER s w—====BARBER~NICHOLS~~=r=me
. : TENP © ' TEND T2AVG PSIG ~ VOLTS ' PRESSURE TOUTLET  TINLET
‘ T 101.287 7 99.67 0.03 57.0 83. 60.0 148.00  219.00
INLET  OUZTLET AYG ~TEAP Tv- TS~ H20 NWVEL'  HEAT  HEAT UA uA COZFF HT.SAT DZLTA
b 3.1.7 ] TENP © TENP. . RISE  TAVG TAVG PLOW PT/S "LOAD FLUX ~CALC - 3AT H20~ conr  TCONE
TOBE 1 60.53 - 63.67 62,10 : 3,715 39,18 . 37.57  2.37 #4.99 3717. 3627. 94.87 98.93 .1428.65 104.65 34.6€
TUBE- 2 59.91  63.23 62.07 - 8.32 - 39.21 37.60 3.03 '5.00 - 6502. 6263. 165.82 172.91 1367.73 193.69 32.34
P¥03-31-782F3-9A "1 YAPOR SAT. TIAYG-  PHEAS: HEATER - ~===—=BARBRR=-NICHOLS=>>e==="
| PEMP TEAP - T2AVG PSIG - YOLTS PRESSURE TOUTLET  TINLET
101,18 99.67 0.02 57.0 . 83 60,0 149.00 220.00
INLET  OUTLET AYG' ~ TENP TV~ 15- H20 WYSL HEAT  HEAT UA 7A COEFF HT.SAT DJELTA
‘ TERP TENP TENP  “RISE  TAYG  TAVG FLOW PT/S LOAD PLUX ' CALC SAT 120 coNP  TCOME
TOBE 1° 60.89  63.77 62.13 "-3.28 °© 39.08 - 37.58 2.37 #.99  3872. 3778. 99.17 103.15' 14828.99 109.59 38.50
TOBR 2 59.88 -- 64.3%8 62.11 -+ 4.86 39.07 37.56 3.03 S5.00 6718. 6863. 171.85 178.73 1368.11 -201.31 32.12
PNO3~31~78A23-101 YAPOR ©  SAT. TIAVG= ' PHEAS  ABATER ====—-BARBRR=-NICHOLS=====m=
VR tEHP . TEAP T2AYG PSIG - - YOLTS - PRESSUR® TOUTLET  TINLET
'103.61 100.61 -0.01 $8.0 ° B3. " 6040 153.00  225.00
INLE®  QUTLEY AYG: - 'TENP  ° TY-  TS- H20 WYEL HEAT  HEAT uA 1LY COBF? HT.SAT DELTA
. - TEMP ‘eEND TENP ' RISE TAVG TAVG FLOW FI/S LOAD FLUX CALC ' SAT 120 coN®  TCOMT
TOPE 1° 60.53 © 63.75 . 62.18 3,22 - 41.88  38.47 - 2.37 8.99 3806. 3713.  91.77 - 98.93  1429.02 104.5% 35..4%
10BE 2 59.92 63.38 62.15 8.36 A1.86 38.86 © 3.03 '5.00 6722. '6476. 162.13 -174.80 136%.89 196.13 33.02
£803-31-7823-108° YAPOR SAT..  TIAVG-: PHEAS . HEATER ~==e===BARBER-NICHOLS-——w=='
o : TEMP - - TENP T2AYG PSIG - VOLTS PRESSURE TOUTLET - TINLET
“105.52 - 100.61 ~0.01 58,0 83. 61.0 157.00  227.00
INLE?  ODTLET AYG ° TENP - TV-  TS- H20 TWVEL HEAT HEAT uA uA CORPF HT.SAT DELTA
TREP TEEP TENP > RISE = TAYG TAYG  FLOW PFT/S LOAD FLUX CALC SAT n20 €ONP  TCOME
TOBE 1 60.65 ' 63.99 62.32° 3.38° 83.20 38.29 2.37 8.99 -3986. 3850. 91.3%8 103.07 1430.83 109.39 35.20
TUBE 2 60.06 ° 64.60 62.33 4.55 43.19 38.28 © 3.03 5.00 6889. 6599. 158.58 178.98 1370.20 201.53 32.79

—

18




Table A.2 (continwed)

E803-31-78AF3-11A VAPOR SAT. TIAVG~  PHNEAS REATER w=ewee ARBER-NICHOLS === -
TENP TENP T2AYG PSIG VOLTS PRBSSURE TOUTLET  TINLET
108.68 100. 61 -0.00 58.0 83. 61.0 161.00 227.90
AYG TERP V- TS=- H20 W®WVYEL HEAT  HEAT A oa COBFF HT.SAT DELTA
TENP RISE TAVG TAVG FLO¥ PTI/S LOAD FLUX  CALC SAT H20 CorP  TCONT
62.71 3.38 45,92 37.90 2.37 4.99 3990, 3893. 86.89 105.30 1434.77 111.94 34,7€
62.72 4.68 45.92 37.89 3.03 5.00 6989. 6733, 152.20 134.45 1373.84 208.72 32.2¢
RR03-31~78AF3-12P VAPOR SAT. TIAVG~ PHEAS HEATER ~w=aneBARBER-NICHOLS=~=r=r=
TEAP TERP T2AY6 PSIG YOLTS PRESSURE TQJTLET  TINLET
103.79 100.61 -0.02 58.0 83. 60.90 151.00 223.00
AVG TENP IV- TS- H2C WVEL  HEAT  HEAT UA m COEFF HZ.SAT DELTA
TENP RISE TAVG TAVG FLON TPI/S LOAD  FLOX CALC SAT H20 cosp TCONF
62.80 3.10 40,99 37.81 2,37 8.99 3661. 3572. 89,32 36.85 1435.58 102.21 34,.9%
62.82 4,35 40.97 37.79 3.03 5.00 6543, 6308. 159,82 173.28 1374.81 194.01 32.52
EN03-31~T7@AF3-1P VAPOR SAT. TIAVG- PHEAS BEATER w==we-BARBER=NICHOLS~~=em=~
TEMP TENP T2AVG PSIG YOLTS PRESSURE TOUTLET  TINLET
102.08 100.61 0.03 58.0 83. 60.0 148,00 219. 00
AYG TEYP TV~ TS~ H20 WVEL HEAT HEAT Ua Ja COZPF HT.SAT DELTA
TEMP RISE  TAVG TAVG FLOW FI/S LOAD  PLUX CALC SAT H20 conp TCONME
62.88 3.15 39.24 37.77 2.37 4.99 3723. 3632. 94.88 98.58 1436.00 104,20 34.8¢€
TUBE 2 60.67 62.81 h.28 39.27 37.80 3.03 5.00 6408. 6212, 164,19 170.59 1374.71 190.52 32,61
$803-31-78A3-2p VAPOR SAT. TIAVG~-  PHEAS HEATER ~wwee=BARBER=NICHOLS~=>=vr==
TENP TENP T2AYG PSIS YOLTS PRESSURE TOOTLET  TINLET
103.00 100.61 -0.02 58.0 83. 60.0 w7.00 219.00
AVG TENP V- TS~ H20 WVEL  HEAT HEAT Ua 1N COEPF HT,SAT DELTA
TENP RISE  TAVG TAVG FLOW FT/S LOAD PLUX CALC SAT H20 conp TCONE
62.80 3.03 40.20 37.81 2.37 4,99 3584. 3897. 89.15 .79 1435.57 99.97 35.01
TUBE 2 60.69 62.82 4,27 40. 18 37.79 3.03 5.00 6438. 6202. 160.21 170.37 1374.84% 190.23 32.6¢0

-
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© Table A.2 (continued)

ENOB-~01~TBAF ~10A

TUBE. 2 60.48

_YAPOR" SAT. T1AVG- . PNEAS BEATER

TENP . TENP T2AYG PSIG YOLTS
111.80 97.77 -0.01 55.0 19.
AYG, TENP . TV~ . TS- H20 WVEL HEAT

TERP RISE : TAVG TAVG . PLOW FI/S  LOAD
62,21 3.32  49.58 35.56 . 2.37 4.99 3917,
62.23 . 3.89 89,57  35.5% 3.03 5.00 5261,

—mmemm BAKBER =N ICHOL S=~eemmm

PRESSURE TOJTLET  TINLET
58440 153.00 224.00
HEAT UA UA COEPP HT.SAT DELTA

FLOX  CALC SAT A20 conp TCONE
3821, 78.99 - 110.96 - 1829.79  117.63 32,49
5068. 106,13 148,01 1369.23  161.97 31.29

EMO4-01=T78AT ~10A.

TUBE 2 61.10

YAPOR SAT.  TIAVG~ PNEAS HEATER

TENP - TEMP T2AV6 PS1G YOLTS
11311 98.73 -0.01 56.0 " 19.
A'G‘_ TE NP Y- TS~ H20 WVEL  HEAT

_TERP - RISE  TAYVG TAVG PLOW  F2/S° LOAD
63.35 . 8.26  49.76 .. 35.38 2,37 4.99 5035,
63.37  8.53 . 49,74 35.36 3.03 S5.00 6827.

~==—eBARBER=NICHOLS==mmoww

PRESSURE TOUTLET TINLET
59.0 157.90 227.00
HEAT . - OA aa COEFF HT.SAT DELTA

FLUX - CALC - SAT H20 coMP TCONE
4912, 101,18 142,32  1831.01  156.13 31.46
6577. 137.24 193.06 - 1379.97 . 220.09 29.8¢

ER03-01-78AF -10A

TUBE 1 61.23
TOBE 2 61.07

- YAPOR SAT.. T1AVG~ PMEAS  HEATER

TENP TEnp T2AYG  PBSIG - VOLTS
112.89  98.73  0.01 50.0 25.
AVG . TEWP TV~ T5- H20C WVEL  HEAT

TENP RISE - TAVG - TAVG FLOW YT/5 LCAD
16338 8.30 = 89.52 35.35 2,37 4.99 . 5077.
63.37 8,60 49,53 35.36 3.03 5.00 6927.

- - .- -

' wmmees BARBER~ N ICHOL S~=emw=m

PRESSURE TOUTLET  TINLET
59.0 158.00 227.00
HEAT ua A COEP HT.SAT DELTA
FLOX - CaLC SAT. - H20 cone Tcont

4953, 102.53  143.62  1441.27 157.74 31,40
6673. 139.86 195.90 1379.99 223.93 29.4¢C

ENO4=01-78AF ~11A

20BE 2 61.00

VAPOR- . SAT.. TIAVG~ PNEAS HEATER

TERP .. TEMNP T2AVG PSIc YOLTS
118,77 98.73 -0.00 56.0 25,
AVG . TPEP V- 75~ H20 WVEL  HEAT

TENP RISE '~ TAVG TAYS FLOR FI/S  LOAD
63.36 B.4n  S5t.82 35.37 2.37 - 8.99 5249,
63.36  B.72 - S51.41 35.37 3.03° 5,06 7113,

-

we=eesBARBER=RICHOLS=w w====

PRESSURE TOUTLRT TINLET
59.0 © . 158.00 227.00
HEAT ° . OA i} COEFF HRT.SAT DELTA

FLUX  CALC SAT - #20 cone  TCOME
5121, 102,10 - 1538.4%- 1441.05 163.69 31.29
6853. 138.35 201.11. 1379.91 231.03 29.6¢€

ENO4-01-78AF -12p

VAPOR SAT. TIAVG- = PMEAS  REATER

TENP TENP T2AYG PSIG YOLTS ' -
113.66 - 98.73 0.03 5640 0. )
AYG TENP TV~ 15~ H20 WVEL  HEAT

- TENP - RISE  TAYG TAVG FLO¥ FT/S ~ LOAD
63.40 3.52 . 50.26 35.33 . 237 4.99 4161.
63.37  3.52  50.29 35.36 3.03 5.00 5310.

———— -

=ewwe~BARBER-NICHOL S~ =—uwm=

. PRESSURE TOUTLET - TINLET
60.0 152.00 222.00
HEAT ua UK~ COBFF HT.SAT DELTA

FLUX - CALC SAT  H20 cosp TCONE
4060.  82.80 117.80 1441.50 126.51 32.09"
5315, 105,58 '150.17 1380.01 164.49 31.1¢C

ENO8-01~T7BAF —12P

VAPOR - SAT. T1AVG~- PMEAS HEATER

TENP  TEMP T2AVG  PSIG = VOLTS
118,81 98.73  0.08 56.0 0.
AVG  TERP TV~ TS-.  H20 WVEL  HEAT

TEND RISE.  TAVG TAVG PLOW FI/S LOAD
63.30 3.51 51.10 35.482 2.37 #.99  4Ws),
63.23 3.51 51.18 35.50 3.03 5.00 5290.

======BARBER-NICHOLS===n~==n

PRESSORE TOUTLET - TINLZET
539.0 151.00 222,00
HEAT ga A COEFF HT.SAT DELTA

FLUX - CALC SAT H20 cone TCORE
4042, 81.08 116.96 1440.56 125.54 32.20
5097. 103.37 149.03 1378.68 163.09 31,25

- -
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Table A.2 (continued)

HEATER

ER0A-01-78AF ~-12P YAPOR SAT. TIAVG-  PMBAS w===eeBARBER-NICHOLS == =====
TENP TENP T2AYG PSIG VOLTS PRESSURE TOUTLET  TINLET
113.66 . 98.73 0.08 56.0 0. 59.0 158.00 223.00
IRLET OOUTLET AYG TENP V- TS~ H20 WVEL HEAT  HEAT UA oA COEFP HT.SAT DELTA
TENP TERP TEAP RISE TAVG TAVG FLOW P1/S LOAD  FLUX CALC SAT H20 cox? TCONE
_TOBE 1 61,65 65.22 63.43 3.57 50.22 35.29 2.37 4.99 4224, 4121, 84.10 119.68 1441.34 128.73 32.01
T0BE 2 61.59 65. 12 63.36 3.53 50. 30 35.37 3.03 5.00 5320. 5125. 105.77 150.42 1379.90 164.30 31.1C
PH04~01-78AF -12P . VAPOR SAT. T1AVG—~ PYEAS HEATER s===eeBARBER-NICHOLSw—w=we-
TENP TENP T2AVG PSIG YOLTS PRESSURE TOUTLET  TINLET
113.88 98.73 0.01 56. 0 0. 59.0 151.00 223.00
INLET OUTLET AYG TENP V- TS- #20 VWYVEL HEAT  HEAT OA UA CO®P? HT.SAT DELTA
TENP TEAP TENP RISE TAYG TAVG PLOW PT/S LOAD FLUX CALC SAT H20 coM?  TCOmP
TOBR 1 61.38 68.87 63.12  3.49 50.75 35.60 2.37 4.99 4125, 402%. 81,27 115.86 1438.77 124,25 32.39
TOBE 2 61.33 64,89 63.11 3.56 50.77 35.62 3.03 5.00 $362. 5166, 105.62 150.56 1377.55 165.01 31.31
REON~01~T78AF -1P VAPOR SAT. TIAVG- PHEAS BEATER cewcawBARBER-NICHOLS==~=w==
TENP TENP T2AYG PSIG YOLTS PRESSURE TOUTLRT  TINLET
2.4 98.73 0.06 56.0 0. 59.0 148.00 220.00
INLET OUTLEY AVG TENP V- TS~ H20 WVEL HEAT  HEAT OA ua COSFFP HT.SAT DIELTA
. TENP TENP TEHP RISE TAVG TAVG PLON PT/S LOAD PLUX  CALC SAT R20 cov¥P  TCONF
T0BE 1 61.%47 65.02 63.25 3.55 49.16 35.48 2,37 4.99 4196. #09%. B85.35 118.27 1840.00 127.09 32.21%
T0BE 2 61.82 68,95 63.19 3.53 49,22 35.54 3.03 5.00 5311. 5116. 107.90 149.43 1378.28 163.60 31.27
BR0N=-02-T8AY ~10A VAPOR SAT. T1AVG-  PNEAS HEATER ~===meBARBER-NICHOLS=~=====
TENP TE®P T2AV6 PSIG YOLTS PRESSURE TOOTLET  TINLET
116.94 97.77 0.00 55.0 0. 58.0 162.00 230.00
INLET OUTLET AYG TENP TV~ TS~ H20 WVEL HEAT  HEAT oA JA COZFF HT.SAT DELTA
TENP TRUP TENP RISE TAVG TAYG rLOW PI/S LOAD FLUX  CALC SAT H20 COMP  TCOME
TUBE 1 58.16 61.57 59.86 . 3.%1 57.07 37.91 2.37 4.99 4034, 3936. 70.68 106,42 1406.58 113.45 34.69
, T0BE 2 58.09 61.6% 59.86 3.55 57,07 37.91 3.03 5.00 5333, 5187. 93.61 140.9% 1346.86 153.57 33.52
EB08-02-7BAF -10A VAPOR SAT. TIAVG- PHEAS HEATER sw=eeeBARBER~NICHOLS==~=w==
TENP TENP T2AYG PSIG VOLTS PRESSORE TOOTLET  TINLET
116.00 97.77 0.03 55.0 10. 58.0 163.00 230.00
INLET OOUTLET AYG - TEWP V- T8=- 320 WVEL HEAT HEAT  OA i) COEPP HT.SAT DELTA
‘ TERP TENP bé.1.04 RISE TAYG TAYG FLOW FI/S LOAD TFLUX CALC SAT #20 conp TCOME
T0BE 1 58.35 61.76 60.06 3.41 55.948 37.M 2.37 4.99 8025. 3927. 71.95 106,73  1408.48 113,90 34.51
T0BR 2 58.27 61.79 60.03 3.51 55.97 37.7% 3.03 5.00 5295. 5101. 98.60 130.30 1348.484 - 152.76 -33.39
BRON-02-782% =11A VAPOR SAT. TIAVG-  PMEAS HEATER ~w=weeBARBER-RICHOLS-—owewe
TENP TENP T2AY6 PSIG VOLTS PRESSURE TOUTL®T  TINLET
113,07 97.77 0.02 55.0 10. 58.0 163.00 230.00
INLET OUTLET AVE TENP TV TS- H20 WVEL HEAT  HEAT Uk oA . COEFF HT.SAT DELTA
TEAP . TENP e8P RISE TAYG TAVG rLO% FPI/S LOAD FLUX ~ CALC SAT 120 conp TCONE
TOBE 1 58.52 61.8% 60.18 3.32 53.89 37.59 2.37 4.99 3920, 3824, 72.78 108.28 1309.7% -110.94 38.47
T0BE 2 S58.44 61.88 60.16 3.44 53.91 37.61 3.03 5.00 5185. 8995. 96.18 137.83 1349.70 149.77 33.3%

O




Table A.2 (continmed)

BHOR~02-78AF -11A

YAPOR

“TIAYG-  PMEAS

===e==BAKBERR-NICHOLS~~===e~

SAT. HEATER
.07 TERP ' T2AVG PSIG ~ VOLTS PRESSTRE TOUTLET  TINLET
113.58 97,77 -0.01 $5.0 5. 58.0 160,00 226,00
AYG TENP TV~ 5= H20 WYEL HEAT  HEAT UA 11 COEPF HT.SAT OELTA
TERP . RISE TAVG TAVG PLOW PFT/S LOAD FLUX CALC sat 120 coNP  TCOMI
' 60.35 - "3.3% °S53.23 37.42  2.37 4.99 3933, 3848. 74.09 105.33 1411.33 112.20 34.29
TORE 2" 58.60  62.10 60.35 ' "3.50 - 53.22 37.82 3,03 5.00° 5267. S074. 98.97 140.77 1351,488 153.29 33.1C
ENON-02-79AP <118 ‘YAPOR SAT. ° T1AVG=  PHNEAS  HEATER ~==eewBARBER~YICHOLS===n=w=m
. TPMP - TERP T2AY6 PSIG'  VOLTS PRESSURE TOUTLET  TINLET
118,90 /98,73  0.07 56.0 Se © 59,0 161.00 227,00
AYG  TEWP  TY- TS~ H20 WVEL HEAT  HBAT A 1) COEPP HT.SAT DELTA
TERP  RISE TAYG  TAVG PLOW - P1/S’ LOAD PLUX  CALC SAT n20 CoNP  TCOME
60.62° - 3,52 58428 38.30 2.37 8.99. 4150, 8058. 71,37 109.17 1418.06 116.59 38,81
60.56  3.58  58.35 - 38.17 3.03 5.00 5387, 5190. 92.33 141.13 1353.40  153.71 33.7¢
RNO8-02=76AE =127 YAPOR. - 'SAT, TIAVG- PHEAS HBATER =~  ~=<ee=BARBER-NICHOLS==--=<-
' T TENP - TENP T2AVG PS1G voLTsS _PRESSURE . TOTTLZT  TINLET
" 115.25° 798,73  -0.01 56,0 0. 58,0 157.00 224,00
AYG  TENP TV~ 5~ 420 WYEL HEAT  HEAT ua 7 COEF* HT.SAT OELTA
TEMP - RISE FAYG  TAVG FLOR PI/S  LOAD ' PLUX CALC SAT 720 coM?  TCONMT
60.84 ~-3.81 58,82 37.89 2.37 4.99 4034, 3936, 78,13 106,47 - 1816.18  113.93 Iu.7C
60.85 ' 3.50 58.81 37.88 3.03 S5.00 5273. 5080. 96.92 139.20 1356.15 151.30 33.S¢
" PRMOU~03-78AF =114 . "YAPOR SAT. © TIAVG- - PAEAS  HEATER <=e-eeBARBER-NICHOLS——===~= '
T ' remp . TEmP - T2AYG ~ PSIG VOLTS PRESSURE TOUTLET  TINLET
o & 120.35° 98,73 <-0.02 56.0 5. © 59,0 157,00 223,00
INLE®  OutLE? AYG  TEWP | TV~ TS~ H20 WYEL  HEAT HEAT UA oA COEP? HT.SAT DELTA
TEMP  RISE TAYG  TAVG FLOW * PT/S ' 'LOAD PLUX  CALC SAT 20 ~ CoMP  TCOWE
59.78 3.50 60.61 38.99 2.37 4.99* ¥130. 8029, 68,14 105,92 - 1405.33 112.37 35.69
59.75 "3.75 - 60.59 38,97 3.03 5.00 -S647. 5880, 93.20 184.90 1345.82 158.49 30.33
ENO8-03=T8AF ~11A YAPOR ~SAT. ' TIAVG- - PMBAS  HEATER w~wmeeBARBER-NICHOLS=====m=
o PEMP | TENP. T2AYG ~  PSIG YOLTS PRESSURE ~ TOUTLET  TINLET
120.83 ° 98.73 | -0.02 ' 56.0 1s. 59,0 159,00  225.00
INLE?  OUTLEY? AYS TENP TY- TS~ H20 WVEL HEAT  HEAT UA A COEFF HT.SAT OELTA
TENP ' RISE  TAVG TAYG PLOW P1/S ° LOAD PLUX ' CALC SAT A20 COMD  TCCAT
60.05  3.56 60.77 3B.67 2.37 08,99 - 4204. 4102, 69.18 108.71 1308.88 116,11 35.33
60.03  3.78 60.75 °38.65 3.03 5.00  5692. 5484. 93.70 147.27 1338.86 161.39 33.9¢
EROA~03-78AF ~12P YAPOR ' SAT. - TIAYG- PNERAS ' HEATER ~==we=BARBER~NICHOL §== ===~
e TEMP - PEMP . T2AVG ~ PSIG - VOLTS PRESSURE  TOUTLET TINLET
, ©917.93 7 98.73 - 0.00 56.0 15. 59.0 155.00 222,00
INLET  OOTLE® AYG  TEMP TV~ TS~ H20 WVEL HEAT  HEAT OA UA COEPF HT.SAT DELTA
tERP RISE TAYG TAVG FLO¥ F1/S LOAD PLUX CALC SAT H20 cosp  TConE
60.36 3.89 57.56 38.36 2.37 84.99 - #127. 4026, 71.70 107.58 1011.52 114.76 35.08
60.36 3.69 57.56 38.36 3.03 5.00 5559. 5356. 96.57 144,90 1351,56 158.40 33.81

3




Table A.2

(continued)

FMOU-03-78AF ~-12p

PNEAS HEATER ===w=eBARBER=NICHOLS ~~=v===
PSIG yoLTS PRESSURE TOUTLET  TINLET
57.0 0. 60.0 - 155.00 222.00
H2C WVEL  HEAT  HEAT ua A COEFF HT.SAT DELTA
PLOK PFT/S LOAD FLUX CALC SAT H20 coMP  TCONE
2.71 5.70 4204. 8101, 75.76 107.90 1574.97 114.03 35.97
3.65 6.02 5604. 5399. 100.87 103.60 1572.32 153.91 35.908
ENOU4-03-78AF -1P PMEAS  HEATER ~=ww-eBARBER~NICHOLS==~~~==
PSIG YOLTS PRESSURE TOUTLET  TINLET
57.0 0. 60.0 157.00 223.00
H20 ®VEL  HEAT  HEAT A A COEPF HT.SAT DFLTA
FLOW FT/S LOAD FLUX CALC SAT H20 COM?  TCOME
2.71 5.70 4249, 4145, 73.94 110.43 1580.28 116.89 35.u46
TUBE 2 59.56 3.65 6.02 5595. 5391. 97.22 145,07 1577.35 155.61 34.64
ENO4~-03-78AF ~1tP PMEAS  HEATER cmcaceBARBER~NICHOLS==w====
pSIG YOLTS PRESSURE TOUTLET TINLET
57.0 35. 60.0 156.00 223.00
120 WVEL  HEAT  HEAT OA ua COBPF HT.SAT DELTA
PLOR TFTI/S LOAD FLUX  CALC SAT H20 conp  TCONE
1.23 2.58 3137. 3061, 61.02 86.00 848,36 94.65 32.34
- TUBE 2 60.25 1.57 2.59 4589. 4421, 89.25 125.77 814.71 46,14 30.25
EN04~03-78AF -2P PMEAS  HEATER ~eeeeeBARBER=NICHOLS~==~ee= .
PSIG vOLTS PRESSURE TOUTLET  TINLET
57.90 35. 60.0 159.00 22@.00
H20 WVEL  HEAT  HEAT na UA COEPF HT,SAT DELTA
FLOW FT/S LOAD FLOX CALC SAT A20 coNP  TCONMF
1.23 2.58 3189. 3111, 63.64 83.41 850.78 97.563 31.87
TUBE 2 60.66 1.57 2.59 4647. 8477. 92.81 128,96 817.21 150.54 29.74
ENOG~03-78AF -2P PMEAS  HEATER e=ce==aBABRBER=NICHOLS=~===s=
. PSIG VOLTS PRESSURE TOUTLET  TINLET
57.0 15. 60.0 162.00 226,00
H20 WVEL  HEAT  HEAT ua UA COBFP HI.SAT DELTA
PLOW FT/S LOAD FLUX CALC SAT H20 coNP  TCONF
1.80 3.78 3856, 3762, 71.16 104.77 1150.98 113.83 33,05
2.30 3.79 5216, 5025. 96.30 141.82 1103.39. 159,29 31.54
ENO4-~03-78AF -3p PMEAS  HEATER ~emee=BARBER-NICHOLS-~=e=we
PS1G YOLTS PRESSURE TOUTLET TINLET
57.0 15. 60.0 151.00 226,00
H20 WVEL HEAT  HEAY oA TA COEFF HT.SAT DELTA
PLON FT/S LOAD FLUX  CALC SAT H20 coYP  TCOHMF
1.80 3.78 3872. 3778. 71.09 105.52 1151.79 114,72 32,93
2.30 3.79 5249. S057. 96.44 143,183 1104.27 161.07 31.4¢C

- —-- - - - -
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Table A.2 (continued)

EHO4~08-TORT ~8&

YAPOR

-

wewmee A RBER-NICHOLS «=mm=um"

- Skt T1AVG~ DPHEAS  HEATER
TEMD TEND T2AY6G PSIG VOLTS PRESSURE  TOUTLET  TINLET
63.70 0.0 -0.01 0.0 0. 0.0 0.0 0.0
" INLET  OUTLET  AYG . TEMP TV~ rS- H20 WVEL HEAT  HEAT uA A COBFF HT.SAT DELTA
. TERP - TEMP - TEMP.  RISE TAVG .TAVG . FLOV FT/S LOAD . FLUX  CALC SAT H20 coNP  TCOME
TOHE 1 59.89 . 59.95 . 59,92 - 0.07 . 3.78 -59.92 2.88 5.97 93. 90. 28,51  =1.55 1628.88 =1.51 #swss
T08R 2 59.90  59.96 - 59,93 0.07  3.77 -59.93 2.94 6.19 95, 93, 25.30 =1.59 1672.58 ~1.55 seese
ENO4=~08-T78NX ~8A VAPOR SAT, TIAVG~ = PANAS = HEATER “mmmee B RBER=NICHOLS = mmn
, .- TEMB . TENP T2AV6 pS1c YOLTS . PRESSURE TOUTLET TINLET
63,93 0.0  ~0.00 0.0 0.0 0.0 0.0
INLEY OUTLEZ  AYG ~ TEMP - TV- S~ H20 WYEL ~ HEAT HEAT  UA A COEPF HT.SAT DELTA
o TENE TEMP  TENP RISE . TAYG.  TAVG . FLOW PFT/S LOAD PLUX - CALC *: SAT #20 COM®  TCONME
2082 1 60.31 .  60.37 60.34 . 0.06 - 3.59  -60.34 - .2.88 5.97 87. 85. 20426 =1.00 " 1629.65  ~1.41 sesxes
€082 2 60.31  60.38 60.35 0,06 3,58 -60.38 2.9% 6.19 . 93, 91s 26,07 . ~1.55 1677.45 ~1.51 #*xses
2E04-04=T789X ~104 -  VAPOR SAT. TIAYG~  PA¥AS  HEATER | m—emne BRI ER=NICHOL S v s wa
SR < TEMB . . TEAP T2AVG PSIG - VOLTS PRESSURE TOUTLET - TINLEY
67.15 0.0 0.01 0.0 0.0 0.0 0.0
INLEY  OUTLET  AVG. - TENP TV~ 5~ H20 WVEL  HEAT HEAT . UA ux COBFF  HT.SAT DELTA
, TRNP. TEND TENP - RISE TAYG  TAYG PLOY " PT/S  LOAD PLUX ~CALC  SAT H20 CONP  TCOME
TOBE 1. 65.23  65.27 65.25- 0,05 | 1.90 =65.25 - 2.97 6.24 69 67+ 36.28 =1.05 1745.89 =1,03 #esee
T0BE 2 65.22 65.26 65.28 0,08 1,91 -65.23 3.1 6.53 69. 68. 36.36 ~1.06 1810.82 ~1.04 #eess
BNOA-08~789X =1P YADOR .. SAT. TIAVG=  PHEAS - HEATER ~eweeeBARBER=NICHOLSwmwem e
o TRND 20P T2a76 psIe YOLTS PRESSURE . TOUTLET - TINLET
71.79 0.0  «0.01 040 0.0 - 0.0 0.0
INLET OUTLET  AVG ~ TEMP TV~ ¥S- H20 WYEL HEAT HEAT - UA . UA COEP? HT.SAT DELTA
. eENE .- TENP TEMP . - RISE  TAVG . TAVG FLOW PFI/S LOAD FLUX - CALC SAT #20 coNP  TCOME
TORE 1. 70,03 70.08 70.05 0405 - - 1,73 ~70.05 - 2.93  6.15 67. 65. 38238  =0,95 1781.82 ~ =0,93 €%ser
20BE 2 - 70.08  70.08 70.06 0,03 .73 =70.06 3.00 6.30 50. 49, 1 28.83  ~0.71 1817.55 <0.69 exwss
EN08~00-78%2 =2P YABOR ~ SAT.” ° TIAVG= PHEAS' . HEATER mcwees BARBER= NICHOLS == oemws
- Tep TEND T2AY6 PSIC YOLTS PRRSSORE TOUTLET TINLET
70.59 0.0 0.07 0.0 0. 0.0 0.0 0.0
INLET  OUTLET AYG . TENP  TV- 25~ H20 WVEL - HEAT HEAT  UA UA ' COEPF HT.SAT DOELTA
. TENP . . TEMP TENP . RISE . TAVE . TAYG PLOW PI/S LOAD FLUX - CALC SAT 220 cosp  TCOME
TOBE 1 66,30 - 66,33 66431 - 0.03 8,28 =66431 - 2.97 6.28 43, 82, 10,01 =0.65 1758.80  ~0.53 #*ser
TOBE 2 66.22 66.25 66.28 0,03  4.36 ~66.28 3.00 6.30 49, 88. 11230 ~0.78 1772.14  -0.72 seses
ENO8=04-78YY ~2P CYAPOR . 'SAT.  TIAVG= PMEAS  HEATER w=wcneBARBER=NICHOLS==wn=wu
: . - PENP TERP - T2M¥G PSIG YOLTS " PRESSURE TOOTLET  TINLET
e 69.13 0.0 0.01 0.0 0.0 0.0 0.0
INLET - QUTLET AYG  TEMp  Tv- 5~ H20 WYEL HEAT HEAT ua uA COEFF HT.SAT DELTA
woic TRAR . TEWP TENE - RISE  TAVE  TAVG PLOW P1/S  LOAD FLUX  CALC SAT H20 conP  TCOAE
TOBE 1  63.89 - 63.9% 63.91 0.05  5.21 -63.91 2.88 5.97 70. 68. 13,35 =1.09 1670.%1 1,06 *eess
TOBE 2  63.88  63.93  63.90 0.06 5.23 =63.90 3.03 6.36 85. 83. 16.38 ~=1.38 1756.98 <1.30 #%ees
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Table A.2 (continsed)

- - ————— " 5 - -

ENO4-04-78RX -3P VAPOR SAT. T1AVG- PMEAS HEATER =w=wewSARBER-NICHOLS==em—m—=
TENP TEMP T2AVG pSIG VOLTS PRESSURE TOTTLET  TINLET
70.55 0.0 0.57 0.0 0. 0.0 Ded 0.0
INLET OUTLET AVG TENMP b4 o TS=- H20 WVEL HEAT HEAT UA TA COEF?P HT.SAT DELTA
TESP TENP TENP RISE TAYG TAVG PLOW FT/S LOAD FLUX CALC ~  SAT H20 coue TCOMT
7088 1 62.67 64.72 63.70 2,05 6.85 =63570 2.86 6.01 2926, 2855. 426.86 ~45.93 1677.91 ~43.48 *smes
TUBE 2 62.68 63.59 63.13 0.91 T.42 =63.13 2.94 6.19 1336 1303. 180.01 =-21.16 1710.17 =20.36 *x*3y
EN04-04-789X -3P VAPOR SAT. TIAVG— PMEAS HEATER ~e=—e=BARBER=NICHOLS-===—~=
TEMP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
71.76 94.384 0.07 52.0 0. 0.0 0.0 0.0
INLET OUTLET AVG TENP V- 5~ H20 WVEL HEAT HEAT ua uA COEPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLOW PFT/S LOAD FLUX CALC SAT 420 cong Tcon®
TUBE 1 62.61 63.97 63.29 1.36 8.46 31.55 2.84 5.97 1922, 1875, 227.01 £53.90 1663.33 61.96 30.2¢
TUBE 2 62.60 63.84 63.22 1.24 8.54 31.62 2.94 6.19 1814. 17704 212.45 57.35 1711,21 S8.14  30.44
ENO4—~04—-T78WX -3P VAPOR SAT. TI1AV6~ PMEAS HEATER w===—BARBER=NICHOLS~= ===mm
TENP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
93.31 94.84 =0.07 52.0 Oe 0.0 0.0 0.0
INLET QUTLET AVG TEMP V- TS- H20 WVEL HEAT HEAT Ua Ua COBFFP HI.SAT DELTA
TERP TENP TENP RISE TAVG TAVG FLOW PT/S LOAD FLOX CALC SAT H20 conre TCONP
TUBE 1 62.56 64.70 63.63 2. 4 29.68 31.22 2.83 6.06 3074, 2999, 103.57 Y8.48 1687.06 102.31 26.17%
T0BE 2 62.58 64,82 63.70 2.24 29.61 31.15 2.89 6.08 3228. 3149. 109.00 133.63 1691.60 108.56 29.01

2804~-04~-T0WX ~5P VAPOR SAT. TIAVG- PREAS HEATER —--—--EARBEH-HTCHOLS;--—---
TENP TENP T2AVG PSIG YOLTS PRESSURE TOUTLET  TINLET
79.26 0.0 0.01 0.0 0. 0.0 2.0 0.0
INLET OUTLET AVG TENP TV=- TS=- H20 WVEL HEAT HEAT (13 ga COEFF HTI.SAT DELTA
TENE TENP TENP BISE TAVG ~ TAVG PLOW FI/S LOAD FLOX CALC SAT H20 conp TCONE
TUBE 1 61.89 62.02 61.95 0.13 17.31 =61.95 2.88 6.06 135. 180. 10.68 -2.98 1667.71 ~2.90 we%33
TOBE 2 61.88 62.00 61.94 0.12 17.32 -61.94 2.86 6.02 165. 161, 9.55 -2.67 1653.75 ~2.50 **xer
ENO4~-04-T78WX -6P VAPOR SAT. TIAVG-  PMTAS HEATER —=w===BAERBER-NICHOLS===r==-
TENP TENP T2AVG PSIG VOLTS PRESSURE TIOOTLET TINKLET
107. 64 0.0 0.22 0.0 0. 0.0 0.0 0.0
INLET OOTLET AVG TENP TY=- TS~ H20 ®VEL  HEAT  HEAT A UA COBPP HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLO¥W FI/S LOAD  FLUX CALC SAT H20 con? TCONE
TUBE 1 61,484 64,36 62.90 2.92 44,74 -62.90 2.97 6.24 4314, 4209, 96.42 -63.58 1718.15 <~64.04 *¢**ey
TUBE 2 61.38 63.99 62.68 2.61 44,95 -62.68 2.89 6.08 3762. 3670. 83.69 <-60.02 1679.86 ~56.30 *¢ess
EB08-05-78%X -8A VAPOR SAT. TI1AVG~ ~ PMEAS HEATER wwewneeBARBER~NICHOLS »= ===
' TENP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET  TINLET
76.86 0.0 -0.07 0.0 0. 0.0 0.0 0.0
INLET OUTLET AVG TENP V- TS~ H20 TWVEL HEAT  HEAT' Ua oA COEPF HI.SAT DELTA
TEME TENP TENP RISE TAVG TAVG FLOW PI/S LOAD FLUX CALC SAT H20 conp TCCAF
TUBE 1 68.5% 69.3% 68.9% 0.80 792 =68.94 2.84 5.97 1929, 1101, W2,49 =16.3T7 1727.65 =15.80 ***%e
TUBE 2 68.5%50 69.52 69.01 1.02 7.85 -69.0% 3.00 6.30 1518. 1481, 193.23 f21.99 1805.10 =21.17 *%%ee
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Table A.2 (continuned)

ENOU~-05~-78%X ~9A

VAPOR SAT. T1AVG—- PHEAS HEATER

TRNP TENP T2AVG 2SIG YOLTS
110.78 0.0 0.18 0.0 0.
AVE TENP v~ TS~ H20 WVEL HEAT

TEMP RISE TAYVG TAVG PLOW FI/S LOAD
67.89 2.36 82,89 -67.89 2.93 6.15 3843,
67.71 2.30 43.07 -67.7% 3.05 6.82 3495.

~=www=BARBER=-NICHOLS===r=~=

PRESSURE TOUTLET TINLET
0.0 0.0 0.0
HEAT ga ga COEFF HT.SAT DELTA
FLOX CALC SAT H20 cong TCONE

3359. 80.28 =50.71 1756.65 =47.92 #%#%ex
3810. 81.16 =51.62 1315.41 =48,81 #%xse

ENOA~05-78WE ~9A

VAPOR SAT. T1AVG- PMEAS HEATER

TENP TEMP T2AVG PSIG VOLTS
114.89 99.67 0.17 57.0C Q.
AYG TENP TV~ TS H20 WYBL HEAT

TENP RISE  TAVG TAVG ~ PLOW PT/S LOAD
64.97 2.70 49.91 3%.70 2.93 6.15 3938.

~==w==BARBER-NTCHOLS=~=====
PRESSURE TOUTLET TINLET
61.0 , 161.00 213.00

HEAT UA UA COEFF HT.SAT DELTA
FLUX CALC SAT H20 conp TCONE
3842, 78.89 113.48 1722.63 119.54 32.14

64.80 2.61 50.08 33,87 3.05 6.42 3973. 3876. 79.33 113.94 1780.33 119.75 32.37

EN04~05-78HX -9A

INLEY OUTLET

YAPOR SAT. T1AVG~ PHEAS HEATER

TEAP TENP T2AVG PSIG VOLTS
118.02 99.67 0.16 57.0 0.
AVG TENP V- TS-. = H20 ®Y3L HEAT

TENP RISE TAVG TAVG . PLOW F1I/S LOAD
63.85 2.83 5u4.17 35.82 2.93 6.15 4123.
63.69 2.7 54.33 35.98 3.05 6.42 8123,

————— - ——

w==ws=BAEBER-NICHOLS=~====-

PRESSURE TOUTLET TINLET

61.0 159.00 212.00
HEAT UaA UA COBFF HT.SAT DELTA
FLUX CALC SAT L20 coup TCOME

4022, 76.11 115.08 1709.52 321.44 33.12
4022. 75.88 114.56 1766.88 120.53 33.317

ENDO~05-78WX -9A

VAPOR SAT. TIAVG~ PHEBAS HEATER

TP TERP T2AV6 PSIG - VOLTS
117.30 99.67 0.20 57.0 0.
AVG TENP V- TS~ H20 WVEL  HEAT

TENP RISE TAVG TAYG FLOR FI/S LOAD
6344 2.85 53.86  36.24 2.93 6.15 41146,
63.23 2.72 54,06 3o 44 3.05 6.42 8141,

- ———————

~m=cesBAUBER-NICHOL Smwmmn==

PRESSURE TOUTLET  TINLET

61.0 159.00 212.00
HEAT A gA COBPF WT.SAT DELTA
FLUX  CALC SAT H20 CoMP  TCOERF

4045, 76.98 114.41 1704.71 120.70 33.51

4080, 76.59 113.63 1761.38 119,50 33.8¢C

ENQ4-05-78NX ~10A

VAPOR SAT. T1AVG~ PHEAS HEATER

TERP TENP T2AVG PSIG YOLTS
119.18 98.73 0.12 56 0 0.
AYG TENP TV~ 5~ H2G RVZEL HEAT

TESP RISE TAVG TAVG PLOR FTI/S LOAD
63.13 3.38 56.05 35.60 2.37 4.99 3990.
63.01 ©°3.32 56.17° 35.71 ""2.38 5.00 3931.

w=eww=EARBER-NICBOLS~~=w=w==

PRESSURE TOOTLRT TINLET
59.0 159.00 213.00
HEAT oA Uya COEFF HT.SAT DELTA

PLUX CALC SAT H20 conp TCOME
3893. 71.19 112.10 1438.83 119,83 32.49

"3835.  69.99 110.08 1840.14 117.46 32.€%

EN04-05<784X ~10A"

" YaAPOR SAT. TIAVG~  PMEAS  HEATER

TENP TEND T2AYG PSIG YOLIS
" 119.89 ¢ 97.77 0.08 55.0 0.
AVG ~ . TENP V- TS5~ 420 WVEL EEAT

TEAP RISE = TaAvVG TAVG FLOW FI/S ~ LOAD
61.92 3.38 57.58 35.85 2:37  4.99 3995.
61.83 - 3.32 57.66 35.94 2.38 S.00 3933.

<=semeBARBER-NICHQLS==—=~=~

PRESSURE  TOUTLET  TINLET
58.0 159.00 213.00
‘REAT ua oA COEPP, HiT.SAT DELTA

FLUX CALC SAT 120 Con2 TCONE
3897. 69.38 111.41 1426.84 119,12 32,72
3837. 68.21 109.4% 1428.49 116.30 32.8%
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Table A.2 (continued)

SAT.

PROA-05-78UX ~10A VAPOR TIAVG~-  PUEAS HEATER w=wee=BARDER-NICHOLS==wemm=
TENP TENP T2AYG PSIG VOLTS PRESSURE TOUTLET  TINLET
116.85 97.77 0.08 55.0 0. , 58.0 159.00 213.00
INLET  OUTLET AVG TEMP TV~ TS~ H20 WVEL HEAT OEAT oA A COEFPF HTI.SAT DELTA
TEAP TE8P TENP RISE  TAVG TAVG FLOW P¥1I/5 TLOAD FLUX  CALC SAT q20 coNP  TCONE
TOBE 1 59.76 62.93 61.38 3.16 55.51 36.43 2.37 4.99 3739. 3647, 67.35 102.63 1421.18 108.95 33.4°9
T08% 2 59.69 62.84 61.27 3.15 55.58 36.50 2.38 5.00 3729. 3638, 67.09 102.15 1422.86 108.38 33.57

06




’Ihblo A.2 (continued)

- - -——— - -

BNON-05-78Y2 -2p . ©-VAPOR © 'SAT..  TIAYG- . PNEAS  HEATER ==~ BARBER-NICHOLS====m=mm
‘ ' TERP TeHp T2AVG  PSIG  VOLTS PRESSORE  TOUTLET TINLET
115.97  108.66  2.56 67.0 - ‘0. 70.0 159.00 221,00
INLET  OUTLET  AVG . TEHP . TV= 75~ H20 WYVEL - HEAT HEAT  OA UA COBPF HT.SAT DELTA
TRNP TENP  TENP . RISE . TAVG  TAVG  FLOW FT/S LOAD FLOX CALC  SAT H20 ©  COMP  TCOME

T0BE 1. 62,50 69.68 66.09 -7.18 49.88 42.57 1.14 4.98° 4076. 3976. B1.71  95.74- 1683.88 100.27 39.55
TOBR 2 . 62.20 . 68.86.  63.53. 2.66 . .52.44 45.13 - 3.54 7.38- 4686. -8571, 89.35 193.80 19836.34 107.61 42.49

ERON-05~78Y2 ~2Pk; “YAPOR - SA%a TIAVG—- . PMEAS HEATER : wew===BARBER-NICHOLS-~w=w=w
. s - TRAP TENP. T2AVG PSIG ' - YOLTS PRESSURE TODTILET - TINLET
112,97 . 108.66 2.50 - -67.0 0. . 70.0 158.00 220.00
INLET - OUTLE? AYG - TEMP 9= TS~ H20 WVEL = HEAT HEAT DA ‘OA COEPY HT.SAT DELTA
TENP TE8P TENP . RISE TAVG TAYG FLOW PFYI/S - LOAD PLUX CALC SAT H20 cone TCOME

TOBE. 1..62,31 69,83 . 65.87 - T.12  AT.11° . 42,79 ¢ 1.18 4§.98 8034, 39%6. 85.85 - 94,51 1681.33 98.90 39.9C
TVBE 2. 62.03 68.7% 63.37  2.67 . 49,60 - 45.29 - 3.58 7.%% . 8712, -4597. 94,99 108.05 -19848.13 '107.85 42.63

FNO4-05~78Y2 =2p - YAPOR 'SAT. - TIAYG- = PNEAS  HEATER =eeems BARBER-RICHOL Som e
o , ... . TEMP . TENP . . TIAYG PSIG . VOLTS. "PRESSURE TOUTLET = TINLET
116.95  108.66 2.88 . 67.0 0. . 70.0 160.00 . 222.00
INLET  OUTLE? AYG - TEMP TV~ . TS- . H20 WVEL HEAT HRAT . OA uA COEPP HT.SAT DELTA
TENP TENP TENP- RISE TAVG . TAVG . PFLOR FT/S . LOAD = FLOX CALC SAT H20 ~ CONP  TCONE

UBR 1. 62.61. 69.79 . 66.20 .- 7.18  SO0.78 . 42,46 118 2.98° 4076, 3977. 80.33 ' 96.00 1685.0% 100.55 39.5%
TOBE 2 62.39  65.1% 63.75. 2.72 .- 53.19 - 44,91 3.58 7.84  4800. 4682. 90.28 106.83 1989.33 110.96 82.20

EMO4-05-78YZ ~2P . °  .VAROR  SAT.  TIAVG-. DHEAS  HEATER .= e=wmeBARBER=NICHOLS == ===~ '
‘ .. TEMP.  TEMP-  T2AVG  PSIG  VOLTS: PRESSORE  TOUTLET TINLET ‘
C117.53 . 108.66  2.51  67.0 0. 770.0 159.00  220.00
INLET OUTLET  AYG  TENP . TV~ 75~ H20 WVEL HEAT HEAT  UA ua COEFF HT.SAT DELTA
TENP TERP . TENP  RISE  TAVG  TAVYG ~ FLOW PI/S - LOAD FLUX CALC  SAT H20 - coMP  TCOME

TOBE 1 62.71 69.93 66,32 7.22 S1.2% 42,38 1.14 A.98 ~ 4099. 3999. 80.03  96.81 1686.87 101.96 39.41
TUBR 2. .62.47 . 65.18 63.81 - 2.67  53.73  84.85 3.5% 7.44°  8702. 6587. A7.52 104.83  1990.06 108.70 82.2C

2ROA~05~7812 =-2P ) YAPOR SAT. TIAVG~ ~ PNEAS = HEATER —— BARBER-NICHOLSe—w——w==
: : TEND: TEAP T2AYG PSIG YOLYS PRESSURE TOUTLET  TINLET
122.63 . 109.51% 2.48 68.0 Qe 7.0 160.00 221.00
INLET  QUTLET AYG TENP . TV~ TS~ H20 WVYEL ~ HEAT HEAT ~ 'OA JA COoEPY BT.SAT OELTa
TENP - TENP TERP RISE TAVG TAYG "FLOW PT/S ~ LOAD FLUX .- CALC SAT 20 coxe TCONT

TOBR 1 62,93 - 70.19 66.56  7.26  56.07 . 42.95 .14 3,98 4123, 4023. 73.54  96.00 1689.21 100.58 40.01
fUBR 2. 62,73  65.45 68,09 2.72 58.55 85,83 3.53 7.%8 - 8793, 8676. B1.87 105.52 1993.86 109.48 62,77

BNO4~-05-78Y% ~3p YAPOR SAT. TIAVG~=  PAEAS HEATER ~w====-BARBER-NICHOLS~~=r~w=
i TERP .. TEAP T2AYG PSIG YOLTS PRESSURE TOUTLET  TINLET
125.33.© 113.67 0.16 73.0 - Ow 73.0 160.00 221.00
INLET OUTLET AYG TEND Y- TS- H20 WYEL HEAT HEAT ga oA COZrF HY.SAT DELTA
TENP - TRERP TERP .- RISE TAVYG TAYG FLOW PI/S LOAD PLUX CALC 3AT H20 cou2 TCORE

TOBE 1 63.09 69.2% 66.16 ' 6.15 59.26 87.51 1.0 6.03 4271. 4166. 72.06 939.89 1979.85 92.77 133.91
TUBE 2 63.10 68.91 66.00 S5.81 59.82 47.67 1.38  2.90 3992, 39895. 67.13 83.75 950.57 90.66 42.9¢€

——
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Table A.2 (continwed)

ENDU~05-78Y2 ~3P VAPOR SAT. T1AV6~  PMEAS EEATER w=~ee=BARBER-NICHOLS=~=e~-
TENP TERP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
126. 25 112.86 0.19 72.0 0. 76.0 164.00 223.00
INLET OUTLET AVG TERP V- TS~ H20 WVEL NEAT HEAYT uA UaA COEPF HI.SAT DELTA
TEAP TENP TENP RISE TAVS TAYG FLOW FT/S  LOAD PLUX CALC SAT H20 conp2 TCOME
TUBE 1 63.10 69.31 66.21 6,22 60.05 #6465 .40 6.09 4318, 5213, 71.91 92,56 1980.31 95.69 44,013
10BE 2 63.13 68.89 66.01 5.76 60.24 46.85 1.81 2.96 h034. 3935. 66.96 86.11 965.47 93.34 42,1¢
IR08~-05-78YZ ~up YAPOR SAT. TI1AVG~ PMEAS REATER weweeeBARBER-NICHOLS=~=ecv==
TENP TENP T2AVG PSIG YOLTS PRESSURE TOUTLET TINLET
125.46 113.67 0.13 73.0 0. 77.0 162.00 220.00
INLET OUTLET AVG TENP ks Ad TS~ H20 WVEL BEAT HEAT oA UA COEFF HT.SAT DELTA
TENP TENP TERP RISE TAVG TAVG PLOW FI/S LOAD  PLUX CALC SAT H20 coxp TCOME
T0BE ¥ 63.30 69.40 66.35 6.09 59. 11 47.32 1.40 6.09 4234, 8130. 71.62 89.47, 1982.36 92.30 44.7%
TUBE 2 63.37 69.07 66.22 5.70 59.24 47.45 1.41 2.96 3993. 3895. 67.40 84.14 966,485 90.96  42.82
ENOU=-05-78YZ =~4p VAPOR SAT. T1AVG~ PHEAS HEATER wwese=BARBER-NICHOLS=w==—=-
. TENP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET TINLET
126.54 115.30 0.23 75.0 0. 80.0 163.00 221.00
INLET OUTLET AVG TENP Y- T5- H20 WVEL HEAT HEAT oA oA COEPP H1.SAT DELTA
TENE TENP TEHP BRISE TAVG TAVG rFLOW PI/S LOAD  FLUX CALC SAT g20 conp TCOMY
T0BE 1 63.36 69.68 66.52 6.31 60.02 48.78 1.40 6.09 4337. 4280. 73.09 83.95 1984.61 92.892 W6.12
T0BE 2 63.36 69.23 66.30 5.86 60.25 49.00 t.81 2.96 4106. u4006. 68.16 83.80 967.32 90.55 44,248
EROU-05-78YZ ~BP VAPOR SAT. TIAVG- PAEAS HEATER ====wsBARBER-NICHOLS~+=e==-
TENP TEMP T2AYG PSIG YOLTS PRESSORE TOJTLET  TINLET
124.76 115.30 1.68 75.0 0. 80.0 161.00 218.00
INLET QUTLET AYG TENP TV- T3- H20 WVEL HEAT HEAT ua JA COEPF BI.SAT DELTA
TEMP TENP TENP RISE TAVG TAVG FLOW PI/S LOAD FLUX CALC SAT H20 conp TCOMT
10BE 1 63.58 70.12 66.85 6.54 57.91 48.45 1.31 5.72 4264, 4160, 73.64 88.01- 1891.41 90.96 45.74
TUEE 2 63.44 66.90 €65.17 3.46 59.59 50.13 2.62 5.51 4521, 4411, 75.88 90.19 1579.75 94.91 46,92
E804-05-78YZ ~4P VAPOR SAT. TIAVG~ PMEAS HEATER ---—--BlﬁBBR-ﬁICHOLS----—-~
TEMP TENP T2AVG PSIG VOLTS PRESSURE TOUTLET  TINLET
123.96 115.30 1.63 75.0 0. 80.0 160.00 217.00
INLET OUTLET AVG - TENP TV- TS~ H20 WVEL HEAT HEAT UA 113 COEFF HT.SAT DELTA
TENP TERP TERP BISE TAVG TAVG FLOW FT/S LOAD FLODX CALC SAT H20 Conp TCOMP
10BE 1 63.40 69.89 66.65 6.49 57.31 48.65 1.31 S.72 4232, 4129. 73.85 87.00 1388.89 89.86 05.95%5
TUBR 2 63.26 66.77 65.01 3.50 58.9% 50.28 2.62 5.51 4573. 4461, 77.58 90.9% 1578.07 - 94.35 47.03
EM04-05-78Y2 ~5p YAPOR SAT. TIAVG~ PHEAS HEATER ======gARBER-NICROLS~~=ww=m
TENP TENP T2AVG PSIG VOLTS PRESSORE TOUTLET TINLET
121.21 116.10 1.59 76.0 [ 80.0 163.00 218.00
INLEY OUTLET AVG TENP V- TS~ H20 WVEL HEAT HEAT oA ua COEPF * HT.SAT DELTA
TENE TEAP b3.1.14 RISE TAVG TAVG TPLOW FT/S _LOAD FLUX ~CALC SAT H20 - cone TCONE
TUBE 1 63.33 69.78 66.55 6.45 54.66 39.55 .31 5.72 4205. 4103, 76.93 84,87 1887.69 87.54 46,8€
TOBR 2 63.25 66.68 68.96 3.43 56.25 51.14 2.62 5.51 4475« - 4366, 79.55 87.51 1577.50  91.04 47.9¢
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Table A.3. The ORNL two-tmbe d perf dats
for G6roup III-B tests (suxface evaporator mode)

- - - v -

E8-09~-19-78A0 ~ 2:25P VAPOR SAT. TIAVG~- PMEAS HEATER COND -=DSs ————
HP- AR -~ 2:25P TEMP TENP T2AVG PSIG VOLTS TENP PYAP TYAP PWELL TWELL
92.22 92.84 -0.04 50.0 0.0 88.0 50.0 103.0 49.0 87.0
. INLET OUTLET AVG - TENP Tv- Ts- H20 WVEL REAT HEAT Ua A COEFP HT.SAT DELTA
TENP TENP TEND RISE TAVG TAVG PLOW FT/S LOAD FLOX CALC SAT H20 conp TCOME

TUBE 1 .70.30 72.67 . 71.48 2.38 . 20.73 21.35 .2.33 4,90 2753. 2691, 133.05 129.13 -1499.30 139,51 19.29
TUBE 2 70.28 72.77 T1.53 2.49 20,59 2. 2.38 5.00 2951. 2879. 142.61 .138.45 1528.16 150.39 19.14

EN-09~19-78AA - 2:40P . VAPOR = SAT. T1AVG- PNEAS © HEATER  COND 9SS s ———

Hp~ AR = 2:40P TEMP. .. TEMD. T2AVG PSIG . VOLTS TEEP PYAP  TVAP  PHELL  THTLL
. 96.23 95.34.  0.32 §2.5 61.0 91.0 52.3 113.0  51.0 88.0
INLET  .OUTLET  AVG TEMP  TVY- . Ts- H20 HYEL  HEAT  HEAT uA uA . COEPF HT.SAT DELTA
TENP TENP TEMP . RISE — TAVG TAVG PLOW PT/S  LOAD PLUX  CALC SAT . H20- COMP  TCONF

‘ruBE 1 70.85 73.48 72.16 . 2.68 24,06 23.18 2.33 4.90 .3058. 2983. 127.07 131.94  1505.88 142,74 -20.90
TUBE 2 70.47 73.22 “T71.88  -2.75  204.38 - 23.50 2.38 5.00 3254, 3175. 133.47  138.51 1527.24 150,43 ‘21.11

EM-09-19-782A - 2:50P . WAPOR--  SAT.  TIAVG~.  PAEAS HEATER  COND -=pSs
HP- AA - 2:50P .. TEMP  TEND T2AY6¢  PSIG .- YOLTS ' TEMP . PVAP  TYAP PWELL  TWELL
99.48  95.83  0.25 53.0  60.0 91.0 53.0 120.0 54,0 89.0
INLET OUTLET  AVG . TENP TV~ TS~ H20 WVEL HEAT HBAT  OUA A COZFF. HT.SAT DELTA
TENP TENP  TEMP . RISE TAVG . TAVS PLO¥ PT/S LOAD  FLUX - CALC - SAT .- - H20 coMP> - TCOM?

T0BE 1 70.77 . 13.37 72.07  2.60 27.40 23.76 2.42 5.08 3124. 3048. 1168.00 131.49 1548.76 131.77 21.59

TUBE 2 70.4%  73.21 71.82 277 27.65 28.01  2.41 5.05 3317. 3236. 119.95 138.17 1540.92 149.86 21.60 b
EM-09-19~78AA = 3:05P  VAPOR . - SAT. TIAVG~ ~ PNEAS TEATEE  COXD : 0SS ——-
np- AA - 3:05P . TENP TEAD T24V6 PSIG  VOLTS . TEWP PVAP  TVAP  PW¥ELL  TWELL
104,33 96.32 0.28 53.5 60.0 92.0 S 53.0  137.0  53.0  89.0
INLET OUTLET ~ AVG  TEMP  TV-.  T5- H20 WYEL HEAT = HEAT  UA oA CORFF HT.SAT DELTA
TENP *ENP TENP RISE TAVG  TAYG PLOW PT/S - LOAD  PLOX CALC  SAT n20 comP  TCONE

TOBE 1 70.86  73.55 72.20 2.69.. 32.12 248,11 2.37. 4.99 3174. 3096. 98.80 131.6% 1528.22  W2.12  21.79
TUBE 2  70.52 73.33 71.93  2.81 © 32.40 24,39 2.39 5.02 33433, 3261. 103.13 137.06 1533.68 188.61. 21.95%

- - —— -

£4-09-19-78AR - 3:25P 'VAPOR . SAT. TI1AVG-  TNEAS  HEATER  COND DSS --
ne- A - 3:259 TENP  TENP . T2AVG  PSIG  VOLTS™  TEMP - PYAP TYAP  PRELL . TWELL
‘ 104.58  95.83 -0.03 53,0 0.0 91.0 53.0  130.0 52.5  89.0
INLET OUTLET  AVG . TENP TV~ 15~ 420 WVEL HEAT HEAT  UA uA ‘ COEFF  HT.SAT DELTA
TENP TENP  TEMP  RISE TAVS  TAVG  FLOW FT/S LOAD FLUX CALC - SaAT H20 cowp  TCOME

TUBE 1 70.68 73,40 72.04 2.72. 32.54  23.79 2.37 4.99 3213. 0 3124, 98.78 13%5.03 1526.57 6,23 23,43 -
TUBE 2 70.66 73,49  72.07 2.83 32.50 23.76 2.38 5.00 3347. 3265. 102.97 140.83 1529.53 153,27 Z21.31

onn it s e et e

EN-09-19-78AA ~ 3:33P : VAPOR SAT. TIAVG- PHTAS HEATER COND — -—==)SS -
Hp- AR - 3:33p TENP. TEMDP T2AVG PSIG VOLTS TENP PYAP TVAP PWELL TWELL
105.30 95,83 0.22 53.0 55.0 91.0 53.0 139.0 53.9 89.0
INLET OUTLET AvGC .TENP TV~ 7S~ H20 WVEL HEAT HEAT UA. JA COEFF HT.SAT DELTA
TENP TENP TEND RISE  TAVG TAVYS FLOW PT/5 LOAD PLUX CALC SAT - 120 conr ICoNE

TOBE 1 70.61 73.3%  71.97 . 2.73  33.33 23.86 2.35 4.94 3199. 3121, 75.98 134.07 1514.99 145,21 21.4¢
TUBE 2 70.31 73.19 71.75  2.87 33.55 24.08 2,38 5.00 3403. 3320. 101.82  141.30 1526.35 153.31 21.5%
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Table A.3 (contimued)
EN=09~19-T8AA 3:55» VAPOR SAT. TIAVG~ PMEAS HEATER COND DSS - -
BP- RA 3:55p TENP TENP T2AVG PSIG VOLTS TENP PVAP TYAP PRELL TWELL
103.91 102.45 -0.06 60.0 0.0 103.0 60.0 165.0 59.0 93.0
INLET OUTLR?Y AvVG TEMP ks £ TS~ H20 WVEL HEAT  HEA?T A A CORFF HT.SAT DELTA
TENP reNp TEAP RISE TAVG TAVG PLOR PT/S LOAD  FLUX CcALC SAT H20 coup TCONP
TUBE 1 69.88 73.33 71.60 3.45 32,30 30.85 2,37 8.99 4077. 3978, 126.21 132.16 1522.31 142,93 27.8%
TUBE 2 69.87 73.46 71.67 3.60 32.24 30.79 2.38 5.00 4259, 4155, 132.10 138,33 1525.53 150.23 27,66
EN=-09-19-78AN 32058 YAPOR SAT. TIAVG- PNEAS ARATER COND : -<DSS
ap- AA 42 05P TENP TENP T2AVG PSIG  VOLTS TENP PVAP TVAP PWELL TWELL
116.20 102.91 0.30 60.5 63.0 103.0 60,2 192.0 59.0 94,0
INLET OUTLET AVG TENP v~ TS- H20 SNVEL  HEAT HEAT UA UA CORPF HT.SAT DELTA
TERP TEND TENP RISE TAVG TAVG PLOW FT/S LOAD FLOX CALC SAT H20 coxne TCOMT
TUBE 1 69.91 73.458 71.67 3.53 44,53 31.24 2,35 4.9 8132, 4031. 92.78 132,27 1512.08 143,08 28,17
TOBE 2 69.51% 73.23 71.37 3.72 44, 84 31.54 2.38 5.00 4402, 4295. 98.19 139.57 1522.62 151.76 28.319
EN=-09-19~T8AR 43 15p VAPOR SAT. TIAVG~ DNEAS HEATER COND DSS=w=~ ————
HP- AR 43150 TEMP TENMP T2AVG PSIG YOLTS TENP PYAP  TVAP PWELL TWELL
120.03 103,36 -0.07 61.0 10.0 103.0 60.5 195,0 59.0 94,0
INLEY oUTLRET AYG TEMP TV=- 78~ H20 WVEL HEAT HSAT 1.1 i} )} CORPP HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW P1T/S LOAD  PLUX CALC SAT H20 counp TCOMP
TOBE 1 69.53 73.15% 71.34 3.61 48,69 32.02 2.37 4.99 4266, 8162. 37.61 133.20 1519.73 184,11 28.3%3
TUBE 2 69.52 73.29 T1.41 3.7 48.62 31.96 2,38 S.00 8468, 8359, 91,90 139.81 1522.97 152.0% 28.67
2n-09-19-782A 4:30P YAPOR SAT. TIAVG= PHEAS HEATER CORD -=D8S
AP~ XA 4: 30D TENP TEND T2AVG 2S16G VOLTS TEND PVAP  TVAP PWELL TWELL
125. 11 103.82 0.48 61.5 0.0 103.0 60.5 193.0 60.0 95,0
INLET OUTLET ave TENP TV~ 75~ H20 WVEL AEAT HEAT ga a4 COEPF HT.SAT DELTA
: TENP TEND TENP RISE TAVG TAVG PLOW FT/S LOAD PLUYX CALC SAT fi20 cone TCOMP
TOBE 1 70.28 . 73.8% 72.08 3.61 53.06 31.77 2,37 4.99 4268, 8164, 80.43 134,32 1526.66 145,38 28.68
TOBE 2 69.66 73.47 71.57 3.82 53.54 32.25 2.38 5.01 4530. 44819, 84,60 140.84 1527.32 152.76 28,91
BA-09~19-78AR 8:45p YAPOR SAT. TIAVG- PMEAS HEATER COND PSS wnn -
RP-D/H, AR §: 45p TENP TENP T2AVG PSIG YOLTS TENP BYAP  TVAP PWELL THELL
128,62 104,27 0.02 62.0 25.0 98.5 62.0 158.0 60.0 95.0
InLe? OUTLET AYG TENP v~ TS~ H20 WVEL REAT HEAT i} 12, COB?P HT.SAT DELTA
TENP TEBP TERP RISE TAVG TAYG FLOW PFT/S LOAD  PLUX CALC - SA?T -B20 cone TCOoND
TUBE 1 69.67 73.38 71.52 3. 7N 53.09 32.75 2.37 4.99 4386, 8279, 82.60 133.93 1521.53 181.96 29.51
TUBE 2 69.56 73.45 71.51 3.90 53. 11 32.76 2.38 5.00 4613, u4500. 86.86 180,79 1523.95 153,23 29.37

- -
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Table A.3 (continued)

-~ - - -

EM-09-20-78AF ~10:30A YAPOR -  SAT. TAVG- PHEAS HEATER COND DSS

APp- AF ~10:40A " TEMP TENP T2AV6G PSIG YOLTS . TEMP BVAP  TVAP PWELL THELL
‘ o 121488 101.07° -0.51 58.5 0.0 97.0 58.0 175.0 57.0 94.0

INLE? OUTLET AYG TENP TY- = TS~ H20 WVEL  HEAT HEAT oA JA COEFF HTI.SAT DELTA

TENP TENP TENP.  RISE  TAVG TAVG FLOW PFT/S LOAD PLUX CALC SAT H20 coup TCOMP

TUBE 1  68.96 - 72.87 70,72 3.50 50,73 30.36 2.37 5.99 4138. 64037, 81.58 136.32 1513.59 147.93 27.29
TUBE 2 "68.87  73.58 71323 8.71° 50,22 - 29.85 3.03 5,00 7099. 6839. 141,37 237.84 1054.13 279.80 24 .44

- on -

EM=09-20-TBAF =11325A - ' ' VAPOR SAT.. TIAVG- PAEAS  NEATER  CORD ‘ DSS ———
HP-D/H, ~ AP -11:251 S TEMP TEN? T2AVG PSIG  VOLTS ~ TENP PVAP  TVAP PWELL  TWELL
' : 119,09 97.29.  0.12 54.5 = 70.0 98.5 54.0 160.0 54,0 90.0
INLET  OUTLET  AVG  TEWP - TV~ TS~ H20 WVEL HEAT  HEAT ua UA COEPF AT.SAT DELTA
TENP TENP TENP RISE - TAVG - TAVG FLOV PT/S  LOAD  FLUX  CALC SAT 420 coNe  TCONM?

CTUBE 1. 68,82 6€8.36 66.59 - 3.58 52,49 30,70 2.37 4,99 4182. 4080. 79.67 136,24 1473.01 148.29 27.51
"TUBE 2° 64,06  68.688 66,47 8.82 52.61 ©30.82 3.03 5.00 7262. 6996, 138,02 235.65 1409.34 278.60 25.11

- -

E8-09-20-TBAF —=11:0%h VAPOR ' SAT. TIAVG-  PMEAS  HEATER - COND —emmemeaDSS
HP~D/H, AP -11:81A  © TENP - TENP T20vG6  PSIG  VOLTS - TEMP PYAP ' TVAD . PWELL . TWELL
; 121,77 97.29  -0.13 5.5 61,0  93.0 54.0 . 165,0 53.0  89.5
INLET  OUTLET .  AYG - TEMP TV~ TS~ H20 HVEL HEAT HEAT  UA ua COEPF  HT.SAT DELTA
TEAD TENP  TEMP  RISE . TAVG  TAVG . PLO¥ PFT/S LOAD FLUXY CALC  SAT 420 COMP  TCONT

TUBE 1 - 64.13 - 67.75 = 65.98 3.62 55.83  31.35 2.36 4.97  8263. 4159. 76.36 135,99 1462.40° 18,11 24,09
TUBE 2°°63.63  68.52  66.07  4.90 55,70 322 3.03 5.00 - 7378. 7108. 132.47 236.34 1805.57 279.78 25.40

-

28-09~-20~78AF ~12:00P . VAPOR SAT. TIAVG- PHEAS = HEATER . COND DS5
HP-D/H, . AP -12:00P - TENP TEMP T2AYG  PSIG - VOLTS  TENP /PVAP  TVAP  PWELL  THELL
- R 123,48 97,77 -0.10 §5.0 - 70.2 " 93.0 S4.5  165.0 54,0 . 90.0
INLET OUTLET  AVG . TENP TV~ 78~ W20 WVEL  HEAT HEAT OUA uA COEFF HT.SAP DELTA
TENP TEMP.  TEMNP  RISE ' TAVG ' TAVE PLOW . ¥T/S  LOAD ~ FLUX CALC  SAT 120 CON?  TCOME

TUBE 1. 64,08 67,70 65.87" 3,66 . 57.57 31.90 2.35 8.98° 4291, 8186, T8.53 134.51 1455,37 146,30 28.59
TOUBE 2 63,48 . 68.47 65.97 ' 4.99 ° 57.47 . 31.80 3.03 5,00 7511, 7236, 130.70 236,22 1404.61 279,64 25.83

" g > b P A D D

| EM=09-20=T8AF -12;20P YAPOR JSAT. T TIAYG- PMEAS  HEATER COND DESm s -
HP=-D/H, AF -12:200 . _ TENP TEND T2AV6G PSIG  VOLTS TENP PVAR  TVAP  PHPLL  THELL
o : 120.99. 98,73  ~0.04 56.0 77.0 . 93,5 56,0 159,0 55.,0. 90,5
INLET  OUTLET AVG  TEMP TV~ 75~ H20 WVEL HEAT HEAT  UA oA COEPP  HT.SAT DELTA
TERP TENR TEND  TRISE - TAVG  TAVS PLOW PT/S  LOAD  FLUX CALC  SAT H20  COMP  TCOME

TUBR 1  65.22 ~ 68.85 67.03  3.63 53,95 31.69 2,37 4.99 4286, B181, 79.43 135.23 1477.33 17,02 28,44
TUBE 2 64.58 . -69.56 67.07 © 4.98 53,92 31.65 3.03 5.00 7497. 7222. 139,05 236.88 1814,99 280.07 25.7%

.- - - T o = g -

!ﬂ°09;20-783F -12: 40P _YAPOR SAT. T1AéG- PMEAS HEBATER COND = rocmmecssemnares)GEramemnmen e neen
BP-D/H, AP ~12:80P T TEMP TEND T2AYG -PSIG VOLTS - TEND PYAP TyAD PWELL TWELL
: ' : 118.93 99.20 0.02 56,5 80.0 94,0 56.0 143.0 55,0 90,5 ]
Ihiﬁ? OUTLET AVG TENP - TS- H20 WVZEL HEAT HEAT DA 14 COBFF HT.SAT DELTA
TEMP TENP TEMP RISE  TAVS TAVG FLOW FI/S  LOAD PLUX CALC SaT H20 coNz? TCONP

TUBE 1 66.05 69,69 67.87 - 3.64 51,07 31.33 2.37 4.99  8297.° 4192. B4.14 137.14 1485.56 9,23 28.09
TUBE 2 65.38 70.32 67.85 .98 51,09 31,35 3.03 5.00 7439, T1£6. 14%5.61 237.26 1422.31 280.36 25.56
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Table A.3 (continued)

- - - - - - - -

EN-09-20-78AF =12:55P . YAPOR SAT. T1AVG-  DPNEAS HEATER COND ==wee=eicesmcesecD§§mmmmmmmemmeeeee=
ApP=-D/H, AP -12:55p TENP TENP T2AVG PSIG  VOLTS  TEXP PYAP TVAP  PRBLL  TWELL
118.23 99.95  0.01 57.3  79.0  94.0 57.0 158.0 56.5 92.0
INLET  OUTLET AVG  TENP TV~ TS~ §20 WVEL HEAT HEAT  UA A CO®BFF KT.SAT DELTA
TERP TENP TEMP  RISE TAVG  TAVG PLO¥ FT/S LOAD FLOUX CALC  SAT 420 coxp  TCOMT
TUBE 1 66.89 70.15 68.32 3.65 09.91 31.63 2.33 .90 4281, 4137. 84.97 134.06 1468.63 145,70 28.40
TOBE 2 65.84  70.78 68.31 B8.94 49,92 31.65 3.03 S.00 7438. 7166. 188.99 235.04 1426.64 276,95 25,87
EN=09-20~7BAF - 1:10P VAPOR SAT. T1AVG-  PMEAS HEATER COND = === DSS~= ——
Hp-D/H, AF - 1:10p TEMD TENP T2AVG  PSIG  VOLTS ~ TEWP PYAP TVAP PWELL  TWSLL
118.90  100.42 -0.03 57.8  77.0  94.5 57.0  163.0 57.0  91.0
INLET OUTLET  AVG  TENP  TV=- TS- 420 WVEL HEAT HEAT  UA oA COEFP HT.SAT DELTA
TENP TENP TENP  RISE TAVG  TAVS PLO¥ PT/S LOAD FLUX CALC  SAT 720 coM®  TCOAT
TUBE 1 66.38  70.12 68.25 3.7¢ 50.66  32.17 2.34 4.92 4354, 4248. B85.96 135.3% 1472,20 147,21 28.3%
T0BR 2 65.76 70.81 68.28 5.05 50,62 32.18 3.03 5.00 7610. 7332, 150.33 236,77 1426.39 279,47 26.23
2R-09-20-TOAF - 2:1SP VAPOR SAT.  TIAVG- PAEAS  HEATER  COND DSs -
AP-D/R, AP ~ 2:15P TEND TENP T2AVG  PSIG VOLTS  TEAP PYAP TVAP PWELL  TWELL
99.18 87.60  0.16 45.0  79.0 83.5 45.0  90.0 44,0 83.0
INLET OUTLET  AVG  TEMP TV~ 75- H20 WVEL HEAT HEAT  UA oA COEPF HT.SAT DELTA
reAp TENP TERP  RISE TAVG  TAVG  FLOW PT/S LOAD FLUX CALC  SAT 720 coND  TCONP
TUBE 1 67.19 69.48 68.3% 2.29 30.88  19.27 2.37 4.99 2707. 2640. 87.75 180.47 1490.17 153.23 17.23
TUBE 2. 66.53 69.82 68.18 3.29 31.00 19.33 3.03 5.00 4960, 4778. 160.00 255.3% 1425.82 306,35 15.57
EN-09-20-T82F ~ 2:30P VAPOR SAT. TIAVG~  PMEAS HEATER  COND 955 ——
HP-D/H, AP ~ 2:30P TEND TEND T2AVG PSIG VOLTS  TENP PYAP TVAP  PWBLL  TWELL
96.45  87.60  0.12 45.0  78.0 84.0 35.0  87.0  44.0 83.0
INLET OUTLET  AVG  TEWP TV~ TS- H20 HVEL HEAT HEAT  OA o COBPP HT.SAT DELTA
TENP TENP  TENP  RISE TAVG  TAVG PLOW PT/S LOAD PLUX CALC  SAT A20 cosp  TComr
TUBE 1 66.93 69.23 68.08 2.30 28.37  19.52 2.37 4.99 2713. 26487. 95.63 138.96 1887.67 151.43 17.48
TUBE 2 66.35 69.58 67.96 3.23 28.49  19.64 3.03 S.00 4871. 8693, 171.01 248,03 1823.39 296.06 15,85
EN-09-20-78AF - 2:40P VAPOR SAT.  TIAVG- PMEAS HBATER  COND pss
HP-D/R, AF ~ 2:50P TENP TENP T2AVG PSIG VOLTS  TEAP PVAP TVAP  PWELL  TWELL
94.97  87.60  0.04 45.0  68.0 83.0 85.0 87.0 43,5 83.0
INLET OOTLET. AVG  TENP  TV- 75~ H20 WVEL HEAT HEBAT  UA uA COEFF HT.SAT DELTA
TEAP TENP  TENP  RISE TAVG  TAVG PLO¥ FT/S LOAD PLOX CALC  SAT H20 comP  TCOAE
TUBE 1 66.70  69.07 67.91  2.33  27.06 19.70 2.35 4.9% 2733. 2666, 100,98 138.73 1475.27 151.29 17.62
WBE 2 66.25 69.08 67.87 3.23  27.10 19.7% 3.03 5.00 4873. 4695. 179.81 2u6.89 1422.87 299,84 15.95
BN-09-20-T78AF - 2 50P VAPOR SAT. T1AVG~  PMEAS HEATER  COND - -pSs : -
HP-D/H, AP - 2:50P TENP TEND T2AYG  PSIG  VOLTS  TEMP PYAP | TVAP  PWELL  TWELL .
‘ 94.29 87.39 0.03 44.8  65.0  83.0 85.0 87.0 83.5 = 83.0
INLET OUTLET AVG  TERP  TV- TS~ W20 WVEL HEAT HEAT  UA uA COEFP HT.SAT DELTA
.. TEAP TENP TEMP RISE TAVG TAVG  FLOW PFI/S LOAD PLOX CALC  SAT H20 conxp  TCOMP
TOBE 1 66.49 68.85 67.67 2.35 26.62 19.72 2.35 4.9% 2756, 2689. 103.53 139.77 1472.97 152,59 17.62
TUBE 2 66.03 69.24 67.64  3.21 26.65 19.75 3.03 5.00 6839, 4662, 181.54 268.98 1420,30 291.72 15.98

C
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Table A.3

BA-09-20-78AF
He-p/H, AP

InLer

‘ TENP
TUBE 1 66.80
TUBRE 2 66.30

PHEAS
PSIG
5.0

H20
rLOW
2.37
3.03

- -

(continued)
HEATER COND 5
YOLTS TEMP PVAP
65.0 83.0 45.0
WYEL HEAT HEAT Ua

PT/S LOAD PLUX CALC
.99 2654, 2589. 100.86
5.00 4802. 8#627. 182.34

DSS
TVAP  PWELL  TWELL
87.0 448.0  83.0

TUA COEF?Y HT.SAT DELTA

SAT H20 cowp TCOND
136.86 1986.14 W6.47 17.68
283,71 1422.78 289.74 15.97

EN=09-20-78AF
ne-D/H, Ar

INLET
TENP
TUBE 1 66.96

TUBE 2 66.51°

PMEAS
PSIG
62.0

H20
FLOW
2.37
3.03

HEATER  COND

- . - -

VOLTS TENP PYAP
65.0 98.0 61.0

WYEL  HEAT HEAT UA

rT/S LOAD PFLUX CALC
4.99 4843, 4725. 140.82
5.00 7309.  7041. 212.07

DSS
TYAP PWELL . TVELL
101.0 60.0 97.0

ua COEFF HT.SAT DELTA

SAT q20 cone TCONE
137.35 1996.77 149,37 31.64%
206.86 1432.57 237.2% 29.6%8

2R-09-20-T8AF -

#P-D/R, AP

INLET

-TENP
TUBE 1 67.38
TOBE 2 66.88

PMEAS
PSIG
62.0°

H20
FLOW
2.37
3.03

HEATER  COND

- -

VOLTS TENP - . PYAP
64.0 98.5 62.5

WYEL HEAT AEAT oA

FT/S . LOAD . FLOX CALC
5.99 18600, 0488, 139,33
5.00 7106. 6846. 213.67

DSS
TVAP  PWRLL THELL
100.0 60.0 98.0

i1} COEBFP HT.SAT DELTA
SAT 320 ., COA2 TCOMF
131.50 14993.50 182.27 31,55
202.63° 1435.04 231,38 29.59

. 84-09-20-78AP
EP-D/H, AP

IVLEY
) .TENP
TUBE 1 66.59
TOBR 2 66.12

68.55 ' 5.87

PHEAS

PSIG

61.5

120
rLOW
2.35
3.00

AEATER = COND

- - —————r—-

VOLTS TENP PVAP
62.0 98.0 . 61.0;

WYEL  HEAT  HEAT L1 3

PT/S .. LOAD. .FLUX CALC
4.94  §708. AS593. 138.48
4,95  7267. 7001, 213,43

DSS ——
TYAP PWELL - TWELL
102.0 69,0 95.0

oA COEFF HT,SAT DELTA
SAT H20 . COMP  TCON?
133.69 1482.11 145.11 31,65
206.06  1418.76 236,55 29.59

28-09-20-78AF
8P-D/H, AP

INLET

. TERP
TOBE 1  66.89
TUBE 2 66.48

PNEAS .

PSIG
62,0

720
PLOW
2.35
3.03

"HEATER  COND ===

-=DSS

VOL?S TERP | . PYAP
61.0 . 98.0 = 62.0

WVYEL HEAT = HEAT Ua

FT/S. L0AD . PLUX  CALC
5,94 4572. 48860, 135.25
5.00 7218. 6953. 213.48

TYAP. . PWELL  TWELL
15,0 60.0 97.0

aa COBFF HT.SAT DELTA

SAT H20 . conp TCOoNE
129.05 1484.48 139.49 31,97
203.69 1431.62 232.92 29.85

Em-09-20-78AP
BP-D/H,. AP

INLET

TENP
T0BE 1. 67.21

PNEAS
PSIG
62.5

820
PLOW
2.37
3.00

- -y -

HEATER coxp
VOLTS TENP - PYAP
61.0 98.0 . 62.0

WVEL HEAT HEAT A

PT/S LOAD FLUX CALC
4.99 4598, 4886. 135.14
8.95 7221. 6957. 212.36

DSS:
TVAP PWELL TWELL
106.0 61.0 97.0

A COBFF HT.SAT DELTA
SAT H20 conp TCOMT
129.32 14398.26 139.68 32.12
203.21 14828.61 232.49 29.92

TUBE 2  66.76
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Table A.3

(continuned)

- - —— - - ————

28-09-20-78ar 4:30p VAPOR SAT. T1AVG- PYEAS HEATER COND DSS -
AP-D/H, AF 4: 30P TEMP TEND T2AYG PSIG VOLTS TENP PVAP PWELL THELL
107.59 109.68 0.01 68.2 65.0 105.0 68.0 67.0 102.0
INLET OUTLET AVG TENP TV~ TS- H20 WVEL HEAT  HEAT OA CORFF HT.SAT DELTA
TENP TEMP TENP RISE TAVS TAVG PLOW PT/S LOAD PLUX CALC 120 coup TCON?
TUBE 1 66.89 71.33 69.11 §9.43 38.49 40.57 2.37 4.99 5240. 5112. 136.15 1497.78  139.47 36.65
TUBE 2 66.483 71.76 69.09 5.34 38.50 40.59 3.03 5.00 8039. 7745. 208.81 1434.05 225.26 34.39
EN-09-20~-78AF -~ 4:40P VAPOR SAT. TIAVG~ PHEAS HEATER COND DSS
Hp~p/4, Ar 4:40p TEMP TEMP T2AVG PSIG VOLTS TEMP PYAP PWELL TWELL
107.67 109.51 0.05 68.0 64.0 104.0 67.5 66.5 102.0
INLET OUTLE?T AVG TENP TV~ TS- H20 WVEL HEAT  HEAT oA CORFr HT.SAT DELTA
. TEMP TENP TEMP RISE  TAVG TAVG FLOW FT/S LOAD FLUX CALC H20 conp TCOME
TUBE 1 66.83 71.27 69.05 4.44 38.61 40.46 2.37 4.99 5243. 5115. 135.77 1497.22 140.00 36.54
TUBE 2 66.37 71.63 69.00 5.26 38.67 40.51 3.03 S5.00 7925. 7634. 204.94 1833.15 221.96 34.39
BN-09-20-78AF - 4:50P VAPOR SAT. T1AVG- PHEAS HEATER COND DSs
#pP-D/H, Ar 4:50p TENP TENP T2AVG PSIG VOLTS TENP PYAP PWELL THELL
107.50 109.34% 0.03 67.8 64.0 104.0 67.0 66.5 102.0
INLET OUTLET AVG TEMP TV~ TS~ H20 SWVEL  HEAT HEAT OA COEFPF HT.SAT DELTA
TENP TENP TENP RISE  TAVG TAVG PLOW PT/S LOAD  FLUX CALC H20 cone TCONE
TOBE 1 66.70 71.13 68.91 4,43 38.58 40.43 2.37 4.99 5228. S101. 135.51 1495.87 139.71 36.51
- TUBE 2 66.26 71.52 68.89 5.26 38.61 40.46 3.00 .95 7855. 7567. 203.42 1421.86 220.36 34.34
28-09-20-782F 5: 00P VAPOR SAT. TIAVG~- PMEAS HEATER COND DSS -
ApP-D/H, AP 5:00p TEMP TENP T2AVG PSIG VOLTS TENP PVAP PYELL TWELL
107.07 109.08 0.06 67.5 64.0 103.5 67.0 66.0 102.0
INLET OUTLET AVG TEHP V- TS~ H20 WVEL HEAT HEAT UA COEFF HT.SAT DELTA
TERP TEMP TENP RISE TAVG TAVG FLOW FT/S LOAD  FLUX CALC H20 conp TCONE
TUBE 1 66.70 71.07 68.89 4.37 38.18 40.20 2.37 4.99 5162. 5036. 135.20 1495.60 138.64 36.33
TOBE 2 66.24 71.40 68.82 5.16 38.25 30.26 3.03 5.00 7776. 7T492. 203.32 1431.49 218.76 34.25
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Table A.3 (continued)

— .- o ————— -

EM-09~2 1-78aP3- 9:46) VAPOR - SAT. T1AVG~- PMEAS HEATER COND DSS==- ——

: gl AF3- 9:46A TENP TEND - T2AVG PSIG VOLTS TERP PVAP - Tvag PWELL TWELL
‘ 115.11 93.85 -0.21 51.0 100.0 89.0 51.0 175.0 50.0 86.0
INLET OUTLET AVG TBHP V- TS=- H20 WVEL UEAT HEAT oA oA COEFP HT.SAT DELTA
k4.1:1:4 TENP . TEMP RISE ' TAVG . TAVG FLOW PT/S LOAD FLUX CALC SAT H20 cone Tcone

TOBE 1 64.96 68408 ~ 56.52 3.12  48.60 27.33 2.37 4.99 3687. 3597. 75.88 134,91 1472.24 146.69 24.52
TUBE 2 63.92 . 69.58 66.73 5.62 - 38,38 27.12 3.03 5.00 8471. 8161. 175.09 312,40 1411.75 398.62 20.47

- - - —— -

EN-09-21~78AF3-10:00A VAPOR - " SAT. TIAVG= PNEAS HEATER '~ CO®D DSS- ———
fp- AF3-10:001 © .7 TERP TENP T2AVG PSIG = VOLTS TENP PYAP  TVAP PWELL TRELL
113.25 93.65 -0.04 50.8 ° 112.0 89.0 50.6 165.0 49.0 8640
" IwLET OUfLBT' AvVG TEMP TV; TS- H20 WVEL  HEAT HEAT oA ua COEFF HT.SAT DELTA
TENP TENP TENP - .- RISE.. " TAVG -~ TAVG PLORW FPIT/S LOAD - PFLUX CALC SAT ‘T H20  CoM2.  TCOME

TUBE 1. 65.67  68.66 67.17: 2.99 46,11 26,48 2,37 4.99- 3527. 3441, 76.50 - 133.22 1478.66 1a4.57 23.8C
T0BE 2 64.88 69,93 67.20 . 5.46 86.07. . 26.h4 3.03 5.00 82190 7918, 178.40 310.88 ~ 1416,23° 395.59 20.02

- - - - -

EM-09-21-TBAP3-102 150 ~ YAPOR . SAT. = TIAVG- PNZAS  HEATER: COND ~=D55~- - ————-
HP= AP3~-10:15A Coo TERP TEND T2AVG PSIG - YOLTS - - TEMP PYAP TVA? . PWEBLL TUELL
' L 112.04 94,05 -0.03 51,2 111.0°  90.0 ° 51.0 160.0  50.0 86.0
INLET Oﬁ!tBT AYG TEMP TV~ TS5~ H20 WVYZL HEAT HEAT gA aa  COEFF BT.SAT DELTA
TEMP TENP TENP RISE ' TaAvVG TAVS FLOW PT/S  LOAD FLUX ‘CALC SAT fA20 conye TCONE

TUBE 1. 66.09  69.03 67.56  2.95. 44.48 26.49 - 2.37 4.99 3484, 3399. 78.38 131.54° 1482.53 1W2.51 23.8S5
TUBE 2 . 64,90  -70.29 67.59 5.39 84,485 - 126.46 3.00 4.95  B049. 7754, 181.09 304,24 1409.75 385.12 20.13

ER-09-21-78AF3~10:40A VAPOR . SAT.  TIAVG='  DPMEAS ~ HEATER  COND - — ~DSs .
HP=D/H, - AP3-10:801 TENP TENP.  T2AVG  DPSIG  VOLTS - TENP _PVAP  TVAP  PWELL  THELL
; ‘ "107.04.  94.15 . -0.00 51.3  110.0 - 89.0 51.0 135.0 $5.0  87.0
INLET OUTLET  AYG ~ TENP  TV- TS~ H20 WYEBL MEAT = HEAT  JA A COEFP  HT.SAT DELTA
TENP THEMP  TEMP.  RISE TAVG  TAVG  FLOW PFT/5 LOAD ' FLUX CALC  SAT #20 cot>  TCOAF

TUBE 1 66.91 . 69.80 68.35  2.90 38,69 25.79 - 2.37 8,99 3822. 3338, 88.44 132,67 1490.34 13.78 23.22
TUBE- 2. 65.78 . 70.97 68.35 5.23 . 38.69°  25.79 . -3.01 4.97 7831, 7584.°202.80 303.61 1420.97 383.13 19.69

s 19 ot e e s T B e D U

zH=-09-21-78AF3~10: 502 VAPOR . . SAT. &' TIAVG- PMEAS HEATER  COND - =~===<0§$ -
#P-D/H, .AP3-10: 501 : TENP TENP T2AVG P3IG VOLTS = ' TENMP PYAP TVAP PRELL IRELL
. : o 104.89 94,64 -1.57 51.8 ‘110.0 9040 51.8 129.0 50.0 87.40
INLET OUTLET AYG TENP V- TS~ H20 WVEL HEAT HEAT UA s COEFF HTI.SAT DELTA
TENP TERP TEMP RISE = TAVG TAVG FLOW PT/S LOAD PLOX CALC SAT 420 - conp TCOM?

TUBE 1 66.77  69.68 68,22 . 2.91 ' 36.67 26.82 2.36° 4.97 3427. 3344, 93.47 129,72 1484.79 140.23 23.3%
TOBE 2. 65.59 73.99 69.79 = 8.40 - 35.10 24.85 3.03 5.00 12652. '12189. 360.49 509.11 1840.65 805.73 15.13

-t e - ——

E8=09-21-78AP3I~112:10A - VAPOR SAT. T1AVG- PNEAS ° HEATER COND —— - e=DS5~mm ————-—
Hp-D/H, :AP3~11210A . TENP TENP T2AVG PSIG YOLTS TEN? PVAP TVAP PWELL TWELL
. ' o102.11 94 .54 1.20 51.8 - 160.0 90.0 - 52.0 132.0 51.0 ° 87,0
INLET ’OUTLET AVG TENP V- TS~ H20 WVEL BEAT HEAT JA JA COEFF HT.SAT DFLTA
TEMP TENP. TEMP - RISE - TAVG "TAVG FLOW PFT/S LOAD FLUX CALC SAT 120 ©ogonp TC032

TUBE 1 68.43. ..71.22 69.83 2.79 32,28 24.82 2.36 4.97 3286+ 3205. 101.77 132.39 1509.58 143,33 22.3¢
TO0BE 2 66,02 - 71.23 68.63. 5.21 - 33.48 ' 26.02 3.00 4.95° 7776. 7492, 232.25 298,83 1413.44 375.48 195.9%

- - - - - - -
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Table A,3 (continwed)

EN=09-21-78AF3-11220A-

PHEAS HBATER

PSIG YOLTS
52.0 132.0

H20 WVZEL
FLOW FT/S
2.37 4.99
3.03 S5.00

e - - - —--——

EN-09-21-78Ar3-12: 40P

PMEAS HEATER

PSIG YOL?S
55.0 102.0

H20 WVEL
FLOW FT/S
2.38 5.01
3.11 5.13

EN-09-21-78AF3~-12:50P

PHEAS HEATER

PSIG VOLTS
58.9 101.0

H20 WVEL
PLOW PT/S
2.37 4.99
3.048 5.02

EN-09-21-T78AP3-

PHEAS HEATER

PSIG YOLTS
54.5 100.5

H20 WVEL
PLOW PT/S
2.37 4.99
3.03 5.00

BN=-09-21-78AF3-

PNEAS HEATER

PSIG YOLTS
64.0 96.0

H20 V¥WVEL
PLOW PT/S
2.37 4.99
3.04 5.02

BM=-09-21-78AF3~

PHEAS HEATER

PSIG  VOLTS
64.0 97.0

H20 WVEL
FLOW FT/S
2.37 4.99
3.03 5.00

- DSS=mm ——
PYAP  TVAP  PWSLL  TWELL
52.0 136.0 S51.5 87,0
11 A COZPF HT.SAT DELTA
CALC SAT 120 COMP  TCOME
97.38 132.17 1498.39 143.10 23.13
223.48 301.97 1430.57 379.64 20.02
0SS ——————
PYAP  TVAP PWELL  THELL
55.0 100.0 54.0 90.0
uA uA CO®PP HT,SAT DPLTA
CALC SAT 120 cosP  TCOM®
124.39 121,98 1508,56 130.82 25.47
275.20 269.79 1470.90 326,15 22.34
-pSS- -—--
BYAP  TVAP PWELL  TWELL
55.0 100.0 54,0 90.0
uA A COEPP HT.SAT DELTA
CALC SAT 420 coNP  TCOME
122.8% 119.67 1504.28 128.18 25.82
268.42 261.49 1446.33 314,97 22.34
DSs
PYAP  TVAP PWELL TWELL
54.2  100.0 54,0 90.0
oA 1) COEPF HT.SAT DELTA
CALC SAT 120 COMP  TCONE
122.12 121,55 1504.59 130,40 25.00
263.66 262.43 1840.83 316.69 21.94
pSs -———-
PVYAP TVAP  PWELL  TWELL
63.5 175.0 63.5 97.0
uA A CORPF HT.SAT DELTA
CALC . SAT 220 cosP  TCOMP
125.17 128.14 1516433 138.09 31.73
257.12 263.24  1859.59 316.88 27.93
DSS- ———
PVAP TVAP PWELL  TWELL
64.0 167.0 63.0 99.0
uA uA COEPP HT.SAT DELTA
CALC saT  H20 CONP  TCOM?D
107.47 130.12 1513.62 140.48 31,92
219,38 265,83 1451,21 321,25 28.01

C
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Table A.3 (contimued)

BM-09-21-78AP3~ 1:50P YAPOR SAT. TIAVG~ PNEAS HEATER COX¥D cevereereecwmne=)§S

HP- AP3~ 1:50P TENP TENP T2AVG PSIG VOLTS TENP PVAP  TVAP PWELL THELL
115.17 106.05 -0.10 64.0 102.0 101.0 64.0 160.0 63.5 99.0

INLET OUTLET AYG TENP V- TS~ H20 HVEL HEAT HEAT UaA Ua COEFF HT.SAT DFELTA

TESP TENP TENP RISE TAVG TAVG PLOW PI/S LOAD FLUX CALC SAT H20 coMpP - TCOAE

TOBE 1 69.26 73.07 71.17  3.81 843,00 34.88 2.35 4.9%  u457. 4348. 101.29 127.73 1507.14 137.75 31.57
TUBE 2 68.22 | Th.31 71.27 6,09 133.90 34,78 3.03 5.00 . 9170. 8834. 208.87 263.65 1458.52 317.77 27.80

EM~09-21-78AF3~ 2: 00P . YAPOR. SAT. . TIAVG-  PNEAS .HEATER - COWD . DSS=~- .-

Ap- AP3- 2:00P " .TEWP . . TENP T2AYG PSIG VOLTS  TEMP . PYAP TVAP  PWELL  TWELL
- L ‘ 107,50 105.60 . =0.07. 63.5 102.0 = 101.5 63.0 158.0 62,5 93.0
INLET  ODTLET AVG TENP. TV 1S~ H20 WYEL HEAT  HEAT oA L CORFPF HT.SAT DELTA
TEND TEND TEMP RISE . TAVG TAVG PLOR PT/S.. LOAD - FLOX CALC SAT 020 conp  TCONE

TOBE 1 69.16 73,03 71.09 ' 3,87 .36.30  3a,51 2.35 4.98 8535. 4424. 124.56. 131.39 1506.81 . 182.08 31.14
TUBR 2 68.11 78,22 71.17. | 6.11 36,33 38,44 3.03 5,00 9205. 8868. 253.37 267.30. 1853.58 323.35 27.43

——awne o

E8-09-21-782F3- 2:15P " YAPOR'. SAT. T1AYG-  PMEAS HEATER  COND . DSS==mmmmmmmeenenan
ap- AF3- 2:15P TENP TENP T2AVG  PSIG - VOLTS . TENP PVAP TVAP PWELL  TWELL.
» 113.38  115.30  -0.09 75.0  102.0 1100 78.8  162.0 74.0 . .107.0
* INLET OUTLET  AVG  TEMP  TV- TS- H20 WYEL HEAT HEAT  UA UA  COBFF HT.SAT DELTA
TENP TEMP  TEMP - RISE .TAVG ~ TAVG  PLOW FT/S LOAD . FLUX CALC  SAT n20 cosp  TCOWP

TOBE 1 68.76  73.34 71.10 4,68 82,29 44,20 2.37 4.99 5529. 5394. 130.76 125.10 1517.35. 134.48 40.11
TUBE 2 67.78 7T4.63 71.19  6.89 342,20 84,11 3.03 .5.00 10373. 9994. 245.82 235.16 1453,75 275.98 36.21

EN-09-21-78AP3- 2:25P VAPOR  SAT. TIAVG-  PNEAS  HEATER COND  ~- --DSS
Bp- AP3- 2:25p . TEMP . TEMP T2Av¢  DPSIG  VOLTS . . TENP PYAP TVAP DPWELL. TWELL
o 119.65  115.70  -0.05 75.5  104.00  111.0 75.0  167.0  78.%. 108.0
INLET OUTLET = AYG . TENP TV~ S~ H20' WVEL HEAT - HEAT UA A CORFF HT,SAT DELTA
TENP TENP  TEMP  RISE  TAVG TAVG  FLO® PT/S LOAD - PLOX CALC  SAT #20 coNp  TCOM:

TOBE 1. 68.55 73.29 70.92  5.73 . 88.73 . 46,78 2,36 8,97 5573, S5437. 114.37 128.46 1511.26. 133.78 80.5%
TOBE 2 67.52 74.83 . 70.97  6.92 48.68 84,73 3,03 5.00 10436. 10054. 214.40 233.34 1453.82 273.38 36.7°

EN-09~-21-78AF3- 2:35P ' YAPOR . SAT. TIAVG- PMEAS  HEATER - COND . - 0SS -
up- AF3~ 2:35p CTEMP .. TENP T2AVG PSIG  VOLTS TERP PYAP TVAP PHWELL  TWELL
c ,.116.38 115,70 ~0.05 75.5 .108.0 111.0 75.0 170.0 74.5  108.0
INLET OUTLET AVG TENP . .TV- TS~ H20 "WYEL - HEAT  HEBAT UA ma COEFF HT.SAT DELTA
TENP TENP TEMP . . RISE . TAYG TAVG FLOW PT/S LOAD PLUX CALC SAT H20 comp  TCoOM:

TUBE 1. 68.23 73.0% 70.63 | 8.81 . 85.75 45.07 2.36 18.97 5661. 5523. 123.75 125.62 1508.44 135,17 40.85
TUBE 2 67.20 T4.17 = T0.68 6.97 85.70 45.01 3.03 5.00 10498. 10110. 229.65 233.13 1449.04 273.27 .37.00

EB-09-21-78AP3- 2:50P YAPOR saf.  TIAVG-  DNEAS HEATER COND DSS
BRP~ AP3- 2:50P - TEMP TEAP T2AVG PSIG VOLTS TENP . PVAP  TVAP PWELL TWELL
. N 122.63 - 116.10 0.03 76.0 105.0 111.5 76.0 172.0 75.0 . 103.5
INLET OUTLET AYG TENP V- T8~ H20 FRVEL  HEAT HEAT 9a JA COEFF HT.SAT DELTA
TENP : TEMP TRHP RISE  TAVG TAVG PLON PFI/S LOAD PLUX CALC SAT H20 cosp TCO%E

TOBE 1 68.68  73.46 71.07 4.78 51.56 45.03 2.35 8,94  5599. 5863, 108.60 128.35 1506.22 133.69 #40.8¢
TUBE 2 67.62 74.46 T71.08  6.85 51.59 45.06 3.03  S5.00 102313. 9935. 199.89 228.87 1452.39 267.09 37.2¢C

- -
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Table A.3 (continued)

EN-09-21-78AF3~- 3:20P VAPOR SAT. T1AVG~- PMEAS HEATER COND —emecemseremcnea) e me——— ———————
HP=- AF3- 3:20P TEMP TEMP T2AVG Ps51G VOLTS TENP PVAP TVAP PRELL TWELL
125.89 126. 18 0.08 89.5 105.0 121.0 89.0 177.9 88.5 1138.0
INLET OUTLET AVG TEMP V- T3~ H20 WVEL HEAT HEAT Ua JA COEFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FT/S LOAD  FLOUX CALC SAT H20 conr TCOoM?
TUBE 1 68.23 74.01 71.12 5.78 S4.77 55.07 2.37 4.99 6826, 6660. 124.63 123.97 1517.54 133.13 50.02
TUBE 2. 67.18 T4.89 71.04 T7.72 54.85 55.15 3.03 5.00 11623. 11197. 211.89 210.76 1452.35 241.92 46.2S
EN-09-21-78AFP3- 3:30P VAPOR SAT. TI1AVG~- PMEAS HEATER COND Rt bt il RS Ll Dl
HP~ AFP3- 3:30P TEMP TEMP T2AVG PSIG VOLTS TENMP PVAP TVAP PWELL TWELL
127.83 126.87 0.17 90.5 105.0 121.5 89.8 175.0 89.0 118.0
INLET OUTLET AVG TENP V- TS~ H20 WVEL HEAT  HEAT ua 2.1 COEPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FT/S LOAD FLUX CALC SAT H20 cosp TCOME
TOBE 1 68.29 74.19 71.24 5.91 56.59 55.63 2.37 k.99 6978. 6808. 123.30 125.43 1518.75 134.85 50.498
TUBE 2 67.19 74.96 71.07 7.77 56.76 55.80 3.00 8.95 11607. 11182, 204.49 "208.01 1442.33 238,47 46.89
EN-09-21-78AF3~- 3:40P VAPOR SAT. T1AVG~- PHEAS HEATER CORD DSS -
Ap- AF3- 3:40P TENP TENP T2AVG PSIG VOLTS TE#P PVAP TVAP PWELL TWELL
128.02 127.56 =004 91.5 97.0 122.0 90.5 176.0 30.5 119.0
INLET OUTLET AVG TEMP Y- TS- H20 FWVEL HEAT HEAT UA Ja COEFF HT.SAT DELTA
TENP TEMP TENP RISE TAVG TAVG PLOW FTI/S LOAD FLOX CALC SAT H20 conp TCOoNE
TUBE 1 68.14 74.13 71.14 6.00 56.89 56.43 2.36 4.97 7059. 6887, 124.10 125,11 1513,37 134.52 51.2¢
TUBE 2 67.24 75.12 71.18 7.88 56.84 56.38 3.03 5.00 11870. 11435, 208.81 210.51 1453.68 241.53 47.34
ER-09-21-782F3~ 3:50P VAPOR SAT. TI1AVG~ PMEAS HEATER COND 0SS -
HP- AFP3- 3:50P TENP TENP T2AY6 PSIG VOLTS TENP PVAP TVAP PWELL TWELL
131.57 128.25 0.12 92.5 97.0 123.0 91.8 178.0 92.0 120.0
INLET OUTLET AYG TENP V- T5- H20 WVEL HEAT HEAT OA A COEPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FI/S LOAD FLUX CALC SAT H20 conp TCOMD
TUBE 1 68.17 74.31 71.24 6.14 60.34 57.01 2.35 4.94 7187. 7012. 119.12 126.07 1507.82 135.71 51.67
TUBE 2 67.17 75.06 71.12 7.89 60. 46 57.13 3.00 4.95 11779. 11348. 194.83 206.18 1T442.73 235.97 48.04
25-09-21°781P3- 4:05pP VAPOR SAT. T1RVG~- PHEAS HEATER COND 0SS .-
ip- AP3- 4:05p TENP TENP T2AVG PSIG VOLTS TENP PVAP TVAP PWELL TWELL
128.44 128.93 0.18 93.5 98.0 124.0 93.0 180.0 95.0 120.0
INLET OUTLET AVG TEMP TV- TS- H20 WVEL HEAT HEAT UA UA COEPF HT.SAT DELTA
. TENP TENP TENP RISE TAVG TAVG PLOW FI/S LOAD FLUX CALC SAT H20 coN2 TCOME
TOBE 1 67.87 74.17 71.02 6.30 57.42 57.91 2.35 4.94 7376. T196. 128.46 127.37 1505.69 137.29 5zZ.42
TOBE 2 66.87 74.81 70.84 7.94 57.60 58.09 3.00 4,95 11850. 11416. 205.72 204.00 1440.12 233.08 48,.9%

-
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Tabls A.3 (continved)
PA-09~22-78AL - 7:55A - ° VAROR © SAT. - TIAVG~ = PNZAS HEATER  COND pSS -
- Hp- AL~ T3SSA o' PEWD " fPMD | T2AVG BSIG , VOLTS  TEMP PYAP TVAP PWELL TWELL
g o 90,56 81,78 0,02 39.8 ' 125.0  78.0 80.0 163.0 38.5 75.0
- INLE?  OUTLET AYG  TEMP TV 75— H20 WYEL HEAT HEAT UA oA COEBFF HT.SAT DELTA
_ .TEMP . TEMP  TERP  RISE TAVG  TAYG PLO¥ FT/S LOAD PLUX CALC  SAT H20 coup  TCoOM®
TOBR 1 57.06° - 59.5% 58,30 © 2,48 32,27 - 23.48 2,38 S.01 2982, 2870. 91.18 125,27 1395,08 135.89 21,12
7082 2 55.59.  60.97° 58,28 5.38 32.28  23.50 3.03 6.36 8101, 5386. 250.93 3u4.69  1689.37 299,06 1B.01
EN-09-22-78A1L - 8: 101 CYAPOR ©. SAT.  TIAVG~ PNEAS  HEATER  COND 0SS
.13 AL - 8:10A - PENP TEMP . T2AVG PSIG  VOLTS ~ TEMP PVAP TVAP  PWWLL  TWELL
, e > 108,89 . 83,39  -0.08 81.2 126.0 80,0 41.0  166.0  80.0 7640
INLET OUTLET  AYG  TEMP TV~ TS5~ A20 WYEL HEAT ~HEAT  OA ua COEFF RT.SAT DELTA
TENP . TEMP . TEMP - 'RISE CPAVG  TAYG - PLO¥W PT/S  LOAD PLUX CALC  SAT  H20 COMP  TCOAP
2UBE 1. 58,38 60.93  59.65 . 2.5 43,83 23.7% 2.38 5,01 3016. 2943. 67.28 127.08 1408.53 137.93 21.34
"TOBE 2 0 56,91 . 62.56 59,78 5.6 848,75 23,65 3.08 6.38 8532. S673. 190.66 360.70 1711.82 316.11 17.95
A-09-22-78AL - 82254 " ¥APOR SAT. ' TIAYG-  PNEAS ' HEATER COWD ~ -D3s -
.1 S AL - 8:25A " TENP - TEMP T2AYG  PSIG - VOLTS | TEMP .. . PVAP TVAP . PWELL - TWELL
‘ : 111,07 83.73 ~0.12 81.5 - 126.0 . 81.0 41.8  172.0 40.5 78,0
INLE?T ~ OUTLET - AVG  TENP TV~ TS5~ A20 WVEL HEAT HEAT  OA DA COEFP HT.SAT DELTA
. TEmP TENP - TEMP . RISE TAYG  TAVG  FLOW PT/S  LOAD PLUX  CALC  SAT  H20 coMe  TCOMT
TOEE 1 59.61 62,22  60.9% - 2.61 © 50.15 - 22,82 2,37 4,99  3073. (3003, 61.33 134.91 1416.95 147.34 20.38
 TUBE 2 58.13 . 63.93 $1.03 5,80 50,03 " 22,70 3.03 €.37 8754, S5B820. 174.97 385.68  1728.98 3488.71 16.8A4
EA-09-22-T8AL - B:u5A YAPOR ' ° SAT, © TIAYG-  PNEAS  HEATER . COND DSS .
HP-D/H, ' AL - B:85A TENP . TENP . T2AYG_ - PSIG VOLTS . TEMP PYAP TVAP  PWELL  TWELL
R 113.22 © 86,30 . 0,07 43.8  130.0 . B1.0 48,0  158.0 835 79,0
INLET  ODTLET  AYG _ TEMP TV~ TS~ H20 WYEL HEAT, HEAT .PA ua COEFP HT.SAT DELTA
;. TEMP TEMP  TEWP  'RISE TAVG  TAVG FLO¥ FT/S LOAD . FLUX . CALC  “SAT H20 . .COMP  TCOME
TUBE 1 61.13° 63.68 62,387 2.51 50.88  23.91 2.37 8,99 2961. 2889. 58.28 123.82 1431.46 133.77 21.59
TOBE 2 59.50 < 65.13 62,31 5,62 S50.91 23.98 3.02 6.35 8457. 5623, 166.13 352.64 1735,480 305.59 18.40
2R-09-22-78AL - 9:00A ' YAPOR SAT.. TIAVG- . PNEAS HEATER COND - -nSs -
Be-D/A, AL ~ 92003 " Emp TERP  T2aVG  PSIG  YOLTS . TEMP PYAP TVAP . PWELL  TWELL
- o 107.47 = 88.68 g.11 86,0 129.0 . 83.0 45,0 100.0 44,0 81.0
INLET ODTLET ~ AVG  TEMP TV~ _TS=- 420 WYEL HEAT HEAT @ m i1 COEFF HT.SAT DELTA
TEND TEMP  TEAP - RISE  TAYG. . TAVG . PLOW FT/S  LOAD PLUX CALC  SAT H20 COM?  TCOMP
TOBE 1 63.62 66,05 68.88 2,83 "82.68  23.8% ~2.35 8.93 - 2846. 2776. 66.75 119.38 1845.25 128.35 21.63
TUBE 2 61.99 - 67.46 - 68.72° S5.47 82.75 23.95 3.03 6.36 8233. '547u. 192.59 383,72 1766,77 298.06 18.632
EN-09-22-78AL ~ 9:15A "YAPOR. . SAT. ' TIAVG- PNEAS  HEATER  COND : DSs
8p-b/8, AL - 9:15A " TEMP .~ TEMP © T2AVG PSIG YOLTS _ TEMP PYAP  TVAP  PWELL  TWELL
, _ /100.63 ' 88.46 0.20 85.8  129.0 85.0 46,0  98.0 45.0 81.0
INLET OUTLET °AYG . TEMP  TV- TS~ H20 . WYEL HEAT HEAT  UA 9a. COEPF HT.SAT DELTA
. TENP TEMP  TEWP ~ RISE.  TAVG TAVG ~ PLOW PFT/S LOAD FLUX CALC  SAT H20 coMp  TCOWP
TUBE 1 68,73 67.23 65.98  2.49 34.65 22.68  2.37 48.99 2945, 2873. 88.99 130.99  1466.96 142,01 20.23
- TUBE. 2 63,08 68,38 3u8.85 22,68  3.03 6.36 8134, 5815, 233.70 359.06 1779.45 310.39 17,44

65.78  S5.81
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Table A.3 (continved)

-— - - oy . - - -

2~-09-22-78AL - 9:30A VAPOR SAT. TIAVG- PAEAS HEATEK - COND e 3 -=DSS .
#P-D/H, AL - 9:30A TEMP TENP T2AVG PSIG VOLTS TEMP PVAP TVAP PHELL TWELL
98.04 93.85% 0.05 51.0 125.0 89.0 51.0 135.9 49.0 86,0
INLET OUTLET AVG TENP VY- TS~ A20 SVEL HEAT HEAT Ja Ua COEFF HY.SAT DELTA
TERP TENP TEND RISE TAVG TAVG FLOW PT/S LOAD FLUX CALC SAT H20 con? TCONMT

TUBE 1 66.77 69.29 68.03 2.52 30.01 25.82 2.37 4.99 2981, 2908, 99.31 115.45 1487.15 123,37 23.57

- . - - - - -

TUBE 2 65.21 70.75 67.98 5.53 30.06 25.87 3.03 6.36 8334. 5581, 277.23 322.20 1805.76 269.25 2U.58

28-09-22-78AL - 9:45A VAPOR SAT. TIAVG~ PNEAS HEATER COND DSS~
AP~ AL - 9:45A TENP TENP T2AVG PSIG VOLTS TENP PVAP TVAP PWELL TWELL
103.67 94.84 -0.10 52.0 124.0 91.0 52.0 150.0 51.5 87.5
INLET OUTLET AVG TENP TvV- TS~ H20 W®VEL HEAT HEAT UA JA COEFF HT.SAT DELTA
TENP TENP TEMP RISE TAVG TAVG PLOW FT/S LOAD PLUX CALC SAT 420 co¥2 TCOND

TOBE 1 67.68 70.47 69.07 2.79 34.59 25.77 2.37 4.99 3297. 3216, 95.30 127.92 1497.41 136.0% 23.3%
TUBE 2 66.16 72.18 69.17 6.01 34,50 25.68 3.03 6.36 9059. 6023. 262.60 352.81 1819.99 301.53 19.97

— - -

P8-09-22-78AL -10:05A YAPOR SAT. TI1AVG~ = PMEAS HEATER COND ~DSS -
HP-D/H, AL -10:05A TEMP TEND T2AYG PSIG VOLTS TENP PYAP TVAP P¥ELL TWELL
96.88 97.96 -0.09 55.2 124.0 93.5 55.0 100.0 54.0 ° 90.0
INLET OUTLET AVG TENP Y= . TS=- H20 WVEL HEAT HEAT UA 1A COEPF HT.SAT DELTA
TENP TENP TENRP RISE TAVG TAVG PLOW FT/S LOAD PLUX CALC SAT r20 conp TCONE

TOBE 1 69.23 72.1 70.67 2.88 26. 21 27.30 2.37 4.99 3804, 3321. 129.87 124.71 1513.10 134.05 24.78
TOB® 2. 67.73 73.78 70.75 6.05 26. 13 27.21 3.04 6.39 9161. 6091, 350.63 336.65 1846.77 282.91 21,53

EN-09-22-78AL -10320A VAPOR SAT. TIAVG~ PREAS HEATER COND —— -DSS
BP~D/H, AL -10:20A TENP TEMP T2AVG PSIG VOLTS TEMP PVAP . TVAP PWELL TWELL
99.16 98.82 -0.05 56.1 126.0 94.0 56.4 102.0 55.0 91.0
INLET OUTLET AVG TENP V= TS~ H20 WYEL HEAT = HEAT OA A COBFF UT.SAT DELTA
TENP TEMP TENP RISE TAVG TAVG PLOW FT/S LOAD PLUX CALC SAT H20 conp TCONE

TUBE 1 70.34 73.25 71.85 2.82 27.31 26.98 2.37 4.99 3326. 3245. 121.79 123.31 1524.70 132,30 28.53
TUBE 2 68.89 74.89 71.89 6.00 27.26 26.93 3.03 6.36 9043. 6012. 331.67 335.80 1852.52 281.77 21,34

EN-09-22-78AL -10:30A VAPOR SAT. TIAVG- PNEAS HEATER COND ———— --~DSS . -
HP-D/H, AL -10:30A TEMP TEMNP T2AVG PSIG YOLTS TENP PVAP TVAD PWELL TWELL
99.10 99.20 -0.03 56.5 126.0 94.0 56.3 102.0 55.5 92.0
INLET OUTLET AVG TENP V- TS~ H20 WYEL HEAT HEAT UA A COEFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVS FLOW FT/S LoAD PLUX CALC SAT H20 conp  TCOMT

TUBE 1 71.02 73.76 72.39 2.74 26.71 26.81 2.37 4.99 3233, 3154, 121.05 120.59 1530.05 129.05 24.44
TUBE 2 69.48 75.36 72.42 5.88 26,68 26.78 3.03 6.36 8865. S5B95. 332.33 331.06 1858.83 276.53 21.32

- -

EM=09-22-78AL ~11:30A- VAPOR . SAT. TIAVG- PHEAS HEATER COND | === --DSS
RP-D/H, AL -11:30A . - TENP TERP T2AYG PSIG VOLTS TENP PVAP  TVAR PWELL TWELL
. 105.32 104,54 -0.01 62.3 127.0 100.5 62.5 110.9 62.0 98.0 ‘
INLET ODTLET AVG TENP TV~ TS- H20 WVEL HEAT HEAT UA UA COEFP HT.SAT DELTA
TEHNP TENP TENP RISE TAVG TAVG PLOW TFT/S LOAD PLOX CALC SAT H20 cou? 1CoMT

TOBE 1 71.76  74.82 73.29 3.05 32.03 31.25 2.39 5.03 3639, 3550. 113.61 ‘116.46 1549.89 124,07 28,61
TUBR 2 70.19 76.40 73.30  6.21 32.02 31.24 3.05 6.42 9435, 6274, 294.63 302.03 1832.60 2u¢.03 25.50

C
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Table A.3 (continned)
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"EM-09-22-78AL -11:40A vAPOR SAT.  TIAVG- PMEAS HEATER COND DSS
AP~D/H, AL -11:401 . TEMP TENP T2AYG PSIG  VOLTS TENP PYAP  TVAP = PWELL  TWELL
‘ 105.84  105.16 =0.50 63.0 105.0 101.0 63.0 110.0 63.0 98.2
) , S : v
INLET  OUTLET AYG TENP  TV- 75~ H20 WYEL HEAT  HEAT oA ua COEFF HT.SAT DELTA
TENE TENP TEND RISE TAVG TAVG FLOW PT/S LOAD PLUX CALC SAT H20 ~  COMP  TCONMZ
TOBE 1 71.36  74.46 72.91 3,10 32,52  32.25 2.38 5.01 3673. 3584. 112.9% 113.91 1539.56 121.18 29.57
TUBE 2 70.28 76.54 73.81 0 6.26 . 32,03 . 31.75 3.05 6.82 9514. 6326. 297.07 299.65 1883.94 283.62 25.97
PH-09~22=-T8AL ~11250A _VAPOR . . SAT. TIAVG- PNEAS  HEATER COND  —==w- DSS
HP-D/H, AL -11:50A TENP TEND T2AYG PSIG  VOLTS TEND PYAP  TVAP. PWELL. TWELL
IR 105.39  105.52 ~0.21 63.4  122.0 .101.0 63.8 101.0 62.3 99,0
INLET  OUTLET AYG TENP TV~ 5- H20 WVEL HEAT  HEAT ua m COEPF HT.SAT DELTA
. TEmMP TEND TEMP  RISE . TAVG TAVG FLOW FT/S = LOAD -~ FLUX CALC SAT . H20 CONP  TCOME
TUBE 1 72.36 75.66 77,01 3,30 31,38 31,51 2,37 5.99 3901, 3806. 124.31 123.82 15465.93 132.71 28.68
TOBE. 2. 70.95  77.49 74.22 6.58 © 31.17 31,30 3.03 6.36 9847. 6587. 315.91 314.63 1880.26 258.30 25.30
BR=09-22~78AL ~12:00P ~ VAPOR _ S5AT. T1AVG-  PMBAS .HEATER  COND -——— DSS~
. Hp-D/H, AL -12:00P TENP . TENP T2AVE PSIG - VOLTS . TENMP BYAP  TVAP - PWELL  TWELL
N 106.06 . 105.60 . =-0.06 63.5 129.0 101.2. 68.0 115.0 62.5 99.0
INLET OUTLET  AVG  TENP TV r5- H20 WVEL HEAT HEAT U\ A COEFF HT.SAT DELTA
TENP TENP TEMP RISE . TAVG TAVG PLOW FT/S. LOAD . FLOX CALC SAT #20 CONP  TCOAME
TUBE 1 73.12  76.39 78.76 3,26 31.30 30.85 2.37 4.99 3855. 376%. 123.15 124,97 1553.25 134.01 28.07
TUBE 2 71.61 . 78.03 74,82  6.81  31.28 . 30.79 3.03 6.36 . 9661. 6428. 309.25 313.82 1887.38 257.7¢ 24.92
BN-09~22-78AL <12:30P _VAPOR SAT.  TiAVG-  PMEAS  HEATER COND . ~w==m==DSS5- ———
HP-D/H, AL -12:30P . TEMP' . TEMP . T2AVG PSIG  YOLTS TENP . PVAP TVAP  PHELL  TWELL
‘ C115.36 115,21 0.05 74.9  127.0 110,90 78.5 120.0 74.0  108.0
INLET  OUTLET AVG TENP TV~ 7S- H20 WVEL  HEAT  HEAT vA A COEPF HT,SAT DELTA
TEND TEAPD TEMP . RISE . TAVS TAVG PLOW FI/S . LOAD FLUX CALC sar B20 CONP  TCOM®
TUSE 1 78.43  78.39 76.81 3.96  38.93 38.80  2.37 4.99  4684. 4#570. 120.32 12..72 1569.86 128.89 35.86
TUBE 2 72.88 ' 79.84 76.36  6.96  38.98  38.85 3.01 6.33 10430. 6935. 267.58 268.46 1397.58 213.01 32.5¢
EN-09-22-78AL <12:40P YAPOR SAT. TIAVG~  PNEAS  HEATER COND., ===~ DSS ‘ -—
BP-D/H, AL ~12:40P TEND TEHD T2AYG PSIG  VOLTS TEMP .. . PVAP  TVADP PWELL  THELL .
: . - L 115,08 115,70 0.02 75.5  125.0 111.0 . 75.0 120.0 T74.5  108.5
INLET = OUTLET AYG TEND V- TS- H20 WYEL HEAT  HEAT uA A COEFF HT.SAT DELTA
TEND TEND TEMD BISE TAVS  TAVG FLOW PT/S LOAD FLUY CALC  SAT 420 comp  TCOA:
TUBE 1 74.89 . 78.83 76.86 3.95 38,22  38.88  2.37 4.99 4662. 4548. 121.96 120.03 1573.85 128.05 35.5.
TUBE 2 73.39  60.28 76.84  6.90  38.25  38.86 3.00 €.30 10296. 6846. 269.19 264,98 1897.72 205.68 32.65
 EN-09-22<78AL - 12:50P ‘YAPOR SAT.  TIAVG- PNSAS HEATER - COND - -DSS ———
AP-D/H, AL =12:50P TEMP TENP T2AVG pSIG  YOLTS . TEMP PYAP  TVAP DPWELL  THELL
R © 115.37 11s.41 0.08 764 128.0 111.5 76.0° 120.0  75.0  109.0
INLET  OUTLET AVG TENP TV~ 7S5~ 120 WVEL HEAT  HEAT uA aa COEPF HT.SAT DELTA
TEND TENP TEMP RISE TAYG TAVG FLO¥ TFT/S LOAD .. PLUX  CALC SAT 420 coN®  TCOMT
TOBE 1 78.78  78.80 76.79  4.01 '38.58 39.63 2.35 4.9% 4700. 4585. 121.82 113.60 1561.86 126.48 3¢.2°%
TUBE 2 73.28 80.18 76.71  6.95 38.66 39,70 3.00  6.30 10373.  6897. 268.31 2n1.25 1895.22 206.25 33.44

- - - -———-
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Table A.3 (continued)

EN-09-22-78AL 1:00P VAPOR SAT. T1AVG~ PNEAS HEATER COHb DSS -
RP-D/H, AL 1:00p TENP TEMP T2AVG PSIG YOLTS TENP - PVAP, TVAP PWELL TWELL
115.74 116.50 0.06 76.5 124.0 111.8 76.0 125.0 75.0 109.5
INLET  OUTLET AVG TENP V- TS- H20 WVEL  HEA? HEAT ga TA COEFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLOW FT/S LOAD PLUX CALC SAT 20 cox? TCOME
TOBE 1 75.62 79.58 77.60 3.96 38. 14 38.89 2.35 4.94 4636, 8523, 121.57 119,21 1569.76 127.12 35,58
TUBE 2 78.12 80.98 77.55 6.86 38.20 38.95 3.02 6.38 10297. 6846, 269.58 264,35 1914.31 208.79 32.7¢
2N-09-22-78AL 1: 400 VAPOR SAT. T1AVG- PMEAS HEATER COND DSS
HpP-D/H, AL 1:40p TENP TENP T2AVG PSIG YOLTS TENP PYAP TVaAP PYELL TWELL
124.37 128.25 0.03 86.8 124.0 119.0 86.90 132.0 86.0 117.0
INLET OUTLET AVG TENP V- TS- H20 VWVEL  HEAT HEAT A uA COEPF HT.SAT DELTA
TENP TENP TEMP RISE TAVG TAYS PLOW PI/S LOAD  FLUX CALC SAT H20 cone TCONP
TOBE 1 76,21 80.81 78.51 4.59 45.86 45.74 2.37 4.99 5426. 5294. 118.31 118.62 1589,97 126.28 41,92
TUBE 2 74.76 82.21 78.48 7.45 45.89 45.77 3.03 6.36 11218, 7Tu59. 284,47 245.09 1930.93 190.68 39.12
EN-09-22-78AL 1:50P VAPOR SAT. TIAVG- PHEAS HEATER COND DSS -
gp-D/H, AL 1:50p TENP TENP T2AVG PSIG YOLTS TENP PYAP TVAP PRELL TWELL
126,18 124.98 0.08 87.8 123.0 119.0 87.0 137.0 86.0 117.0
INLET OUTLET AVG TENP V- TS~ H20 WVEL HEAT HEBAT oA ig} COBFPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLOW FT/S LOAD  PLUX CALC SAT H20 conP  TCOAME
TOBE 1 76.64 81.22 78.93 4.59 47.25 46.05 2,37 4.99 54817, 5285. 114,65 117.63 1594.07 125.11 42.2u
TUBE 2 75.10 82.61 78.86 7.50 47.32 h6.13 3.07 6.33 11283. 7475. 237.58 243.74 1927.04 189.51 39.4% -
EN-09-22-78AL 2:00P VAPOR SAT. TI1AVG~ PHEAS HEATER COND DSs ' §R
#P-~D/H, AL 2: 007 TENP TENP T2AVYG PSIG VOLTS TENP PVAP TVAP PWELL TWELL
126.62 125.12 ~0.01 88.0 131.0 119.0 87.0 137.0 86.5 117.5
INLET OUTLET AYG TENP V- TS~ H20 WVEL HEAT HEAT UA gA COEPF HT.SAT DELTA
TENP TENP TEMPD RISE TAVG TAVG PLO¥ FT/S LOAD FLUX CALC ™ . SAT H20 coxye TCOME
T0BE 1 76.57 81.21 78.89 4.64 47.72 46.22 2.37 %.99 5482. S348. 114,87 118.59 1593.71 126.23 42.37
TUBE 2. 75.17 . 82.63 78.90 7.47 87.72 46.22 3.05 6.82 1135%.  7587. 237.89 245.60 1949.66 190.83 39.5%
RM-09-22~78AL 2: 15 VAPOR SAT. T1AVG~ PMEAS HEATER  COND DSS -
HP-D/H, AL ~ 2:15?P TENP TENP T2AVG PSIG VOLTS TENP PVAP TVAP  PWELL THELL
127.69 126.39 0.01 89.8 120.0 121.0 89.7 138.0 89.0 118.5
IRLET OUTLET AVG TEMP V- TS~ H20 WVEL  HEAT HEAT OA UaA COEFF HT.SAT DELT)
TENP TEMP TENP RISE  TAVG TAVG FLOW PT/S LOAD © PLUX  CALC SAT H20 cone TCONT
TOBE 1 77.14 81.91 79.53 8.77 48.16 46.86 2.33 4.90 5535. 5800. 114.94 118,12 1576.93  125.81 42.93
TUBE 2 75.70 83.33 79.51 7.62 48.17 46.87 3.03 6.36 11484.. 7636. 238.80 245,00 1943.12 190.39 640.11
EN-09-22-78AL 2: 45p VAPOR SAT. TIAVG~ PYEAS HEATER COND DSS ————
Re-D/H, AL 2:45p TEND TENP T2AYG PSIG YOLTS TENP PYAP  TVAP PWELL TRELL
135.28 135.46 0.02 103.5 122.0 129.5 103.8 174.0 102.5 127.5
INLET OUTLET AYG  “YERP TV~ TS~ H20 WVEL  HEAT HEAT UA A COEFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAYG FLOW FI/S LOAD = FLUX CALC SAT H20 conp TCON®
TUBE 1 77.20 83.25 80.23 6.06 55.05 55.24 2.37 4.99 7155. 6980. 129.96 129.53 1595.46 139.02 50.21
" TOBB 2 75.75 84.67 80.21 8.93 55.07 55.26 3.03 6,36 13446. 8940, 244.16 243.3% 1937.72 188.98 u47.31

C




Table A.3 (continued)

EN=09-22-78AL |

TUBE 2

85.17

15,58

- -y - -

2:55p O VAPOR - - SAT. T1AVG-  DMEAS HEATER _ COND pSs
_HP<D/H, AL = 2:55P . TERP . TEMP T2AYG  DPSIG  VOLTS ~ TENP PYAP TVAP  PWELL  THELL
, ; 3§ 143,06 137.07 -0.04 106.0  121.0 132.0 106.0  196.0 105.5  123,0
INLE? OUTLET  AVG . TENP  TY- 5~ H20 HVEL HEAT HEAT  UA UA °  COEPP HT.SAT DELTA
; TENP TENP.  TEMP  RISE TAVG  TAVG  PLOW - PT/S LOAD FLUX CALC.  SAT H20 coMp  TCOMP
TUBR 1 76.93.  83.19 80.06. 6.26 63,00 57.01 2,35 4.9% .7338. 7155, 116.41. 128,64 1582.50 138.08 51.82
TUBE 2. 75,86 84,78 . 80.10 . 9.28 62,96 56.97 3.02 6.35 13960. 9282. 221.7% .245.08 1933.76 190,59 48.70
EN-09-22<78ML = 33058 | VAPOR = . SAT. TIAVG-  PMEAS - HEATER  COND - ~<DSS -
fB~D/R, AL - 3:05p TENP T tERP T20YG . PSIG-. VOLTS TEMP . DPYAP TVAP PWELL = TWELL
‘ , 186,81 137,70 =0.00  107.0 123.0 .132.0 106.4  200.0 106.5  130.0
© INLET COUTLET  AVG . TEMP | TY~ TS~ H20 WYFL CHEAT -~ HEAT  UA 1) CORFF HT.SAT DELTA
: remp TENP  TEMP  RISE - YAVG  TAVG ~ PLOW FT/S  LOAD PLUX CALC  SAT H20 CONP  TCOME
TOBE 1 77.16  83.51 80.3% . 6.35 66,07 57.36 2.37 4.99 7508. 7321. 113.58 130,82  1596.46 1450.5& 52.09
TUBE 2 75.67 85,01 80.38 . 9.35 66,07 .57.36. . 3.04 6.39 .18156.. 9412. 214.25 206,78 1947.85  191.94 49.04
ER-09=22-7BAL = 3:15P . YAPOR i SAT. TIAVG~ . PMEAS. HNEATER - COND LYT -
HP=D/H, AL - 3:15p TEMp TEMP - T2AVG: . DPSIG YOLTS  TEMP PYAP  TVAP  PWELL  THELL
; o 150.06  138.36  «0.01-  108.0 123.0 133.0 107.0  202.0 107.0  130.0 .
INLET  OUTLET  AVG -TENP TV~ TS~ H20 WYEL - HEAT ~ HEAT  UA vA COEFF HT.SAT DELTA
TENE  TEMP . TENP -RISE PAVC . TAVG  FLOW: PT/S. LOAD  PLUXY CALC  SAT H20 - cosP  TCOAR
TOBE 1 77.18 83,55 80.38 . 6.80 69.72  58.01 2.37 5.93 7565, 7380. 108.50 130.40 1596.53 140.08 52.7¢
TOBE 2. 75.63 . 85.07  80.35 . 9.8%  69.71 . 58.01 3.03 6.36 .18220. 9u55. 203,98 285.13  1939.27 190.59 29.61
EN-09~22-78AL - 3325P _VAPOR ~ SAT.  TIAVG~ . PNEAS HEATER  COND pSS -
HP- AL - 3:25p . TEWP . TEMP  T2AV6  PSIG- VOLTS _ TEMP PYAP TVAP PWELL  THELL
, 188.37. 139.30  -0.10  109.5 123.0 134.0 108.8 224.0 109.0  131.0
INLE?  OUTLRT . AVG . . TENP - TV~ PS= H20  WYEL HEAT HEAT . UA o COZFF HT.SAT DELTA
... TEMP - TEMP  TEMP .. RISE TAYG TAVG  FLOW PT/S LOAD FLUX CALC  SAT H20 conp  TCoar
TUBE 1 77.02 83,83 80,26 6.7 68.12 59.05 2.37 8.99  T645. 7859, 112.23 129,88 1595.72 138.96 53.67
80.35 . 9.63 68.02 58.95 3.03 6.36 18504. 9644, 213,23 246,05 1939.32 19181 50.39

- ——— - —
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Table A.4.

The ORNL two—tube

pezf data for

Group III-D tests (direct-contact evaporator mode)

15.69

EN-09-27-78AL ~ 6:44A VAPOR SAT. TIAVA-  PMEAS  HEATER  COND D5§=wmm —————-
DC D/H,C/V,AL - 6:48A TENP TEMD T2AV6 PSIG  VOLTS  TENP PYAP  TYAR DPWELL  TWELL
72.94 26.88  0.10 5.8 0.0 69.0 43.90 8.0 42.5 76.0
INLET  OOTLET AVG  TEWP  TV- 5~ H20 WVEL HEAT HEAT  UA HE COEFF HT.SAT DELTA
TENP TENP TEMP  RISE TAVG  TAVG  FLON FT/S  LOAD PFLUX CALC  SAT H20 COMD  TCOM?
TUBE 1 64.60 64,67 68.63 0.07 8,30 =-37.76 2.37 4,99 86. 84, 10.38  =2.28 1853,68 -2.22 eekse
TUBE 2 64.51 64,56 64.54  0.06 9.40 =-37.66 3.03 6.36 33. 55. 9.93 ~2.22 1764.53 1,47 sesus
EN-09-27-78AL ~ 8:40A VAPOR SAT. TIAVG-  PHEAS  HEATEE COND  ==——=mm=m=--=o=eD§§=emmom—m—meeomoc
oc o/A, AL ~ 8:40A TENP TERD 72475 PSIG  VOLTS  TENP PYAP TVAP PWELL  THWELL
106.36  118.84  -0.05 79.5 55.0  112.0 79.0 1240  79.0  101.0
INLET OUTLET ~ AVG  TEMP TV~ 15- 420 WVEL HEAT HEAT  ©A A CORPF HT.SAT DELTA
TENP TENP  TEMP  RISE TAVG  TAVG  PLOW FT/S LOAD FPLUX CALC  SAT H20 cowe  TCOM®
TUBE 1 75.02 78.48 76,75  3.46  29.61 42,09 2,37 4.99 4085. 3986. 137.97  97.07 1572.77 101.74 39.14
TUBE 2 T4.64 78,97 76.81 4.3 29,56 42,03 3.03 6.36 6532, 4343. 220.99 155.39 1911.00 113,93 38.12
E%-09-27-78AL ~ 8255 VAPOR SAT. TIAVG-  PMEAS  HEATER COND === D --
oc D/A, AL ~ 83553 TENP TEND T24VG PSIG  VOLTS  TEMP PYAP TVAP PWELL  THELL
93.87 119,22  -0.06 80.0 59,0 112.5 79.8  122.0 79.53  102.0
INLET OOTL®T  AVG  TEMP  TV-' Ts- H20 NVEL HEAT HEAT  UA oA COEFP HT.SAT DELTA
TEMP TEMP  TEMP  RISE TAVG  TAVG FLOW PT/S LOAD FLUX CALC  SAT H20 CoMP  TCOME
TUBE 1 75.24 78.26 76.75 3.02  16.71  42.47 2,37 4.99  3564. 3477. 213.26 ° 33,92 1572.79 87.08 39.93%
_TUBE 2 74.83 78.80  76.82 3.97  16.65 42.41 3.03 6.36 5982, 3977. 359.29 181.06 1911.13 102.45 38.82
EN-09-27-78AL - 9:10A YAPOR SAT. TIAVG-  PHEAS  HEATER  COND DSS -
oc /4, AL - 9:10A TEMP TEND T2AYG  PSIG . VOLTS  TENP PYAP  TVAP PUELL  TWELL
94.48  119.52  0.04 80.4  64.0 112.5 80.0 120.0 79.5 102.0
INLET  OUTIET AVG  TENP  TV- 15- H20 WVEL HEAT HEAT  GA oA . COEFF HT,SAT DELTA
. TEMP TEND TENP  RISE TAVG  TAVG PLOW FT/S LOAD - FLUX CALC - SAT H20 CONP  TCOMT
TOBE 1 75.99  78.68 77.33 2,70 17.15  42.19 2,35 4.9% 3156, 3079, 183.99. 74.79 1567.15 77.09 39.93
_TUBE 2 75.48 79.M 77.29  3.63  17.19 42,23  3.03 6.36 5468. 3636. 318.09 129.49 1916.80 93.32° 38.9¢
- - - - -y o > D Gy S - - -
EN-09-27-78AL = 9:23A VaPOR SAT. TIAVG-  PMEAS HEATER COND = ==~ DsS
pC /M, AL - 9:231 TEMP TENP T2AVG PSIG VOLTS  TEWP BYAP TVAP PWELL  TWELL
93.78  119.60 -0.08 80.5  61.0 112.5 80.0  120.0 80.90  102.0
INLET OUTLET  AVG  TEMP  TV- T5- H20 WVEL HEAT HEAT © UA . T COEFP HT,SAT DELTA
TRNP TEMP  TEMP  RISE TAVG  TAVG PLOW PT/S LOAD. FLOX CALC  SAT 20 coNp . TCOND
TUBE 1. 76.%4 78,73, - 77.43 2.59 16,3 42,16 2,37 4.99 3056. 2982, 187.01  72.49 1579.46  74.56 40.0G
JTUBE 2 75.69  79.33 77.51 3.64 16,27 42,09 3,03 6,36 5482. 3645. 336.93. 130.25 -1919.39 93.90 38.82
EN-09-27-78AL - 9:40A 'VAPOR SAT. TIAVG-  PNEAS  HEATER  COWND --DSS -
DC D/H, AL - 92404 TENP TEMP T2AVG PSIG - VOLTS  TENP PYA®  TYA.  PRELL  TWELL
93,26 119,98 0,05 81.0  65.0 114.0 - 80.8 120.0 80.0 102.0
INLET OUTLET  AVG  TEMP T™V- TS H20 WVEL HEAT HEAT  UA o4 CORPFP HT.SAT DELTA
: TENP . TEMNP  TEMP  RISE TAVG  TAVG FLOW FT/S LOAD FLUX CALC  SAT H20 couP  TCOAR
TUBE 1 76.36 78.86 77.61  2.50  15.64  42.37 2,36 4,97 29u5. 2873. 188.22  69.50 1576.67  71.33 80.28
TUBE 2 75.85 79.28  77.56  3.u4 42.%2 3.03 6.36 5176. 3841, 329.81 122,02 1920.01 87,50 39.33
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Table A.4 (continwed)

©EM=09-27-T78AL ~10:10A 'YAPOR SAT.. TIAVG=- PHNEAS HEATER COND -=-DSs -

¢ AL ~10:10a . TEWP TENP T2AVG PSIG  VOLTS TENP PVAP  TVAP PWELL  TWELL

Vol © 792,30 0 121.11  =0.15 82.5 66.0 .113.5 82,0 148.0 82.0  103.0
INLET OUTLET = AVG TENP Y- T5- H20 WVEL HEAT  HEAT ua na COEPF HT.SAT DELTA
NP TENP TeNp RISE TAVG TAVG FLOW PT/S LOAD PLUX CALC SAT #20 com?  TCONP

TUBR 1 76.89 79.68 78.29 2.79 14,02 42.82 2.37 4,99  3297. 3216. 235.23 76.99 1587.77  79.43 40.44
TUBE 2 76.36 80.50 78.43 - 4.14  13.87 82.67 3.02 6.35  6222. 4137. 448.64 145.80 1927.55 106.14 38,94

> - e - -

EM-09-27-78AL =10325A ~  °  VAPOR . " SAT. TWVG- ' PNEAS HEATER  COND - ' DSS ——-

e AL -10225) _ TEMP TENP °  T2AVG: PSIG  VOLTS  TENP _PYAP  TVAP PWELL TWELL

. R - 91.45 121,33 -0.08 82.8 74.0 0 113.0 82.0 149.0 82.0  102.0
INLET  OUTLE? AVG TENP TV~ 75~ H20 WVEL HEAT  HEAT uA uA CORFF HT.SAT DELTA
TEND TRMP TENP RISE TAVG TAVG PLOW FT/S LOAD PLUX CALC SAT . H20 . COMP  TCOMP

TIBE 1 77.16 80.31 78.7¢  3.15 12.7M 42.59 2.37 4.99 . 3726. 3635, 293.12 A7.47 1592.18 . 90.94 39.97
TOBE 2  76.53° 81.10 78.82 4.58 12.63 82.52 3,03 6.36  6895.. 4585, S45.87  162.18 1934.86 . 119.28 3B.43

E#-09-27-78AL -11:051 YAPOR ~ ' SAT. TIAVG-  PNEAS = HEATER  COND - - DSS

oC; AL -11: 051 TEMP  TENP T2AVG  PSIG  VOLTS ~ TEAP PVAP  TVAP  PWELL  TWELL

‘ s 130.85  126.87 =0.07 90.5  81.0 ' 118.0 90.5 156.0 90.0  108.0
INLET OUTLET  AYG  TEWP  TV- TS= H20 WYEL HEAT HEAT  UA i1 COEFF HI.SAT DELTA
TENP TENP  TEWP - RISE TAVG  TAVG  FLO¥ FT/S LOAD FLUX CALC  SAT H20 CON®  TCOMP

TOBE 1 77.77 81.77 79.77° 4.00 51.08 a7.11 2.37 8.99  4727. 8612, 92.58 100,35 1602.23 105.29 43.8¢C
TOBE 2 77.05 - 82.63 79.84 ° 5.59 - 51.01 47.04 3.03 6.36 8819, 5598. 165.05 179.00 1986.99 133,02 42.08

2H-09-27-78AL -11:154 "'VAPOR = SAT. ~TIAVG~  DPMEAS HEATER . COND : Dss
tC AL -113152 ‘. TEMp’ TENP - T2AVG PSIG  VOLTS TEND PYAP TYAP PWELL  THELL
- ' ' 130.65  126.87 0.01 90.5 85.0 117.8 90.5 152.0 90.0  108.5
INLET OUTLET  AVG  TENP TV~ »S- H20 WVEL HEAT HEAT U2 ua COEFF  RT.SAT DELTA
TERp TEMP  TEMP  RISE TAVG  TAVG PLOW PT/S LOAD FPLUX CALC SAT 120 coup  TCOMT

TUBE 1 78.01 81.93 . 79.97  3.93 - 50.68 126.90 2.37 4,99 4682, 4529, 91,60 98.97 1604.20 103.73 43.66
TUBE 2 77.20  82.72 T79.96 " '5.51  50.69 -46.92 3.03 6.36 8303. '5521. 163.80 176.99 1948.4%1 131,34 42,03

- -

EN-09-27-T78AL =112 25) YAPOR SAT. TIAVG- PNEAS HEATER COND - DSS=——m
[ ' - VAL =11:25A TENP ‘TENP T2AVG PSIG VOLTS TENP PYAP TVAP PWELL TWELL
S r 129.82 126.87 -0.13 90.5 83.0  117.5 930.5 150.0 90.0 108.5
INLET QUTLET AVG TENP b A ¢35~ H20 WVEL HEAT - HETAT UA A CORFF HT.SAT DELTA
TERP TENP TENP RISE TaAvVS TAVS FLO® PI/S LOAD FLUX CALC SAT H20 cong Tcony

TUBE 1 77.68  81.61 79.65 3.93 50.18 47.23 2,37 4.99 © 4645. 4532. 92.58 948,36 1601.05 103.05 43.98
TUBE 2 76.97 82.58 79.78 561 50.05 47.10 3.03 6.36 8451, 5619. 168.86 179.43  1946,23 133.39 42.13

- v e

PH-09-27-T78AL =11:351 VAPOR SAT. TIAVG- BAEAS HEATER COND DSS - ———
DC " AL =11:352 TEMP TEMP = T2AVS PSIG YOLTS TEXP . Pvap TYAD PWELL TWELL -
v 113.33 126.87 0.09 90.5 90.0 117.5 91.0 143.0 90.5 109.0
ilL!T QUTLET AVG TENMP V- 5~ H20 WVEL HEAT HEAT UA JA COBFF HT.SAT DELTA
TEMP TENP TENP 2ISE TAYS TAVG FLOW FT/S LOAD = FLOX CALC 3AT H20 coxD TCOAE

TUBE 1 78.02 81.85 79.93  3.84 . 33.40 46.9% 2.36 4.97 4516, H4406. 135,23 96,21 1599.25 100.85 43.78

THBE 2 77. % 82.54 79.88 5.40 33.49 47.04 3.03 6.3¢ 8138, 5411, 243.01 173,23 1944,99 128.08 42.2%

- - - - 2 e U " = B o -
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Table A4

(continued)

TOBE 2

85,64

s PP I WP D TP AP WS 9 I gl - o —— - v - - o= - . - > P L T P
55'09‘21'765 ~12s ioP YAPOR SAT, TIAYG~ PAEAS HEATER COND -';—-~".—,’7-7?—PP—DSSv‘P.—vpva-v"v-s-—-r.—-
pC AL -12:10P TEMP TENP T2AYG PS1IS YOLTS TENP PVAP TYAP PWELL THELL
131,29 130,60 0,01 96,0  88.0 121.3 95,8 151,0 95.0  112,0
INLET OUYTLET AVG TENP Y- TS~ H20 RVEL HEAT HEAT Y TA COSFF HT,SAT DELTA
TENP TEXP TENP RISE TAVG TAYG PION FT/S LOAD PLOX CALC SAT H20 coxp TCON?
TOBE 1 78,45 82.93  80.69 4,48 50.60 49.91 2,36 8,96 5270. 5142, 108,36 135,60 1592,.81 111.30 46,29
TUBE 2 77,63 83.78  80.69 6.10 50,60 49,91 3.03 6.36 9192. 6312, 187,65 184,17 1902,99 137,37 44 .u9
e ———————— —— . - e ————— e —————————————— T e e
EN-09»27~-78AL ~12:30P YAPOR SAT. TIAVG~ PMRAS HABATER COND premerrerreerrr) S mrrrearr e ree—
114 AL »12:30P TERP TEND T2AV6G P3SIG YOILTS TENP PYAP TVAP P¥2LL TWELL
133.86  131.27  ~=0.06 97.0  88.0 122, 96,8  153.0 96,0  113,0
INLET QUTLET AYG TEND Y- TS~ H20 WYEL HEAT HEAT ga #A COBFF HT,SAT DELTA
TENP TENP TEMP RISE TAYG TAVG TLOR PT/S LOAD FLOX CALC SAT H20 Coxp TCO4D
TUBE 1 79,19 83,33  81.26 4,14 52.59 50,00 2,37 4,99 4839, 4769, 92.95 97.76 1604,88 102,37 46,59
TUBE 2. 78,42 84.22 81,32 5.81 52.58  §9.95 3,03 6.36 8748, 5817, 166.52 175.15 1950.00 129,81 44.81
EN-09-27~TBAL -12;45P VAPOR  SAT. TIAVG~  DPNEAS HEATER COND  mwmmeme=mresem=mDSSvemrxmem=mnemer ‘
»c AL ~12:45P TENPD TEMD T2AYG ‘PSIG YOLTS TENP PYAP TVAP PYELL THELL
130.61 130,93  -0,08 96,5  88.0  120,5 95,8 158,0 95,5  112.0
INLET OUTLE?T AVG TENP TV¥~- TS~ 20 WVEL HEAT HEAT OA JA CORPPF HT.SAT DELTA
TERP ~  TEWP  TEMP  RISE TAYG  TAYG  FLOF FT/S LOAD FLUX CALC  SAT H20 cos?  TCOME
TuB® 1 79,35 83.29 81,32 3,94 49,29 49.61 2,37 4,99 4650, 4537, 94,38 93,74 1605.40 97.35 46.35
TOBE 2 78,57 84,22  81.40 5,65 49.21 49.53 3.03 6,36 8516, S5663. 173.05 171,93 1950.85 127,15 46.53
‘ ’BH‘og'ZTVP.’elL - 1:00P VAPOR ' SA;I'. ’ T‘A'G’ ‘Pﬂg'ls HEATER VCO“D --"-"P"R"P"“P"D55';""""‘;"""’9" o ‘
pc AL - 1:00P TENP TERP T2AVS PSIG YOLTS TENP PYAP TVAP PWELL TWELL
138.78 131,59  ~0.01 97.5  92.0 123.0 97.0 166.0 96,5  112.0
INLET QUTLRT AVG TENP Py~ TS~ H20 VWYEL HEAT HEAT Ua 473 COEFPP HT.SAT DELTA
. ‘TENMP TEMP TENP RISE TAVG TAVG PLOR PT/S LOAD PLUX CALC SAT H20 conp TCOoNT
TUBE 1 79.8% 84,01 81,93 4.17 56.85 49.66 2.37 4.93 4932, 4811, 86.75 99.31 1610.93 104,98 46,23
TUBE 2 78.99 84,88 81,94 5.90 56.84 49,65 3,03 6.36 6884, 5907. 156,29 178,93 1956,81 132.88 44,45
' BH;09‘27;78lI‘" - 1:30P ;VAPOB YSAT. TI1AVG- PMBAS HEATER CbﬂD - - ~=DSS - : ‘
nC AL - 1:30P TENP TENP T2AVG ~ PSIG  VOLTS  TEMP PYAP  TVAP  PWELL  THELL
138.78  135.46  0.09  103.5  92.0 126,5 103.0  164,5 104.0 16,0
INLET OUTLET  AYG  TENP TV~ 75~ §20 WYEL HEAT HEAT  OA mm COBFF HT,5AT DELTA
7E8P TEMP  PEMP  BRISE TAVG  TAYG  FLOW FI/S LOAD FPLUX CALC  SAT 420 CoNP  TCOMP
TuBE 1 80.31 85,14 82,73 4.83 56,05 52,78 2,37 4.99 5708. 5569, 101.85 108,20 1618,22 119.16 48,78
TDRE 2 79,42 85,86 82.68 6.48 56. 14 52.83 3.03 6.36 9705.. 6453, 172,88 183,7%  1964.57 136.80 #7.17
. EM=09-27=78AL ~ J345P VAPOR SAT, TIAVG-  DPMEAS HEATER  COND = =mwmewmen 0S3
oC TAL - 13659 TENP TENP'  T2AVG  PSIG  VOLTS  TEMP PYAP  TVAD . PWELL . TWELL
S 136.70 135,15 0,05  103,0 89,0  126,5 102.5  158,0 102,5 116,0
INLET OUTLE®  AVG  TENP TV~ 5~ H20 WVEL HEAT HEAT  UA B2 COREF HT.SAT DELTA
TEMP. - TEMP  TEMP  RISE TAVG  TAVG  PLOW PT/S LOAD, PLOX CALC  SAT H20 coap  TCOMP
7UBE 1 80.19 84,90 82,58 4,71 S4.16  52.60 2.37 4.99 5559, 5828, 102,65 105.68 . 1616.55 111,26 48,75
79. 38 82.49 6,30 53,21 52.66 3,03 6,36 9496. 6314, 175,17 130.34 1962,34 138.01 47,12
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Table A.4 (continued)

—— - ——

EN-09-27~78AL ~ 2:00P VAPOR SAT. T1AVG~ PHEAS HEATER COND DSS
nc AL 2:00P TEMP TENP “T2AVG PSIG VOLTS TEMP PYAP  TVAP PWELL  TWELL
138.07 135.66 0.04 103.8 87.0 127.90 103.0 162.5 103.0 116.0
INLET  OUTLET AVG TEMP © TV~ TS~ H20 WVEL  HEAT  HEAT UA UA COEFP HT.SAT DELTA
TEMP TENP TENP RISE TAVG TAYG FLOW¥ PFT/S LOAD PFLUX CALC SAT H20 coye TCOoNT
TOBE 1 79.96. - 88.85 82.41 4.89 55.67 53.26 2.33 4.90 5678. 5540. 102.00 106.61 1592.10 112.45 49,26
TUBE 2 79.12 85.61 82.37 6.49 55.7% 53.30 3.03 6.37 9796. 6513. 175.85 183.80 1964.39 136.88 &47.5%9
M-09-27-78AL 2: 158 VAPOR SAT. TIAVG- PHEAS HEATZK COND -——- DSS ————
nc AL -~ 2:15p TENP TEND T2AYG PSIG VOLTS TEMP PYAR  TVAP PWELL  TWELL
: : 131,29 140.91 0.00 112.0 88.0 131.0 111.8 168.0 111.5 121.0
INLET  OUTLET AVG TEMP Y- T8~ H20 WYVEL HEAT HEAT Ua JA CO®PF HT.SAT OELTA
TENP “TENP TENP - RISE TAVG TAVG FLOW FT/S LOAD FLUX CALC SAT H20 cong 1cone
TUBE 1 79.32 84 .77 82.05 ' 5.45 - 59.24 58.86 2.31 4.85 6270. 6118, 105.85 108.53 1577.30 192.4% Su.4¢
TUBE 2 78,49 85.60 82.05 7.1 59.24 58.86 3.03 6.36 10706. 7118. 180.71 1391.88 1958.03 135.33 52.50
EN-09-27-78AL -~ 2:25P VAPOR SAT. - Ti1AVG~ PMEAS HEATER CONRD - ~=)Ss -
bC AL 2: 25p TEMP TENP T2AYG PSIG YOLTS TENP PYAP TVAR PWELL THELL
. 143,00 140.26 -0.07. 111.0 88.0 130.5 111.0 169.5 110.5 120.5
INLET OUTLET AVG TENP Ty~ 18~ H20 WVEL HEAT HEAT U’ us COEFF HT.SAT DELTA
. TERP TEND TENP . RISE - TAVG TAVG PLOW FI/S LOAD FLUX  CALC AT #20 cong reond
TUBE 1. 79.54 84,92 '82.23 5.38° 60.78 56.03 2.38 5.01  6330. 6224. 104.97 109,93 1618.31 116,09 53.61
TUBE 2 78.77 85.83 82.30  7.06 60.70 57.96 3.00 6.30 10538. 7007. 173.60 131.82 196,85 135.37 St1.7¢
En-09-27-78AL 2:35p YAPOR SAT. T1AVG~ PNEAS  HEATER CORKD - -=w=DSS -
oCc © AL = 23352 TP TEAP T2AVG PSIG YOLTS TENP PVAP  TVAP PYELL THELL
141. 38 139.95 0.01 110.5 88.0 130.0 110.0 167.0 110.2 120.0
INLET OUTLET AVG TENP TV T5=- 020 - WVEL HEAT HEAT UA A COBPF  HT.SAT DELTSA
TENP TENP TEAP RISE . TAVG TAVG FLOW FT/S - LOAD PLUX  CALC ™  Sat 120 cosp TCoME
THBE 1 79.87 85.18 82.52 5«31 58.82 57.42 2.37 4.99 6272, 6119, 106.64 "109.2% 1616.36 115.30 K3.07
TUBE 2 79.05 85.99 82.52 6.95 = 58.82 57.43 3.03 6.36 10463, 6957. 177.88 142.19 1963.24 138,55 41,32
EN<09-27~T8AL - 2:45pP " VAPOR SAT.  TIAVG~ « PMEAS HEATER COND “-~-*~‘*--~‘~~~-QSS~—~-~;57¢----~-
| LM AL 2:45p - TEMP TEAP T2AVG PSIG  VOLTS TEMD PVAP  TVAD DRELL TWILL
' ‘ 141,94 140.26 -0.04 111.0 88.0 130.0 110.0 163.0 110.5 120.0
. INLET  OUTLET AVG TE®P V- 18- H20 WVEL . HEA? HEAT ga T A COEBPF UT.SAY DELTA
: TENP TENP TENP RISE TAVS TAVG FLOW FI/8 1LOAD FLUX - CALC SAT H2G T CoN? TCOME
OB 1 79.75 85.09 82.82 . 5.38 59.52 57.8% 2,37 4.99 6308. 6154, 105.97 109.05 1615.61 115.10 %3.47
TUBE 2 .78.96 85.96 82.86 ~ 7.00 59.48  57.80 3.03° 6.36 10552. 7016, 1T7.40 132,55 1962.60 135.3% 51.6%
EN-09-27-78AL 2: 55p YAPOR SAT. -TIAVG~ '~ DMEAS  HEXTER conp Rt 231 o
PC.. - C/V,AL 2:55p TEMD TEND T24Y6 PSIG. YVOLTS TEND PYRP . TVAP PWELL TWBLL
. 143.89  138.85 -J. 15 108.8 88,0 129.0 108.5 19%.5 109.0 119.5
INLET OUTLET AYG TENP TV~ T8~ H20 WVEL  HEAT  HEAT va 4.3 COSFP  HI.SAT DELTaA
TERP TEMP TENP HISE TAVG TAVG FLOW FT/S LOAD  FLUOX CILC ST 120 coMp TCONE
TUBE 1 T9.58 85.,22° 82.450 5.68 - 61.49 56.45 2.36 4.97 6643, 6481, 108,05 117.69 1610.61 125.06 <1,.,87
TUBE 2 78.78 86.33 82.55 ' 7.58 61.33 56.30 3.03 6.36 11366. 7557. 135.32 201,89 1963.68 152,15 49.67
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Table A.4 (continmmed)
E8-09-27~78AL 3:05p VAPOR SAT. TIAVG~- PNEAS HEATT®R COND DSS
nc C/V,AL 3:05p TEMP TEND T2AVG PSIG VOLTS b91.1:4 PYAP TVYAP PWELL TWELL
: 145,97 139.63 -0.15 110.0 92.0 130.0 109.8 170.0 109.5 120.0
INLET OUTLET AVG TENP TV~ TS- H20 WVEL HEAT HEAT uA 45 COEPF HT.SAT 9OELTA
TENP TENP TENP RISE TAYG TAYG FLOW PT/S LOAD FLUX CALC SAT H20 (o0}, 12 Tcon2
TOBE 1 79.79 85.53 82.66 5.74 63,31 56,97 2.36 4.97 6756. 6591, 106.71 118.59 1612.,95 126,09 52,27
TUBE 2 78.89 86.73 82.81 7.84 63.16 56.82 3.03 6.36 11805. 7849, 186.91 207.78 1966.43 157.17 49.94
EN=-09-27~-78AL 3:15p YAPOR SAT. TIAVG~ PNEAS HEATER COXD -=DSS ————
BC C/¥,AL 3:15p TENP TEND T2AVS PSIG YOLTS TENP PYAP TVAP PWELL THELL
143.00 138.98 -0.09 109.0 99.0 129.% 108.0 165.0 108.0 120.5
INLET OUTLET AVG TENP TV~ T8- 20 WVEL HEAT HEAT gA HEY COSFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW FT/S LOAD PLUX CALC SAT A20 conp TCONE
TUBR 1 79.86 85.52 82.69 5.66 60.32 56.29 2.37 8.99 6685.. 6522, 110.83 113.76 1617.85 126.25 51.65%
TUBE 2 78.91 86 .64 82.77 7.73 €60.23 56,20 3.03 6.36 11641, 7740, 193.27 207.13 1966.05 156,61 43,42
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Table A.4 (continwed)

- - s o - —

45,71

EN-09-28-782F3~ 9:05A VAPOR SAT.  TIAVG- PMEAS  HEATER  COND DSS -
pC- AP3=- 9:05A TEND TEND T2AV6 PSIG  VOLTS TENP PYAP  TVAP PWELL  TWELL
120,31 119,22  -0.01 80.0 $9.0  115.0 79.8 135.,0 79.5  105.0
INLET  OUTLET AYG TENP TV- rS- H20 WYZL HEAT  HEAT oA i1 COZFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVS FLO¥ PFT/S LOAD FLUX CALC SAT 120 CON2?  TCOAT
TOBE 1 80.29  83.57 81.93 3,27 38.38 37.29 2.37 4.99 3859. 3775. 100.73 193.7% 1610.96 109.08 34,60
TOUBE 2 79.78 B3.10 81,94 8,31 38,37 37.28 3.03 5.00 6499. 6261. 169.35 176.31 1542.67 191.94 32.62
' EM-09-28-78AF3- 9:20A VAPOR SAT.  TIAVG-  DPNEAS HEATER = COND === DSs v -
pC- AFP3- 9:20A TENP TEND T2AVG PSIG  VOLTS TENP PVAP TVAP  PRELL . TWELL
; 120,60  120.36 0.02 31.5 69.0  114.8 82.0 146.0 81.2  106.0
INLET  OUTLET AVG TEAP Tv- 75~ H20 WVEL HEAT  HEAT oA ua COEPP HT.SA™ DELTA
TEND TENP TENP . RISE . TAVG TAVG PLOW FT/S. LOAD PLOX ~ CALC SAT B20 co%2  TCOXP
TUBE 1 80.75 , 63.12 82.44. . 3.37 38,16 37.92 2,33 4.90  3911. 3816. 102.49 103.18 1592.38 108.50 135.17
TUBE 2 80.25 | 88.57 82.81 4,32 .33.19 37.95 3.03 5.00  6507. 626%. 170.40 171.43 1546.79 188.32 33.2%
EN-09-28-T78AF3- 9:35A VAPOR = SAT. .TIAVG- . PNEAS HEATER  COND -=DS3
pC- AF3- 9:35)% TENP TEND .. T2AVS PSIG ~ VOLTS . TEMP PVAP  TVAP DHELL  THELL
121,87 12111 -0.01 82.5  67.0  115.5: 81.5 148.0 82,5  107.0
INLET OUTLET AVG TENP  TY- 75~ H20 .WVEL HEAT  HEAT UA oA CORFF HT.SAT OELTA
TEND TENP TEWP RISE _TAVG - _TAVG FLOW FT/S .LOAD .FLUX CALC SAT H20 coM®  TCOM®D
_TUBE 1 81.36 88.73 83,06 3,37 38.82 38.06 2.37 5.99 .3932. 3885. 102.56 104,61 1621.10 - 110.02 35.31
TUBE 2 80.86 85.28 83,05 4,38 '38.82  38.06 3.03. 5.00. 6595. 6353. 169.89 173.29 - 1552.33 190,49 33.3°%
EM-09-28-78AP3- 9:501 vAPOR SAT.. TIAVG~  DPNEAS HEATER  COND —erDSSmpmmm—-
bC- AP3- 9:50A TEMP . TEMP . . T2AVG PSIG  VOLIS TEND PYAP  TVAP . PWELL . TWELL
‘ ‘ 123.27  122.22 ° =0.02 84.0 67.0 117.0 83.6 150.0 83.5 . 107.0
INLET OUTLET  A¥G. TEEP TV~ TS- H20 WVEL HEAT HEAT  UA " COBFP HT.SAT DELTA
: TEND TEND TENP RISE TAVG TAVS PLOW PT/S LOAD = PLUX CALC SaT . _H20 COMP  TCONE
TOBE 1 81.87 85.23 83.55. ' 3.36 39.72 38,67 2.37 4.99 3971, 3874. 99.97 102.68 1625.71 107.31 35.91}
TUBE 2 .81.40  85.7% 83.57,  6.35 39.70 38.65 3,03 5.00 6539, 6309. 164.95  159.82 1556.84 185.58 34,07
EN-09-28-78AP3-102 057 vAPOR /SAT,  TIAVG- PMEAS  HEATER , . COND - e 1.1 ' - ‘
nC~ AP3-10: 053 TENP TEED T2AYG PSIG - VOLTS TEWP PYAP TVAP  DPWELL . TWELL .
129.01 - 130.93  ~0.08 9645 67.0  126.0 96.0 156.0 96.4  117.0
INLET  OUTLET AYG TEND  TV- TS~ H20 WVEL HEAT  HEAT 7Y uA COEFF HT.SAT DELTA
TEND “fpMp °  TEMP, RISE TAVG TAVG FLOW FI/S LOAD . PLUX CALC SAT 120 COMD  TCONT
TOBE 1 82.29 86.28 88.28 4.00 ° 54.72  86.68  2.37 8,99  4723. 8607. 105.59 101.23 1632.38 106.16 83.40
. TOBE 2 81.81  86.92. 84,37 5.11 83,68 86,56 3.03 5.00 7693. 7811. 172.31 165.21 1563.73 180.28 41.12
2R-09-28-TEAF3=-10: 204 VAPOR SAT.  TIAVG- = DNEAS HEATER  COND -~<DSS ‘
pC~ AT3-103 20 . TEMP _TENP T2AVG PSIG  VOLTS TENP PYAP. TVAD DPWELL  THELL
133.81 - 130.60 . -0.04 96.0 7040  125.0 95,0 164.0 95.5  116.5
INLET  OUTLET AVG ™ TENP V- 5= H20 WYEL HEAT  HEAT oA oA COEFP HT.SAT OELTA
TEND TEMP TERP RISE  TAVG TAVG PLOW PT/S - LOAD PLUX CALC SAT 220 cour  TCOAY
TUBE 1 82.88 . 86.82 84.85 - 3.94% 88.97 45.75  2.37 .4.99 4658. 85485. 95.13 101.82 1637.83 106.78 42.56
TUBE 2 82.35 87.43 8%.89 5.08 48,92 3.03 S.00  7652. 7372. 156.40 167.40 1568.27 182.89 %0.31
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Table A4 (continwed)

EN-09-28-78AF3~10: 351
DC~ Ar3-10:35A

INLET  OUTLET

TENP TENP
TUBE 1 83.12 87.31%
TOBE 2 82.54 87.85

PMEAS HEATER COND
PSIG YOLTS TENP
97.6 73.0 126.0

H20 WVEL HEAT
PLOW FT/S  LOAD
2.37 4,99 4949,
3.03 S5.00 8003.

DSS -
PYAP TVAR PWBLL TWELL
97.0 164.0 97.0 11,0

HEAT ua A COEFF HT,SAT DELTA
FLUX CALC SAT H20 canp coNt
4828, 100.16 1046.53 1640.79 112,15 43.9"
7710. 161.91 172.28 1570.93 188.%0 u40.82

EN-09-28-T8AF3-10: 50A
e~ AP3-10:50a

INLET OUTLET

TENP TENP
TOBE 1 82.89 87.17
TOBE 2 82.33 87.65

PMEAS HBATER CONRD
PSIS VOLIS TENP
98.5 71.0 126.0

H20 WVEL  HEAT
PLOW PT/S LOoAD
2.37 4.99 5062.
3.03 5.00 8025,

- - - - -

D e, ¥ 3]

PVaAD TVAR PWELL TWELL
97.8 155.9 98.0 118.0

HEAT UA HA COEPF HT.SAT DELTA

FLUX CALC SAT H20 conp TCONMT
4939. 103.59 197.22 1639.07 112.38 43,75
7731, 164.09 1692.84 1569.15 185.90 41.59

En~09-28-78Ar3-11: 054
pC- AF3-11: 052

INLET OUTLET

TENP TENP
TOBE 1 82.47 86.90
.TUBE 2 81.98 87.40

PHEAS HEATER COND
PSIG YOLTS TENP
103.5 68.0 128.5

H20 WYEL HEAT
PLOW PT/S LOAD
2.37 4.99 5238.
3.03 S5.00 8226.

cmrmrercccn e e ee]) S e ———————
PVAP : TVAP  PWELL TWELL
103.0 166.0 104.0 19,5

HEAT Ua Ja CORFF HI,SAT DELTA

PLOX CALC SAT H20 con» TCOMP
5110, 99.30 103.14 1635.95 108.28 47.14
7925. 155.91 161.93 1566.36 176.17 44,32

EN-09-28-78AF3-1121517
nC- AF3~-11: 152

INLET OUTLET

TENP TBuP
TOBE 1 81.97 86.53
‘TUBE 2 81.45 87.13

PMEAS HEATER COND
PSIG VOLTS TEND
105.5 68.0 129.3

H20 WVEL HEAT
FLOW = PT/S LOAD
2.37 4.99 5335.
3.03 5.00 8556.

- - ————  on o -

DSsS -
BVAP TVAP PRELL TWELL
105.0 166.0 105.3 120.0

HEAT oa HE) COBFF HT.SAT DELTA

FLUX CALC SAT H20 cone Tcon?
5254. 98.85 102.59 1632.00 107.68 43.3¢
8243, 157.16 163.12 1563.06 177.07 46,39

ENM-09-28-78AF3~11230A
nC- AF3-11:30A

INLET OUTLET

TENP TENP
TUBE 1 81.62 86,62
TOBE 2 81.09 87.13

PYEAS HEATER COND
BPS1IG VOLTS TENP
110.0 69.0 131.5

H20 WVEL HEAT
PLOW PFT/S LOAD
2.37 4.99 5906,
3.03 5.00 9100.

~—— -DSs
PVAP TVAP PWELL TWELL
109.5 0.0 110.0 -122.0
HEAT gaA JA COEFF HT.SAT DELTA
PLUX CALC SAT H20 coMp - TCOMP

5762. 104.66 106,40  1630.85 112.00 51.44
8767. 161.23 163.92 1561.50 . 178.69 49,07
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149




Table A.4 (continued)

£H-09-28-T70AP
pc AP

RER S

* YAPOR

SAY. TIAVG- PHMEAS HEATER COND DSS -
1z10P TENP - TEMP T2AVG PSIG YOLTS  TENP PVAP TVAP PWELL TVELL
: 135.28 128,00 0,23 86.5 0.0 117.0 86.0 162.0 86.0 109.0
INLET OUTLET AYG  TEMP CTV- TS5~ A20 VWVEL HEAT BEAT (1] A COEFr HT.SAT DELTA
. TENP - TENP TENP RISE - TAVG TAYS PLOW FPT/S LOAD FLUX CALC SAT H20 cone TCONT
TUBE 1~ 80.05 - 83.98  82.01 3,93 " /52,27 42.03 2.37 4,99 A6u3. 4530. B88.83 110.48 1611.78 116.75 38.80
TOBE 2 79.96  83.61  81.79  3.65 52.49 82,25 3.03 5.00 5498. 5296, 104.73 130.11 1581.34 138.27 38.30
eN-09-28-79AF 1:25¢p YAPOR - : SAT. TIAVG~ PHEAS AEATER: © COND DSSww-
pC AR = 1325p TENP - TENP T2AVG  PSIG VOLTS = TENP PVAP TVAP PWELL  TWELL
: “135.207 128,08  0.19 86.5 0.0  116.5 86.0 165.0 85.5 119.0
INLET © OUTLET  AVG ~ TEAP TV~ TS-  .H20 WVEL HEAT  HEAT - UA m COEPF HT.SAT DELTA
TENP TENP - TEMP ' RISE." TAVG. TAV3S  FLOW PFT/S LOAD  PLUX - CALC - SAT H20 COMP  TCOANP
TOBE 1 80,31 88,22 . 82.27 3,91 . 52.97 #1.78 - 2.37 4,99 4619. 4506. 87.20 110.56 1613.03 116.83 38.57
TOBE 2 80.23 °7'83.92 82.08 ' 3.68 53.16 41.97 3.03 5.00 S589. 5385, 108.37 132.21 1543.84 140,72 17.99
¥M-09-28-TBAF ~ 1:400 YAPOR SAT. TIAYG~  PMEAS  HEATER - COND -DSS: ———————
nC © AP - -1:80P TEMP . TENP. T2AVG ~ PSIG - VOLTS = TEMP PVAP TVAP PWELL  TWELL
» 136.70  123.68  0.19 86.0 0.0 © 116.0 85.8 166.0 85,5 110.0
INLET OOTLET AYG TENP V- 15~ © H20 S®VEL HEAT HEAT ' OA I L U COEFF HT.SAT DELTA
TENP TEMP . TENP  RISE TAYG  TAVG  PLON ‘FT/S LOAD PLUX CALC  SAT H20 - CONP?  TCOMF
TUBE 1 80.12 84,03 82.08 3,91 58,62 81,60  2.37 8.99° 8625) 512, 84.66 111.15 1612.31  117.53 38,39
TOBE'2 80.02 83.75  81.89 3.73 54.81 81.79 ' 3.03 5.00 5615. 5409. 102.43 13u.35 1542.20 183.28 37.76
EN-09-28-78AF - 1:55p vAPOR SAT.  TIAVG~  PMEAS  HEATER  CORD 955 . -
nc AP 1:55p TEMP TENP T2AVG PSIG VOLTS - TENP PVAP TYAP PWELL TWELL
! e 137.89°  123.68  0.14 86.0 0.0 - 115.5 86.0 157.5 85.5 110.0
INLET  OUTLET AVG' TENP . TV~ T35~ H20° WVEL HEAT HEAT UA LY CDEFP - HT.SAT DELTA
TENP TENP TENP BISE TAVG TAVG PLOW FT/S  LOAD PLUX CALC SAT H20 conp TCOoNP
TUBE 1 80.17 . 85.10 82.16 3,97 55,73 41,52 2.37 5.99° . 4698. 4580.. 83.23 113.06 1613.08 119.71 38.26
TUBE 2 80.10 83.93 82.02. :3.83 ' 55.87 41,66 3.03 5.00 @ 5766. 5555. 103.19 138.39. 1543.33 ' 148.02" 37.51
EN-09-28-78AP ~ 2: 15P YAPOR SAT. - TIAVG- PHEAS . HEATER COND DSS ———
DC AY 2:15p TENP - TENP T2AVG PSIG VOLTS TENP PYAP TYAP PWELL TWELL
110.21 ~ 130.33  0.14 95.6 0.0 122,14 95.5  169.0 95.0  115.5
INLET OUTLET lVé TENP V- -~ TS H20° WYEL HEAT HEAT Ua JA ' COEFP "HT.SAT DELTA
TENP TENP TEMP  PRISE TAVG TAVS FLOW PT/S LOAD FLUX CALC SAT H20 con? TCOME
TOBE 1 80.15 88,74 82.85 4,59 S7.76 87.88 2.37 4.99 5423, 5291, 93.88 113.25 1615.66 119.92 U44.12
TUBE 2 80.09 84,52 82.30 4.82  57.91 48.02 3.03 "S.00 ' 6663. 6419. 115.07 138,75 1545.84 148,42 43.2°
Ef1=09-28-78AF ‘23 25p VAPOR SAT. TIAVG~ PHEAS HEATER coup - b e LT
i [ AP 2:25p TENP TERP T2AVG PSIG VOLTS TENP PVAP TVAP PWELL TWELL
12,89 130,60  0.17 96.0 0.0 122.5 95.8  169.5  95.5  116.0
INLET OUTLET AVG - TENP: V- TS~ H20 WVEL"- 'HEAT‘ REAT UA 1A COEFF HT.SAT DELTA
. TEMP TENP TEMP  RISE TAVG - TAYG _FLOW FT/S LOAD FLUX CALC SAT H20 conp TConT
TUBE 1° 80.27 89.92  82.60. 4.65 59.90  48.00. '2.37 4.99 5491. 5357. 91.67 114.3% 1617.02 121.21 44.20
TOBE 2 80.18 88,67 82.43  B.89 60.07 48.17 3.03 5.00 6762. 6514. 112.53 140.38 1546.91 150.35 43,33
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Table A.4 (continued)
EN-09-28-78AF 2:35P VAPOR SAT. TIAVG- PMEAS HEATER COND =-DSS - -
oc AP 2:35p TEMP TEND T2AVG PSIG YOLTS TENP PYAP TVAP PWEBLL THELL
142.54 130.93 0.14 96.5 0.0 122.8 96.2 171.0 96.0 116.5
INLET OUTLET AVG TENP V- TS~ H20 WYEL HEAT HEAT UA A COEFP HT.SAT DELT:
TENP TENP TENP RISE TAVG TAVG PLOW PT/S LOAD FLUX CALC SAT 220 conp TCOMNF
TOBE 1 80.09 84.72 82.40 4.63 60. 14 48,53 2.37 4.99 5469, 533%. 90.93 112.69 1615.,28 119.27 44.73
TUBE 2 80.03 85.50 82.27- 4.47 60.28 48,66 3.03 5.00 6733. 6486, 111.70 138.36 1545.52 '147.96 43.84
EN-09-28~-T8AP 2:45p VAPOR SAT. T1AVG~ PNEAS HEATER COND DSS
nc AF - 2:85P TEMP TENP T2AVG PSIG YOLTS TENP PYAP TVAP PWELL TWELL
1546, 10 131.59 0.10 97.5 0.0 123.5 97.0 178.0 96.5 117.0
INLET OUTLET AYVG TENP V= TS5~ H20 WYEL HEAT HEAT oA TA COEFFP HT.SAT DELTA
TENP TENP TENP RISE TAYG TAVS FLOW PFT/S LOAD FLUX CALC SAT H20 conp TCOo4L
TUBE 1 80.31 85.03 82.67 4.72 61.642 48.91 2.37 4.99 5576. S440. 90.78 114,00 1617.71 120,76 45.0%
TUBE 2 80.29 84.84 82.57 8.55 61.53 49.02 3.03 5.00 6850. 6599. 111.;3 ‘139.75 1548.13 149.58 44,12
EM=09-28-T78AF 3:00P VAPOR SAT. TIAVG~ PMEAS HEATER 'COUD -=DSS -
pC AP 3:00P TENP TENP T2AVG PSIG VOLTS TENP PYAP TVAP PYELL TWELL
148,37 137.20 0.23 106.2 0.0 128.5 106.0 176.0 106.0 123.0
INLET OUTLET AVG TENP b A 75~ H20 WVEL HEAT HEAT uA TJA ‘ COEPP HT.SAT DOFLTA
TENP TENP TENP RISE TAVG TAVG FLOW FT/S LOAD FLUX CALC SAT R20 conp TCOMD
TUBE 1 80,24 85.57 82.91 5.33 65.47 54.29 2.37 4.99 6300. 6146. 96.23 116,04 1619.85 123,09 69.93
TUBE 2 80.18 85.17 82.68 4.98 65.70 54.52 3.03 5.00 7509. 7235. 114.30 137.73 1549.07 W7.18 49,1+
E8-09-28-T8APF 3:10P VAPOR SAT. TIAVG~ PNEAS HEATER COND et e DL N DL Dbl el
pCc AP 3: 10p TEMP TENP T2AVG PSIG YOLTS TENP PVAP TYAP PWELL TWELL
147.75 137.38 0.26 106.5 0.0 128.8 106.0 174.0 106.4 123.5
INLET OUTLET AVG TENP TV~ TS~ H20 WVEL HEAT HEAT Ua UA ' COEFF HT.SAI DELTA
TENP TEMP TENP BRYISE TAVG TAVG PLOW FT/S LOAD FLOX CALC SAT H20 conp TCcOoND
TUBE 1 80.68 85.97 83.31% 5.33 .64.b44 S54.07 2.37 4.99 6302. 6149. 97.80 116,56 1623.46 123,67 49.72
TUBE 2 B80.59 85.50 83.08 4.91 . 64.70 54.33 3.03 5.00 7399. T7128. 114.35 136.18 1552.,26 1645.31 49.05
N-09-28-T8AF 3z 20p VAPOR SAT. TIAVG- PMEAS HEATER CORD DSS=wwmmrmmcnen e
14 AP 3:20p TENP TENP T2AVG PSIG YOLTS TENP PVAP TVAD PWELL TWELL
148.20 137.59 0,22 106.8 0.0 128.5 106.0 174.0 106.5 124.90
INLET OUTLET AVG TENP TV~ TS5~ H20 VWVEL HEAT HEAT UA A COEPF HT.SAT DELTA
TENP TEHP - TENP RISTE TAVG TAVSG PLOW PT/S LOAD FLUX CALC SAT H20 conp TCONE
TOBE 1 80.483 85.79 83.11 5.35 65.09 54.47 2.37 4,99 6326, 6172. 97.19 116.13 1621.70° 123,19 50.10
T0BE 2 80.40 85.38 82.89 4.99 65.31 54,70 3.03 5.00 7514, :7239. 115.05 137.38 1550.93 186.74 49.3%3
EN~09-28-T78AF 3: 30P VAPOR SAT. TIAVG~ PNEAS HEATER COND = w=wweacwmccawnce)§fecvncccncnersenwe
b [ AP 3: 30p TEMP TEMP T2AYG pPSIG YOLTS TERP pVaAP TVAP PWELL TWELL
188.72 137.38 0.24 106.5 - 0.0 128.5 106.0 174.0 106.2 124.0
INLET OUTLET AVG TENP V- TS8=- H20 WVEL HEAT HEAT uA [i2.] COEP? HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVYG PLOW PT/S LOAD rFLOX CALC SAT H20 conr TCONT
TUBE 1 80.50 85.81 83.15 5.32 65.56 54.22 2,37 4.99 6282, 6128. 95.81 115.85  1622.,08 122.86 49.83
TUBE 2 80.45 85.38 82.91 4,95 65.81 S4.47 3.03 5.00 7854, T181. 113.27 136.85 1551.10 146,12 49.14
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Table A.4 (continwed)

PN-09-28-78AP -~ 3:45P YAPOR . SAT. TIAYVG= PA%AS HEATER COoND . J§S-meciomemmnn————
1 C/Y, AP - 3:85P ~TEAP » TERP - T2AVS PSIG VOLTS TENP PYAP  TVAP PHELL THELL -
Y - 150.72 136.42 0.21 105.0 0.0 128.0 105.0 174.0 104.8 123.5
INLET OUTLET AYG .. -TEMP = TV~ TS- H20 WVEL HEAT HEAT A b1 COEFF HT.SAT DELTA
TENP . TRWP TENP : .-RISE = TAVG TAVG PLOW PT/S LOAD . FLUX CALC SAT g20 cone TCOND

TOBE 1 80.32 .85.88 83.08 . 5.51 67.68 53.34 2.37 8.99 © 6513. 6358. 96.28 122.10 1621.40 130.10 uB.84
TOBE 2 B80.27 - 85.86 - 82.86 5.18 - 67.85 53.55 3.03- 5.00 7805. 7520. 115.03 145.75 1550,71 156.72 47.93
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Table A.S5. The ORNL two—tube d z perf data
for Group V tests (surface evaporator mode)
BH-QJ-ZS_~79PJP3-1007A VAPOR SAT. TI1AVG- PNEAS REATES COND DSS —
RP~-DH1/CH2-F3F3-1007A TERP b .1.14 T2AV6 PSIG VOLTS TENP PYAP TYAP PWELL THELL
96.80 97.29 -0.28 S4.5 160.0 97.0 54.0 126.0 53.0 87.0
INLET OUTLET AYG TENP V- TS~ H20 &VEL HPAT REAT UA OA COEFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG PLOW F1/S LOAD FLOX CALC SAT R20 CONP ™wonp
TUBE 1 61.05 65.75 63.40 %.70 33.41 33.89 3.03 z2.21 7092. 6833. 212,30 209.26 591.23 331.5C 20.61
TUBE 2 61.25 66.10 63.68 4.86 33.13 33.61 3.03 2.2% 7314, 7046. 220,79 217.60 591.45 353.71 19.92
EN~03-25-7973P3-1020A VAPOR SAT. TI1AVG- PAEAS HEATER CORD DSS
AP-D¥1/CH2-F3P3~1020A TENP TENP T2AVG PSIG VOL1IS TENP PYAP TVA? PWELL THELL
98463 97.29 =-0.02 54.5 170.0 96.5 54.0 126.0 53.0 91.0
INLET OUTLET AYG TEEP TV~ T8~ H20 S&VEL REAT HEAT UA UA COZFF HT.SAT DIELTA
TENMP TENP TENP RISE TAYG TAVG FLOW Pr1/S LCOAD PLUX CALC SAT 120 conp TCONP
TUBE 1 61.53 66.21 63.87 4.68 38.75 33.42 3.03 2.9 7065. 6806. 203.30 211.42 593.16 336,46 20.23
TOBE 2 61.46 66.33 63.89 8,87 34.73 33.40 3.03 2.21 1380, 7071, 211,32 219.77 592,31 399.34 19.68
ER-03-25-79737F3-1035A YAPOR SAT. T1AVG- PMEAS HEATES COND DSS -
HP=-D¥ 1/CH2-P3¥3~1035A TENP TRRP T2AVG PSIG VOLTS TENP PYAP TYAP PRELL THELL
100.57 98.25 -0.08 55.5 170.0 97.0 55.0 130.0 548.5 88.0
INLET OUTLET AVG TEAEP TV- TS=- H20 &VEL HEAT REAT oA oA CORFF HT.SAT DELTA
TENP TENP TEHNP RISE TAVG TAVG FLOW F1/S LCAD FLOX CALC SAT H20 (o], } ] TCONP
TOBE 1 61.79 66.53 64.16 4.74 36.41 34.09 3.03 2.21 7147, 688€, 196,32 209.67 594,33 331.45 20.77
TUBE 2 61.76 66.64 64.20 4.€8 36.36 34.05 3.03 2.21 7351. 70€2. 202.15 215.91 593.57 3488.27 20.3%
EN-03-25-7973P3-1139A VAPOR SAT. TIAVG- PHEAS HEATER COND 0SS -
HP-DH1/CH2~-¥3PF3-1139A TENP TRHP T2AVG PSiG VOLTS TENP PVAP TYAP PWELL TWELL
. 105.39 106. 05 0.08 64.0 185.0 104.5 63.5 133.0 63.5 97.0
INLET OUTLET AVG TENP TvV- TS~ H2G EKVEL HEAT REAT Ja OR COEPF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLOW ¥1/S LOAD FLOX CALC SAT? B20 conyp Iconp
TUBE 1 63.05 68.51 65.78 5.47 39.61 40. 27 3.03 z.21 8251, 7949. 208,29 204.90 600.87 317.13 25.07
TUBE 2 62.93 68,458 65.70 5.%5 39.69 30.34 3.03 2.21 8356. 8050. 210.53 207.10 599.63 323,06 24,92
EA-03-25-79P3F3-1155A VAPOR SAT. TIAVG~ PMEAS HEATER COND nss
HP-DU 1/CH2-F3P3-1155A TENP TENP T2AVG PSIG YOLTS TEMP PYAP TYAD PHELL TVELL
105.37 105.60 0.09 63.5 182.0 108.5 63.0 132.0 63.0 10,0
INLET OUTLET AVG TERP TV~ TS5=- H20 WVEL HEAT HEAT UA OA CCRFF HT.SAT DELTA
TENP TENP TENP RISE TAVG TAVG FLON P1/5 LCAD FLOX CALC SAT R20 conp TCONP
TUOBE 1 63.01 68.48 65.75 5.487 39.62 39.86 3.03 2.21 8256. 79%3. 208,37 207.13 600.7¢ 322,77 24.64
TOBE 2 62.86 68.45 65.66 «S8 39.71 39:95  3.03 z.21 8410, 8102, 211.77 210.52 $99.484 331.88 28.42
EN-03-25-79P73P3~1210P YAPOR SAT. TT1AVG- PHEAS BEATER COND NSS —
AP-DR1/CH2-F3¥3-1210P TRAP TRNP T2AVG PSIG YOLTS .TENP PVAP TYAT SRELL TWELL
. 105. 6% 107.36 0.11 65.5 180.0 105.0 65.0 132.0 68.5 94,0
INLE? OUTLE?T AVG TERDP TV~ TS- H20 SNVEL EEAT HEAT OA BA COEFF HT.SAT DELTA
- TENP . TERP TEAP RISE TAVG TAVG FYLON F1/S LCAD PLOX CALC SAT R20 conp TCOMP
TOBE 1 63.05 68.50 65.78 5.85 39.87 81.58 3.03 2.21 £230. 7929. 206,48 - 197,92 600.80 300.13 26.42
TUBR 2 62.88 - - 68.45 65.67 5.56 39.98 81.69 3,03 z.21 8381, 807%. 209.65 201.02 599%.43 308.02 26.21
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Table A.5 (continued)

BEN-03-25-79r3r3-1245p VAPOR SAT. T1AVG- PNEAS HEATRF COND D33 - -
HP=-DW1/CH2-PIFP3~1245P . TEMP TENP T2AVG PSIG YOLTS TEN? PvRP TVAP PHELL TWELL
. 113.25 113.67 =0.10 73.0 175.0 114.0 72.5 124.0 72.0 105.0
INLET = OUTLET AVG TEYE v~ I8~ H20 &VEL BEAT HEAT uaA oa COEFF [IT.SAT DELTA
TENP TERNP - TERP BISE  TAYG TAVG FLOW Tr1/S LCAD rPLOX CALC SAT H20 conp conp

TORE 1 63.82 69,96 66.89 6.14 46,36 46.79 3.03 .21 9265. 892€. 199.85 198.03 605.45 299.12 29.84
TU0BE 2 63.87  70.10 66.99 - 6.33 46,26 46.69 3.03 Z.21 €383, 904C. 202.82 200.97 608,81 . 306.3% 29.5%

EN-03-25-79P3F3~ 100P YAPOR . SAT. TIAVS- PMEAS REATEF COND DSS -
HP-DN1/CH2-F3IP3~ 100P TEHAP TEN? T2AVG PSIG VOLTS TENP PYAPD TYAP PWELL  TWELL
: ’ 112.49. 113,08 -0.13 73.5 178.0 113.5 73.0 118.0 73.5 104.0
INLET  OUTLEY AVG TE!P‘ - TS~ H20 &VEL BEAT HEAT Ua UA COBFF HT.SAT DELTA
TERP TENP TENP RISE TAvVG TAVG FLOW F1/S Locan FLUX CALC SA? H20 conp Iconp

TUBE 1 63.83 69+97 ' . 66490 6,18 45.59 47.18 3.03 .21 9269. 8929. 203.30 196.43 6CS.4y 295.34 30.23
TUBE 2 63.92 70.14 - 67.03 6,21 45.46  47.05 3,03 Z.21 $363. 9020. 205.95 198.99 605.00 301.47 29.92

BH-03~25-79P3P3-:115P VAFPOR SAT. TI1AVG- . PNPAS HEATER  COND nss -
AP-DR1/CH2-F3IP3- 11SP TEND TINP T2AVG PSIG VOL1s TRNEP PYAP TVAP 2WELL TWELL
: 111.69 113.52 -0.08 72.8 180.0 112.2 72.0 115.0 72.0 105.0
INLET . OUTLET = AYG TEFP V- TS= H20 WVEL HEAT HEAT oa 1.} COErF HT.SAT DELTA
TENP TENP TENP RISE  TAYG TAVG FLOW F1/S LCAD FLOX . CALC SAT H20 cone TCOoN P

TUBE 1 63.86 69.85 66.85 5.9  44.8% 86,66 3.03 2.21 9041, 8710. 201.63 193.75 605.21 289.15 130.12
I0BE 2 63,84 . 70.02 66.93 6.18 a4.76 46.58 3.03 .24 9305. 89€4. 207.88 199.75 6Ca.Eu  303.43 29.54

-

- -

EN-03-25-79P3P3~ 145P YAPOR . SAT. T1AVG- PNEAS  HEATER  COHD 955 -
RP-DW1/CW2-FIF3~ 145p TENP TENP T2AYG PSIG  VOLIS  ™7ap PVAP  TVAP  2WELL  TWELL
o 128,76 126,87 -0.16 - 90.5 180.0 125.0 90.0  122.0  89.5  115.0
INLET OUTLET  AYG  TEME  TV- 15~ H20 WVEL - HEAT HEAT DA mA COEFF  HT.SAT DELTA
TENP TEMP  TENP  RISE TAVG . TAVG FLOW F1/S  LOAD  PFLEXY CALC SAT H20 coMP  TCOTP

TOBE 1 '63.35 70.68 6§7.01 7.23  S7.74 59.86 3.03  2.21 11062. 10657. 191.57 184,79 605,80 268.79 39.65
TOBE 2 63.56 70.79 6717 7.23 57.58 59.70 3.03  Z.271 10887. 1088¢. 189,07 182.36 605.57 263.55 39.80

EX~03-25-79F3F3~ 203P YAROR SAT. TI1AVG~ PMEAS HEATEPR COND : Bss -
HP-DW 1/CW2-P3F3~ 203P TENP TEME T2AVG PSIG VOLTS TEHP PYAP TVAP PWELL TWELL
124,69 126. 87 0. 16 90.5 185.0 124.0 990.0 127.0 30.0 118.0
INLET = OUTLET AVG TENP V- TS= H20  &VEL HEAT HEAT oA us COEFF HTI.SAT DELTA
TENP IEnP TENP BISE  TAVG TAVG FLOW ¥1/S LCAD FLUX  CALC SAT #20 ccHp  TCove

TUBB 1 63.36 70.80 67.08 7.83  57.61 59.80 3.03 Z.21 11219, 108C%. 194.76 187,63 606.15 275.02 39.30
TUBE 2 63.29 70.55 66.92 726 S$7.77 . 59.96 3,03 Z.21 10%33. 10533. 189.25 182,34 608.54 263.75 39.913

EN-03-25~79F3F3~ 220p VAFOR SAT. TI1AVG~ PMEAS EEATEFR covp AS5S -
HP-DW1/CW2~-FP3IF3~ 220P TERE TENP T2AVG PSIG YOL1IS TEMD PVaAP TVAP PWELL TWELL
. . 128,29 126.52 0. 01 90.0 181.0 123.0 89.0 127.9 89.0 115.0
INLET OUTL?T AVG TREP V- TS=- H2C SVEL HEAT HEAT oA ua COEFF HT.SAT DFLTA
TENP TENAP TENP RISE TAVG TAVG FLO% }1/5 LCAD rLox CALC SAT #20 CGND cons

"TUBE 1 63.29 70.69 66499 7.40 57.21 59.53 3.03 Z.21 11168, 107%%. 195.13 187.53 605.7c 274.89 39.12
TOBE 2 63.38 70458 66.98 7.20 57.22 59.54 3.03 Z.21 1CR40. 10443, 189.45 182,07 604,70 263.10 39.69
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Appendix B

ORNL 40-TUBE CONDENSER FIELD TEST DATA

B.1 Date Redunction Program

A computer program was developed for the ORNL 40-tube condenser to

cerry out complete data reduction and facilitate performance comparison

A printout of the FORTRAN

program and a description of symbols used in the algorithm is presented

in this section.

for the test groups outlined in Table 2.2.
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The key may be used as & guide

124

QOutput Format
A sample of data output from Group III-C tests

B.2
The key to terms and abbreviations found in the program output is

section for Groups III-A, III-C, and IV tests using the ORNL 40-tube

in identifying and interpreting the data listing presented in the next
condenser,

is shown to illustrate the data format.

presented in this section.
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Sample of data output generated from Group III-C data:

DSS
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The location of temperature measuring probes referred to in the
output format (hundredths for thermistors and tenths for thermocouples) is

shown in Fig. B.1.

ORNL-DWG 81-23638 ETD

THERMOCOUPLE 1

/—THERMISTOR 1

THERMISTOR 3\ o /—PRESSURE TAP

THERMOCOQUPLE 2
(OPPOSITE WALL)

THERMISTOR 2'\ N b 1A
~\ N
r_o— _ / »

F " THERMOCOUPLE 2

L1

] -
{
—

e

Ay
/ll
’
/
5l!¢ PZ1n

ERMOCOUPLE 3
JULL UL THERMOC SECTION A-A
A ; A
VAPOR
INLET

NOTE: SCHEMATIC NOT TO SCALE

WATER 4_' ¥ waten
OUTLET INLET

‘ Fig. B.1l. Schematic of shell temperature measuring locations on
the ORNL 40-tube condenser,
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B.3 pata Listing

Tables B.1 and B.2 present performance data obtained with the ORNL
40-tube condenser‘dﬁring Groups XIIXI-A and IXI-C tests, respectively.
Tables B.3-B.5 list performance data obtained during Group IV tests. Most
Group IV test data were taken with the 40-tube condenser operating in the
direct~contact eveaporator mode with tﬁe'Barber—Nichols brine preflash unit
(see Sect. 6.2.3). However, because of occasional,preflash unit problems,
some data were taken during operation with the DSS direct—contact evapora-
tor alone. Table B.4 lists cOndenser data obtained during this period.
Also during this group of tests, in attempt was made to operate the direct—
contact unit using brine from the Mesa 8-1 well without the Barber—Nichols
brine preflash unit, Condenser data using this well are presented in
Table B.S. |




Table B.1.

The ORNL 40-tude condenser performance dltl
for Group III-A tests (serface evaporator mods)

BA-09-08-78T40~ 145P PSHELL SA1l. TVAD COND PH2C WVEL. HEAT DS§=--
He- 145p PSIG b3.1.0 PIPE TENP  PSIG IT/SEC LORD PYAP TYAP PWELL - TWELL
89.6 92.43 0.0 81.0 84,0 4.55 67421, 51.0 156.0 51.0 86.0
GPS  INLET OUTLET AVG TEAP MEBAS SHELL TSHL- 1SAT= OVERALL SAT. REYNOLDS HT. COEFP. AT.SAT.
A20 TRENP TEXP TENP  RISE LOC. TENP . TAVG 1AYG OA OA R20 120 CONPOSITE
90,2 7h.%3 75.93 75.18 1.50 1- 80.6% S.488 17.25 12389.53 3908.40 I8535.96 966,73 89.5%
78S 8.5 2- 107.92 32.74 2059.40
3- 80.68 5.86 12380.70 HEAT DELTA
1=  90.0 1.8 4549.2 PLUX Tconp
2- 122,0 86.8 1880.0 1396, 15.59
3- - 88.0 8.8 7€43.9
ER-09-08-78TN 0~ ZOOP PSHELL SAT. TYAP COND PH20 WYEL. HEAT DS§~=~
Hp- 200p PSIG TREP PIPE TENP  PSIG MT/SEC.  LOAD PYAP TYAR PHELL  TWELL
49.0 91.82 0.0 81.0 44.0 8.55. 60655. 50.0 153.0 50.0 85.0
GPA  INLET OOTLET AVG TENP YEAS SHELL TSHL~- 1SAT- CVERALL SAT. REYH®OLDS HT« COEFF. AT.SAT.
H20 TENMP TENP TENP RISE 10C. TEAP TAYG 1AYG OA oA f20 k20 COMPOSITE
90.2 78.045 75.81 75.13 1.35 -  81.21 5.66 16.69 10719.92 3635.13 34514, 09 966.44 82.68
78.5 74.5 2- 109.37 35,28 1771.51
3- B8l.21 6.08 9981.86 HEAT DELTA
1= 88.0 12.9 8713.0 FLOX TCONP
2- 122.0 6.9 1294.1 1256. 15.19
3-  B84.0 8.9 6838.5
E8~-09-08-7874 0- 2159 PSHILL SAl. TYAP CONRD PH20 HYEL. HEAT DSS==-
RP-D/H- 215p PSIG TERP PIPE TENP PSIG IT/SEC LOAD PYAP TYAP PHELL  THELL
49.1 91.92 0.0 83.0 44,0 4.55 55605. 51.0 115.0 500 86.0
GPA  INLET OOUTLET AVG TENP NEAS SHELL TSHEL-  1SAT- CVERALL SAT. REYNOLDS HT. CORFP. HT.SAT.
H20  TRNP TENP TRRP  RISE LoC. TEAP TAYG 1AVG UA oA R20 €20 COMPOSITE
90.2 74.53 7577 75.15 1.24 1-  79.48 7.60 16.77 7318.91 3316,52 33523.80 966.57 .79
75.0 75.0 2- 105.58 30.43 1827. 38
3- 7944 8.29 12969.07 HEAT DELTA
1- 84.0 8.8 6284.7 PLUX TCOoNP
2- 109.0 33.8 1642.8 1151, 15.40
3= 86.0 t0.8 5126.0 :
En-09-08-78740~ 225P PSHELL SM. TYAP Co®¥D  PH20 WYEL. AEAT DSS-== :
np-p/8- 225p PSIG b3-1.} 4 PIPE TENP  PSIG T/SEC LOAD PYAP TVAP PWELL  TWEILIL
49.3 92.12 0.0 82.0 88.0 8.55 57045, 51.0 113.0 51.0 86.0
GPN  INLET OUTLET AYG TENP MEAS SHELL TSHL- 1SAT- CVERALL SAT. REYNOLDS HT. CORPF, RT.SAT.
H20  TEANP TENP TEMP  RISE LOC. TEAP TAVG TAYG oA UA 120 . H20 COMPOSITE
90.2 74.68 75.91 75.27 1.27 1= 79.60 8.60 16.85 €635.10  3385.19 34577. 38 967.30 %.47
78.5 78.5 2~ 108.14 28.86 1976. 42
3-  79.60 8.33 13182.59 HEAT DELTA
1- 84.0 8.7 €536.6 PLOX Tconp
2- 106.0 30.7 1856.5 1181. 15.45
3-  86.0 10.7 $317.9

871




Table B.1 (continwed)

TYAP

BR-09-008-78T80- 330?P PSAZLL SAt. COND PH20 WYEL. AFAT cemmereeeceess e immn wwcnesm e
HP-D/f~ 330r PSIG TREP PIPE: TERP PSIG PT/SEC LOAD PYAP TVAP PHELL = TWELL
58.3 100.89 0.0  93.0 84,0 4.55 130167. 59.0 157.0 59.0 96.0
GPR INLET OOTLET AVG  TENP ABAS SHELL TSHL-  3SAT- OVERALL SAT. REYNOLDS HT. COEPF. HT.SAT.
H20 . TEENP TERY TENP  RISE 10C. TEMP TAVYG TAYG OA - L H20 H20 CONPOSITE
90.2 74.68 T77.76  76.20 3,12 1- 89.65 - 5.08 28,69 27583.80 5677.23  32989.92 972.93 136.53
© TS 75.0 ) 2= 116.72 40.52 - 3859.12
3~ 89,65 13.45 10821.43 HEAT DELTA
1= 86.0" 9.8 14301.1 PLUX TCONP
2= 125.0 48.8 2872.2 2903. 21.26
3= 96.0 19.8 7078.7 Sy
EN-09-08-768T80~ 330P PSAPLL  SAl. TYAP COND PR20 wYeL. HEAT DSS-=-
AP=-D/H~ 3s0p "PSIG - TEEP PIPE TENP - PSIG FT/SEC - LOAD PYAP :TVAP PEELL  TWELL
58.6 101.17 0.0 98.0 - AB.0 84.55 155498, $9.0 © 153.0 59.0 96.0
GPN  INLET OUTLET AVG ~ TENP  HNEAS SHELL = TSHL-  1SAT- CVYERALL SAT. REYNOLDS H1, COEFP, HT.SAT.
n2o  femp TEND TENP RISE - 10C. TENP = TAYG  1AVG oA A 120 020 CONPOSITE
90,2 TRST  TT7.7S 0 T6.13  3.28 1= 9%.21 ° 5,37  25.08 27C71.0M 5810.77 35958.06 972.50 180.28
™5 75.0 2- 116,19 50.06 3631.45 ' -
3- 9.1 15.08 S646.26 HEAT DELTA
1= 86,0 " 9.9 - 14737.5 PLOX: - TCONP
2~ 129.0 52.9 2751.8 3013. 21.488
3= - 96.0 19.9 7321.4 i
ER=-09-068~70T40~ 305 PSHELL SAt. TYAP COND ' PH20 AvEL. .HEAT DSS-
HP=D/H~ - 405P - PSIG TREDP PIPE TENP - PSIG PT/SEC . LOAD PYAP TYAP PUELL  TWEBLIL
: ‘ 63,0 105.16 0.0 98.0 #7.0 8.55 217944, 65.0 163.0 64.0 102.0
6P8  INLET OUTLET AYG TRHP NEAS SHELL TSHL-  ISAT- OVERALL SAT. REYNOLDS HT. COEFP. RT.SAT.
A20° TRAP pyd.4 TEMP RISE - 10C. TENP - TAYG TAYG UA s OA A20 d20 - CORPOSITE
90.2 78.30 79.15  76.73° 8,86 1= 93.30 - 39.9% 28.43 5457.28 7665. 08 35225. 85 976.13 195.22
" 78.0 76.0 ‘ 2= 112.32  35.59 6123.71. - ‘
3-  93.30 16.57 13153.45 HEAT DRLTA
1=  86.0° 9.3 23502.7 - rLOX TCONP
2- 131.0 58.3 4015.7 4513, 23.12
3- 102.0 25.3 2623.5
ER=-09-08-78780~ A15P PSRELL  SA%. TYAP- COND PH20 WVEL. HEAT DSS~
ne-p/R a15p - PSIG k3414 PIPE TENP  PSIG FT/SEC . LOAD PYAP TVAP PNELL  TWELL
S 62.58 108.63 0.0 96.0 88.0 8.55 222087. 65.0 161.0 63.0 102.0
GPA  INLET OUTLET AVG TERP HEAS SHELL TSBL-  ISAT- OVERALL SAT. REYROLDS ° HT. COEFP. HT.SAT.
R20 TENP TENP TEAP  RISE 10C. TEAP TAVE  1AVG TA 11} - K20 W20 COMPOSITE
90.2 78.26 79.20 76.73 M.95 1= 93,69  80.05 27.90 5585.08 7961.42 35227. 15 976.15 208,58
7.0 76.0 ‘ 2= 112.00 35.27 6297. 17 :
3=  93.69 16.96 13091. 30 ABAT DELTA
1-  92.0 15.3 14543.9 - PLOX . Toonp
2- 131.0 58.3 4092, 2 4599, 22.48
3= 102.0 25.3 8788.5

621




Table B.1 (conmtinued)

EA~09-12~78T40~ 330P PSHELL SAl. VAP conp PH2C SYEL. HEAT DS Swee
Ap~- 330p PSIG TRA? PIPE TENP  PSIG rr/SecC LOAD PYAYD TVAP PRELL  TWELL
61.8 108.09 0.0 94.0 ~A8.0 A.55 210843, 66.0 145.0 V.0 102.0
GPA  INLET OUTLET AYVG TENP NEAS SHELL PSHL~  TSAT- CVERALL SAY. REYROLDS HY. CORFP, HZ.SAT.
820 TRAP TERP TEAP  RISE 1CC. TEMP TAYG TAYG oA UA 4] . 120 CORPOSITE
0.2 70.50 75.20 72.85 .70 1~ 108,78 46.20 3t.28 4563,.80 6739.48 33505. 89 952,58 168.13
69.0 71.0 2~ 108.98 32.10 €569, 30
3- 18.78 35.90 5873. 85 HEAT DELTA
1= 110.0 37.2 $€75.2 rLOX TCONP
2= 121.0 88.2 4378.7 4366, 25.97
3- 100.0 27.2 7765.5
BA-09-12-768T40- 340P PSHELL Sat. TYAP COND PH20 RVEL. HEAT DSSe~=
.} o 3a0p PS16 TR2P PIPE TENP  PSIG rr/SEC LOAD PYAP TYAP PRELL  TWRLL
60.3 102.73 0.0 93.0 48.0 8.55 212796. 65.0 145.0 0.0 99.0
GPR  INLET OUTLET AYG TEAP HEAS SHELL TSHL- 1SAT- CYERALL SAT. REYNOLDS HT. COEFP. AT.SAT.
520  TRRP TENP TENP  PISE 10C. TENP TAYG 1IAYG UA. UA 20 H20 ConMPOSITE
90.2 70.87 75.21 72.85 A, 74 1- 107.79 48,72 29.89 4758.88 7119.05 33501.32 952.48 179.33
69.0 71.0 2- 101.27 28,58 7983.31
3- 107.79 35,96 6087.57 AEBAT DELTA
- 115.0 82.2 5087. 1 nox TCORP .
2- 120.0 87.2 4512.0 9507, 24.57 w
3- 98,0 25.2 8857.0 o
ER~09-12-78T840~ 355P PSHELL SAl. TVAP cond PH2C SVEL. HEAT DS Seme
ap- 355p PSIG TERP PIPE TENP. PSIG M/SEC LOAD PYAP TVYAP PMELL  TWEIL
58.8 101.35 0.0 90.0 88.0 8.55 210647, 60.0 136.0 J.0 98.0
GPN  INLET OOTLET AYG TERAP NEAS SHELL TS8L- ISAT- CVERALL SAT. REYNOLDS HT, COEPP. HT.SAT.
H20  TEEP 1.1 TENP  RISE LOC. TEMP TAYG 1AV OA OA 20 H20 CONPOSITE
90.2 70.28 78.97 72.63 8.69 1- 105.86 81.13 28.72 5121.38 7333.25 33808.83 951.20 185.99
69.0 71.0 2- 105.89 32.86 6409.85
3- 105.86 33.23 6338.23 HEAT DELTA
- 111.0 38.4 £489.5 PLUX rcoNpP
2- 115.0 42,5 5971.3 4362. 23,45
3- 97.0 28,4 8682.7 : :
BEN~09~12-78TH0~ 805P PSHELL SAl. TVAP COND  PH20 WVEL. HEAT ——eeencecescene])§Seee ceeneenean=e
HP~D/H~= 405p PS16 TRRP PIPE TENP  PSIG rY/SEC LOAD PVAP TYAP PWELL ~ TWELL
) 56.8 99.48 0.0 92.0 48.0 4.55 208812, 57.0 182.0 0.0 97.0
GPA  INLET OUTLET AYG TRAP NEAS SHELL TSHL-  1SAT~ OVERALL SAT. REYNOLDS T, COEFF. HT.SAT.
H20  TENP TENP TEAP  RISE 10C. TEANP TAYG 1AV6 UA A w20 H20 CONPOSITE
90.2 70.06 78.71 72.38 4,65 1- 107.01 43.06 27.10 4848.948 7704.50 33300. 91 949,70 197.73
69.0 71.0 2- 104.94 32.56 6412. 71
3- 107.01 34,62 6030. 75 REAT DRLTA
- 113.0 80.6 5140.8 FLUX Tconp
2- 118.0 85.6 45717.3 4324, 21.87
3-  96.0 23.6 8841.0

O




Table B.1 (continued).

En-09-12-78T40- 420P PSHELL SA1. TYAP COND PH2C WVEL. HEAT DS~
HP=D/H=~ 820p PSIG TENP PIPE TEAP PS1G F1/SEC LOAD PYAP TVA? PHELL TWELIL
. ’ . '57.8 100,42 0.0 93.0 48.0 4.55 218635. 58.0 146.0 V.0 96.0
6PN  INLET  OUTLET AYG TENP MEAS SHELL TSHL- 1SAT- OVERALL SAT. REYNOLDS HT. COEFF. HT.SAT.
H20 TENP . TENP TENP RISE LoC. TENP TAVG 13V6 UA g H20 820 CORPOSITE
90.2 69.79 78.66 72.23 8.87 1= 107.81 53.76 28.19 4995.83 7754, 60 33233.719 348.76 199.37
69,0 71.0 2- 105.79 33.56 €3514.45 ‘ .
3- 107.81% 35.18 6214, 36 HEAT DELTA
1- 1130 40.8 8362.4 PLOX TConpP
2= 119.0 - 46.8 4678,5 4528, 22.M
3-  98.0 25.8 8483. 4 .
EN-09-13-78T40~- 850A PSHELL sat. TYAP ‘CORD PH20 WVEL. HEAT DS ===
ap- : 8501 PSIG TERP PIPE TENP  PSIG IT/SEC LOAD PYAP TYAP PWELL TSELL
) : 68.5 106.49 0.0 98.0 60.0 1.148 143673, 67,0 225.0 V.0 101.0
- GPM  INLET OUTLET AYG TEND AEAS SHELL TSHL~ 1SAT=- CVERALL SAT. REYNOLDS iT. COEFF. HT.SAT.
H20 - TEMP TENP TEMP RISE  10C.  TERMP TAYG . 1AYG OA TA n20 B ) COnPOSITE
22.7 70.26 82.99 76.62  12.73 1- 107.94  68.87 29.86 2086. 18 4811. 31 8€82.88 323.20 154,31
'68.0 78.0 - 2-"126.49 49.87 2881.02
o 3- 107.98 - 31.31 4588.10 HEAT DELTA
- 147.0 70.4 2081.5 FLUX TCoMP
2= 160.0° 83.4 1723.2 2975. 19.28
3-  103.0 26.4 €487, 1
EA-09-13-78T40~ 920A PSHELL Sil. TVAP ‘COND  PH2C WVEL. HYAT DSS-
Hp- 920A PSIG TERP PIPE TENP PSIG FT/SEC LOAD PVAD TVAP PNELL TEELL
' 61.5 103.82 0.0 99.0 63.0 T 18 131838, 648.0 220.0 VYY) 102.0
4.} INLET OUTLET AVG TEND NEAS SHELL TSAL- TSAT- CVERALL SAT. REYNOLDS T, COEFF. HT.SAT.
H20 TENP TENP TENMP RISE 10C. TENP TAVG TAVG ‘OA oA /20 . u20 CONPOSITE
22.7 70.76 83.33 77.04 - 12,57 1= 106.25 67.96 26.77 2086.88 5297.39 3890. 25 328.05 179.57
"' 70.0 80.0 : 2= 126,09 49.05 2891.67 ’ .
' 3= 106.25 29.21 4855.66 HEAT DELTA
1= 147.0 70.0 2027.5 FLUX TCONY
2- 160.0 83.0 1709.8 2937. 16. 36
3- 103.0 26.0 £4648.6
EN-09-13-78740-10502 PSHELL SAl. TVAP  COND = PH20 WVEL. HEAT DSS-=-
Hp=- s 10502 PSIG TERP PIPE - TEWP  PSI1G PT/SEC LOAD PYAP TVAP P¥LLL TRELL
53.9 - 96.71% 0.0 91.0 51.0 8.55 262721, 58.0 190.0 V.0 30.0
GENM INLET OUTLE?Y AVG TENP  MEAS SHELL TSHL- 1SAT- OVERALL SAT. REYNOLDS HT. COEFF. HT.SAT.
H20 TENP TERP TENP RISE 10C. TEA? TAVG TAVG oa ua B20 §20 COMPOSITE
90.2 71.1% 76.99 74.07 5.85 1 93.59 S4.28  Z22.6% 4880.12 11602.93 345042.64 $59.96 337.32
: 71.0 78.0 2- 107.80 33.73 7788.92
' 3- 93.59 19.52 13456, 42 HEAT DELTA
1- 130.0 55.9 4697.0 PLUX TCONP
2= 139.0 64.9 4046.0 5440, 16.13
3~ 95.0 20.9 12550.2

TET




Table B.1 (continwed)

EN-09-13-78T80-1110A

TYAP  COND PH20  WVEL. BEAT B Y Y
Ae- 11108 PIPE  TENP ©SIG FT/SEC  LOAD PYAP  TYAD PWELL  TWELL
0.0 91.0 51,0 8,55 223547, S6.0  170.0 0.0 91.0
PR INLET  OUTLET MEAS SHELL TSHL-  TSAT- OVERALL SAT. ARYNOLDS HT. COEFF, HT.SAT.
H20 TEAP TRNp 10C. TEAP TAYG TAY6 ] oA n2¢ H20 COMPOSITE
90,2 70.97 _ 75.95 -  93.68 88,59 23.3%  4600.50 9576.25  33776.15 9%56.29 260.37
71.0 75.0 2- 106,37 32,91 6793.21
3- 93.68 20.18 11078. 16 AZAT DELTA
1= 128.0 50.5 4423, FLOX TCOMP
2- 132.0 58.5 3818.9 4629, 17.78
3- 94,0 20.5 10885. 1
ER-09-18-78T40~ 850A TVAP  COND  PH20 WVEL. HEAT e D § G e e
" e~ 850A PIPE TENP PSIG FT/SEC  LOAD PYAP  TVAP  PWELL . TWELL
0.0 108.0 63.0 0.0 0. 69.0 151,00  7..0  103.0
GPA  ISLET OUTLET MEAS SHELL TSHL-  1SAT- CVERALL SAT. REYNOLDS HT. COEFP. HT.SAT.
H20 TENP  TEMP 10C. TEAP TAVG TAVG o A 020 120 ‘ COMPOSITE
0.0 76.58 78.19 1- 109.98  37.46 32,99 0.0 0.0 0.0 0.0 260.37
76.0 76.0 2-  110.87  33.51 ‘ 1.0
3- 109.98 32,58 0.0 _ HBAT DELTA
- 115.0 37.6 0.0 rLUX TCONP
2- 122.0 48,6 0.0 0. 17.78
3- 113.0 35.6 0.0
EN~09-14-78T40~ 980A TYAP COND PR20  WVEL.  HEAT Tt LT
He- 9501 PIPE  TEMP DPSIG PI/SEC  LOAD PYAD  TYA? PWELL  TWELL
0.0 103.0 8.0 4.55 311862, 70.0 165.0  65.0 108.0
GPM  INLET OUTLET MEAS SHELL TSHL- 1SAT- OVERALL SAT. REYNOLDS HT. COEFP. AT.SAT.
H20 TEWP  TEMP LCC. TENP TAVG TAYG oA um H20 H20 CONPOSITE
90.2 65.60 72,53 1- 111,72  S8.57 39.85 5317.98  7815.89  31859,59 929.46 202,36
65.0 68.0 2~ 109.89  80.43 7703.70
3~ 111,72 12,66 7301.79 HEAT DELTA
- 126.0 56.9 5470,5 FLOX TCONP
2~ 131.0 61.9 5028.8 6450. 31.87
3- 106.0 36.9 , 8332.6
" EN-09-14-78T40- 9551 TYAP  COND PH20 WVEL. BEAT DSS-
HP- 9552 PIPE TEMP PSIG FT/SEC  TOAD . PYAP  TVAP  PWELL  TWRILL
0.0 106.0 ' 48.0 8.55  314677. 73.0  167.0 6840  106.0
GPA  INLET OUTLET MEAS SHELL TSHL-  1SAT- OVERALL SAT. PEYNOLDS T. COPPP. HT.SAT.
_H20 TEMP  TENP LOC. TENP TAYG TAVG uA oA H20 H20 COMPOSITE
90.2 65.80 . 72.81 1~ 112,87 61.85 41.81 512091  7526.83  11961,97 930.91 193,00
65.0 69.0 2- 113,488 44,18 7122.86 4
: 3~ 112,87 43.56 7223.38 HEAT DELTA
1~ 129.0 59.7. 5271.2 rLUX TCOND
2~ 138.0 64.7 4863.8 6516. 33.76
3~ 109.0  39.7 7926.8
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Tadle B,1 (continued)

PH2C

EN-09~18=78740-1010A PSHELL  SAl. TVAP COND NYEL.  HEAT DSS~-~
HP- - 1010A . PSIG TERP PIPE TEMP PSIG  FT/SEC . LOAD PYAP TYAD PRELL  TWELL
‘ S 70.7 111,78 ¢ 0.0 106.0 48.0 8.5% 315466, 73.0  167.0 68.0 107.0
GPN  INLET OUTLET AVG TENP MEAS SHELL TSAL-  1SAT- CVERALL SAT. REYNOLDS HT. COBFY. HT.SAT.
H20 TEMP TENP TRNP  RISE 10C. TEAP TAVG 1AV6 oA oA H20 K20 CORPOSITE
90.2 65.79 72.82 69.30 7.03 1= 112,92  61.65 82.48 5117.29  7826.72  31962.67 930,92 189.88
. 65.0 69.0 : 2= 113.73  aa 82 7101.18 :
3- 112,92 43,62 7232.82 HEAT DELTA
1= 129.0 . 59,7 §288.6 FLUX TCONP
2- 138.0 68.7 4876.1 6533. 34.01
3- 110.0 80,7 7751.8
PN-09-14=-78T4 0~ 11857 PSRELL SAT..  TVAP. '~ CONKD ~ PH20 WYEL. HEAT ————eeeme——— e § e cem e ————— ‘
AP~ 11454 PS1G TERE PIPE TEMP . PSIG  PFT/SEC LOAD PVAP . TWAD PHELL ~ TWELL
A T70.8 111,87  165.0 - 108.0 . 88.0 8.55 321186. 73.0°  166,.0 66.0 108.0
GPN  INLET OUTLET AYG TENP NEAS ' SHELL TSHL-  1SAT- CVERALL SAT. PRYNOLDS HT. CORPPF. AT.SAT.
H20 TRMP TEND TENP RISE 10C. - TEHP TAVG TAVG oA DA B20 H20 . COMPOSITE
90.2 66.08 73.23 69.65 7.16 1= 113.25 61.30 42.21  $239.80 7608.95 32113.82 . 933.06 - 195.52
- 65.0 70.0 o 2- 112.08 . 42,52 ; 7570.99 S
3- 113.25 43,59 7368.0%8 HEAT DELTA
1= 130.0 60.3 5322.4 FLOX TCOND-
2-  134.0 64,3 4991.5 6651, 35,02 -
3« 110.0 80.3 7960.98 R [
w
EN~09-1%=-7874 0-1200P PSHELL  SAT. TYAP cOND  PH20 SYEL.  HEAT DSS—=-
HP- 1200P PSIG TEAP pPIPE TEN? PSIG :PFT/SIC LOAD pVvAD TVAD PHELL THELYL
o 72.8  113.19 166.0 107.0 .48.0 .- 84.55 313927, 79.0  167.0 69.0  109.0
GPN XNLET OUTLET AYG TENP NEAS SHELL TSHL=-  1SAT- CVERALL SAT. 2BYNOLDS HT. CORFF. HT.SAT.
R20 TENP TENP TENP- . RISE L0C. TEMP TAYG . TAVG DA - oA : H20 H20 COMPOSITE
90.2 66.28 73,23 69.73 6.99 1= 112.68 = 61,58 83,85  5098,06. 7224.86  32148,68 933.55 183.39
. 65.0 70.0 2= 113.56 .43.83 " 7162.59 e . . -
3~ 112.68 82.94 7310.36 HEAT DELTA
1- 130.0 60.3. £209.1 rLUX - TCONP
2- 13%.0 65.3 4810.0 6501, 35.45
3- 109.0 39.3: 7995.0
En-09-14-7874 0~-1250P PSHELL SA%. TYAP coND - - PR20O WVEL. HEAT DSS=~=
ap-. . 1250P PSIG 4.4, PIPE - TEWP .- PSIG = FT/SEC LOAD PYAD TVA? PHELL  TWELL
: 67.7 109.26 184.0  103.0 148.0 8.55 301638, 71.0 184,0 65.0 106.0
GPN  INLET OUTLET AYG TEAP NEAS SHELL TSHL- TISAT- CVERALL SAT. RYNOLDS HI. CORPE, HT.SAT.
H20 rTEANP TERP TENP RISE LOC. TEMP TAVG A6 oA oA n20 k20 COMPOSITE
90.2 67.18 73.90 70.58  6.72 1= 111.90. 66,27 38,72 4551.36  7790.63  32896,66 9138.45 201,06
. 660 70.0 2- 117.91 87.38 6367.00
: 3« 111.90 81,37 7291.75 HEAT DELTA
1- 135.0 68.5 4679.3 FLOX TCOM?
2- 11,0 70.5 4280,9 6286, 31.07
3= 106.0 35.5 £€505.9




Table B.1 (continued)

EN-09-14-78T80- 110P PSHELL SA1l. TVAP COND BH2C WVEL. HEAT ———————eeeem ) § S e e e
HP- 110p PSIG TERP FIPE TENP PS1G FT/SEC LOAD PYAP? TVAP PWELL TWELL
65.0 106.93 186.0 100.0 48.0 4.55 286391. 67.0 186.0 640 104,90
GPHN INLET OUTLET AVG TENP MEAS SHELL TSHL~- TSAT~ CVERALL SAT. REYNOLDS HT. COEFF. HT.SAT.
H20 TEAP TENP TENP RISE 1cC. TENP TAVG TAVG uaA UA H20 120 COMPOSITE
-90.2 67.41 73.79 T70.60 6.38 1-  109.34 65,76 36.33 4354.389 7883.76 32523.31 938.833 204.04
67.0 71.0 2- 117.34 46.74 6126.91
3- 109.38 38.74 1392.77 HEAT DELTA
- 136.0 65.4 4379.0 FLOX TCOnP
2-  133.0 72.4 3955. 6 5931. 29.07
3- 104.0 33.4 €574,3
EN-09-14~78TH0- 120F PSHILL SAZ. TVAP COND PH20 WVEL. HEAT ————————e =) § §or - ————— -———
AP~ 1207 PSIG TERP PIPE TERP PSIG FI/SEC LOAD PYAP TVA? PWELL TWELL
62.2 108.45 186.0 97.0 48.0 4.55 267849. 63.0 189.0 60.0 101.0
GPH INLET QUTLET AVG TENP MEAS SHELL TSHL~ 1SAT~ OVERALL SAT. PRYNOLDS 1iT. COEFF. AT.SAT.
H20 TENP TENP TENP RISE LOC. TEANP TAVG TAVG TA OA H20 H20 COMPOSITE
90.2 67.71% 73.68 70.70 5.97 1- 115.85  65.26 33.75 4108.13 7936.27 32566. 34 939.43 205.71
67.0 70.0 2- 116.90 46.20 5797.77
3- 115.45 44.75 £985.26 HEAT DELTA
1- 135.0 64.3 4165.5 FLOX TCONP
2-  182.0 71.3 3756.5 5547. 26.96
3- 101.0 30.3 8839.3
EN-09-14-78T4 0~ 140P PSHELL SA1l. TVAP COND PH20 SWVEL. HEAT —————————— DSSmwm mmm—emm—————
HP- 140p PSIG TERP BIPE TENMP PSIG PT/SEC LOAD PYAP TVA? PUELL TWEIL
58.1 100.70 181.0 94.0 48.0 4.55 248021, 59.0 182.0 50.0 107.0
GPM INLET OUTLET AVG TENP MBAS SHELL TSHL- TISAT~- CVERALL SAT. REYNOLDS uT. COEFF. HT.SAT.
H20 TENP TENP TENP RISE LoC. TEMP TAVG TAVG UA OA H20 820 COMPOSITE
90.2 67.91 73.35 70.63 5.458 - 116.20 61.49 30.07 3968.19 8118.52 32536.91 939.02 211.55
67.5 70.0 2- 113.34 42.1M 5712.93
3~ 116.20 45.57 5355.09 HEAT DELTA
1- 132.0 61.4 3976.2 FLOX TCOMP
2- 139.0 68.4 3569.1 5053. 23.89
3- 98.0 27.4 8915.7 '
EN-09-14-78TWh 0~ 155P PSRHILL SAT. TYAP COND PH20 WVEL. HEAT ——————————=]) § fe e - —————
HP- 155p PSIG TERP PIPE TEAP PSIG FT/SEC LOAD PYAY. TVAP PUELL THELL
: 58.5 97.29 179.0 91.0 48.0 4.55 220686, 58.0 178.0 52.0 93.0
GPY INLET OUTLET AvVG TERP MEAS SHELL TSHL- 1SAT- CVERALL SAT. REYNOLDS L. COEFF. HT.SAT.
H20  TEMP TENP TEMP  RISE 1L0C. TENP TAVG 1496 oA oA H20 20 COMPOSITE
90.2 67.91 72.83 70.37 4.92 - 113.79 58.36 26.92 37181.76 8197. 80 32424, 09 937.43 214.39
68.0 70.0 2= 110.36 39.99 £519.08 - ‘
3- 113.79 43.42 £082.26 HEAT DELTA
- 129.0 58.6 3764.1 "PLUX TCOMP
2- 137.0 66.6 33121 4570. 21,32
3- 95.0 28.6 8960.2
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Table B.1 (continued)

EN-09-15-7874 0~ 9202

Tvap

PSHELL SA%. - COND PH2C WVEL. AEAT ——————— =SS e e e
Ap- 920A . P5SI1G - TEMP PIPE TEXP PSIG FT/SEC LOAD PYAP TVAP PHELL TWELL
: ' “'58.8 101.35 192.0 95.0 50.0 4.55 282249, 62.0 192.0 57.0 97.0
GPNM  INLET - OUTLET AVG TENP : ~NEAS SHELL TSHL~- TSAT- OVERALL SAT. REYROLDS HI. COEFF. HT.SAT.
H20 ' TENP : TEMP '~ TENP. ~RISE ' LOC. TENP TAVG TAVG oA - UR H20 B20 ‘ CORPOSITE
90.2:. 62.73: . 69,02 65.87 « 6.29. 1= 99,56 71.26 35.48 3961.04 7955. 41 30496, 86 909.94 208.03
62.0 - 65,0 2- 112.48 46.60 6056.23
e 3~ - 99.56 - 33.69 8378.57 REAT DELTA
- 137.0 Tt 3968.2 PLUX TCOMP
2- 184,90 78.1 3612.7 5845, 28.10
3-  98.0 32.1 8785.5 .
E8-09-15-7874 0~ 930A "PSHELL ~ SA1. TYAP . COND PH20 WYEL. HEAT ——————— et [} § §r e e o e
HP- v 930a PSIG TENP . PIPE .. - TENP : PSIG FT/SEC LOAD PY¥AP TVAP PRELL TVELL
: 60.0 102,485 -192.,0 . 97.0 49,0 : 4,55 282387, 62.0 193.0 58.0 99.0
GPA INLET OUTLET AYG TENMD MEAS  SHELL: TSHL~- 1SAT~ - CVERALL ' SAT. PRYNOLDS HT. COErP. HT.SAT.
H20  TERP TEAP TENP  RISH 10C. YEMP . TAVG ..  1TAVG L) I 2.} R20 #20 - COMPOSITE
90.2 - 63.88 69,77 66.63 6.29 1= 100.20 70.78 S.83 3989.89 7881.85 30816.28 914,55 ©205.34
63.0 67.0 2- 114,28 37.66 5925.52
v - 3~ 100,20 33.58 8410.38 HEAT DELTA
1= 138.0 7.8 3956.5 PLUX rcone
2- 145.0 784 3603.1 5848, 23.48
3~ 100.0: 33.8 8461.6. ;
EN-09-15-78T40~ 950A - PSRELL SAT. TYAP: . CORD PH20 = WVEL. HEAT reemenmemeeeee])§feen cesmnveane—m
HP=D/H= - - 9501 . PSIG TERP PIPE " TENP  PSIG FT/SEC LOAD PYAP TVAP PWELL  THELL
: : -61.8 104,09 - 190.0 98.0 49.0 4.55 286198, 64.0 190.0 59.0 100.0
GPA INLET OUTLET AYG - TENE - #BAS - SHELL ISHL= ~ ISAT- OVERALL . SAT. REYNOLDS HT, COEF¥. - HT<SAT.
H20 - TRNP b9.1.1 TEMP - RISE 10C. ' TE®P - TAYG- ' TAVG oA 0A 820 - #20 ' CONPOSITE
90.2 68.36 - T70.73  67.58  6.33 1= 101,39 " 69.80 3e.58 4123.64 7831.86 31207.25 920.16 " 203.39
- 68,0 68.0 2- - 115,39 §57.8% 5982.20 :
: 3- 101,39 © 33.85 8453, 98 " HEAT - DELTA
1= 137.0 69.5 4120.5 PLUX TCOHNP
2~ 185,0: 77.5 3695.9 5927. 29,14
3~ 101.0° 33.5 €554, 8
EN~09~15~78740-1010A PSHELL ~ SAT. TVAP COND PH20 HYEL. HEAT ————— wm=)§§emm v nnm e canna
fP-D/h~ 10102 PSIG - TREP . BPIPE TENP -« PSIG ET/SEC LOAD PYAP TVAP PHELL TWELL
e : “ " 6242 108.85 188.0 100.0 49.0 4.55 286509. 648.0 188.0 60.0 100.0
6PN INLET ODTLET AYG - - TEEP AEAS ° SHELL TSHL=-  ISAT- CVERALL SAT. REYNOLDS . HT. COEFF. HT.SAT.
H20- ‘TENP TENP TENP RISE . LOC. 'TENMP TAVG TAVG UA B B20 H20 CONPOSITE
90.2 68,90 71.29 68,09 : 6.38 1= 102.00 68.22  36.35 4199.59 7881.24 314942,72 923,53 204,81
65.0 69.0 2- 113.9%8 35.88 6244, 39
“ 3= 102.00 33.91 8449.83 HEAT - DELTA
1- 136.0 67.9 4219.2 FLUX TCOMP
2= 183.0 78.9 3825.0 5933. 28.97
3- 102.0 33.9 8450.3

SET




Table B.1 (continued)

EN-09-15-78T80-1035A PSHELL SAT. TVAP COND FR2C WVEL. HEAT —————weesesee)§ferr e cme e
HP-D/H~- 10351 PSIG TENP PIPE TENP  PSIG FP/SEC LOAD DYAP TVAP PULLL TWELL
' 63.8 105.87 184.0 101.0 49.0 4.55 285957, 65.0 184,0 61.0 101.0
GPM  INLET OUTLET AVG TEND JEAS SHELL TSHL~ TEAT- CVERALL SAT. REYNOLDS iT. COEFF. HT.SAT.
A20 TENP TENP TENP RISE LoC. TENP TAVG TAVG tom UA 20 420 CONPOSITE
90.2 66.01 72.38 69.19 6.37 1- 102.81 66.06 36.68 2328.47 7795.86 31918.43 930,24 201.67
66,0 6%.0 2= 115.24 46.05 €209.63
3- 102.81 33.62 £€505.63 HEAT DELTA
1- 135.0 65.8 4345.3 FLOX Tcomnp
2- 141.0 71.8 3982.2 5922. 29.36
3- 103.0 33.8 8458,2 '
EN-09-15-78T40-1050A PSHELL SAT. TVAP COND PH20 WVEL. HZAT Sttt b bt
RP-D/H~ 1050A PSIG TEEE PIPE TENP  PSIG FT/SEC LOAD PYA? TVAP PWLLL  TWELL
' : 64.6 106.57 179.0 102.0 49.0 4.55 285405, 66.0 179.0 6<.0 102.0
Gen INLET OUTLET  AVG TEN? MEAS SHELL TSHL=- TSAT=- CVERALL SAT. REYNCLDS HT« COEFP, AT.SAT.
H20 TENP TENP TEAP RISE 10C. TENP TAVG 1AYG A m s n20 420 . CONPOSITE
90.2 66.93 73.28 70.11 6.36 1- 103.53 63.81 36.47 4472.44 7826. 20 32309.10 % 35.981 202,35
67.0 71.0 2- 115,73 45.62 6255. 55
- 3- 103.53 33.482 539,43 HTAT DELTA
1- 134.0 63.9 4466.8 PLUX Toone
2- 140.0 69.9 4€93.3 5910. 29,21
3- 108.0 33.9 8420.3
EN-09-15-78T40-1105A PSHELL SAT. TVAP COoND PH2C WVEL. ARAT DS S~~~ ———
HP-D/H~ 1105 PSIG TERP PIPE TENP PSIG FT/SEC LOAD pPYAP TVAP PULLL TRELL
: 65.5 107.36 172.0 102.0 49.0 4.55 283432, 67.0 172.0 63.0 103.0
Gpa INLET OUTLET AVG TRENE $BAS SHELL TSHL- 1SaT~- OVFRALL SAT. REYROLDS HT. COEFF. HT.SAT.
H20 TENP TESP TENP RISE LoC. TBAP TAVG 1AY6 OA oA fa2¢ uz20 COMPOSITE
90.2 68.01 T4.32 71.17 6.31 1= 104.30 60.07 36.19 4T718.64 7830.91 32769.55 542,28 202.15
- 6840 72.0 2- 114,51 83.34 €539.47
3-  104.30 33.13 £554. 20 HERT DELTA
1- 131.0 59.8 4736.9 PLOX TCOMNP
2= 136.0 64.8 4371.6 5869Y. 29,03
3- 105.0 33.8 8376.9
eN-09-15-78T40-1130A PSHELL SAT. TYAP . COND PH2O WVEL. HEAY DSS~=~
Bp-D/B~ 11302 PSIG TERP PIPE TEMP PSIG ET/SEC LOAD PYAP TVA? PWELL THELL
66.1 107.88 167.0 101.0 89.0 4.55 282091. 67.0 168.0 63.0 104.0
GPH INLET OUTLET AVG TERD NEBAS SHELL TSHL- 1SAT- COVTRALL SAT. REYNCLDS HT. COEFP. HT.SAT.
H20 TENP TENP - TEND RISE 10C. TENP TAVG TAVG nA oA A20 620 COMPOSITE
90.2 68.53 74.82 71.68 €6.28 1- 108,45 58.05 3€.20 4859.28 7792. 14 32992.43 945.40 200. 74
69.0 72.0 2- 114.37 42.69 €607.82
3= 104.45 32.78 8605, 95 HEAT " DELTA
1- 128.0 56.3 5008.4 FLOX TCOMP
2- 133.0 61.3 4600.0 5342, 29.10
3- 105.0 33.3 846542
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Table B.1 (continued)

En-09-15-78T40~11501

PSHPFLL

‘COND

H

" SA1l. TYAP PH2C WVEL. HEAT DSS==-=
HP-D/H~ “1150A PSIG TERD PIPE TENP - PSIG . FI/SEC ' LOAD DYAD . TVYAD PHELL = THEIL
’ R 66.3 108,05 163.0 101.0  49.0 4,55 280651, 67.0 164,0 64.0  108.0
6PN INLET OUTLET AYG TERP ‘NEAS SHELL "TSAL-  1SAT- GOVERALL . SAT. REYNOLDS HT.COEFP, AT.SAT.
H20 TEMP TEMP -~ TEMP - PISE - 10C. TENP TAVG. . TAYG . UA 6A  _ H20 420 COMPOSITE
90,2 68.72 TM.97 71.85 - 6.25 1= 108,59 ' 'S6.27  36.20 ' 4987.37 7751.86  33067.29 346.05 199.80
68.0 72.0 : 2= 113.95 82.10  €665,95 : ‘
s k "3~ 104,59 32.78 " ES571.75 HEAT DELTA
- 127.0 55.2 5088.6 FLOX . TCONP
2- 132.0 60.2 8665.7 5812. 29.15
3~ 10S.0 33.2 8a6S.4
ER~09~15-78740-1220P PSHELL '~ SAl. TYAP' COND ' PH20 ~WVEL.  WEAT ——w—— Bt L
HP=-D/H~ 12200 PSIG ' TREP ‘PIPE - TEMP 'PSIG PT/SEC TOAD PYAP TYAD PHELL . THELL
T 67.5 109,08 " 156.0 - 102.0 - - 49.0 8,55 282347, 68.0  156.0 65.0  105.0
GPM  INLET OUTLET AYG - ' TENP '~ WEAS SHELL °  TSHL- ~ 1SAT- OVPFRALL SAT. REYNOLDS #T. COBFP. . - HT.SAT.
H20 - TENP TEMP - TENP  RISE' ' 10C. TE®P TAYG T IAVG oA nA . B20 20 CONPOSITE
90,2 69.87 © 75.76° 72.62° 6.29 1= 105.95 ' 53,12 36,87 5315.34  77482.29 33803.52 951.12 198.86.
69.0 72.0 2= 113.95 31,33 €930.78 o ‘
- S T 3= '105.95 0 33,34 8469, 06 HEAT DELTA -
1= 128,0 S1.4 €q94.7 PLOX . rconp w
2-  128.0 55.4 5097.9 5887, 29.40 ~3
3= 105.0 324 £€718.5
EN~-09-15-7874 0-1235P PSHELL = SA%. TVAD CORD - PH20  WVEL. HEAT ————cemcm it —ne s} S mm————— e e
HP=D/H~ ' : 1235p PSIG - ' TERE PIPE TENP - PSIG ~ FI/SEC LOAD PYAP TVAD PH¥ELL  TWELL
‘ N - 6841 - 109.60 - 146.0 - 103.0 49,0 4.55 280395, 70.0  149.0 66.0 = 105.0
GPA INLET OUTLET AVG TEMD MEAS  SHELL TSHL=~  1SAT- CVERALL SAT. REYROLDS HT. COEFPF, AT.SAT.
H20 ' TEMP TENP TEMP - RISE ' 10C.  TEAP "TAYG . 1AVG oA - m B2 . H20 . CONPOSITE
90.2 . 69,97 0 76.22 73.09 .. 6.25 " 1= 106.33 49,59 - 36.50 5653.82  7681.05 33613.67 " uy54.0% 196.77
70.0 72.0 2= 112.21 39,12 7168.05 o R
- e 3« 106.33 ' 33.23 1 84837.57 HEAT DELTA
1= 120.0 46.9 £977.7 FLOX TCOMP
2- 128.0 50.9 5508. 0 5806. 29.51
3- 106.0 32.9 £520.9
EN-09-15-78T40-1250FP  PSRELL 3ATl. TYAP CORD  PH20 WYEL. HEAT ——————————weme e § G - e e e
HP-D/H~ 1250 PSIG .TERP PIPE TERP - PSIG  FT/SEC LOAD PVAP TVAD Pd#SLL  TRELL
! ~ 68«1 109,60 135.0 103.0 89.0 4.55 276982, 70.0 182.0 66.0°  105.0
GPM INLET OUTLET AVG . TERP. MEAS SHELL TSHL- 1SAT- OVERALL sar. REYNOLDS HT. COEFP. HT.SAT.
H20 - TEMP TERP TEMP RISE 10C. TENP TAVG TAVG oA DA 20 6§20 ) CONPOSITE
90.2 70426 0 76.8%  73.35. 64,17 1= 106,65 44,69 36.25 6198.43°  7641.33  33726.7% $55.60 195.44
70.0 73.0 2= 109.42 .36.07 7679.12 )
. 3- 106.65 33.30 8317.22 HFAT DELTA
- 115.0 41.6 £650.3 FLUX TCONP
2-  119.0 85.6 6067.5 5736. 29.3%
3- 197.0 33.6 8231.3




Table B.1 (oontinued)

EN-09-15-78T40- 105P PSHELL SA1. TVAP COND PH20 WVEL. APAT - — e ) § G- ———————————
#P-D/H~ 105¢p PSIG TRRP PIPE TEMP PSIG ?T/SEC LOAD PYA? TYAP PHELL THEIL
68.9 110.27 125.0 104.0 49,0 8,55 276489, 70.0 139.0 66.5 106.90
GPR  INLET OUTLET AYG TEAP ¥EAS SHELL TSHL- ISAT- CVERALL SAT. REYNOLDS HT. COBFF. HT.SAT.
H20 TENP TENP TENP RISR LOC. TEBNP TAVG TAVG UA or H2C 420 CONPOSITE
90.2 70.51 76.67 73.59 6.16 1= 107.A3 31.66 36.69 6637.23 7536.59 33831.91 957.0% 192.07
70.0 73.0 2- 108.28 34,70 7969.03
3- 107.43 33.85 8168.82 HEAT DELTA
1- 112.0 38.4 7197.8 FLUX TCONP
2- 115.0 31.4 6676.8 5726. 29.%1
3- 108.0 34.4 8034.8
ER-09-15-78T80- 140P PSHILL SAT. TYAP CoND PH20 WYEL. HEAT ——reseeseneee=)§§ers cmmmecccanwes
HP-D/R t40p PSIG TRHP PIPR TENP PSIG FT/SEC LOAD PYAP TVAP PRLLL TWELL
68.8 110.19 125.0 105.0 89.0 4.55 - 276587. 70.0 138.0 67.0 106.0
Gen INLET OJTILET AvG TEAP YEAS SHELL TSHL- 1SAT- OVEFRALL SAT. REYNOLDS iT. COEFF, HT.SAT.
H20 TERP TBSP TENP RISE LOC. TENP TAVG TAVG UA nA n20 H20 COMPOSITE
90.2 70.58 76.70 73.62 6.16 - 107.58 80.80 3€.57 6778.27 7562.96 33845.62 957.25 192.89
T71.0 T4.0 2- 108.48 34.86 7934.71
3- 107.58 33.96 8145.22 HEAT DELTA
- 113.0 39.8 7023.6 FPLUX TCoNP
2- 115.0 11.8 6634, 1 .5728. 29.69
3~ 108.0 34.8 8085.0 .
EN-09~-15-78T40- 150P PSHELL SAT. TYAP COND PH20 WVEL. AEAT meeemaecmmn e § e mm————— —
HP-D/R 150p PSIG TERP PIPE TERP PSIG FT/SEC LOAD PYA? ° TVAP PWELL THELL
69.4 110.70 113.0 105.0 49.0 8.55 278674, 71.0 133.0 66.5 106.0
GPR  INLET OUTLET AYG TEAP NEAS SHELL ISHL- 1SAT- OVERALL SAT. REYNOLDS HT. COEFPY. : HT.SAT.
A20 TERP TENP TEAP RISE 10C. TEAP TAYG TAYG na OA 820 ' 20 CONPOSITE
90.2 70.59 76.71 73.65 6.12 1- 106.96 37.22 37.08 7379.81 7814.87 33860.29 957.85 188.25
710 75.0 2- 108.26 38.60 7937.63
3- 106.96 33.31 8247.22 HEAT DELTA
1- 108.0 34.3 7997.1 FLOX TCONP
2- 110.0 36.3 7557 1 5688. 30.22
3- 109.0 35.3 7770.9
EA-09-15-78T30~- 210P PSHELL SATl. TVAP COND PH20 WVEL. ABAT —mmeenneereeee]}§fren cen e cem————
HP-D/H 210p PSIG TEEP PIPE TENP PSIG MT/SEC LOAD PYAP TVAP PRELL TWELL
69.3 110.62 106.0 105.0 0.0 4.55 274004, 71.0 130.0 67.0 107.0
GPH INLET OUTLET AYG TEA? 3BAS SHELL TSBL- ISAT~ CVERALL SAT. REYNOLDS. HT. COEPF, HT.SAT.
H20 TENP TENAP TEHP RISE LOC. TENP - - TAVG TAVG oA oA q20 H20 COMPOSITE
90.2 70.56 76.67 73.61 6.10 - 106.86 ' 38,91 37.00 7887.79 7405429 33843.17 ¥57.21 187.96
71.0 74.0 2-  108.85 34.84 7864.91
: 3- 106.86 33.25 8240.79 HEAT DELTA
1= 106.0 32.4 8460.7 FLUX TCONP
2- 108.0 8.4 7968.6 5674, 30.19
3- 108.0 3.4 7968.6

O

8E€T




Table B.1 (continued)

Ef-09~15-78T80~ 2159 ‘PSAILL SAl. TYAP CORD  PR2C SVEL. HEAT mmrmmamaw]) § Grme m—————————
ap-p/R - 2159 PSIG ky-2.0 PIPE TENR PSI6 FT/SIC LOAD PYAR TV¥AD? PWELL TWRIL
’ o T 696 110.86 105.0 105.0 89,0 4,55 272682, " 71.0 129.0 67.0 107.0
Gen INLEY QUILET ' AvVG TEHE HMEAS,  SHELL TSHL~ TSAT- CV¥RRALL SAT. BRYNCLDS HT. COEPP. AT«SAT.
H20 TEND TERP TEAP PISE 10C. TENP . TAVG TAVG OA UA B20 . 120 CONMPOSITE
90.2 70.70 76,77 13.713  6.07 D= 106439 34,72 37.13 1953.27. 0 1343.82  3389%.6) 257.94 186.02
S 3=~ 106.39 32.66 8348, 88 HEAT DELTA
= 105.0 = 23t.3 €72%.2. . FLUX TConp
2- 107.0  33.3 8196.9 s6a7. 20,36
3= 107.0 33.3 8§196.9 .
ER~09-15-787040-~ 230P PSRELL SAl. T¥AP COND . PR20 RYEL. .  H3AT DS S
HP-D/H 230p PSIG TREP PIPE TEAP  PSIG FI/SEC .  LOAD + PYAP .- - TVAP PRLLL TNELL
N B €9.3 110,62 105.0 105.0 49.0 .55 272682, 7.0  128,0 67.0 . 106.0
32, IRLET QUTLET AYG _TEMP MBAS SHELL TSHL~ ISAT- COVERALL SAT. REYNOLDS HT. CORFPF. HT.SAT.
H20 - TRNP TEeNR TENP. PISE LoC. TENP TAYG TA¥G o TA - R0 , H20 CONPOSITE
90+2 T0.70  T6.TT  T3.T1 | 6,07 1+~ 106,63 31,82 36.88 831,17 7393.31  31895.63 . 357.94 187.56
- 700 T89.0 B " 2= 108,88 34,74 ) 848,20 S e
o 3= 106.63 32.90 8289,39 HEAT DELTA
- 104.0 30,3 9009. 8 LY TCONP
2= 107.0 33.3 8196.9 5647, 30,11
3= 107.0 33.3 8196.9 o .
ER~09-15~7878 0~ 2351 PSHELL SAT,  TVAP cond PH20 WYEL. - RERT DS S
HP=D/R 2450 PSI6 TREP PIPE TEND PSIG FT/SBEC . LOAD P¥AD - TEAR PEELL - TWELL
; "69+.7  1t0.24 106,0 105.0 89.0° .55 271104, 71.0 120.9 67 .0 107.0
6PR IRLET = OUTLET AYG kd.1.. NEAS SHELL TSHL- TSAT- CV¥ERALL SAT. BEYROLDS | HT. CORre. HT.SAT.
R20  TEMB. TREP TENP . RISE - 10C. TENP TAYE . .IAVG oA 1111 - 820 8§20 COMPOSITE
9042 T0.4-  T76.78 . 73.76  6.08 T« 106,09 33,80 36.68 7881.08 . 71391.02 ° 33908.61 958,12 187.48
.0 Mm.0 2~ 108,18 35.82 . 1875.90 EA - !
) 3= 106,09 32,33 B83385.60 REAT DERLTA
1= 105.0 31.2 €678.9 - FLOYX TCONR
2> 17,0 33.2 8156.7 5618, 29.95
3~ 107.0 332 8156.7 : :
EN-09-15~T8T30~ 300P PSRILL SA%. TUAP CoORD  PR2O WVEL. REAT e o mmam e} § e e —————-
HP~D/R ‘ 3aop BPSIG TBER PIPE TEND PSIG FT/SEC LoAD ‘PYAT - TEAP PRELL TRELL
. 66848 108.89 101.0 103,06 .49.0 8.55 260215, 70.0°  109.0 Gl Q 105.0
GPN INLET  OUTLET AYG TEAR MEAS SHELL TSHE~ ISAT~ QVERALL SAT. REYNOLDS RT. COERPF. HT.SAT.
H20 TENp FEND TENP . RISE 30C. TREP TAYG TAVG UA .. DA R20 20 CO%DP0SITE
90.2 70.67 76.87 . 73.5F - S.80 1= 103,68 32.82 34.92 7927.57 .- T452.5t  33828.12 456,95 189,45
L 750 . 78.0 . 2= 106.858  32.87 7916.76
‘ 3~ 103.68 30,06 84558, 16 HEAT DELTR
1=  105,0 3t.s 8279.6 FLUX rcosp
2~ 10%.0 3t.8 8279.6 5389, 28.48
3~ 105.0 3t.4 8279.6
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Table B.1 (continued)

EN-09-18-78T4 0~ 125P PSHELL SAl. TVAP CORD PH20 WVEL. HEAT DSs
HP- 1259 PSIG TEEP BIPE TENP PSIG FT/SEC LOAD PYA? TYA? PHELL THELL
4a8.3 86.88 146.0 64.0 50.0 4.55 224809. 44.0 148.0 43.0 84.0
GPH INLET OOTLET AVG TENP MEAS SRZLL TSHL- 1SAT- CVERALL SAT. REYNOLDS iT. COEFF. HT.SAT.
H20 TENP TERP TEMP RISE 10C. TEND TAVG TAVG UA UA H20 420 CORPOSITE
90.2 57.83 62.83 60.33 5.01 1- 93.73 50.62 26.51 4441.00 8478.73 28188.77 d475.97 228.14
56.0 59.0 2= 94.66 35.33 €540,50
3- 93.73 33.40 6730.81 HEAT DELTA
- 109.0 488.7 46190 PLUM TCONP
2- 1.0 53.7 4188.7 4655. 20.41
3- 84.0 23.7 9497.4
EN-09-18~78T4 0~ 200°? PSHILL SA1l. TVAP COND PH20 SVEL. HEAT DSS- ———
HP- 2002 PSIG TERP PIPE TENP PSIG FT/SEC LOAD PYAD ©  TVAP PMELL THELL
46.5 89.21 180.0 85.0 50.0 4.55 2348790. 45.0 169%.0 45.0 88.0
Gen INLET OUTLET AVG TENP MEAS SHELL TSHL- ISAT- CVERALL SAT. PEYNCLDS HT. COEPP. HT.SAT.
H20  TERMP TENP TENP RISE 10C. TENMP TAYG TAVG oA OA H20 8§20 CONPOSITE
90.2 58.33 63.78 61.05 5.45 1- 100.90 59.67 28.16 4102.68 8694. 25 28485.27 880.40 235.37
57.0 62.0 2~ 99.94 38.89 6294.79
3- 100.90 39.84 6143.58 HEAT DELTA
1= 123.0 61.9 3951.6 FLUX TCONF
2- 132,0 70.9 34250, 3 5069. 21.54
3- 88.0 26.9 $¢84.0
EN-09-19-78T40~ 900A PSHELL SA1l. TVAP CORD PH20 WVEL. HEAT DSS-—-
HP- 900A PSIG TEEP PIPE TEMP PSIG FT/SEC LOAD PYARP TVAP ‘PYUELL THRELL
58.2 100.79 187.0 94.0 48.5 4.55 272011, 60.0 187.0 57.0 97.0
Gbn INLE?T OUTLET AVG TEMP MBAS SHELL TSHL- 1SAT- CVEBRALL SAT. PEYNOLDS Hl.COEFF. HT.SAT.
H20 TEMP TENP TENP RISE L0oC. TENP TAYG TAVG OA OA H20 120 COMPOSITE
90.2 67.24 73.30 70.27 f.06 - 114.91 64,21 30.53 4236.28 8909.74 32378.46 936,79 238.50
66.0 70.0 2= 111.73 41.47 €559.58
3- 118.91 44,64 €092.82 HEAT DELTA
1- 133.0 62.7 4335.9 FLUX TCONP
2-  141.0 70.7 3845.5 5633. 23.62
3- 98.0 27.7 $807.6
EN-09~19-78T4 0~ 9151 PSHELL SAl. TVAP COND PH20 WVEL. HEAT DS §=="
HP~- 9151 PSI1G TErE PIPE TENP PSIG FT/SEC LOAD PVAD TVA? PUELL, TWEBELL
56.4 99.11 183.0 93.0 48.5 4.5%5 266627, 5R.0 184,90 50.0 96.0 |
GPN INLET OUTLET AYG ‘TENP MEAS SHELL TSHL- 1S5AT- OVERALL SAT. REYROLDS Hl. COBPF. AT.SAT.
R20 TENP TENP TEMP REISE 10C. TEMNP TAVG TAVG UA UA H2o H20 COMPOSITE
90.2 66.78 72.72 69.75 S.94 - 1131 63.07 29.35 64227.29 9083.37 37156, 71 933.67 244,78
66.0 70.0 2- 111,23 81,48 6427.60 :
3- 113. 11 43.3¢ 6149, 61 HRBAT DELTA
1- 131.0 61.2 4353.3 rLUX Tconp
2- 139.0 69.2 3850. 4 5521. 22.56
3- 97.0 27.2 $785.6

)
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Teble B.1 (continmed) -

EN-09-19-78Ta0- 925

- PSRELL' . .SAT. TVIP: COND PR20O "HVEL. HEAT ¢ DS §--~

ap- D 925A PSIG- ' TBREP . PIPE TEMP  PSIG - FT/SEC LOAD PYAP TVAP - PWLLL TWELL
c B T 56.8 - 99.48 183.0 ' 94.0 " 88.5 .55 272129. 58.0 180.0 55.0 96.0
GPM. INLET - OUTLEY AYG : TEM? MEAS SHELL TSHL-: 1SAT- CVERALL SAT. REYHOLDS idT. CORFF, HT.5AT.
"R20 TENP - TERNP TEMP ~ RISE . LOC. TENP = . TAYG 1MVG oA - OA H20 120 COMPOSITE
'90a2 66427 T2.38 69.30:. 6.05" 1+:.113,25 ' 62.86 30.18: #329.05 9016.98 31962.77 $30.92 242.68
66.0 70.0 2- 108.18 38.88 6999. 09
[ : : 3=---113.25 - 843,94 - - C o 6193.01 ' o HEAT DELTA
- 132,0 62.7 43480.5 rLOX TCONP
2~ 139.0 69.7 3904.5 5635. 23.22
.3~ 97,0 27.7 €825.7 '
EN-09~19-78T80-1224P PSHELL"  SAT. : TVAP  ,.COND  PH20 ~ WVEL. - HFaAT —==D§S~==
HP~D/B~ 12258p PSIG TERP: PIPE TENP. - PS1IG ' FT/SEC LOAD i PYAD - TVA? PNELL  TWELL
' Lo 66.3 108.05 . '173.0 101.07 82,0 8,55 - 31836%. - 66.0 175.0 64.0 100.0
GPM  INLET. OUTLET AYG " TEMP .. MBAS SHELL. TSHL- 1SAT- - CVERALL SAT. REYNCLDS HT, CORFF, - HT.5AT.
H20 - TENP TERP TENP RISE. . LOC.. TEMP . : TAVG 9% - UA OA © R20 u20 CONPOSITE
90.2--65.80  72.81 6% 31 7.00 - 1-109.5% 61.68 ° 38,75 ' 5096.23 8113, 39 31963, 45 930.93 211.99
64.0 69.0 2- 111,16 41.85 7511.50 :
- 3= - 109.54 - 40,23 : tr 7813.68 Co ) © HEAT " DELTX
1- .128,0. 58.7 5355.9 PLOX TCONP
2- 136.0 66.7 4713.5 6510, 30.M
3- :104.0 38.7 $060.9
EN-09-19-78T80-12308 'PSHILL SAl.  TVAP  CO¥D . PH20 WVEL.  'HEAT DSSs~
HP=-D/H~ - 12302 PSIG TEEP - PIPE . TENP . PSIG ' - ¥T/SEC LOAD TYAD . TYA? 4 TopA 4 THELL
: 66.5. . 108.23 178.0 . 100.0 ~#2.0 - .4.55 ' 321167. 66.8 178.0 €4.0 99.0
GPR  INLET OUTLET AYG ~  TERP %BAS SHELL TSHL=~ . TSAT-  CVERALL SAT, REYNOLDS HT. COEFF, HT.SAT.
H20  TRAHP TERP TERP - BRISE LOC. TENP .  TAVG TAVG oA R - B20 H20 : COMPOSITE
90.2 65.83 - 72.99 69.81 7.16 1- 109,86 64.00 38.82 5018.08 8273.55 32008. 15 Y3156 0 7T 217.26
64.0 69.0 2-  109.12 39.71 €C87.66
. : -3~ 109.86 - 40.46 ~“1938.88 i ’ " HEAT DELTA
1- 131.0 61.€ 5218.5 FLUX TCONP
2- 137.0 67.6 4751.6 6651. 30.61

- 3= 104.0 35.6 9288.9
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Teble B.2.

The ORNL 40-tube a4 pezt

Group III~C tests (direot—contact evaporator mode)

data for

EN-09-25-78740-1150A PSHELL SAl. TVAP COND PH20 WVEL. NEAT ————— e~ w]) § fre . ——————————
_ DC~ 11502 PS1G TERP PIPE TEXP PSIG FT/SEC LOAD BYA® TYAP PWELL TWELL
81.2 120.13 167.0 103.0 82.0 §.55 108386. 0.0 Dev vl
[1:4.] INLEY OUTLET AvVG TERP NEAS SHELL TSHL- 1SAT- CVERALL SAT. REYNOLDS HT. COEPY. HT.SAT.
H20 TENP TENP TENP RISE LoCc. TENP TAVG TAVG oA A H20 i 20 COJPOSITE
90.2 72.95 75.28 T4.11 2,33 1- 90.88 61.76 46.02 16910. 19 2268, 26 34063.13 960,24 49.77
73.0 78.0 2- 136.0 61.9 1686.7
. 3- 90.88 16.77 6228.07 HEAT DELTA
1- 124.0 49.9 2092.8 FLOX TCONP
2-  186.5 72.4 1882.0 2162, 83.83
3- 103.0 28.9 3613.6
PR-09-25~78T4 0-1220P PSHELL SA1. TVAP CORND PH20 WVEL. HEAT —emeweeesanaene]) i ————— —————
DC- -VHO- 1220p PSIG TEREP PIPE TENP PS1G FT/SEC LOAD PYAP TVAP PWELL TWELL
91.0 127.22 159.5 110.90 §2.0 4.55 146657. 92.0 160.0 96.0
GP# INLET OUTLRT AVG TEN? ABAS SHELL TSHL=- TSAT- OVERALL SAT. REYNOLDS HT. COEFP, HT.SAT.
H20 TERP TENP TERP RISE 10C. TEMP TAYG TAVG oA JA 120 20 COMNPOSITE
90.2 73.26 T76.53 74.89 3.27 1- 98.57 18.32 §2.32 10243.85 2802.82 34509.190 965.00 62,35
73.0 8.5 2- 139.0 68.1 2287.7
3- 98.57 23.68 6193.37 HEAT DELTA
1~ 103.0 28.1 £218.0 FLUX TCoNP
2- 13,0 68.1 2153.4 3037. 49.71
3~ 138.5 63.6 2305.7
EN-09-25-78T4 0-1235P PSHELL SAT. TYAP CORD PH20 WVEL. HEAT eemcswrmm——e ) S e e ————
bC~ -VRO~- 1235p PSIG TEEP PIPE TENP PSIG ¥T/SEC LOAD PYAP TVAP PWELL TWELL
93.0 128.59 160.0 110.0 42.0 8.55 146676. 93.0 161,90 920
GPA INLET O0TLET AVG TEHP MEAS SHELL TSAL- TSAT- OVERALL SAT. RLYNOLDS HT. COEFF. HT.SAT.
H20 TENP TENP TEAP RISE LoC. TENP TAVG TAVG L) . A H20 H20 COMNP0SITE
90.2 73.54 76.81 75.17 3.27 1- 94.73 13.23 €3.81 11087.98 27464 05 34532.70 966.69 60.99
73.0 75.0 2- 180.90 64.8 2262.6
. 3- 94.73 19.56 7498, 27 HEAT DELTA
1= 98.0 22.8 6425.4 PLOUX TCconp
2-  145.0 69.8 2100.5 3037, 49.80
3- 180.0 64.8 2262.6
EN-09-25-78T40-1255P PSHELL SAl. TVAP CORD PH20 WVEL. 2AT D§S-==
bC- ~VHO~ 1255p PSIG TErE PIVE TENP PS1G ¥T/SEC LOAD PVYAP TVAD PWELL TWELL
i 94,0 129.25 158.0 113.0 42.5 4,55 1me113. 94.0 158.0 93.0
GPHN INLET OUTLET AVG TERP MEAS SHELL TSHL- TISAT- CVERALL SAT. REYNOLDS HT. COEPF. HT.SAT.
H20 TEAP TENP TENP RISE LoC. TENP TAVG TAVG TA . OA 20 . 20 CO%POSITE
90.2 . 73.98 * 77.19 75.59: . 3.21 1= 91.33 13.33 53.67 10814.07 2695. 30 36717.09 969.21 59,53
73.5 75.0 2-  140.0 64.4 2237.3
3- 91.33 15.74 9156.81 HEAT DELTA
1= 95.0 19.64 7923.4 FLOX TCoNP
2-  183.5 67.9 i122.0 2984, 50.13
3- 118.0 42.4 3397.8

O
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Table B.2 (continued)

EN-09-25-78T40- 120% PSHELL S5A1l. TVAP COND  PH2C WVEL. HEAT DSS~
pC~-- ~YHO- 120? PSIG TENP-  PIPE TENP PSIG FT/SEC LOAD PVAD TVA® PHELL TWELL
. o 95.3 130.13 154.5 113.0 42.8 4.55 141193, 95.0 155.0 94 .0 100.0
GPH INLET OUTLET AYG TENP MBAS SHELL TSHL- TSAT- CVERALL SAT. RIINOLDS HT. COEFP. HT.SAT.
H20 TENP TEMP TENP - RISE .L0C. TPNP TAVG TAVG oA oa 220 420 COMPOSITE
90.2 74.15 77.30 75.73 3.15 1 88.9% 11.70 S4.40 12069.14 2595.30 34778.77 970.05 57.40
T4.0 T4.5 : : 2~ .139.0 63.3 2231.4
3~ 88,94 13.22 10681.98 HPAT DELTA
1- 91.5 15.8 8950.7 PLOX TCONP
2-. 132.0 66.3 2130.8 ' 2924, 50.94
3~ 113.0 37.3 3787.9
EN-09-25-78T40~ 200P PSHELL SAl. TVAP . .. COND PH2O WVEL. HEAT e eem e ce ) G e ———
DC~. 200p PSIG TEERP ‘PIPE  TENP PSIG ET/SEC . LOAD PYAP TYAP PMELL THELL
= o 82.0 127.%1 161.0 109.0 43.0 4.55 144527, 92.0 161.0 92.0 99.0
-GPH INLET OUTLET AVG TENP MEAS SHELL TSAL~ 1SAT- OVERALL SAT. BEYROLDS HT. COEFF. HT.SAT.
H20 TENP TENP TENP RISE 10C. TE&P ‘TAVG - TAVG - WA il 820 420 CONPOSITE
90.2 73.60. 76.82 75.21 3.22 1- 94.89 11.00 €2.70--13181.20 2742.51 34548.36 - 966.90 60.90
07360 . 74.5 C ) © 2= 180.0 . 68,8 - 2230.6 . :
3- 93,89 19.69 7381.27 HEAT DELTA
1= 91,0 15.8 $151.7 FLOX TCONP
2= 5.0 69.8 2070.8 2993. 49.14
3- 11,0 35.8 4037.9
ER-09~25~78T8 0~ 220P PSHELL SAl. TVAP COND PH2O WVEL. HPAT ——————weeeesee])§ e cnmere— - ———
DC- 2209 PSIG TERP PIPE  TEMP  PSIG  FT/SEC LOoAD © PYAP TVAP Pu¥ELL THELL
92.4 128,18 159.0 111.0  43.0 4.55 152436, 92.0 160.0 92 .0 98.5
[+:4.] INLET  OUTLET AYG TENP MEAS SHELL TSHL- I1SAT- CVERALL SAT. REYNOLDS #iTe COEFF. HTL.SAT.
H20 TENP TENP TEMP - RISE 10C.  TEMP ~ TAVG: IAVG UA gA - H20 d20 CONPOSITE
90.2 73.51 76.68 . 75.09 3.17 1= - 92.70  12.29  £3.09 11591.71 2683.02 33496.82 966.20 59.49
C73.2 7.5 o 2- . 180.2 65.1 ¢187.7 :
3- 92.70 17.61 8090.39 HEAT DELTA
1- . 91.0 15.9 8953.5 - PLOX TConp
2- 143.0 67.9. 2097,5 2950. 49.58
3= 110.0 34.9 4080.3
ER-09-25-78T80- 250P PSHILL Sil. TVAF SOND PH20 WVEL. HZAT DSS—~~
DC- . 250p PSIG TEPP PIPE TEXD PSIG FI/SEC LOAD PYAD TYAP PNELL TWELL
: 109.6 139.38 169.0 118.0 46.0 4.55 167132, 109.90 172.0 10%.0 113.0
441 INLET  OUTLET AVYG TERP N®AS SHELL TSHL=- 1EAT- CVERALL SAT. REYNOLDS iT. COEFF, HT.SAT.
H20 TERP . TEANP TEMFP PISE LOC. TENP TAVG 1AYG oA A H20 820 COMNPOSITE
90.2 73.39 77.11 75.25 3.72 1- 90.03 14.23 €4,13  117u4,18 2606. 11 34566.38 $67.15 "57.67
73.0 73.8 2- 150.0 T4.8 2235.8
3- 90.03  13.78 11306.70 HEAT DELTA
1= 89.0 13.8 12153.4 PLUX TCONP
2~ 154,0 78.8 2122.23 3461, 60.02
3- 123.0 47.8 3500.0
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Table B.2 (continued)

EN-09-25~78740- 305P PSHELL SAl. TVAP COoND PR2C WVEL. ABAT —————mee———eene]) G ee e —————
bC- 3o05p PSIG TERD 2IPE TENP FSIG FT/SEC TOAD nYAP TYAP PUELL TIELL
110.0 139.63 168.0 18.5 87.5 4.55 163029. 110.0 169,0 1y .0 116.0
GPH INLET OUTLET AVG TENP ¥BEAS SHELL TSHL~- 1SAT- CVERALL SA7. REYNOLDS HT.COEFF, RT.SAT.
H20 TENP TENP TENP RISE LoC. TEMP TAVG TAVG m uA 120 120 CCH POS1TE
90.2 73.51 77. 14 75.33 3.63 1- 8°.43 14.56 €4.,30 11198,22 2535.60 35602.27 967.64 56.00
73.5 74.0 2- 150.0 747 <183.3
3- 88.43 13.10 12880, 91 HEAT DELTA
1- 89.0 13.7 11925.1 FLUX TCONP
2- 158.0 78.7 2072.3 3376, 60.29
3- 123.0 47.7 3519.9
ER-09-25-78T80~ 320P PSHELL SAl. TVAP COND PH20 WVEL. HEAT ——mm——cweareeee])§ e am e ——— .-
DC- 3207 PSIG TEPEP PIPE TENP PSIG FT/SEC LOAD PYAP TYA? PHELL TW2LL
118.0 112.17 166.0 118.0 83.5 84.55 161096. 118.0 167.0 114.0 116.0
GPH INLET OUTLET AYG TENP YEAS SHELL TSRL- 1SAT- OVERALL SAT. RETNOLDS HT. CORFF. HT.SAT.
H20 TEHNP TENP TENP RISE Loc. TEMP . TAVG TAVG UA na 120 it20 CONPOSITE
90.2 73.11 76.90 75.10 3.59 1- 87.03 14,60 67.07 11036, 15 2401.99 34502.50 966428 52.87
72.8 73.5 2= 149.0 73.9 2180.0
3- 87.03 11.92 13509, 31 HEAT DELTA
1- 88.0 12.9 12492, 3 FLUX Tcoap
2- 1510 75.9 2122.6 3336. 63.10
3-  124.0 48.9 32948.7
ER~-09-26-78T40~ 900A PSHELL SAT. TVAP COND PH20 WVEL. ARAT ——ewsmeeeesae]) Gree e e a———
bDC-  ~VHO- 900A PSIG TEXP BIPE TENP PSIG FT/SEC LOAD PYA? TVAP PWELL TWELL
: 69.2 110.53 161.0 92.0 82.5 4.55 92452, 69.5 168.0 645 86.0
GPH IRLET OUTLET AVG TENP HEAS SHELL TSHL- TSAT- OQVERALL SAT. REYNOLDS HT. COEFF. HT.SAT.
H20 TENP TENP TEMP RISE 10C. TENP TAVG TAVG UA L) H20 20 COM POSITE
90.2 66.78 68.8% 67.81 2.06 1- 81,08 52.87 4z.72 1762. 1% 2163.92 31319.07 921,76 37.46
65.0 660 2- 128,50 56.69 1630. 75
3~ 81.08 13.27° 6966, 09 HEAT DELTA
1~ 124.0 56.2 1685.2 PLOX Tcomp
2~ 136,5 68.7 1335.8 1915. 30.34
3~ 86.0 18.2 5081.4
BA-09~-26-78T30- 915A PSHELL SAl. TVAP cond PH20 WVEL. - HEAT ettt tid V- 1 st
DC- 915A PSIG TERP PIPE TENP PSIG ?T/SEC LOAD PYAP TVAP PRELL THELL
72.8 113.52 168.5 96 .0 42.5 4,55 91584 73.0 174.0 . 73.0 88.0
GPH INLET OUTLEY AYG TENP MBAS SHELL TSHL- TSAT- CVERALL SAT. REY¥OLDS HT. COEFP. AT.SAT.
H20 TEAP TENP TENP RISE LOC. TEHNP TAYG TAVG UA OA R20 1 20 CONPOSITE
90.2 67.66  69.70 68.68 2.04 1- 82.08 50496 44.83 1797.33 2042, 84 31695.64 927.13 44,65
66.5 66.8 i 2- 131.68 63.00 1353.82
3~ 82,08 13.80 6836. 87 HEAT DELTA
1- 126.0 57.3 1597.9 FLOX TCONP
2- 182.0 73.3 1209.2 1897. 42,48
3- 88.5 19.8 4€21.7
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Table B.2 (continued)

E8~09-26-78780~ 930A PSHELL SAl. TVAP coND PH2C WVEL. HEAT DSS==~
DC- 930A PSIG TEEP PIPE '~ TENP PSIG :T/SEC LOAD PYAT TYA? PWELL TREIL
72.3 113.10 168.0 96.0 - 42.5 4.55 88704. 73.0 172.0 72.0 88.5
spa INLET ° OUTLET AYG TER? NEAS SHELL TSHL- TSAT- CYVYERALL SAT. REYNOLDS HI.COEFP. RT,SAT.
H20  TEmP TENP TEMP RISE  l0C. TENP TAYG TAVG ). i} 3 H20 120 COMPOSITE
90.2 68.59 70.56 69.57 1.98 1- - 88.19 50.35 43.53 1761.82  2037.82 32079.38% $32.57 43,51
- 68e0 68.5 ‘ ' 2= 130.67 61,10 C1851.77,
‘ e 3~ 88,19 .61 6069.70 HEAT DELTA
1= 127.0 57.4 1588.7 rLox TCONP
2= 1M1.2 71.6 1238.4 1837. 41.26
3~ 88.0 18.4 4814, 1
EN~-09~-26-78T8 0~ 9852 PSHELL SAT. TYAP . COND PH20 RVEL. AZAT DS Se=-
pC- © . L 945A _PSIG  TERP PIPE  TENP PSIG FI/SecC LOAD PVAY TYAP PRELL TWELL
' " 75.6 - 115.78 171.5 97.5 82.5 8.55 89631. 715.0 175.0 74.8 90.5
GPH INLET OUTLET AYG TEAP ABAS SHELL TS8L=  TSAT- OVERALL SAT. REYNOLDS HT. COEFP. HT.SAT.
H20 TERP rERP . TEAP RISE  10C. TENP TAVG TAYG uA L1} R20 i820 CONPOSITE
90.2 69.71 " 71.70 70.717 - 2.00 1= ' 85.3% 52,32 85.07 1713. 21 1688.68 ' 32569.85 939.58 83.37
6%9.0  69.5 e o 2- 133.88  63.18 1418.76 T
3- 85.31 1B.61 6136.38 HEAT DELTA
1= 127.0 5643 1592.2 . PLUX . TCOuP
2= a8, 0 73,3 1222.9 1856. 42.80
3-  90.0 19.3 4€85.6
EN-09-26-78T30-1030A PSHELL SAl. TYAP COND ~ PH20 NYEL. HEAT DS S=we
DC-D/H~ 10304 PSIG - TEERP PIPE TENP - PSIG *T/SEC LoAD PVAR TVAP PMELL . TWEIL
o 72.0 . 112.86 132.5 .96.0 82.5 4.55 86436, 72.5 122.0 71.5 91.0
GPA INLET OUTLET AYG TENP HEAS SHELL TSHL=  ISAT= OVERALL SAT. PEYXOLDS HT. COEFP, HT.SAT.
H20 -TENP TEXP TEMP  RISE 10C.. TEmP TAVG TAVG L) ox . 207 420 CONPOSITE
90.2 - 69.77 T1.69 T0.73 1.93 - 83,47 18.15 32.12 762,18 2051. 95 32581.05 939.6% 44,82
" 69e0 69.2 2- 118.86 ~ 48,13 1795. 98 .
e : . 3- 83.47 12.78 6793.8% HEAT DELTA
1- - 109.8 39.1 2212.5 FLUX TCOUP .
2« "120.5 49.8 1736.8 1790. 39.93
‘ 3- 102,0 31.3 2764.4
Et=-09-26-78T80-1045A PSHELL SAt. TYAP COND PH20 WYEL. AEAT DSS===
bC~-d/H- 1045a PSIG TREP PIPE TERP PSIG TI/SEC LOAD PYAD TVAP PHELL TWELL
71.0 112,03 118.0 96.0 = 82.5 4.55 71a84, 72.0 115.0 0.0 91.0
cpn INLET OUTLET AVG TRAD HEAS SHSELL TSHL-  ISAT- CVERALL SAT. RREYNOLDS dT. COEFP. HT.SAT.
A20  TEEP TENP TENP RISE LOC. TEARP TAVG TAYG JA DA H20 d20 COMPOSITE
90.2 69.85 Tt.8a 70.68 1.59 - 81N 17.62 81.39 4057.22 1727.05 32542.25 939.09 37.80
- 69.0 69.2 2- 11121 40.57 1762.17
A : 3~ 81.91 11.27 6348, 27 HEAT DELTA
1= 93,5 22.9 3127.8 PLUX TCONP
2- 113.0 843.4% 1648.7 1480. 39.58
3= 101.5 30.9 2316.6
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Table B.2 (continued)

EN~09-26~T78T40-1100A TYAP CONP PH2C WYEL. aZAT DS S-=~
DC-D/R~- " 1100A BIPE TERP PSIG FT/SEC L0AD PYAT TVAP PNLLL TRELL
106.6 96.6 42.5 4.55 60398, 72.0 118.0 Tv.5
GPR INLET OUTLET NEBAS SHELL TSHL-  TISAT- CVERALL SAT. REYNOLDS HI.COEFF. HT.SAT.
#20 TEMP TENP 10C. TENP TAYG TAVG JA i)} H20 u20n CONMPOSITE
90.2 69.93 71.28 1~ 81.5% 15.69 491.8% 3849,.82 1433.63 32525.34 933,86 31.03
69.5 70.0 2= 92,75 22,15 2726. 65 ’
3~ 81.54 10.9% 5521.21 HEAT DELTA
1~ 89.5 18.9 3196.3 FLUX TOONP
2- 95.5 24.9 2826.0 1251. 430.31
3~ 99.5 28.9 2090.2
£N-09-26~78T80-1220" TYAP CORD PR2C WYEL. REAT D§S==~-
DC~D/H- 12209 PIPE TENP PsSiG FT/SEC TOAD PVAP TVAP PRLLL THELL
168.0 121.90 83.0 4.55 197924. 104.5 166.0 104 .8 115.0
GPH INLET OUTLET AEAS SHELL TSHL- TSAT- CVERALL SAT. REYROLDS #7. COEPP. HT.SAT.
H20 TEANP TEND 10C. TEfNP TAVG TAVG m A 120 420 COMPOSITE
90.2 70.53 78.9% 1- .92.17 11.50 €4.20 17216.61 3082. 85 33456.54 951.36 69.17
71.0 73.0 2- 146.66 73.92 2677.51
3- 92.17 19.44 10182.60 - HEAT DELTA
1- 92.0 19.3 10278.3 FLOX TCONP
2-  151.5 78.8 2512.9 8099, 59.25
= 123.0 50.3 3937.7
EN-09-26-78740-1230P TVAP COND PH20 WVEL. APAT ————— === §Seee v mmn e
DC-D/H~ 1230p PIPE TENP PSIG ¥T/SEC LOAD PYAP TVAP PHLLL TWELL
165.0 121.0 83.0 4.55 196464 . 105.5 164.0 10v.0 115.0
GPN INLET OUTLET MEAS SHELL TSHL- TSAT- CVERALL SAT. REYNOLDS HT. COEFF. HT.SAT.
H20 TERP TENP L0C. TENP TAVG TAVG UA L] B20 620 COfPOSITE
90.2 70.59 .96 1- 89.79 12.76 €4.30 15393.17 3055.60 33473.36 952.09 68.51
7.0 72.5 2- 145,08 72.30 2717.18
3- 89,79 17.02 11545.18 HEAT DELTA
1- 92,0 19.2 10218.7 PLUX TCONP
2-  189.5 76.7 2560.6 8068. 59.38
3-  122.5 49.7 3950.9
EN-09-26-78T4 0~1240P TVAP COND PH20 WVEL. HEAT DS So-~
DC-D/H~ 1240p PIPE TENP PS1G ¥T/SEC LOAD PYAP TVAP PHELL TWELL
164.5 121.0 83.0 4.55 192538. 105.0 166.0 104.0 115.0
GPH INLET OUTLET MEAS SHELL TSHL- 1SAT- CVERALL SAT. REYNOLDS HTe COEFF. HT.SAT.
H20 TENP TERP 10C. TEMP TAVG TAVG A A H20 420 CONPOSITE
90.2 70.62 74.91 1= 88.04 13.11 €3.34 14688,35 3039.78 33468.02 952.02 68.13
71.0 72.8 2- 144,65 71.89 2678.26
3- 88,04 15.27 12605.75 HEAT DELTA
1- 92.0 19.2 10008. 3 rLux TCONP
2- 150.0 77.2 20492.9 3987. 58.53
3- 120.5 47.7 4033.2

O
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Table B.2 (continued)

PSHELL 3A1.

EA-09-26-78T40~- 100P TYAP COND PH2C WVEL. HBAT DS S==~~
DC=: - - - q00p PSIG TENP PIPE TENP PSIG FT/SEC LOAD PYAP TYAP PHLLL TWELIL
106.5 - 137.38 167.0 122.0 43.0 4.55 199461, 107.0 167.0 106 .0 116.0
(4.} INLET = OUTLET AVG TESP NBAS SHELL TSHL- TSAT- CVERALL SAT. REYNOLDS Hl.COBPF. HT.SAT.
H20 TENP . TENP TEMP RISE LoC. TERP TAVG T2VG oa nA H20 820 COMPOSITE
90.2 70.72 75.16 72.94 8,45 1- 89.71 11.32 64,43 17623.20 3095.62 13546. 91 $53.11 69.48
70.8 - 73.0 : 2-.1487.10 74.16 2689.64 :
: 3~ 89.7M 16.77 11893.65 HEAT DELTA
1= 91.5 18.6 1C747.8 FLUX TCONP
2- 151.8 78.5 $25482.3 4130. 59.45
3- :122.5 49.6 4024.8
BEN-09-26-78T40- 120P PSHELL SAl. TYAP Coxd PH20 WYEL.. - HRAT DSS---
DC~- - 120p PSIG - TERP PIPE TENP PS16 ET/SEC LOAD pvar TVAP PWELL TWELL
: Yo 106. 4 137.31  162.5 121.0 43.2 4.55 193249, 106.0 162.0 1065.0 115.0
GPH INLET OUTLET AVG TEND SEAS SHELL TSHL~- ISAT- CVERALL SaT. REYNOLDS HT. COEFF. HT.SAT.
H20  ~ TEmMP - TEMP “TEMP ~ RIS® 10C. TENP TAVG TAVG TA TA H20 420 COMPOSITE
90.2 T71.12 75.82 73.27 4.31 1- 86.94 12465 €4.04  15282.56  3017.45 - 33690.79 955,11 67.57
T70.0 . 72.5 2- 183,711 70.84% 2743.58
: 3-. 86.94 13.67 14135.489 ABAT DELTA
1- 91.5 18.2 10599.9 PLUX TCONP
‘2= 189.0 71547 2551.8 4002. 59.23
- 3- 123.5 50.2 3887.2
EN-09-26-78740- 135P PSHELL SA1l. TVAP COND PH2C RVEL. HEAT DSS~—~
DC~ ©.- 135p PSIG TERP PIPE TENP PSIG FT/SEC LOAD PVYAD TVAP PUELL THELL
210740 0137.70 . 159.5 121.0 43.2 4.55 193998, 106.0 160.0 1000 115.5
Gpa INLET OUTLET AYG TENP NEAS SHELL TSHL- 1SAT- OVERALL SAT. REYNOLDS dT. COEFF. HT.SAT.
H20 TEMP TENP TENP RISE LoC. TEMP TAVG TAVG . UA . na B20 d20 COMPOSITE
90.2 71.40 - 75.73 73.56  #4.32 1= 86.10 12,49 €4.13 15526.35 3024, 87 33821.32- 956.91 67.74
70.8 72.5 2- 142,52 68,96 813,34
N 3- 86.10 12.54 15471.39 HEAT DELTA
1= 91.0 17.4 11126.9 FLOX TCONP
2~ -187.5 73.9 2623.9 8017, 59.31
3= 123.0 49,4 3924.3
EN~09-26-78T8 0~ 200P PSHELL SAl. TVAP COXND PH20 RVEL. HEAT DS S===
nC~ e 2009 . PSIG TERP PIPE TENMP PSIG FT/SEC LOAD PVAP TVAP PEELL TRELL
’ 95.8 :° 130.45 172.0 112.0 43.2 4.55 1854894, 96.0 172.0 Y4 .5 102.5
GPM INLET OUTLET - AVG - TEMD 4BAS SHELL TSHL- TSAT- CVY¥ERALL SAT. REYNOLDS i§T. CCEFF, HT.SAT.
H20 TENP TENP TEMP . RISE LOC. TEXP TAVG TAVG b2 TA A20 H20 CONPOSITE
90.2 71.62 74.86 73.28 - 3.24 1- 85.80 10.75 $7.21 13529.99 2533, 09 33€78.95 $54.9% 56.23
71.0 7.5 . : 2~ 145.19 71.98 2022. 31 .
. . 3- 85.80 12.56 11585.49 HEAT DELTA
1- 89.0 15.8 $232.9 FLUX TCONMD
2= 151.0 77.8 1871.1 3013, 53.58
3- 112.0 3753.9

38.8

Lyt




Table B.2 (continued)

ER~-09-26-78T40- 215P PSHELL SAl. TYAP COND PH20 WVEL. HEAT —emmemcenecmase])§Seme e e s e
DC- 2157 PSIG TEERP PIPE TENP PSIG FT/SEC LOAD PYA® TVAP PRELL TWELL
95.2 130.06 168.5 112.0 84,5 4.55 1a549., 95.0 179%.9 94.5 103.0
Gen INLET OUTLET AVG TENP NEAS SHELL TSHL- TSAT~ CVRIALL SAT. RUINOLDS IT. COEPY, TeSAT.
H20 TEAP TERP TENP RISE LoC. TENP TAVG TAVG oA oA H20 420 COMPOSITE
90.2 71.80 75.08 73.52 3.2% 1= 86.95 11.42 £6.63 12743.60 2568.80 33757.26 356403 56.83
: T1.4 72.0 2- 145,08 71.66 203%.37
3- 86.95 13.54 10749.31 ABAT DELTA
1= 89.0 15.6 9334.13 FLOX TCOAP
2- 149.0 75.6 1925.0 3013, 53.02
3- 1115 38.1 382n.7
En-09-26~78T40- 230P PSHILL SAT. TVAP CCHD PH20 WVEL. HEAT ————eceeeeseee) §rer cemm—c e
bC- 230p PS16 TEPP PIPE TENP PSIG ¥T/SEC LOAD DYA? TVA? PRELL TWELL
95.5 130.26 167.% 12,5 44.2 43,55 145474, 96.0 163.0 94.5 103.0
GPA  INLET OUTLET AYG TENP %BAS SHELL TSHL- TISAT~ CVERALL SAT. RZYNOLDS AT. COBFF, HT.SAT.
H20 TERP TENP TERP RISE LOoC. TEHNP TAYG TAVG oA A H20 20 COMPOSITE
90.2 71.86 75.10 73.48 3.24 1- 86.487 11.35 56.79 12821.08 2%61.81 33782.29 956.37 56. 66
71.8 72.0 2= 143.60 70.13 2078.489
3- 86.47 12.99 11197.00 HEAT DPLTA
1= 99.5 26.0 5590.0 FLUX TCONP
2- 148.5 75.0 1939, 0 3013, 53.16
3- 111.0 37.5 3876.8
EA-09-26-78740~ 245? PSHEILL SAl. TVAP CONn PH20O WVEL. HEAT e ———
DC~ C/¥- 2457 PSI1G TEEE PIPE TEN? PSIG rT/SEC LOAD TYAR TVAP PHELL TWELL
83.8 122.08 1510 104.5 43.5 8.55 156874, 83.0 164,90 83.0 101.0
6PA INLET OUTLET AYVG TENP 3RAS SHELL TSHL~ TISAT- CVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
. R20 TENP TENP TERP RISE L0C. TENP TAVG TAVG TA oA H20 d20 COMPOSITE
- 90.2 72.06 75.33 73.70 3.27 1- 91.82 5025 48.38 2922.948 3035.67 33R78.79 957.70 67.99
" 73.0 73.2 2- 134,44 60.78 2418, 00
3- 91.82 18.13 8102.52 HEAT DELTA
- 127.0 53.3 2755. 4 PLOX TCOAP
2- 181.0 67.3 2182.2 3082, 84,73
3- 102.5 28.8 5099.0
EA-09-26~78TH0~ 250P PSHILL SAT. TVAP coxNp PH20 WYEL. HERT DSS
bC~ c/v- 250P PSIG TERP PIPE TEN® PSIG FT/SEC LOAD PYA® TYAP PHLLL TRELL
77.0 116.88 155.5 103.0 43.2 4.55% 136500. 76.5 152.0 76.0 100.0
GPH INLET OUTLET AYG TERP YBAS SHELL TSHL- TSAT- CVERALL SAT. REYROLDS HT. COEFP, HT.SAT.
20 TERP TEAP TEAP  BISE 1oC. TENP TAVG TAVG6 UA o 20 . H20 CONPOSITE
90.2 72.07 - 75.33 73.70 3.26 1- 90.67 84,86 43.18 3295.25 3392, 60 33880.61 957.73 76.72
: 73.0 73.2 2- 130.64 56.94 2573. 07
3~ 90.67 16.97 8631.01 HEAT DELTA
1- 121.0 47.3 3097.2 FLOX TCONP
2- 136.0 62.3 2351.5 3034, 39.54
3- 102.0 28.3 5176. 6

O
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Table B.2 (continwed)

PN~09-26-78T00~ 3057 PSEELL  SA1. TYAP COND  PH20 WYEL. NEAT e e =) § G e ——————
e~ c/¥- 305P PSIG TERP PIPR TEMP PSIG FT/SEC LOAD PYAD TVAP PNELL  TWEILL
78.5 114,89 150.0 101.8 83,2 8.55 144566, 75.0 1489.0 73.5  100.0
6PA  INLET ~ OUTLET  AYG TENP MEAS SHELL TSHL-  TSAT- OVERALL SAT.-  REYWOLDS HT. COEFP. HT.5AT.
H20  TEMP TEND ‘TPNP  RISE 10C. TENP TAYG TAVG oA oA H20 620 COMPOSITE
90.2 72.01.  75.23 73.62 3.22 1- 96,33 88.53 41,27 2978.70 3502.56 33885.790 957.25 79.85
72.0 72.5 2= 127,15 53.53 2700.57
3« 96.33  22.71% 6365.30 HEAT DELTA
1- 119.0 45.4 3185.7 PLUX TCONP
2- 131.0 57.4 2%19.5 2994, 37.68
3- 100.5 26.9 §378.3 '
EN-09-26-75T40- 330P PSHELL  SAl. TVAP COND  PH20 WVEL. © HEAT D§Gwen
pC~- 33or PSIG TRED PIPE TENP  PSIG  PT/SIC LOAD PYAD TYA? PNELL  TWELL
T 78.3 . 118,73 138.5 99,5 43,1 8.55 122592, 76.0 180.0 T4.0 99.0
6PM . INLET - OOTLET AVG TEND NEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT. COEFP, HT.SAT.
H20 .TEMP TENP - TENP  RISE 10C. TSNP TAYG T2V6 oA oA B20 20 CONPOSITE
90.2 72.01. - 73,784  73.38 2.73 1= 92,54 15.26 81,35  8035.07 2968.85  33737.85 955,76 66,28
T 72,0 72.3 2- 121.76 88,38 2%33.85
3- 92,54 19,17 6395.08 HEAT DELTA
1- 7 102.0 28.6 §292.8 PLOX TCconp
2- " 125.5 52.1 2351.9° 2539. 38,30 -
3- 93,7 25.3 4880.9 o
A -]
PA-09-26-78T80~ 380P PSHELL  SAT. TYAP COND  DPH20 WVEL. HEAT DSS~-~-
pec~ - : 380P PSIG ' TEEP PIPE TENP PSIG PFI/SEC- LOAD pYAD 2VAD PVELL  THSLL
' 75.5  115.70 138.3  101.0 43,0 8.5% 120215, 76.0  139.0 75.0 98,5
GPN INLET OUTLET AVG TERP IEAS SHELL TSHL-  YSAT- OVFRALL SAT. RTYNOLDS T+ COEPP. RT.SAT.
20  TEWP TENP = TEHP - RISE 10C. TENP TAVG . TAVG oA . mn 120 H20 CORPOSITE
90.2° 72,39 75.07  73.73 2.68 1= B89.84- 12,21  81.96 98489.34 . 2865.51  33896,06 957,94  63.89
72.5 7 73,0 2- 123.36 089,63 2422. 99
3-  89.88 16,10 7466.89 HEAT DELTA
1- 96.5 22.8 5281.9 PLUX TCOMP
2~ 125.0 51.3 2385.5 2490. 38.98
3= 99,00 25.3 4759.2
EN<09-26-78T40- 350P PSHELL  SAT. TVAP© COND ~ PH20 YVEL. REAT DG Gmme
DC- 350p PSIG TERP PIPE TENP PSIG - FT/SEC LOALD PYAP TVAP PWELL THELL
76.0 116.10 137.0 ° 102.0  83.0 4,55 120206, 76.0 136.0 75.5 98.0
GPA INLEY OUTLET AYG TENP NBAS SHELL TSHL- ISAT= QVERALL SAT. RRYNOLDS HT. COEFF, HT.SAT.
H20 TEHP TENP TENP BRISE 10C. TEWP TAYG 1AV6 UA na A20 ‘ 420 COMPOSITE
90.2  T2.89 75.16 - 73,82 2.68 1= 87.33 11,66  42.27 - 10313.48 2843.67 33935.33 458,49 63,36
72.8 1 73.0 2- 122,85 48,63 2471. 9% ‘
° 3~ 87.33 13.50 8902.37 APAT DELTA
1- 98,0 20.2 £958. 0 FLUX TCONP
2- 125.0 51.2 2388.9 2489. 39,29
3- 101.0 27.2 4423.3




Table B.2 (continued)

EN-09-26~-78T40~ 4007

—— -————

SA1. TVAP COND PH2C WVEL. HEAT DSS==~
DC-D/H 800pP TERE PIPE TENP PSIG FT/SEC LOATD PHELL
116.88 133.0 102.5 42.8 4.55 119673, 76 .5
GPHM INLET OUTLET TEMP MEAS SHELL TSHL- TSAT- CVERALL T+ COEFP. BT.SAT.
H20 TENE TEMP RISE LOoC. TEAP TAVG 1AVG OA 420 COMPOSITE
90.2 72.45 75.12 2.67 1- 86423 11.58 43.10 1€33%.4% 958,25 61.77
72.0 72.8 2-  121.50 47.71 2%08.36
3- 86.23 12.45 $613.06 qFAT DELTA
1= 91.0 17.2 6551.9 PLUX TCOMP
2-  122.6 48.8 2451, 6 2578, 40.12
3- 102.8 29.0 8124.6
EA-09-26-78T40- 415P SAl. TVAP COND PH20 S§VEL. HEAT DSS .
DC-D/H-VHO- 4159 TERP PIPE TEUP PSIG ET/SEC LOAD PWELL
117.35 134.5 103.0 43.0 4.55 119140, 77.0
6PN INLET OUTLET TERP MEAS SHELL TSHL- 1SAT- CVZRALL UT. COEFF. HT.SAT.
H20 TENMP TENP RISE 1cC. TEAP TAYG TAVG oA 420 COMP0OSITE
90.2 72.58 75.23 2.65 1-  85.14 10.13 43.45 11757.20 958.97 60.93
72.5 73.0 2- 122,02 48,12 2476.02
3- 85. 14 11.28 10600, 97 HEAT DELTA [
1- 88.8 14.9 7997.9 PLOUX TCOMP 7Y
2- 128.0 50.1 2378.2 2467, 30.49 o
3- 105.0 3141 3831.3




Table B.3. The ORNL 40-tube cond
Group IV tests (direct-contact evaporator mode with
: Barber-Nichols brine preflash unit)

-

perform

C

data for

EN-11-03-78TH0~ 645P

SAT. .

TVAP

PH20

- sy e T > > At e W -

PSHELL COND HVEL.  HEAT ~==D35 ST
DC- ~¥YHO~ ~  645P . PSIG . TERP PIPE TENAP  PSIG  PT/SEC LOAD BYAP  TVAP PHELL  TWELL
SR ~ S 782.5. 121,11 128.0 116.0 84,0 0.0 0. 82.0 177.0 81.0 95,0
GPR  INLET . OUTLET AVG TERP NEAS . SHELL TSHL-  TSAT- OVERALL SaT. RETNOLDS HT.COEF¥. HT.SAT.
B20 = TENP TENP TENP RISE LoC, TEMP TAVG | TAVG UA UA #20 H20 COMPOSITE
0.0 66.23 70.68 - 68.84. 8.81 ° - 1+ 116.29 47.93 52.67 0.0 0.0 0.0 0.0 9.0
“ 67400 0 68401 SO G2 122,69 54,25 . : 0.0
e T 3= 116,29  47.85 0.0 HEAT DELTA
= 11640 47.6 0.0 FLUX Tcon?
2~ '128,0 55.6 0.0 0. 0.0
3= 119.0° 50.5 040 .
EN~11-03=78240- 700P PSHELL . SAT. TVAR ' COND  PH20 WVEL. 'HEAY v dtmas mmn JE G e
DC- . =YHO-. “700P . PSIG - TEHP PIPE .~ TEMP = PSIG  FT/SEC LOAD PYAP TYAP PWELL .
i L /78242 120.89 178.0.  113.5 . 82.0 0.50 33529. 80.0  190.0 79.0
GPN INLET - OUTLET - AVG TEMP'  MEAS SHELL  TSHL- TSAT- OVERALL: SAT. REYNOLDS HT.COEFF. HT.SAT.
H20 TENP . TEMP TENP . HISE . - 10C, TEMP TAVG . TAVG (1) T UA H20 520 COMFOSITE
10.0 62,66 . 71,80 . 67.03 . 8.73 1= . 117.83  75.68 . 53,86 573.83 . 806,39 . .3432.93 157,75 19.01
C68.0 69,0 L ‘ 2-..150.09 83,06 ' ... 522.86 o ‘
‘ o ' 3- 117,83 50.79 854.98 HEAT DELTA
e 188,50 71.5 560.6 . PLUX TCOAP
2= 158,0 87.0 499 .4 . 899, 37,30 -
3« 118.0 51.0 85241 =2
En-11-03-78140~ 725p PSHELL  SAT. . TVAP ' COND ' PH20O WVEL, HEAT e D R - LRSS R
DC= . =VHO= = '725P PSIG |, TENP PIPE. ' TEMP PSIG FT/SEC LOAD 2VAP TYAP PWELL
T ‘ . © T 79.5 118.88 198.0° 110.0 © 73.0 3.82 223836, 79.5  199,2 79.0
6PN : INLET  OUTLET * AVG TENP  MEAS  SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS 4T.COEPF, HT.SAT,
B20 . TENP - TENP TENP .. BISE .- 10C. = TEMP TAYG TAVG . .. OA . OA . .H20 ; H20 COMTOSITE
67.9 61.82 68.85 65.13 6.62° 1~ 127.18  80.36 . 353.70 2785.82 4168,06  22720.99 .. 721.38 100.03
1 6U40 67.5 LN 2« 18,65 79,52 .72814.90 . :
‘ 3- 127.18 ° 62.05 3607.27 HEAT DFLTA
C 1= S 148.5 83,4 2685.0 . FLOX TCONP
2~ 156.0 . 90.3% 2863.3 4635, 46.32
3-  115.5 50.4 45448,1
n-11-03~76T80~ 730P PSHELL ~ SAT. TYAP COND . PH20 WYEL, HEAT -~ DSS
DC~. ~VHO~ . ' 740P _PSIG .. TENP PIPE - TEMP PSIG FI/SEC 10AD . PVAP TvaP PWELL
o o 76.2  116.26 .198.0 . 104.0 . 69.0  3.97 258916, 76.0  199.0 75.0
GPN -~ INLET  OUTLET AVG TENP MEAS SHELL TSHL-  TSAT~ OVERALL SAT. REYNOLDS HT.COEPF. HT.SAT.
H20 TERP TENP TENP  BISE LoC. TEWP TAVG TAVG uA uaA 420 H20 COMEOSITE
78.7 61.71  68.32  65.02 6.61 1= 131.55  79.35 .51.28 3262.81 5053,34 . 26300.89 811,37 122.86
s 63a5 72.0 R 2-  125.28  60.22 4299.70
: ‘ 3= 131.55 66,53 3891.49 HEAT DELTA
1= 187.0 82,0 3158.2 FLOX TCO%P
2- 158.5 89.5 2893.5 5362, 43.58
3- 115.5 50.5 5129.0




Table B.3 (continued)

EN-11-03-78740- 800P TVAP COND PH20 HEAT ceees e PSSm=ermmm—een=
DC- -VHO- 8009 PIPE TEMP PSIG FT/SEC LOAD PVAP TVAP PWELL
196.0 101.5 69.0 270374, 71.5 194.0 68.0
GPY INLET  OUTLET MEAS SHELL TSHL=- OVERALL SAT. REYNOLDS iT+.COEFF. ET.SAT.
H20 TBNP TENP LOC. TENP TAVG UA UA 420 H20 COMPOSITE
90.2 61.02 67.04 1~ 122.25 76.15 3550.70 5733.14 29721.13 898460 139.93
63.0 66.0 2-  110.77 436.74 5785.13
3~ 122,25 58422 U644,02 HEAT DELTA
1~ 183.5 79.5 3432.3 PLUX TCO0N2
2~ 155 87.5 3091.1 5599. 40.00
3~ 106.5 42.5 6366.5 .
EN-11-03-78740- 835P TVAP COND PH20 HEAL -=-=DSS~-
pC-  ~VHO- 835p PIPE TENP PSIG LOAD PVAP TVAP PWPLL
191.0 104.0 69.0 202782. 72.5 189.0 69.0
Gepn INLET OUTLET MEAS SHELL TSHL- OVERALL SAT. REYNOLDS HT.COEFP. HT.5AT.
H20 TENP TENP LOC. TENP TAVG UA UA H20 H20 COMPOSITE
90.2 65.05 71.06 1- 127.63 72.22 3735.70 6193.66 31427.900 923.31 152.63
66.0 69.0 2- 117.28 49,22 5480462
3- 127.63 59.57 4528.70 HEAT DELTA
- 142.5 T8 3624.1 FLUX TCcoMp
‘2= 149.5 81.4 3312.6 55387. 36.60
3- 109.5 41.4 6509.9
EN~-13-03-78T40- 900P TYAP COND PH20 HEAT -==DSS
DC-  ~VHO- s00p PIPE TENMP PSIG LOAD PVAP TVAP PWELL
194.5 103.0 62.5 264805. 72.0 194.0 70.0
GPA INLET  OUTLET MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HTI.SAT.
/20 TENP TENP LoC. TENP TAVG UA UA H20 H20 CONEOSITE
.7 67.61 73.22 1- 128.88 69.81 3793.01 6362.36 34081.80 975.41 155.97
69.0 71.0 2-  112.32 41.90 6319.34
3- 128.88 58.46 4529.48 HEAT DELTA
1- 182.0 71.6 3699.1 FLUX TCOMP
2- 151.0 80.6 328ua0 5u84. 35.16
3- 108.5 38.1 6952.7 |
EN-11-03-78T40- 925P TVAP COND PH20 HEAT B g 1 3 il
DC~  -VHO- 925p PIPE TENP PSIG LOAD PVAP TVAP PWELL
195.0 101.0 59.5 264767, 7.5 196.0 68.5
6PN  TINLET OUTLET MEAS SHELL TSHL- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20 TEMP TENP LOC. TENP TAVG UA ua 420 H20 COMPOSITE
101.5 70,08 75.32 1-  125.84 67.72 3909.61 6847.34 37634.18 1045.97 167.97
7.5 73.0 2- 113.76 41.06 6448.78 .
: 3- 125.84 53.14 4932.51 HEAT DELTA
1- 141.0 68.3 3876.5 PLUX TCOMP
2- 151.0 78.3 3381.4 5483. 32.64
3- 107.0 ‘4.3 7719.0
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Table B.3 (oonthu’d)

- - e - - - -

EN-11-03~78T80~- 940P PSHELL  SAT. TYAP COND'  PH20 €VEL. HEAT DSS
DC~  ~¥RO- 940p . PS1G TENP PIPE TENP  PSIG. - PT/SEC LOAD PVAP TVAP PWELL TWELL
. . 70,0 111.19 186.0 101.0 59.5 5.12 257264. 71.5 195.0 68,0 97.0
GPM  INLET OUTLET AVG TENP MEAS SHELL TSHL~  TSAT- OVERALL S*T. REYNOLDS HT .COEFF. BT.SAT.
_B20 ' TENP - TEEP TENP. RISE ., LOC.. TEBP TAVG TAVG . UA Ua 420 H20 CONEFOSITE
101.5 70.55 75.65 73.10 5.09., 1= 120.59 63.98 38.09 4020.82 6754.01 37832.82 1048.66 165. 19
TS5 . 73.5 B 2= 115,84 82,74 6018.7¢ )
T 3% 120.59 47,49 5417.40 HEAT DELTA
1= 137,55 64.4 .3994.8 PLUX TCOMP
2=  145.5 72.4 3553.4 5327. 32.25
(3= 106.0 3249 7819.8 ,
EN~11-03-78140-1000pP PSHELL = SAT. ~  TVAP ., COND . PH20 WVEL. HEAT ‘ DSS
DC~ . <~VHO- . 1000P PSIG ., TEMP PIPE . . TEMP  PSIG, . FT/SEC. - LOAD PVAP - TVAP PWELL - THELL
i Lo ' T1.0. ,’,!12.03 189.0 102.5 .. 59.5 . 5492 . 258485. 71.5 187.0 69.0 97.5
. GPM = INLET OOUTLET AVG TEMP NEAS ' SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEFF.. HT.SAT.
H20 TENP . TEMP TEMP - RISE LOC.. TENP ... TAYG TAVG TA . oA fi2zo . #20 COMFOSITE
101.5 71.97 '77.09 74,53,  S.12 . 1= 113.60 64436 37.51 . 4016.20 6891.88 .~ 38541,81 1058.21 168.90
73.5 . 75.5 L . '; . 2= 118,03 . 39.50 . £543.15 .
- ’ ’ 3- 113.60 39.07 6615.81 HEAT DELTA
1= 1480.0 65.5 .3948.0. PLUX. TCONP
2~ . 142,5 6840 .3802.8 3353, 31.69
3- 109.0 .5 “7498.4 .- .
EN-11-03-78780-1020pP PSHELL - SAT. = TVAP COND  PH20 ¥VEL. . . HEAT --~==D5S ————
PC= ~VHO~ ... 1020P PSIG . - TENP PIPE TENP  PSIG- . PT/SEC.,. LOAD -, PVAP LYAP ‘PWELL  TWELL
T o ; 73,2 113,85 191.0°  104.5 . 60.0 5.12 .260927. 75.0 191.0 72.5 100.2
6PN INLET  OUTLET AVG TENP BEAS ‘SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20 TERP TENP TENP HRISE. - LOC. - TEMP ' TAVG TAVG . UA UA .., H20 H20 . COMPOSITE
101.5 73.86 78.63 76.05 S.17 - 117.89. 63.94  37.80. 4080.75 6902.65. 39300.67 1068.35 168.92
. 7540,.. 77.0 i S 2=, 116.05 , 40,00 6522475 .
v o 3- 117.89° 41.84 6236.11 HEAT DELTA
A= 12,0 66,0 395641 FLUX TCOMP
2= 150.0 748 .0 3528.2 5403. 31.99
3= 1110 35.0 T464.6 .
EN=11-03-78T30-1050P PSHELL  SAT. TVAP . . COND.. PH20 WVEL. HEAT S -85S ———
DC~  -VHO- .  1050P PSIG . TEMP PIPE TEMP ' PSIG - FT/SEC - LOAD PVAR TYAP PWELL  TWELL
. e +75.0 . '115.30 190.0 - 105.5 60.0 5.12 258929. 76.0 - 191.0 74.0  100.0
GPMN  INLET OOTLET  AVG TEMP©  MEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNCLDS HT.COEFF. HT.SAT.
H20 TEAP TENP TENP, - RISE 10C. TEMP . TAVG. . TAVG gA uA . K20 H20 COAPOSITE
101.5 78.28 . 79.36 76.80 5.13 . 1= 118.37 = 63.52 38.50 4076. 14 6726.14 39681.21 1073.490 103.70
T76.5 . 78.0. T C 25 117,98 81.14 T 6293.66
' ’ 3~ 118.37 81.57 6228.79 HEAT DFLTA
1= 14%1.0 64,2 4033.3 FLUX TCOMP
2= 150.0 73.2 3537.4 5362. 32.75
3~ 112.0 35.2 735643

€ST




Tablé B.3 (continued)

- -t o et

28-11-03-781T40-1120P PSHELL SAT. TVAP COND PH20 WVEL. HEAT ——eeceewone S e L R i -~
pCc-  ~VHO- 11209 PSIG TENP PIPE TEND PSIG FT/SEC LOAD PVAP TVAP PWELL TWELL
’ 78.0 117.67 196.0 106.5 64.5 4.55 263095. 79.0 196.0 76.0 103.0
GPM  INLET OUTLET AVG TENP NEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
‘H20 TENP TENP TENP RISE LOC. TENMP TAVG TAVG. UA UA 420 20 COMEOSITR
90.2 75.59 81.45 78.52 5.86 - 134.30 65.33 39.15 4027.23 6719.89 36030.90 987.00 166.07
77.5 80.0 2= 120.2% 41.72 6306429
3- 134.30 55.79 4716.16 HEAT DELTA
1=  145.5 67.0 3927.9 FLUX TCOMP
2- 154.0 7545 3485.6 5448. 32.81
3- 114.0 35.5 7415.0
EN-11-03-78T40-1150P PSHELL SAT. TVAP CON¥D PH20 4VEL. HEAT R Dl ki R e
DC~  =VHO- 1150p PSIG TENP PIPE TENP PSIG PT/SEC 10AD PVAP . TVAP PWELL  TWELL
78.5 118.06 197.0 108.0 68.5 8.55 267751, 79.0 197.5 77.90 103.90
GP8  INLET OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT. COEFF. HT.SAT.
820 TEMP TENP TERP RISE LOC. TENP TAVG TAVG UaA OA H20 H20 COMPOSITE
90.2 76.18 82.15 79.16 5.97 - 133.37 65.69 38.89 8076422 6883.97 36322.31 990.91 170.30
- 780 80.5 2= 124.53 45,37 5901.60
3-  133.37 54,21 4939.53 HEAT DELTA
1-  146.5 67.3 3976.3 FLUX TCOMP
2- 155.0 75.8 3530.6 5545, 3z.u6
3-  114.5 35.3 7577.2
BER-11-08-78T40-12201 PSHELL SAT. TVAP COND PH20O WVEL. HEAT sememceeewno ===DS§§em=~= pead S
DC-  -VHO- 1220 PSIG TENP PIPE TENP PSIG FT/SEC LOAD PVAP TVAP PWELL TWELL
768 116.41 182.0 105.5 64.5 4.55 254278. 77.0 178.90 75.0 103.90
:1:4.} INLET OUTLET AVG TENP BEAS SHELL TSHL- TSAT= OVERALL SAT. REYNULDS HT.COKFF. HT.SAT.
B20  TENP TENP TEMP BISE LOC. TENP TAVG TAVG A Ua H20 H20 COMPOSITE
90.2 76.22 81.88 79.05 5.66 - 121.95 59.60 37.36 4266.15 6805.92 36270.70 990.22 168,51
78.0 79.5. 2- 118,86 39.81 6387.32
3- 121.95 52.90 5926.68 HEAT DELTA
1- 180.0 61.0 4171.9 FLUX TCONP
2-  146.0 67.0 3798.0 5266, 31.25
3- 112.0 33.0 77117.0 .
EM-11-04-78TH0-1245A PSHELL SAT. TYAP COND PH20O WVEL. HEAT wwemeeeseeee=e=35
DC~  -VHO- 1245 PSIG TENP PIPE TEMP PSIG PT/SEC LOAD PvVaAP TVAP PWELL - -TWELL
. 78.0 117.67 182.0 105.5 64.5 4,55 248381, 79.0 178.0 77.0 102.0
GPM  INLET OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
B20 TENP TENP TENP RISE LOC. TENP TAVG TAVG UA UA H20 Hao COMEOSITE
90.2 76.75 82,28 79.51 5.53 1= 128.88 59.00 38.16 4209.80 6509.25 36480.07 993.02 159.71
77.5 79.5 2= 119.48 39.97 6214.38 .
3- 128.88 49.36 5031.68 HEAT DELTA
- 139.0 59.5 4175.3 FLUX TCOMND
2= 146.0 66.5 3735.7 5144, 32,20
3- 112.0 32.5 7645.4
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Table B.3 (continued)

C

EN-11-08-78T40- 1054

COND

- -

. PSHELL  SAT.  TVAP PH20  WVEL, HEAT T L 1.1 SN ——
pC-. -VHO~ 105A PSIG - TEMP - PIPE  TEMP PSIG FT/SEC  LOAD PVAP  TVAP  PWELL TWELL
CEe AT J77.8117.20190.0 ° 106.5  64.5 - 4,55  257769. 78.0  192,0  76.0 104.0
GPR . INLET OUTLET AVG . TEAP  NEAS SHELL  TSHL- TSAT- OVERALL SAT.  REYNOLDS HT.COBFF. HT.SAT.
B20 TEWP ' TENP TEMP  RISE. ' 10C. TENP  TAVG  TAVG 74 UA H20 H20 COMPOSITE
90.2 76.91 82,65 T9.78 5.78 ' 1= 128,32 61,92 37,01 8162.87  6889.85 36602.30 994.65 170.85
78.5 . 83.0 Lo UL 2= 118.89 0 38.M . 6659420 . o
R S ST 3-7128.32 7 B4LS0 5787.44 HEAT DELTA
' O 1= 182,50 62.7 411040 FLUX. TC0%P
: L4 150407 - 7042 367140 5338, 3,2u
3= 1130 33,2 7760.0° .
RM~11-04~70T80~ 125A - PSHELL ~SAT..  TVAP-,  COND  PH20 ~ WVEL. HEAT ~==D5S
DC~  ~VHO< 125 PSIG ~ TENP  PIPE' ~ TBNP = PSIG .FT/SEC . LOAD PVAP. . TVAP . PVWELL. . TWELL
SR (e 77.0 116,88 190.5 - 107.0. . 64.5  4.55 258302. 78,0 191.0  76.0 104.0
6P INLET OUTLET  AVG  TEMP  NEAS SHELL.  TSHL-  TSAT- OVERALL SAT.  REYNOLDS HT.COEFF. HT.SAT,
H20 TEMP  TENP TENP  RISE. . LOC. TEMP  TAVG . TAVG - UA. uA H20 H20 'COMEQSITZ
90.2 76.57 82.23 °79.35 '5.75 1~ 125.09  62.85  37.53 °8135.88  6882.09 = 36406.12" 992,03 . 170.70
7840 7 80.0 I © 2+ 119436 | 40.01° 6856.40° ‘ !
Co e : 3-77125,09 45,75 5646.88 HEAT DELTA
- 182.5  63.2 8090.2 FLUX TComp
2= 150.5 7 71,2 36130.3 5349, 31,33 -
3- 113,00 33.7 7675.9 [
. - [P h
EM-11-08-78700- 185A = PSHELL SAT.. TVAP © COND P20  WVEL. HEAT --=~DS§
DC= = «YRO=~ 145 PSIG . .TENP PIPE" TENP - PSIG ‘FT/SEC . LOAD PVAP .- TYAP PWELL TWILL
. : Lo 77.0  i16.88 193.0 -, 107.0 64.0.  8.55  259111. 77.5 .192.0  76.0. 104.0
GPM  INLET OUTLE? AVG ~ TEMP . NEAS SHELL  TSHL~ - TSAT~ OVERALL SAT. REYNOLDS HT.COEFF. 2T,SAT.
H20 TEMP  TEWP TENP  RISE  10C. TEAP . TAVG. . TAVG UA.. .. O 420 H20 COMPOSITE
90.2 76.88  82.25 79.37 S5.77 - 1= 120.46  62.89 . 37.52 8120.12 . 6906.83 36%13.96 992,14 171,44
L7848 8140 ST 2= 119,89 80452 S 6394.13 .
T - ' 3- 120,86 41,10 6305.17 HEAT DELTA
‘1= 183.5 64,1 . 4040,2 FLUY . TCOND
2= 152,0 72,6 3567.4 5366. 31,30
3- 18,0 38.6 7491.5 . .
EM-11-08-78740— 2051  PSHELL = SAT. - TVAP  COND  PH20  WYEL. HEAT S LY 11T —
pDC-  -VHO~  205A ' PSIG  TRMP  PIPE . TENP  PSIG PT/SEC  LOAD PVAP . TYAP  PWELL THELL
B I 76.8 116.73 191.0  .107.3 = 63.5  18.55  255541. 78.0 191.0  77.0 103.0
GPM  INLEY OUTLET AVG ' TENP  MEAS SHELL  TSAL- TSAT- OVERALL SAT.  REYNOLDS HT.COEFF. HT.SAT.
B20 TEMP - TEMP . . TEMP  RISE . L0C. TBAP TAVG . TAVG . UA . . . TA 420 H20 COMEOSITE
90.2  76.60 . 82.29 79,85 5.69 = 1= 122,88 62.11 . 37.28 8114.45  6854.53  36449.95 . 992,62 169.87
7945 1 88.5 L S 2= 119.11 39.66 6443.00
SUEEERE 3- 122,88  83.0% 5937.43 HEAT DELTA
1= 183.5 6.1 3939.8% FLUX TCOMP
2- 151.0  T1.6 3571.3 5292, 31,15
3- 18,0 39,6 - 7395.3




Table B.3 (coatinued)

EM-11-08-78T40- 2251 PSHELL  SAT. TVAP COND  PH20 WVEL. BEAT -Dsy
DC~  ~=VHO- 2251 PSIG TENP PIPE TEMP PSIG  FT/SEC LOAD PYAD TVAP PWELL  TW4ELL
77.2  117.048 193.0 108.0  64.5 4.55 259288. 77.5  193.0 '76.0 134.0
GPM INLET OQUTLET AVG TENP MEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLD3 HT.COEPF. HT.SAT.
H20 TENP TENP TEMP  RISE 10C. TEMD TAVS TAVG UA UA 420 H20 COMEOSITE
90.2 76.66 82.44 79.55 5.78 1= 123.94%  63.21  37.49  4101.82 6915.91  36497.61 993.25 171,67
79.2 83.5 2- 119.58 40,02 6478426
3~ 123.94%  44.39 5841.10 ABAT DELTA
1-  145.0 65.4 3961.7 FLUX TCOMP
2- 153.0 73.4 3530.2 5369. 31.28
3- 114.0 .8 7526.8
EN-11-08-78T40= 245A PSHELL  SAT. TVAP COND  PH20 WVEL. HEAT --=DSS
pC-  -VHO- 245A PSIG TENP PIPE TESP PSIG FPT/SEC LOAD PVAP TVAP PJELL TWELL
77.5 117.28 194.0 107.0 64,0 4455 256230. 78.9 193.0 76.5 W40
GPM  INLET OUTLET AVG TRNP MEAS SHELL TSHL-  TSAT- OVERALL SAT. L YYNOLDS HT.COEFF. ET.SAT.
B20 TENP TEMP TEMP  RISE L0C. TENP TAVG TAVG DA UA #20 H20 COMEOSITE
90.2 76.72 82.43 79.57 S5.M 1- 120.65 63.09 37.71 4061.37 6795.39  36507.09 993.38 158,09
79.0 85.5 2- 119.11  39.5% 6481.04
3- 120.65 41.08 6237.14 HEAT DELTA
- 4.2 64.6 3964.7 PLUX TCONP
2- 153.0 73.4 3439,5 5306. 31.57
3- 114.0 38.4 7442.5
EN~11-08-78T80- 305A PSHELL  SAT. TVAP COND  PH20 WVEL. HEAT DSS ———————
DC~  -VHO- 3054 pSIc TENMP PIPE TENP  PSIG  FT/SEC LOAD PUAP TYAP PWELL  TWELL
77.4 117.20 190.0 106.5 64.0 4.55 261656« 77.5  195.0 76.0  104,0
GPM  INLET OUTLET AVG TENP MEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COLFF. HT.SAT.
20 TEMP TENP TEMP  RISE L0C. TENP TAVG TAVG uA UA 20 H20 COMEOSITE
90.2 76.34 82,17 79.26 5.83 - 119.61  64.17  37.94 4077.31 6897.19 . 36365.15 991.48 171.17
78.0 84.5 2-  121.99 42.73 6123.59
3- 119.61  40.35 6434.73 HEAT DELTA
1-  14%5.5 6642 3950.0 FLUX TCOMP
2- 153.0 713.7 3548.3 5318, 31.65
3- 113.2 33.9 7709.0 -
N~11-04-78T780- 325A PSHELL  SAT. TVAP COND  PH20 WVEL. HEAT DSS
pC-  =-VHO- 325 PSIG TENP PIPE TEXP PSIG  PT/SEC LOAD PVAP TVAP PVELL . TWELL
78.0 117.67 199.0 107.0 64.5 4,55 263155. 78.0  200.0 76.0  104.0
GPM  INLET OUTLET AVG TEMP MEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEPF. HT.SAT.
20 TEMP TERP TERP  RISE LOC. TENP TAVG TAVG uaA A 20 . H20 .. - COMEOSITE
90.2 76.22 - 82.08 79.15 5.86 - 113.99 65.97 36.52 3989.,14  6831.33 . 36315.47 990.82 169.24
78.0 84.0 2= 121.99  42.84 6142.88 '
‘ ‘ 3- 113.99  34.84 7553.70 HEAT DELTA
- 146.0 66.9 3936.4 PLUX TCONP
2- 155.0 75.9 3469.3 5449, 32,20
3- 1135 34.4 7660.7
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Table B.3 (contiawed) -

En-11-00-78780- 3551

———— 4t =

3=

PSHELL = SAT. TVAP . COND  PH20 WVEL. HEAT ~-=DSS
‘PC~.  =YHO=- . 345A PSIG TENP PIPE = TESP  PSIG  FT/SEC LOAD PVAP . TYAP PWELL = TWELL
S S . 76.5  116.89 193.0 105.0 68.5 . 4.55 255462, 77.0  193.0 75.0  103.0
GPN  INLET OUTLET AYG TEMP ' REAS SHELL TSHL~  TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20 - TEWP TEND TENP ' RISE . LOC. .TEARP TAVG TAVG oA A H20 H20 COMPOSITE
90.2 76.54 . 82,23 79.38, 5.69.. 1= 120,11 62.62 °© 37.11 4079.32 6883.27  36420.49 992.22 170.73
. 78.5 84.0° . C 2= 122,15 . 82.77 . '5972.55 ..
: L 3- 128.91 44,73 5710.75 HEAT DELTA
1~ 143.0 63.6 8015.5 FLUX Tconp
2- 151.5 72,1 3542,2 5290. 30.99
3= 1M12.5 33.1 77134
. EN=11-04-78T80~ 405A PSHRELL © SAT.  'TVAP COND = PH20 = WVEL. HEAT D3S
DC=_  =VYBRO~ 305A PSIG . TENP PIPE TENP  PSIG PTI/SEC LOAD PYAP TVYAP PYELL TWELL
S Co 784 115,62 198.0 . 107.0  68.5 ' 4,55 259545, ° 76.0  198.0 75.0  103.0
. GPA  INLET OUTLET AVG TRAP NEAS SHELL TSHL~  TSAT- OVERALL SAT. REYNOLDS HT.COEPF. HT.SAT.
R20 TENP TENP NP RISE LOC. TENP TAVG . TAVG JA gA #20 H20 ; COMFOSITE
90.2 76.42 82,20, 79.31  5.78. ° 1~ 126.60° 63.35 36.31 .4096.75 7147.70  36387.53 991.78 . 178.66
B 8.0 83,2 ' e 2= 117488 38457 ' 6728.36 o
' P ' 8 3~ 126.60 47.29 S488.41 HEAT DELTA
1= 148.0 64.7 - 4012.0 FLUX TCoNP
2- 153.0 73.7 3522.0 5375, 30.08
3- 112.0 32.7 7739.1 ;
‘!!'I—"—Olf?B!M)‘ 425A PSHELL SAT. TVAP - COND PH20 WYEL. 'HEAT DSS~ -
DC- ~V#O-  425A.  PSIG . TEWP BPIPE _ TENP = PSIG PT/SEC _ LOAD PVAP TYAR PVELL TWELL
o ‘ o 76.0 - 116,10 193.0 * 107.2  64.5 4.55 259308. 76.5 192.5 75.0  103.0
GPN IRLET OUTLET AVG . TENP HEAS SHELL TSHL~ TSAT- OVERALL SAT. REYAOLDS HT.COEPF. HT.SAT.
#20 TENP  TENP TERP - RISE 1L0C. TEMP TAYG . TAVG T BA . A20 H20 COMFOSITE
90.2 76.78 ° 82.56  79.67 . 5.78 - 1 122.35' 62.83  36.%2  4153.35 °.7119.01  36551.87 993,98 177.72
S 78.0° | -88.0 : R 2= 121.99 A2.32 6127.80 o
: Pl 3~ 122.35 42.68 6075.62 HEAT DELTA
1= 184.0 68.3 4031.0 - FLUX TCONP
2= 7152.0 - 72.3 3585.1 5370, 30.22
3-  107.0 27.3 94385
EM=11-08-T8780~ 435A PSBELL  SAT. TVAR. COND ° PH20O WYEL. ‘HEAT DSS -
DCf =YHO~ 4454 PS1IG TENP PIPE . YEmP PSIG FT/SEC LOAD PYAP TYAP PRELL TWELL
¥ : 77.8  117.20 199.0 ° 109.0 68.5 4.55 263076. 78.0 . 198.0 76.0  104.0
GPHN INLET OUTLET AVG TENP MEAS SHELL TSHL- TSAT~- OVERALL SaT. REYNOLDS HT.CCEFF. . HT.SAT.
H20 " TENP TENP TENP RISE LOC. - TENP TAVG TAVG UA . UA 420 H20 COMEQSITR
90.2 76.82 82.68 79.75 ° 5.86 1= 125.87 64.62  37.45 u4072.96  7025.62 36587.75 994,46 174,90
78.5 85.2 2- 126,36 44,61 5897.30
: 3-125.87  46.12 5733.63 HEAT DELTA
1- 147.0  67.3 3911.9 FLUX TCoxp
: 2-  156,2 76.5 Jout, 5448, 31.15
113.5 33.8 C 7794 .8
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Table B.3 (continwed)

LA e e e
E%-11-04-78T40- 5051 PSHELL  SAT. TVAP COND  PH20 WYEL. ATZAT —mmmemmemmmeoso)§§em e~ m—em—
pc-  -VHO- 5054 PSIG TENP PIPE TEMP PSIG  PT/SEC LOAD PVAP TYAP PWELL  TWELL
: 78.0  117.67 199.0  109.0 64,5 4.55 262247, 78.0 193.0 77.0  105.9
6P8  INLET OUTLET AVE TENP MEAS SHELL TSHL-  TSAT- OVEBRALL SAT. REYNOLDS HT.COEFF. HI.SAT.
520  TERP TENP TEAP  RISE LOC. TENP TAVG TAVG A uA H20 20 CONIG3ITR
90.2 77.36 83.21 80.29 5.88 1~ 132,87 64.62 37.38 4058.46 7014.88  26831.12 990.70 175,71
79.0 85.5 2-  125.41  45.13 5811.29
3- 132.87 52.58 4987.47 HEAT DELIA
- 147.0 66.7 3930.9 PLOX TCOMP?
2- 156.0 75.7 34863.7 5431, 31.08
3- 109.0 28.7 9133.1
EN-11-04-78T40- 525A PSHELL  SAT. TVAP COND  PH20 WVEL. HEAT R Y R
pCc-  ~VHO- 5251 PSIG TENP PIPE TEXP PSIG  PT/SEC LOAD PVAQ TVA? PWELL  TWELL
77.2 117.04 200.0 108.5 64.5 4,55 264653, 77.¢ 200.0 76.0  104.0
6PN  INLBT OUTLET AVG TEND MEAS SHELL TSHL-  TSAT- OVERALL SAT. BREYNOLDS HT.COEFF. HT.3AT.
H20  TENP TENP -TEMP  RISE LOC. TENP TAVG TAVG UA ua H20 H20 COMZOSITE
90.2 77.04 82.94 79.99 5.90 1= 124.39 65.02 37.05 4070.29 7142.32 36545.93 995.90 178.35
: 79.0 85.0 2-  123.50 43.59 6082.58
3= 128.39 84.40 5960.32 HEAT DELTA
1-  186.5 66.5 3979.1 PLOX TCOAP
2- 156.5 76.5 3459.0 5431, 30.73
3- 114.0 33,0 7781.3
EM-11-04~78T40~ 545A PSHELL  SAT. TVAP COND  PH20 WVEL. HEAT DSS ——
DC-  -VHO- 5454 PSIG TENP PIPE TENP  PSIG PT/SEC LOAD PVAP TYAP PRELL  TWELL
77.0 116.88 199.0 108.0 64.5 4.55 265482, 77.0 199.0 75.0  104.0
6PA  INLET OUTLET AVG TENP MEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20  TENP TEMP TENP  RISE LOC. TEMP TAVG TAVG TA uA H20 H20 COMTOSITE
90.2 76.87 82.79 79.83 S.91 1~ 123.56 65.07 37.05 4079.8%1 7165.42 3662u4.53 994.95 179.08
78.2 79.5 2~ 122.45 42.62 6228.84
. 3- 123.56  43.73 6070.54 HEAT DELTA
- 147.0 67.2 3952.5 FLUX TCo¥P
2- 156.0 76.2 3485.4 5498, 39.70
3- 113.0 33.2 8004.0 ,
EM=-11-04~78TH0~ 605A PSHELL  SAT. TVAP COND . PH20 WYEL. HEAT -DS$
DC~-  -VHO~ 605a PSIG TENP PIPE TE4P PSIG  PT/SEC LOAD pvAR TVAP PHELL = TWELL
: ‘ 76.6  116.57 188.5 107.0  64.5 4.55 267395, 77.0  199.0 77.0 104.0
GPM  INLET OUTLET AVSG TEMP NEAS SHELL TSHL~  TSAT- OVERALL SAT. REYNOLDS HT.COZPF. HT.SAT.
20 TEMP TENP TENP  RISE LOC. TENP TAVG TAVG ua uA H420 H20 CONPOSITE
90.2 76.76 = 82,72 79.78% 5.96 1= 122,32 65.43 36.83 4086.89 7260.27  36584.46 994 .41 181.97
. 77.5  83.5 2- 123.16  43.42 6158. 94
o 3- 122.32 42.58 6280455 HEAT DELTA
1= 147.0 67.3 3975.7 FLUX TCOMP
2- 155.5 75.8 3529.6 5537. 30.43
3- 12,0 32.3 8239.4
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Table B,3 (contiaued)

C

PSHELL

> o =

EN=-11-04=78T40- 625A SAT. TYAP COND  PH20 WVEL. HEAT ) 1Y R
pC=  =YHO- 6251 PSIG - TENP PIPE TENP PSIG  PT/SEC LOAD PYAP TVAP PWELL THELL
B - 75.8  115.62 189.5 105.0 64.5  4.55 258480, 76.0 192.0 T4.0 134,90
GPN - INLET OUTLET AVG "TEBP MEAS SHELL TSHL-  TSAT- OVERALL 5AT. REYNOLDS HT.COBFF. HT.SAT.
R20  TENP TENP TEMP  RISE LOC. TENP TAVG TAVG A ua H20 " H20 COMFOSITE
90.2 76.80 82.56 79.68 5«76 1- 118.99 61.92 35.94 4174.19 7192.09 36556. 14 994,04 179.92
76.5 83.0 : 2- 120.52 ° 40.8% 6328.38
: 3- 118.99 - 39.31 6576.16 HEAT DELTA
1= 18,5 61.8 4181.2 FLUX TCoMPD
2- 150.0  70.3 3675.8 5353, 23.75
3- 1NM.0 31.3 8252.3
, : . A
EM-11-04~78T40- 710A PSHELL  SAT.  TVAP COND ~ PH20 WVEL. HEAT e e J§G e ————————
nC~  ~VHO- 740A PSIG TESP PIPE TERAP-  PSIG  FT/SEC LOAD PVAP TVAP PVELL  TWELL
o ' Tha0 114,49 196.0 100.0 64.5 §.55 270157, 74.0 199.0 72.5 103.0
-GPN INLET OUTLET. AVG TEMP NEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HI.SAT.
H20 - TEMP TEMP TENP  RISE LOC. TEMP TAVG TAVG OA UA #20 H20 CONTOSITE
90.2 71.52 77.53 74.53 6.02 1= 121,59 67.53  39.96 4000.61 6760.25 38245.73 962.76 168.09
71.0 77.0 T 2= 114,39 39.87 6776.06 : ' )
o 3~ 121.59 47.07 5739.82 HEAT DELTA
1-  182.0° 67.5 4003.8 PLUX TCOMP
2= 151.0 76,5 3532.6 5594, 33.28
3~ 108.0 33.5 8070.5 -
A-11-04=-78T40~ 740A PSHELL  SAT. TVAP  ~ COND  PH2C W¥VEL. HEAT —— ~-DS5- ————
DC~  ~VHO- 740A PSIG . TENP PIPE TEAP PSIG  FT/SEC . LOAD PVAP TVAP PWELL  TWELL
i 65.0 106.93 201.0 97.0 64,8 §.55 281164, 63.5  202.9 65.0 97.9
GPA . INLET  OUTLET ‘AVG TENP ‘MEAS SHELL TSHAL-  TSAT- OVE3ALL SAT. REYROLDS HT.CORFF. BI.SAT,
H20  TENP TENP TEMP  RISE LOC. TENP TAVG TAVG gA Ja H20 H20 CONEONSITE
90.2 66.39 72.65 69.52 6.26 -  121.04 71.74 37.41 3919.33 7516. 14 32055.01 932.23 . 192.61
65.5 72.0 ' 2=~ 108.01 38.50 7303.61
o 3- 121.04% 51.52 5457.21 HEAT DELTA
- 144,0 74.5 3774.9 PLOX Tconp
2- 152.0 82.5 3408.8 5822. . 30,23
3- 103.0 33.5 8397.4
ER-11-08-78240~ 800A PSHELL  SAT. TYAP CORD . PH20 WVEL. HEAT e LR TR S E 1
DC~  ~VHO~ 800A PSIG TENP PIPE TEMP  PSIG  FT/SEC 1OAD PVAP TVAP? PWELL  TWELL
- 66.4  108.14 201.0 97.0 65.0 4.55 290809. 68.0  203.0 66.0 97.0
GPM  INLET OUTLET AVG TENP NEAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20  TEMP TENP TERP  RISE LOC. TENP TAVG TAVG UA UA 420 420 COMTOSITE
90.2 64.57 = 71.0%8 67.80 6.48 1= 113,06  73.60  40.33  3951.22  7210.15  31313.47 921.76 183.47
64.0 70.0 ' 2= 107,41 39.61 7342.32
- ' 3= 113.00 45.25 6426.62 HEAT DELTA
1= 144.0 76.2 3816.6 FLUX TCONR
2~ 151.5 83.7 3474.6 6022. 3:.82
3- 102.5 34.7 8331.8

6ST




Table B.3 (continved)

ER-11-08-78T40- 930A

WVEL.

- -

PSHELL SAT. TVAP COND PH20 HEAT emeecencem———- ==DSSe~emmmnenscnenn
- DC=-  =VHO- 930A PSIG TENP PIPE TENP PSIG PT/SEC LOAD evap TYAZ PWELL THELL
65.5 107.36 201.0 97.5 66.0 4.55 282386. 67.9 200.0 64.0 96.0
(-1 4] INLET. OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
B20 TEAP TEAP TENP BISE LoC. TENP TAVG TAVG JA UA H20 H20 COMPOSITE
90.2 63.98 70.27 67.13 6.29 - 113.79 72.86 40.23 3875.88 7019.19 31029.75 917.62 177.71
63.0 69.0 2- 106.23 39.10 7221.77 )
3- 113.79 46.66 6051.39 HEAT DELTA
1- 143.0 75.9 3721.9 FLUX TCO%P
2= 1512 84,1 3358.9 58u8. 32.91
3- 102.0 34.9 8097.9
EN=-11-04-78740~ 950A PSHELL SAT. TVAP COND PH20 WVEL. HEAT -==DSS e
pC-  -VHO- 950A PSIG TENP PIPE TENP PSIG PT/SEC LOAD PVAP TYAP PWELL  TWELL
65.6 107.45 200.0 97.0 66.0 4.55 283748, 68.0 200.0 64.0 96,9
-1:4.] INLET OUTLET AVG TENP BEAS SBHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEPP. HT.SAT.
H20  TRAP TENP TBNP RISE LOC. TENP TAVG TAVG Ui UA H20 H20 COMPOSITE
90.2 63.92 70.24 67.08 6.32 - 112.04 72.76 40.36 3899.94 7029.67 31010.71 217.35 178.05
63.0 70.0 2- 105.88 38.80 7313.51
C 3- 112.04 448,95 6312.13 EAT DELTA
1= 142.5 75.84 3762.4 FLUX TCOAP
2- 151.0 83.9 3331.3 5876. 33.00
3- 102.0 34.9 8126.6
EM~11-08-78730-1010A PSHELL SAT. TVAP COND PH20 WVEL. HEAT B i
e~ -VRO~ 1010A PSIG TENP PIPE TENP PSIG PT/SEC LOAD PVAP TVAP PHELL  TWELL
65.4 107.27 201.0 96.5 66.0 4.55 284872, 68.0 202.0 63.0 96.0
6PN INLET OUTLET AVG 4.1} 4 BEAS SHELL TSHL- TSAT- OVERALL SAT. R2YNOLDS HT.COEFF. HT.SAT.
H20 TEAP TENP TENP RISE LOoC. TENP TAVG TAVG UA UA H20 H20 COMEOSITE
90.2 68.12 70.46 67.29 6.35 1~ 108.35 72.36 39.98 3936.88 7125.08 31098.34 918.60 180.96
6lUe0 70.0 2~ 104.97 37.68 7560.92
3~ 108.35 41.06 6937.61 HEAT DELTA
1~ 143.0 75.7 3762.6 FLUX TCOMP
2- 152.0 84.7 3362.9 5899. 32.50
3~ 1015 8.2 8327.0
EN~11-03-78740-1080A PSHELL SAT. TVAP = COND PH20 VVEL. HEAT -DSS -
DC~  ~VHO- 1040A PSIG TENP PIPE TENP PSIG PT/SEC LOAD PYAP TVAP PWELL  TWELL
64.0 106.05 197.0 95.2 66.2 4.55 280769. 65.0 198.0 62.0 95.0
GPM  INLET OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20 TENP TENP TENP RISE LOC. TEHNP TAVG TAVG UA gA H20 H20 COMPOSITE
90.2 68.32  70.57 67.84 6.26 - 113.88 70.23 38.60 3997.63  7273.09 31164.37 919.55 185.54
63.5 70.0 2- 102.33 34.88 8048.70
3- 113.88 56.43 6046.87 HEAT DELTA
- 141.0 73.6 3817.1 FLUX TCONP
2= 189.0 81.6 3442.7 - 5814, 3134
3- 1010 33.6 8367.2

C

091




Table B.3 (continued)

28~ 11=00-78280-1055A

WVEL. .

—~ - -

PSHELL  SAT. TVAP COND PH20 HEAT DSsS —————
bpC~ ~YHO- 10552 PSIG TENP PIPE TENP PSIG PT/SEC LOAD PYAP TVAP PWELL  TWELL
. o . 68.2 106.22 195.0 96.5 66.5 8.55 276252. 66.0 196.0 62.0 96.0
- GPN . INLET OUTLET AVE - TEANP MEAS SHELL TSHL- ISAT- OYERALL SAT. REYNOLDS HT.COEFPF. HI.SAT.
H20 TENP TERP TENP BISE LoC. TENP TAVG TAVG Ua A H20 H20 CONFOSITRE
90.2  64.54 70.69 ' 67.61 6.15 1- 1148.07 -69.88 38.61 3953.25 7155.38 31237.29 920.59 131.81
65.0 70.0 © 2= 103.04 35.42 7738.71
s . 3~ 114,07 46,85 - 5946.69 HEAT DELTA
- 151.0 13.4 3768.4 FLUX TCcone
2- 148.5 80.9 3315.48 5721. 31.46
‘3= 100.5 32.9 8800.5
PR-<11-04-78T40-1200P PSHELL SAT. =~ 7TVAP CO¥D PH20 "WVEL. HPAT DSS ———
DC- ~YRO~ 1200A PSIG TERP PIPE TEMP PSIG  FT/SEC LOAD PYAP TVAP PWELL TWELL
P S 64,2 106.22 195.0 95.5 67.0 8.55 = 276232. 66.0 194.0 63.5 97.0
GPR INLET - OUTLET AYG TEEP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT,COEFF. HT.SAT.
H20 TEMP TENP . TENP RISE '10C. TENP TAYG TAVG UA uA H20 H20 COMIOSITR
90.2 65.50 71.65 '68.58 6.15 S T= 111,69 69.10 37.65 3997.50 - 7337.65 31649.52 926.48 187.25
. 6825 71.0 o ' 2= 102.33 -33.75 8183.34
s o 3= 111.69 83,12 6406.59 HEAT DELTA
- 180.0 - 71.8 3867.5 PLUX TCONP
. 2= 150.0 81.4 3392.5 5720. ~ 30.55
3= 101.0 32.a 8519.5 '
En-11-08-78T80-1200P PSHELL  SAY. . TVAP COND PH20 WYEL. BEAT -==DSS ———
DC «¥d40- ~1200P PSIG TENP PIPE . TENP PSIG PT/SEC LOAD PVAP - TIVAP PWELL TWELL
Bros : k 64.5 106.49 186.0 95.0 63.5. - 4.55 165811, 64,0 187.0 63.0 90.0
GPY.  INLET  OUTLRET - AVG TENP MEAS SHELL  TSHL- TSAT- OVERBALL SAT. REYNOLDS HT, COEFPF. HT.SAT,
H20 - TEWP TRuP TEMP  RISE LoC. TERP TAVG TAYG UA . ua . 420 H20 CONPOSITE
90.2 64.81 68.50  66.66 3.69 1- 86.00  56.30 39.83 2945.08 4162.92 30828.24 918.73 96.6 8
65.0 67.0 sl 2= 136.15 69.49 2386.10
- s 3- 86.00 19.35 8570.19 HEAT DELTA
- 139.0 72.3 2292.0 FLUX TCOu?
2= 147.5 80.8 2051.0 3534, 35.52
3~ 98.0 31.3 5289.9
BR-11-08-78T40-1230P PSEELL  SAT. TYAP - COND PH20 HVEL. ~ HEAT DSS -
11 -YHO- -1230P PSIG TEMP PIPE  TEHP PSIG PT/SEC LOAD BYAP TVAP PYELL  TWELL
. 78.2 - 117.82 190.0 109.0 63.5 4,55 246210, 80.0 189.0 77.5 105.0
6PN INLET OUTLEY? AVG TENP MEAS SHELL TSHL- TSAT- OVERALL- SAT. REYNOLDS HT.COEPF. HT.SAT.
H20 = TENP TEXP k31,3 RISE 10C. TENP TAVG TAVG UA UA 320 H20 COMDP0SITE
90.2 63.83  70.31 67.57 5.49 1= 98. 38 62.31 50.25 3951.20 4899.59 31218.57 920.33 116.18
65.0 69.0 7 2= 135.688 68.31 3608.40
: 3- 98.38 30.81 7991.80 HEAT DELTA
- 143.0 75.4 3264.1 PLUX TCONP
2= 153.0 85.4 2882.0 5099. 43.38
3- 12.0 a4.4 5581.7
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Table B.3 (continued)

2 i b o Ay o 40 Ul D W Y D o B St e s A D

EN-=11-08-78T730- 100P TVAP COND P20 WVEL. HEAT R e 1 L
nc ~VYHO=- - 100P PIPE TENP PSIG PT/SEC L0aAD PVAP TVAR PWELL  TWELL
196.0 107.0 63.5 4.55 2551464 78.0 194, 0 76.0 105.0
GPN INLET OUTLEY MEAS SHELL TSHL- TSAT~ OVERALL REYNOLDS HT.COEFF. HT.SAT.
H20  TEAP TENSP LOC. TENP TAVG TAVG Ua 120 H20 COMEOSITE
90.2 64.83 70.51 1= 98.81 76.97 49.37 3315.03 31261.15 920.94 123.51
65.0 70.0 2= 138.99 71.32 3577.40
3- 98.81 31.14 8194. 14 HEAT DELTA
- 148.5 80.8 3156.6 FLUX iconp
2- 155.5 87.8 2905.0 5284, 42.78
3- 1115 43.8 5821.3
EN-11-08-78T40~ 120P TYAP COND PiI20 WVEL. HEAT e Sttt se=~DSSemrmmmer e ana
bC -VHO~ - 1209 PIPE TENP PSIG PT/SEC LOAD PVAP TVAP PWELL TWELL
198.0 105.5 63.5 4,55 261537. 77.5 197.0 7445 5.0
GPM  IVLET OUTLET MEAS SHELL TSHL- TSAT- OVERALL REYNOLDS HT+COEFF. HI.SAT.
H20  TENP TENP LOC. TENP TAVG TAVG UA H20 H20 COMPOSITE
90.2 68.67 70.49 1- 106.14 77.75 48. 135 3363.74 31222.09 920.38 130.22
64.5 69.0 2= 136,50 68.92 3794.52
3= 106. 14 38.56 6782.67  HEAT DELTA
- 149.0 81.4 3212.2 FLUX Tcoup
2-  155.5 87.9 2974.7 5416. 41.59
3- 110.0 42.4 6165.3
EN-11-08-787240- 200P TVAP COND PH20 WVEL. - HEAT - DSS~ -
DC -V¥HO~ -~ 200P PIPE TENP PSIG FY/SEC LOAD PVAP TvAp PUELL T4ELL
184.0 102.5 63.5 4.55 250274. 75.0 183.0 72.0 103.0
GPM INLET OUTLET MEAS SHELL TSHL~ TSAT- OVE2ALL BEYNOLDS HT.COEFF. HT.SAT.
H20 TENP TEMP L0C. TENP TAVG TAVG ga H20 H20 COMLOSITE
90.2 68.94% 70.51 1- 94.27 69.00 46.36 3627.30 31284.39 921.27 129.91
64.5 68.0 2-  131.23 63.51 3940.71
3- 94, 27 26.55 9427.29 HEAT DELTA
1-  142.5 74.8 3347.0 FLUX TCONP
2= 147.0 79.3 3157.0 5183. 39.89
3- 108.5 40.8 6137.9
E8~11-08-78T40~ 230P TVAP COND PH20 WYEL. HEAT et ) 1 et
nC -VHO~ = 230P PIPE TERP PSIG FT/SEC LOAD PVAP TYAP PRELL TWELL
182.0 103.5 63.5 4.55 249564, 73.0 180.0 71.0 103.0
GPH INLET OUTLET MEAS SHELL TSHL- TSAT- OVERALL REYNOLDS HT.COEFF, . RT.SAT.
H20 TEmMP TENP LOC. TENP TAVG TAVG UA H20 H20 COMEOSITE
90.2 64.88 70.44% 1- 96.55 68.43 44,70 3646.91 31257.86 920.89 135.12
64.5 69.5 2-  125.95 58429 4281462 )
3- ~ 96,55 28.89 8637.88 HEAT DELTA
-  1451.0 73.3 3403.0 FLUX TCoueP
2-  145.5 77.8 3206.2 ‘5168, 38.25
3- 107.0 39.3 6344.2
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Table B.3 (continued)

EA~-11-08-78T40~ 300P

PSHELL

- -

SAT. TVAP COND PH20 HYEL. HEAT e e e el
bC -YHO- -~ 300P PSIG TERP PIPE TENP  PSIG PT/SEC LOAD pYAR TVAP PWELL  TWELL
66.5 108.23 184.0 98.% 59.5 5.05 254305. 67.5 182.0 65.0 100.0
6P8  INLET OUTLET AVe TERP HEAS SHELL TSHL- TSAT- OQVERALL SAT. REYNQLDS #T.COEPP. AT .SAT.
R20 - rENP TENP TENP  RISE LOC. TENP TAVG TAVG UA UA H20 H20 COMPOSITE
100.1 68.77 69.87 67.32 5.10 1- 89.82 66.86 80.91 3803.75 6216.40  34544.45 999.05% 15111
65.0 67.5 2- 148,23 46.91 5421.32
3= 89.82 22.50 11300.58 REAT DELTA
1= - 139.0 T1.7 3547.7 FLUX TCONP
2~ 1440 16.7 3316.4 5266. 34.85
3~ 103.0 35.7 7127.2
Er-11-08-78T40- 330P PSHELL  SAT. TVAP COND PH20 " WVEL. HEAT DSS Etatutatauted
oc -¥H0~- -~ 330p PSIG TENP PIPE TERP PSIG PT/SEC LOAD PVAP TVAP PWELL  TWELL
66.2 107.97 173.0 99.0 59.5 5.05 253%62. 67.5 179.0 64,0 99.0
GPM  INLET OUTLET AVG . TEMP HEAS SHELL TSHL- TSAT~ OVERALL SAT. REYNOLDS HT.COETrF. RT.SAT.
n20 TEMP Tenp TEMP . BISE LOC. TERP TAVG TAVG 113 OA H20 H20 CONFOSITE
100.1 65.38 70.46 67.92 5.09 1- 87.90 62.08 40.05 4084.26 6331.53 34829.09 1003.04 154. 30
65.0  68.0 .2= 109.82 ¢ 41.90 . 6051.04 ) }
3- 87.90 19.98 12690.52 BEAT DELTA
- 13,0 66.1 3837.1 FLUX TCOMR
2~ 11,0 73.1 3469.6 - 5251, 34.03
3- 102.0 kL P 7439.9
m-11-08-78140~ 800P PSHELL SAT. ‘TVAP COND PH20 WYEL. HEAT DSS
bC =-YHO- = 400P PSIG : TEMP PIPE TENP . PSIG PT/SEC LOAD PVAP.  TVAP PWELL - TWELL
66.2 107.97 182.0 98.5 59.5 5.05 261074, 67.0 1810 "64.5 99.0
GPN  INLET  OUTLET  AVG TENP "MEAS  SHELL TSHL- TSAT- OVEZALL SAT. REYNQLDS HT.COEFP. HT.SAT.
B20 TENP TENP TEMP RISE LOC. ' TENP TAVG ~ TAVG PR S ua 120 - H20 CONPQSITE
100.1 65.88 70.68 68,06 5.24 1- 91.94% 66.03 39.90 3954.02°  6542.63 34897.54 1003.99 160. 36
66.0 68.0 . 2- 111,10 43.04 6065459 )
a 3~ 91.94 23.88 10934460 HEAT "DELTA
1- 135.0 66.9 3900.3 PLOX, TCONR
2-  153.0 8.9 3883.9 5406, RERR D
3- 102.5 Ml 7591.2
EB-11-08~78TA0- 430P " PSHELL . SAT. TVAP COND . PH20 WVEL. HEAT —rmmm s e nnecen e ————————
BC -VHO-~ - 430P . PSIG TENP PIPE TENP PSIG FT/SEC " LOAD ‘PYAP TYAP PYELL  TWELL
' ) 64.6 106.57 184.5 98.0 59.5  5.05 ° 259934, 67.0 184.0 63.0 98.0
GP®  INLET OUTLET . AYG TENP NEAS  SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. . HT.SAT.
H20 TENP TENP TENP RISE LOC.  TEMP TAVG TAVG TA oA 420 H20 comrosire
100.1 65.22 70.43 67.83 5.22 1- 91.72 67.26 38.75 3864.82 6708.34 34784.55 1002.41 1~5{24
65.0 67.5 2= 112.2% 834,39 5856427
3- 91.72 23.90 10877.08 HEAT DELTA
1- 135.0 67.2 - 3869.5 FLUX TCOMP
: 2= 144,0 76.2 3812.3 5383. 32.5%
3- 101.0 33.2 7835.3
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Table B.3 (continued)

- oy o e D . 2 PO D o e A

HI.SAT.
CONMFOSITE
168.25

DELIA
TCoNP
32.58

- _—————— - - -

HT.SAT.
COMFOSITE
171.33

DELTA
TCOMP
32.25

En-11-08-78T40- 500P PSHELL SAT. TVAP COND PH20 SVEL. HEAT B it dd 121 L e i
nc -vao- - 5009 PSIG TENP PIPE TENP PSIG PT/SEC LOAD PVAP TVAP PYELL  TWELL
64.6 106.57 188.0 96.0 59.5 5.05 264665. 67.0 188.0 63.0 38.90
6PN INLET OQUTLET  AVG TENP MEAS SHELL ~ TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF.
R20 TENP TENP TENP BISE LOC. TENP TAVG TAVG ga -UA H20 H20
100.1 65.05 70.36 67.71 5.31 1= 93.80 68.88 38.86 3842.49 6809.89 34729.00 1001.63
65.0 68.0 2- 106.79 39.09 6771.46
3~ 93.80 26.09 10144.20 HEAT
1- 137.0 69.3 3819.6 FLUX
2- 186.0 7843 3380.5 5481.
3- 101.0 33.3 7949.9
A-11-08-78T40- 530P PSHELL SAT. TVAP COND PH20 WVEL. HEAT -DSS~- —————
DC -YHO~- - 530P PSIG TEMP PIPE TENP PSIG PT/SEC LoAD PYAP TVAP PWELL  TWELL
63.8 105.87 191.0 97.5 59.0 5.05 266834, 65.5 1948.5 62.5 97.0
GPN  INLET OOTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEPPF.
B20 TBAP TENP TENP RISE LOC. TENP TAVG TAVG ua ua H20 H20
100.1 68.58 69.9% 67.26 5.35 1= 97.36 70.19 38.61 3801.80 6910.88 34517.32 998.67
65.0 67.5 2- 108.80 41.54% 6424.15
3- 97.36 30.10 8864.74 HEAT
1- 138.5 1.2 3745.7 FLUX
2- 1487.5 80.2 3325.5 5526.
3- 105 34.2 7793.5

——— v - -
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Table B.4, The ORNL 40-twbe

porf

svaporator mode without Barber—Nichols brine prefliash uait)

data for Grouwp IV tests (direct-conmtact

C

- - - —m- - -

!H""OG"’B‘!'D‘JN’OP PSHELL SAT. TVAP COND‘ PH20 WYEL. HEAT m——menecsenecccssen)§ievrnccrceccneene
DC - ~YHO- -1200p PSIG TEMP PIPE TENP PSIG FT/SEC LOAD PVAP TVAP PWELL THELL
82,5 12%.11 183.0  105.0, 61.5  8.55  198712. 82.5 188.0  80.0  9K.9
GPN INLRT OUTLET AYG TEND REAS SHELL TSHL~- TSAT~ OVERALL SAT. REYNOLDS AT.COZFF. HT.SAT.
H20 TENP k34,14 TERP RISE LOC. TENP TAVG TAYG UA gA q20 B20 COMFOSITZ
90.2 65.82 69.85 67.68 4,83 1= 103.77 . 63.80 - 53.47 3114.79 - 3716.43  31246.77 920.73 45. 14
65.0  69.0 ‘ 2- 138.52 70.88 2803.32
3« 103.77  36.13 5499.84 HEAT DELTA
1= 185.0 ° T7.4 2568.6 FLUX TCOYP
2= 189.5  B81.9 24278 4115, 43,33
3- 108.0  40.4 4923.1
EA-11-06~-78780-1235P PSHELL SAT. TVAP COND PR20O WYEL. HEAT -==DSS - .
DCc «-YHO~ -1235p PSIG TENP PIPE TENP PSIG rT/SEC LOAD PVAP TYAP PHELL THELL
83.0 . 121.48 179.0 . 106.0 6.5  &.55  198100. . 83.0 178.0  82.0  97.0
GPN INLET OUTLET AVG TENP HBAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS fiT.COEBFPPF. HT.SAT.
"20 TENP TENP TENP RISE LOC. TENP TAVG TAVG UA UA H20 H20 CONPOS1TE
90.2 65.88 70.29 68.09  4.B1 1- . 97.84 60.75. 53.80 3260.74  3709.9%  31439.45. -923.48 34.95
6640 . 70.0.. 2- 137.23  69.1 . 2865.18 . T \ A ,
' 3- ' 97.84  29.75 . 6658.38 HEAT DELTA
1- 183.0  73.9 268409 PLUX TCONP
2- 188.5  80.0% 2063.5 4102, 48.29
3« 11,0 42.9 4616.3
ER=11-06=-78TN0~ 115P PSHELL SAT. TYAP . COND‘ PH20 WVYEL. . HEAT e e e e T R e e
oC -YHO— - 115 . PSIG TENP PIPR TENP PSIG PT/SEC LOAD PVAP TVYAP PHELL TWELL
83.0  121.88 170.0  105.5 61.5 4,55  196896. 82.5 169.0  81.5 95,0
GPA TALRY OUTLET AYG TENP SEAS SHELL TSHL- TSAT- OVERALL SAYT. BEYNOLDS HT.COEPF. HT.SAT.
H20 TERP TENP TENP RISE LOC. TENP TAYG TAVG UA H20 H20 CONPOSITE
90.2 66.08 70.46 68.27 . .39 1~ 93.82  62.92 . 53.22 3129.25 3700.04 31517.60 924.60 89.69
66.5  70.5 . 2- 138.35  66.08 2979.58
T 3- 83,42  25.15 . 1829.79 HEAT DELTA
1- 138.0  65.7 2995.5 PLUX TCOMP
2- 1m4.0  75.7 2600.0 4077. 48.15
T 3= 11,0 82,7 4607.9
BN~ 1-06-78T80~ 150P PSHELL SAT. TYAP COND PH20 WVEL. BEAT DSS=~ —-————
pC ~YHO— - 150P PSIG TENP PIPE TEMP PSIG PT/SEC .LOAD PVAP TVAP PWELL THELL
88.0 125.12 197.0 109.0 62.5  4.61  218685. 88.0 199.0  87.0  99.0
GPR INLEY OUTLET AYG TENP MEAS SHELL TSHL- TSAT=- OVERALL SAT. RBYNOLDS HT.COBFF. HT.SAT.
H20 TENP TENP TENP RISE LOC. TENP TAYG TAVG UA gaA 20 H20 COMPOSITE
91.5 66.23 71.03 68.63 8.80 1= 113.77 . 78.51 56.89 2785.56 3871.29  32129,98 937,49 83.91
. 66.5  T1.5 : 2- 186.55  77.91 2806.77 ,
‘, 3- . 113.77  45.13 4845.26 HEAT DELTA
1= 153.5  84.9 2576.8 PLUX TCONP
2- 161.0  92.8 2367.5 4529, 50.94
3- 113.0 W 4928.9
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Table B.4 (continued)

- - . " = e = - o -

EN-11-07-78T40-1015A PSHELL SAT. TVAP COND PH20 WVEL. HEAT B L et bt ! 51 bt et bddd -
pc -¥HO- -1015A PSIG TENP PIPE TERP PSIG PT/SEC LOAD PVAP TVAP PWELL  TWELL
86.0 123.68 175.0 108.0 64.0 3.55 180742, 86.0 174.0 85.0 95.5
[4:4.] INLBT OUTLE? AVG TBHP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20  TEAP TENP TENP RISE LOC. TERrP TAYG TAVG Ua - ua H20 H20 CONPOSITR
90.2 64.00 68.02 66.01% 4.03 1= 91.77 57.76 57.67 3129.04 3134.07 30554.17 910.77 70.69
68.0 68.0 2- 139.28 13.27 2466.91
3- 91.77 25.76 7015.53 HEAT DELTA
1- 139.0 73.0 2476.2 FLOX TCOMP
2- 150,0 84.0 2151.9 3743. 52.95
3- 1110 45.0 4017.3
PA-11-07-78T40-1030A PSHELL SAT. TVAP COND PA20 WVEL. HEAT —— ~DSS —emoe——
pc ~VH0- ~-1030A PSIG TENP PIPE TENP PSIG PT/SEC LOAD PYAP TVAP PWELL  TWELL
86.8 124.25 174.0 107.5 63.5 3.55 190151, 88.0 179.0 86.0 38,5
GPH INLET OUTLET AVG TEAP MEAS SHELL TSHL- TSAT- OVERALL SAT. R2YNOLDS HT.COEFF. HT.S5AT.
H20  TENP TENP TENP BISE LOC. TERP TAVG TAVG Ua 1]} H20 H20 COMPFOSLITE
90.2 63.65 67.88 65.76 4.24 1- 92.97 69.19 58.49 2748.39 3251.04 30450.50 909.27 73.59
63.5 67.0 2- 138,66 72.90 2608.47
3- 92.97 27.21 6989.52 HEAT DELTA
1- 1810 75.2 2527.4 FLUX TCoMP
2- 151.5 85.7 2217.9 3938, 53.51
3- 109.5 43.7 4347.8
BA-11-07-78T40-1100A PSHELL SAT. TVAP COND PH20 WVEL. HEAT = —====-=--- Eabadd (1 R i
bC =-YHO~  =1100A PSIG TENP PIPE TENP PSIG PT/SEC LoAD PVAP TVAP PWELL T4ELL
92.2 128.04 191.0 110.5 63.5 4.55 199402, 92.0 190.0 90.0 101.0
GPA IKLET OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF, HT.SAT.
H20 TEHMP TENP TENP RISE LOoC. TENP TAVG TAVG JA UA H20 H20 COMPOSTTE
90.2 63.40 67.85 65.62 4.84 1- 93.96 74.46 62.42 2678.08 3194.61 . 30391.35 908.42 12.20
63.5 67.0 2- 145.78 80.16 2487.7M -
3- 93.96 28.33 7038.01 HEAT DELTA
1- 148.5 82.9 2406.0 FLUX TCOMP
2- 158.0 92.4 2158.6 4129, 57.19
3- 1115 45.9 4346.6
PA-11-07-78T40-11302 PSHELL SAT. TVAP COND PH20 WVEL. HEAT cewemssrasecanae)Sienmrcncnarcanee
BbC -VHO~ -1130a PSIG TENP PIPE TENP PSIG FT/SEC LOAD PVAP TVAR PWELL TWELL
91.6 127.63 188.5 109.0 63.5 4.55 202283, 90.5 = 187.0 89,0 100.0
GPa INLEY OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COLFF. HT.SAT.
H20 TENP TEUP TENP RISE LOC. TEMP TAVG TAVG UA Ua H20 H20 COMPOSITE
90.2 63.42 67.93 65.68 4.51 1- 94.57 72.23 61.96 2800.43 3264.89  30u12.98 908,73 73.93
63.0 66.5 2- 142.57 76 .90 2630.58
3- 94.57 28.90 7000.04 HEAT ‘ DELTA
1= 44,0 78.3 2582.6 PLUX TCOMP
2- 156.0 90.3 2239.5 4189. 56466
3- 112.0 46.3 4366.7

C
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Table B.4 (continued)

- - L N

£8=11-07-78140~1200P PSHPLL SAT. ba gy COND  PH20 WVEL. HEAT e | L1 B S P
be =¥HO- ~=1200P PSIG  TEAP  PIPE TEMP PSIG  FT/SEC LOAD PYAP TYAP PWELL  TWELL
86.5 128.08 176.0 106.5 63.5 4. 55 192795. 86.5 177.0 85.0 96.0
GPA  INLEY OUTLET AYG TEAD NBAS SHELL TSHL-  TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
H20  TENP TENP TEMP  RISE L0C. TEAP TAVG TAVG UA uaA H20 H20 CONMPOSITE
9042 63.83 68.13 55.98 4,30 1= 94,34 70.83 58.06 2721.77 3320.33 30540.813 910.58 75.29
63.0 66.5 2= 138,43 72.%5 2661.09
o 3« 94.34  28.37 6796082 HEAT DELTA
1= 130.0 64,0 3011.4 FLUX Tconp
2= 149.5 83.5 2308.3 3992, 53.03
3« ¥09.0 43.0 4481.3 ,
21 1207«78740-1230P PSHELL . SAT, TYAP .. COND . PH20 WYEL. HEAT e It 111 :
e “yHo- <«1230P . PS16 TEMP . PIDE TENP  PSIG  PT/SEC LOAD BYAP TVAP PUELL ~ THELL
: cewe Lo 78Be0 125,13 180,83  108.0  63.5 4.55 192538, 88.0  180.0 87,0 97.0
GPH INLET  OUTLET AVG . TEMP REAS  SHELL TSHL- = PSAT- OVERALL SAT.  REBYNOLDS HT.CORPF. HT.SAT.
H20 TRMP - TENP . TEND . RISE LoC.. - TeAP TAVE. . TAVG Ui ua H20 . H20 " COMPOSITE
90.2 63.88 . 68.17 66,03  8.29 1= 92,14 70.25  59.09 . 2740.95  3258.22 30562.05 . 910.89 73.75
64,0 B68e5 3+ 140,38  78.38 258944
3« 92,4 26,11 7373465 HEAT _ DELTA
1= 141.0 78.0 256841 FLUX TCONP
2« 152.0 86.0. 2239.5 3987. 54.06
3« 110.0 4.0 4378.8 i
PR={Ysg7~78240~ f00P PSHELL - - SAT. T¥AF  COND ~ BH20  WVEL. HEAT . pss casw
pc.  «¥YHo<« ~ 100P PSIG . TEMP . PIDE TEMP .. PSI6G = PT/SEC LOAD pYAPR TVAP PWELL  TWELL
89.8 . 126,39 188.0 110.0 63.5 8.5% 195024, 90.0 138.0 89.5 99.5
GPR  LINLET  OUTLET  AYG .TRNP NEAS  SHELL = TSHi~ TSAT- DYEBHALL SAT. RERYNOLDS . HT.COEPY. HT.SAT.
R20  TEEMP TERP PENE . RISE LoC.  TeAP TAVE TAVG UA ua ‘ H20 _H20. . COMEOSITE
90.2 6R.82 . 68.77 66.50 - b.3h 1= . 93.97 73.83 . 59.79 26u88.67 3261.78 30803.15 914.36 73.81
6840 67.0 2= 184,97  78.37 2488.35 .
. 3« 93,97  27.38 7123.45 HEAT DELTA
1= 146.0 79.4 2456.1 rLOX TCOMP
2=  156.0 89.h 21810 4039, 54.71
3~ 12,0 5.5 4295.3 . .
ER«11-07«78140~ 130P = BPSHELL  SAT. TvaR CoND PR20O WYEL. HEAZ ettt
DC. =¥HO~ - 130P PSIG TEAP pIpR TENP  BS5IG  PT/SEC LOAD BYAP TYAP PWELL  TWELL
89.2 125,98 186.0 109.5 63.8 4.55 199561, 89.5 .181.0 87.5 99.0
Gem - INLET  OURLET AVG TENP . NBAS SHELL TSHL=  TSAT- OVERALL SAT. REYNOLDS HT.COEF?. HT.SAT.
R20  tBap TENP . TEMP RISE . LOC.  TEMD TAVG TAVG UA . LEY 20 H20 COM20SITE
9042 68.82 69.27 - 67.04 4.45 1= 94.48  69.18 58.91 2884.48  3387.40  30993.31 917,10 76.91
64.5 68.0 2= 145.29  78.25 2550.34 .
3= 9448 27.48 7272.59 HEAT DELTA
1- 1435 76.5 2610.2 FLUX TCOMP
2- 155.0 88.0 2268.9 4133, 53.73
3- 110 B4.0 4540.0
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Table B.4 (continued)

s e " " - ——

28-11-07-78T40- 200P PSHELL SAT. TVAP COND PH20 WVEL. HEAT ~==DSS ———
c -¥YBO- - 200P PSIG TENP PIPE TENP PSIG FT/SEC LOAD PVAP TVAP PHELL  TWELL
85.8 123.54 178.0 107.0 63.5 4.55 192143, 85.5 178.0 83.0 97.90
GPA INLET OUTLET AY6 TEAP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEPF. HT.SAT.
R20 TEAP TENP TENP . RISE LOC. TEMP . TAYG TAVG U UA H20 H20 COMEOSITE
90.2 64.86 69.14 67.00 4.28 1= 93.96 71.37 56.54 2692.19 3398.55 30975.88 916.85 77.19
65.0 §7.5 2=  140.09 73.09 2628.87
3= 93.96 26.95 7128.42 REAT DELTA
- 130.0 63.0 3050.0 PLUX TCOMP
2- 150.5 83.5 2301.2 3979. 51.55
3= 110.5 83.5 4417.3
I8-11-07-78T40~ 230P PSHELL  SAT. TVAP COND PH20 WYEL. HEAT cevsssecccesnsa)§femcmenmmcocenn
BCc -yHo- -~ 230P PSIG TENP PIPE TENP PSIG FT/SEQ LOAD PVAP TVAP PWELL TYELL
84,8  122.81 176.5 107.5 63.95 8.55. 192775. 85.0 177.0 84.0 37.0
GPR  INLET OUTLET AYG TENP NEAS SHELL TSHL~ TSAT- OVERALL SAT. BEYNOLDS HT.COEFF. HT.SAT.
H20  TEAP TEAP TENP  BISE LOC. TEnp TAVG TAVG oA | UA H20 . H20 COMPOSITE
90.2 65.06 69.35 67.21 4.29 1- 92. 44 69.87 55.60 2774.94 3867.07 31063.17 918.10 78.89
65.0 68.0 2- 137.27 70.07 2751.32
3- 92.48 25.24 7638.93 HEAT DELTA
- 137.0 69.8 2762.1 FLUX TCONMP
2- 189.5 82.3 2342.5 3992. 50.60
3- 110.0 2.8 4504.8
28-11-07-78780~ 300P PSHELL  SAT. TYAP COND PR20 WYEL. HEAT -=-=DSS
nc -¥80~ - 300P PSIG TERP PIPE TENP  PSIG rI/SEC LOAD PVAP TVAP PWELL  TWELL
84,2 122.37 178.0 107.0 63.5 4.55 193544, 85.0 177.0 83.0 99.0
GPR  INLET  OUTLET AvE TENP HEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COLFF. HT.SAT.
H20 TEAP TENP TENP  BISE LoC. TEAP TAYG TAVG UA ua H20 H20 COMPOSITE
90.2 64,69 69.00 66.88 4. 31 1- 93.56 68.94% 55.53 2807.35 3485.69 30907.69 915.87 79.37
65.0 67.0 2- 137.73 70.89 2730.20 )
3- 93.56 26.71 7245.29 HEAT DELTA
- 133.5 66.7 2903.5 FLUX TCONP
2- 150.0 83.2 2327.4 4008, 50.50
3- 111.5 84.7 4333.9 .
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Table

B.5. Thoe ORNL 40—tube d perf data for Growp IV tests (direct—oontact
evaporator mode wsing Mesa 8-1 well withowt Bacber—~Nichols brime preflash mait)

TYAP

P8-11-09-78T80-1000A PSHELL  SAT. COoXD PH20 WYEL. HEAT DSs s————a-
pC ~YHO-  ~1000A PSIG TENP pIPE TENP PSIG FT/SEC LOAD PVAP TVAP PWELL  TWELL
) 67.4 109.00 177.0 97.0 63.0 4.55 139379. 67.0 179.0 67.0 87.0
GPR  INLET OUTLET AYG TENP HEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS AT.COEFF. HT.SAT.
20 TENP TERP TENP  RISE LoC. TEKP TAYG TAVG ua oA 20 H20 COMEOSITE
90.2 68.50 T71.60 70.05 3,11 1= 85,92 54,38 38.95 2564.73 3578.41 32284.99 935.47 81.53
68.0 T71.0 : . 2= 136,95 66.91 2083.22
: AR 3- 85.92 - 15.87 8784.73 HEAT DELTA
- 102.5 32.5 4295.1 FLOX TCONP
2- 184,0 4.0 1884.8 2886. 35.40
. 3= 100.0 30.0 8653.6
EN=11-09~78T40~1020A PSHELL  SaT. TYVAP  COND PR20 WVEL. HEAT -==DSS
e -YRO=- ~1020A PSIG TENP PIPE TENP PSIG FT/SEC LOAD PVAP TVAP PWELL  TWELL
70.8% - 111.58 183.0 98.0 . 63.0 8.55 142515, 70.0 136.0 69.0 87.0
GPE  INLET = OUTLET AYG TENP HEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFP. HT.SAT.
n20  TEMp TENP TENP = RISE L0C. TENP TAYG TAVG oA L 1Y H20 420 COMPOSITE
90.2 69.32 72.49 70.90 . 3.18 1- 86.82 58.63 - 30.63 2430.81 3507.57 32656.26 940.70 79.71
69.0 71.5 2= 139.85 68.95 - 2067.06
3- 86.82 15.92 - 8953.76 HEAT DELTA
1- 117.0 46.1 3091.8 PLUX TCOMP
2= 188.5 T7.6 1836.7 2951, 37.02
3- 102.0 3.1 4583.2
- EN=-11-09-78T80~1030A PSHELL  SAT. TYAP . COND PH20 ¥VEL.  HEAT . DSsS
1 -¥YHO- -1080A PSIG TERP pIPDE TENP PSIG PT/SEC  LOAD PYAP TVAP PRELL  TWELL
83.0 121.88 193.5 111.0 63.0 8.55 . 199915. 83.0 195.0 81.0 97.0
GPA  TNLET OUTLET  AVG TENP HEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFP. HT.SAT.
R20° TEAMP TENP TENP  RISE LOC. TENP TAVG TAVG ~ OA m H20 H20 COMPOSITE
90.2 69.92 78.38 ' 72.15 B.45 1- 93.97 68.91 849,33 2901.20 . %052.29 33199.83 . 948,29 93.42
. 69.5 72.0 2- 185,13 72.98 2739.26
: 3- 93.97 21.82 9160.57 HEAT DELTA
- 138.0 65.8 3035.9 PLUX TCONP
2- 158.0 85.8 2328.7 4140, 44,32
3- 113.0 40.8 5893.9
2A-11-09~-78740-1100A PSRELL SAT. TYAP COND PH20 AVEL. REAT DSS
Dec -YH0~- ~=1100A PSIG TEXRP PIPE TENP PSIG FT/SEC LOAD PYAP TVAP PWELL  TWELL
. 85,2 123.11  199.0 111.5 63.0 4.55% 207017, 85.0 102.9 82.5 . 98.5
€PN INLET OUTLET AVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
R20 TEMP TENP TENP RISE 10C. TENP TAVG TAVG 0A ua H20 H20 COMEOSITE
90.2 70.27 74.88 72.58 8.61 1- 95.67 70.96 50.53 2917.51 4097.18 33387.63 950.90 9.54
) 69.5 748.0 2- 187.49 .91 2763.38
3- 95.67 23.09 8964.80 HEAT DELTA
1- 128.0 55.4 3735.3 FLOX TCconP
2- 162.0 89.4 2315.1 4287. 45.34
3= 118.5 81.9 4938.2
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Table B.5 (continuved)

- -

k8 - > -

E8~11-09-78T80=1120A PSHELL SAT. TVAP CoNp PH20 ¥VEL. HEAT e R 1T et -——
pe ~YHO- -1120A PSIG TENP PIPE TENP PSIG PT/SEC LOAD PVADP TVAP PWELL  TWELL
87.0 124.31 196.0 111.5 63.0 4.55 214118, 87.0 197.0 86.0 99.0
GPN  INLPET OOUTLET AvVG TENP MEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COBFF. HT.SAT.
n20  TENP TEND TERP RISE LOC. TENP TAVG TAVG OA UA H20 H20 COMPOSITE
90.2 70.78 75.55 73.16 8.77 1- 96.93 71.26 51.25 3004.53 4178.23 336483.12 954.45 96.59
70.0 73.5 2~ 149.38 76.22 2809.05
3~ 96.93 23.77 9008 47 HEAT DELTA
1- 1235 50.3 4253.4 FLOX TCONP
2- 160.5 87.3 2451.5 a3y, 45.91
3« 116.5 43.3 49480.4
EN-11-09-78T40-1160A PSHELL SAT. TVAP COND PH20 WVEL. HEAT -==DSS
c -YHO=-  =1140A PSIG TERP PIPE TENP ?S16 FT/SEC LOAD PVAD TVAP PWELL TWELL
86.5 128.04 190.0 112.% 63.0 4.55 2084356, 86.0 150.0 82.0 98.0
GPH  INLPT OOTLET AVG TENP HEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEPF. HT.SAT.
H20  TERP TERP TENP RISE L0C., TENP TAVG TAVG ua 133 H20 120 COMPOSITE
90.2 71.88 76.08 73.76 3.64 1- 97.59 69.88 50.29 2992.69 41485.06 33906.22 958.08 95.69
71.5 75.0 2- 1488. M 70.95 2937.89
3~ 97.59 23.83 8745.67 HEAT DELTA
1= 115.0 8.2 5053.9 PLOX TCORP
2=~ 157.0 83.2 2504.0 4316, 45.11
3~ 115.5 41.7 4993.4
ER=11-09~-78T80-~1200P PSHELL. SaT. TYAP COND PH20. WVEL. HEAT ~==~DSS ——a——
oc «YAO~-C/v-1200P PSIG TENP PIPE TENP PSIG PT/SEC LOAD pvap TVAD PWELL THELL
88.0 125.12 193.5 112.0 63.0 4.55 211218, 843.0 195.0 83.0 98.0
GPN INLET  OUTLET AVG TENP NEAS SHELL TSHL- TSAT- OVERALL SAT. REYNOLDS HT.COEFF. HT.SAT.
n20 TENP TENP TENP RISE LO0C. TENP TAVG TAVG A UA 120 H20 CONFOSITE
90.2 71.56 76.26 73.9 .71 1= 96.93 69.11% 51.21 3056.25 124,43 33973.46 959.01 95.15
73.0 75.5 2~ 144,86 70.95 2976.79
3~ 96.93 23.02 9175.80 HEAT DELTA
1- 133.5 59.6 3544.5 FLUX TCONP
2« 158.0 84.1 2511.8 3. 45.97
3~ 116.5 42.6 4959.3
BH-11-09«78180-1215pP PSHELL SAT. TYAP COND P20 WYEL. HEAT sttt dedediitat |53 ettt
pc -VRO~C/V=~1215P PSIG TENP PIPE TENP PSIG PT/SEC LOAD PVAP TVAP PRELL TYELL
87.8 124.98 195.0 113.0 63.0 b.55 212777, 87.0 195.0 87.0 98.0
GPM  INLET OUTLET AYG TEXP NEAS SHELL TSHL- T8AT- OVERALL SA'T. REYNOLDS HT.COEFF. HT.SAT.
H20 TENP TENP TENP RISE LOC, TENP TAVG TAVG uA Ua H20 H20 COMEQOSITE
90.2 71.80 76.54% 74,17 4.7% 1- 96.76 68,65 50.82 3099.63 4187.27 353088.09 960.59 96.75
72.5 76.5 2-  145.94 71.77 2964.54
3- 96.76 22.59 9418.75 HEAT DELTA
1- 125.5 51.3 4145.2 FLUX Tconp
2- 161.0 86.8 20450.5 4406, 45.54
3- 117.0 42.8 4967.8
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Table B.S (contiiued)

- - - —— - ——

BR«Y 10978780+ 1230P BSHELL  SAT. VAR CoND  PH20 WVEL. HEAT

~==D33
ne “YHO-C/V+1230P 334 TENp pipe TEAP  PSIG  PP/3%RC 1OAD VAR TYAR PYELL  TWELL
: 88.8  125.68 197.0 118.0 §3.0 8,55 210567. 89.0 1970 87.0 99,5
GPN - IWLEY  OUTLET  AVE TEND AEAS  SHELL TSHL-  TSAT~ OVERALL SAT. RRYNOLDS HT.CORYY, HT.SAT.
H20  PEMP  rEND k310 RISE LOC. tEMP TAVS TAVE 111 oA H2® H20 CONPOSITR
9042 V2,01 76.90 74,36 8.89 Y+ . 96,22 69.08 51,33  3048.32 4702.38  38170.60 961,72 94,55
7%0 76.3 2" ‘i7.“u 73.08 2891.27
: 3« 96.22 21.87 9630.0% HEAT DFLTA
: 2« 161.5 871 241643 93860, 46,12
T ; 3 NS 3.1 8880.%
BT 3082789301205 BSHELL  SAT. TYAP COND - PH20 ¥VEL. HEAT meesr el et S S — o
e “YHO<CV<1285p #3165 YERP . prvRE TENP  PSIG PR S%C LOAD PVAD TYap PWELL  MHELL
87.2  128.5%5 196.5  113.5  §3.90 4,55 209719, 87.0  19%.9 85,5  100.0
6PN INLED  OOPLEF . AVG TENp HREAS  SHELL TSHL=-  PSAT- OVERALL BAT. REYNOLDS HT.COEPE. BT.SAT.
H20  PeAs TEAP . TEMP . RISE 10C. ftend TAVG TAVE UA A H20 H20 CONLOSTTR
90,2 71.6% 76,37 TR B3  a.67 I= 0 99,02  70.35 50.%2  2976.9%  8351.98  30026.56 959,78 95.8%
730 76.0 2« 198,18 90,15 2089.%%
3- 97,02 22.99 9121.33 wear DELTA
- 1825 68.5 3052.9 FLUX TCONP
2+ 162.0 88.0 2384.,0 4343, 35,32
3« 118.0 88,0 4769.6
EH-11-09« T840~ 100D PSHRLL  Saf. VAP tond  PH2D WVEL, HEAT DS §- ——ieae
ne ~VHO=C/v+ 100P PSIG rEnp pIPE TEMP  PSIG  FT/SEC 104D PVae AP DWELYL  TWELL
B5.3 123.90 193.0 12,0  $3.0 8,55 205063, 36.0 192.0 85.0 100.0
GPN  INLE? OUTLET AVG TEAP ABAS  SHELL TSHL«  TSAT+  OVERALL SAT. RRYNOLDS HT.COEPP, HT.SAT.
H20 PRwp rEND TEAP . RISE 10C. TEnp TAVG TAVE X LiEY 120 H20 CONBOSYTE
90.2 72,1} . 76.70 7432 4.57 B 9%5.06 $8.7% 39.849  2932.42  3143.91 34197.69 962. 10 95.6 2
8.0 6.0 ‘ 2= 145,02 7061 290%4.26
3« 95,06  20.68 9935,96 HEAT DELTA
= 130 $6.6 3628.1 FLOX . TCOP
2« 158.5% 84,1 2438.8 4245, 45,01

3« 1¥5.0 1.6 B931.4
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Appendix C
LABORATORY TEST DATA

Laboratory test resnlts from gxperjments performed with condensation
on the outside of single vertical tubes A, F, and F-3 are presented in
Tables C.1-C.3, respectively. Data for these tables were taken from
Ref. 1. The Wilsonéplog_mgthod'kwas used in determining composite con—
densing heat transfer copfficients and composite condensing temperature

differences.

Regerencés

i. S. K. Combs, 6. S. Mailen, and R. W, Murphy, Condeneation of Refriger-
ante on Vertical Fluted Tubes, ORNL/TM-5848 (August 1978).

2. E. E. Wilson, "Basis for Rational Design of Heat Transfer Apparafus,”
Trans. ASME 37, 47 (1915). . ‘




Table C.1.

the outside of veftical smooth tube A

Laboratory pesrformance for R-600a condensing on

Condénser hedt load

Condensing

Run Y (Btu/h)] Difference ' °POF :::p:“t““ temperature ufil'f::’iﬁffﬁ:f ent
No. — EEEE (%) (x (5F)j difference ~ [W/myx
Qc Q' [k (°F)] (Btu/he£ft2.9F)]
R-600a—001A to ~004A 491 (1674) 415 (1758) ~5.0 302308 (84-94) 4.5 (8.1) 1125.7 (198.5)
R-600a-005A to —008A 828 (2828) 864 (2949) -4,3 306<-308 (92-95) 8.5 (15.4) 996.7 (175.8)
R-600a-0094 to 0124 1159 (3954) 1194 (4677) -3.1 310-313 (99-104) 12.4 (22.4) 957.8 (168.9)
R-6004-013A to —=016A 1355 (462%) 1372 (4682) -2.1 313-315 (103-108) 14.8 (26.6) 940.1 (165.8)
R-600a-017A to -020k 1705 (5819) 1725 (5889) -1.2 318322 (112-119) 18.8 (33.9) 938.9 (163.8)
R—600a—021A to —024A 920.7 (162.4)

2187 (7464)

2211 (7545)

323-328 (121-130)

24.4 (43.9)

PLT




Table C.2.

the outside of vertical fluted tudbe F

Laboratory performance for R-600a condensing on

Coﬁdénse:‘hent 1oad

Run ¥ (Btu/h)) Difference YoPOT :::;’:"“" f‘lﬁgiiiiﬁie ufﬁ’::::’::i:'}iifm
No. , ‘ , (%) x (’F’l difference - {W/m3.K ,
a Q- e X (*F)] {Btu/h-£¢2-0F)]
R-600a~001F to —004F 634 (2164) 604 (2060) 4.8 311-313 (100-103) 1.1 (2,0) 6049.8 (1067.0)
R-600a-005F to -008F . 1031 (3520) 1003 (3425) 2.7 310-313 (99-104) 2.5 (4.5) 4319.3 (761.8)
R-600e-013F to -016F 1362 (4649) 1358 (4636) 0.3 310-313 (98-103) 4,7 (8.4) 3010.4 (530,9)
R-6008-017F to —020F = 1565 (5346) 1549 (5287) 1.0 308-312 (95-101) 6.1 (11.0) 2643.4 (466,2)
R-600a-021F to -024F 1966 (6710) 1961 (6694) 0.2 310-315 (99-108) 9.2 (16.6) 2209,0 (389.6)
R-6008-025F to ~028F 2353 (8030) 0.2 12,5 (22.5) 1956,7 (345.1)

2358 (8047)

309-313 (96-103)

SLI




Table C.3. Laboratory performance for R-600a condensing on

the outside of vertical fluted tube F-3

Condenser heat load Condensing Condensing heat
Run [¥ (Btu/h)) Difference Vapor :::p::ature temperature transfer coefficient
No.' (%) x (EF)] difference [W/m3.X
Q Q : X (°P)] (Btu/he£t32-°F)]
° : ‘
R-600a-001F3 to -004F3 616 (2103) 616 (2103) 0.0 311-312 (100-103) 0.8 (1.5) 7788.5 (1373.6)
R-600a-005F3 to -008F3 - 910 (3115) 910 (3107) 0.2 311-313 (100-104) 1.5 (2.8) 6179.3 (1089.8)
R-600a-009F3 to —012F3 1217 (4154) 1218 (4156) -0.0 310-311 (99-104) 2.3 (4.2) 5445.7 (960.4)
R-600a-013F3 to —-016F3 1531 (5225) 1535 (5238) -0.3 309-313 (96-104) 3.2 (5.1 4993 .5 (880.7)
R-6002-017F3 to —020F3 1826 (6232) 1819 (6208) 0.4 309-314 (97-106) 4.0 (1.2) 4752.6 (838.2)
R-600a-021F3 to —-024F3 2182 (7448) 2172 (7412) 0.5 308-315 (97-107) 5.4 (9.6) 4221.6 (744.6)
R-600a-025F3 to —028F3 2458 (8390) 2422 (8266) 1.5 308-316 (95-109) 6.5 (11.6) 3940.0 (694.9)
R-600a-029F3 to -032F3 2830 (9660) 2819 (9621) 0.4 306-315 (91-107) 8.3 (14.9) 3536.2 (623.7)

O
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“Appendix D =

LABORATORY CHECKOUT OF FIELD DATA HEIHOD
" WITH REFRIGERANT-11

"As noted in Sect. ‘S, because the Wilson-plot method employed for pre-
vious laboratoryldataiacquisition was not applicable to the East Mesa test
‘situation, an'hltetnatefmethod was selected,  In establishing the standard
experimental situation for the ORNL two—tube condenser, several interact-

ing water—side operational preferences were taken into ‘account:

1. Water temperature rise amenable to ﬁeatﬁtdmént'for reasonable heat
lodd accuracy — favors relatively low water flowrf;tes.

2. Ft11j de§é16péd'tutbnlent water flow for accurate application of the

' relevant correlation - favors high Reynolds nnmbers and length—to—
hydraulic dismeter ratios. '

3. Low water—side film heat transfer resistances to minimize uncertainty
when subtracting estimates (computed from correlation) from measured
overall resistances ~ favors high Reynolds numbers and small hydraulic
dismeters, L : _

4. Low water—side fouling resistance fo minimize maintenance requirements
and/or the importance of an uncontrolled performance fgctor — favors

moderately high velocities (bate# on»bthers' éxperience).

The compromise choice coﬁfignration fpr the water—side in the ORNL
two-tube condenser during Groups I and III tests was a water flow of about
1.9 x 104 m*/s (3 gpm) with a 19.0-m~diam (0.75-in,) full-length solid
rod insert centered inside the tube in each channel, Experience during
the Groups I and III tests showed that even the relatively high water ve-
locity [1.5 m/s (5 ft/s)] promoted by this errangement was not effective
in preventing the formation of visible fouling on the inside of the alumi-
num tube surfaces. Because of this observation, we decided to determine
whether confidence levels would be affected by ieve:ting to the 12,7-mm
diam (0.5-in.) rod used successfully in the earlier laboratory Wilson—plot-

based tests.
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To test the hypothesis under controlled conditions, & simple compari-
son experimént was conducted with the laboratory condenser test loop that
1&4 §fev1ous1y produced the relevant baseline fluted and smooth tube data.
Refrigerant~11 was substituted for isobutane (R-600a) as the working-fluid
because it provided comparable condensing performancel without attendant
fire hazard, Tube type F-3 was chosen as the standard condenser surface.

Three different sets of points are presented in Fig. D.1 representing
two different experimental date sequences — one with the 12,7-mm (0.50-in.)
rod and one with the 19.0-mm (0.75~in.) rod. The 12.7~mm (0.50-in.) rod
sequence data, taken in the standard laboratory VWilson-plot manner,? were
reduced first by the Wilson-plot techmique and them by the field pro-
tedure outlined in Sect. 5, where the common water flow was takenm to be
1.9 x 10~4 m?/s (3 gpm). Comparison of the results of the twé data reduc—
tion meéthods (Fig. D.1) shows excellent agrgqment; The 19.0+mml(0.75—in.)

. : ORNL--DWG 79-16265A
Tsat - Tins. waLL- TEMPERATURE DIFFERENCE (K)

o5 & 8 10° 2 4 6 810 2 4
84'l'ﬁ T TTrr LR
s C — 2
- REFRIGERANT: R-11
4 |- © TUBE F-3 (WILSON PLOT WITH 0.5-in. ROD)
& TUBE F-3 (VARIABLE Q, 3.043 gom, — 10t
B 5.0 ft/s, 0.75~in. ROD) s
£ ¢ TUBE F-3 (VARIABLE Q, 3.043 gpm, i N
: T 2.2 ft/s, 0.5-in. ROD) 1° =
a -4 2
B & g
S 10t |- fa J S
od - £, =
- 8 o"a <
R - 6,5 1 S
4 |- @ &
pu 3
- o & -1 10
— 8
2 b -1 6
N
, P
103 | 1 1l L1 b adyiy
100 2 4 6 810 2 4 6 8102

Tsat - TIns. waLL, TEMPERATURE DIFFERENCE (OF)

Fig. D.1. Laboratory dats for field method checkout — Refrig-
erant 11, tube F-3,
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rod sequence data taken at the same flow rate and reduced in the field
manner indicated slightly lower apparemt composite performance in this
sitvation, Im particular, at a heat load of 2080 W (7100 Btu/h), the de-
duced composite condensing temperature difference for the Wilson—plot
method, 12.7-mm (0.50-in.) rod case, was 4.89 K (8.8°F), while that for
the field method, 19.0-mm (0.75-in.) rod case, was 5.56 K (10.0°F).

The conclusion from these results was that although the field method
using a 19.0-mm (0.75-in.) rod gave good agreement with the laboratory
method, the field method using a 12,7-mm (0.50-in.) rod was superior. Be-
cause use of the 19.0-~mm (0,75-in.) rod had not prevented water—side foul-
ing in the Group I or III tests, we decided to standardize on the 12.7-mm
(0.50-in,) rod for the Group V tests,

Reference

1. S, K. Combs, G. S, Mailen, and R, W, Murphy, Condeneation of Refriger-
ante on Vertical Fluted Tubee, ORNL/TM~-5848 (Angust 1978).
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Appendix E

VAPOR-FEED SUPERHEAT EFFECTS

During the Group III-A tests with the ORNL 40-tube condenser, experi-
ments on Sept. 15, 1978, were conducted to evaluate vapor—feed superheat
effects on condenser performance. Operation was limited to the surface
evaporator mode to minimize uncontrolled operational variables.

The system was brought to an initial steady-state condition with the

| ORNL 40-tube condenser operating at a moderate heat flux and receiving

vapor at full superheat [~50 K (90°F)] from the DSS surface evaporator.
Then the valve to the desuperheater nozzle in the vapor-feed line was

opened very slightly to allow & small smount of liquid isobutane to mix
with and reduce the superheat in the vapor feed. Condenser performance

data were recorded when steady—-state conditions were again achieved. The

- desuperheater nozzle valve opening was then increased very slightly and

another data set taken at the mnew steady—state conditions. This process
was carefully repeated throughout the day to vary vapor superheat inm an
orderly fashion without incurring system instabilities,

The results listed in Appendix B show that, as vapor—feed superheat
decreased from 50 to 5.6 K (90 to 10°F), the heat flux decreased by
ebout 5%, and the composite temperature difference increased by about 3%,
Each result indicates a slight deterioration in apparent heat transfer
performance which, when combined in composite conductance or coefficient
form, gives roughly an 8% reduction in apparent condenser capability.

Such a deterioration is predicted by standard treatments of conven-—
tionsl single—compoﬁent condensers because, as vapor superheat decreases,
the fraction of total enthalpy change associated with phase change in—
creases, This means thﬁt for a given condenser heat load, more condensate
is formed and a greater resistance to heat flow 1s encountered between the
assigned saturation and wall temperatures. For the operating parameter
range relevant to the tests reported here, vapor—feed superheat effects on
condenser performance were judged to be small relative to other observed
variations and did not alter any'of the major conclusions developed in

this report.
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Appendix F

VIEVW PORT AND LIQUID-LEVEL OBSERVATIONS

The only provisions for on-lime visual observation of working-fluid-
side conditions associated with the ORNL condensers were view ports in-
stalled in the shell wall (tvo in the 2-tube condenser ‘and one in the 40—
tube condenser) and liquid-level indicators (onerfor ‘each condenser).

The liquidélevel indicators’provided-remote visual observation
through high—pressure glass of a liquid leg of working-fluid to allow
judgment of the degree of shell flooding present during Groups III, IV,
and V tests. For all such steady-state data points, the observed conden—
sate level was at or very near (within a fev millimeters) the bottom of
the shell space, Only,during system transients‘essociated with opera-—
tional instabilities did either oondenser show evidence of significant
shell-side flooding. During direct-contact operstion & liquid-liquid
(apparently isobutane-water) interface wes'observed in the indicators.

It was generally impossible to make observations through the view
ports on either condenser during operation in the direct—eontuct evapora—
tor mode. Such operntion resulted in apparent fogginess in the shells and
a rapid buildup of small. liquid droplets on the internal glass window sur—
faces, effectively preventing clear observation of vapor—space ‘occurrences
{(Figs. F.1 and F,2). Efforts to clear the view ports by intentional shell-
side flooding provided only very brief improvement.

During operation in the surtace evaporator mode, condensate could be
observed running down the condenser tubes and draining as expected from
skirts [2—tube (Fig. F 3)] or sbeets (40—tube) located within the view
port fields of view.k Stationary liquid drops were also observed on the
tubes both during surfaoe evaporator mode operution nnd during ‘shutdown
periods between test ruus (Fig. F.4)._ During operation, active condensate
seemed to flow around and]or over tbe stationary drops. S
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ORNL-PHOTO 7549-79 i :

Fig. F.1. The ORNL two-tubé condenser — view port during direct-
contact evaporator mode tests.

ORNL~PHOTO 7550—-79

Fig. F.2. The ORNL 40-tube condenser — view port during direct-
contact evaporator mode tests. g
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ORNL-PHOTO 756579
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Fig F.4, The ORNL two—tube condenser — view port during surface
evaporator mode tests, tube F showing statiomary liquid drops.




187

Appendix G
GAS:SAMPLE ANALYSIS . .i'

A concern throughbnt this test prog:aﬁ was that varying amounts of
contaminants (e.g., carbon dioxide, nitrogen, oxygen or water) in the
working fluid (isobutane) were contribnting, at least in part, to the
inferior performance obtained with the ORNL 2~ and 40-tube condensers.
"Noncondensible" gases (e.g., carbon dioxide, mitrogem, or oxygen) are
known to impede the heat transfer performance of surface condensers by
setting up 2 resistance on each tube surface through which the condensing
veapor must diffuse. \ o

In an attempt to identify and quantify such im@urities, & number of
isobutane gas samples were collected from both ORNL condensers during
selected test runs (Segt; 3.4). Other samples were collected at various
stations by DSS personﬁel to provide more complete system characteriza-
tion. Results from these sdditional samples are reported inm Refs. 1 and

Gas chromatographic‘unalyses‘of samples taken from the ORNL 40— and
2-tube condensers are fresentéd4in Tablés’G.l and G.2, respectively} All
samples given in TublerG;I for the ORNL 40—tube condenser were obtained
during operation with the DSS ditect—contdct'évaporator, vhereas samples
collected from the ORNL 2-tube condenser (Table G.2) were taken during
operation in the surface’ evaporation mode . ‘Included in Table 6.2 are du-
plicate samples collected from the ORNL two-tube condenser vent and vapor
supply lime. These were takenm to cross—check the method of chemicel analy~
sis employed by Wbstec'personnei and to.prc#ide confidence in earlier ro—
sults given in Teble G.1. Except for samples 1, 2, and 3 (Tsble €.2), alf

‘samples collected dnring:fiéld testing wefe analyzéd at East Mesa, Sam-

ples 1, 2, and 3 were analyzed vie gas’ chromatOgraph.by the ORNL Analy-—
tical Chemistry Division. '

Samples collectcd from both ORNL 2~ and 40—tnbe condenser vents show
the presence of carbon. dioxide (co, ) in significant smounts (Tables 6.1
and 6.2). One point of interest is that CO, concentrations from the
40—-tube condensér vent (samples 1163, 1177, and 1186 in Table G.1) were
higher than those obtained from the two—tube condenéet'vgnt (samples 1446




Table G.1. Analyses of gas samples from ORNL 40-tube condenser®

Composition (% volume)

Sample
Date No. Description ::::::. ) Methane [Ethane Propane Isobutane Isopentane Nitrogen Oxygen Aix Yater
6/29/18 1163  40-twbe condenser vent  2.01 0.13 0.003 0.13 91,72 TN NA® NA® 0.0 n°
11/4/78  1177°  40-tube condenger vemt”  1.96 0.34 0.067 4.14 93.44 NA® NA° NA® 0.06 MA°
(7.7°F flash)
11/8/78 11367 40-tube condenger veat  0.64 0.41 0.04 3.53 95.09 e NA° TS W TR T\
(6.1°F flash) &

"~

%A1 samples analyzed by Westec Chemical Laboratory in East Mess, Calif,
bSnple taken during Grouwp II-B tests,

cNA means not analyzed.

ds.-pln taken during Group IV (Barber-Nichols brine flash separator) experiments.

®pigferential temperature between Barber—Nichols brine flash separator inlet and flash nozzle (100% venting equals a temperature
difference across separator of 18°F),

83T




Table G.2. Analyses of\ gas samples from ORNL two-tube condenser”

Suplo“ (Conposition_ (% volnme)

Date No. Description g:::::. Methane [Ethane Propane Isobutane Isopentane Nitrogen Oxygen Mr ) Water
3/24/79 1446  Two-tube condenser veat 0,22 0.022  0.001  0.027 94.67 P nab b 506 0.005°
324179 1% Tvo-tube condemser vent = 0.28  <0.0*  <¢0,01° <0.02° 99+ 0.01 0.0°  <0.01®  m® <o.01°
3121719 o Linde isobutame supply . 0,024  <0.01°  <¢0.01* <¢0.02° 99+ 0.01 0.01°  <0.01° wmP  <0.01°

. ¢cylindex : .
3/26/79 1447  TIsobutane vapor to two-  0.14 0,001  0.0004 0,003 99.67 P n? . 0.0 0.006°
tube condenser ' : o .
3126179 o4 Iscbutane vapor to two- - 0.034 ' <0.01°  <¢0.01* 0.01 99+ 0.01 0.01°  ¢0.01° mP

tube condenser

<0.01°

%at1 samples taken during Growp V tests.

baA meane met analyzed, , .
®Valus obtained by the Karl Fischer titration -ithod._ )
ds::plc analysed by the ORNL Analyticsl Chemistry Division,

®Concentrations <0.01% couid not be measured on gas chromatograph.

-

63T
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and 1 in Table G.2). This difference was anticipated since, unlike the
2-tube condenser samples, those from the 40-tube condenser vent were ob—
tained@ during operation with the direct-contact evaporator (Groups II-B
and IV tests). During this mode of operation, CO, released in the evapora—
tor from the geothermal brine was transported~with vaporized isobutane

into the condenser. When a brime yreflash;ﬂegnssing step was introduced
shead of the direct-contact evaporator (Group IV tests), €O, conteats in
the 40-tube condenser (samples 1177 and 1186, in Table G.1) were somewhat

" reduced.

These samples also indicate that changes in rreflash conditions can
affect the amount of CO, present in the condenser. Table G.1 indicates
that preflashing appears to have reduced CO, levels in the 40-tube con-
denser by as much as 68%.

As 21s0 indicated in Table G.1, measured concentrations of ethane
were detected in very small amounts. However, concentrations of methane
and propane were found in comparatively large guantities. Why such high
concentrations were present in samplés 1177 and 1186, during operatiom
with the brine preflash unit, is not clear. One possible explanation is
that one of several isobutane supply cylinders, used during periodic ad-
dition to the system, may have been contaminated with these hydrocarbons.

An alternate source may have been the brine, because wellhead flashed

vapor samples collecfed and analyzed by Westec during Groups II-B and IV

tests were found to have high methane concentrations. Also unclear is the
difference in air content detected between samples 1177 and 1186; that is,
the smount of air appears to be higher when the comcentration of €O, is
lower {sample 1186)., One possible explanation for this circumstance is
that air may have been accidentally introduced during the gas chromato-
grephic analysis of the sample,

In principle, operating in the surface evaporator mode has the advan—
tage of maintaining isobutane purity, gssuming that the oversll system had
been stringently cleaned, evacuated, and charged with high-grade isobutane
prior to the start of testing. However, in Table G.2, the presence of CO,
in condenser samples 1446 and 1 suggests that some of these requirements
were not sufficiently met prior to imitiating Group V tests, Based on
results from sample 2 {(taken from a supply cylihde:), it is clear, how-
ever, that high—grade isobutane was used to charge the system. Note that
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€0, contents in the ORNL two—tube condenser (samples 1446 and 1) were
higher than those found in the vepor supply line to the condenser (semples
1447 and 3). This supports the notion that noncondensibles (like co,)
ultimately accumulate in the condenmser.

One disturbing result shown in Table G.2 is the difference in air
concentration found between Westec snd ORNL analyses of the duplicate sam—
ples collected from the condenser vent (1446 and 1) and the vapor supply
line (1447 and 3). Samples analeed at East Mess showed high concentra-
tions of air, wheregs those analyzed at ORNL contained little or no air,
Such a discrepancy between findings obtained by Westec and ORNL suggests
that an error may have existed in the method of analysis., As indicated
earlier with other samples, air may have been introduced into the gas
chromatograph accidentally. Consequently, the failure by separate inves-
tigators to gemerate similar results from similar samples seems to pre—
clude a high degree of confidence in the accuracy of the results shown in
Table G.2 and probably Table G.1.

In contrast to ORNL 40-tube condenser results (Table G.1), ORNL 2-tube
condenser results indicate that concentrations of the lighter hydrocarbons
(methane, ethane, and propane) were found to be negligible.

The primary conclusion that can be drawn from Tables G.1 and G.2 is
that more dependable sampling unalykes are meeded to develop a better
understanding of the effects of conteminants on condenser performance,

References R
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' Geothermal Brines, Final Report, October 4, 1977--June 30, 1978, for
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2. M, V. Urbanek, Experimental Testing of a Direct Contact Heat Exchanger
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Appendix H
TUBE MATERIAL EFFECIS

As detailed in Sect. 2.2.3, smooth tubes of five different materieals
were tested in the ORNL two-tube condenser. Two were made of sluminum
(A — 6061-T6 and Y — 2024-T3), one of copper (W ~ Type DHP, ASTM B-75),
one of brass (X — Alloy 330, ASTM B251-67), and ome of nickel (Z — ASTM
B-161). Thbe A was involved in Groups I, III, and V tests. bnt the other
tubes were limited to Group I tests only,

- One finding was that a light-colored powdery deposit built up on the
cooling-water side (inside) of the aluminum tubes (A and Y) in a rele-—
tively short time (~1 d). However, the deposit was easily removed with a
wire brush tube cleaner. No deposits were visible on the working—fluid
side of the aluminum tubes used in the two-tube condenser. However, with
the.40-tube'cohdenser. biownish deposits were found on the outside of the
aluminum tube bnndie after direct—contact eveporator mode operation; Such
deposits 6n the condensing'side of the 40-tube bundle are shown in
Fig. H.1, |

A telatively smooth ‘black deposit was found on the working~fluid side
of the copper, brass, and nickel tubes after testing in the direct-contact
evaporator mode. In,each case the coating was tenacions. and removal re-
quired considergble effort, “No ﬁatet—side depbsits were found in the non-
aluminum tubes, even after éiﬁendéd exposure to cboling tower vater,

In no case w;s‘théte & measurable effect of either cooling water—side
or wo:kinﬁrfluidQSide deposits on tube composité“condcnsing performance.
Furthermore.‘ihfhgrpémeﬁi_ﬁifh qnalytical estiﬁates.of the relative size
of the respective tubeéﬁall conductances, no significant effect of tube-
wall materiel on tube composite cohdensing performance was observed during

these tests,




Fig. H.,1. The ORNL 40-tube condenser ~ tube bundle after completion

of Group IV tests,
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Appendix 1

PR

POSTHMORTEM EVALUATION OF ORNL 40-TUEE CONDENSER

After completion of the field—test series reported here, the 40-tube
condenser was returned to ORNL, disassembled, and examined. Since sig-
nificant shell-side fouling of the tube bundle was visible (Fig. H.1),
the decision was made to remove a sample straight tube section for further
evaluation in the single-tube laboratory condemser test apparatus. A sec—
tion judged to have maximum visible fouling was removed from the bundle.
Since such removal could not be accomplished without damage to the drain—
age sheets, the original sheet remnants were removed from the section and
replaced by skirts (previously employed in single—tube tests) installed
with Pliobond adhesive at the corresponding exial locationms.

Initial tests were conducted in the "as received" condition (fouling
intact) using Refrigerant—11 as the standard test fluid to provide base—
line data. The outside surface of the section was then cleaned with a
wire brush until all visible fouling was removed and & smooth, bright sur-
face remained. Retesting of the cleaned section gave no distinguishable
change in performance from that measured for the fouled version. The
conclusion was reached that this result supported earlier evidence that
surface deposits had no significant effect on the field-test performance

results,
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Appendix J

SI CONVERSION FACTORS

An attempt has been made
dual units (ACU and SI).

convert from ACU td SI units:

to present all key tables and figures in

The following conversion factors may be used to

To convert from To Multiply by
Btu/h . © 0.2929
Btu/heft? W/m2 3.152
Btu/h<ft°F W/m*K 1.730
Btu/h-ft2.°F W/m2.K 5.674
Btn/lbm'°F J/kgK 4.184 x 10?
ft m 0.3048
ft2 . m2 0.09290
ft/s n/s 0.3048
gpm m?/g 6.309 x 10—¢
in, n 0.02540
1o /h kg/s 1.260 x 10—¢
lbm/h'ft Paes 4.134 x 10‘f
psia Pa ~ 6.895 x 108
A(°F) A(K) or A(°C) 0.5556

Temperature conversion:

T(K) = 5/9 x [T(°F) — 32] + 273.15
T(°C) = 5/9 x [T(°F) — 32]
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