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ABSTRACT

Steady state air-water tests were performed as part of the Semiscale Blowdown and
Emergency Core Cooling (ECC) Project to investigate downcomer countercurrent flow and
downcomer bypass flow phenomena. These tests were performed in a plexiglass represen-
tation of the Semiscale pressure vessel which allowed changes to be made in the geometry of
the upper annulus and downcomer for the purpose of investigating the sensitivity of
downcomer and bypass flow to changes in system geometry. Tests were also performed to
investigate the effects of two-phase inlet flows and different initial system pressures on

countercurrent and bypass flow.

Results for each test are presented in the form of computer printout of the
measurements and of a summary of the pertinent calculated flow rates, pressures, and
dimensionless volumetric fluxes. Descriptions of the test faciiity, instrurnentation, operating
procedures, and test conditions are also presented. An error analysis is presented to identify
maximum and probabie errors for selected volumetric flux calculations.
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SUMMARY

Steady state air-water countercurrent flow and bypass flow tests were performed as
" part of the Semiscale Blowdown and Emergency Core Cooling (ECC) Project. These tests
were the initial part of a more extensive experimental program conducted to investigate
countercurrent flow and other ECC related phenomena in the Semiscale geometry. The
objectives of these initial tests, reported herein, were to:

(1) Investigate the countercurrent flow phenomena that occur in an annulus with
dimensions similar to the Semiscale downcomcr to determine whether common-
ly used countercurrent flow correlations describe the effect of the counter-
current air flow on the delivery of water (ECC) to the lower plenum.

(2) Investigate the relationship between flow bypassing the downcomer and
countercurrent flow in the downcomer.

(3) Investigate the effect on countercurrent flow and bypass flow of changing the
geometry of the upper annulus.

(4) Investigate the effect on countercurrent flow of changing the downcomer length
by changing the length of the core barrel.

(5) Investigate the effect on countercurrent and bypass flow of a two-phase
air-water mixture entering the vessel rather than water only.

(6) Establish a relationship between the countercurrent flow tests in the transparent
vessel and the metal Semiscale vessel.

These objectives were fulfilled using the data from the reported tests. The data provided
information which aided in understanding the results from steam-water countercurrent flow
tests performed in the metal Semiscale vessel.

The tests described were performed in a transparent plexiglass vessel with dimensions
and internal parts similar to those of the Semiscale pressure vessel. The vessel was designed
to facilitate geometric changes in the downcomer and upper annulus regions. The vessel was
connected to air and water supply systems and to a drain system for the water. Volumetric
flow, pressure, and temperature instrumentation and weigh tanks were used to measure the
system parameters of interest.

This report presents the experimental data from the tests performed in the transparent
vessel test program and provides the supportive information necessary to make the data
usable. Results for each test are presented in the form of computer printout of the
measurements and of a summary of the pertinent calculated flow rates, pressures, and
‘dimensionless volumetric fluxes. An error analysis is presented to identify maximum and
probable errors for selected volumetric flux calculations.
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EXPERIMENT DATA REPORT
FOR SEMISCALE TRANSPARENT VESSEL
COUNTERCURRENT FLOW TESTS

I. INTRODUCTION

Steady state air-water tests were performed in a transparent vessel to investigate
downcomer countercurrent flow and downcomer bypass flow phenomena. These tests are
part of an extensive experimental program conducted by Aerojet Nuclear Company to
investigate countercurrent flow and emergency core coolant (ECC) related phenomena in
the Semiscale geometry. The results from this experimental program are part of the Nuclear
Regulatory Commission (NRC) data base which is used for evaluating the adequacy and
improving the predictive capability of analytical models developed to predict system
response during a loss-of-coolant accident (LOCA). In addition, the countercurrent flow
data from the Semiscale geometry are also valuable for comparison with countercurrent
flow data from similar investigations in larger geometries to aid in evaluating the effects o
physical scale. -

The experimental program conducted to investigate countercurrent flow and ECC
related phenomena was made up of three different test programs which were coordinated to
provide initially a basic understanding of certain ECC related phenomena and then to
investigate progressively these phenomena as well as other ECC related phenomena in
greater detail. The transparent vessel tests, which are reported herein, were conducted
initially to investigate countercurrent flow and flow bypass phenomena in a Semiscale-sized
downcomer and to determine whether these phenomena could be described in terms of
existing countercurrent flow correlations. Air and water were used as the fluids for the
transparent vessel tests because existing correlations were based on data limited almost

“exclusively to these fluids. The Semiscale system countercurrent flow tests{ 1] were

subsequently conducted to investigate steady state and transient countercurrent flow

"phenomena in a steam-water medium in which condensation and evaporation could affect .

the countercurrent flow phenomena. The concluding test program, the isothermal system
test program[2'9] , was conducted to investigate transient ECC related phenomena and the
interaction between these phenomena as well as the phenomena that occur during the
blowdown portion of a simulated LOCA.

The transparent vessel test program was initiated when a literature search indicated
that the majority of the countercurrent flow data was limited to data taken in small
diameter tubes or packed beds with inlet geometries that distribute the flow uniformly
around the top of the test section. Since the Semiscale vessel downcomer region is annular
with a much larger diameter than most tubes tested and with an inlet geometry which would
not necessarily distribute the fluid uniformly around the annulus, the applicability of prior
countercurrent flow data to the Semiscale downcomer was uncertain. Therefore, a test
program was conducted to supply countercurrent flow test data in a geometry similar to the
Semiscale vessel. The objectives of the transparent vessel tests were to:



(1) Investigate the countercurrent flow phenomena that occur in an annulus
with dimensions similar to the Semiscale downcomer to determine
whether commonly used countercurrent flow correlations describe the
effect of the countercurrent air flow on the delivery of water (ECC) to
the lower plenum.

(2) Investigate the relationship between flow bypassing the downcomer and
countercurrent flow in the downcomer. '

(3) Investigate the effect on countercurrent flow and bypass flow of changing
the geometry of the upper annulus. -

(4) Investigate the effect on countercurrent flow of changing the downcomer
length by changing the length of the core barrel.

(5) Investigate the effect on countercurrent and bypass flow of a two-phase
air-water mixture entering the vessel rather than water only.

(6) Establish a relationship between the countercurrent flow tests in the
transparent vessel and the metal Semiscale vessel.

In addition to the tests performed to meet the outlined objéctives, a limited
number of tests were performed to investigate the effect on countercurrent flow of
specialized system geometries. Table I summarizes the tests performed during the
transparent vessel test program to meet the objectives outlined. The data presenta-
tion table column lists the report table number of Section IV in which the data are
presented. Comments on the test groups are included to aid the reader in locating
test groups of interest.

The intent of this document is to present the experimental data from the
transparent vessel test program and to provide the necessary supportive information
to make those data usable. Section Il of the report provides a description of the
experimental apparatus and instrumentation. Section III describes the test procedures
and the data acquisition process. A complete listing of all collected data is presented
in Section IV.
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TABLE I

TRANSPARENT VESSEL COUNTERCURRENT FLOW TESTS

Test Radial Pressure

Downcomer Lower Plenum Cold Leg

Air Flow Presentation

Group Gap (in.) (psig) ~ (scfm)
BASELINE COUNTERCURRENT FLOW TESTS

1.1 0.35 10 0

1.2 0.35 30 0

2.1 0.37 7. 0

2.2 0.37 9 0

2.3 0.37 30 0

4.1 0.49 7. 0

4.2 0.49 30 0

5.1 0.53 10 0

6.1 0.63 10 0

7.1 0.70 10 0

9.1 1.58 210 0
BYPASS FLOW TESTS )

5.5 0.53 0, 10 20-160
5.7 0.53 0 0-100
5.12 0.53 - 0 0-200
5.15 0.53 0 . 0-200
9.5 . 1.58 0 100-165
MODIFIED UPPER ANNULUS GEOMETRY TESTS
5.4 0.53 10 0

5.8 0.53 10 0
5.10 0.53 10 0 .
5.13 0.53 10 0
6.2 0.63 10 0

9.2 1.58 10 0

9.6 1.58 10 0
SHORTENED CORE BARREL TESTS

3.1 0.40 10 0

4.4 0.49 10 0
4.5 0.49 10 0

4.6 0.49 10 0

8.1 1.45 10 0
TWO-PHASE COLD LEG MIXTURE TESTS

1.3 0.35 10 30, 80
1.4 0.35 30 50
5.6 0.53 10 50-200
7.2 0.70 10 53
9.4 1.58 10 50-200
COMBINED EFFECTS TESTS

3.2 0.40 . 10 36-76 -
4.3 0.49 10

4.7 0.49 - 10 56-80
4.8 0.49 ~ 10 :

4.9 0.49 10 73-82
5.9 0.53 10 50-110
5.11 0.53 10 50-200
5.14 0.53 10 50-200
9.3 1.58 10 50-200
9.7 1.58 10 50-200
SPECIAL TESTS

4,10 0.49 10 0

5.2 0.53 0-8.5 0

5.3 0.53 10-0 0

7.3 0.53, 0.70 10 0
9.8 1.58 10 0

9.9 1.50 10 0

Data

Table Comments
v
v
VI
VII
VIII
IX
X
X1
XI11
XIII
XIV
XV .
XVI Hot leg simulators removed
XViI Extended upper annulus
XVIII Nozzle inserts removed
XIX
XX Filler plece lowered
XXI Hot leg simulators removed
XII Extended upper annulus
XXIII Nozzle inserts removed
X1V Filler piece lowered
XV Nozzle inserts removed
XXVI Hot leg simulators removed
XXVII Downcomer length 6 in.
XXVIII Downcomer length 34 in.
XXIX Downcomer length 24 in.
XXX Downcomer length 6 in. T
XXXI Downcomer length 12 in. ’
XXXII
XXXIII
XXXTIV
XXXV
XXXVI
XXXVII Downcomer length 6 in.
XXXVIIT Downcomer length 34 in.; filler lowered
XXXIX ‘Downcomer length 6 in.
XL Downcomer length 6 in.; hot leg simulator removed
XLI Downcomer length 6 in.; hot leg simulator removed
XLII HOt leg simulator removed )
XLITI Extended upper annulus
XLIV Nozzle inserts removed
XLV Nozzle inserts removed
XLVI Hot leg simulator removed
XLVII One-dimensional inlet
XLVIII Increasing air flow at constant water flow
XLIX Decreasing air flow at constant water flow
L Double annulus .
LI Longitudinal flow restrictors’
LII

Shortened longitudinal flow restrictors




Il. EXPERIMENTAL SYSTEM AND INSTRUMENTATION

The transparent vessel experimental system consists of a transparent pressure vessel
connected to an air and water supply system and to a drain system for the water. Two
different air and water supply systems were used during the test program; a low air capacity
system was used initially and a high air capacity system was used for subsequent tests.

The system instrumentation used to monitor the test conditions included flow,
pressure, and temperature measuring devices.

1. EXPERIMENTAL SYSTEM

The pressure vessel is shown in the normal operating configuration in Figure 1 along
with the nomenclature used to identify the different parts of the vessel. The pressure vessel
was designed so that the core barrels and filler pieces could be changed to obtain different
downcomer gap widths. Table II lists the radial downcomer gap widths as a function of the
core barrel outside diameter (OD) and the filler piece inside diameter (ID). Since the inside
diameter of the vessel is 8.4 inches, gaps using Filler D in Table II do not actually
incorporate a filler piece. The effective length of the downcomer was varied by shortening
the length of the core barrel. The upper annulus region is also designed to allow a change to
be made in the diameter of the inlet pipe by removal of the nozzle liner and to allow
changes to be made in the flow area of the upper annulus by removal of the hot leg
simulators or by extension upward of the baffle.

The exterior portion of the transparent vessel is constructed of three sections of
plexiglass tube each with an ID of 8.4 inches and an OD of 9.25 inches. The uppermost
section of the vessel includes the nozzles for the cold leg inlet and the cold leg outlet which
attach to the water supply system and the cold leg outlet drain system, respectively. Water
or a two-phase air-water mixture enters the vessel through the cold leg inlet. All of the air
that is forced into the vessel plus any water that bypasses the downcomer exits the vessel
through the cold leg vessel outlet. The middle section of the vessel spans most of the
distance of the downcomer, and the bottom section of the vessel, in conjunction with the
lower head, forms the lower plenum region of the vessel. The lower head contains a 3-inch
drain for removal of the water that falls down the downcomer and into the lower plenum.

Three different plexiglass filler pieces were designed -to change the downcomer
dimensions by reducing the inside diameter of the vessel. The inside diameters of these filler
pieces, which are the outside diameters of the corresponding downcomer, are listed in
Table II. A somewhat different upper annulus geometry existed during tests with a filler
piece installed than during tests with no filler piece. When a filler piece is installed to form
the downcomer gap, a step occurs and reduces the flow area at the transition between the
upper annulus and the downcomer. This step is 1.05 inches for Filler Piece A, 0.96 inch for
Filler Piece B, and 0.34 inch for Filler Piece C. When the vessel wall, rather than one of the
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Fig. 1 Transparent vessel and internals.




TABLE II

POSSIBLE DOWNCOMER GAP GEOMETRIES FOR TRANSPARENT VESSEL TESTS

Annular gap (in.)
Annulus flow area (in.")

Core
arrel .
Filler 1 2 3 4
" Piece
A 0.53 0.40
9.57 7.31
B 0.63 0.49
[ 11.53 9.27
c 1.25 | 1.11 | 0.37
25.43 23.17 8.48
D . 1.58 | 1.45 | 0.70 0.35
33.87 ;31.61 116.92 8.93

Coré Barrel Dimensions

Outside ASSociatg&
Diameter Cross-Sectional
(in.) Area (in.?2)
1 5.24 21.55
2 5.51 23.81
3 7.00 38.50
4 7.69 46.49

8 0 w >

Filler Piece Dimensions

Inside Associated
Diameter Cross-Sectional
(in.) Area (in.2)
6:30 31.12
6.49 33.08
7.73 46.98
8.40 55.42

filler pieces, is used to form the downcomer, no step occurs and the upper annulus and
downcomer have the same flow area. Leakage of air and water between the filler piece and

the vessel wall is prohibited by an O-ririg seal at the top and bottom of the filler piece. The
groove in the vessel which holds the O-ring seal in place was filled flush with the vessel

surface for all tests in which a filler piece was not installed.

Four different aluminum core barrels were designed to allow changes to be made in
the dimensions of the downcomer gap. The outside diameters of these core barrels, which

form the inside diameters of the downcomer, are listed in Table II. The outer surface of

each core barrel is anodized a blue color to enhance the clarity of visual and photographic
observations of two-phase flow patterns in the downcomer region.

»
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The nozzle at the top of the core barrel is used to attach the core barrel to the air
supply system. Air that enters the pressure vessel through the core barrel is forced to flow
down through the core barrel, up the downcomer, and from the vessel through the vessel
cold leg outlet. A multiholed plate is attached to the bottom of the core to decrease the
flow area to a value that is similar to the flow area at the bottom of the Semiscale core.

A baffle ring attached near the top of the core barrel is used to simulate the seal ring
which separates the upper annulus and upper plenum regions in the Semiscale vessel. Also
attached to the core barrel in the upper annulus region are obstructions which have
dimensions similar to those of the hot leg nozzles simulated in the Semiscale system. These
hot leg simulators can be either removed completely or removed and placed at a lower
position on the core barrel for tests with special upper annulus geometry configurations.
These simulators are located such that their centerline-is in the same axial plane as the
centerline of the cold leg and vessel outlet nozzles.

Two different fixtures were designed so that geometry changes can be made in the
upper annulus region of the pressure vessel. A 10-inch-long cylindrical plexiglass section
with the same inside diameter as the vessel is designed to set directly on top of the vessel to
act as a vessel extension. This section raises the core barrel and effectively increases the
height of the upper annulus region. When this section is used, the hot leg simulators are
removed from their normal position on the core barrel and moved down to a position where
their centerline matches the centerline of the cold leg and bypass leg.

The second fixture is designed to replace the entire upper section of the vessel
including the cold leg vessel inlet and outlet nozzles. This fixture, shown in Figure 2, is used
to distribute the water uniformly around the top of the downcomer and to induce flow
parallel to the downcomer axis. The perforated plate provides an even distribution of the
incoming water, and the weir-type entrance to the downcomer induces the initial water flow
to be parallel to the downcomer axis.

Two different air and water supply systems were used during the course of the
transparent vessel tests. The initial system, shown in Figure 3, was designed for relatively
low air flow rates and was used for performing tests with downcomer gap sizes of 0.70 inch
or smaller. The subsequent system, shown in Figure 4, was designed for much larger air
flows and was used for performing tests with both large and small downcomer gap sizes. For
both systems, air was supplied from multistage compressors, and water was supplied from
the building water supply system. The drain system from the lower plenum and the vessel
cold leg outlet remained the same for all tests.

2. SYSTEM INSTRUMENTATION

Measurements of temperature, pressure, and volumetric flow were made by
instrumentation located in the vessel throughout both the low capacity and the high
capacity supply systems. A list of the instrumentation and a description of each detector is
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included in Table III. The maximum error includes instrumentation error, signal conditioner
error, and errors in reading the scales of the direct reading instrumentation. Figure 3 and 4
show the detector locations for the low and high capacity systems, respectively.

In addition to the instrumentation listed in Table III, weigh tanks were. used in
conjunction with a timing device to measure the mass flow of water from the lower plenum -
and from the vessel cold leg outlet. The two-phase air-water mixture flowing from the cold
leg outlet was separated by directing the mixture downward into a large weigh tank with
sides that were sufficiently high to prevent water from being blown out of the tank. Lower
plenum liquid level was measured using ruled indicators scribed on the plexiglass. This
measurement was made from the bottom of the core barrel to the liquid surface.

The measurements made for each test are presented in the section on data
presentation (Section IV). Those instruments used for each test can be distinguished because
the results are shown as nonzero values. An error analysis for typical tests is presented in
Appendix A. The analysis has been restricted to a consideration of the probable and the
maximum errors that would exist for the parameters of the Wallis“O] countercurrent flow
correlation if the data were put into this form. The Wallis correlation was used for this error
analysis because it is a commonly used countercurrent flow correlation that was expected:to
correlate the transparent vessel test data. '
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TABLE III

INSTRUMENTATION FOR TRANSPARENT VESSEL TESTS[a]

Measurement Location
Water flow
(rotameters)
RM-CW-1 Vessel cold leg inlet -
RM-CW-2 Vessel cold ‘leg inlet
Water flow
(turbine meters)
FT-CW-1 Vessel cold leg inlet
FT-CW-2 Vessel cold leg inlet
Air flow
(rotameters)
RM-HG-1 Vessel core barrel inlet
RM-HG-2 Vessel core barrel inlet
RM-HG-3 Vessel core barrel inlet
RM—HG—7. Vessel core barrel inlet
RM-CG-1 Vessel cold leg inlet
RM-CG-2 Vessel cold leg inlet
Alr flow
(turbine meters)
FT-HG-1 Vessel core barrel inlet
FT-HG-2 Vessel core-barrel inlet
FT-CG-1 Veasel cold leg inlet
Pressure
P-CW-1 Cold leg water line near vessel entrance
P-CW-2 Cold leg ;atet line near vessel entrance
P-CG-1. Cold leg air near turbine meters
P-CG-2 Cold leg air near rotameters
P-HG-1 Air line near core barrel entrance
P-HG-2 Hot leg air near turbine meters
'P-HG-3 Hot leg air near rotameters
P-LP-1 .- Lower plenum
P-Baro Barometric pressure
Temperature :
TF-CW-1 Cold leg water line near vessel entrance
TF-CG-1 Cold leg air near turbine meters
TF-CG-2 Cold leg air near rotameters
TF-KG-1 Alr line near core barrel entrance
TF~HG-2 Hot leg air near turbine meters '
TF-HG-3 Hot leg air near rotameters
TF-LP-1 Lower plenum

(b1 Meagurement Range

System Minimun Muxioum
3.2 32 gpm
’ 1.2 12.5
40 650 gpm
3.7 60 .
H, L 9.2 92 cfm
L 7.1 71
H, L 3.2 32
L 1 10
H, L 7.1 71
H 1 10
H 25 320 cfm
4 33
H 25 320
0 100 psig
H
L
H
H
H, L
H
H
H,
H,
0 200°F
H, L ’
H
H
H, L
H
H
H, L

_ Maximm Error

+2.3% of reading -

6.5 gpm
+0.7 gpm
+2.3% of reading

[a] The range and maximum error given.at the beginning of a measurement category apply to all measurements within
that category.

[b] L is.for the low flow capacity system and H is for the high flow capacity systeﬁ.
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III. TEST PROCEDURES

The experimental system was used to obtain data for several different types of tests

including countercurrent flow tests, bypass flow tests, and a number of tests with

specialized objectives. The test procedures for the countercurrent flow tests and the bypass
flow tests were different and, therefore, a separate discussion for these two types of tests
follows. Some of the test procedures for the specialized tests were different from the other
test procedures. However, these procedures apply to a limited number of tests and,

-therefore, are included in the description of the test groups documented in Section IV,

The paths of the air and water flowing in the transparent vessel are shown in Figure 5.
Either water or an air-water mixture entered the transparent vessel through the vessel cold
leg inlet nozzle. In either case, the entering water flowed either down the downcomer to the
lower plenum or around the core barrel and out the cold leg vessel outlet. The air from the
air-water mixture flowed around the core barrel and out the vessel cold leg outlet. Water
reaching the lower plenum was removed at a rate consistent with maintaining a constant
water level. Air entered the vesse] through the top of the core barrel, flowed downward
through the core barrel to the lower plenum, and then upward through the downcomer gap
formed by the core barrel and the vessel wall or filler piece. Air could leave the vessel only
through the vessel cold leg outlet because the only other outlet from the vessel, through the
lower plenum, was sealed by the water collected therein.

Prior to the conduction of any countercurrent or flow bypass tests, several
preliminary tests were conducted to establish a lower plenum liquid level that was far
enough below the core barrel that no entrainment of lower plenum liquid occurred. These
tests were accomplished by filling the lower plenum to a level above the bottom of the core
barrel and then establishing a large air flow rate down through the core barrel. The air flow
was continued until the lower plenum liquid level was stabilized. By using several different
large air flows, a level was established below which lower plenum liquid entrainment would
not occur. No formalized data were taken during these preliminary tests.

The majority of the tests conducted in the transparent vessel had countercurrent flow
in the downcomer. Operational testing procedures for these countercurrent flow tests
included the following steps: '

(1) The desired downcomer countercurrent air flow was established through the
appropriate flow measuring device(s).

(2) The cold leg water flow along with the cold leg air flow, when used, was
established through the appropriate flow measuring device(s).

(3) A constant lower plenum water level was established and maintained by

throttling the drain valve. Water drained from the lower plenum was diverted to
the building drainage system whenever flow measurements were not being made.

13
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(5)

(6)

The selected system pressure was established by throttling the valve on the
vessel cold leg outlet line. The water flowing through this line was also dumped
into the building drainage system prior to ' measurement.

The flows were continuously adjusted until the desired steady state operating
point was.established.

Appropriate data were hand recorded from the flow, temperature, and pressure
instrumentation. The flows from the lower plenum and the vessel outlet were
measured by directing these flows into weigh- tanks for a measured period of
time. ' ’

Several of the initial countercurrent flow tests were conducted with Steps 1 and 2 reversed
to determine whether the order in which air and water flows were established influenced the
countercurrent flow results. Since the order of establishment did not significantly influence
the results, the listed procedure was used for the bulk of the countercurrent flow tests.

A limited number of bypass flow tests were performed to determine, in the absence of
countercurrent air flow, the maximum cold leg water and air flow rates below which h'o
bypass flow would occur. The operational test procedure for these bypass flow tests
included the following steps:

(1)

(2)

(3)

4)

The desired air floW in the cold leg was established for those tests in which cold
air flow was used.

The water flow in the cold leg was increased slowly until water began to flow
out the vessel-cold leg outlet. All bypass tests were conducted at or above this

‘water flow rate.

¢

During tests in which cold leg air flow was used, the pressure in the system was
adjusted to the desired value by establishing a lower plenum liquid level and
subsequently throttling the valve in the vessel outlet line.

Appropriate data were recorded from flow, temperature, and pressure
instrumentation. The flows from the lower plenum and the vessel outlet were
measured by directing these flows into weigh tanks for a measured period of
time.

15



IV. TEST DATA PRESENTATION

<The transparent vessel tests have been categorized into test groups according to the
purposes of the tests and the system geometry. The test data for each group of tests have
been organized into a series of tables for the purpose of data presentation. Correspondence
between the test groups and the tables containing the data was shown in Table I.

Each data table contains a summary page listing pertinent variables calculated from
the experimental data. Following this summary page are up to four sets of tabulated
experimental data. The first set contains air and water volumetric flow measurements, and
the second set contains pressure and temperature measurements associated with the flow
measurements. The third set of data contains the weigh tank measurements for the lower
plenum and vessel cold leg bypass as well as lower plenum pressure, liquid level, and
temperature measurements. The barometric pressure is also included in this set of
measurements.- The fourth data set contains flow, pressure, and temperature measurements
associated with air flow in the cold leg. This fourth data set is not included in the tables for
tests which did not have air flow in the cold leg.

A brief description of the variables included on the summary page is provided to make
those variables usable for further calculations. The downcomer air flow was obtained by
summing the mass flow rates calculated at each separate air flow measurement in the core
barrel air supply. The mass flow at each meter was calculated using the measured volumetric
flow, and a density which was calculated using the perfect gas law with pressure and
temperature measurements located near the volumetric flow measurement. At locations
where a significant pressure drop occurred between the flow and pressure measurements, the
pressure at the flow measurement location was determined by subtracting the pressure drop
calculated to occur between the flow and pressure instrumentation from the measured
pressure. The process of calculating mass flow using a pressure and a pressure drop was
iterative because the magnitude of the pressure drop was influenced by the mass flow which
in turn was influenced through a density change by the magnitude of the pressure drop. The
cold leg air flow was calculated similarly using the cold leg flow, temperature, and pressure
measurements. The downcomer air density was calculated using the perfect gas law with
pressure and temperature measurements in the lower plenum.

Downcomer water flow was calculated from the measurement of the mass being
drained from the lower plenum. Water flow continuity was obtained by adding the
calculated water mass flow from the lower plenum to the calculated water mass flow leaving
-the vessel through the vessel cold leg outlet and dividing this sum by the measured water
mass flow into the vessel. This ratio can be used as an indicator of the exactness of the water
mass balance. Even though the water mass balance may not be exact, the lower plenum mass
flow used in the countercurrent flow calculations may be valid. The vessel inlet water flow
was ca%culated using the water.volumetric flow measurements and a fluid density of 62.4
Ib,/ft>.
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The parameters J-air downcomer and J-water downcomer are, respectively, the
superficial velocities of the air and the water in the downcomer. The superficial air velocity
was calculated by dividing the downcomer air flow by the downcomer air density and the
total flow area of the downcomer, and the water superficial velocity was calculated similarly
using a water density of 62.4 lbm/ft3.

The last two columns of the summary page contain parameters from the Wallis[ 10]
countercurrent flow correlation. The parameters for the Wallis countercurrent flow
correlation are presented because this correlation is universally accepted as providing good
correlation of countercurrent flow data. The form of the Wallis correlation

* *
l/2+mJ l/2=C

J
1
where 8
. J 0 1/2
J = _g_ _g__
g 4fBD "\ 00 g
_ 1/2
J * = _J];._. pl
1 \/EF P1 Py
and
J g = superficial gas velocity
iy = superficial liquid velocity
D = downcomer hydraulic diameter
Pg = gas density
p 1 = liquid density
g = gravitational constant

allows countercurrent flow data to be presented as a straight line with slope m and ordinate
intercept C. “

A brief description of the test classifications, shown in Table I and certain of the test
groups, is provided in the following paragraphs to aid in understanding the test data. Test
groups were conducted with different radial downcomer gap widths in each different test
classification to provide data for a range of downcomer geometries.
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1. BASELINE COUNTERCURRENT FLOW TESTS

The baseline countercurrent flow tests were performed to investigate countercurrent
phenomena in an annulus with dimensions and an inlet geometry similar to those of the
Semiscale downcomer. The main objective of these.tests was to provide data that could be
used to determine whether commonly used countercurrent flow correlations are applicable
to a downcomer the size of the Semiscale downcomer. Results from these baseline tests are
presented in Tables IV through XIV.

During the early tests in which the smaller size downcomer gaps were used, several
different cold leg water flow rates were used for each downcomer air flow rate. The results
from these early tests showed that the amount of water reaching the lower plenum was
relatively insensitive to the amount of water entering the vessel from the cold leg at high and
intermediate downcomer air flows. However, at very low downcomer air flow rates, the
results of the early tests showed that an increase in the inlel water flow would usually result
in an increase in delivery to the lower plenum indicating some sensitivity in the amount of
water reaching the lower plenum to the vessel inlet (cold leg) water flow. Usually, some
maximum inlet water flow occurred above which no increase in lower plenum delivery rate
was observed for an increase in the inlet flow, and a minimum inlet flow occurred below
which all the water fell to the lower plenum. The difference between the maximum and
minimum delivery rates to the lower plenum increased rapidly as the air flow approached
zZero.

Tests performed with the larger downcomer gap sizes, especially with the 1.58-inch
downcomer gap, showed that the amount of water reaching the lower plenum was sensitive
to the inlet water flow rate even at relatively high downcomer air flow rates. The difference
in vessel inlet water flow was large between the minimum flow for which all inlet flow fell
to the lower plenum and the maximum flow for which delivery to the lower plenum was no
longer sensitive to an increase in the inlet flow rate.

Several different groups of tests were conducted with different lower plenum

pressures. The purpose of these tests was to provide data that could be used to check the
sensitivity of the countercurrent flow correlations to changes in the operating pressure,

2. BYPASS FLOW TESTS

The objectives of the bypass flow tests were to determine, in the absence of
countercurrent air flow, the minimum cold leg flow above which flow would bypass the
downcomer .and leave the vessel through the vessel cold leg outlet and to investigate the
‘relationship between the amount of flow that bypassed for different cold leg flows above
the minimum:> The results from these tests are presented in Tables XV through XIX. Bypass
flow tests were conducted using both single- and two-phase cold leg flows so that the results
from both types of tests could be compared to determine the effect of a two-phase cold leg

18



TABLE. IV

BASELINE COUNTERCURRENT FLOW TEST GROUP 1.1

61

TRANSPARENT VESSEL TEST DATA FOR TESTS l.le: TO lal.36 -= 0.35-1!. DOWNCOMER GAP

SUMMARY UF CALCULATED RISULTS

TEST DIWNCIMER DIWNCOMER.  LOWER PLENUM COLD LEG DOANCLMEP WATFR FLOW J=AlF J-WATER (JGx)eals2  (JL*)=2}/2
NO AIR FLOW AIR DEHSITY PRESSUPE AIR FLNU WATEF FLOW  CONTINUITY  DOWNCOMER DIAMCIMER
(LB/SEC) (LB/FT==3) (PSIA) (LB/SECH {LB/SEC) (FT/SEC) (FT/SEC)
lele 1 00155 Ja.l174 22.45 0.9 4.783 Uei4 2.13 1.237 0.2593 0.9484
lelo 2 2.0155 041174 22.45 0.9 23.702 0.957 2.13 J.957 Je2595 0.8343
lol. 3 0.0152 J.1161 22.45 0.0 4.633 Ue 944 2.12 l.198 0.2578 0.9334
lele 4 0.0152 Jell61 22.45 0.0 Q.40 1.008 2,12 1.15% 0.2578 . 0.9165
lele 5 Je 0475 0.1174 22445 0.0 1.852 1.99% bed2 0,470 0.4535 0.5885
l.1. 6 0.0472 Oell74 22.45 0.0 le830 Loy 6.49 V415 0.4524 C.5876
l.1e 7 0.0470 01174 22445 0.0 2.017 0.¢39 6.4 0.521 044512 0.6158
l.1. 8 0.0470, JellT74 2245 0.0 L.958 Ue99% 6.45 0.500 - 0.4512 0.60069
lele 9 0-0?93 O.ll64 22.33 0.u )eT35 Ve 275 11.00 0.190 0.5878 0.3718
1.1.10 0.0789 O.1164 22.33 0.0 0.76% L.0L17 L0.93 0.293 Va4860 0.3840
leloll 0.0793 0.1164 22433 0.0 0.794 J.993 11.49 0.7205 J.5878 0.3865
lel.l2 0.0793 Uellod 22433 0.0 0.789 L.02d L1.00 V. 204 0.5878 0.3R852
1.1.13 Jell29 Js 1164 22.33 0.0 0.254 1.023 12.65 0.900 U.7011 0.2186
lelols V. 1125 Jellb4 22.33 C.0 Ve250 1.011 15.60 - 0.065 2.7000 0.2168
lelelSs Oe.lll6 0.11¢8 22.33 O.v Vo243 Leu04 1h.%42 9.0063 0.09066 0.2137
1.1.16 0.1126 V.1163 24433 0.u Js 242 1.031 15.50 0.962 0.5566 0.2132
lelol? 0.1420 Oells7 1 22.33 0.V V. 007 v.781 2u.l15 0.7 J.79L9 Je.ll2v
lel.18 0.1428 Je 1137 22.33 0.0 0.057 1.019 210.25 0.9L7 J.7930 0.1120
lel.ly 0.1267 0.11359 22.33 0.0 V. 117 l.01¢ Lr.7r 0.03) ) 0.7449 O.1481
1.1.20 Je 12060 Uellba 22,33 0.0 Oa117 0.970 L7.08 2.039 0.7430 O.l481
l.1.21 01260 0.11292 2.33 0.0 Vell7 0.94d9 17.63 2.930 0.7430 O. 1481
le1.22 v.1275 Je1160 22.4v 0.9 Uell12 1.204 17.73 0.929 0.T456 0.1455
lele23 0.1280 Jellod 22440 0.J 2,123 D979 17.80 0,030 0.7470 0.1583
le1.24 0.0954 0.1167 22440 0.V Q.483 14995 l3.19 7.135 U.644) V.3015
1.1.25 Ve 094 Oell167 22440 0.0 0.371 l.009 13.05 0.9296 0.6406 0.2641
L . . .

lelo26 040951 Jello7 22440 0.0 0.425 1.013 13.14 2.11) 0.6429 .2827
l.1.27 Ve 0940 0.1172 22440 0.0 0.452 1.015 13.9% J.112 0.4409 0.235C
le1.28 J.0951 0.1172 22440 C.0 0. 446 0.246 13.10 0.115 0.6426 0.2690
1.1.29 040944 De1172 22440 G.D U391 V980 13.92 v.lil 0.06406 U.2711
l.1.30 0.0622 O.1174 22.40 0.0 1.225 0.995 .54 V317 0.5191 C.4800
1.1.31 J.0024 JellT4 22440 0.0 1.209 1.u17? 8.59 0.3.8 UeH203. 0.4885
lelo32 0. 0628 JellT74 22440 0.0 t.319 L.005 8.63 Je301 0.5217 0.4980
l.1.33 J.0621 . 1176 22440 0.0 .- L1.275 14044 L2 J.330 V.5186 . 0.48%7
l.1.34 J. 0309 Ue.1103 i 22.40 0.0 2.7487 U.983 4.16 0,721 0.3012 0.7240
1.1.35 V.0307 Oe1174 22440 0.0 2.9517 ve?d8 2e29 3.765 0.3651 C.7457

le1.36 D,0312 U.ll7e 22,40 0.0 3.093 V. 990 4429 2.306° 0.3679 V.7627
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(psta)

12.5
12.5
12.%
12.5
12.5

12.5
12.5
12.5
12.3
12.3
12.

12.3
12.3
12.3
12.2

12.3
12.3
12.3
12.7

2.3

12.3
12.%
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.64

12.4



TABLE IV (Contd

BASELINE COUNTERCURRENT FLOW TEST GROUP 1.1

TEST
NO

lo1l. 1
lele,2
lale 3
4
5

lele.

E&PERIHENTAL'MEASQRMENTS FOR TESTS lelel TO lele36 -- 0.35-IN. DOWNCOMER GAP

INITIAL
WEIGHT
(L8}

219.0
362.5
133.5
272.5
406.5

461.8
369.5
456.0
132.8
169.5

291.3
237.0
272.5
287.5
302.5

317.8
133.v
137.0
14l.9
148.0

155.0
133.0
139.8
133.3
162.3

184.5
210.0
233.8
26345
282.0

343.3
394.,0
446.8
135.5
247.0

350.5

LOWEP. PLENUM FLOW

FIMNAL

HEIGHY

(sl

362.5
477.3
272.5
406.5
461.8

526.0
430.0
514.8
169.5
201.3

237.0
272.5
287.8
302.5
317.1

332.3
137.0
141.0
148.0
155.0

162.0
139.8
147.8
162.3
184.5

210.0
233.8
269.5
282.0
343.3

394.0
446.8
497.8
247.0
350.5

458.8

TIME OF

COLLECTION

( SEC)

30.0
il.0
30.0
30.0
30.0

35.0
30.0
30.0
50.0
40.5

45.0
45.0
60.0
60.9
60. 0

60.0
60.0
60.0
60.0
60.0

€0.0
60.0
60.0
60.0
60.0

60.0
55.0
60,0
5540
50.9

4040
40.0
40.90
40.0
35.0

35.0

BYPASS FLOW

INITIAL
WEIGHT
{L8)

90.0
117.5
90.5
119.5
143.8

349.8
241.5
274.5

82.0
250.0

390.0
467.3
430.5
653.5
660.0

73645

89.5
224.3
278.3
388.5

523.0
87.0
125.5
3%2.0
190.0

260.8
350.5
42645
454.3
467.5

575.3
664.5
723.5

99.3
193.0

239.5

FINAL
WEIGHT
(LB)

117.5
132.0
119.5
143.8
349.8

444,38
274.5
334.5
250.0
390.0

469.3
490.5
653.5
172.5
736.5

7165.G
224.3
278.3
398.5
523.0

6l2.5
125%.5
144.0
190.0
266.8

350.5
426.5
454.,3
467.5
575.3

564.5
723.5
742.3
193.0
236.5

246.5

TIME NF
COLLECTION
{SEC)

40.0
50.0
45.0
55.0
5549

40.0-
45.0
40,0
35,0
40.5

40.0
60.9
30.0
2.0
30.0

69.9
25.0
40.9
2069
34.0

34.90
20.0
45,0
2949
20.9

35.90
2V.0
30.0
450
25.0

30.0
40.0
40.0
35.0
40.0

LOWER

PLENUM

LEVEL
(e

12.0
12.0
12.0
12.0
12.0

12.0
12.0
12.9
12.0
12.0

12.0
12.0
12.0
12,0
1.9

12,9
12.9
1<.0
12.0
12.0

12.2
12.9
12.0
12.9
12.0

12.)
12.0
12.9
12.9
12.0

12.0
12.0
12.9
12.90
12.0

12.0

p-LP-1
{PSIG)

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.9
10.0
10.0°

10.0
19.92
19.0
10.0
10.90

10.0
10.0
19.90
10.0
10.0

10.0
10.0
10.0
19.0
10.0

10.0
10.9
10.9
10.0
10.0

10.0
10.0
10.9
10.0
19.0

19.9

TE-LP-1
(DEG F)

56.0
56.0
62.0
62.0
56.0

56.0.
56.0
56.0
58.0
58.0

59.0
58.0
58.0
58.0
56.0

55.0
70.0
70.0
64.9
64.0

64.9
6l.0
61.0
58.0
58.)

53.0
56.0
50.0
©55.0
55.0

55.0
55.0
5%
60.9
55.0

54.0



€2

BASELINE COUNTERCURRENT FLOW TEST GROUP 1.2

TABLE V

TEST
NO

le2. 1
1.2. 2
1.2. 3
le2. 4
l.2. 5

l.2.3%

TRANSPARENT VESSEL TEST DATA FOR TESTS l.2.1 TO l.2.34 == 0.35-1N. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

DOWNCOMER
AIR FLOW-
(LB/SEC)

0.0214
De. 3321
0.0223
0. U040
0.,0641

0.V00641
0.0644
01074,
0.1065
0.1072

0.1073
V.l486
Je 1477
0.1482
d.1492

O.1918
V.1923
J. 1938
Vel929
0.1714

0.1721
D.1711
Jol7ll
0.1299
0.1295

0.1284%
0.1291
J.0862
0.0861
0.0852

0.0860
V. 0430
0.0428
0.0429

DOWNCOMER
AIR DENSITY
(LB/FT*%3)

0.2220
V.2226
Je22138
0.2218
0.2214

0.2222
0.2218
0.2218
0.2218
0.2i92

0.2192
J.2218
0.2214
Je2218
0.2218

v.2214
0.2214
0.2201
Ua 2201
0.2201

0.2210
0.2214%
Ve2214
0.2214
g.2218

0.2218
0.,2223
0.2193
v.2218
0.2218

0.2218
042223
J.2223
D.2223

LOWER PLENUM
PRESSURE
(PSIA)

42.40
@2.49
42.490
42.40
42.10

42.40
42.40
42.40
42.40
42.40

42.40
42.40
42.40
42.40
%2.40

42.40
42.40
42.32
42432
42.32

42.32
42.32
42.32
42,32
42.32

42.32
42.32
42,32
42.32
42.32

42032
42.32
42.32
42.32

COLD LEG
AIR FLOW
(LB/SEC)

[=N-N-N-N.) [~ R=NoNoNo] coocoC [«NoN-NeNel [e R NNl
DR « o o 0 0 e s o s @ e o 8 o & s e 0 o @
ocCooOoC oocCcCcCo Coooc 0L OO [~ Y- -]

cocCo COO0O0O

[~ N-N-No)
PRI

DOWNCUMER  WATER FLOW J-AIR
WATER FLOW CONTINUITY DOWNCUMER
{LB/SEC) LFT/SEC)
4. 767 0.959 1.55
3.692 0.984 2.33
3.592 1.001 2.35
2.097 1.006 4.65
2.236 1.036 4.67
2,250 1.034 466
2.267 1.001 4.68
0.938 1.012 7.81
1.061 1.061 7.75
1,017 0.984 7.89
1.061 1.031 7.90
0.361 0.995 * 10.81
0.355 1.014 10.77
0.405 0.935 10.78
0.378 1,049 10.85
0.104 0.996 13.98
Oe L2 U.993 1¢.02
0. 164 1.023 14.21
0.136 1.004 1414
v.282 0.597 12.57
0.225 1.023 12.57
0.186 1.020 12.47
0.155 0.937 12447
0.577 0.991 9.46
0.575 6.987 9.42
0.569 0.960 9.34
0.0627 1.005 9.37
1.400 1.004 6.34
1.563 1.001 6.27
1.582 1.010 6.20 .
1.619 i.022 6.25
2.950 1.007 3.12
© L 34114 “1.003 - 3.1
3.175 0.948 3.11

J-WATER
DOYNCOMER
(FT/SEC)

1.233
0.955
0.929
0.542
0.578

0.582
0.586
0.242
0.274
0.263

0.274
0.093
0.092
0.105
0.098

0.027
0.037
0.037
0.035
0.073

0.058
0.048
0.040
U.149
0.1469

O.147
0.162
0.362
0.404
04409

Qeat9
0.763
0.805
0.821

(JG*)*%] /2

0.2596
0.3180
0.3196
0.4494
0.4500

0.4498
0.4509
0.5823
0.5798
0.5834

0.5837
0.6849
0.6833
0.6840
0.6863

0.7785
0.7796
0.78137
0.7818
0.7371

0.7378
0.7353
0.7353
0.6406
0.6394

0.6366
0.6381
0.5232
0.5214
0.5187

0.5209
"0.3683
0.3674
0.3678

(JL*)es)/2

0.9472
0.8336
0.8222
0.6282
0.6487

0.6508
0.6532
0.4201
0.4%69
0.4374

0.4%69
0.2507
0.2585
0.2759
0.2667

0.1400
0.1633
0.1649
0.1602
0.2303

0.2058
0.1873
0.1706
0.3296
0.3290

0.3273
0.3436
0.5133
0.5423
0.5456

0.5520
0.7451
0.7656
0.7730



TABLE V_(Contd.)

BASELINE COUNTERCURRENT FLOW. TEST GROUP 1.2

EXPERIMENTAL MEASURMENTS FOR TESTS 1.2.1 TO 1.2.34 ~- 0.35-IN. DOWNCOMER GAP

TEST RM-CH-1 RM-CHW-2 FT-CW-1 FT=CW-2 RM=HG~1 RM=HG=-2 RM=HG-3 RM=HG-4 FT-HG-1 FT-HG-2

NO. (GPM) (GPM) (GPM) (GPM)} (CFM) (CFM) {crmMy (CFM) (CFM) (CFM)
l.2. 1 29.9 11.0 0.0 0.0 V.0 0.0 10.00° 0.0 0.0 0.0
he2. 2 28.0 1i.5 0.0 0.0 0.0 [*2Y") 15.00 0.0 0.0 0.0
‘le24 3 20.0 10.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
l1.2. 4 30.0 10.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0
1.2. 5 2J.0 10.0. 0.0 0.v 0.0 3u.u0 0.0 0.0 0.0 0.0
lL.2. & 2540 0.0 0.0 0.0 V.0 30.00 0.0 0.0 0.0 0.0
1.2. 7 17.0 V.0 0.0 0.0 0.0 393.00 0.0 0.0 0.0 0.0
le2. 8 29.0 11.0 0.0 0.0 0.0 50.00 V.0 0.0 0.0 0.0
l.2. 9 20.0 10.0 0.0 0.0 0.0 50.00 Je 0 0.0 0.0 0.0
1.2.10 20.0 0.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0
le2a11 0.0 10.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0
l.2.12 30.0 10.0 0.0 0.0 40.00 30.00 0.0 0.0 0.0 0.0
l.2.13 20.0 10.0 0.0 0.0 40.00 30.00 0.0 0.0 0.0 0.0
l.2.1% 20.0 0.0 0.0 0.0 40.00 30.00 0.0 0.0 0.0 0.0
l1.2.15 V.0 8.0 0.0 0.0 40.00 30.00 0.0 0.0 0.0 0.0
l.2.106 30.0 10.0 0.0 0.0 50.00 40.00 0.0 0.0 ¢.0 0.0
la2.17 2J.0° 10.0 0.0 0.0 50.00 40.00 0.0 0.0 0.0 0.0
l1.2.18 20.0 0.0 0.0 0.0 50.00 40.00 0.0 0.0 0.0 0.0
1.2.19 0.0 4.0 0.0 0.0 50.00 40.00 0.0 2.0 0.0 0.0
l.2.20 27.0 12.0 0.0 0.0 50.00 30.00 0.0 0.0 0.0 0.0
l.2.21 29.0 10.0 v.0 Ue 0 50.00 30.00 0.0 0.0 0.0 0.0
Le2.22 20.0 0.0 0.0 0.0 50.00 30.00 0.0 0.0 0.0 0.0
le2.23 0.0 4.0 0.0 0.0 50.00 30.00 0.0 0.0 0.0 0.0
le2.24 28.0 12.0 0.0 0.0 0.0 60,00 0.0 0.0 0.0 0.0,
‘1.2425 29.0 10.0 0.9 0.0 0.0 60.00 0.0 0.0 0.0 0.0
l1.2.26 2J.0 V.0 0.0 0.0 0.0 60.00 0.2 0.0 0.0 0.0
L2427 0.0 6.0 0.0 0.0 0.0 60.00 0.0 0.0 0.0 0.0.
le2.28 28.0 12.0 0.9 0.0 0.0 40.00 V.0 0.0 0.0 0.0
1.2.29 20.0 10.0 0.9 0.0 0.0 40.00 0.0 0.3 0.0 0.0
1.2.30 22.0 Je0 O.v 0.0 0.0 40.00 0.0 0.0 0.0 0.0
l.2.31 13.0 0.0 0.0 0.0 0.0 40.00 0.C 0.0 0.0 0.0
le2.32 25.0 12.5 0.0 0.0 0.0 0.0 2V.00 0.0 0.0 3.0
1.2.33 22,0 10.0 0.0 0.0 0.0 0.0 20,00 0.0 0.0 0.0
1.2.34 24.0 0.0 0.0 0.0 0.0 c.0 20.00 Q.0 0.0 0.0



TABLE V (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 1.2

Y4

EXPERIMENT AL MEASURMENTS FOR TESTS leZel TO 12434 == 0.35-IN. DOWNCOMER GAP

TEST P-CW-1 P-Cw-2 P-HG~1 P-HG-2 P-HG~3 TF-CH-1 TF-HG~1 TF-HG~-2 TF-HG-3 P-BAROD

NO (PSIG) (PSIG) (PS1G), (PSIG) (PSIG) {DEG F) (DEG F) (DEG F) (OEG F) (PSTA)
l1.2. 1 0.0 3l.7 31.2 0.0 0.0 51.0 76.0 0.0 0.0 12.4
1.2. 2 0.0 31.7 3t.5 0.0 0.0 52.0 78.0 0.0 0.0 12+4%
1.2. 3 0.0 31.7 2.2 0.0 0.0 53.0 79.0 0.0 0.0 12.4
l.2. 4 J.0 31.0 31.2 0.9 0.0 5240 79.0 0.0 0.0 12.4
1.2. 5 2.0 31.2 3l.5 0.0 0.0 53.0 80.0 0.0 0.0 12.4
l.2. 6 0.0 31,0 31.5 0.0 0.0 53.0 79.0 0.0 0.0 12.4
l.2. 7 0.0 31,2 31.7 0.0 0.0 53.0 - 78.0 0.0 0.0 12.4
«Zle 8 0.0 31.0 31.2 0.0 0.0 52.0 78.0 0.0 0.0 12.4
le2. 9 v.0 30.2 30.5 0.0 0.0 51.0 76.0 0.0 0.0 12.4
1.2.10 0.0 31.0 31.2 0.0 0.0 55.0 80.0 0.0 0.0 12.4
1.2.11 U.0 30.5% 31.2 0.0 G.v 54.0 79.9 0.0 0.0 12.4
le2.12 0.0 30.2 30.5 V.0 0.0 53.0. 79.0 0.0 0.0 1244,
1.2.13 0.0 30.0 30.0 0.0 0.0 53.0 79.0 0.0 0.0 12.4
1.2.14 0.0 30.7 30.2 0.0 0.0 54.0 79.0 0.0 0.0 12.4
1.2.15 0.0 30.2 30.7 0.0 0.0 54.0 78.0 0.0 0.0 12.4
1.2.16 BIYY 30.2 30.5 0.0 V.0 53.0 18.0 0.0 0.0 12.4
l.2.17 0.0 30.5 30.7 0.0 0.0 52.0 78.0 0.9 0.0 12.4
1.2.18 0.0 30.7 31.2 0.0 0.0 53.0 15.0 0.0 0.0 12.3
1.2.19 J.0 30.2 30.7 0.0 0.0 54.0 T4.0 0.0 0.0 12.3
1.2.20 JaU 39.2 30.7 0.0 0.0 52.0 73.0 0.9 0.0 12.3
le2.21 0.0 30.7 1.9 0.0 0.0 52.0 72.0 v.0 0.0 12.3
1.2.22 0.0 30.0 30.5 0.0 0.0 53.0 12.0 0.0 0.0 12.3
1.2.23 V.0 30.2 30.5 0.0 0.0 53.0 72.0 - 0.0 0.0 12.3
le2.24 0.0 3L.0 - 31.2 0.0 0.0 52.9 T2.0 0.0 0.0 12.3
1.2.25 2.0 30.7 31.0 0.0 0.0 51.0 12.0 * 0.0 0.0 12.3
1.2.26 0.0 3.0 30.2 g.0 0.0 51.0 12.0 0.0 0.0 12.3
1.2.27 0.0 30.5 30.7 - 0.0 0.0 52.0 712.0 0.0 0.0 12.3
1.2.28 0.0 31.0 31.5 0.0 0.0 53.0 T4.0 0.0 0.0 . 12.3
1.2.29 Je0 31.2 1.5 0.0 0.0 2.0 75.0 0.0 0.0 12,3
1.2.30 2.0 30.0 30.5 0.0 0.C $2.0 T4.0 0.0 0.0 12.3
l.2.31 V.0 31.0 .2 0.0 0.0 52.0 T4.0 0.0 0.0 12.3
1.2.32 0.0 31.5 31.7 0.0 0.0 5244 15.9 0.0 0.0 12.3
1.2.33 J.0 30.7 1.2 V.0 Vel 51.0 T4.0 0.0 0.0 12.3
le2.34 0.0 31.5 3l.5 0.0 0.0 0.0 0.0 12.3

52.0 15.0
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BASELINE COUNTERCURRENT FLOW TEST CROU? 1.2

TABLE V (Contd.)

TEST
NO

1.2,
1.2,
1.2,
1.2,
1.2,

W W

1.2,
1.2,
1.2,
1.2.
le2.10

0@~

l.2.11
l.2.12
l1.2.13
l.2.14
L.2.15

1.2.16
le2.17
1.2.18
1.2.19
le2.20

le2.21
le2.22

EXPERIMENTAL MEASURMENTS FOR TESTS 1.2.1 TO 1.2.3% ~- 0,35-IN., DOWNCOMER GAP

LOWER PLENUM FLOW

TIME OF
COLLECTION
{SEC)

INITIAL
WEIGHTY
iL8)

253.8
396.8
249.5
348.3
136.3

214.5
293.3
361.3
344.0
133.0

194.0
241.8
258.0
275.8
298.0

315.0
321.3
133.0
139.5
147.0

162.5
L73.8
194.0
192.5
224.3

258.8
295.8
133.0
203.0
265.5

352.5
417.3
43545
390.0

FINAL
HEIGHT
e

396.8
507.5
348.3
413.3
214.5

293.3
361.3
398.8
391.8
194.0

241.8
258.0
275.8
298.0
315.0

321.3
329.8
139.5
147.0
162.5

173.8
184.0
192.5
224.3
258.8

295.8
330.3
203.0
265.5
35245

4l7.3
491.0
542.5
485.3

30.0
30.0
30.9
31.0
35.0

35.0
30.0
40.0
45.0
60.0

45.0
45.0
50.0
55.0
45.0

60.0
60.0
45.0
55.0
55.0

50.0
55.0
55.0
55.0
60.0

65.0
55.0
50.0
40.0
55.0

40.0
25.0
35.0
30.0

TIME GF
COLLECTION

INTYTAL

'WE {GHT
[§%:7]

107.0
141,.0

98.V
136.0
241.0

324.5
371.5
379.0
430.0

89,8

158.5

179.0

308.3
4264.5
494.5

530.0
693.0

86.5
140.5
159.5

364.5
465.5
545.0
96145
709.5

833.4%
907.0

89.5
215.0
319.5

374.8
385.0
488.5
5%6.0

BYPASS FLOW

£ INAL
WEIGHT
(el

1¢l.0
209.5
136.0
241.0
32445

371.5
379.0
563.3
564.5
158.5

179.0
308.3
92445
494.5
530.0

693.0
833.0
140.5
159.5
364.5

465.5
545.0
56l.5
709.5
833.9

907.0
916.5
215.0
319.5
37.8

385.0
488.5
556.0
563.3

(SEC)

60.0
40.0
65.0
30.0
40.0

35.0
75.0
35.0
%40.0
40.0

55.0
25.0
30.9
30.0
45.0

30.0
35.0
20.0
43.0
40.0

25.0
30.0
45.0
30.0
35.0

35.0
45.0
30.0
4u.0
45.0

45.0
4%.0
50.0
60.0

LOWER
PLENUM
‘LEVEL

(IN}

12.0

12.0
12.92
12.9
12.9

12.0
12.0
12.0
12.0
2.0

12.0
12.0
12.0
12.0
12.0

12.90
12.0
12.0
12.0
12.0

L12.0
12.0
12.0
12.0
12.0

12.90
12.9

12.0

12.0
12.0

12.0
12.0
12.0
12.9

P-LP-1
1PSIG)

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0

TF-LP-1
{DEG F}

54.0
54.0
56.0
56.0
57.0

55.0
56.0
56.0
56.0
62.0

62.0
56.0
57.0
56.0
56.0

57.0
57.0
59.0
59.0
59.0

57.0
56.0
56.0
56.0
55.0

55.0
54.0
61.0
55.0
55.0

55,0
54.0
54.0
54.0



LT

TABLE VI

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.1

THANSPARENT VESSTEL TEST DATA FUR TESTS 2.1lal T 2014 3 =- 0.37-1H. DONNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DIJWNCOMER  LOWER PLENYM  CCLD LEG DOWHCOMER WATER FLOW J-AlLP

NO AIR FLOW AIR DENSITY PRESSURE ATR FLOW WATER FLOW  COMTISBJITY  DI«4NIZIMER
(LB/SEC) (LB/FT%x%3) (PS1A) (LB(SEC) (L3/5€C) (FT/5€C)
2.1. 1 Ue U296 0.1023 19.67 0.0 2707 l.0l) 4.22
2ele 2 0.0293 0.1023 19.a67 0.0 2.959 26773 4480
214 3 0.0293 2.1023 19.67 0.0 2.933 - l.001 A0

J=WATER

DINWNCOMER .

(FT/SEC)

Ve 753
0.803%
3793

{JG%) %% /2

0.3768
0.3745
0.3745

(JL*)%%]/2

0.7329
0.75¢68
0.T75406



TABLE VI (Contd.)

BASELINE COUNTERCURRENT FLOW TEST- GROUP 2.1

EXPER IMENTAL MEASURMENTS FOR TESTS 2.1.1 TO 2.1e 3 —=-0.37-IN. DOWNCOMER GAP

TEST RM=CW~1 RM—CW~2 FT-Ch—-1 FT—CW-2 RM=HG~1 RM=HG=2 RM-HG-3 RM-HG -4 FT-HG-1 FT-HG=2
NO {GPM) (GPM) ( GPM) {GOM) {CEM) (CFM) (CFM) (CEM) (CFM) (CFM)
2.1. 1 30.0 10.0 0.0 0.0 0.0 20.30 0.0 9.0 0.9 0.0
2.1. 2 30.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0 0.0
2.1. 3 22.0 0.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
TEST P-CH-1 P=CW=2 P-HG=1 P-HG=2 P-tiG=3 TE=CuW-1 TF-H3=1 TE-45=2 TE-HG-3 P=BARN
NO (PSIG) {PSIG) (PSIG) (PSIG) (PS1G) {DEG F) (DEG £) (nEG E) (056G F) (PSTA)
2.1.1 J.0 3.2 8.2 0.0 0.0 57.9 69.9 3.0 9.0 12.4
2e1e 2 0.0 7.7 7.7 0.9 0.0 56,9 69.0 0.9 0.0 12.6
2.1. 3 0.0 8.2 7.7 U.0 0.0 56.0 69.0 2.0 0.0 12.%
LOWER PLENUM FLOW BYPASS FLOW
-------------------------------------------------------------- L7IWER
TEST INITIAL FINAL TIME OF  INITLAL FIMAL TIME NF . PLEMUM CpoLp-1 TE-LP-1
N WELGHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL {PS1G) (DEG £)
(L3) (L3) (SEC) (L8) (Ls) ($£C) LI4)
2.1. 1 133.0 257.5 45.0 35,5 201.5 40.0 12.9 1.2 57.0
2.1. 2 257.5 405.0 50.0 201.5 27443 604 12.9 7.2 59.0
2.1. 3 405.0 581.0 60.0 27443 282.0 60.0 12.9 .2 59,0
TEST R4 -Ch-1 PH-CG-2 FT-CG-1 P=CG-1 Pl fye2 TF-CG-1 TE-CG=2
Y (CFM) (CFM) (CEM) (PSIG) (P316)  (BEG F) {DEG F)
2.1. 1 0.9 SN Ce0 9.0 040 0.0 0.0
2ele 2 Ve JeU Ca0 Je U )e?) JeV Qe
2.1. 3 ) 0.0 0.0 ). 0 0.0 0.0 2.0



TABLE VII

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.2

6T

TRAMSPARENT VESSEL TEST UDATA FOR TESTS 2.2.0 T 2.2.47 -= 0.37-1N, DIYHCOMER: GAP

SUMMARY OF CALCYLATED RESULTS

TEST DOWNCOMER ONUNCOIMER  LOWSE PLENUM  COLD LES DJWNCUMEF. JATE® FLOW J=AlR J=HATER (Jn=)Rel /2 (JLx)se)/2

NO AIR FLOW AIR DENSITY PRESSUFE AR FLOYW WATER FLOW  CONTIHNJITY  DIAICOMEF IONNCOMER

(LB/SEC) (LB/FT*23) {PS1a} {LB3/SEC} (LBISEC) (FT/SELY - {FT/SEC)
2e2. 1 Jell4t J.11ol 21.29 .0 0. 040 1.013 L 269 3.011° 0.3986 0.0881
2.2, 2 Je 1421 Jellul Z1.29 Q.0 J.147 1.040 2Le% 0.940 0.8103 0.1687
2.2. 3 0.1426 Ja.ll10 21.29 Cc.0 Jells L0l R 21.62 J.031 9.0103 0.1492
2.20 4 Del423 Jelllo 21.30 C.0 J.033 L.013 ’ 21.76 9.209 J.3993 V. 0804
2.2. 5 Je1423 Jell12 21.30 g.0 V. 142 1.:08 21.72 0.3)2 J.8039 0.1656
2.2. 6 0.1427 Jellia 21.30 0.0 V. l4b 1.910 2L.7n J.040 2.9096 0.l683
2.2. 17 Ue 1423 d.1114 2130 0.0 0.142 D991 2le0u? 0.939 0.8985 0.1658
2.2. 8 J. 1427 Jellls 21.390 C.d UelSs J.991 2l.7% 0.042 0.3096 V.1721
2e24 9 Uol4ls Jallla 21.30 0.9 0.175 1.119 21.85 . 9.048 0.8118 0.1843
2.2.10 0.1121 Yelllé 21.30 9.0 0.325 L.0L% 17.09 2.033 0.7178 V.2512
2.2.11 Jell26 Jelll? 21.30 0.9 0.344 1.024 17.156 T JeVIn Je.7193 0.2585
2.2.12 O.1113 vallla 21.30 0.0 0.300 . 1.018 17.2% . D.082 0.71h8. 0.2413
2462413 O0.1113 ° Uellil9 21430 0.9 - D337 L.u31L lu.9) 0.992 d.7146 0.25¢0
2.2.14% J.1131 Jelll9 21.30 C.J 0.287 RFRLS 17.15 R TR A 0.7292 V2303
2.2.15 J.3799 J.1119 21.30 0.9 U.8u5 Lol 12.0u 3.219 0.602) 0.3953
2.2.16 2. 0786 J.1110 21.30 0.0 v. 3779 leuly 11.95 0.239 2.6007 0.4131
2.2.17 U.0790 J.llle’ 21.30 C.0 U.7h5 L.025 12,91 | 24229 J.6020 0.3853
2.2.18 0.0792 J.1119 21.30 G.9 0. 787 0.99% 11.93 Va2l Q,0917 03910
2.2.156 J.ur81 J.1111 21.30 0.0 L0836 0. 304 i1.35 2217 0.5935 0.40c8
242420 0.0781 J.1119 21.30 G.0 0.359 U.NTh 11.85 0.231 0.5985 U.4002
2.2.21 Jedaoy Jellls 21.30 G.0 2.0048 L.136 1.3 D545 N.4022 [V ALY
2.2.22 Ve 0467 Jelll6 21.390 .0 2.044 V.982 T.l11 0.356 De6032 V.6300
2.2.23 Je06067 J.1119 2l.30 G.U 2.214 L lau2it T.19 9.502 T Jen030 V6557
2.2424 Y.0310 Jell19 21.30 0.0 2.%25 1.00% 4.7) D169, 0.377¢C 3. 7406
22425 J.031v . 0.111% 2[.}0 .0 3.u42 1.914 4.7t 2.928 0.3772 0. 7685
2.2.26 0.0311 O.lilo 2i.30 v.9 2.912 L.0ug 4.73 3792 V.37179 0.7520
2.2.217 U.Ul56 J.1116 21.30 Ve 4,059 0.591. 2437 1.103 Da2072 C.8873 |
2.2.28 Jedl55 O.1114 21.20 Cod 4,143 1.ul? 2435 L.127 0.20666 0.99¢8
242429 J.U620 J.1114% 21.30 Ged l.214 1.018 Seoh 2.330 0.5336 0.48b55
242.30 0.0630 Jallla 21,30 C.d 1.342 1.0317 9.0 0.355 9.533) V.5104
2.2.31 0.0623 Jellla 21.39 U.9 1.300 1.02% V.69 e 354 2.5351 U.5024
242432 V. 0023 J.1114 21430 0.9 1.450 1.000 J.41 D.7994 " 0.5351 0.5300
242433 Je D027 Jelllé 21.30 0. 1. 360 Je?5 D50 J.370 9.5368 0.5139
2e2.24 V. 0955 velll4a 21.30 G.0 Je 480 1.921 12,55 0.131 V6L 0.3053
2.2.35 Je 3945 %.1114 - 21.30 Q.0 U n02 1.293 . 14,49 Jal30 J.4599 2.30¢0
2.2.36 0.0945 O.1114 21.30 Gl 9.529° Qd.uhd l4.49 Velnb 0.05uY 0.3205
22437 0.0960 J.1250 21430 0.9 . Ue G50 V.27l 13.9% . <150, Je00eil V.320¢8
2.2.38 00954 J.1113 2i.28 0.9 9.570 1.037 Lh.hL 9.155 Deh(3T 0.3327
2.2.39 U.1284 Je1113 21.28 0.0 0.182 1,019 19,067 N.94%9 0.7094 V.1879
2.2.4

0 J. 1288 J.1117 . 2i.28 0.9 V. 173 D.762 - Lo.u0 Jedn? V7036 0.1833
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TABLE VII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.2

N2

SUMMARY ‘DF CALCULATED RESULTS FIR TESTS 2.2.1 TO 2.2.47 <= .37 IN. NOWIC-HIER GAP
DIWNCOMER  COWNCOMER LOWER PLENUM COLD LEG  UOWNCOHMER  WATER FLIW J-AlLk _J-WATER
ATR FLIW  AIR DENSITY ~PRESSURE ATR FLOW  4ATER FLOW CONTINUITY OOWICHMER  DIANCOMER
- (LB/SEC) (LR/ET&s3) (PSTA) (LB/SEC) (L3/SEC) (FT/SEC)  (FTY/SEC)

Ve1294 9.1117 121,28 0.9 V.26 1.014 19.6% 0.955
0.1288 OO 21.20 0.0 0.219% 0.932 19,64 0.959
941289 2.1117 21.28 0.9 0.225 L.ub% 19.44 0,951
‘041563 J.1117 . 21.28 0.0 0. 087 il 24.12 9.924
0.159% 0.1117 21.28 0.0 0.u92 1.097 24.25 04925
0.1585 J.1111 21.28 c.0 0. 069 0.967 24,22 9.924
0.1578 0.1011 21.28 V.0 V.07 1.0912 24,11 2.021

1J3x) ezl /2 (JLx)ss)/2

0.7705
U.7694
0.7663
0.8535
0.9557

0.3536
J.0621

0.1686
0.2045
0.2090
0.1303

'0.1334

0.1316
0.1224



TABLE VII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.2

1€

EXPERIMENTAL MFASURMENTS FUR TESTS 2.2.1 TO 2,2.97 == 0.37-IN, DUMNCUMEF GAP

TEST RM-CW~1 K#=CW-2 FT=CH-1 FT-CwW-2 RM—HG-] FA~HG=-2 PM-HG=3 pH-M=4  EY-HG-) FT-HG-2

Ib] (GPM) (HPNU) (GPM) (GPv) (CFY) (CFM) (CFY) (CrM) CFH) - (CFM)
2.2. 1 3J.0 10.0 0.0 0.0 70.00 40,00 [ 0.0 2.0 v
2.4 2 30.0 1u.0 a.0 0.0 600U 30.90 Uv.u Vet 0.0 0.0
2.2. 3 3.0 Je V.0 Qe J 60400 3J.09 Je Ue 340 J.0
2.2. 4 39.0 10.0 0.0 0.0 50,00 40,00 Ja 0 U 0.0 U.0
2.2. 5 30.0 10.0 0.9 A S0.uY 43,10 .0 0.0 2.0 vl
2.2. 6 30.0 u.y 0.0 2.0 50,00 40,00 Do 2.9 0.0 J.0
2.2. 17 2040 0.0 0.0 e 50400 4010 V) 0.0 0.0 Vel
2.2, 9 Vel 10.0 .0 0.0 5001 40,00 Jeu 0.0 0.0 V.0
2.2. 7 Je0 3.0 0.0 U.0 50,00 T 49,00 V) 0.0 0.¢ 0.0
2.2.10 - 3040 19,0 0.0 0.0 V.0 T9.0y VeV V.o 0.0 Ve
2.2.11 39.0 0,0 0.0 0.0 0.0 T9.094d JeJd 0.0 9.0 J.0
2.2.12 20.0 0.0 0.U 0.0 0.0 T9.09 . B YU P
2.2.13 Js 0 10.0 0.0 0.0 0.0 70,02 [ 0.0 2.0 Je0
2.2.14 V.0 4.0 0.0 9.0 V.0 1U.90 0.0 0.0 9.0 U.n
2.2.15 32.0 to.0 ) 0.0 eV 5u,00 Je ) 0.0 3.0 0.9
2,2.16 39.9 ] 0.0 2.0 u.0 50439 0,0 0,0 0.0 V.0
2.2.17 39.0 (Y] Veu 2.0 0.0 SJe0d J.0 0.0 0.0 0.0
2.2.18 2J.0 0.0 V.0 0.0 0.0 SU.uY 0ed Geu 9.0 2.0
2.2.19 Jev 7.0 0.0 0.0 PN 50,00 2.0 0.0- 9.0 0.9
2.2.20 Je0 8.0 0.0 VeV U 50.UY 9.9 n.o 9.0 0.9
2.2.21 3.0 10.0 0.0 0.0 0.0 N 30.90 V.0 2.0 )
2.2.22 3240 Jo 0.0 0.v 0.0 U.0 39490 0.9, 2.0 0.9
2.2.23 2040 0.0 0.0 JeU U.0 V) 30.00 0.V 0.0 0,0
242.24 3J.9 10.0 0.0 0.0 0.0 Ve 20,94 'RY 2,0 Jeu
2.2.25 3J.0 9.0 0.0 0.0 G.0 0.0 20,00 0.0, 0.C 0.u
2.2426 2440 V.0 0.0 V.0 0.0 0.0 20,30 el 0.9 Luel
2.2.27. 3J.0 10,0 0.0 0.0 v,0 V.0 13.20 2.0 9.0 U.C
2.2.28 32.0 v.0 0.0 0.0 v.0 V.0 19,99 0.9 2.0 0.0
2.2.29 3).0 1049 0.0 Ued ey 40.30 PN 0.9 2.0 Jon
242430 20.0 10.0 V.0 ["AY] V.0 40,09 V.0 0.0 9,¢ 0.9
2.2.31 - 2.0 1.9 V.0 PIS] V.0 4U.ud Jed e 0.0 u.n
2.2.32 29.0 0.0 0.0 V) u.0 4U.0Y D Uy 9.0 VA
242433 12.0 0.0 0.u 3.0 0.0 40409 PR 0.9 9.0 V.l
2.2.34 3.0 lv.0 0.0 ey Jad 69,90 De0 0.9 0.0 0.0
2.2.35 29.0 0.9 0.0 U0 0.0 60409 Jed 0.9 9.0 0.0
2.2.36 29.0 10.0 0.0 U.0 v.u 61400 0.4 0.0 - n.0 Ve
2.2.37 7.0 10.0 0.0 0.0 0.0 6,00 Ve 0.0 2.9 0.0
2.2.38 .0 5.0 0.0 9.0 0.0 [N I Ve ved 0.0 G.0
2.2.39 3J.0 10.0 0.0 0.0 89 .00 Ve 0.0 ) 3N 0.0
2.2.49 3.0 10.0 Bes 3.0 J

BU.OV V.27 v.l 0.0



TABLE VII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2,2

Y43

EXPERIMENTAL MEASURMENTS FOR TESTS 2.2.1 TO 2.2.47 7= 'QK.J'I:‘IN. DOWNCOMER. GAP

TEST RM-CW-1 RN-CW-2 FT-Cd-1 FT-CW-2 RM=-HG-1 PM-A4G=-2 RHU-H5=3 PN=UG-4 FT-HG-1 FT=HG-2

NO (6P} (GPM} (GPM) LGPM) (CFMy (cFm) (CFYY 4CFY4) LCFH) (CFM)
242441 23¢9 0.0 0.9 0.0 80,00 U.0 YU Y.0 0.0 0,9
2.2.42 0.0 10,07 0.d 0.0 80,00 0.9 3.0 0,0 0.0 0.0
2.2443 3.0 40 0. Ueg 80.C0 0.9 Y.0 2.2 0.0 0.0
202444 30.0 10.0 0.9 Ued 60,00 49400 Je3 2.9 9.9 J.0
2.2.45 2.0 10.0 0.0 0.9 Ul 4,99 U.9 3.9 v.0 JaG
2.2.46 20.0 0.0 0.9 V.Y 60.09 43,94 0.0 0.0 v.d 0.0
242047 2.9 10.0 0.9 0.0 6U OV 40.0U V. 1.9 2.0 U.0
TEST pP-C-1 P-CH-2 P-HG~-1 P-HG-2 »-HG-3 TF=Ch=-l TF=-1HG-1 TE-45=2 VE-HG-3 p-3aen

NO (PSIG) (PS1G) (PS1G) (PS16) (PS15) otG F) (DEG F) (EG F) 10EG F) trsia)
2.241 Je0 10.7 10.5 9.0 .y 53.0 7.0 2.9 2.0 12.3
2.2. 2 2.0 1.7 10.5 VY] u.0 34,9 7. Jal 3.0 12.3
2.2. 3 Jou Lo.7 10.5 0.0 73] 55.0 5640 0.9 9.0 12.3
2.2, 4 Jed 10.7 10.5 Je0 0.0 55.0 6649 2.0 9.9 12.3
2.2. 5 J.0 19,7 1.5 Ued I 55.0 . 66y 2.0 0.0 12.3
2424 6 P 19.7 10.5 0.0 V. 55.9 6340 9.0 V.0 12.3
2.2, 1 Je9 10.5 10.5 V.0 ved 5049 6643 el 0.0 12.3
2.2. 8 3.0 10.7 10.5 v 0. 5hai) 6349 J4.0 0.0 12.3
2.2+ 9 Je0 10.7 1947 U0 Ol 57,9 63.0 7.9 3.0 12.3
2.2.10 .0 1947 ives 9.0 G0 5540 63,9 0.2 0.4’ 12.3
2.2.11 0.0 19.7 0.7 0.2 0.2 2543 ° b44) 4o 2.6 12.3
2.2.12 9.0 1.5 10.5 0.0 0.0 54.0 bLeD [V} 5.0 12.3
242413 Il 1.5 10.2 9.0 G.0 Y249 65,1 3] 2.0 12.3
2.2.14 0.0 11.0 11.0 - Veu ] 5249 65.) 3.0 0.0 12.3
2.2.15 3.0 1.7 10.5 0.0 VY] 5349 hYe [T u.0 12.3
2alelod J.0 10.5 10.2 0oy V.0 5309 6543 0.0 V.0 12.3
2.2.17 2.0 10.7 10.5 2.0 0.9 S5.0 6659, 0.¢ 3.0 1243
2.2.18 Jev 10.5 1043 00 0.u L] 6640 0.2 2.0 12.3
2.2.1¢ J.0 1.5 0.0 U] U.0 53,0 6647 0.9 0.0 12.3
242420 0.0 10.0 10.0 0.0 v.0 5340 66,2 3.0° 9.0 12.3
2.2.21 2.0 0.5 10.2 9.0 0.0 6649 2.9 0.0 12.3
2.2.22 2.0 10.5 10.5 0.0 0.0 67.9 3.0 2.9 12.3
242423 9.0 10.5 10.5 0.0 0.0 6749 2.0 ) 12.3
2.2.24 Jod 10.5 10,2 9.0 6.0 67.0 0.9 0.0 12.3
2.2.25 0.0 10.5 10,2 0.0 0.0 67.9 7.0 0.0 12.3




TABLE VII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.2

123

EXPERIMENTAL MEASURMENTS FOR TESTS 2.2.1 T 2.2.47 == 0.37-1N. COUNCOMER GAP
TEST. P-Cr-1 p-CY=-2 P-HG-1 P-HG-2 P=HG-3 TF=Ch=1 TF-HG-1 TE-HG-2 TF=145=3 p-3srn
NO (PSI1G) tPSIG) (PSIG) (PSIG) (PSiG) tues F) (OEG ©) (NER ) {DEG F) (PST8)
242426 ] 19.7 10.5 Jev) v.0 54.0 69.0°7 ] 9.0 12.3
2.2.27 2.0 10.7 10.5 Y} v.0 c54.y 69. 2.9 0.0 12.3
2.2.29 2.0 1.7 10.2 .0 0.0 S4.0 69.9 0.0 0.0 12.3
2.2.29 Je0 19.2 10.9 2.0 6.0 9349 70.0 2.9 2.0 12.3
2.2.39 Jed 19.7 10.7 ved 7.0 55.9 Tu.0 n.0 0.0 12.3
2+2.31 ).V 10.2 10.2 2.0 2.9 5340 T 0.0 2.9 12.3
242432 Jeu 1v.2 10.2 VIRY) e 440 79.9 0.0 0.0 2.2
242433 2.0 10.5 10.5 0.9 0.0 S4ad 67.0 0.0 0e9 12.3
242434 Va0 13.7 10.7 0.9 V.0 5440 69,0 0.0 J.U 12.3
242435 Jed 10.5 10.2 0.0 0.u 55.9 67.0 9.9 0.0 12.3
2.2.36 Jev 10.5 10.2 0.v 0.0 5.9 69.0 2.0 2.9 12.3
2.2.37 Jev 10.7 11.90 V.U .0 5549 69.2 9.0 .0 12.3
2.2.348 2.0 10.7 12.7 d.0 0. 5440 65.0 0.0 9.U 12.3
2.2.3Y9 , 1.0 10.7 1.9 0.0 Q.0 5349 63.0 9.9 )0 12.3
242040 9.0 10.7 1.3 0.9 0.0 53.0 5.0 9.9 0.0 12.3
2.2.41 J.0 1U.5 10.7 v.u 0.9 53.0 65.) 0.9 0.0 12.3
2.2.42 Jou 105 0.5 0.u 0.0 52.9 65,0 2.0 0.9 1¢.3
2.2.43 2.0 10.2 10.2 V.0 0.0 5240 Lued U.9 0.C 12.3
2.2.44 J.u 127 10.5 0.9 0.9 3.0 6549 9.0 2.0 - 12.3
2.2.45 2.0 Lu.7 0.7+ 0.0 .0 53,2 0940 9.0 0.0 12.3
2.2.66 Je0 1u.5 1.5 Jey v.n 53,0 67.9 0.0 V.0 12.3
2.2.417 ).0 10.% 10.2 0.0 0.0 54,9 bt 0.9 2.0 12.3
.
LOWEP. PLENUM FLOW BYVASS FLUW
----------------------------------------------------------- -a=  LOWER
TEST INITIAL FINAL TIME OF INITIAL FInaL TIME OF SLENUN n-L "~} TF=LP=-1
0 HWEIGHT WELGHT  COLLECTICN WE IGHT UETGHT  COLLECTIOMN  LEVEL {PSIG) (NG £)
(Lg) (s) (SEC) [19:¥] o (SEC) tren
2.2. 1 132.5 135.5 15.0 86.3 25%4.0 30.0 12.0 9.9 62.0
2.2. 2 135.5 14645 15.0 25440 417.5 30.0 12.0 9.0 62.0
2424 3 146.5 156.3 85.0 417.5 541.9 30.9 12.0 7.0 53.0
2.2 & 13,0 134.0 60.0. 2.9 166.0 15.9 1249 2.9 58.0
2.2.-5 134.9 142.5 60.0 166.1 330.0 30,9 12.0 2.9 $7.0
2.2+ 6 142.5 151.3 60.0 330.0 4u2.3 3049 12.9 K 56.0
2.2. 1 151.3 159.8 60.0 %5240 23545 30.0 12.90 RN} 56.0
2.2. 8 159.8 171.5 7.9 53045 504 .0 60U 12.0 2.0 56.0
2.2. 9 171.5 182.0 6U.0 4U4.0 621.5 6J.u 12.9 16540 50,0
2.2.10 . 182.0 201.5 60.0 121.5 281.9 30.0 B PINN] L) 50.u
2.2.11 201,53 222.9 610 2ut.0 3.3 30.9 1.9 9.0 50.0
2.2.12 222.5 240.5 60.0 84.5 190.8 49.9 12,9 7.0 56 .9
©2.2.13 24303 260.8 €0.0 190.3 250640 LI, 1.9 9.0 54.0
2.2.14 263,38 278,90 60.0 25640 27t.5 Y | 12.9 9.0 54.0
3 19 5444

2.2.15 213, Jlu.3 IV 271.5 4l7.9 33.0 12.9 Y
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- TABLE VII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.2

YEST
NO

EXPERIMENTAL MEASURMENTS FOP TESTS 2.2.1 T 2.2.47 =+ 0.37-1IN, DOWNCOMER GAP

LCWER PLENUM FLOW

BYPASS FLUW

INITIAL

HE IGHT
{L8)

318.3
371.0
43640
483.3
512.5

191.5
312.0
305.9
382.5
348.8

133.9
281 .9
344.0
387.5
347.3

43J.9)
21645
267.3
157.%
181.5

211.0

FIHAL

AEIGHT

[{9:})

371.0
436.0
483.3
512.5
555.0

312.0
404.0
382.5
475.5
346.5

397.8
433.8
289.0
*30.0
337.%

482.0
2067.2
T 335.3
181.5
211.0

242.8
275.8
174.8
184.0
156.0

209.3
223.3
236.8
24242
2068.0

137.8
143.3

TIME OF
COLLECTION
{SEC)

60.9
8%.0
60.0
35.0
5U.0

60.0
45.0
35.0
4J.90
65.9

6U. U
50.0
35.0
35.0
33.0

40.0
35.0
504
50.9
60.0

60,
60.9
15.9
5.4
65.v

65% 4
65.0
600
60.0
6U.0

60.9
10.0

INTTIAL

HE [GHT
Ly

417.0
572.5
713.0
T71.5
792.0

329.0
489.5
5015
599.0
444.0

497.%
529.)
6lé.5
461.5
312.0

395.9
135.5
29340
427.0
583.0

7130.9
8U% Y
0.
Lol.0
264.7

386.9)
464.5
49%9.V
510.0
432.5

1245
L19.5

F AL
WE IGHT
(LA}

57245
713.0
791.5
7192.0
806 .0

489.5
561.5
59¢,0
51,0
497.5

52949
6l6.5
43,3
595.0
4615

vle .0
20344
22v.0
283.0
1399

33740
849.0
191.90
Lbbod
286.0

464.5
499 .0
Ylu.v
521l
55543

LTue5
2370

TIME OF
COLLECTIGN
T O(SECH

43540
40.0
4.0

105.0

6HULY

35.9
35.0
60.9
55.9
45.0

70.0
6J.v
TJded
32.0
3963

39.9
3U.1
o, )
30.0
3949

A3.0
9J9
TJ.9
3J.0
32.92

3).3
0.y
30.2
20.u
2349

3.9
)

LOWER

PLE" UM

LEVEL
()

12.0
12.0
12.9
1.9
1.0

12.9
12.0
1.0

247

12.9

12.0
12.9
12.9
12.9
12.9

12.9
12.9
12.)
1.9
12,1

1.9
lded
2e0
1.9
1.,

2.0
120V
12%9
12.9
12.9

1<.0
12.0

p-Le-t
(PS1G)

9.9

TF-LP=-1
(CEG F)

55.0
55.0
54 .0
54.0
5449

55.0
55.9
54.0
S54.0
55.0

55.0
55.0
5641
5640
569

5540
S56.U
5649
5h.0
56.9

5640
-Q.0
S50.0
56.0
54.0

54 .0
56.0
54490
5449
54 .0

57,0
S5T.9



TABLE VIII

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.3

SE

TRANSPARENT VESSEL TEST DATA FOR TESTS 2.3.1 TD 2.3.36 =-- 92.37-IN. DOWNCOUMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOMNCIMER  LOWER PLENUM  COLD LEG DOWNCOMER WATER FLIW J-AIR J-WATER LJIGx)&x1/2  (JL*)*x)1/2

NGO . AIR FLOW ATK DEHSITY PRESSURE AlR FLOW AATER FLOW COHTINUITY  DUWNCIOMER DCUNCOMEF
(LU/SEC) (LB/FT%%3) (PS1A4) (LB/SEC) (LB/SEC) (FT/SEC) (FT/5%C)

2¢30 1 2.0212 . Je 2216 C h2.28 0.0 3.908 0.974 1.63 1.963 0.2632 0.8715
Z+.3. 2 0,0217 v.2216 42.28 0.0 . 4,133 1.012 1.66 l.124 0.2661 0.8962
2.3. 3 0. 0666 ve.22106 42.28 0.0 1.994 1.031 5.10 0.542 0.4660 0.6224
2.3 4 ). 00645 Je 22106 42.28 g.0 2.027 1.02% 4.9 0.551 0.4585 0.6276
2.3. 5 0.0639 V2216 42.28 0.0 2.028 l.021 490 0.552 0.4566 0.6277
2434 & Ve lU9 v.2216 42.28 0.0 2,071 1.025 8.1% 0.563 0.5905 0.6344
243, 7 0.1075 ToU.2211 42.28 0.0 0.804 1.003 B8.26 0.219 0.5925 0.3953
2.3. 8 0.1072 0.2211 42.28 0.0 S V.8067 0.997 8,23 «236 0.5916 0.4104
243. S v.1075 Ja.2211 42.28 C.g 0.944 1.005 26 0.257 0.5925 0.4284
2.3.10 0.1069 0.2211 42.28 0.9 0.962 . 1.037 8.21 0.262 D.5%08 0.4325
2.3.11 01514 Je2199 - 42.28 C.0 0.392 0.991 11.69 v.107 0.7040 0.2761
2.3.12 .0.1504 0.2199 42.28 0.9 0.432 1.011 llebl Da117 0.7016 0.2897
2.3.13 Je.15083 U.2203 42.28 Cev 0.9l Ue3Th 1l.02 J.120 0.7022 0.2927
2.3.14 0.1508 V.2203 42.28 Ced U427 L.922 11.62 v.116 0.7022 0.2881
2e3.15 0.1955 Je2203 42428 0.0 0.208 1.904 15.47 3.057 0.799¢ 0.2009
2.3.106 0.1939 062297 42.28 0.9 0.214% 1.020 14,91 0.053 0.7959 0.2037
243417 0.1932 .2168 42,24 0.0 Velo? 1.00% 15.13 0.045 J.T982 0.1800
2.3.18 Je 1930 J.2168 42,24 0.0 0.188 0.999 15,12 0.051 0.7978 0.1914
2.3.19 0.1930 Je 2184 42,24 c.0 0.2117 1.0u4 15.00 0.059 0.7963 0.2052
2+43.20 0.173y J.2193 42.24 0.0 Q.273 1.000 : 13.46 0.074 0.7550 Ue2302
2.3.21 0.1737 0.2197 42.24 C.0 «265 1.007 13.43 0.072 0.7543 0.2271
243022 0.1742 Je 2167 42424 0.0 0.262 0.975 13.46 0.971 ‘0.7554 0.2254
2.3.23 0. 1731 J.2197 42.2 0.0 0.268 1.015 13.37 0.073 0.7529 0.2283
2.3.24 0.1750 2197 42424 0.0 0.295 1.038 13.53 0.030 0.7571 0.239¢6
243.25 v.1301 Y2197 42.24 0.0 0,565 J.998 10.05 0.154 0,6529 0.3313
243,26 Jel289 Je2201 hee24 0.0 0,600 1.039° G J.163 0.6494 0.3415
2.3.217 J.1286 Ja 2201 42.24 0.0 U.0T3 L.01% 9.92 0.133 . 040487 0.3616
2.3.28 0.1280 J.2193 42.24 0.9 0646 L.216 9.96 0.176 Uehn94 0.3543
2.3.29 0. 0858 0.2210 42.24 0.0 1.339 1.015 6.5% v.379 0.5293 0.5195
2.3.30 U.0857 ), 2218 42,24 0.0 1.350 Vel 6.56 9.307 0.5285 0.5122
2+3.31 0.0454 0.2213 42.24 Cc.0 L4217 J.94949 6.57 . 24393 0.5298 0.5266
2.3.32 Je 3363 ve2213 42,24 0.0 1.355 1.012 6,069 0.369 0.5303 0.5131
1243433 0.V433 J.2218 12.24 C.0 2,715 1.031 3.31 0.755 0.3757 0.7343
2434034 Ve0433 2213 “2.24 0.0 2.389 L.026 3.31 J.313 0.3757 0.7621
2.3.35 Q. 0431 J.2213 4l.24 Q.0 3.060 1.026 3. 30 0.831 0.3747 6.7706

23430 0.0632 - J. 2210 42.24 0.0 2.978 1.058% 3.32 J.810 . 0.3755 0.7607

¢



FY-HG-2
{CFM)

FT-HG~1
(CFM)

RM-HG—-4
(CFM)

RM-HG-3
(CFM)

DOWNCOMER GAP

RM=HG~2
(CFM)

RM=HG~1
(CFM)

(GPH)

\

FT-CW-2

_TABLE VIII (Contd.)

FT-CW-1
(GPY)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.3
RM-CW-2

(GPM)

10.0

10.0

10.0

10.0

2.0

1GPM)
30.0
2240
33.0
2040
20.0

RM-CW-1

EXPERIMENTAL MEASURMENTS FOR TESTS 2.3.1 TO 2.3.35 ~= 0.37~IN.

TEST
ND

OD200
s s o o o

(> Be = Ro Na]

50.00
50.00
50.00
50.00
50.00

16.0

30.9

20.0
2V.0

0.0

7
8
9

2.3. 6
2.3,
243,
2.3,
2.3.10

40.00
40.00
40.00
40.00
Je0

$0.00
50,00
50,00
5U.0V
80.00

V.Y

VeV
0.0

Vel
V.0
GO 00

80,90
R0.00
40,00
80 .00
Q.

ODOOD
v o s ® o

2020>

2.3.21
2.3.22
2.3.23
2.3.24
2.3.25

OO0
« s o o »

GO0 00

20.99

U )
9.0
290.90
20,90

40.00
40,00
0:0
JeU
(VY]

L0020

20020

0.0

0.0

ched) 0.0 0.0 0.0 0.0 0.0 20,9

2.3.36
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TABLE VIII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.3

TES

2.3,

~N

.

-

.
Vi

2.3,

EXPER [MEHTAL MEASUGMEMTS FIR TESTS 24341 TO Ce2.36 --

P-Cu-1
(PSI6)

P=CW=2
(PSIG)

3245

2.9
35.0
31.9
305

39.5
31.5
31.5
31.0
3u.d

31.5
39.7
30.7
3065
317

3le9
30.7
30.7
31.9
30.5

37
31l.0
30.7
3l.2

C31l.9

5065
0.7
30.7
1.4
30.7

30.5
30.7
3le5
31.5
51.7

31.7

P-HG-1
(PSIG)

20.1
32.0
34.q
31.5
0.7

30.5

2140

30.7
31.9

©30.5

3l.1
2045
30.7
20.5
1.7

21.0
3le)
30.7
30.7
30.5

309
Jl.0
30.5
2195
215

3.5
30.5
30.5
1.0
30.5

30.5
21.0
31.7
2l.7
3l.7

1.7

P -H-2

(9st5)

COCOC
PR
cocCccCcc

eocoCcoe
.
cCccCcoo

.

cCCCuo
DRI

ccCccceco

oCcCcoC

P=1113=3
(rSIsl

c.occo
e e o a
ocCcCcoQ

coocc
)
ceccCcocco

«27=1IN, DNCANMCOMEFR SAP

TF=CW-1
(DEG F)

5340
5.0
53,0
54,0
54.9

54.9
54.7)
5S4
55.4
55.0

5940
55,90
55.0
39.9
5%e0

5440
59.9
5ia0)
59,9
56+

5500
Shev
5060
53,0
50.0

LYY .U
56.0
oled
5249
Y2.J

5243
5243
53.7
33.9
53.3

53,0

TE=1G-1
(LG 71

67.0
67,9
670
T2.9
72.0

T72.)
Téev
72.9
72,
T2.0

T4.0
T4.9
14,9
71.9
T1.9

71.0

T4.9
T72.0
72,9
0b%,U

66,y
67.0
10.9
79.0
T2.u

T30
72.0
12.9
T2.9
67.0

Goed
Hue)
VoL
65.0

2.0

TU.9

TE-HG=2
{DF G F)

3.0

DI

D
Je)
D42

Jed
Je9)
V.0
0.1
o)

TF=1i6-3
- {NEG F)

coCcoc
.

ococc

CcCwOOo
s e 0 & @
[eRw N~ R NG]

OCoCC O
)
cocCcocC

ocLCcoOC
o« s s s w
ooooOC

(&)
.
(=]

P-B3ARD
(PSIA)

¢



TABLE VIII (Contd.).

BASELINE COUNTERCURRENT FLOW TEST GROUP 2.3

8¢

EXPERIMENT AL MEASURMENTS FOR TESTS 2,341 TO '2+43.36 == U437-IN. DUWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW
-—— - - -- —e—mm—e—e—e—————  LOWE®
TEST INITIAL FINAL YIME 0OF INITIAL FINAL TIME OF PLENIM p-t.P-1 Te-LP-1
NO - WEISHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL (ns16) (9FG F)
(L) (Ls) (SEC) (LB) (s (SEC) (1)

2.3. 1 143.3 260.5 30.0 237.v 327.5 0.0 12.9 30,0 5540
2.3. 2 260J.5 384.5 30.0 327.5 353.5 79.0 12.0 39.0 55.0
2.3. 3 384.5 464.3 40.0 353,5 521.8 45,0 12.) 39.0 55.0
2.30 4 132.9 . 263.8 65.0 214.0 50449 4.9 12.¢ 32,9 55.0
2.3. 5 263.3 353.0 45.9 50449 540.5 4540 12.0 30,0 55.0
2430 6 35540 479.3 60.0 540.5 553,9 6u.V 12.3 39.9 55.0
2.3. 1 35U.0 398.3 60,V 55349 744.0 40,9 12,9 3.0 3540
2.3. 8 398.3 431.3 45,0 144.0 874.0 4yU.) 12.9 39.9 56.0
2.3. 9 437.3 479.8 4549 874.u 748,90 49,9 12.9 33.0 56.0
2.3.10 477.8 537.5 60.0 948,0 97240 5349 12.0 39.0 56.0
2.3.11 132.5 153.0 €5.u 90.0 243.5 30.0 12.9 30.0 59,9
2.3.12 154.0 181.3 55.9 243.5 37640 35.0 12.9 39.0 59.0
2.3.13 191.4 200.0 55,9 316490 444,90 33.0 12.0 1.0 59.0
2.3.14% 20640 227.5 35.0 4444 46945 604 i2.u 39.9 53.9
2.3.15 229.5 243,0 65,2 469, % 57749 2J.9 12.J 39,9 58,0
2.3.15 243.4 25443 55.0 . 444.5 54545 25.0 2.0 1.0 57.0
2.3.17 132.5 142.5 60.0 87.3 T 16040 39,0 12.0 3340 66.0
2.3.13 142.5 154.3 65.9 16640 202.0 3903 12.9 C3U.0 6640
2.3.19 1544 3 lo7.3 €0.0 29240 212.3 30,0 12.0 30,9 62,
243,20 161.3 182.3 5549 212.3 34445 25.9 12.9 3.0 60.0
2.3.21 192,3 19,5 6549 344.5 46245 30.4° 1z.0 39.0 59.0
2.5.22 194.5 2loes €549 102435 53640 39.0 12.9 30,9 59.9
2.3.23 216.5 231.3 554 53049 L7640 3,49 2.9 59.0
2.3.24 231.3 2471.5 55,0 5764 B91.5 PP 12.0 5940
243025 239.0 237.3 5049 202.5 35240 3940 12.9 3409 59,0
2.3.29 237,38 270.3 55,0 352,90 46440 3949 1¢.9 5049 53.0
2.3.27 274.3 307.3 5549 464.0 55040 49,9 12.9 33e0 58.0
2.3.28 133.3 172.0 609 9045 107.3 4,0 12.0 3J.0 69.0
243429 172.0 23445 4540 107.3 277.5 4949 12.0 39,9 56.0
2.3.30 234.5 315.5 6V.0 27705 390.9 4J.9 12,9 30.0 54.0
2.3.31 315.5 39449 5340 3190, 44,0 4. 12.9 3.0 5644
2.3.32 394.0 461.8 50.0 445, ) C b5 .U 6J.0 12,0 el 5040
2.3.33 261.3 325.0 0.9 121.5 269.5 504 12.9 3.0 54 .0
2.3.34 32540 45945 4549 205.5 527.5 5.9 12.9 39.0 %440
2.3.35 441.5 563.3 40.4) 32745 382.5 5.9 12.0 3049 54,9

2e3.3h 433;5 569.5 4540 332.5 429049 65. ' 12.9 39.0 56.9



TABLE IX

BASELINE COUNTERCURRENT FLOW TEST GROUP 4.1

6€

TRAHSPARENT VESSEL TEST DATA FOR TESTS 4.lel T 4.1.53 —= 0.49=1%. D0WNCIMER GAP

SUMAARY OF CALCULATED RESULTS

TEST DUWNCOER DCHNCOMER LOWER PLENUM  COLD LES DUHNCUMER WATER FLDW J=AlR J=HATER (JGkYe%]1/2  (JL*)an]l/2

NO AIR FLOW AlR DEMSITY PRESSURE AIR FLOW "WATER FLOW CONTINUITY DOWNCIMER DANNCIMEP.

{LB/SEC) (L3I/FTwe3) (Ps14a) (LB/SEC) (LB/SEC) ‘LFT/SEC) (FT/5%C)
4els 1 0.1672 Je1l034 19.70 C.0 V.075 1.005 25.10 J.019 0.7934 0.1072
4.1. 2 0.1672 2.1036 13.70 0.0 0.075 -1.038 25.U5 0.919 0.7930 0.1072
“ele 3 Velo72 U.1036 19.70 . G.0 0.978 U.999 25.05 0.019 -0.7930 0.1096
bels 4 0.01406 - 0.1030 19.70 0.0 4.717 0.991 . 2420 - 1,174 042347 0.8504
4.l. 5 JeUl46 0.1030 19.70 0.0 44500 1.008 <20 1.120 0.2348 0.8306
4.1 O 0.0147 0.1030 19.70 C.0 4,650 Clells 2422 1.157 9.2355 0.8443
4el. 7 0.1667 0.1028 19.70 0.0 0.086 ° T 0.993 25.18 0921 0.7934 0.1149
4.1. 9 0.1668 2. 1029 19.70 0.0 0.075 0.247 25.20. 94919 0.7938 0.1072
4e1. V.1390 0.1028 19.70 O.v V.229 0.995 21.00 2.057 0.7246 0.1874
“elel0 J41390 J.1030 19.70 C.0 0.240 1.003 2d.96 0,000 0.7242 0.1917
“.lall Vv.1390 0.1032 19.70 C.0 0.237 J.982 20.92 0.959 0.7239 0.1908
4el.l2 J.1390 0.1032 19.70 0.0 0.259 0.994 20.92 V.0562 0.7239 0.1958
4.1e13 D.1398 0.1032 19.70 0.0 0.242 0.932° 21.03 0.060 0.7259 0.1925
4.lel14 . 0.1389 J.1030 19.70 C.0 0.623 0.993 20.94 2,155 0.7239 0.3090
41415 0.1063 J.1030 19,70 0.0 0. 642 1.00¢6 16.92 J4160 0.6333 0.3137
4.1.16 J.1063 0.1032 19.70 C.0 0.617 0.994 15.99 9.153 2.6330 0.3075
4.1.17 JalusT Jelu3d2 19.70 [V PRV] 0.708 1.017 15.99 J.176 0.6311 0.3295
4.1.18 0.1063 J.1939 17.70 0.0 0.742 lL.436 16.02 3.185 - 046333 0.3372
4.1.15 0.1060V U.l024 19.70 0.0 0.683 1.012 16,07 v.179 U.6333 0.3237
4.1.20 v.0751 - v.l027 19.67 0.0 le462 0.99¢2 11.35 0,364 0.5326 0.4735
4e.l.21 0.0751 V.1027 192.67 0.0 1.525 1.032 11.35 0.380 9.5326 0.4835
4el.22 U.0751 v.lu27 19.67 0.0 1.583 1.049 ©L1.35 U.39% 3.5326 0.4927
4.1.232 Ve0746 J.1027 19.67 C.0 1.496 - 1.079 11.29 0.3712 2.5310 0.4789
4.1.24 0.0446 0.102¢ 19.67 0.0 . 2.583 V.95 6.73 Je643 De%104 0.6293
4.1.25 0.0449 0.1229 19.67 C.0 2.563 0.989 L6.T7 V.638 J.4116 0.6268
4.1.26 J.0449 Je. 1029 . 19.67 U.0 2.512 J.939 6.T7T7 0.625 De4llé 0.6206
4.1.27 0.0433 v.1023 19.67 0.0 1.375 v.989 6,57 V.342 Q4047 0.4591
4.1.28 0.0295 Je.1023 19.67 0.0 3.562 1.010 4.48 J.894 743343 0.7421
4.1.29 0.U295 J.1031 19.67 0.0 3.313 1.001 4.45 0.825 0.3338 0.7126
441,30 0.,029% 0.1030 19.68 0.0 2.758 0.999 4.43 Q.687 0.3329 0.6503
4.1.31 J. 293 V.1229 19.67 U.0 3,212 Ue 784 4e406 0.890 2.3339 0.7018
4.1.32 V.0593 0.1927 19.67 0.0 2.046 1.012 9.07 0.529 Q.4760 0.5601
401033 Jv. 0599 Q. 1027 19.67 0.0 2.079 1.903 7.97 J.518 0.4760 V.5646
441.34 J.U596 velu2? 19.67 0.0 2,037 0.995 v 9401 Je507 0.4746 0.5589
4.1.35 0.0589 9.1027 13.67 C.0 2.354 2996 8.90 1.586 N.4717 0.6008
4.1.36 Vv.0%92 Jelo27 19.07 C.0 1.947 1.021 3.96 o495, 9.4731 C.5520
401437 0.0909 J.1027 19.07 0.0 1.053 ,1e012 “13.74 0.263 0.5860 0.4028
401438 0. 0898 0.1029 19.67 v.0 l.017 1.0u1 13.56 0.253 0.5823 0.396¢8
4.1.39 2.0398 . Ull029 19.67 .0 1.050 0,990 ' 13.56 0.261 0.5823 0.4012
4.1.40 J.0210 U.1025 19.67 0.0

J.933 0.99¢ 13.89 J.232 0.5869 0.3783



TABLE IX (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 4.1

ot -

SUNMARY NF CALCYLATED RESULTS FOR TESTS 4.lel TO 401453 — 0.49 [N. DOWNCOMER GAP
TEST DOWNCONER DOWNCIMER  LOWER PLENUH COLD LEG DOWNCOMER WATER FLOW J-AIR J-WATER (JG*)nsl/2 (JL*x)eel/2
NO AIR FLOW AIR ODENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNCOMER

' (LB/SEC) (LB/FT*%3) (PS14) (LB/SEC) {LB/SEC) (FT/SEC) (FT/SEC)

4el.41 J.092¢é 0.1025 19.67 6.0 1.008 1.031 14.93 0.251 2.5919 0.3932
401042 0.1218 J. 1027 19.67 0.0 0.325 1.003 l8.41 0.0481 0.6783 0.2232
4ele43 0.1231 0.1029 19.67 Cc.0 0.321 1.010 18.59 0.980 J.6919 0.2218
4.1.44 0.1223 0.1023 19.63 0.0 0.308 1.013 18.65 0.077 J.6819 0.2174
4.1.45 J.1223 0.1025 19.63 0.0 0.333 1.003 18.61 0.083 3.6316 0.2261
4ele46  0.1228 0.1025 19.63 0.0 V.367 1.048 18.61 0.091 0.6816 0.2371
4.1.47 0.1510 J.1025 19.63 Cc.0 0.140 1.004 22.88 0.035 0.7558 0.1465
4.1.48 Je1522 0.1027 19.63 0.0 0.138 1.010 23.901 0.034 0.7583 0.1456
4.1.49 Uel513 Jel027 19.03 0.9 0.150 1.014 - 22,898 0.037 0.7561 0.1516
4.1.50 0.1512 0.1029 19.63 J.0 V.l143 U.996 22.82 0.035 0.7554 O.1478
401451 0.1301 Jelu23 19.63 G.0 0.121 V.050 52.79 0.230 0.7540 O.1361
4.1.52 0.003v v.1029 19.63 Cc.0 5.149 0.926 0.45 1.282 0.1059 0.8885
4ele53 0. 0030 J. 1229 19.63 0.0 0.150 ¢.99¢6 0.45 1.531 9.1067 0.9710
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EXPERIMENTAL MEASURMENTS FOR TESTS 4,1.1 TO 4,.1.53 == 0,49-1N. DOUNCOMER GAP

TESY RH4=-Cu-1 RY=CW-2 FT-CuU=1 FT-CH-2 FM=HG-1 RM=HG-2 RM-HG~-3 PM-HG-4 FT-HG-1 FT-HG-2

NO (GPM) (GPM) (GPM) (5pM) {CFH} (CFM) {CF4) (Ccuy {CFN) (CFM)
4e1s 1 25.9 10.0 g.0 V.0 TV UV 40 .U Je D JeV 2.0 V.0
4ele 2 2540 J.0 0.0 Ued 73.00 49,00 9.9 0.9 2.0 0.0
4ele 3 2949 0.0 0.0 0.0 70.0V 49.00 Je 90 2.9 V.0 0.0
4.le & 3J.v 19.0 0.9 D0 0.0 V.0, 0.0 10.00 2.0 0.0
4.1 5 25.0 12.0 0.0 O.u 0.0 Jeu ved 10,00 0.0 0.0
4.1 6 ERIR V.0 U.0 DY 0.0 Jed) Je0 10.00 0.0 0.0
4ols 7 3J.0 10.0 V.0 Ua 0 70.00 4U.90 0.0 0.0 0.0 0.0
«le 8 3J.0 10.0 0.0 J.0 70.00 40.00 JeJ 0.9 0.0 V.0
4ele 9 3)ed 19.0 J.19 2.0 90.00 0.0 0.0 0.0 2.9 0.0.
4.1.10 - 3JeV 2.0 0.0 J.0 20.00 V.0 d.9 0.0 0.0 0.0
4.1.11 23,9 Je0 v.0 0.0 30.00 J.u V.0 0.0 0.0 0.0
4olol2 1J.0 JeU .0 Je 0 90.90 0.0 Je.0 0.0 0.0 0.0
4.1.13 J.0 2.0 V.0 OV 99 .00 Jeu U.u 2.0 0.0 0.0
4.1.14 30.0 10.0 0.0 2.0 90.00 0.0 V.0 J.n 0.0 0.0
4.1.15 33.0 0.0 0.0 Ued 70.00 2.0 0.9 2.0 0.0 0.0
4.1.10 QU 0.0 U0 [ 29Y) 70.00 veC 0.0 JaU 9.0 0.0
4.1.17 1J.4 Jel YY) 0.0 70,00 Jey U 2.0 2.0 0.0
“ala18 Jed G0 O.u YeV To.ud J.0 Jad 0.0 0.0 0.0
4.1.19 1.2 5.0 0.0 G.u T0.90 .0 0.0 Y.0 0.0 0.0
401420 3). 19.0 V.0 2.0 0.0 59.400 Jed DD 0.0 0.0
4.1.21 v V.0 0.2 Je 0 V.0 59.00 Ved V0 0.0 0.0
4.1.22 23.9 0.0 0.0 J.0 0.0 5J.J0 Je Je J 0.0 ve.3
4.1.23 1J.9 V.0 0.0 J.0 0.0 59.00 0.0 3.0 0.0 .0
4.1.24 4Jey Ved 0.0 Jev 0.0 30.00 0.2 Je0 0.0 v.0
4.1.25 3.9 0.0 Je 0 V.0 Ve 3Jd.0v Jod V.90 2.0 Vel
4.1.26 20.9 Je0 0.0 0.0 0.J 3d.c0 Ue 0 0.9 0.0 0.0
4.1.27 1.9 0.0 O.u J.0 0.0 3.0 Jed De 0.0 Je 0O
4.1.28 3J.0 10.0 V.0 A IRV) J.u 0.0 2J.090 0.9 2.0 0.0
4.1.29 330 Yol 0.0 Vel 0.0 J. 0 2J0.720 2.0 0.0 0.0
4.1.30 2Jev JeV 0.9 Qev 0. 0.0 20.99 2.9 0.0 J.0
4e1.31 27.9 V.0 0.0 0.v 0.0 R 2U.J0 2.0 0.0 Ue0
4.1.32 3.V 1J.9 [VRYY] Oe0 Vel 49419 J.0 0.0 0.0 0.0
4.1.33 3)J.0 0.0 0.0 0.2 0.0 40,90 U.0 Je0 2.0 ° 0.0
4ele34 2.9 0.0 0.0 Jed 0.0 40.00 Ue ) Ve 2.0 Je0
4alasd’ 17.0 V.0 0.9 0.0 0.0 40,00 (V] 0.0 0.0 0.0
4ela30 2540 Jeu 0.9 0.0 V.0 4J.99 Je De1) Ve 0 v.0
“e1.37 3.0 1v.0 0.0 V.0 0.0 6V.0U J.0 J.0 2.0 0.0
4.1.33 39.0 2.0 V.0 0.0 0.0 69.00 [ 0.0 0.0 0.0
4.1.19 2J.0 0.0 Je.0 Ued Ved 60.00 Jed Je0 0.0 Ve0
4.1.40 0.0 1J.0 0.0 0.0 V.0 60.00 0.2 0.9 0.0 Je0
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EXPERIMENT AL MEASURMENTS FOR TESTS 4el.l TO 4.1.53 ~= 0.49-IN. DOYNCOMER GAP

TEST RM-Cw-1 FM-CW=2 FT-Cu-1 FT-CH-2 RM=HG-1 RM=-HG-2 RM~HG-3 PH=HG—4 FI-HG~1 FT-HG-2

NO (GPM) (GPM) (GPM) (GPM) (CFM) (CFM) (CFM) (CFM) tCFM) (CFM)
4.1.41 et 8.0 0.0 Ve 0.0 69,00 0.9 0.0 0.0 0.0
4.1.42 30.0 10.0 0.0 0.0 80,00 V.0 0.0 2.0 0.0 0.0
4.1.43 33.90 0.0 0.9 . 0.0 80.00 0.0 Ued V.0 0.0 0.0
4.1l.4% 29.0 0.0 0.0 0.0 80.00 0.0 0.9 0.0 2.0 0.0°
4,145 J.0 10.0 V.0 Jded 8U.0U V.0 0.0 0.2 0.0 0.0
4.1.46 Jed 5.0 0.0 0.0 80.00 V.0 0.0 0.0 0.0 0.0’
4.1.47- 30.0 10.0 0.0 0.9 70400 30.00 0.0 0.2 0.0 0.0
4.1.48 30.0 . 0.0 0.9 0.V T0.0U 30.00 ) 0.0 0.0 Uel
441,49 20.0 0.0 0.0 0.0 70.00 30.00 0.0 2.0 0.0 .0
4.1.50 Ve 10.0 0.0 0.0 70.00 30,00 0.0 0.0 0.0 U.0
4.1.51 39.0 . 1u.0 0.9 0.0 70.00 30.00 0.0 9.0 0.0 0.0
4.1.52 3JeV 19.0 0.0 0.0 0.9 0.0 0.9 2.00 0.0 0.0
4.1.53 32.0 12.5 [T 0.0 0.0 V.0 0.0 2.90 0.0 0.0
TEST P=CW-1 PeCW=2 P-HG-1 P-HG-2 P=HG=3 TF-Cw-1 TF-HG-1 TF=-HG=2 TE-1G~-3 P-BARD

NO (PSIG) (PS1G) (PSIN) (PSIG) (PSIG) (NES F) (DEG €} (05 £) (CEG F) (Psta)
401. 1 Jed 8.2 8.2 Uy d.0 S4.9 6842 0.9 0.0 12.4
4ule 2 2.0 8.2 3.2 0.0 0.0 5449 60,0 u.0 0.0 1244
4ele 3 2.0 8.2 8.2 9.0 0,0 54.9 64.) 0.9 0.0 12.4
4.le 4 v.d 3.0 7.7 0.0 0.0 54,0 72.0 0,9 v 0.0 12.4
4.1s 5 2.0 8.0 7.7 0.0 0.0 54.0 71.0 0.0 0.0 12.4
4els O Jeu 8.2 8.9 Ve Ua0 5.0 71.0 0,0 3.0 12.4
4.l 7 S P 8.2 8.2 PV V.0 5542 71.9 9.9 0.0 12.4
4.1. 8 0.9 8.0 8.2 J.U Vel 57.4 70.0 Je0 0.0 12.4
4sls 9 9.9 3.2 8.2 0.0 0.0 55.0 70.0 2.0 0.0 12.4
4.1.10 0.0 8.2 8.2 Je 0 0.9 3449 79,0 n.0 0.0 12.4
4.i.11 2.0 8.2 3.2 V.90 0.0 52.9 79.9 2.0 0.0 12.4
4olet2 Dol 8.0 8.2 Ued 00 5240 70.0 9.0 2.0 12.4
4,1.13 Jev 3.0 8.5 Jed 0.0 53.0 7.0 0.0 0.0 12.4
4.1.14 0.0 8.2 8.2 0. U 0.0 5420 71.0 C.0 0.0 12.4
4.1.15 2.9 8.0 8.2 V. 0.0 5440 71.0 0.0 0.0 12.4
4.1.16 2.0 8.0 8.2 0.0 J.0 54.0 71.0 0.9 " 0.0 12.4
4e1a17 2.0 8.0 8.0 V) .0 54.0 71.9 0.9 0.0 12.4
4.1.18 2.0 8.0 8.2 Va0 Je0 54.10 71.9 0.9 0.0 12.4
4.1.19 9.0 8.0 8.0 3.0 Vel 5849 63.0 0.2 0.0 12.4
4.1.20 0.0 8.2 8.2 ey 0.0 55,0 69.0 92,9 0.0 12.4
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EXPERTMENTAL “EASURMENTS FOR TISTS 4alal TO 4.1le%3 == 2.49-IN, IOANCUMER GAP

TEST =Lyl PCwW=2 P-HG~-1 P=biG=2 P=nG=3 TF-CW-1 TF=i5—~1 TR—HG-2 TF—H5=-3 P~BARN

NO {PSIG) (PS1G) (pPsiG) (PSIG) (PSIG) (DEG <) (DES F) (NEG *) (DEG F) (PSTA)
4els21 Jed 8.5 8.2 V.0 V) 5549 67.) 0.0 0.0 12.4
401422 0.0 B0 8.2 0.9 0.0 S4.7) 63.0 (VY] 0.0 12.4
401423 2.0 de2 8.0 Ued 0.0 5540 69.9 U.0 0.0 12.4
4124 Ded 9.5 8.2 e d 2.0 5449 79.9 0.9 0.0 12.4
441,25 3.0 3.7 8.5 0.9 3.0 5449 70.0 v.0 0.9 12.4
4.1,20 Je 8.7 f.5 0.9 (VY] 54.9 0.0 0.0 0.0 12.4
4.1,27 0.9 7.7 7.9 0.9 0.0 55.0 70.0 ) 0.0 12.4
4.1.23 3.0 8.2 8.2 0.0 0.0 $5.0 7340 Ye) U.0 12,4
44129 Jed 3.7 8.2 bS] 0.0 52.0 72,0 0.9 0.0 12.4
4.1.39 Jed 8.2 Bed 0.0 0.0 54.0 72.9 0.0 0.0 12.4
401,31 JeU 3.2 3.2 0.9 Vo0 5440 72.0 9.0 0.0 12.4
4.1.32 Jeu 6e5 8.5 eV 0.0 54.0 72.9 2.0 0.0 12.4
4el.33 V.0 8.7 8.5 v.) 0.0 5%e9 72.9 PR 0.9 12.4
4.1,34 J.0 3.5 B.2 0.0 V.0 54.0 72.0 2.9 0.0 12.4
4.1.35 J.0 3.0 7.7 0.0 V.0 54.0 72.9 3.0 0.0 " 12.4
4al.s6 D) Ya2 8.0 0.0 0.0 5540 72.0 0.9 0.0 12.4
441,37 U.0 8.7 8.5 0.0 0.0 53.0 72.0 2.0 0.0 12.4
4.1.38 Je0 3.0 8.0 Ved 0.v 52.9 72.0 2.0 0.0 12.4
4.1.39 [IY) Bad 8.0 0ev Je0 51.0 72.9 0.0 0.0 12.4
4eleay Jed 3.2 845 J.0 0.0 56.0 70.9 9.0 0.0 12.4
4ol.4t Yo 9.2 9.2 UeuU 0.0 55.0 730.0 0.0 0.0 12.4
4e1,%2 Jed 8.2 8.2 0.0 0.0 5240 Ty 0.9 0.0 12.4
4.1.43 Je ) 8.5 8.5 0.9 J.0 52.0 0.0 0.0 0.0 12.4
T WY 9.0 8.5 8.5 V.0 v.d 55.0 72.0 n.0 0.0 12.4
4elea3 V.0 8.5 8.5 0.) vl 55,9 72.9 . 2.9 0.0 12.4
4el.4b Jev 8.2 8.5 0e9 0.0 55.0 7249 0.0 0.0 12.4
4.1.47 3.0 8.2 8.2 Ve 0.0 54,9 7249 0.9 .0 12.4
4eloted 0.0 8.2 8.5 0.0 0.0 54.0 70.0 .0 0.0 12.4
4.1449 0.9 8.2 .2 0.0 0.0 54,3 70.0 U.0 0.0° 12.4
4.1.59 Jo0 8.2 o2 U.0 0.0 S54.y 71.0 2.0 0.0 12.4
4el.3l V.0 8.0 8.0 0.9 0.0 5640 72.9 [V 0.0 12.4
4e1.52 Dot da7 8.5 e 0.0 53.0 7L.0 9.0 0.0 12.4
441.53 J.0 9.5 9.2 0. 0.0 53.0 75.9 9.2 . 0.0 12.4



BASELINE COUNTERCURRENT FLOW TEST GROUP 4.1

TABLE IX (Contd.)

TEST
NO

@.ls
4o,
4ele
4.1,
4ol

[V 3P T X

4.1.14
4.1.15

Yelalo
4.1.17
4.1.18
4.1.19
4.1.29

4.l1le21
%elo22
4.1.23
4elel4
Hald25

4el.206
4.1.27
4.1.24
4ele27
401,30

4.1.31
4.1.32
4.1.32
4.1.34%
4e1.35

EXPERIMENTAL MEASURMENTS FOR TESTS 4.l.1 TO 4.1.53 —— 0.49-IN, DOWNCOMER GAP

LOWEPR PLENUM FLOW

INITIAL
WEIGHT
(s)

157.0
18l.5
2J4.9
134.5
285.0

257T.0
lede
loi.5
L72.5
204.0

223.8
257.3
287.3
316.3
391.0

4279
45J0.9
492045
122.38
173.8

20l.5
353.0
443.0
133.3
233.5

442.3
354.5
369.3
335.0
4ll.d

367.3
23J.3
353.0
c 45045
43l.0

351.3
34443
447.3
393.0
132.8

FINAL
WEIGHT
(LB}

161.5
204.0
221.5
417.5
555.0

396.5
163.5
172.5
200.0
229.3

257.3
287.2
3l0.3
391.0
42%.5

466.5
492.5
537.0
173.8
20l.5

335.0
443.0
537.8
273,35
Lehll3

.593.0
437.0
5848
533.9
337.3

560.4d
353.0
477.9
573.8
572.3

470.9%
73f.8
463.8
450.0
188.8

TIME OF
COLLECTICN
{SEC)

3C0.9

300.0

300.0.
60.0
60.0

20,0
180,09
120,
120.0
120.0

120.0
120.0
120.0
120.0

€0.0

60.90
6U. )
60.v
60.v
60.9

[V RY)
60.9
60.9
6J.d
60,0

6V.0
60.0
60,9
€U
69.9

69,9
60,0
00U
60.0
V.U

60,3
604
6U. 0
60.0
60.4

TIME OF
COLLECTION

INITIAL
HE IGHT
(L8}

250.0
394.5
500.5

86.5
184.0

24140
241.0
572.5
7102.0
550.5

177.2
T61.5
852,
365.5
639.0

817.0
350.5
MWl.>

85,5
134.0

4T74.4
453.5
7132.0

at.5
27445

368.3
139.9
139.0
515.5
267.3

367.0
407.0
622.v
6006.°)
471.5

359.0
52645
822,90
364.0

3640

BYPASS FLUW

FINAL
WEIGHT
(s

394.5
$00.5
662.5
"184.0
241.0

241.0
572.5
. 702.0
1043.0
777.0

$48.5
852.0
854.7
68%.0
925.5

949,.0
JUL .S
931.0
8840
4T4.4

©53.5
732.0
732.5
¢T4.5
36843

‘396.8
139.0
315.5
367.3
369.9

407.0
022 0
752.0
678.5
4T71.5

493.0
82240
1ol1.5
Y12.0
126.5

(SEC)

30.0
30.0
60.0
122.3
140.3

V.0
ol.0
9%.6
64.3
574

68.8
T9.9
154%.6
b6.0
6645

615
T2.2
1013
122.4
H3.7

6444
60.0
120.0
607

LTI

LOWER
PLENUM
LEVEL |

o

12.0
12.0
12.0
12.0
12.9

12.0
12.9
12.0
1.9
12.0

12.9
12.0
12,0
12.0
12.0

L2.0
2.0
12.0

12.9

12,9

1249

2.0
12.0
12.0
12.0

12.9
12.9
12.9
12.9
12,0

12.9
12,0
12.9
12.90
12.9

2.0
12.9
12.0
12.0
12.9

p-Lo-}

(PSIG)

d N~

NN T

TF-LP-1

(CEG F)

54.0
53.0
53.0
56.0
56.0

56.0
57.0
57.0
57.0
56.0

55.90
55.0
55.0
56.0
56.0

55.0
55.9
56 .0
59.0
57.0

57.0
57.0
57.0
56.0
5647

56.0-
59.0
59.0
55.9
56.0

56.0
57T.0
57.0
57.0
57.0

57.0
57.0
56.0
560
58.0
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EXPERIMENTAL MEASURMENTS FOR TESTS 4elel TO 401453 = 0.49-IN, ROWNCOMER GAP
LUNGP PLENUM FLCW BYPASS FLW

- ———————— LOWER

INITIAL FINAL TINE OF INTTIAL FInAL - TIAS OF PLENUM
WEIGHT ASIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTIIN  LEVEL
(L3) L) {SECH L3y (Ld) {SECI (IN)
1849.8 249.3 60.0 126.5 140,90 C 12.9
249.5 268.8 ‘60. 9 149.0 454 .9 59,8 12.0
2u3.3 238.0 60,0 154, 0 687.5 60.0 12.0
139.5 208.9 60.9 91.3 238.5 58.7 1240
208.9 228.0 £0.4 238.5 320.0 6.8 12.0
223.0 25040 60.) 320,09 34045 73.2 12.9
2500 258. 4 60.0 346.5 659 .0 57.2 12.0
25349 266.7 60,0 559, 686.0 5547 12.9
2067 . 215.7 60.0 86,0 1904%,0 cu.T 12.9
275.7 234.3 60.0 905,0 984.0 63.6 12.0
237.8 2450 69,9 94.0 110.0 101 .0 12.9
243.0 40140 30,3 110.9 1tu.0 .t 12.0

34J.9 324.5 3.V 110.0 111.0 lu2.5% 12.0

o-p-)
{PSIG)

T.2
7.2
7.2
T.2
7.2

T.2
7.2
T.2
7.2
7.2
7.2

T.2
7.2

TF-LP-1
(NEG F)

58.0
57.0
56 .0
58.0
57.0

57.0
57.0
56.0
56.0
55.0

5%.0
55.0
55.0
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BASELINE COUNTERCURRENT FLOW TEST GROUP 4.2

TABLE X

TEST
NO

4.l
4ela
4.2,
49el.
Gele

VS W R e

4.2
welo
Gl
4.2,

402410

D -

Ch.2a1

4e2.12
“el413
4.2.14
4.2.15

- 4a2.10

“hel.l?
“.2.18
4.2.19
42420

4e2.21
4.2.22
4.2425
4elo24
el 25

“4elelt
4.2427
9ale2id
“Wele2G
Nele33d

4.2.31
42432
242433
4a245%
442435

42436
442437
%.2.38

P 4e2.39
a2 e%C

TRAMSPARINT VESSEL TEST DATA FIR TESTS 4.2.1 T 4.2.46 <= 3.%9-1H, IWICSMER 5P

SUMMARY

DUUNCAER
AIR FLIA
(Ld/SEC)

Jeucl?
J.0218
vl.0217
1. 0430
0.0433

J.0a21
U.ve30
Jedb34
Je 0306
2.063)

Ve &5
J.0843
Ve 0459
J.0307
Del6)

O.luoYy
Ja 106}
U.1962
2. 1500
Ya13503

Ddelidn
2.1493
velill
J. 1653
V1347

Je 1533
D.1974
V.2371
D.2391
Je2303

D214
0.2353
v.2181
9.2131
J.2151

0.2151L
Ve ldl39
JelT73%
Jel75
Jel749

OF CALCULATED RESULTS

DOWNC IMe R
ALR DENSITY
(LY/FTx%3)

Y.22064
Ye2212
Ve2217
J.2212

Je 2212

2200
J. 2200
). 2209
Je 2200
Je223%

Je2212
.22038
U 2208
J.220%
*Ja2204

342204
32200
U.2200
J.2195
PR TR

0. 2207
)a 2202
J. 2194
Je2l)2

2202

Jedl¥i
D 2luh
Ja2)Cy
J. 2194
J.2202

V.2198
Je2198
Je 2193
Yo 2ih

02194

Je 219
Hellod
Je 2170
J. 2185
1.2185

L2UER PLEAUM
PRESSURE
(Psla)

12429
42.29
42429
42.29
42,23

42.29
42.29
12.29
42.29
12.29

“2.29
42.29
42.25
42.29
42.26

1229
n2.29
42.29
42.29
42429

42.27
42.21
42.27
42,27
92,27

CCLD LES
ALR FLUY
{LB/SCC)

COoOOCO coCcaGo cCCoOooo
PRI BRI e s e @
[“N SR S [= R SN - ) ocoocC

ocaocc
s e o v w
cCcooco

ONWNCIMER
JATER FLON
(L3/7530)

4.383
4.183
4.008
3.2617
3.117

2.969
2.503
24012
24233
2.537

1.975
1.93¢
2.917
2.020
L.3d1

1.433
L.428
1.544
0.592
0.623

0.637
J.614
Q.609
Jedug
0.258

0.295
0.321
Je 130
0.167
0.137

Ve 125
O.142
0.181
0.212
0.177

U 21 %
g. 107
C.348
U.4l8
V.41

WATER FLDW
CAIITINILITY

L.017
1.000
L.117
L.ul?
2,999

1.300
1.3J9
[P IvE]
1.001
1.01y

1.034
JeTb6Y
J.992
J.907
L.n22

Je9Y0
IR E)
L.07¢
.99
2.995

1.095
0950
Je.93d0
1.0)7
l.90a7

Je9RG
1,067
1.0l
1.011
1.026

V.91
1.079
L.029
1.J26
1.017

i.009
1.039
1.020
1.093
V.993

J-AIR
RREE A RLT
(rT/85C)

1.53
1.53
1.52
3.02
3.04

3.2
4ol
4.n83
Lo’y
Gohts

2404
5.76
5.913
5.6
1.33

Te33
T.5%
T¢59
lu.ol
10.57

19.6)
10.53
10.57
13.91
13.75

13.33
13.93
lo.79
1v.93
16.30

15.47
Loeuas
15.41
15.44
15.23

15.23
1v.41
12.39
12.47
124 %%

J-UAYER

SOUNCIMER
{ETISEC)

1.991
1.04!
7.998
J.913
0.776

J.714
V624
D001
V.56
J.531

h,992
0.482
J.592
24593
0,344

7.357
J.355
2.334
J.141
3.155

J.159
J.153
Jd.167
J.077
V.05

QD74
0.0%0
JeD37
94741
0.934

0.031
0.935
04045
0.053
2.044

0,063
D041
0.091
0.194
2.107

(5" %21 /2

9.2366
9.2370

<2353
Je13329
0.3340

9.3322
0.4053
0.4048
0.4053
J.4034

U.4663
0.4617
Ve4084
0.4677
2.5253

0.5253
0.5255
045243
0.6229
0.622

0.6235
0.6211
0.6250
J.7112
0.7092

2.7115
0.7148
0.7934
q.7367
D.7345

0.7523
J.7800
1.7510
0.7513
07460

Ge 1460
UeTh82
C.6713
T.6T4HS
G.0T35

(JL*)e21/2

0.8202
0.8012
0.7843
0.7080
0.6916

0.6635
0.6204
0.6085
0.0111
0.0235

0.5505
0.5453
0.5563
0.5568
0.4604

0.4690
0.4681
0.48067
0.3015
0.3092

0.3124
0.3070
0.3205
0.2175
0.1991

0.2129
C.221%
0.1517
0.1599
0.1453

0.1385
O.1474
0.1666
0.1806
V. 1647

0.1813
0.1599
0.2642
0.2532
0.2571

.



TABLE X (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GEOUP 4.2

SUMMARY DF CALCULATED RESULTS FOR TESTS 4.2.1 TU 4.2.46. == 0,49 1N, DOWNCOMER GAP
TEST NOWNCOMER OOYNCUMER  LOWER PLENUM COLD LEG DOWNCOMFER VATER FLOW J-AIR J-HATER {JGm)=s] 2  ([JyL*)**]/2
NG ALFR FLOW . ATR DENSITY PRESSURE AIR FLIW WATER FLOW  CUNTINUITY  DOWNCUMEP. DCWNI OMER
f{LB/SEC) {LI/FT=%3) {PSIA) {Le/SEC) (L3/SEC) (FT/SEC) (FY/SEC)
402041 J.1730 9.2135 41.93 C.0 J.39¢ 1.986 12.34 0.099 0.6710 Q.2465
442442 0.1739 J.2185- 41.93 0.0 0.429 1.035 12.37 0.107 2.6717 0.2566
4.2.43 Uel3dJb . 3.2176 41.93 C.0 Ve 844 1.000 9.32 9,211 0.5926 C.3604
402444 U.1234 J.2176 41.93 C.9 0.915 1.019 9.16 0.228 0.5776 0.3748
4.2.45 D.1291 d.2170 41.93 C.0 0.938 0.990 9.22 0,234 0.5793 0.3795
e 2040 V.1291 J.2185 41.93 C.V 0.971 1.032 9.18 | 0.2%2 0.5787 0.3860



TABLE X (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 4.2

8y

SXPERIAEATAL NEASURMENTS FOR TESTS 4.2.1 TO 4.2.40 == 0,49-IN, DCANCONER GAP

b

TESTY RM=C -1 RM=-CH -2 rY-Cu-1 FT-Cd-2 RA=HG=1 | FM=1G=2 R4=H5~3 PM=1ib=4 FT-HG-1 FY-HG-2
0 (GPH) (Grm (cey) (GPH) (CFH) (CFA) (CF1) tcen) (CFM) (CFM)
.20 1 3043 19.0 J.0 2.0 0.0 9.4 2.9 10.0v 0.0 0.0
4.2. 2 3Je0 el 0.9 Jav [ E] Jo ) Jed 10,09 0.2 0.9
4.2. 3 2349 1.9 V.3 2.0 J.o J.0 0.0 10.00 0.9 0.0
4.20 4 3949 19.0 0.0 0.0 0.0 2.9 2u. 20 9.0 0.0 0.0
4.2, 5 3.9 ) Y 0.0 0.0 0.0 20.90 2.0 3.0 V.0
4ele 2.y Y 0.9 0.0 0.0 D] 20.90 9.9 0.0 0.0
4o2, 7 330 L9 Veu 0.0 0.0 ) 30.20 S0.9 DeG 0.0
40240 8 3349 Ve 0.0 0.0 V.9 0.9 30.00 3.0 0.0 0.0
.20 9 2349 U.0 0.0 0.0 I v 34,490 0.2 0.0 0.0
402419 15,0 2.0 V.0 V.0 u.0 0. 30.90 0.0 9.0 0.0
422011 STV 10.0 0.9 0.0 U.y 40,99 u.u U.9 9.9 0.0
402412 30,9 10.0 v.0 9.0 0.0 40,00 0.0 0.9 9.9 0.0
42,13 21,0 Vev 0.0 2.0 0.9 0400 Jey 2.0 2.0 0.9
4.2.16 1509 Jeu 2.9 J.0 0.9 U0y V.0 2.0 9.9 0.0
4.2.13 3149 19.9 ] 0.9 S0 5,00 ¢ ] V.0 9.0
“e2.l0 3.9 Jey 9.0 0.9 Jev HJdedd Jed J.0 2.0 0.0
4e2.17 2).v 0.0 0.9 2.0 u.0 54.90 Y] [V 2.0 3.0
4.2.18 Je0 1249 v.0 3.0 V.U 59,90 0.9 2.0 v.0 0.0
2.1 3ded 1uew 0.0 J.0 70,00 V) vy 0.0 0.0 0.0
4a2,20 30,0 J.0 0.0 2.9 70,909 0.3 J.0 3.0 7.0 0.0
2)e9 Je € 0. Je0 To.00 veld JeU J.0 9.0 0.0

Jed 1.0 0.0 0.9 10,00 Jed J.0 YeD 0.0 0.0

3o 6.0 0.0 2.0 70.99 V. 9.0 0.9 2.0 0.9

Ju.) 19.0 0.0 0.9 90,09 0.0 v 2.9 9.0 0.0

3.9 Je0 0.0 V.0 90 .00 9.3 U0 9.0 2.0 0.0

4240 Jed 0.0 u.) J0.0U V.U 0.0 UNY D49 0.0
4.2.27 340 2.0 2.0 90.00 0.0 0.0 0.0 ".0 9.0
402,28 1u.0 0.9 Oev TV.0y 49430 ve) 2.0 2.9 0.0
442429, 9.0 0.0 0.0 10.90 40,0 U.9 3.9 2.0 2.0
4.2.30 V.0 0.0 0.9 70,00 4320 Jed) U.9 PRYY] 0.0
402,31 Jev 10.0 0.0 0.0 79490 33.90 V.0 J.0 2.0 0.0
442432 2.9 3.0 2.0 0.9 72,00 43400, e 2.9 2.0 2.0
Go2.33 39409 ISV P U.0 70.00 30,99 Je0 2.0 1.0 0.0
UPTE) 3409 Uy J.0 o0 . T0.00 35.0C Jei 3.0 2.0 0.0
4.2.35 0.0 2.0 0. 2.0 70.0v 30,09 Jou B Y] 9.0 U

L

4.2.306 Jed 1.0 0.0 Jeu Tu.0u 30.u04 Uet) G0 D.0 v.0
402027 Jeu 540 0.0 0.0 Ty.09 30.00 Ve v 0.0 9.0 0.0
442438 39.u 10.u V.0 0.0 89.09 0.0 0.9 2.0 9.0 U0
4el.39 3940 0. Jeu 2.0 80.00 0.9 Jau 0.9 0.9 0.0
R3] 2).0 J.0 [P} VA €0.00 U.0 V) 9.9 0.0 0.0



TABLE X (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GRCUP 4.2

6t

EXPERI'VENTAL MEASURMENTS FOR TESTS 4.2.1 TO 4¢2446 ~~ 0,49-IN. UCWNCOMER 5AP

TEST RM=Cid-1 RA=CH-2 FT-CW-1 ET-CH=-2 RM—11G—1 RU-HG-2  RM-HG-3 PH-HG—4 ET-HG~1 F T-HG-2
NO (GoM) {GPM) {GPM) (GPH) (CFM) (CFM) (CFY) (5 F) {CFM) (CFM)
4.2041 1.0 0.0 0.0 0w 80.00 0.9 0.0 9.0 .0 0.0
402442 )u 4.9 0.0 0.0 80.00 V.0 0.0 0.0 0.0 0.0
4.2.43 3.0 10,0 0.0 0.0 0.0 60,90 0.0 0.9 0.0 0.0
4eZadh 39,0 0.0 0.0 0.0 G0 60,00 0.0 D) V.0 3.0
4.2.45 2.0 9.0 0.0 0.0 0.0 69.00 0.0 0.9 0.0 0.0
4.2.90 Jed 8.0 0.0 0.0 9.0 60,00 J.d 9.0 0.0 0.0'
TEST p-ty-l p-CH-2 P-H5-1 PHG-2 P-HG-3 TE-Cw-1 TE=iG-1 TE-HG-2 TF-HG-3 0-gaRQ
"o (PSIG) (PSI1G) (°S16) {PSIG) (PSIG) (DEG F) (DEG F) (D35 F) {OEG F) [LATY)
109 32.5 2.2 0.0 VD 57.9 72,9 0.0 0.0 12.3

2.0 33.2 32.7 Jed U0 53,9 72,9 2.0 0.0 12.3

3.0 32.5 2.2 3e9 0.0 53,9 72.9 2.9 0.0 12.3

3.0 51.5 .5 2.0 0.0 5449 72.9 0.0 0.0 12.3

JeU 5240 32.0 U0 0.9 55,0 1.9 2.0 9.0 12.3

3.0 3.5 1.2 2.0 v.0 56,0 6.9 9.0 0.0 12.3

2.0 3900 30.5 0.0 U0 5640 75.0 3.9 2.0 12.3

2.9 30.9 0.2 ) 0.0 $h.0 75.9 0.9 9.0 12.3

Jeu 3u.2 .3 Ueu 0.9 56,9 75,3 2.0 2.2 12.3

Jed 30.0 29.7 J.0 0.0 594 75.9 0.0 0.9 12.3

4.2.11 3.0 " 5046 30.9 0.0 ) 55,0 76.9 2.9 9.0 1243
4.2.12 3.0 33.5 9.2 Veu 0.0 36,0 6.2 2.9 9.9 12.3
4.2.13 3 3.2 0.3 9.0 ) 55,0 76.0 0.0 9.0 12.3
4.2.14 RIS 30.0 34.2 0.0 2.9 5649 76.9 3.0 2.0 12.3
402413 3o 51.0 3.1 0.0 VD 5640 7600 - V.0 2.9 12.3
4e2.10 ) 3045 9.7 9.9 0.0 54,9 The0 9.9 0.0 12.3
4.2.11 2.0 30.2 33,7 2.0 Ve 56,0 6.0 9.9 2.0 12.3
4.2.19 2.0 30.2 29,2 0oy v 50,0 To.n 3.2 0.0 12.3
4.2.19 9.0 30.5 30.2 Jev a.0 53,9 Teav. 9.0 0.0 12.3
4.2.20 Jeu 30.5 30.5 9.0 U.0 53,0 75.) 240 0.0 12.3
4.2.21 3.0 30:7 10,7 0.9 9.0 5540 5.9 0.9 0.0 143
4.2.22 1.y 30.5 30.9 0.0 Vel 50,0 75.0 9.9 0.0 12.3
402423 3.0 3).7 1.0 0.0 Ve 56,5 75.0 9.9 5.9 12.3
L2.2 Je0 31.0 31,9 Je9 9.0 56,9 75.0 0.0 0.0 12.3
4e2.25 9.9 30.5 0.5 0.0 2.9 56,0 15.0 2.0 0.9 1243



TABLE X (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 4.2

0s

EXPERI'-L“NTAL AZASURKENTS FCR TESTS 4.2.1 0 4024406 —= J.47-IN, UiIJNCOMER GAP

TesT P=Cd-1 PaCu~2 | P=HG-1 P-HG-2 p-11G-3 TE-Cu~1 TFerf=1 TEeu5=2 Te.HG-3 p-BARD
NU (9S1G) (PSIG) (PSIG) (PSIG) (PST5) (G F) (DEG F) {neEG ) (CE5 F) (psta)
4e2.26 2.0 39.7 0.7 Juv 0.0 2det 75.0 3.9 0.0 12.3
4.2.27 3.9 32.0 3.7 9.0 D0 57,9 5.4 7.9 0.0 12.3
442,28 SN 31.5 1.0 0.0 0.0 55.0 15.0 0.9 2.0 12.3
4.2.29 Jeu 32.0 .7 0.9 0.0 5440 5.4 0.9 0.0 12.3
4.2.32 3. 3.2 . 1.0 v.0 Ca 5549 7.0 2.9 9.9 12.3
4.2.31 Teu: 32. 2.9 0.0 J.0 Sned 70.0 0.0 0.0 12.3
4e2.32 Joy 39.0 3.9 V) 0.0 Soed 71.0 3.9 2.0 12.3
4.2.33 ) 30,5 2.7 0.9 0.0 57.4 T1.0 9.9 S0 12.3
4,234 S0 31.2 1.7 0.u 0.0 51,9 71.0 2.9 9.0 12.3
4.2.35 ) 305 34.5 V.o 2.0 5747 71.0 0.0 0.0 12.3
42436 3.0 3045 30.5 0.0 0.0 57.0 71.0 0.9 7.0 12.3
4.2.37 ) 3.5 30.7 v.Y 0.0 59.0 70.0 7.0 0.0 11.9
4.2.38 )0 31.0 11,0 0.9 0.0 56 .0 70.9 7.9 2.0 11.9
.2.39 2.0+ 31,5 3.7 2.0 0.0 5640 67.9 9.0 0.0 11.9
4.2.40 ) 31.5 1.5 2.9 9.0 50,0 67.0 9.9 0.0 11.9
4.2041 ST 3.0 31.9 0.0 9.0 56ed . 69.9 9.0 2.0 11.9
4.2.42 I 31.9 1.0 0.0 0.0 5040 6749 0.0 7.0 11.9
402,43 Jou 31.5 3.7 0.0 0.0 56.1 67.) 9.0 0.9 11.9
4.2.44 Jou 31.0 30.2 0.9 U Sue) 67.9 9.0 9.0 11.9
442445 Je0 30.5 0.7 3.0, 0.0 55.9 67.0 3.0 0.0 11.9
4e2.46 )en 31.2 30,7 0. V.0 5649 67.9 9.0 0.0 11.9
LCYOF PLENUM FLOW BYPASS FLOW .
--------------- - —— LOWEP,
TEST IMITIAL FINAL TiMe OF  IMUTIAL FINAL TIME OF PLENIM raLp-y TEeLP-Y
NO) €T WELSHT  COLLECTICN  WEIGHT METGHT  COLLECTICN  LEVEL [LI3LA) 1DEG F)
1L8) win (SEC) (Lo) (L3) (SECY (1M
C4.2. 1 L3ve0 2055 2040 157.5 60,0 12,2 39,0 58.0
2. 2 25,5 0.0 158.3 00 12.9 30.0 56.9
4.2. 3 37140 13,0 201.0 30.0 2.9 37,9 55.0
4e2e 4 351.5 30.0 2ty Bduw 12.9 3.0 56.0
4.2, 5 3.5 2.0 510.3 60U 12.9 39.0 56.9
135.9 247.8 40.0 90.0 126.5 6u.d 12.9 30.0 59.0
24t 323.0 30.0 138.5 - 321.9 6U.0 1.0 13.0 59.0
323.0 41745 40.9 3219 425,0 0.9 12,0 5040 59.0
419.5 C 4725 3.0 428.9 447.0 6.1 12.9 3.9 50,0
4925 56345 30.0 449,90 450.3 8Y.0 124 30.u 58.0
153.0 212.0 " 4u.0 n0.8 262,17 40,0 12.9 30.0 56.0
212, 20745 .U 282,17 330.0 6.0 1240 39,2 57 .0
23204 35049 39,0 380.0 “24.5 63, 12.0 3049 57.9
3554 451,90 5.0 426.5 %34 .0 7.9 12.9 30.0 57.
26744 297.3 40.0 155.5 344,09 5.0 12.0 3J.0 53,0




1S

TABLE X (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 4.2

1esT
[X[V]

42410
4.2417
4.2.18
4.2.19
4e2.29

4.2.21
4elo22
402423
4.2.20
4el4dY

4e2.20
402,27
“ele2d
“eldl?)
4.2.39

4.2.31

42000

EXPERIMENTAL MEASURMENTS FOR TESTS 4.2.1 TN 4.2.40 -~ 0.49-1IN. DOWNCOMER GAP

TIME OF
COLLECTICN

INITIAL
WEIGHT
(L3

297. 3
J6l.8
420.Y
133.9
171.5

212.)
2533
293.3
336.8
EPPYS

135,
k0.3
163.5
17200
18u.5

14 .8
20245
2lu.3
222,35
2335473
203, Y
13.5.0
143.0
163.3
197.3

22545
247,33
209.9
20343
327.3

393.3

LOWER PLENIM FLCOW

FIMAL

HEIGHT

(L3}

Jol.3
260
497.8
171.5
212.0

253.3
293,3
336.3
355.3
3717.8

L4v.3
lovey
179.0
1356.5
194.3

202.3
21u.3
222.5
235.3
243.5

263.9
143.9
lode3
179
22545

249.3
27544
268 .3
327.%

JuB. e

447.0

(SEC)

45.0
45.0
LTV
£5.9
€5.0

6C.0
18.0
€5.0
[TS]
64.0

55.0
64,0
Tien
95.0
6U. 9

6C.0
oley
€99
OGed
1549

104
5C.0
€540
0.9
£5.0

6.0
Uuve v
16.0
6540
c5a0

60.0

BYPAS§ FLUW

TIME OF

INTT1AL

WE IGHT
(L)

34,9
471.5
$33.3

36.5
259.0

332.5
2000
243,90
255,73
449.5

§5.3

FluAL
HETGHT
(1.8)

47l .5
S38.3
352.7%
259.9
382.5

458.90
24343
255.3
440.9
373.5

1890.5
188 .0
352,90
4l13.5
355.0

554 .0
Glo.5
31J.5
915.5

112.5

732.9
106.5
29145
424.0
517.3

S00.0
517.0
249,90
349,0
“l2.5

a2459

1SEC)

4544
$0.9
6J).0
35.0
3.9

'35.0
6J.9
75.0
3560
ER RV

35.8
6J.0
39.0
30.9
30.0

35,9
60.0
35,9
3u.9
30.0

wied
75.0
FUIRY]
35.3
4ol

S4U.90
75.9
39.0
39.0
35.0

©0ded

CO_LECTILuUN

LOWER

PLENUA

LEVEL
[REXP]

12.0
12.9
12.9
12.9
12.9

12.9
12.¢

12.9
12.2
12.v

1249
12.9
12.0
12.0
12.v0

12.9
12.9
12.0
12.9
12.9

12,

2.9
12.D
12.2
12.v

1.y
243

12.9.

| ]
12.9

12.9

P-Lp-1

(PSI5)

30.9
30.0
30.0
30.9
3V.0

30.0
.Y
30.9
3.0
3044

3H.9
39.0
30.0
30.9
36D

39.0
30.0
39.90
39.0
39.9

30.0
39.0
30.0
3.0
3.9

39,0
30,0
30.0
339
39.9

30.0

TE-LP-1

{DNEG F}

58.0
59.0
59.0
6.0
57.0

57.0
58.0
59.9
58.0
58.90

L2.9
6J.u
60.0
62.9
53.0

59.0
59.0
59.0
60.0
63,0

59.9
62,5
6.9
59.0
53.0

59.0
93.0
£2.0
6J.3
60

5.9



TABLE XI

BASELINE COUNTERCURRENT FLOW TEST GROUP 5.1

[4Y

TRANSPAREMNT VESSEL TEST DATA FOR TESTS 5.1.1 TN 5.1.29 —= 0.53-11, CGNNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DIWNCOMER NCWACIMER  LOWSER PLENUM  CCLD LEG DOWHCIAER WATER FLOW J-AIR J=WATER (JG*)**1/2 (JL*)e%x]1/2

N3 . AIR FLOW AIR DENSITY  PRESSLURE AIR FLOW WATER FLOW  CONTINUITY DOWNCOMER DONNLIMER
(LB/SEC) (LB/FT%%3) (PSIa) (L3/SEC) (L4/SEC) ' (FT/SEC) (FT/SEC)
Sel. 1 0.9082 vel177 22.31 0.0 4.580 D957 l. 16 1.103 0.1639 0.8055
Sele 2 0.29086 J.1184 22.31 J.0 3.588 J.860 1.39 U.864 O.1676 . 0.7165
5.1 3 0.U079 JellBa 22.37 C.0 4.330 0.9176 1.39 1.74%3 D.1611 0.7871
5.1 4 V.0165 0.1179 22.31 0.0 3.790 1.903 2.1) J.891 0.2329 0.7276
Sele 3 Je 0247 Je 1157 22.317 Ued 3.442 0.981., 3.21 0.329 0.2365 0.7017
S5ela 6 0.0249 Q1179 22437 0.0 3.520 L.008 3.05 0.843 0.2808 0.7076
Sele 7 De 0247 Je 1177 22.37 0.0 3.089 0.790 3.15 Ve.T742 0.2851 0.6638
5.1. 8 3.0237 Je1179 22431 C.U 24387 0.935 3.02 0.695 0.2791 0.6427
5.1. 9 0.0319 J.1179 22.37 0.0 2.575 0.971 4.U06 e 520 0.3249 0.6070
Seloll 0047 G.1179 22.31 c.0 2.390 J.387 5,99 J.576 - 043934 0.5847.
Selall 0. 0622 U.1179 22.37 G.0 1.958 v.978 7.93 JaaT2 0.4526 0.5293
5.1.12 Je782 Qalll 22.37 0.0 le745 1.039 .26 PR > 0.5072 0.4998
5e1.13 Ue 1130 J.1179 22.37 0.0 0.879 1.0J6 14449 0.212 - 0.6099 0.3545
Selald DelaTs U.1179 22.37 0.0 Vel T. 1.038 C o 18.79 0.120 0.6966 0. 2442
561415 D.1751 - JelLl7Y9 22.37 .0 0.150 iJe 959 22.31 0036 0.7590 0.1465
S5.1.16 Je 1954 Je 1179 22.37 C.0 v.106 1.052 264,99 2.026 0.3018 0.1233
S5e1.17 0.0219 Ue.l131 22434 0.0 4,291 1.314 2.79 1.033 0.2635 0.7835
S5el.18 0.0437 0.1133 22.34 0.0 2.635 996 5.54 )e635 0.3787 0.6140
S5.1.18 J.1293 0.1178 22.34 0.0 J.500 1.003 16.50 V.122 0.6525 0.2675
5¢1.20 0.1397 0.1189 22.34% 0.0 . 04350 1.940 17.79 N.084 0.6780 0.2238
Sele2l | VL0295 Jellrl 22.11 C.0 3.7%0 =295 ° 3.73 J.923 0.3119 0.7325
5.1.22 0.0293 J.1290 12263 C.0 3.767 0.9480 3.67 0.997 0.3091 0.7341
51423 U.2037 U.1173 22442 0.0 J.008 l.014 264190 04992 0.8199 0.0345 .
5S.1l.24 V.0289 Jell T 22.13 C.0 4.127 0.999 3.69 0.27% 0.3086 0.7684
5.1.25 0.029% Vel119% 22.63 0.0 3.3507 1.0u3 3.70 D.811 0.3100 0.6940
5.1.26 0.0294 U.1193 22.63 GC.0 © 2.850 1.022 3.71 D.636 0.3104 0.6385
5.1.27 V0295 d.1211 22.88 0.0 3.150 0.982 3406 0.759 0.307%4 0.6713
5.1.28 0.0295 Je 1200 22.63 Ce0 3.667 0.965 3.70 0,333 0.3103 -0.7243
5e1e29 V.0295 J.1188 22.38 C.0 3.950 0.959 3.73 2.951 0.3111 0.7517



TABLE XI (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 5.1

€S

EXPERIMENTAL MEASURMENTS FOR TESTS 5.1.1 TO 5.1.29 —. 0.53—IN. DOWNCOMER GAP

TEST RM-CW-~-1 RM-CW-2 FT-CwW-1 FT-CH-2 RM~HG-1 RM=-HG-2 RM~HG~3 RM=HG~4 FY=-HG-1 FT=HG-2

NO (GPM) (GPM) (GPM) { GPM) {CFM) (CFM) (CFM) (CFM) (CFM) (CFM)
Sele 1 29.5 10.0 0.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0
S5cle 2 3040 0.0 0.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0
Sele 3 25.0 10.0 0.0 0.0 0.0 0.0 0.0 5,00 0.0 0.0
S5¢le 4 30.0 0.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
501 5 33.0 10.0 0.0 0.0 0.0 0.0 15.00 0.0 9.0 0.0
Sele 6 25.0 J.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
Sele 7 28.0 0.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
Sel. 8 25.0 0.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
Sele 9 25.8 0.0 0.0 0.0 0.0 20.00 V.0 0.0 0.0 0.0
S5elel0 240 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0
5.lel1 299 0.0 0.0 0.0 0.0 40400 0.0 0.0 0.0 0.0
Selel2 15.0 0.0 0.0 0.0 0.0 50.00 U0 0.0 0.0 0.0
Selel3 12.0 0.0 0.0 0.0 70.00 0.0 0.0 0.0 2.0 0.0
Selaléd 3.0 0.0 0.0 0.0 90.00 U0 0.0 0.0 0.0 0.0
SelelS 540 Je0 V.0 0.0 60.00 50,00 0.0 0.0 0.0 0.0
Selelb 540 0.0 0.0 0.0 60.00 60.00 0.0 0.0 0.0 0.0
Selal? 2.0 00 0.0 5040 0.0 0.0 10.00 0.0 0.0 0.0
Seleld ) 0.0 V.0 40,2 TP 0.9 20490 0.0 0.0 0.0
541419 Jdev 0.0 0.0 24.9 60.00 0.0 0.0 0.0 0.0 0.0
54120 0.0 9.0 0.9 10.5 U.0 V.0 V.0 0.0 15.77 0.0
Sele2l Je v 2.0 30.0 0.0 0.0 0.0 13.40 0.0 0.0 0.0
S5eie22 Jeu 0.0 70.0 0.0 0.0 0.0 15.30 0.0 0.0 0.0
5ei.23 Js0 Oeu 0.0 10.2 0.0 Jed VeV 0.0 22.82 0.0
501.24 0.0 Je ¥ 59.0 V.U Vel 0.0 13.40 0.0 0.0 0.0
5¢1e25 Dei 0.9 0.0 39.9 0.0 0.0 13.40 U.0 0.0 0.0
541.26 9.0 0.0 0.0 2445 0.0 9.0 13.40 0.0 0.0 0.0
5e1.27 9.0 0.9 0.0 50.0 0.0 Jeu 13449 0.0 0.0 0.0
5¢1.23 e 0.0 9049 TRY) V.0 Vel 13.40 0.9 0.0 0.0
5.1.29 2.0 0.0 60.0 0.9 0.0 0.0 13.42 0.0 0.0 V.0



TABLE XI (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 5.1

13

CEXPERITMENTAL MEASURMENTS FOR TESTS 5.1.1 T 5,1.29 —= 0.53~ 1. DOWNCOMER GAP

TEST P-Cu-1 P-CW-2 P-HG~1 P-HG-2 P-HG=3 TE-CW-1 TF-H5-1 TE-G=-2 TF-HG-3 P-BARD

N APSIG)Y (PSI1G) (PSIG) (PSIG) (PSIG) (DEG F) {DEG F) (DES F) {DEG F) (PSIA)
Sele 1 V.0 13.0 12.5 0.0 0.0 60.0 65.0 0.0 0.0 12.4
5¢1s 2 eV 13.0C 15.0 U.v 0.0 5940 6540 0,0 2.0 12.4
S5ele 3 Jed) 1140 11.9 Ve 9.0 6Jed 05U 2.0 " 0.0 12.4
S.le & 0.0 13.0 13.90 V.0 0.0 60,0 6549 0.0 .0 12.4
Sele 5 Vel 1249 13.0 0.0 0.0 6l.0 65.9 0.0 2.0 12.4
S.l. 6 . Je9) 12.2 11.5 0.0 0.0 61.0 6549 2.0 2.0 12.4
Sele 7 V.0 -11.5 13.0 0.0 0.0 62,0 66.0 2,9 J.0 12.4
5.1. 3 0.0 11.0 11.0 0.0 Ve 61.0 671.0 0.0 0.9 12.4
5¢1le 9 V40 1140 i1.5 0.0 0.0 6l.0 67.J 0.0 0.0 12.4
Selslv Je0 11,0 10.5 040 0.V 61.0 67.0 9.0 0.0 12.4
Selell 5 | . "10.0 10.0 9.0 0.0 61.9 67.9 0.0 0.0 12.4
5.1.12 D4 9.5 10.9 0.2 0.0 6240 67.0 0.0 0.0 12.4
5.1.13 JeG 10.0 11.9 0.v 0.0 61.0 6740 9.0 0.0 12.4
"S5.1el4 J. 0 10.0 11.0 0.0 040 61,9 67ed 0.0 9.0 12.4
Selel5 9.3 10.0 10.5. 0.0 0.0 62,0 67.9 0.0 0.0 12.4
5.1.16 0.0 10,5 11.5 0.0 0.0 63.0 68.0 0.0 2.0 12.4
Selel7’ 1042 0.0 10.90 9.5 33.5 50,0 1845 73.5 75.0 12.3
5.1.18 c1J49 Je U 10.6 9849 33.0 4.5 73.0 ° 73.5 74.0 12.3
541,19 9.7 . 0.0 10.8 95.0 32.0 49,5 76.0 77.0 76.0 12.3
54la29 9.5 09 - 10.0 95.0 33.5 4.0 77.) 35,0 79.5 12.3
Sele21 19.2 Ded 9.4 rd4.0 3345 49.5 78.9 2.0 72.5 T 12.4
5¢1.22 1.5 0.0 10.0 103.0 33.5 48.9 10049 0.0 71.0 12.4
5.1.23 9.2 0.0 10.1 5845 33,5 54.0 87.0 99,0 93.0 12.4
5.1:24 9.7 0.0 9.7 106,0 32.0 . 4840 80.9 0.9 76.0 12.4
Sela25 9T 0.0 10.0 105.0 33.5 5140 80.0 0.0 75.0 12.4
5.1e26 '10.0 0.0 10.3 ‘104.5 33.5 52.0 78.5 0.0 73.5 12.4
5.1.27 “1Je7 V) 10.7 104.0 33.5 49,5 78.9 0.0 72.0 12.4
5.1.28 19.7 0.0 10.3 83.5 33.5 44d.5 77.0 - 0.0 ‘1.0 12.4
Selel9 195 0.0 - 10.1 103.0 33.5 48 .0 77.9 e 0 71.0 12.4



-TABLE XI (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 5.1

39

EXPERIMENTAL MEASURMENTS FOR TESTS S5.lel TO 5.1429 —— 0.53-1IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW .
et ~memmmm————— R - mmmecee—-- -——— = LOWER
TEST INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF-LP-1
h AEIGHT WEIGHT  COLLECTION WEIGHT WEIGHT  COLLECTION  LEVEL (PSIG) {CEG F)
(Le) (.8) {SEC) LB) ©(L8) (SEC) (IN)
Sele 1 133.0 247.5 2540 83.5 114.0 45.0 12.0 10.0 53.0
Sel. 2 2471.5 339.0 25.5 114.0 114.0 0.0 12.0 10.0 50.0
Sele 3 339.0 453.8 26.5 114.0 135.0 50.0 J12.0 10.0 50.0
Sele 4 453.8 54643 25.0 135.0 - 164.0 60.0 12.0 10.0 52.0
Sele 5 284.0 387.3 30.0 164.0 - 244.5 40.0 12.0 10.0 62.0
5.1, 6 387.3 474.8 2540 244.5 245.0 140.0 12.0 10.0 52.0
Sel. 7 133.0 210.0 25.0 245.0 291.5 60.0 12.0 10.9 53,0
5.1. 8 210.0 267.8 0.0 291.5 31340 40.0 12.0 . 10.0 52.0
Sele 9 267.8 319.3 20.0 313.0. 353.5 45 .0 12.0 10.0 52.0
Sel.10 319.3 379.0 25.0 353.5 369.5 45.0 12.0 10.0 52.0
Selall 379.0 437.8 30.0 369.5 400,0 40.0 12.0 " 10.0 52.0
5.1.12 4371.8 491.0 30.5 400.0 421.0 5040 12.0 10.0 52.0
5.1.13 256.5 287.3 . 35.0 467.5 491.5 30.0 12.0 10.0 52.0
Selola 287.3 299.8 30.0 491.5 521.0 40.0 12.0 10.0 52.0
5.1.15 299.9 308.0 55.0 521.0 544 43 4540 12.0 10.0 52.0
S.1.16 308.0 312.3 40.0 544.3 563.0 30.0 12.0 .10.0 52.0
Selal? 184.0 247.5 14.8 174.0 273.5 20.5° 12.9 10.0 59,5
541418 195.0 234.0 14.8 217.% 261.5 15.0 12.0 12.0 49.5
5.1.19 144.5 159.5 30.0 219.5 279.0 20.0 12.0 10.0 52.0
5.1.29 15).9 159,95 20,90 254.5 278.9 20,0 12.0 12.0 51.0
. .

5.1.21 173.5 236.0 30,0 420.0 209.0 - . 30.0 12.0 9.7 50.0
5.1.22 15449 380.0 60.0 434,90 780.0 LU0 12.0 10.2 49,0
5.1.23 17640 178.0 180.0 273.0 3590 60.0 12.90 10.0 56.0
5.1e2% 140.8 262.5 29.5 101.5 22345 30.0 12,9 2.7 43.0
Sele2b 223540 326.0 30.0 200.5 26645 30.0 12.0 10.2 51.0

.l.26 199.5 235.0 30.0 . 190.0 209.0 39.0 12.0 10.2 52.0

.1.27 344.0 438.5 30.0 16140 271.0 30.0 2.0 10.5 50.0

.1.28 177.9 287.0 . 30.0 369,90 581.0 3040 12.0 10.2 49.0

ele29 157.0 275.5 30.0 4606.5 590,0 3049 L12.0 10.0 48.5

Vi ov



TABLE XII

BASELINE COUNTERCURRENT FLOW TEST GROUP 6.1

9¢-

TRANSPARGNT VESSTL TEST PATA FOR TESTS G.lel T 6.l.l4 == O.03=IN% UNYNCOMER 5AP

CSUMMARY OF CALCULATED RESULTS

TEST DOANCOMER  NCANCIHER LUWER PLENUM  COLND LEG  GOWHCOMER  dATFR FLOW J=AT2 CJ=AATERK (Jox)®&} 72 (JLE) =R/
NG AlR FLOW AR DEMSITY  PRLSSULRE AIR FLOY  WATER FLUW  LOMTINUITY  DOWNSIOMER  DAYNCIUER
{L3/SEC) (L3/ET#%3) {(Ps1a) - (LB/3EC) {L3’SeC) : (FT/SEC) (ET/SEL)
6.1v 1 0.0233 Jelloe 22.29 0.0 4.2J0 1.309 2.49 Je349 0.2426 0.6771
6eie 2 D.0233 Tello2 22429 0.0 3.983 1.9l6 2.5 0,797 3.2429 U.659%
6.1 3 ViCUTY Vello2 22.29 0.0 5.3¢7 0.790 V.84 1.077 3.1405 0.7669
6esle 4 VL0164 Jellon 22.29 c.0 © 44590 V.946 1.78 0.910 0.2049 0.7047
bele 5 0.0L6Y Fell62 22429 0.0 4.762 J.939 .71 0.952 0.2009 0.7210
4ele 6 0.0312 Jellirs 22429 C.0 3.3%) 1.005% 3435 0.668 0.2810 - 0.6038
Lele T Weuall Jello? 22.29 2.0 2,712 l.0l6 5.05 0e542 03449 0.5441
6ele 8 V.0632 U.1133 22.29 C.0 2.329 1.011 6.34 U.560 0.4007 0.5528
bele 9. .0625 Jellén - 22429 0.0 2,253 1.0921 6.7 0.457 0.3973 0.4992
Oolel0  W.0709 Jell6G 22.29 0.0 2.110 1.024 8.22 0,422 0.4404 0.4799
6.lell  0.1097 Jel1l64 22.29 C.0 1.390 1.063 Ml.76 9¢373 0.5265 0.4542
velal2 J.l4la 241159 22.29 C.0 0.925 1.037 15.22 7,185 2.5985 0.3178
beleld . V.l6d7 Jel155 2.2 C.9 0.%13 -1.080 18,22 7496 0.6541 0.2284
eleld . 0,2019 4.1153 22.29 G.0 V.29 1.013 21,854 J.04). V.7161 0.1478



“TABLE XII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 6.1

LS

EXPERIMENTAL MELASURMENTS FOR TESTS 6.1.1 TO 6.1el4 ~— 0,63<IN, COWNCOMER GAP

TEST RM=CH~] RM-CY=2 FT-Cu-1 FT-Ci-2 RM=HG-1 RM=HG-2 RM=HG=3 RM-HG-4 FT-HG-1 FT-HG=2

no {GP4) (GPM) (GoM) (GPM). (CFM) (CFM) {CFM) ACEM) (CFM) (CFM)
6.1, 1 3J.0 10.0 0.0 0ed 0.0 15.00 0.0 . 0.0 0.0 0.0
6els 2 39, 5.4 0.9 0.0 0.0 15.00 0.0 0.0 0.0 0.0
Gele 3 32.0 10.0 0.0 0.0 2.0 0.0 5.00 7.0 2.0 0.0
bels & 3049 10.0 0.0 0.0 0.0 J.9 10.99 © 0.0 0.0 0.0
6.ls 5 39,0 10.0 2.0 0.0 0.0 0.9 LU.00 9.0 2.0 0.0
bele 6 3040 0.0 0.9 0.0 0.0 20.00 2.9 3.0 0.0 0.0
bola 7 25.0 2.9 0.0 0.0 0.0 30,00 0.0 0.0 0.0 0.0
6.1, 3 20.90 9.0 0.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0
6ele 9 29.9 0.0 0.0 0.0 U.0 40.00 0.0 0.0 0.0 0.0
6.1.10 20.9 0.0 0.0 0.0 0.0 50,00 0.0 0.0 0.0 0.0
6elall 15.0 2.0 0.9 0.0 V.0 73.00 0.9 U.0 9.0 0.0
6e1.12 19.0 0.0 0.9 0.0 90,00 0.0 0.0 0.0 2.0 0.0
6.1.13 2.0 5.0 0.y 0.9 60.09 50.00 0.0 0.0 2.0 0.0
6elelé 2.0 5.0 0.0 0.9 70.00 69,00 2.0 9.0 0.0 0.0

TEST P-Ci~1 P-Cl=2 P-KG-1 P-HG-2 P-HG-3 TE=CW-1 TE=H3=1 TF-HG=2 TE~HG-3 P-BARD

HO (PSIG) (PSIG) (PSIG) (PS1G) (PSIG) (VEG F) (DEG F) {DF5 F) (DEG F) {PSIA)
6el. 1 SR 11.0 10.7 0e0 0.0 55, 7649 2.9 0.0 12.3
bels 2 2.9 1.7 10.7 Ve 2.0 53.) 7642 D40 0.0 12.3
bole 3 S 11.0 11.0 ) 0.0 54,0 77.9 2.0 0. - 12.3
bele 4 1.0 14.0 14.0 0.0 0.0 57.) 75,2 0.0 2.0 12.3
6el. 5 J.0 1245 12.0 ) ) 53,9 7649 0.0 3.0 12.3
bels 6 7.0 1J.5 11.0 0.0 9.9 57 .4 ) 2.0 2.9 12.3
6ol 7 Jed 19,0 1.0 0.0 0.0 57,0 . 7640 2.0 0.0 12.3
6.le 3 3.0 . 11.2- 11.2 0.u 0.0 olay 7749 0.9 9.0 12.3
6.1, 9 Jou 1J.5 10.7 0e0) 0.0 56,4 79.0 0.0 2.0 12.3
6.1.12 SO 19.7 10.0. 7.0 0.0 50,0 84,0 0.0 0.0 12.3
6.1.11 D 0.7 - 10.7 3.0 2.0 57.9 92.5 9.0 9.0 12.3
6.1.12 Jeu 19.5 19.2 J.0 0.0 540 94,0 0.0 0.0 12.3
6olals J.0 10.2 10.2 0.0 9.0 5940 100.2 0.0 0.9 12.3
6.lol4 JeG 10.5 0.7 0. 0.0 5949 105.5 0. 0.0

12.3



TABLE XII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 6.1

8S

EXPEPTHENTAL MEASURMENTS FIR TESTS 6.l.1 TO %.1.14 ~- 0.63-IN, DOWNCUOMER GAP

LCWER PLENUM FLOW BYPASS FLOW

e e = LOWER
TEST INITIAL FIMAL TIME OF  IMITIAL FINAL TIME 9F PLENUM P—( P TE-LP-1
NG AEIGHT WEIGHT  COLLECTICKN  WEIGHT WEIGHT  COLLECTIIN  LEVEL (PSIG) {CEG F)

(L3) (La) (SEC) (L8) {Ls) (SEC) (e
6ale 1 133.9 217.0 20.90 91.0 154.5 45.0 12.0 10.9 56.0
6ele 2 217.0 336.5 30.0 154.5 251.5 . 80.0 12.0 10.0 58.0
6.ls 3 277.3 395.0 20.0 231.5 238.5 6940 12.0 10.0 58.0
6.l & ,35J.0 4805 0.0 238.5 274.9 53.0 12.0 10.0 57.0
6.1. 5 425.5 $20.8 20.0 274.0 50545 40.0 12.0 10,0 58.0
6.l. 6 49300 483.5 25.0 303.5 346.0 50.0 L12.0. 10.9 57.0
bala 7 4243 479.0 2040 346.0 387.0 50.0 12.0 " 10.0 57.0
6.1. 8 133.9 217.0 30,9 94.5 7545 90.0 12.0 10.0 62,0
6.1 9 21740 285.5 30.0 95.5 127.0 55.0 12.0 - 19.0 57.0
6.1.10 28545 338.3 25.9 127.9 171.3 69.0 12.0 10.0 56.0
bololl 33343 345.5 25.9 171.3 186 .0 4540 12,0 10.0 57.0
6.1.12 385, 42205 40.0 . 18649 217.0 60.0 12.0 10.0 59.0
6.1.13 R 444, 0 45.0 217.0 232.0 55.0 1240 1U.0 61.0
6alals 44449 45040 600 232.0 20243 U.0 12.0 10.0 62.0



TABLE XIII

BASELINE COUNTERCURRENT FLOW TEST GROUP 7.1

6S

TRANSPARENT VESSEL TEST DATA FOR TESTS T.l.l TO 7.1.60 -- 0.70-IN, DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST UOHNCOMER DOWNCOMER LOWER PLENUM CCLD LEG DOWNCOMER HWATEP. FLOW J=AIR J-WATER (JG*)e*1/2 {JL*)e%1/2
NO AIR FLOW AIR CENSITY PRESSURS AIR ELOM WATER FLUOW CONTINULTY DNWNTOMER DOWNCOMER -
(LB/SECY [LS/FT&s3) (PStA) (LB/SEC) (L375¢EC) ’ {FT/55C) (FT/SEC)

Tele } J. 0158 O.1103 22424 0.0 5.650 1.014 “l.16 0.770 J.1605 0.6306
Tels 2 J.0236 Jello3 22.2¢4 0.0 5.487 0.9499 1.73 0.749 0.1962 0.6215
Tele 3 J.u315 O.11lh3 22.24 0.0 52450 1.0uy 2.39 0.743 0.2265% 0.6193
Tel. 4 0.0388 J.1163 22.24 0.0 5.300 V.93 2.34 0.722 2.2516 0.6107
T.1. 5 0.0467 T 0.1163 22,24 v.0 5.188 1.0ly 3.41 0.707 0.2758 0.6042
7.1, € Je 0472 v.1163 - 22.24 0.0 5.079 1.011 3.8 V.671 2.2737 0.5973
T.1. 7 0.U551 Je.1163 22,24 0.1 S5.108 1.997 4.03 0.6%6 0.2997 0.5996
7.1. 8 0.0554 J.1183 22.417 0.0 4.887 1.ud7 3.93 0.666 0.2993 0.5865
Tele 9 Ue 0655 J.1192 22441 Cev 54020 | 1.902 LTl 0.6084 0.3255 0.5944
7.1.10 V.0652 ©Jel183 22.47 C.d 4.717 1.095 “e68 Ue643 0.3245 0.5762
7.1l V. 0904 Je11335 22.47 Q.9 4.858 0.997 5.77 ‘0.662 0.3604 0.5848
7.1.12 0.34d10 Q.1183 22.41 0.0 4oel2 v.9342 S.46 0601 0.3631 0.5573
T.1.13 0.0794 J.l175 22.41 c.0 4. 117 v.990 5.75 v.561 U.3583 0.5383
t.1.14 40982 J.1175 22.41 c.0 4. 730 0,999 6.59 J.579 0.3777 0.5461
7.1.15 Je0937 Val175 22441 C.0 40201 V.90 Tola J.584 0.4002 0.5493
T.1.16 J.0973 J.1L73 22.41 C.d 40100 1.099 T7.93 0.559 0.3983 0.5372
Tolal ! Vellod Je.li?l 2:038 c.0 “. 310 1.047 8.43 0.537 0.4342 0.5508
7.1.18 Jelld4 L Je1171 22.38 C.v 3.68) 1.0v1 8.31 2.502 0.4311 0.5089
T.lel9 0.1143 J.1171 22.38 . c.0 3.954 1.027 830 J.538 G.4309 0.5273
7.1.20 Jellé4d J. 1171 22.38 0.0 3.767 1.01le 8.34 9.516 0.4320 0.51¢63
7.1.21 D.1305 v. 1171 22.33 c.0 3.933 v.337 9.48 0.413 0.4605 0.4620
7.1.22 0.1323 J.1171 . 22633 0.0 3.999 0.931 Se5 9.409 J. 4646 0.4595
T.1.23 Ja 1392 J.1171 2.2.389 c.0 3.279 1.002 9.46 O.445 2.4600 - 0.4797
Tola24 0.1302 Jell71 22.38 C.0 3.0u8 V.36 7 Yiab J.410 0.4500 0.4601
7.1.25 Us 1448 1. 1169 22,35 0.0 2.407 . Ll.o07 T 10,53 0.328 U.4852 0.4116"
T.1.26 Jel715° Jeoll69 22.35 c.0 1.933 l.004 . 12444 0.263 0.5281 0.35689
T.1.27 Ve L1934 J.1168 22.32 C.0 1.393 1.048 14,09 0.190 0.5609 0.3131
T.1.28° J.2103 Dellod 22032 0.0 1.275 1.031 15.32 D.174 0.5352 0.299¢6
T.1.29 0.2317 D.llsd 22.32 c.0 1.075 1.011 lo.49 0.147 .0.36142 0.2751
T.1.30 242543 J.1168 - 22.32 0.0 J.379 D952 18:52 V.120 %.6432 0.2487
T.1.31 0.2631- Je.ll08 22432 0.0 J.810 1.0:14 16.10 0.109 0.6543 0.2373
T.1.32 U.0219 U.1179 21l.94 0.0 11.950 PERLE 1.59 1.530 0.1937 0.9175
Tala33 0.0215 V.1171 21.92 0.0 9.167 0.971 L.556 1.250 0.1871 0.8036
Tel.34 J. 0219 J.118% 22.12 0.0 8.000 . 0.974 1.57 1.091 0.1383 0.7507
Tele35 JeU423 Jel292 2.42 0.9 74033 0.736 2.9 1.042 0.2004 © 047333
T.1.36 V.0432 J.1230 22.92 0.0 8.4)0 1.191 2.9 1.196 - J.2619 0.7693
7.1.37 V.0432 J.1201 22.42 C.0 6,536 Jed 13 . 3.006 J.998 0.2635 0.6812
T7.1.38 0.1073 Je11%0 22.42 0.0 5.133 1.095 7.07 2.701 0.4165 Ve60lo
7.1.368 J. 1292 Je.1191 22.42 c.d’ 3.73) Ua¥99 9.23 0.5993 0.4564 0.5129
T.1.40 C.0 2,207 1.010 - l2.51 0,339 0.5314 0.39%6

v.l751 J.l1191 22,42



TABLE 'XIII (Contd.)

BASELINE COUNTERCURRENT FLOW TEST ‘GROUP 7.1

SUMMARY OF CALCULATED RESULTS FOR TESTS 7.1.1 TO T.1.00 ==  0.73 1. DIWNCOMEP GAP
TEST DOWNCIMER  DOWNCOMER  LOWER PLENUM  COLY LEG  JOWNCAMER  walfR FLOW J-VIR J-NATER (JGEI*RL/2  (JL*)®SL/2
‘NO AIR FLJIN  AIR CENSITY  PRESSURE AR FLOW  WATER FLOW  CONTIIETY " DOWNCOMEP  A0WNCOMER
(LB/SEC) (LB/FTE®3) (PS14) (LB/SEC) (LY/SECH R (FT/SEC) teT/5eCy
T.l.4L " 0,1295 Je1170 22.17 0.0 4,000 1.039 9.37 2.545 0,4585 0.5309
Tele42  0.1513 J.1191 22.42 0.0 29909 1,030 10335 J.395 "0.4948 044520
Tele43  9.2031 J.11838 22442 0.9 1.850 . l.l4s 14.55 2.252 2.5727 0.3610
Toled  UJ2020 J.1113 22,42 0.0 1.533 1.0606 14.52 0.209 0.5720 0.3287
Teledb  0.2364 V.l201 o 22.61 c.0 3.339 1.0C5 1o.73 0.107 0.6167 0.2374
Tolabb6 0,396 V.1178 22.42 C.0 0.422 leo7& 28.6) 0.958 '0.8013 0.1725
Toelot? © J.3%41%- 01179 22.6017 0.u V.tl12 V.99 24.84 0.915 D.7468 0.0890
T.1.48  0.0360 0.1212 22.92 C.0 13.933 1.095 2453 1.899 0.2399 0.9903
7149  0.0632 J.1213 22.92 0.0 9.300 0.539 3.2 1.336 0.2024 0.8305
T.1.50  J.9576 U. 1191 22,42 C.0 9.309 V.63 4.11 1.267 0.3045 0.8090
7.1.51 V. 1081 Je 1205 22.67 0.0 4. 101 V570 T.53 0.659 Tu.4ls2 .0.5792
L T.1.52 w.13182 Ja 1260 23,67 0.0 5.507 1.004 7.39 04759 0.4lle 0.6259
T.1.53  0.1439 .1238 23,42 C.0 3201 1.303 9.89 ‘0.%45 0.4768 0.4795
TeleS54  0.1813 0.1249 23.67 0.0 l.917 1.004 12.30 0.261 045343 0.3673
7.1.55 ° 0.27ut Y. LiHL 22.45 0.0 0.417 1.019 19.49 0.0517 0.6618 0.1712
Te1.56 9,2691 041347 25.45 0.0 0.575 1.010 16.99 0.079 0.56386 0.2012
TeloST  VU.4094 Vel4u3 26470 c.0 0.021 1.01v 24.31 0.003 0.7795 0.0383
7.1.58  0.3943 0.1635 31.20 c.0 2.175 1.920 20.51 9.924 0.7365 0.1110
7.1.59  0.3347 0.1475 28.29 0.0 V.49 1.035 19,30 0.055 0.6962 0.1678
7.1.60 0.3312 V.1242 22.70 0.0 0.1239 2,990 22.563 0.014% 0.7229 0,0839
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EXPERIMENTAL MEASURMENTS FOR TESTS 7T.1.t TQ 7.1.60 — 0.70-IN. COWNCOMER GAP

RM-CwW-1 RM-CW=2 FY-CW-1 FF-Cw-2 KM=11G-1 RH-HG-2 RM-HG=-3 PM-HG~4 . FT-HG-1 F%—HG-Z

(GPM} {GPM) - (GPM) (GPM) {CEM) (CFM) (CFM) (CFM) (CFM) (CFM)
30.¢ 10.0 0.0 ['AY) 0.0 10,00 0.0 0.0 0.0 0.0
30.0 17,0 0.0 [VAN] 0.0 15.00 0.0 0,0 0.0 0.0
39.0 10.0 0.0 0.9 0.0 20.00 0.0 0.0 0.0 0.0
53.0 10.0 0.0 0.0 0.0 25.00 2.0 0.0 0.0 0.0
3u.U 12.0 0.0 0.0 U.0 30.90 0.0 0.9 0.0 0.2
27.0 1.0 0.0 0.0 0.0 30.00 v.0 0.0 0.0 0.0
30.0 19.0 Vet 0.0 0.0 35.00 V.0 0.0 0.0 0.0
30,0 7.0 0.6 2.0 0.0 35.00 0.0 0.0 0.0 0.0
30.0 10.0 0.0 0.0 V.0 40.0) U3 U.0 V.0 9.0
39.0 5.0 [Fp} 0.0 0.0 0,00 0.0 0.0 0.0 0.0
3.0 .0 0.0 0.0 V.0 50,34 Ua0 0.0 0.0 0.0
30,0 5.0 0.0 0.0 0.0 50,00 0.0 0.0 0.0 0.0
20,0 10.0 0.0 0.0 0.0 50.00 3.0 0.0 0.0 0.0
39,0 1.0 Veu Jev Y] VLU0 v 0.0 2.0 0.0
25.0 10.0 0.0 U 0.0 60,08 0.0 0.9 2.0 0.0
1

29.0 1.9 0.U ULV V.2 60,00 Ve 0.0 0.0 0.0
3.0 W, ) .0 V.U TU.00 J.0 U.0 0.0 0.0
2540 1.0 0.0 0.0 0.0 10,90 0.9 0.0 0.0 3.0
2300 13.9 V. el 0.0 70.00 3.0 0.0 9.0 0.0
30,0 10.0 0.0 0.9 3.0 T0.9C V.0 0.0 2.0 0.0
3.0 19,0 0.0 [FIY) 0.0 70.00 10.90 0.0 0.0 0.0
25.0 10.0 0.9 0.) 0.0 79.0C 10.09 0.0 9.0 V.0
29.0 10.u 0.U 0.9 0.0 TU.Ud 10,99 0.0 0.0 J.0
2549 e 0.0 .9 0.0 70.00 10,09 0.0 0.0 0.0
29,9 V.0 0.0 0.0 V.0 19.00 20.00 0.0 9.0 0.0
15.0 V.0 0.0 2.0 V.0 70,90 39,29 10.99 2.0 0.9
10.v V.Y 0.9 B 60,30 60,00 D4 9.0 0.0 0.9
1J.0 Je U 0.0 0.0 Tu.J0 60,90 02 I} 2.9 0.0
19,0 J.0 0.0 0.0 70.00 10.J0 0.0 0.0 0.0 0.0
tu.u 0.0 0.9 0.0 8U LU0 73,30 0.0 n.0 2.0 0.0
1J.9 0.0 0.9 040 . 90 .00 19,93 VeV 2.0 0.0 9.0
Jded (Y] 1309 0.0 0.0 0.9 10.99 2.0 0.0 V.0
Jeu d.3’ 29,0 0.0 V.0 V.0 10.00 0.0 0.0 0.0
V.0 0.0 70.0 0.9 J.0 0.3 Lue 0 0.9 9.0 0.0
Jeu V.0 79,0 0.9 2.0 u.d 20,00 ] 0.0 0.0
0.3 0.0 60,9 V.0 .0 Ve . 20.00 0.0 0.0 0.0
)0 0.0 60.0 0.0 0.0 Ve 20,00 a0 Ve 0.9
Jed Jed 0.0 4%.6 . 50,00 0.0 V.0 0.0 0.0 3.0
3.0 Va0 0.0 50.2 69400 Ded V.2 2.0 0.0 0.0
1.0 J.u 0.0 50.5 8y.09 0.0 v.d 0.0 3.0 0.0
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EXPERIAENTAL MEASURMENTS FOR TESTS 7.1.1 TN 7.1.60 —— 0.T0-IN. D04NCAMER 3AP
TEST RM-C4-1 RYU-CW=2 BT -Ch-1 FT-CW-2 R4=11G=1 RH~HG=2 Rd=i45-3 AI=-HG=4 FT-HG-1 ET-HG-2
NO (GPM) (GPMy {GPY) (GPA) (CFw) (CFM) (CF) (CF) (CFM) {CFM)
Teleal Jed 0.0 U.0 39.9 0.0 [(P] 2.0 2.0 14.62 9.0
7.1.42 3.0 0.0 0.0 30.1 0.0 0. V.0 0.0 17.44 0.0
Tolohd el 0.0 0.0 C 2046 0.0 V.0 0.0 3.0 23,72 9.0
Telaaw .y 0.0 0.0 19.7 v.0 Jad Jev) 2.0, 23.85 0.0
Talo5 V.0" V.0 0.C 15.0 0.0 0.0 0.9 0.0 28,21 0.0
7.1.46 ) 0.0 0.0 10.) J.u Jed Ueu 9.9 48.08 V.0
7.1.47 Je0 Jeb - 0.3 9.2 0.0 9.) 0.0 2.0 42,56 0.0
7T.1.48 JeU eu 129.0 n.0 0.0 0.9 16,79 u.0 9.0 9.0
Telad? J. 0 g0 SU.9 Jau 0.0 2.2 204290 3.0 9.0 V.0
T.1.50 J.0 J.0 120.0 JoD U.d 2.0 26,50 2.2 D40 0.0
7.1.51 Jey, 2.0 $0.0 0.0 50.09 Je0 U.9 0.0 2.0 3.0
7.1.52 20 2.0 120.9 0.9 50.00 0.0 Jed 2.0 040 0.0
T.1.53 3.9 0.0 SQ.3 0.4 66450 .0 20 2.0 9.0 0.0
7el.5% 1ed 2.0 T0.0 V.0 2.0 9.9 Va0 2.9 20.64 0.0
7.1.55 J.0 9.0 U.0 30,9 0.0 U. 0.0 0.0 27.82 0.0
7.1.56 )av J.0 9.0 59,9 0.0 U.2 0.9 0.0 28.21 0,0
7.1.57 2.0 0.0 0.0 37.0 0.0 0.9 9.9 2.0 47.18 0.0
7.1.58 J.u J.0 9D 59.0 Va0 0.0 Je3 2.0 47.05 9.0
7.1.39 2.0 V.0 0.0 5049 0.0 9.0 9.0 0.0 40.38 0.0
7.1.69 2.0 0.0 0.0 30,0 0.0 Yo 0.0 2.9 40,64 0.0
TEST P-Ld-1 P—CW-2 P-HG-1 DoG-2 P-13-3 TF-Cu-1 TR=-H3-1 TF=HG~2 TE-HG-3 P-BARD
NG (PSIG) (PS1G) (PSIL) (PSI3) (PSLG) (DEG F) (DEG £) (NG5 F) {CFG ) (PSIA)
7.1, 1 Jed 12.0 1.7 9.0 3.0 55.0 79.0 0.9 0.0 12.2
“T.1. 2 2,0 11.7 11.5 eV TP 55.9 78.9 2.0 0.0 12.2
Tels 3 0 12.0 11.5 0.9 V.0 55.9 73.9 Vel 0.0 12,2
Toele & 3.0 12.0 10.7 0.0 2.0 5540 73.0 2.0 0.0 12,2
Tale § 9.0 12.0 10.7 0.0 0.0 5544 18.0 n.9 0.0 12.2
Tele & 3.0 2.0 11.7 3.2 0.0 5540 78.0 3.0 2.0 12,2
7ele 7 2.0 11.5 11.2 0.0 0.0 5949 13.0 0.0 0.0 12.2
7.1. 3 9.0 12.2 11.9 U.0. Ge0 67.5 71.5 V.0 3.0 12.5
T.1. 9 2.0 12.5 12.2 0.u .0 62,1 65.0 2.9 0.0 12.5
Telald 2.9 0.0 62.0 65.0 2.0 2.0 12,5

12.2 12.0 0.0
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BASELINE COUNTERCURRENT FLOW TEST GROUP 7.1

TABLE XIII (Contd.)

Tal.29

Tela2l
Tala22
T.1.23
Telo24
Tela23

Tele30

EXPERIHENTAE MEASURMENTS FOR TESTS 7.lel YO 7.1.60 -- 0.79-1M. DOWNCOMER GAP

pP=Cid-1
{PSIG)

Jed
11.7
1leu,
19.8
11.0

1l
19.7
L35
1deb
tv.z

W.y
1J.v
13.5
1J.2
1.0

.7
13.2
12.2
12.0
11.5

P-C -2
{PSIG)

1.7
12.2
12.2
12.9
12.7

12.0
12.5
12.2
12.9
11.7

12,2
12.5
12.2
il.5
12,2

10.0
1.0
11.9
11.0

2.0

-
CC OO
. “ s s s e
ocCcocCccCc

S
cCocoocC

[~y'e]
« s e

ceLCcw
« e e e
occcLo

[ S oy S = <A
« o o s 8
ccecow

P-HG-1
(PSIG)

11.5
12,2
11.9
12.2
12.5

12.0
12.7
12.0
12.2
12.2

12.0
13.0
12.0
12.0
1.5

10.v
1.0
11.0
12,0
13.0

11.0

9.4
10.9
LJ.6
11.0

12.5
12.6
10.6

.90
12.9

11.0
10.5
11.0
11.5
11.2

1.4
12.0
19.9
0. ¢
10.5

P=HG-2
(PSIG)

.

ccCccCcoc

oCccCcCo cococ
ccocCo

<
.
~

Ve
Jeu
Je
240

Jad
10049
195.3
103.5
181.2

39,0
9.0
95.0
6.0
2545

6.7
95.0
9.
R I
23.5

92,3
91.0°
98,3
93,5
98,0

P=HG=3
(PSIG)

ccooc
.

cCUGcC
. DR
[»RwR SN o} o] OCcCOoOOoOC cooocC

oocca

33.5

32.5

TF-Cw-1
(DEG F)

59.0
58.0
58.0
58.0
-58.0

S8.U
59.0
58.0
57.0
$7.9

57.0
57.0
58.9
53,0
58.0

58.3
53.0
586y
53.0
58.0

58.0
43.5
445
43.0
43.0

42.5
43.5
40.0
47.5
41.5

43.0
47.9
47.5
4T.5
«7.5

4.9
S5l
50.0
47.5
48.9

TF-HG~-1
(DEG F)

72,5
73.0
75.0
75.0
74.5

T4.)
76.2
16.9
77.0
77.3

7649
77.5
78.0
73,0
78.9

T7.0
67.0
07.9
67,9
07,y

67.)
T73.5
d1.0
9.0
77.0

77.0
77.5
T6.5
71.0
77.0

81.0
84.5
87.9
91.9
95.4

.¥9.5
192.9
390.5
8.2
77.5

TF-HG-2
{NDFG F)

QuUuCcoov
NRERER)
ooocoo

COoOCOC DCCOO DooLvw
BRI NI NERIREE)
CCOoOOC LoLuoo Voo

<4
-
)
Do

T4.5
T3.5
T3.0

T4.9
The5
79.5
T9.9
79.0

29.5
95.9
99.9
103.5
107.5

e
Loo\Vw
PRI

woowc

TE=HG-3
{DEG £)

P~BARN
{pstal

12.5
12.5
12.5
12.5
12.5

12.5
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.3

12.3
12.3
12.3
12.3
12.3

12.3
12.3
‘12.4
12.4
12.%

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.%
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EXPERIMENTAL HMEASURMEMTS FOR TESTS 7.1.1 TO Zol.00 -- 0.70-14. OOWNCIAER 540

TEST p-Cu-1 P-CH-2 puG-1 P—HG -2 P-146-3 TE=CU-1 TF=HG-1 TE-HG-2 TE-HG-3 o-pARD
W0 AP5IG) (°S1G) (PSIS) (PS1G) AP51G) (DEG F) (DS £} (DEG €}  {CEG F) (PS1A)
Talasl 1.7 2.0 10.3 96.5 32.5 47.9 79.0 0. 12.4
1o1.52 15.7 U.0 1.6 9. 32.5 A0 79.3 2.0 12.4
T.1.53 12.1 0.0 1.7 95,5 32.5 5045 8.5 0.0 1244
7.1.5% 12.0 2.0 1.7 9.5 V.0 50, 80.9 41.0 12.4
7.1.55 9.7 2.0 1.7 101.0 32.5 470 70.5 64,5 12.4
Tolash 13.0 0.0 13.8 100.5 32.5 50,0 69.9 2.5 12.4
7457 Leed 0.0 15.9 9.5 32.5 505 8l.0 94.5 12.4
7.1.58 1347 0.0 19.7 $3.0 0.0 4840 245 . 10640 1244
EOPT) laut 0.0 16.4 93.5 ) ar.s 100.0 115.0 12.4
T.l.60 © 1.5 0.0 11.5 93.9 0.0 4749 106.0 122.0 1244
LUWER PLENUM FLOW BYPASS FLOY )
Fe Loa3R
Eey 1687 INITIAL FINAL TIME NF. [4(TIAL FInaL TIME OF PLENN p-te-y TE-LP-1
‘ ND C JEISHT WEIGHT  CULLECTICN WEIGHT WEISHT  COLLECTION  LEVEL (PS1G) [DEG F)
(L3} (e (SEC) (Ls} (e (SEC) (i
Tola 1 133.0 274.3 5.0 . 6.3 87.3 75.9 12.0 19.9 56.0
Tele 2 274.3 38440 20,0 873 92.3 7540 12.9 19.0 56.0
7.1, 3 39449 493,9 20.9 92.3 105.0 8.0 12.9 10.9 56.0
Tole 4 2d0.3 392.3 20.9 105.0 1215 15,0 1243 10.0 56,0
7.1. 5 133.8 237.5 20.0 121.5 151.5 7049 12,0 19.9° 56,0
JTele o 237.5 364.3 2540 151.5 160.3 7049 12.9 10.0 56,9
7.1, 7 3645 517.5 30.0 169.4 19,3 00 12.0 1.0 50,0
Tele 3 133.9 230.8 20.9 83.0 100.5 6040 12,0 10.0 52,
Tele 9 233.8 356,3 25.0 190.5 135.3 79.0 1240 10.0 53.0
T.1.10 355.3 497.8 30.0 139.3 151.5 79,0 1209 10.9 2.0
7.1.11 173,08 319.5 - 30.0 151.5 199,35 7040 10 10.0 52.0
7.1.12 319.5 497.8 20,9 199.5 225.3 7.0 12.9 1.0 52.5
Telil3 133.0 230.5 20,0 145.5 146.5 81.5 12.0 19.9 56.0
Tolalbd 25645 374.8 25.0 146.5 208.0 Thes 12.) 19.0 56.0
T.l.15 0 37s.8 46J.5 20,0 209.0 239.0 5.2 100 19,0 56.0
Tol.lb 4h0.5 542.5 20,0 238.0 245.9 65.0 1249 19.0 56.0
T.1.17 133,90 240.8 25.9 83.5 159.3 5949 12.9 13.0 56,0 .
7.1.13 2408 332.8 25.0 159.3 2248 55.4 12.9 10.0 56,0
7.1.19 332.3 4710 5.0 224.3 265.0 70,0 12.9 19.0 56.0
Tol.20 424.3 500, 0 2042 24840 312.3 35.0 12.0 10.0 56.0
7.1.21 282,90 373,90 30.0 313.3 485 .0 (2.0 12.) 19.0 56.9
T.1.22 313.0 493,90 40,V 485.9 573.9 50.0 12.0 19.9 56.0
7.1.23 155.5 237.3 25.0 264.5 323,55 65.9 12.9 10.0 56.0
7.1.2¢4 237.3 327.5 30.0 323.5 340.5 55,0 1449 1.0 °  56.0
Tole2s 133.3 218.0 5.0 17.9 1us.5 75.0 12.0 10.9 56.0
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TEST
NG

Tel.26
T.1.27
T.1.248
T.l1.29
Telodd

T.1.31

Telev

Tela51
Tela2
Tele33
Tele54
Teles5

EXPERIMENTAL MEASURMENTS FOR TESTS 7.1e1 7D 7.1.60 —= 0.70-1H. DOWNCUMEK GAP

INITIAL
HEISHT
TLs)

218.0
133.3
182.0
207.5
229,

259.8
143.5
L39.0
25449
200.5

197.9
143.5
219.0
14,0
196.0

236.5
202.5
15).%
187.9
196.5

216.5

235.5
192.0
153.0
223.5

173,40
lai.%
143.5
161.9
135.9

161.5
173.0
181.5
192.0
2lu.0

LOWER PLENUM FLOW

FinaL
WEIGHT
(L)

27640
182.0
207.5
229.0
259.8

2d43.8
26J.0
2Th5
3719.0
3B4.0

323.0
23u.0
293.5
19%.0
230.0

26645
2351.0
187.5
210.5
216.5

23543
243.0
401.0
JUs.0
363.0

J16.90
V5
241.5
219.0
161.5

196.0
181.5
192.0
210.0
228.0

TIME OF

COLLECTICN

(SEC})

30.0
35.9
23.0
20.0
5.0

20.0
10.2
15.0
1445
15.0

15.0
14.5
14.5
15.0
15.9

INITIAL
WEIGHT
(L8)

106.5
237.9
243,.0
252.5
274.0

2513.5
108.5
108.2
134.5
163.5

219.5
231.9
327.0
lu4.5
201.5

274.0
313.0
355.5
397.5
395.0

414.5
436.9
104.5
120.0
131.0

L44.5
108.%
200.0
423.0

3845

213.5
240.%
366.5
374.0
676.0

FIMAL
WEIGHT
sl

12E.0
243.0
252.5
274.0
298.5

T329.0
216.0
157.9
170,49
219.5

288.5
527.9
381.0
2Yl .5
346,.0

327.0
355.5
397.5
439.0
4145

436.0
472.0
218.5
157.0-
232.5

36b.0
446.0
478.5
65L.5
213.5

406.9
S6b2%
97440
076,90
T36.5

TIME

COLLECTION

1SEC)

75.0
82.0
6J.0
05.0
5540
5.9

6.0
30.9

JF

5069

3u.0

%544
30.9
390.9
30.0
30.0

30.0
30.2
3.V
30.0
15.9

20.9
6l.0
20.9
15.0
15.9

30.0
S0
392.9
30.V
30.0

39,0
30.0
30.90
15.)
15.0

LOWER

PLENUM

LEVEL
1IN}

12.0
12.0
12.0
12.9
12.0

12.0
12.0
1<.0
12.0
12.0

L2.0
12.0.
12.0
12.0
12.3.

1240

p~LP-1
(PSIG)

10.0
10.0
10.0
10.92
12.9

10.5

19,0

TF~LP-1
(D5G F)

56.0
56.0
56.9
56.0
56.0

56.9
L]
5.0
4.0
%3.5

43.0
46,0
46.0
48.0
4940

49.0
48.0
49.5
49.5
. 49.5

53.5
59.0
5%.5
48 .0
“48.0

43.0
- 47.0
50.5
51.5
53.0
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TABLE XIV

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

TRANSOARENT VESSEL TEST DATA FCR TESTS Gal.l T 9.1.98 +— 1.58-IN. DOWNCOMFR GAP

SUMMARY (OF CALCULATED RESULTS

TEST INWNC IMER DNUNCOMER  LOWEP PLENUM COLD LEG DOWNCOMER WATER FLOW J-AIR J-WATER | (IG*)**1/2 (JL*)**1/2
NO ATR FLIA AIR DENSITY PRESSURE AIR FLOW WATEP FLOW  CNNTINYITY DOWNCOMEP DOYNCOMER
(LB/SEC) (LB/FT*2}) (Psia) (LB/SEC) (LB/SEC) (FT/SEC) {FT/SEC)
9.1, 1 Je 4781 0.1377 26.17 0.0 2.3067 1.022 14.76 0.161 0.4881 0.2354%
9.1. 2 0.4716 0.1539 29.17 .0 2.992 1.034 13.03 0.204 0.4716 0.2646
Y.1. 3 0.5374 0.1398 26.67 0.0 l.433 1,051 16.34 0.078 0.5156 0.1832
%.1. 4 Qe5492 J.15384 30.17 0.0 1.733 1.023 14,73 0.118 0.5051 0.2014
Jels 5 23233 241229 23.17 0.0 5.509 0.993 11.36 0.375 0.4161 0.3588
Ye1. 6 0.3792 J.1551 29.30 C.0 5.003 1.000 10.40 0.341 0.4220 0.3424
9.1. 7 0.,179% S Jel192 22,30 0.0 11.759 1.010 6440 0.800 0.3100 0.5244
9.1. 8 0.9592 0.1192 22,30 0.0 18.700 0.993 1.79 1.274 0.1640 0.6616
%9.1. 9 0.4773 0.1430 27T.U5 0.0 2.242 1.030 14.19 0.153 0.4831 0.2291
9.1.10 0.5604 0.1431 27.30 0.0 1.329 1.028 16.65 0.091 0.5234 0.1764
9.1.11 V.6558 J.1524 29.30 C.0 0,438 1.037 18.29 0.930 0.5574 0.1012
9.1.12 0.7282 V.1641 31.80 0.0 0.280 0.993 18.96 0.019 0.5766 0.0810
9.1.13 0.6571 0.1453 28.05 0.0 0.425 1.041 19.22 0.029 0.5646" 0.0997
F.1.14 0.3687 0.1092 20.55 0.0 3.990 0.997 14.35 0.266 0.4542 0.3021
Yeleald 0.2525 . 0.1179 22.05 0.0 6.517 0.968 9.11 0.4494% 0.3687 0.3905
9.1.16 J.140% 0.1166 22.09 C.0 11.550 0.366 5.11 0.787 0.2754% 0.5169
S.1.17 0.5808 0.1453 27,34 0.0 1.467 1.068 16.99 0.10¢C 0.5308 U.1853
9.1.18 0.6567 0.1436 271.34 0.0 0.894 1.015 19.44 0.061 0.5661 0.1447
9.1.19 0.5497 0.1449 27.34 0.0 2.117 1.004 17.31 0.144 0.5353 0.2226
9.1.20 Ue4652 Jell69 22.09 0.0 ,3.033 v.814 16.19 0.207 0.4706 0.2664
9.1.21 Je2432 Jel261 23.84 0.0 64520 0.901 <22 - Dehthb 0.3559 N.3%906
9.1.22 0.217%6 941260 23.84 0.9 9.976 0.707 7.31 0.6%9 0.3363 0.4832
Yele2d V.1475 0.1245 23,34 0.0 11.4C0 0.812 5.03 0.777 0.2780 0.5166
G.1.24 J.1361 J.1168 22402 0.0 13.800 0.99%6 4.80 0.940 0.2682 0.5683
J41.25 J. 1022 v.l180 22.37 0.0 16,600 1.001 3.66 1.131 0.2342 0.6233
Gelel6 0.2091 041175 22.12 0.0 6.983 1.026 9.4} 0.476 0.3745 0.4043
9.1.27 0.2583 D.1243 23,137 0.0 " 8.083 0.973 8.83 0.551 0.3681 0.43590
9.1.28 0.2526 Jel522 28.H2 C.0 9.283 0.990 7.05 0.632 0.3460 0.4662
9.1.29 Qe 2464 V. 17¢2 33.62 6.0 9.783 0.965 5.86 0.6060 0.3284 0.4786
9.1.30 0.1804 0.1430 26.87 0.0 12.650 1.002 5.36 0.862 0.2970 0.5442
Y.le31 Us 4566 2.1638 31.87 0.0 3.733 0.996 11.50 0.254 0.4534 0.,2957
9.1.32 0.1185 0.1153 21.79 . 0.0 3.508 1.048 4.37 0.375 0.2539 0.3591
Yela.32 0e134? Jel159 21.79 G.0 5.133 0.998 4.98 0.350 0.2710 0.3466
9.1.34 U.101% Ve ll23 2l.41 0.0 5.483 1.019 3.84 0.374 «2366 0.3582
9.1.35 J.1182 J.1164% 22.16 0.0 5.383 0.995 4.32 0.367 0.2531 0.3550
9.1.36 J. 1343 Ue.1164 22.16 0.0 5100 U.976 4.93 0.347 0.2703 0.3455
9.1.37 0.4662 J.1436 27.48 0.0 2.833 1.047 13.80 0.193 04770 0.2575
9.1.38 0.3274 V41043 19.98 0.0 2.125 0.999 13.34 0.185 0.4329 0.2525
9.1.39 Je3302 Vello? 22,23 0.0 3.022 1.007 12.02 0.206 0.4227 0.2660
9.l.40 0.3247 . J.1100 20.98 0.0 3.433 1.001 12.55 237 0.4255 0.2855



TABLE XIV (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

L9

SUMMARY OF CALCULATED RESULTS FOR TESTS 9.1.1 TO 9,1.98--~ -1.58 IN. DOWNCOMER GAP
TEST NIWNCOMER OOWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J-AlR J=HATER (JG*)%%]/2 (JL%)s*]1/2
NO AIR FLOA AIR OENSITY PRESSURE AIR FLNW WATEP. FLOW CONTINUITY OOWNCOMER DOWNCOMER
(LB/SEC) (LB/FT%xx3) (PS14) {LB/SEC) (LB/SEC) (FT/SECY) {FT/SEC)

9.1.41 0.1784 U.1139 21.48 0.0 4,108 L.002 6.71 0.280 0.3132 0.3101
9.1.42 0.1778 9.1130 21.48 0.0 4.792 0.999 6.69 0.326 0.3126 0.3349
9.1.43 0.1766 0.1175 . 22.29 0.0 S.667 1.005 6439 * 0.386 0.3086 0.3642
9.l.44 0.1748 Je1160 22.04 0.0 6.608 0.995 6440 0.450 0.3080 0.3933
9.1.45 0.1765 0.1063 20.29 0.0 T.867 0.978 7.06 0.536 0.3164% 0.4291
9.1.46 Je1766 0.1118 21.29 0.0 9.656 0.994 6.71 0.659 0.3125 0.4754
9.1.47 0.2554 0.1167 22,79 0.0 4,117 - 1.017 9.07 0.280 0.3694 0.3104
9.1.48 0.2443 0.1404 26.79 0.0 9.787 0.984 T.41 J.667 0.3475 . 0.4787
9. l.49 0.17T71 J.1271 23.78 0.0 13.900 0.976 5.92 0.947 0.3031 0.5704
9.1.50 0.4749 0.1589 30.17 0.0 2.500 1.016 12.70 0.170 0.4694% 0.2419
9.1.51 0. 2890 J.1158 21.92 0.0 3.125 1L.003 10.61 0.213 0.3962 0.2704
9.1.52 0.1685 | 0.1211 22.80 0.0 4.758 0.995 6.61 0.324 0.3164 0.3337
9.1.53 0.1816 341190 22.30 0.0 8.067 0.980 6449 0.549 0.3120 0.4345
9.1.5% 0.0736 De1194 - 22.30 0.0 13.933 0.979 2.62 0.949 | 0.1984 0.5711
Yele55 0.1602 D.1180 22.30 0.0 7.522 0.990 S.77 0.512 0.2936 0.4196
9.1.56 0.2522 U.1180 22.30 C.0 5.356 0.997 9.0? 0.365 0.3684 0.3540
9.1.57 0.3750 J.1173 22.20 0.0 2.817 1.023 13.59 . 0.192 0.4500 0.2568
9.1.53 J.2474 J.11906 v 22.55 0.0 3.672 0.973 8.79 0.250 03637 0.2932
9.1.59 d.24673 Je1179 22.10 0.0 4,650 - 0.996 8.90 0.317 0.3646 0.3299
9.1.60 0.2454 Je 1235 22.55 0.0 - 4.350 1.022 8.65 0.290 0.3615 0.3191
9.1.61 0.1279 J.1167 21.80 0.0 5.100 0.987 4eHh2 0.347 0.2622 0.3455
S.1.62 20,1270 0.1183 22.05 0.0 8.300 ~ 0.996 4.56 0.565 0.2613 0.4407 -
9.1.63 V.1235 D.1172 21,80 0.0 9.200 0.900 4.66 2,627 .0.2634 0.4640
%2.1.64 U.2784 0.11738 22.20 C.0 10.500 1.002 10.06 0.715 0.3875 0.4557
Gelebd 0.322% Je 10502 29.95 0.0 T7.225 1.059 8.56 0.492 0.3360 0.4113
9.1.66 Oe3l67 J.1509 28.20 0.0 7.150 1.045 8.92 0.487 0.3883 0.4091
9.1.67 J.2436 U.1200 22.45 0.0 0.933 1.023 8.63 Q.4T72 0.3606 0.4028
9.1.68 0.50069 0.1533 28.95 0.0 1.575 1.022 14.05 0.107 0.4893 0.1920
9.1.69 0.5226 N.1864 35.42 0.0 3.359 1.040 11.46 0.229 0.4641 0.2801
9.1.70 0.490 V.1721 32.67 0.0 2.983 1.011 12.17 0.203 0.4686 0.2643
JelaTl 0.5691 U.1813 34.42 0.0 2.017 1.039 13.30 0.137 0.4969 0.2173
9.1.72 0.5527 2.1602 30.42 0.0 . 1.733 1L.034 14.66 . 0.113 0.5053 0.2014
9.1.73 0.5984 0.1824 34.67 0.0 l.783 1.039 13.93 o 0.121 2.5090 0.2044
9.1.74 0.53829 Je1793 32.42 0.0 1.483 0.999 14.55 0.101 0.5112 0.1864
9.1.75 Je 4550 0.171% 32.42 - 0.0 3.767- 1.021 - 11.27 0.257 0.4507 0.2970
9.1.76 0.5797 DelTa4 33.17 0.0 1.700 1.001 14.13 0.116 0.5067 .0.1995
F.1.77 J.4698 0.1782 33.67 0.0 3.450 0.994 11.20 0.235 0.4537 0.2842
92.1.78 0.4762 0.1124 21.48 0.0 1.329 R 1.013 18.04 0.091 0.5129 0.1764
9.1.79 J.46%4 J.1153 21.98- g.0 2.139 1.049 17.30 0.146 0.5055 0.2237
Y.1.80 0.4841 J.1284 24.48 0.0 2.378 1.047 16.02 0.162 0.,4998 0.2359



TABLE XIV |

(Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

89

SUMMARY COF CALCYULATSD RESULTS FNR TESTS 9.1l TO 9.1.98 == 1.58 IN. DOWNCUIMNEP GAP
TEST CIWNCHNFER DCHNCOMER  COWER PLENUM COLD LEG DNYNCOMER WATER FLOW J-AIR J-WATER (IGR)*&1 /2 (JLE)*1/2
NO AIP FLOW ATR DERNSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY OOWNCUIMER DIWNCOMER * .
(LB/SEC) (LA/ET=%3) {PS14A) (LB/SECH (LB/SEC) (FT/7SFC) (FT/SEC)

9.1.81 0.3234 - Jel244 23.73 0.0 5.367 1.103 11.05 0.366 0.4117 0.3544
9.1.82 J.3789) Je 1491 29.48 0.0 4.942 0.972 10.77 0.337 0.4255 0.3401
9.1.33 041750 0.1223 23.29 0.0 11.583 04999 6410 0.789 03046 045207
9.1.84 . 2.2491 Uel224 23.29 C.0 6.756 1.903 8465 0.46) 0.36289 0.3976
9.1.85 J+3245 0.1552 27.28 0.0 6,600 0.999 8.89 0.450 0.3903 0.3931
9.1.86 0.4826 J.1269 24.03 0.0 2.365 1.03% 16.17 0.161 0.5005 0.2353
9.1.87 0.4911 Vel2%0 24.17 0.9 1.762 1.0%3 16.83 0.120 0.5078 0.2031
9.1.88 7.5390 J.1262 24.17 .0 1.003 1.084 18.15 0.069 0.5296 0.1536
9.1.8% 0.329 0.1176 22.17 0.0 4,267 1.014 11.91 0.291 0.4214 0.3160
9.1.90 0.5365 J.1355 25.55 c.0 2.767 1.036 16.83 0.188 0.5192 0.2545
9.1.91 Je4975 Je 1368 25.80 0.0 2.300 1.019 15.46 0.157 0.4987 0.2320
Yele92 0.2521 9.1190 22.30 0.0 6.400 1.063 9.01. 0.436 0.3676 0.3870
9.1.93 Qe1360 0.1183 22.09 0.9 12.333 1.013 4,089 7.840 0.2704 0.5373
F.1.94 0.5190 0.10632 3C.87 0.0 24433 1.032 13.53 0.166 0.4877 0.2387
Delevs 0.2001 Je1437 28.12 0.0 11.075 0.990 5.72 0.754 0.3098 N.5092
9.1.906 0.1315 Je1249 23.317 0.0 12.383 1.001 6.18 0.344 0.3082 0.5384
9.1.97 0.5081 J.1702 32.12 C.0 2.967 1.016 12.69 0.202 0.4773 0.2636
9.1.98 0.0756 J.1200 22.34 0.0

13.500 U.581 2.68 0.947 0.2009 0.5704
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BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

DOWNCOMER GAP
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BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

IL

EXPERIMENT AL MEASURMENTS FOR TESTS 9,1.,1 TO 9.1.98 —-= 1.53-1N. DOWMCOMER GAP

TEST RM-CwW-1 PM=CHW-2 FT-Cw1 FT-CW-2 RM-HG-1 RM~HG~2 RM-HG~3 RM-HG=4 FT-HG-1 FT-HG-2
NO (5PM) (GPM) (GPM) (GPM) (CFM) - {(CFM) (CFNM) (CFM) (CFM) {CFM)
9.1.81 .0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 40.26 0.0
9.1.82 J.0 0.0 69.0 0.0 0.0 0.0 0.0 . 0.0 39,74 0.0
9.1.33 9.0 J.4 130.0 0.0 0.0 0.0 0.0 0.0 20.38 0.0
9.1.84 9.0 0.0 80.0 0.0 0.0 - 0.0 0.0 0.0 30.26 0.0
9.1.85 9.0 0.0 97.0 0.0 0.0 0.0 0.0 0.0 39.74 0.0
9.1.86 0.0 0.0 0.0 35.98 0.0 0.0 0.0 0.0 60,13 0.0
9.1.87 0.0 0.0 0.0 30.0 0.0 0.0 0.0 0.0 59.36 0.0
9.1.88 .0 0.0 0.0 20.0 0.0 0.0 0.0 0.9 85.00 0.0
9.1.89 .0 J.0 0.0 50.0 0.0 0.0 0.0 0.0 4C¢.51 0.0
9.1.90 J.0 0.0 0.0 30.3 0.0 0.0 0.0 0.9 60,13 0.0
9.1.91 9.0 2.0 0.0 40.0 0.0 0.0 0.0 0.0 59.74 0.0
9.1.92 2.0 0.0 65.0 0.0 0.0 0.0 0.0 0.0 29.62 0.0
9.1.93 J.9 0.0 129.0 0.0 0.0 0.0 0.0 0.0 14,74 0.0
9.1.94 J.0 2.0 0.0 50.0 0.0 0.0 0.0 0.9 63.72 0.0
9.1.95 Je.0 0.0 151.0 0.9 0.0 0.9 0.0 0.0 21,92 0.0
9.1.96 Ded J.0 140.0 ‘ 0.0 0.0 0.0 0.0 0.2 20.50 0.0
9:1.97 2.0 J.0 59.0 0.0 V.0 0.0 0.0 0.0 63.97 0.0
7.1.98 1.0 0.0 120.90 0.0 0.0 0.0 0.0 0.0 0.0 8.19
TEST p-C -1 pP—CyW~2 P-HG~1 P~HG-2 P=HG-3 TF=CW-1 TF=HG-1 TE=HG-2 TF-HG-3 P-BARQN
NO (PSIG) (PS15) (PS1G} (PS15) (PSI6) (DEG F) (DEG F) (NEG F) [CEG F) (PSIA)
9.1. 1 16,0 Je0 15.0 €3, 27.0 50.0 93.0 107.9 100.5 12.2
9.l 2 13.5 2.0 16.5 ’ 83.0 27.0 50.0 102.5 117.0 110.0 12.2
9.1. 3 1645 0.0 155 73.0 30.0° 50.90 116.0 L27.7 122.5 12.2
Tele & 2.0 : V.0 19.0 77.0 30.0 50.0 113.5 130.0 124.8 12.2
9.1. 5 14.2 0.0 11.5 $1.0 30.0 48.0 98.9 110.9 105.5 12.2
A.1l. & 20.9 Je 0 17.5 160.0 30.0 . 50.0 68.) 66.0 65.0 12.3
9.1. 7 16.0 0.0 10.5 97.0 30.0 4440 79.9 91.5 85.0 12.3
9.1. 8 16.5 0.0 10.0 99.0 15.0 44.0 83.5 94,0 88.0 12.3
%9.1. 9 L7.0 0.0 15.0 83.0 30.0 48.0 105.0 120.5 113.0 12.3
9.1.10 13.9 9.0 16.5 89.0 30.0 49.0 116.5 129.0 123.5 12.3
9.1.11 19.9 0.0 17.5 84.0 30.0 54.9 110.0 123.5 117.0 12.3
9.1.12 21.0 Je0 20.5 83.0 33.0 49.0 124.0 137.0 130.5 12.3
9.1.13 17.5 0.0 16.7 89.0 32.0 50.0 117.0 129.5 123.5 12.3
9.1.14 1.7 0.0 10.0 94.0 33.5 47.0 104.0 117.0 111.5 12.3
9.1.15 13.5 0.0 11.4 93.9 33.5 45.0 90.5 100.5 95.5 12.3
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BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

TABLE XIV (Contd.)
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EXPERIMENTAL MEASURMENTS FOR TESTS 9.1.1 TO 9.1.98 -~ 1.53~IN. DOWNCOMER GAP
p-CH=1 D=CiH=2 P-HG-1 P=HG=2 P-HG-3 TF-CH-1 TF-HG-1
(PSIG) (PSI1G) {PSIG) (PSIG) (PSI1G) (DEG F) (DEG *)

13.5 0.0 10.6 100.0 32.5 51.5 73.5
14.7 . 0.0 16.5 89.5 32.0 43.0 108.0
15.0 0.0 16.0 89.2 35.0 48.5 87.0
14.5 0.0 16.0 90.0 35.5 47.5 100.5
1.0 0.0 10.5 91.0 35.0 48.5 111.5
7.9 0.0 11.7 93.0 . 35.0 50.0 104.0
14.0 0.0 11.5 94,5 35.0 48,0 92.5
14.5 0.0 12.0 95.5 35.9 45.5 91.5
14.5 0,0 10.2 97,5 0.0 54.0 T76.0
15.0 U.0 10.3 97.5 33.5 49.0 T74.5
11.2 2.0 . 10.4 95.0 0.0 47.5 8l1.0
13,2 0.0 12.0 94,9 D.0 46,5 82.0
19.0 0.0 17.5 93.5 2,0 46.5.. 86.0
2642 0.0 22.5 93.5 5.0 46.0 90.0
18.2 0.0 15.0 94,0 0.0 46.5 80.0
29.9 * 0.V 20.2 89.0 0.0 47.5 88.0
745 0.0 9.2 90,0. 15.0 50.0 84.0
9.5 " 0.0 9.5 90.0 15.9 54.0 81.5
9.0 ° 0.0 8.5 95,0 15.0 54.5 84.5
19.0 0.0 10.0 95.0 15.0 53,5 84.0
2.0 0.0 8.5 95.0 15.0 52.5 84.0
17.0 Q.0 17.0 88.0 26 .0 54.5 102.5
1J.0 - 0.0 9.0 92.0 27.0 55.5 103.5
11.0 0.0 10.0 92.0 27.0 54.0 99.5
10.90 0.0 5.2 91.0 27.0 54.5 106.5
19.5 J.0 9.0 95.9 27.0 52.5 7645
10.0 0.0 9.0 95.0 27.0 5245 80.5
12.2 0.0 11.0 95.0 27.0 52.5 33.0
12.5 0.0 10.2 95,0 27.0 52.5 86.0
11.0 0.0 8.5 93.0 27.0 55.0 80.0
13.u J.0 Q.0 94.0 27.0 53.5 80.5
13.5 0.0 11:5 91.0 27.0 53.0 85.0
19.5 0.0 15.5 91.0 27.0 5445 94,5
18,0 0.0 12.0 95.0 27.0 45.0 83.0
22,0 0.0 19.0 90.0 26,0 52.0 73.0
12.2 0.0 10.5 82.0 30.0 49.0 113.5
14.9 0.0 11.5 100.0 30,0 4645 71.0
14.0 0.0 10.5 98.0 30,9 46,0 74.0
15,0 0.0 10.5 98,0 15.0 44.0 83.9
14,0 Je0 19.9 7.0 30.0 50.0 77.0

TE=-HG-2
{DEG )

72.0
123.5
102.5
115.5
125.0

114.5

106.9
102.5
T4.0
0.2

20.0
921.9
96.0
101,5
91.0

99.5
78.0
89.0
80.5
83.5

37.0
115.5
116.0
113.0
113.5

82.0
91.0
93.5
99.5
87.0

88.5
97.5
109.5
95.5

76.0

124.5
6.0
83.0
91.5
79.0

TF-HG-3
(OEG F)

7.0

- 11665

95.0
108.5
119.5

"110.5

101.0
88.5

P-BARD
(PSTA)

12.3
12.3
12.3
12.3
12.3

12.3
12.3
12.3
12.4
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.3
12.3
12.4
12.4

12.4
12.5
12.5
12.5
12.5

12.5
12.5
12.3
12.3
12.3

12.3
12.3
12.3
12.3
12.2

12.2
12.3
12.3
12.3
12.3



TABLE XIV (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

€L

EXPERIMENT AL MEASURMENTS FOR TESTS 9.1.1 TO 9.1.98 -- 1.58~IN. DOWNCOMER GAP
P=Ci=1 P-HG-1 P-HG~2 P-HG-3 TF-CW-1 TF-HG~1 TF-HG-2 TF-HG-3 P-BARD
{(PSIG) (PS1G) (PS1G) (PS1G) (DEG F) (DEG F) (DEG F) {DEG F) tPSTA]
13.2 0.0 10.5 94.0 30.0 49.5 89.0 104.0 96.5 12.3
12.7 J.0 12.2 95.5 33.5 50.0 94.0 107.0 101.0 12.3
13.0 0.0 12.0 94,0 33.5 48.0 98.0 110.0 104.5 12.3
13.0 0.0 11.8 93,5 33,5 45.0 92.5 103.5 98.5 12.3
13.0 .0 12.2 93.5 33,5 44,0 94.5 107.0 101.0 12.3
12.6 0.0 10,2 95,5 33.7 43,0 88.0 98.0 93.0 12.3
14.2 0.0 11.0 95.0 33.0 43.0 87.0 95.5 91.5 12.3
15.5 0.0 9.6 95.0 32.5 42.0 86.0 94.0 89.5 12.3
12.7 0.0 10.0 96,0 33.5 49.0 83.5 0.0 80.5 12.2
19.2 0.0 17.0 92.5 33.5 44,0 91.0 103.5 040 12.2
17.5 0.0 16.5 92,5 33,5 44.0 96.5 110.0 0.0 12.2
11.5 0.0 10.7 93.5 33.5 44.0 98.5 1190.5 0.0 12.2
17.9 0.0 18.4 89.5 33.0 44,5 106.9 118.5 0.0 12.2
2342 0.0 23,5 97.0 32.5 52.0 79.0 90,0 0.0 . 12.4
20.0 0.0 20.8 96.V 0.0 5045 80.0 93.5 0.0 12.4
21.2 0.0 22.0 96.5 0.0 49.5 78.0 82.0 0.0 12.4
17.5 0.0 18.6 95.0 0.0 49,5 85.0 96.0 0.0 12.4
22.2 0.0 13.3 92.0 0.0 49.5 103.0 115.5 0.0 12.4
17.5 0.0 20.5 91.0 0.0 47.5 112.9 124.3 0.0 12,4
29.5 3.0 20.3 91.5 0.0 49,0 105.0 117.0 " 0.0 12.4
29,5 V.0 21.2 89.5 0.0 49,5 108.0 120.0 0.0 12.4
21.5 0.0 21.4 93,5 0.0 48.0 95.3 107.0 0.0 12.4
12.5 9.0 10.0 90,9 15.0 5245 103.0 120.0 106.5 12.5
11.0 0.0 10.5 90.0 20.0 52.0 113.0 125.5 119.5 12.5
19,0 0.0 13.5 90.0 25.0 52,5 94,0 106.5 100.0 12.5
15,0 0.0 12.5 91.0 27.0 54,5 106.5 119.5 113.5 12.5
13.5 0.0 18.0 100.0 27.0 55.0 70.0 72,90 70.0 12.5
16.0 0.0 11.5 93,9 27.0 53,5 81,0 90.0 84 .5 12.3
14.0, 0.0 11.2 91.0 27.0 52.5 90.0 104.5 97.5 12.3
2349 U0 18.0 91,0 27.0 47.5 95.0 109.0 102.5 12.3
1%.5 0.0 13.5 88.0 27.0 47,5 99,0 102.0 105.0 12.3
15.0 J.0 14,5 90.9 27.0 57.0 85.0 95.5 90.0 12.2
13.5 0.0 12.5 70.0 30.9 54.0 110.0 123.0 117.0 12.2
13.0 0.0 11.0 91.0 30.0 48,90 93.5 110.8 105.0 12.2
16.9 0.0 15.0 96.0 32.0 48,5 76.0 86,0 81.0 12.3
17.5 0 14.5 93,5 33,90 47.0 98.0 111.5 105.5 12.3
13.5 0 12,0 93.0 33.5 45,0 87.0 96,5 92,5 12.3
13.5 0 11,2 98.0 33,5 43,5 T4.0 79.0 74.0 12,3
13.7 ] 19.5 99,5 0.0 48,5 86.0 102.0 0.0 12.4
17.5 0 16.5 98.0 0.0 49,5 80.0 84.0 0.0 12.4
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TABLE XIV (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

TEST
NO

9.1.96
9.1.97
9.1.98

EXPERTAENT

P-CW-1
(PSI1G)

14.5
29.0
12.7

INITIAL
AR TGHT
(L)

325.0
343.5
239.5
325.5
211.0

154.0
2635.0
140.5
334.5
173.0

242.5
295.0
197.5
267.0
25J.5

152.0
147.5
1397.5
22940
346.0

20J.0
14%,5
349.0
14J.5
207.0

15,5.0
159.9
155.0
155.5
153.5

AL MEASUBMENTS FOR TESTS 9.1.1 TO 9.1.98 == 1.58-1N. DOWNCOMER GAP
P =2 P-HG-1 0 -HG-2 P~HG-3 TF-CW-1 TF-HG-1
(PSIG) (PSIG) (PSIG) (PSIR) (NEG &) {DEG F)

V.0 20.0 94.0 0.0 45,5 84.0
0.0 20.6 88.0 0.0 47.0 94,5
0.0 10.0 $8.0 10.5 42.0 7645

LOWFR PLENUM FLOW

FINAL
WEIGHT
(Ls)

467,90
523.0
325.5
429.5
541.90

454,5
500.0
421.0
469.0
332.5

295.0
337.0
223.0
442.5
446.0

383.0
191.5
229.0
347.0
437.0

423.0
349.0
529.0
410.5
T 456.0

364.5
401.5
433.5
449.0
533.0 -

TIME'OF  INITIAL
COLLECTICN WEIGHT
(SEC) (L8)
6.0 257.5
60.0 330.0
60.0 307.0°
60.0 390.0
60.0 130.0
60.0 116.0
20.0 483.0
15.0 123.0
60.0 460.0
120.0 276.5
120.0 119.5
150.0 209.0°
60.0 214.5
45.0 296.9
30.0 205.5
20.0 101.5
3.0 232.0
90.0 102.5
€3.0 139.0
30.0 211.5
25.0 263.5
20.5 383.5
15.0 479.0
20.0 102.9
15.0 152.5
30.0 166.9
30.0 12645
30.0 139.5
30.0 182.5
0.0 119.0

BYPASS FLNW

FInaL
WE[GHT
LA}

457.0
581.5
482.5
63645
380.0

456 .0
678.0
226,.5
668.0
551.0

305.0
365.0
363.5
477.0
333.0

219.5
- 365.0
139.0
211.5
263.5

383.5
479.0
562.0
24145
266.0

299.0
» 294.0
389.0
533.90
412.5

TIME OF

CNLLECTION

(SEC)

60,0
60.0
690.0
60.0
60.0

60.0
30.0
60.0
60.0
90.9

75.0
60.0
60.0
60.0
30.0

20.0
45.0
11.0
15.9
20.0

20.0
20.0
15.0
20.0
20.0

30.0
30,9
30.0
3040
39.0

LOWER""

PLENUM

LEVEL
(1IN}

18.02
18.0
18.0
18.0
18.0

18.0
18.0
18.0
18.0
'18.0

18.0
18.0
18.0
18.0
18.0

18.0
18.v
12.9
12.0
12.0

12.0

TF=HG~2
{DEG F)}

21.9
108.5
77.5

p-Lo-1
{PSIn)

14.0
17.0
14.5
18.0
11.0

17.0

10.0
10.0
14.7
15.0

17.9
19.5

TF-HG-3
{DEG F)

. s
wnwoo

TF-LP~1
(DEG F)

53.0
52.0
55.0
54.0
49.0

50.0
45.0
45.0
50.5

55.0

59.0°
63.0
61.0
48.0
45.0

51.5
49.0
54.0
49.5
50.0

. 50.5
48.5
46.0
54.0
49.0

48.0
47.5
47.5
46.5
47.0

P-BARO
(PS14)

12.4
12.4
12.3



TABLE XIV (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

SL

EXPFRIMENTAL HMEASURMENTS FOR TESTS 9.l.1 T0O 9.1.98 — 1.58-1IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW
D ittt R R e P e e —emmmeecemmmem—ose—=—=  LOWER
TEST INITIAL FINAL TIME OF INITIAL FIMAL . TIME OF PLENUM p-LP-1 TE-LP-1
NG WEISHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL (PS1G) {DEG F)
(Le) (LB) (SEC) (L8) (L8} (SEC) (IN)

9.1.31 145.5 257.5 30.0 308.5 483,0 30.0 12.0 19.5 49.5
9.1.32 294.8 460.0 30.0 3645 123.0 60.0 1240 9.5 50.0
9.1.33 339,.5 493,5 30.0 123.0 148.0 60.0 12.0 9.5 51.5
9.1.3% 139.0 303.5 30.0 99.5 126.0 60.0 12.0 9.0 54,5
9.1.35 303.5 465.0 30.0 126.0 150.0 60,0 12.0 9.7 54.0
9.1.36 465.0 618,.0 © 30.0 150.0 184.5 60.0 12,9 9.7 54.0
9.1.37 143.0 483.0 120.0 200.0 449,90 90,0 18.0 15.0 56.5
9.1.38 152.5 479.5 120.0 120.0 122.0 240.0 18.0 7.5 57.0
9.1.39 141.0 413.0 90.0 122.0 336.5 180.0 18.0 9.7 54,0
9.1.40 °© 222.0 535.5 90.0 1263.0 514.0 120.0 18.0 8.5 55.0
9.1.41 1492.5 387.0 60.0 109.0 126.0 240.0 18.0 9.0 53.0
9.1,42 251.5 539.0 60.0 126.9 - 24440 180.0 18.0 9.0 53.0
9e1.43 169.5 500.5 60.0 244.0 485.5 120.0 18.0 10.0 . 52.0
9.1.44 180.5 577.0 60.0 315.0 684.0 120.0 18.0 9,7 53.0
9.1.45 149.0 494.0 45.0 103,0 509.0 90.0 T 18,0 8.0 55.5
9.1.46 143.5 578.0 45.0 135.0 540.5 75.0 18,0 9.9 54,0
9.1.47 140.5 387.5 60.0 106.5 288.0 - 120.0 18.0 10.5 54,0
9e1.49 133.5 575.0 40,0 382.0 780.0 60.0 18.0 14.5 5540
Felety 133.5 481.0 25,0 91,0 286.5 25.0 18.0 11.5 45.0
9.1.50 139,90 439.0 120.0 100.5 616.0  '120.0 18.0 18.0 53.5
9.1.51 257.5 447.0 60.0 444,0 508.0 60.0 " 1849 9.7 . 51.0
9,1.52 143.0 429.5 60.0 _341.5 409.0 90.0 18.0 10.5 48.0
9.1.53 236,5 4738.5 30.0 405.0 600.0 45.0 18.0 10.0 46.0
9.1.54 282.0 491.0 15.0 22645 370.0 60.0 18.0 10.9 44.0
9.1.55 14045 479.0 45.0 116.9 325.0 60,0 18,0 10.0 50.0
9.1.56 293.0 534,90 45,0 325.0 S11.0 60.9 . 18.0 10.0 50.0
9.1.57 169.5 333.5 60.0 172,90 277.5 75.0 18.0 9.9 51.0
9.1.58 3217.5 445.0 32,0 411.0 433,0 61,0 '18.90 10.2 49.0

.1.59 217,90 356.5 30.0 269.0 404.,0 60,0 18.0 9.3 46 .0

.1.69 334.5 465.0 30.0 318.0 - 358.0 30.0 18.0 ° 10.2 45,0

elebl 215.0 368.0 20.0 308.5 330.5 60,0 18.0 9.5 44,0

el.62 392.0 551.0 30.0 278.5 403.5 30.0 18.0 9.7 43.0

.1.63 315.0 514.0 15.0 324.5 536.5 30,0 18.0 9.5 42.0
Yelabd 141.0 351.0 20.0 102.5 224.0. 20.0 ’ 5.0 10.0 48.5
Fe1.65 282,90 42645 20.0 110,92 260.0 20,0 12.0 17.7 44,5
9.1.66 161.5 304.5 20.0 116.0 263.5 . 20.0 12.0 16.0 44,5
9.1.67 173.5 381.5 30.9 198.0 335.5 30.0 12.0 10.2 45.0
9.1.68 149.0 243.5 €0.0 | 127.5 252.5 30.0 12.0 16.7 49.5
9.1.69 174.5 275.0 30,0 | 124.0 327.0 30.0 12.0 23.0 53.0
9.1.7

0 145.5 235.0 30.0 129.0 292.5° 30.0 12.0 20.2 52.5
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TABLE XIV (Contd.)

BASELINE COUNTERCURRENT FLOW TEST GROUP 9.1

9.1.81
n.1.82
9.1.82
9.1.04
9.1.65

9.1.92
9.1.93
9.1.94
9.1.95

9.1.96
9.1.97
9,193

EXPERIMENT AL MFASURMENTS FOR TE57TS 9.1.1 TO 9.1.98 —~ 1.58-IN. DDWNCOMER GAP

INITIAL
NEIGHT
1s)

14645
196.5
147.0
186.5
157.0

149.0
141.5
133.5
293.0
203.0

23640
133.5
157.5
164.5
141.0

1530
14009
337.0
141.0
97.0

143.0
146.0
282.0
191.5
142,0

141.5
143.5
214.0

FIMAL
WEIGHT
(Ls)

207.0
248.5
200.5
231.0
279249

200.0
245.0
293.0
485.5
414.0

608.0
435.0
505.0
468.5
537.0

436.8
325.0
397.5
397.0
18J.0

278.0
338.0
467.0
245
363.5

513.0
232,5
42245

LCWER PLENUM FLOW

TIME NF INITIAL
CILLECTINN  WEIGHT
({SEC) (L8}
30.0 165.0
30.0 23545
30.0 216.0
30.0 26640
30.0 118.0
30.0 173.0
30.0 105.0
120.0 98,0
G0.0 117.0
90.0 224.,0
60.0 51449
60.0 100.0
30.0 328.5
45.0 199.vu
€0.0 176.5
120.9 260.0
105.90 102.5
60.0 366.0
60.0 109.0
30.0 134.0
60.0 L04.5
30.9 143.5
15.0 198.5
30.0 132.0
20.0 109.0
30.0 108.5
30.0 2717.0
15.0 25549

BYPASS FLOW

FINAL
WEIGHT
(LB)

317.0
356.0
369.5
389.0
303.0

310.0
28T.5
117.0
28645
589.0

85%.0
363.0
716.5
594 .5
486.0

595 .0
257.5
486.0
27640
182.0

307.0
257.5
286.0
274.0
303.0

321.5
438.0
329.0

TIME OF
CNLLECTION
(SEC)

30.0
30.0
30.0
30.0
30.0

30.0
30.0
240.0
240.0
.180.0

99.0
60.0
60.0
SY.0
45.0

122.0
60.0
6040
60.0
30.0

69%.0
30.0
15.0
36.0
20.0

30.0
30.0
30.0

LOWER
PLENUM

LEVEL
(IN}

12.0
12.0
12.0
12.9
12.9

12.0
12.0
18.0
18.0
18.0

18.0
18.0
18.9
18.0
18.0

18.0
18.0
18.0
18.0
18.0

18.0
18.0
10.0
12.0

4.0

4.0
12.0
“12.0

p-LP-1

(PSIG)

22.0
18.0
22.2
20.0
20.0

20.7
21.2
9.0
9.5
12.9

11.2
16.0
1t.0
11.0
17.0

11.7
12.0
12.0
10.0
13.2

13.5
10.0

9.7
18.5
15.7

11.0
19.7
10.0

TE-LP-1

(DEG F)

51.0
52.5
52.5
54.0
50.0

53.5

50,0
56.0
54.5
54.5

55.0
5545
54.0
53.5
49.0

51.0
66.0
57.0
49.0
49.0

49.0
46.0
44,0
50.5
50.5

4545
49.5
42.5

N



TABLE XV

BYPASS FLOW TEST GROUP 5.5

LL

TRANSPARENT VESSEL TEST DATA FOR TESTS 5.5.1 TO 5.5.23 -- 0.53~IN. DOWNCOMER GAP
SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCUMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J-AIR J-WATER (JG*)x%1/72 (JL*)%*1/2
NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNCOMER
(LB/SEC) (LB/FT*x3) (PS14) (LB/SEC) (LB/SEC) (FT/SEC) {FT/SEC)
5.5. 1 0.0 0.1196 22.59 0.0671 4.596 1L.011 0.0 1.107 0.0 0.8109
5.5 2 0.0 0.1164 22.09 0.0668 3.950 0.966 0.0 0.951 0.0 0.7517
5.5¢ 3 0.0 0.1235 23.34 0.0667 3.433 0.977 0.0 0.827 0.0 0.7009
5:5. 4 0.0 0.1177 22434 - 0.06066 2.633 l.041 0.0 0.634 0.0 0.6138
5.5+ 5 0.0 0.1185 22.34 0.1312 3.450 0. 845 0.0 0.831 0.0 ¢.7026
be5¢ 6 0.0 0.1196 22.59 0.1312 ., 3.200 0.966 0.0 0.771 0.0 0.6766
5.5. 7 0.0 0.1170 22.20 0.1387 3.400 1.003 0.0 0.819 0.0 0.6974
5.5. 8 0.0 0.1130 22.70 0.1355 2.458 1.007 0.0 0.592 0.0 0.5930
5.5. 9 0.0 0.1201: 22.70 Q.1328 3.025 L. 00& 0.0 0.728 0.0 0.6579
5.5.10 0.9 0.1170 22.20 0.1329 3.317 1.022 0.0 0.799 0.0 0.6888
5.5.11 0.0 0.1223 . 23420 0. 4325 3.458 0.976 0.0 0.833 0.0 0.7034
5.5.12 0.0 0.1223 23.20 . 0.1324 . 24458 0.994 0.0 0.592 0.0 0.5931
505413 V.0 0.1175 22.20 0.1858 2.261 1.011 V.0 0.546 0.0 0.5695
5.5.14 0.0 . 0.1199 22.70 0.1914 2.475 1.001 0.9 U.596 0.0 0.5951
5e5.15 0.0 0.1197 22.70 0.1882 3.342 . 0.974 0.0 0.805 0.0 0.6914
5.5.16 0.0 0.1157 21.95 0.1856 2.4617° - 1.004 Q.0 0.59 0.0 0.5940
5.5.17 0.0 0.1150 - 21.92 0.2012 1.325 1.010 0.0 0.319 0.0 0.4354
5.5.18 0.0 0.1216 22.88 0.0289 4.333 . 0,971, 0.0 1.044 0.0 0.7874
5.5.19 0.0 U.l1172 22.13 0.030% 5.567 0.973 0.0 l.341 0.0 0.8924
5.5.20 0.0 J.1211 22.88 " 0.0301 3.767 0.977 0.0 0.907 © 0.0 0.7341
545.21 V.0 0.1189 22.38 0.0668 4.283 0.980 0.0 1.032 0.0 0.7828
5.5.22 0.0 v.1190 . 22.67 O.1451 2.933 0.983 0.0 0.706 0.0 0.6478
5¢5e23 V.0 V.1224 23.17 F.2249 2.8L7 1.016 0.0 0.678 0.0 0.6348
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TABLE XV (Contd.)

BYPASS FLOW TEST GROUP 5.5

TEST
NO

5.5
S5e5e
5¢5.
5.5,
5.5,

S S W

55
S5e5.

v awn
Py
Vi
..

Coae~e

n
-

* & & 0 0
REACRURERY]
P e
WS N

VIV AL v vt o

N~
COwO~No

TEST
NO

545,
S5e5.
S5¢5.
5.5,
5e5.

M N -

5«5
5054
5e5.
5.5.
5e541¢

CO®~O

EXPER IMENTAL MEASURMENTS FOR TESTS 5.5.1 TO 5.5.23 =- 0.53-IN. DOWNCOMER GAP

RM-CH-1
(GPM)

COLCC-O [N - < i
* ¢ s 0 0 e s o & &
coocCC ccococCcc

COoOoCC o
s o o s &
oQocCCc

T e
¢ s 0
coo

P-CW-1
(PSIG)

13.5
11.5
13.9
11.2
12.5

13.0
12.0
12.0
1445
13.0

RM=-CW-2
(GPM)

* o o o ®
ccococcCc

Cocoo o cocCccc
s e 0 s @
OoCoo

COoOO
D
cocC

P=CH-2
(PSIG)

0.0
0.0
0.0

FT-Cw-1
(GPM}

o
COCOO ocoo0oCC

cOCOoOOo coocc

~ -~
(= =]
. »
cc

70.0

P=-HG-1
(°S1G)

9.5
10.0
13.9
10.90

9.9

1.0

9.0
11.0
11.0
10.0

FT-CW~-2
(GPM}

50.5
39.8
29.7
20.0
50.4

39.8
29.8
19.8
50.1
40.2

30.6
20.2
49.9
40.0
30.0

19.9
10.1
40.1

0.0
30.2

0.0

0.0
U.0

P=HG-2
(PSIG)

95.0

RM=-HG-1
(CFM)

0.0
0.0
a.0
J.0
0.0

oooQoC
RN

oceccocC
R
cococoo coocc

[N -X -
* e
[ =X =~

P-HG-3
(PSIG)

occcoc
R
CCcC OO0

cCoooC
R
cococooQ

RM-HG-2
(CFM)

cccCcco cCCcCoOocCco
0.0 o o o DR
coccCco coocCc coCoCo

cCocCcoo
s o o 0 &

cCCoOoC
o« o o s 0
coococa

cCo
D)
oCo

TF-CwW-1
(DEG F)

50.0
52.0
S5le5
51.5
49.0

49.5
51.0
53.0
49.0
51.0

RM=-HG-3
(CFM)

cCcCcoOoCo cocco cocceCco
DI ) »
cocco ccocCcco OCCcoOCO

coc
DRI
o Co

TF=HG-1
(DEG F)

77.0
76.5
77.9
77.5
77.90

77.0
77.0
78.0
J.0
9.0

PM-HG—-4
(CFM)

Cocco COoOCOoOO0O [~ R =N~NeoNe] [ NeNoNoNe-]
* e s & DR e s o o @
ococCco oCcCcCo LcooCC

OO
PR
[=R~Ra)

TF-HG—~2
(DEG F}

77.0
716.5
T6.5
T6.5
76.0

77.0
17.0
716.0
77.0
77.0

FT=-HG-1
(CFM)

cCcCCoCOoO0 [cN=NoN=Xa)

R
oCooo

CocCcoo
)
cCocCcoOOo

TF-HG-3
(DEG F)

T7.2
76.5
T6.5
16.5
77.0

77.0
77.0
77.0
0.0
0.0

FT-HG-2
(CFM)

ccoucco
e s 0 o 0
CooocCc

coCCcocC
¢ e b 8 o
cocCcCCoCC

VCC
« e
ocCco

P-BARO
(PS1A)

12.3
12.3
12.3
12.3
12.3

12.3
12.2
12.2
12.2
12.2
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TABLE XV (Contd.)

BYPASS FLOW TEST GROUP 5.5

TEST

2
o

RO RURE BT
e s o 0o s
[URC R R RY]
¢ s 0 0 0 .

TEST
NO

5.5
5.5

5¢5.

EXPERIMENTAL MEASURMENTS FOR TESTS 5.5.1 TO 5.5.23 == '0.53~IN. DOWNCOMER GAP

p-Cw-1
(PSIG)

13.0
12.0
16.0
15.0
14.0

12.0
11.0
10.0
19.5
19.5

11.0
15.0
19.5

INITIAL
MEIGHT
(L8)

140.5
229.0
214.5
196.0
144.5

213.5
138.5
342.5
166.5
1 348.0

183.0
277.0
149.0
276.0
2V09.5

374.0
141.0
141.5
187.0
22645

P-CW-2
[PSIG)

[=N <N -] cococCcc
R
[~ XN~ coococcC cooco

LOWER PLENUM FLOW

FINAL
WEIGHT
(LB)

231.5
299.0
266.0
235.5
213.5

277.5
34245
490.0
348.0
547.0

390.5
424.5
276.0
42445
410,0

52240
220.5
271.5
354.0
339.5

P-HG-1 P—HG-2
(PSIG) _(PSIG)
10.5 0.0
11.0 0.0
10.0 0.0
10.0 0.0
Il.0 0.0
10.0 0.9
9.8 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.v
0.0 0.0
TIME OF  INITIAL
COLLECTION WE IGHT
" (SEC) (sl
19.8 107.0
20.0 15749
15.0 185.
15,0 190.0
20.0 14645
20.0 220.5
60.0 101.0
60.0 146.0
60.0 175.5
60.0 “14.0
60.0 335.5
60.0 251.5
60.0 105.5
60.0 319.0
60.0 242.5 .
60.0 308.0
60.0 106.0
30.0 137.0
30.0 162.5
30.0 169.5

TIME OF
COLLECTION

- P-HG-3
(PSIG)

COO00OO
.
[«N NNy -]

cCCcCO ©OCOCO
o« e o o @ o o 0

cCo cCcoco

BYPASS FLOW

FINAL
WE I GHT
(Ls)

157.0
185.0
203.0
L98.0
220.5

263.5
146.0
165.0
414.0
55840

371.5
291.0
319.0
505.0
3u8.0

345.5
111.5
169.5
239.0
189.5

TF-CwW-1
(DEG F)

50.0
52.V
50.0
51.0
51.0

52.0
48.9
48.0
49.5
50.0

48.0
50.0
5190

" (SEC)

20.0
20.0
30.0
30.0
30.0

20.0

60.0

- 60.0

60.0
66UV

60.0
120.0
45%.0
60.0
90.0

120.0
©0.0
30.0
30.0
60.0

TF=HG-1
(DEG F)

LOWER

PLENUM

LEVEL
A IN)

12.0
12.0
12.0 .
1249
12.0

12.0
12.0
12.0
12.0
12.0

12.0
12.0
12.0
12.0
12.0

12.0
12.2
L2.0
12.90
12.0

TF-HG-2
{DEG F)

76.0
16.0

P-LP-1
(PSIG)

10.2

9.7
11.0
10.9
10,0

10.2
10.0

TF-HG-3
(DEG F)

[~]
.
[~

[~ -NeReNe] [~N-N-N=)
EEREE) * o s 0

000 QOO0 COOO

[~K=N-)
IR

TF-LP-1.

{DEG F})

50.0.
52.0
50.0
52.5
49.0

50.0
52.0
55.0
52.0
52.0

52.0
52.0
50.0
51.0
52.0

52.0
54.5
48.0
49.5
50.0

P-BARQD
(Psia)

12.2
12.2
12.2
12.2
12.2

12.2
12.2
12.4
12.4
12.4

12.4
12.4
12.4
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TABLE XV (Contd.)

BYPASS FLOW TEST GROUP 5.5

EXPéRlHENTAL MEASURMENTS FOR TESTS 5.5.1 TO 5.5.23 -- 0.53-IN. DOWNCOMER GAP

LOWER PLENUM FLOW

INITIAL

TEST
ND WEIGHT
sl

5.5.21 l46.5

5.5.22 149.5

5.5.23 228.5
TEST PM-CG-1
NG (CFM)
5¢.5. 1 0.0
5.5 2 0.0
5.5. 3 0.0
5.5. 4 0.0
55 5 0.0
5.5. & 0.0
5.5. 7 0.0
5.5. 8 0.0
55. 9 9.0
545419 0.0
5e5411 Ued
5.5.12 0.0
5.5.13 9.0
S5e5.14% 0.0
9.5.15 0.0
5.5.16 0.0
5.5.17 0.0
5.5.19 0.v
5.5.19 0.0
5.5.20 ‘0.0
5.5.21 0.0
5.5.22 0.0
5.5.23 0.0

FINAL . TIME OF  INITIAL
WEIGHT  COLLECTION WEIGHT
{L8) {SEC) (LB)

273.0 30.0 110.5
228.5 30,0 106.0
313.0 30.0 305.0

RM=CG-2 FT-CG-1 P-CG~1

(CFY) (CFM) (PSIG)

30.0 0.0 0.0°

30.0 0.0 96.0

30.0 0.0 95.0

30.0 0.0 95.0

0.0 14.7 95.0

0.0 14.9 9.5

0.0 1446 100.0

0.0 14.7 97.5

6.0 0.u 96.0

60.0 0.0 95.0

60.0 0.0 96.0

60.0 0.0 95.0

0.0 21.4 93,5

0.0 22.2 93.5

0.0 21.9 93.5

4.0 21.7 93.5

0.0 21.8 98.0

13.0 030 103.0

13.5 0.0 102.5

13.5 0.0 102.5

30.0 0.0 102.0

0.0 14.7 103.0

0.0 21.0 101.0

FINAL TIME- OF
WEIGHT  COLLECTION
(L8} {SEC)

- 268,0 30.0
305.0 30.0
517.0 30.0

P-£G-2 TF-CG-1
(PS1G) (DEG F)
35.5 0.0
35.0 0.0
35.0 0.0
35.0 0.0
0.0 82.5
0.0 85.0
35.0 72.0
35.0 77.0
3s. 0.0
35. 0.0
-35.0 0.0
35.0 0.0
35.0 88.0
35.0 91.0
35,0 94.0
35.0 95.0
3445 77.0
35.0 0.0
35.0 16.5
35.1 76.0
34.8 0.0
0.0 67.5
0.0 63.5

BYPASS FLOW

LOWER

PLENUM

LEVEL
(IN)

12.90
12.0
12.0

TF-LG-2
(DEG F)

P-LP-1
{PSIG)

10.0
10.2
10.7

TE-tp-1
{DEG F)

48.0
54.0
51,0



) TABLE XVI

BYPASS FLOW TEST GROUP 5.7

I8

TEANSPARENT VESSEL TEST DATA FNR TESTS S5.7.1 TN 5.7. 9 -~ 0.53-IN. DOWNCOMER (AP

SUMAARY 0F CALCULATED RESULTS

TEST DOWUNCOER NOWHCOMER  LOWER PLENUM  COLD LEG DOWNCOMER WATER FLOV J-AIR J-WATER | (JGx)%%1/2 (JL*)**]1/2
N0 7 AIR FLOW ATe DEMSITY PRESSUPE AIR FLOY WATER FLOW CONTINUITY DOWNCOMEP NOWNCIIMER
(LB/SEC) (LB/T%43) (PSTA) (LB/SEC) (LB/SEC) (FT/SECY (FY/SEC)
5.7. 1 0.0 0.0635 12.17 0.0 B8.662 0.997 0.0 2.086 0.0 1.1130
D5.7. 2 Q.0 0.0662 12.17 0.0 - 6.700 0.978 0.0 l.614 0.0 0.9788
5.7+ 3 0.0 . 0,064 12.17 0.0 64250 1.004 0.0 1.505 0.0 0.9454
5.7 4 0.0 0.1198 22.67 0.0666 5.550 J.976 0.0 1.337 0.0 0.8911
S5¢7. 5 0.0 Je1184 22.42 0.0666 4,275 0.786 . 0.0 1.030 0.0 0.75%21
5.7. & 0.2 0.1157 Z21.92 0.0664 2.825 0.980 0.0 0.680 0.0 0.6357
5.7. 7 Je. 0 J.1188 £2.42 : 0.l322 4,158 U.986 0.0 1.001 0.0 0.7713
5.7. 8 V.0 ' Jell109 22.17 0.1311 2.883 1.017 0.0 0.694 0.0 0.6423
5.7« 9 0.0 0.1307 22.42 0.1313 1.333 1.016 0.0 0.321 0.0 0.4368



TABLE XVI (Contd.)

BYPASS FLOW TEST GROUP 5.7

8

EXPERIYENTAL MEASURMENTS FOR TESTS Se7.1 TO Se7e 9 == 0.53-IN. DOWNCOMER GAP

TEST RM=CW-1 RM-CW-2 FT-CW-1 FT-CwW-2 RM-HG-1 RM-HG=-2 RM-HG-3 RM-HG-4 FT-HG-1 FT-HG-2

N (GPHM) (GPM) (GPM) (GPM) (CFM) (CFM) {(CFM) . (CFm) {CFM) . (CFM)
5.7, 1 2.0 0.0 65.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.7.- 2 9.0 0.0 0.0 50. 1 050 0.0 0.0 0.0 0.0 0.0
SeT. 3 Je 0.0 0.0 45.2 0.0 0.0 0.0 0.0 0.0 0.0
5.7. 4 J.0 0.0 66.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.7. 5 2.0 0.0 0.0 40.2 0.0 0.0 0.0 0.0 0.0 0.0
5¢.7. 6 ).d 0.0 0.0 24.9 0.0 0.0 0.0 0.0 0.0 0.0
5.7. 7 0.0 0.0 65.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S.7. 8 Je9 0.0 0.0 25.1 0.0 0.0 0.0 0.0 0.0 0.0
5.7. 9 J.0 V.0 0.0 10.0 0.0 0.0 0.0 0.9 0.0 0.0

TEST P-CW=1 P=~CH=2 P-HG-1 P~HG=-2 P=HG-3 TF=CW-1 TF=HG-1 TF-HG-2 TF-HG-3 P-BARD

NO (PSIG)} (PSI1G) {PS1G) (PSIG) (PS'1G) (DEG F) (DEG F) (0EG F) (DEG F) (psia)
5.7. 1 65.0 0.0 0.0 0.0 0.0 53.90 0.0 0.0 0.0 12.2
5.7. 2 5445 V.V 0.0 Qe0 0.0 51.5 0.0 0.0 0.0 12.2
S¢7. 3 43.5 0.0 0.0 0.0 0.0 53.0 " 0.0 0.0 0.0 12.2
SeTe 4 l4.0 0.0 0.0 0.0 0.0 50.5 0.0 0.0 0.0 12.2
5.7. 5 12.0 J.0 0.0 0.0 U.0 50.5 0.0 0.0 0.0 12.2
Se7e¢ 6 1J.7 J.0 0.0 2.0 0.0 51.0 0.0 0.9 0.0 12.2
5.7. 7 16,0 0.0 0.0 0.0 -0.0 49.0 0.0 0.9 0.0 12.2
SeTe 8 12,0 0.0 0.0 0.0 0.0 51.0 0.0 0.0 0.0 12.2
5.7. 9 13.7 2.0 0.0 0.0 0.0 52.5 0.9 0.9 0.0 12.2

LOWEE PLENUM FLOW . BYPASS FLOW
-------- -- —-—— - LIWER

TEST INITIAL cIHAL TIME OF INITIAL FINAL TIME OF PLENUM o-Lr-1 TF-LP-1

NO WE IGHT WE IGHT COLLECTION WEIGHT WE [GHT COLLECTION LEVEL (PSI6G) ({DEG F)

. {Le) (s) (scC) (sl (3) (SEC) ()
5.7+ 1 le5.5 396.7 29.0 108.0 129.0 60.0 12.90 0.0 57.5
S5¢7T¢ 2 292.0 42640 20.0 129.0 142.5 120.90 12.0 0.0 51.5
5.7. 3 287.0 412.,0 20.0 142.5 150.5 120.0 12.0 0.9 . '53.5
SeTe & 22443 335.0 20.0 . 150.5 355.0 60.9 12.0 19.5 51.0
SeTe 5 249.5 335.0 20.0 299:5 373.5 - - 60.0 12.0 10.2 51.0
5.7, 6 279.0 392.0 40.0 337.5 -371.8 60.0 12.0 9.7 51.5
S5e7. T° 141.0 220.0 15.0 134.0 246.5 30.0 12.0 10.2 49.5
5.7. 8 163:5 247.0 30.0 212.0 252.0 63.0 12.9 10.0 .52.0
S.T7. 9 215.0 295.0 60.0 252.0 261.5 122.0 12.0 10.2 3.0



“TABLE XVI (Contd.)

BYPASS FLOW TEST GROUP 5.7

€8

EXPERTHMENTAL MEASURMENTS FOR TESTS 5.7.1 70 5.7. 9 —= 0.53-IN., DOAMNCIMER GAP

TEST PM-CG-1 FM-C5-2 FT-CG6-1 P-CG~-1 p-CC-2 TF-C5-1 - TF=CG-2

N9 (crr) (CFM) (CFM) {PSIG) (PSIG) (D25 F) (DEG F)
5¢7. 1 0.9 0.0 0.0 0.0 Q.0 0.0 0.0
5.7. 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.7 3 2.9 0.0 0.0 0.0 0.0 V.0 0.0
5¢7. & B PR 30.0 0.0 95.5 35.0 0.0 78.0
5«7« 5 Je0 30.0 0.0 95.5 . 35.0 0.0 78.0 —
5;7. 3 0.0 30.0 0.0 96.0 35.0 0.0 80.0
5«74 7 0.0 60.0 9.0 96.0 34,5 0.0 80.0
5.7. 3 Jed 60.0 0.0 96.0 34.0 0.0 - 83.0
57« 7 0.0 60.0 0.0 95.5 34.5 0.0 87.0



TABLE XVII

BYPASS FLOW TEST GROUP 5.12

141

TRANSPARENTY VESSEL TEST DATA FOR TESTS 5.12.1 TO 5.12.16 == 0.53-IN. DOWNCOMER GAP
SUMMARY OF CALCULATED RESULTS '

TEST DOWNCOMER DOWNCOMER LOMER PLENUM COLD LEG DOWNCOMER WATER FLOW J=AIR J-WATER (JG*)e81/2 (JLe)*el/2
NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER™  DOWNCOMER :
(LB/SEC) (LB/FTe33) (PSIA) (LB/SEC) (LB/SEC) (FT/SEC) (FT/SEC)
5.12. 1 0.1271 0.0658 - 12.49 0.0 8.950 1.000 29.02 24155 0.7482 1.1313
5«12. 2 0.1247 0.0662 12.49 0.0 6.700 1002 28.29 l.614 0.7398 0.9788
5.12. 3 0.1253 0.0662 12.49 0.0 T.267 1.019 28.43 1.750 0.7416 1.019¢
5.12. 4 0.1247 0.0663 12.49 0.0 5.333 0.963 28.24 - 1.284 0.7394 0.8733
5.12. 5 0.0 , 0.1186 22.24 0.0673 6.083 0.987 0.0 1.465 0.0 0.9329
5.12. 6 0.0 0.1181 22.24 0.0670 5.533 1.004 0.0 1.333 0.0 0.8897
Se12. 7 0.0 0.1225 22.99 0.0670 4650 0.930 0.0 1.120 0.0 0.8156
5.12. 8 0.0 0.1191 22.49 0+0673 3.Nr 1.016 0.0 0.799 0.0 0.5888
5.12. 9 0.0 0.1195 22.49 0.1330 5.033 1.002° 0.0 1.212 0.0 0.8486
5.12.10 0.0 0.1201 22,74 0.1333 4.600 0.970 0.0 1.108 0.0 0.0112
5.12.11 0.0 0.1182 22.49 0.1319 3.167 1.002 0.0 0.763 0.0 0.6731
5.12.12 ~ 0.0 0.1267 23.92 0.2738 2.717 0.995 0.0 0.654 0.0 0.6234
5012.13 0.0 0.1188 22.42 0.2703 3.733 1.004 0.0 0.899 0.0 0.7308
5.12.14 0.0 0.1189 22.42 0.2573 3.067 0.973 0.0 0.739 0.0 . 0.6624
5.12.15 0.0 0.1173 22.17 0.2577 0.633 0.967 0.0 0.153 0.0 0.3010

5.12.16 0.0 . 0.1200 22.67 0.2568 1.258 0.983 0.0 0.303 6.0 0:.4243



TABLE XVII (Contd.)

BYPASS FLOW TEST GROUP 5.12

S8

EXPERIMENTAL NEASURMENTS FOR TESTS 5.12.1 TO 5.12.16 —— 0453 IN. DOWNCOMER GAP

,

TEST RM=CW—-1 RM—CH-2 FT-CH-1 FT-CW-2 RM~HG~1 RM=-HG—2 RM-HG-3 RM-HG -4 FT-HG-1 FT-HG-2
NO {GPM) (GPM) (GPM) - {GPM) (CFM) (CFM) (CFN} (CFM) (CFM) (CFM)
5.12. 1 0.0 0.0 65.0 0.0 50.00 0.0 53.00 0.0 0.0 0.0
5.12. 2 0.0 0.0 50.0 0.0 50.00 0.0 51.00 0.0 0.0 0.0
5.12. 3 0.0 0.0 0.0 59.5 50.50 0.0 51.00 0.0 0.0 0.0
S5.12. 4 0.0 0.0 0.0 40.0 52.00 0.0 49.00 0.0 0.0 0.0
5.12. 5 0.0 0.0 65.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12. 6 0.0 0.0 Q.0 50.0 0.0 0.0 0.0 " 0.0 0.0 0.0
5.12. 7 0.0 0.0 0.0 40.1 0.0 0.0 0.0 0.0 0.0 0.0
5.12. 8 0.0 0.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12. 9 0.0 0.0 64.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12.10 0.0 0.0 0.0 39.9 0.0 0.0 0.0 0.0 0.0 0.0
N
S5.12.11 0.0 0.0 0.0 24.9 0.0 0.0 0.0 0.0 G.0 0.0
5.12.12 0.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12.13 2.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12.14 0.0 0.0 0.0 25.1 0.0 0.0 0.0 0.0 0.0 0.0
5.12.15 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12.16 0.0 0.0 0.0 10.0 0.0 0.0 9.0 0.0 0.0 0.0
TEST P~Ch-1 P=CH-2. P-HG~1 P-HG-2 P-HG-3 TE-Cu-1 TF-HG-1 TF-HG-2 TF-MG-3. P-BARD
NO (PS1G) (PSIG) (PSIG) (PSIG) (PSIG) {DEG F) (0EG F) (DEG F) (DEG F) (PSia)
5.12. 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5
5.12. 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5
S5.12. 3 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 12.5
S5.12. 4 0.0 ’ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5
5.12. 5 12.5 0.0 0.0 0.0 0.0 46.0 75.0 77.0 77.5 12.5
5.12. o 12.0 0.0 0.0 0.0 0.0 475 0.0 0.0 0.0 . 12.5
Se12s 77 11.7 0.0 0.0 0.0 0.0 46,0 0.0 0.0 0.0 12.5
5.12. 8 . 11.0 0.0 0.0 0.0 0.0 . 485 0.0 0.0 0.0 12.5
5¢12. 9 15.0 0.0 0.0 0.0 0.0 48.0 0.0 77.0 0.0 12.%
S5.12.10 13.0 0.0 0.0 . 0.0 0.0 51.0 ' 0.0 77.0 0.0 12.5
5.12.11 11.0 0.0 0.0 0.0 0.0 51.0 0.0 77.0 0.0 12.5
5.12.12 21.0 0.0 0.0 0.0 0.0 49.5 77.0 0.0 77.0 12.4
Se12.13 16.0 0.0 0.0 0.0 0.0 49.0 0.0 0.0 0.0 12.4
5.12.1% 14.0 0.0 0.0 - 0.0 0.0 49.0 . 0.0 0.0 0.0 12.4
5.12.15 11.0 V.0 0.0 50.0 . 0.0 0.0 ¢.0 12.4

0.0 0.0



TABLE XVII (Contd.)

BYPASS FLOW TEST GROUP 5.12

98

EXPERIMENTAL MEASURMENTS FOR TESTS S.12.1 TO 5.12.16 == 0.53~IN. DOWNCOMER GAP

TEST P=CW-1 P=CW-2 P-HG~-1 P-HG—~2 P=HG-3 TF=-Cu-1 TF=HG~1 TF-HG-2 TF-HG-3 P-BARO

NO (PSIG) (PSIG) (PSIG) (PSIG) (PSIG). (DEG F)  (DEG F}) (DEG F) (DEG F) (psial
Sel2.16 12.0 0.0 0.0 0.0 - 0.0 56.0 0.0 0.0 0.0 12.4
LOWER PLENUM FLOW BYPASS FLOW :
LOWER
TEST INITIAL FINAL TIME OF INITIAL FINAL TIME QF PLENUM p=-LP=1 TF-LP-1
NO HWEIGHT WE IGHT COLLECTION WEIGHT WEIGHT COLLECTION LEVEL (PSIG) (DEG F)
' s} [19:)] (SEC) . {LB) . (LB} (SEC) . (IN)
5.12. 1 187.5 456.0 30.0 25245 268.5 180.0 12.0 0.0 52.0
5.12. 2 456.0 657.0 30.0 268.5 300.5 120.0- 12.0 0.0 49.0
5.12. 3 . 210.0 428.0 30.0 300.5 388.0 75.0 12.0 0.0 49.0
S5.12. 4 428.0 588.0 30.0 . 388.,0 390.0 120.0 12.0 0.0 48.0
5.12. 5 162.0 344.5 30.0 363.5 448.5 30.0 12.0 9.7 46.0
S5.12. & 151.0 317.0 30.0 201.0 250.5 30.0 12.0 97 48.0
5.12. 7 215.0 354.5 30.0 211.0 243.5 60.0 12.0 10.5 46.5
5.12. 8 159.0 258.5 30.0 118.0 131.0 60.0 12.0 10.0 49.5
S5.12. 9 141.0 292.0 30.0 104.0 220.5 30.0 12.0 10.0 48.0
5.12.10 290.0 428.0 30.0 219.0 242.5 30.0 . 120 10.2 51.0
5.12.11 325.0 420.0 30.0 227.5 245.5 60.0 12.0 10.0 © 53.5
5.12.12 162.5 244.0 30.0 127.5 295.0 30.0 12.0 11.5 495
5.12.13 230.0 342.0 30.0 234.0 289.5 30.0 12.0 10.0 49.5
5.12.14% 241.0 333.0 30.0 245.5 265.0 '60.0 12.9 10.0 49.0
5.12.15 196.5 234.5 60.0 265.0 267.5 60.0 12.0 9.7 50.0
5.12.106 234.5 310.0 60.0 267.5 274.0 60.0 12.0 10.2 50.0
TEST RM-CG~-1 RM-CG~-2 FT-CG-1 P=CG~1 P-CG-2 TF=CG-1 TF-CG6~-2
NO (CFM) ({CFM) (CFM) (PSIG) {PS1G) DEG F) (DEG F)
5.12. 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
512+ 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12. 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12. 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.12. 5 0.0 30.0 0.0 102.0 35.6 0.0 77.0
5.12. 6 0.0 30.90 0.0 99.5 35.2 0.0 7645
5.12. 7 0.0 30.9 .0 99.0 35.2 0.0 76.0
5.12. 8 0.0 30.0 0.0 98.5 35.6 0.0 76.0
5.12. 9 0.0 0.0 14.7 95.0 34.4 76.0 0.0
5.12.10 0.0 0.0 15.0 94.0 34.0 79.0 77.0
5.12.11 0.0 0.0 L4.9 94.0 34.4 80.0 79.0
5.12.12 0.0 0.0 29.5 98.0 34.0 75.0 0.0




TABLE XVII (Contd.)

BYPASS FLOW TEST GROUP 5.12

L8

EXPERIMENTAL MEASURMENTS FOR TESTS 5.12.1 TO 5.12.16 —— 0.53-IN. DOWNCOMER GAP

TEST RM-CG~1 RM-(G-2 FT-CG-1 P=CG-1 P-CG-2 TF-CG-1 TF-CG-2
NO (CFN) {CFN) (CFM} - (PSIG) {PSIG) (DEG F) ({DEG F}
5.12.13 0.0 0.0 29.9 97.0 34.0 84.0 0.0
5.12.14 0.0 0.0 29.6 94.0 . 34.0 91.0 0.0
5.12.15 0.0 0.0 . 29.5 95.0 34.0 93.0 0.0
5.12.16 0.0 0.0 29.5 95.5 34.0 97.5 0.0



TABLE XVIII

BYPASS FLOW TEST GROUP 5.15

88

TRANSPARENT VESSEL ‘TEST DATA FOR TESTS 5.15.1 TO 5.15. 6 =~ 0.53-IN. DOWNCUMER GAP
SUMMARY OF CALCULATED RESULTS

‘TEST DOWNCOMER DOWNCOMER LUWER PLENUM COLD LEG DOWNCOMER WATER FLOW J=A1R J-WATER (JGR)®e1/2 (JLS)x%1/2
© NQ AIR FLOW AIR DENSITY PRESSURE AIRFLOW WATER FLOW CONTINUITY DOWNCOMER OOWNCUOMER
{LB/SEC) (LB/FT*%3) (PSTA} (LB/SEC) (LB/SEC) ' (FT/SEC) (FT/SEC)

5.15. 1 0.0 0.1182 22.25 0.0 10.050 0.997 0.0 2,429 0.0 1.1991
5154 2 0.0 0.1202 22.75 0.0662 5.283 0.997 0.0 l1.272 0.0 ‘0.8694
5.15. 3 -0.0 - Jel180 22.25 0.1446 4.833 1.005 0.0 l.16% 0.0 0.8316
5«15 4 0.0 0.1181 22.25 0.2514 2.750 0.992 0.0 04662 0.0 0.6272
S5.15. 5 0.0 0.0649 12.25 0.0 5.817 J.933 0.0 1.401 0.0 0.9120
5.15. 6 0.0 0.0651 - 12.25 C.0 7.267 1.002 © 0.0 1.759 0.0 1.Ul94
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TABLE XVII (Contd.)

BYPASS ‘FLOW TEST GROUP 5.15

EXPERIMENTAL MEASURMENTS FOR TESTS 5.15.1 TO 5.15. 6 -- 0.53-IN. DOWNCOMER GAP

TESTY
NO

5415,
5.15.
S.15.
5¢15.
S5e15.

- Vs wWN -

Se15.

TEST
NO

l

5.15.
S. 15,
5. 15,
5.15,
5.15.

Vi wWwN -

S5e15.

o

TEST
NO

5.15.
5415,
S5¢15.
S.15.
5.15.

Vid W

5.15.

o

TEST
NO

5.15.
Sel5e
5¢15.
515,
5.15.

RM=CH-1 RM-CW~-2 FY=CHW~-1 FT-CwW-2 RM=HG~1 RM-HG-2 RM~-HG-3 RM-HG~4
(GPM) (GPM) (GPM) (GPM) (CFN) (CFM) (CFM) (CFM)
0.0 0.0 715.0 g.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 39.9 0.0 0.0 0.0 0.0
0.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 39.9 V.0 0.0 0.0 0.9
0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0
P-Cw-1 P=CW-2 P-HG-1 . P=HG-2 P=HG=3 TF-Cu-1 TF=-HG~1 TF-HG-2
(PSIG) (PSIG) (PSIG) (PSIG) (PSIG) (DEG F} ({DEG F) (DEG F)
J.0 0.0 0.0 0.0 0.0 47.5 0.0 0.0
9.5 0.0 0.0 0.0 0.0 50.0 79.0 0.0
2.0 0.0 0.0 0.0 0.0 48.0 J.0 0.0
1.2 0.0 9.5 0.0 0.0 48.0 0.0 0.0
V.0 0.0 0.0 0.0 0.0 47.5 0.0 0.0
0.0 0.0 0.0 0.0 0.0 47.5 0.0 0.0
LOWER PLENUM FLOW N BYPASS FLOW
- ——— - -— LOWER
INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM p-Lp-1
HEIGHT WE [GHT COLLECTICN WEIGHT WEIGHT COLLECTION LEVEL (PSIG)
(sl (sl (SEC) (Ls) s (SEC) (IN)
141.0 442.5 30.0 103.0 145.0 120.0 12.0 '10.0
267.0 425.5 30.0 145.0 160.0 - 60,0 10.0 10.5
272.0 41l7.0 30.0 © 12965 174.5 60.0 10.0 10.0
169.5 252.0 30.0 L148.5 231.0 30.0 10.0 10.9
145.0 319.5 -30.0 116.5 331.0 30.0 0.0 0.0
219.0 437.0 30.0 265.0 465.0° 30.0 9.0 . 0.0
RM~-CG~1 RM-CG-2" FT-CG-1" P-CG-1 P-CG-2 TF-CG-1 TF-C5-2
(CFM) (CFM) (CFM) (PSIG) (PSIG) (DEG .F) (DEG F)
1 0.0 0.0 0.0 0.0 0.0 0.0 u.0
2 0.0 30.0 0.0 0.0 35.0 0.0 84.0
3 0.9 0.0 14.9 95.5 0.0 84.5 0.0
4 0.0 0.0 29.5 92.0 J.0 90.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

FT-HG-1
(CFM)

0.0
0.0
0.0
0.0
0.0

0.0

TF-HG-3
{DEG F)

TE-LP-1
{DEG F)

48.0
51.0
49.0
48.5
49.5

48,0

FT=HG-2
(CFM)

P=3AR0
{PSTA)

12.3
12.3
12.3
12.3
12.3

12.3
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‘TABLE XVII (Contd.)

BYPASS FLOW TEST GROUP 5.15

EXPERIMENTAL MEASURMENTS FOR TESTS 5.15.1 TO 5.15. 6 -=- 0.53~IN. DOWNCOMER 5AP

TEST RM-CG-1 RM~CG~2 FT-CG-1 P-CG~1 P-CG-2 TF-CG-1 TF-CG-2
NO {CFM) {CFM) (CFM) (psiG) - (PSIG) (CEG F) (DEG F)
5.15. 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0



TABLE XIX

BYPASS FLOW TEST GROUP,9.5

16

TRANSPARENT VESSEL TEST DATA FOR TESTS 9.5.1 TOD 9.5.10 -~ 1.58-1N. DOWNCOMER GAP
SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER .DCWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J-AIR J-WATER {IG*)%s1/2 (JL*)*%1/2

NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMEP DOUNC OMER
(LB/SEC) (LB/FT#ss3) (PS1A) {LB/SEC) (LB/SEC) (FT/SEC) (FT/SEC)
9.5+ 1 0.0 0.1199 22.70 0.1277 4,567 0.989 ¢.0 0.311 0.0 0.3269
De5. 2 0.0 0.4177 22.20 0.1278 9.825 0.987 Ved 0.669 0.0 0.4795
9.5+ 3 0.0 J.1268 23,70 0.1249 13.625 0.975 0.0 0.928 0.0 0.5647
V.5 4 0.0 0.1184 22.20 0.1313 3.550 1.002 0.0 D+242 0.0 0.2882
9.5+ 5 0.0 0.1179 22,20 0.1276 - 7.633 Ve.968 0.0 J2.520 0.0 0.4227
Je5. 6 0.0 0.1184 22.20 0.1267 LL.0L7 0.994% 0.0 2.750 0.0 0.5078
9.5. 7 0.0 O.1216 22.88 0.2080 3.51L7 0.997 00 0.240 0.0 0.2869
745+ 8 3.0° 0.1199 22.63 0.2061 40433 0.980 0.0 0.302 0.0 0.3221
Ye5. 9 0.9 Q.1200 22.63 041995 . 9.117 0,990 0.0 0.621 0.0 0.4016
9.5.10 0.0 0.1178 22.13 0.1917 12.850 0.997 0«0 0.875 0.0 0.5484



TABLE XIX (Contd.)

BYPASS FLOW TEST GROUP 9.5

z6

EXPERIMENTAL MEASURMENTS FOR TESTS 9.5.1 TO 9.5.10 ~= 1.58-IN. DOWNCOMER GAP

TEST RM-CH-1 RM=CW-2 FT-CW-1 FT-Cw-2 RM=HG~1 RM=-HG=2 RM-HG-3 RM-HG~4% FT~HG-1 FT-HG-2

NO 1GPM) (GPM) 1GPM) (GPM) (CFM) (CFM) (CFH) {CFM) (CFM) (CFM)
9.5. 1 Ja.0 0.0 0.0 40.0 0.0 0.0 0.0 2.0 0.0 0.0
9.5 ¢ 0.0 0.0 89.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0
Ye5. 3 0.0 0.0 129.0 0.0 0.0 0.0 Jey 0.0 0.0 0.0
9.5. 4 0.0 0.0 0.0 3001 0.0 0.0 V.0 0.9 0.0 0.0
9.5. 5 0.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9.5. 6 040 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9.5. 7 0.0 0.0 0.0 30.2 0.0 0.0 0.0 0.0 0.0 0.0
9.5. 8 0.0 0.0 0.0 39.9 V.l 0.0 0.0 0.0 0.0 4.0
9.5. 7 V.0 0.0 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9.5.10 Vel 0.0 130.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0

TEST P-CH-1 P-CW-2 P-HG-1 P -HG-2 P<HG-3 TF=Ch-1 TF-HG-1 TF-HG-2 TF<HG-3 P-BARO

NO {PSIG) {PSIG) {PSIG) {PSIG) {(PSIG) {DEG F) IDEG F) {DES F) (DEG F) (PSI1A)
9.5. 1 14.0 0.0 11.0 95.0 [V 51.0 0.0 0.0 0.0 12.2
9.5+ 2 17.0 0.0 0.0 J.v 0.0 - 48.0 0.0 0.0 0.0 12.2
9.5. 3 2440 u.0 0.0 0.0 0.0 44.5 - 0.0 0.0 0.0 12.2
9.5. 4 15.0 0.0 11.0 97.0 76.0 . 46.0 iLo.0 82.0 89.0 12.2
9.5. 5 15.0 V.0 11.0 96490 73.0 4T 81.0 81.0 80.0 12.2
9.5. 6 19.0 0.9 11.0 96.0 73.0 46.0 81.0 80.0 80.0 12.2
9.5. 7 13.0 0.0 1.7 100.0 31.0 48.0 80.5 0.9 0.0 1254
9.5. 8 14.0 T 0.0 © 0.2 0.0 30.5 48.5 8u.u 0.0 0.0 12.4
9.5. 9 21.0 0.0 10.0 0.9 30.0 49.0 80.0 0.0 0.0 12.4
9.5.10 20.0 0.0 9.0 0.0 29.5 47.0 80.0 0.9 0.0 12.4

LOWER PLENUM FLOW BYPASS FLOW

: : -- : e LOWER

TEST TINITIAL FINAL TIME OF  INITIAL FINAL TIME OF PLENUM P-1LP-1 TE-LP-1

NO WELGHT WEIGHT - COLLECTION WEIGHT WEIGHT  CULLECTION  LEVEL (PSIG) (DEG F)

: (Ls) (sl (SEC) (L8} (ws) (SEC) CIN)

9.5. 1 153.5 290.5 30.0 147.0 175.0 30.0 12.0 10.5 51.0
9.5. 2 202.5 399.0 20.0 175.0 246 .5 30.0 5.0 10.0 49.0
9.5. 3 185.0 457.5 20.0 246.5 362.5 30.0 5.0 11.5 44.5
9.5. & 142.0 355.0 60.0 105.0 143.5 60.0 12.0 10.0 46.0
9.5. 5 179.0 399.0 30.0 143.5 2510 60.0 12.0 10.0 48.0
9.5. 6 187.5 518.0 30.0 188.0 35645 60.0 5.0 10.0 46.0
9.5. 7 160.5 26640 30.0 296.5 316.5 30.0 12.0 10.5 48.0
9.5. 8 190.5 329.5 30.0 261.0 292.0 31.0 12.0 10.2 49.5
9ebe 9 160.0 433.5 30.0 157.5 255.5 30.0 o9 10.2 49.0
9.5.10 15440 411.0 20.0 - 114.0 269.0 3040 5.0 9.7 47.0



TABLE XIX (Contd.)

BYPASS FLOW TEST GROUP 9.5

3

€6

EXPERIMENTAL MEASURMENTS FOR TESTS 9.5.1 TO 9.5.10 == 1.58-1IN. DOANCOMER GAP

TEST KRM-CG~1 RM-CG-2 . FT-CG-1 P-CG-1 P-£G-2 TF-CG-1 TF-CG-2

NO {CFN) tCFM) (CFM) (PSIG) tPSIG) (DEG F) {DEG F)
9.5. 1 0.0 0.0 1446 96.0 35.0 97.0 92.5
945.-2 V.0 0.0 l4.7 96.0 35.0 10l.5 98.0
9¢5. 3 0.0 0.0 14,9 " 96.0 0.V 104.5 0.0
9.5+ 4 0.0 0.0 14.9 97.0 35,0 96.5 93.5
9.5. 5 0.0 040 14,7 96.0 34.0 101.5 97.5
9.5. 6 0.0 0.0 14.7 96.0. 3440 106.5 103,5
9.5. 7 2.0 U.0 22.1 100.0 C.0 16.0 0.0
9.5. 8 0.0 0.0 22.3 98.5 0.0 80.0 0.0
9.5 9 0.0 0.0 2242 9.5 G0 84.5 0.0
9.5.10 0.0 3.0 21.9 95.0 7.0 92.5 0.9



flow on the bypass flow. Two types of tests were also performed in which the geometry of
the upper annulus was modified to investigate the effect on bypass flow of changing the
flow path between the cold leg vessel inlet and the cold leg vessel outlet. For the first type
of tests, the hot leg simulators were removed from the upper annulus to provide a more
direct flow path from the vessel cold leg inlet to the cold leg outlet. The purpose of these
tests was to determine whether this unrestricted flow path resulted in additional bypass flow
‘around the entrance to the downcomer. Test results from these tests are presented in Table
XVI.

Additional modified upper annulus bypass flow tests were conducted in which an
extension was placed on top of the normal transparent vessel upper annulus and the entire
core barrel was raised 10 inches. Raising the core barrel lengthened the upper annulus region
by 10 inches and effectively shortened the downcomer by the same amount. The hot leg
simulators were appropriately moved on the core barrel to maintain their position in line
with the inlet cold leg and the bypass leg. Lengthening the upper annulus provided a larger
upper annulus vertical cross-sectional area in which the water entering from the cold leg
could flow more easily over the top of the hot leg simulator and thereby reach the bypass
leg more easily than with the shorter length upper annulus.

The purpose of these tests was to determine whether the potential for an increased
flow through the upper annu]us region would affect the bypass flow. Test results from these
tests are presented in Table XVII.

Bypass flow tests were also performed to investigate the effect of the cold leg inlet
flow velocity on the bypass flow phenomena. The cold leg flow area and, consequently, the
velocity of the cold leg flow was varied by removing the cold leg nozzle insert at the cold leg
inlet into the vessel and at the cold leg outlet. Removing the nozzle insert resulted in a flow
area increase from 0.01227 ft2 to 0.03758 ft2 or about a factor of three increase. Results
from these tests are presented in Table XVIII. '

3. MODIFIED UPPER ANNULUS GEOMETRY TESTS

Countercurrent flow tests were performed with several different upper annulus
configurations. The objective of these tests was to provide data that could be compared with
the baseline countercurrent flow data to determine whether geometry differences in the
upper annulus or changes in the upper annulus inlet fluid velocity have significant influence
on countercurrent flow phenomena. Changes in the upper. annulus geometry were
accomplished by varying the depth (the distance from the cold leg centerline to the
beginning of the downcomer) and the height (the distance from the cold leg centerline to
~ the baffle) of the upper annulus and by removing restrictions in the flow path between the
cold leg inlet and the vessel outlet. The velocity of the fluid entering the upper annulus from
the cold leg inlet and leaving the upper annulus through the vessel.cold leg outlet was varied
by removing the cold leg nozzle inserts. The results from these countercurrent flow tests
with a modified upper annulus are presented in Tables XX through XXVI.

94



$6

TABLE XX

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.4

TEST
NO

Sele-
Seb.

TRANSPARENT VESSEL TEST NDATA FOP TESTS 5.4.1 TO 5.4.18 -~ 0.53-IN. DOWNCOMER GAP.

SUMMARY OF CALCULATED RESULTS

DOWNCOMRER
AIR FLOW
(LB/SEC)

3.0076
0.0152
0.0222
0.0222
0.0178

0.0296
0.0379
0.0383
0.0325
0.0427

0.0613
0.0783
0.1057
0.1343
0.1671

0.1866
0.2054
J.2195

NCWNCIMFER
&IR DENSITY
(LB/FT%%3)

Jelloa
JellbD
0.1164
J.1169
V.1169

Jell69
0.1166
D.1165
0.1162
0.1165

0.1165
v.l165
Jelle2
Q.11A2
0.1156

Oe.l151
della?
0.1132

LOWER PLENUM
PRESSURE
(PSTA)

22,34
22.34
22.34
22.34
22.34

22.34
22.34
22.35
22.35
22.35

22.35
22.35
22.35
22.35
22.35
22.35

22.35
22.35

COLD LEG
AIR FLOW
(LB/SEC)

coocoo
DRI
COQ0OCO

[N =Re]
IR
cCOoOC

DAWNCDMER
WATEPR FLOW
(LB/SEC)

5.500
5.410
4,200
4.850
5.580

3.860
3.417
3.553
-3.720
3.012

2.450
1.960
1.137
0.579
0.271

0.161
0.092
0.050

WATER FLOW
CONTINUITY

0.989
0.973
U.984
1.028
1.003

1.018
J.994
1.030
1.005
0.995

1.012
0.982
1.025
1.023
1.009

0.919
0.999
0.993

J-AIR
DOWNCOMER
(FT/SEC)

0.98
1.96
2.87
2.86
2.29

3.81
4.89
4.95
4.2
5.51

7.92
10.11
13.67
17.43
21,72

24436
26.91
29.14

J=-WATER
DOWMCOMER
(FT/SEC)

1.325
1.303
1.011
1.168
1.344

0.930
0.823
0.856
0.896
0.725

2.590
0,472
0.274
0.139
0.065

0.9239
0.022
0.012

(UG )%%1/2  (JLx)*%x1/2

0.1584
0.2243
0.2713
0.2710
0.2426

0.3131
0.3542
0.3563
0.3284
0.3762

0.4507
0.5093
0.5921
0.6685
0.7452

0.7884
0.8278
0.8587

0.8870
0.8798
0.7752
C.8330
0.8935

0.7431
0.6991
0.7129
0.7295
0.6565

0.5920

0.5295

0.4034
0.2877
0.1971

J.1518
0.1145
0.0846



TABLE XX' (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.4

96

EXPERIMENT AL MEASURMENTS FOR TESTS 5.4.1 TO 5.4.18 -+ 0.53~IN. DOWNCOMER GAP

TEST RM-CW-1 RM=CW-2 FT-CwW-1 FT-CW-2 'RM-HG-1 RM—HG=-2 RM=HG-3 RM=HG-4 FT-HG-1 FY-HG-2

NO {GPM) (5PM) (GPM) (GPM) (CF M) (CFMY (CEM) ({CFH) (CFM) | (CFM)
5.4, 1 30.0 10.0 0.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0
Seba 2 30.0 10.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
5.4. 3 37.0 10.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
Selbs & 30.0 4.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
S5¢4e 5 30.0 10.0 0.0 0.0 0.0 0.0 12.00 0.0 0.0 0.0
Se4s 6 30.0 . 10.0 0.0 0.0 0.0 0.0 20.00 0.0 0:0 0.0
S5¢4. 7 30,0 10.0 0.0 0.0 0.0 . 0.0 25.00 0.0 0.0 0.0
Se4. 8 30.0 0.0 0.0 0.0 0.0 25.00 0.0 0.0 0.0 0.0
Sebe 9 30.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0 0.0
5.4.10 25.0 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0
Se4.ll 29,0 0.0 0.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0
504012 15.0 0.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0
5.4.13° 15.0 0.0 0.0 0.0 0.0 70.00 0.0 0.0 0.0 0.0
Sebelé 10.0 0.0 0.0 0.0 30.00 60.00 0.0 0.0 0.0 0.0
Se4.15 5.0 0.0 0.0 0.0 60.00 50.00 0.0 0.0 0.0 0.0
Se4asl6 3.0 0.0 0.0 0,0 60.00 60.00 0.0 0.0 0.0 0.0
5.4.17 3.0 0.0 0.0 0.0 70.00 60.00 0.0 0.0 0.0 0.0

4.18 3.0 0.0 0.0 0.0 70.00 70.00 0.0 0.0 0.0 0.0

\
TEST P-CW-1 P-CH-=2 P-HG-1 P-HG-2 P-HG-3 TF-CW-1 TF-HG-1 TE=HG=2 TF-HG-3 P-BARD

NO (PSIGY {PSIG) (PSIG) (PSIG) {PSIG) (DEG F) (DEG F) (DEG F) (DEG F) (PS1A)
Selas 1 2.0 9.5 10.0 0.0 0.0 58.0 87.0 0.9 0.0 12.3
Se4. 2 2.0 10.0 10.0 0.0 0.0 60.0 86.0 0.0 0.0 12.3
5.4¢ 3 7.0 9.0 9.0 0.0 0.0 58.0 86.0 0.0 0.0 12.3
S5ele & 2.0 9.0 9.0 0.0 0.0 57.0 86.0 0.0 0.0 12.3
5.4. 5 V.0 9.0 9.0 0.0 0.0 57.0 84.0 G.0 0.0 12.3
Se4e 6 0.0 9.0 9.0 0.0 0.0 56,0 85.0 0.0 0.0 12.3
Sebe T 0.0 9.0 10.0° 0.0 0.0 57.0 85.0 0i0 0.0 12.3
5.4, 8 0.0 19.0 10.0 0.0 0.0 58.0 77.0 0.0 0.0 12.3
5.4, 9 0.0 11.0 13.0 0.9 0.0 59.0 78.0 0.0 ~ 0.0 12.3

5.4.10 2.0 7.V 7.0 0.0 0.0 58.0 81.0 0.0 0.0 12.3
"Se4.ll 0.0 8.0 10.0 0.0 0.0 58.0 82.0 0.0 0.0 12.3
Sebel?2 0.0 10.0 11.0 0.0 0.0 58.0 87.0 0.0 0.0 12.3
Se4.13 0.0 2.0 9.0 0.0 0.0 58.0 92.5 0.0 0.0 12.3
Sedolt 0.0 8.0 9.0 0.0 0.0 59.90 92.5 0.0 0.0 12.3
5.4.15 V.0 10.0 10.0 0.0 0.0 $9.0 106.0 0.0 0.0 12.3
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TABLE XX (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.4

EXPEPI%EN*AL MEASURMENTS FOR TESTS 5.4.1 TO 5.4.18 == 0.53-IN. DOWNCOMEP GAP

TEST P-ZW-1 P—CH=2 P-HG-1 P=-HG=-2 P~HG-3 TF-CW-1 TF-HG-1
NO (PSIG) (PSIG) (PS1G) (PSIG) (PSIG) (NEG F) (DEG F)
5.4.16 J.0 10.0 11.0 0.0 0.0 62.0 106.5
5.4.17 . 2.0 10.0 11.0 0.0 0.0 79.0 93.5
5.4.18 70 19.0 “11.0 0.0 0.0 75.0 106.0

LOWER PLENUM FLOW BYPASS FLOW

- —— LOWER

TEST IMITIAL FIMAL TIME NF INTTIAL FINAL . TIME OF PLENUM
NO WEIGHT WE IGHT COLLECTICN " WEIGHT . WEIGHT COLLECTION LEVEL
(L8} (L8} (SEC) . (sl (LB) (SEC) (IN)

S5¢4. 1 132.5 270.0 25.0 95.0 95.0 45.0 12.0
5.4 2 270.0 405.3 25.0 95.0 95.0 40.0 12.0
5.4, 3 405.3 . 531.3 30.0 95.0 165.0 55.0 12.0
5.4+ & 45643 552.3 20.0 165.0 165.5 60.0 12.0
5.4 5 2990.5 43u.0 25.0 165.5 165.5 40.0 12.0
Setes 6 430.0 526.5 25.0 165.5 264.5 55.0 12.0
S5¢4. 7 461.5 564.0 30.0 264.5 380.5 55.0 12.0
Se4o 8 132.5 240.5 30.4 ' 90.0 123.5 45.0 12.0
Se4e 9 249.5 333.5 25.0 123.5 144.8 45.0 12.0
5.4.10 333.5 393.8 20.0 144.8 164.8 45.0 12.0
S5e4.ll 339.3 400.5 25.0 164.8 184.8 55.0 12.0
5¢4412 40045 449.5 25.0 184.8 190.5 65.0 12.0
Se4.13 . 449.5 495.0 40.0 190.5 230.5 40.0 12.0
5¢4.1% * 495.0 515.3 35.0. 230.5 268.5 45.0 12.9
S.4.15 515.3 ' 52448 35.0 268.5 290.0 50.0 12.0
5:4.16 524.8 532.0 45.0 290.0 300.0 45.0 12.0
5.4.17 133.0 138.5 60.0 93.0 119.0 80.0 12.0
5.4.18 138.5 141.5 60.0 119.0 144.5 70.0 12.0

TF-HG-2
(DEG F)

p-LpP-1
{PSIG)

12.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.90
10.0

10.0
10.0
10.0
10.0
10.0

10.9
10.0
10.0

TF-HG-3
(CEG F)

0.0
0.0
0.0

TF-LP-1

(DEG F)

58.0
60.0
58.0
56.0
56.0

56.0
57.0
58.0
59.0
58.0

58.0
58.0
59.0
59.0
62.0

64.0
66.0
73.0

P-BARO
(PS14)

12.3
12.3
12.3
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MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.8

TABLE XXI

TEST
NO

5.8,
5.8
5.8.
5.8.
5.8,

508
5.8,
5.8,
5.8,

W& WN e

O~

TRANSPAPENT VESSEL TEST DATA FOR TESTS 5.8.1 T 5.8. 9 -~ 0.53-IN. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

DAOWNCOMER
AlR FLOW
{LB/SEC)

0.0219
v.0219
0.0329
040437
0.0655

041090
0.1961
0.1463
0.1569

DIWNCOMER
ATR DENSITY
(LB/FT%%3)

J.1165
J.1159
Q.1170
V.1172
0.1160

0.1181
0.1185
0.1146
0.1157

LOWEP PLENUM
PRESSURE
(PSIA)

21.67
21.99
22.24
22.24
21.99

22.49
22.49
22.49
22424

COLD LEG
ATR FLOW
(LB/SEC)

DOWNCOMER

WATER FLOW

WATER FLOW CONTINUITY

{L8/SEC)

4.086
44233
3.541
3.100
2.217

0.792
0.025
‘04233
0.142

0.979
1.035
0.982
1.045
1.043

1.020
0.998
1.016
0.975

J=ALR
DOWNCOMER
(FT/SEC)

2.87
2.84
4.23
5.60
8.48

13.87
24.88
18.85
20.39

J=WATEPR .
DONMCOMER
(FT/SEC)

0.9%4
1.019
0.853
0.747
0.534

0.191
0.006
0.056
0.034

(JG*)**1/2

0.2702
0.2696
0.3297
0.3796
0.4661

0.5988
0.8024
0.6957
0.7221

(JLA)%%1/2

0.7646
0.7782
0.7117
0.6660
0.5631

0.3365
0.0598
0.1827
0.1424
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TABLE XXI (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.8

" EXPERIMENTAL MEASURMENTS FOR TESTS 5.8.1 TO 5.8, 9 —— 0.53—IN. JONNCOMER GAP

TEST RM-CH-1 RM-CW=-2 FT-CH-1 FT-CW-2 RM-HG~1 "RM-HG-2 RM-HG~3
NO (GPM) {GPM) ({GPM) {GPM) (CFM) (CFM) (CFM)
5.8. 1 0.0 0.0 60.0 0.0 0.0 0.0 10.00
5.8. 2 0.0 0.0 0.0 45.0 0.0 0.0 10.00
5.8. 3 U.0 0.0 0.0 44.9 0.0 0.0 15.00
5.8. 4 0.0 0.0 0.0 34.9 0.0 0.8 20.00
5.8. 5 0.0 0.0 0.0 24.9 0.0 0.0 30.00
5.8. 6 0.0 0.0 0.0 20.0 50.00 0.0 0.0
5.8, 7 0.0 0.0 0.0 10.1 90.00 0.0 0.0
5.8, 8 D.0 0.0 0.0 8.0 0.0 0.0 0.0
5.8, 9 0.0 0.0 0.0 5.0 0.0 0.0 0.0
TEST P-Cu-1 P-CwW=2 P-HG-1 P-HG-2 P-HG-3 TF-Cw-1 TF-HG-1

NO (psiG) (PSIG) (PSIG) (PSIG): (PSIG) (DEG F) ({DEG F)
5.8. 1 9.7 0.0 9.0 97.5 33.5 50.C 78.5
5.8. 2 9.5 0.0 8.5 100.0 v 33.5 52.C 78.0
5.8. 3 10.2 0.0 10.0 98.5 33.5 52.5 77.0
5.8. 4 10.0 0.0 9.5 97.5 33.0 . 51.C 75.0
5+.8. 5 7.5 0.0 8.0 97.0 33.0 5l.C 75.0
5.8, 6 Fe2 0.0 10.2 95.5 33.0 51.0 74.0
5.8. 7 T 0.0 10,6 94.0 33.0 51.5 77.0
5.8. 8 9.5 0.0 10.0 97.0 33.0 - 59.5 ‘80.5
5.8. 9 9.7 0.0 10.0 96.0 33.5 57.0 . 83.5

LOWEP. PLENUM FLOW . BYPASS FLOW
- - —_— LOWER
TEST INTTIAL FINAL TIME NF INITIAL FINAL TIME DF PLENUM
NO WEIGHT WEIGHT COLLECTICN WEIGHT WEIGHT COLLECTION LEVEL
(L3) e) (SEC) (L8) (Laj (SEC) . (IN) -
5.8. 1 - l4l.5 260.0 29.0 311.0 556.0 69.0 12.0
S.8. 2 14930 267.0 30.0 102.0 236.5 60.0 12.0
S.8. 3 163.0 271.0 30.5 - 219.0 374.5 60.0 12.0
5.8. 4 156.5 249.5 30.0 220.5 339.0 60.0 ) 12.0
5.8. 5 171.5 - 238.0 30.0 270.5 354.5 60.0 12.0
5.8. 6 143.0 190.5 60.0 127.5 250.5 60.0 . 12.90
5.8 7 158.5 163.0 130.0 193.0 275.5. 60.0 12.0
5.8. 8 158.5 186.5 120.0 275.5 329.0 6.0 12.0
5.8, 9

186.5 203.5 120.0 280.5 312.5 60.0 12.0

RM-HG=-4

(CFM)

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

TF-HG-2
(NEG F)

75.0
73.0
73.0
73.0
T4.0

78.9
87.5
87.2
93.0

p-LP-1
{PSIG)

FT=HG~1
(CFM)

0.0
0.0
0.0
0.0
‘0.0

0.0
0.0
16.28
17.82

TF-HG-3
(DEG F)

T6.5
75.0
73.5
73.0
73.0

T4.0
75.0
83.5
87.0

TE-LP-1
({DEG F)

51.0
52.0
$3.0
52.0
51.5

54.0
52.5
60.5
59.0

FT=HG-2
(CFM)

[~X-N-K-] [~ X~-X-]

DRI
[~ XN -N-]

P=BARD
(PS1A)

12.2
12.2
12.2
12.2
12.2

12,2
12.2
12.2
12.2



TABLE XXII

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.10

001

TRANSPARENT VESSEL TEST DATA FOR TESTS S.10.1 TO 5.10., 9 =- 0.53~IN. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER  DOWNCOMER LOWER PLENUM CCLD LEG  DOWNCUMER  WATER FLOW J-AIR J=WATER - {JGR)®%1/2 (JL®)*%1/2
NO AIR FLOW AIR DENSITY  PRESSURE AIR FLOW . WATER FLOW CONTINUITY DUWNCOMNER  DOWNCOMER ’
(LB/SEC) (LB/FT*%3) (PS1A) (LB/SEC) {LB/SEC) {FT/SEC]  (FT/SEC)

5.10. 1 0.0109 0.1160 21.90 0.0 5.879 1.003 l.41 1.416 0.1903 0.9171
5.10. 2 U.0218 9.1215 22.90 0.0 4.050 - 0.915 2.70, 0.975 0.2661 0.7612
+5.10. 3 - 0.0219 3.1195 22.40 0.0 4.733 1.003 2.15 1.140 0.2673 0.8229
5.10. 4 0.0216 0.1209 22.65 0.0 3.879 0.974 - 2.69 0.934 0.2651 0.7450
5.10. 5 0.0328 0.1195 22.40 0.0 3.483 0.996 4.13 0.839 0.3275 0.7059
5.10. 6 0.0438 0.1207 22.65 0.0 2.750 1.027 5.45 0.662 0.3774 0.6272
5.10. 1 0.1092 0.1177 22.15 0,0 0.858 0.990 . 13.94 . 0.207 0.5997 0.3504
5.10. 8 0.1746 0.1190 22.40 0.9 0.200. 1.017 22.05 0.043 0.7563 0.1692
5.10. 9  0.1593 0.1187 22.40 0.0 0.250 1.021 20.18 0.069 0.7230 0.1891
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MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.10

TABLE XXII (Contd.)

TEST

NO

5410,
5.10.
5.10.
5.10.
5.10.

5.10.
5.10.
5.10.
5.10.

TESTY

NO

5.10.
5.10.
5¢10.
5. 10.
5.10.

5.10.
5.10.
5.10.
5410

TEST

NO

" s.10.

5.10.

" 5.10.

5.10.
50104

5.10.
5.10.
5.10.
5«10,

VR~ VS WN -

Vs W

OO ~Ne

Vs Wi

O o~

EXPERIMENTAL MEASURMENTS FOR TESTS 5.10.1 TO 5.10.° 9 —— 0.53-IN. DOWNCOMER GAP

RM-CW-1
(GPM)

[N =N~ COoCCCO

(o -N=No) CoOO0OO0

P-Cu-1
(PSIG)

9.5
11.2
- 10.0
10.5
10.0

INITIAL
WEIGHT
(L8}

138.0
203.0
25445
142.5
217.0

204.5
156.0
187.0
207.0

RM-CH-2
(GPM)

P-CH-2
(PSIG)

LOWER PLENUM FLOW

FINAL
WEIGHY
(s

308.5
329.5
396.5
255.0
321.5

287.0
207.5
211.0
237.0

TIME OF
COLLECTION

FT-CH-1 FT-CH-2
(GPM) (GPM)
60.0 0.0
60.0 0.0
60.0 0.0
0.0 44.9
0.0 44.9
0.0 35.0
0.0 25.1
0.0 15.0
0.0 4.9
P~HG-1 P-HG~2
(PS1G) (PSIG)
9.0 105.0
12.0 103.0
10.0 102.v
11.0 100.0
10.0 99.5
10.0 99.5
9.5 98.0
10.0 94,0
9.5 96.5
TIME OF INITIAL
COLLECTICN WEIGHT
{ SEC) (LB}
29.0 126.5
30.0 135.0
30.0 236.0
29.0 110.0
30.0 176.0
30.0 258.0
60.0 185.0
120.0 216.0
120.0 280.0

RM-HG-1
(CFM)

P-HG-3
(PSIG)

33.0
33.0
33.0
32.0
33.0

33.0
33.0
33.0
33.5 . -

BYPASS FLOW

FINAL
WEIGHT
(L8}

201.0
242.5
345.0
176.0
258.0

325.5
340.5
331.5
307.0°

RM=-HG-2
(CFM)

e s 0 0
o000 OScooco

COoOCOoOOo

oocc
- e & ]

TF=-Cw-1L
(DEG =)

49.5
48.0
45.5
45.0
45.5

45.0
46.0
46.5
48.0

(SEC)

30.0
30.4Q
30.0
30.0
30.0

30.0
60.0
60.0
60.0

RM-HG-3
(CFM)

5.90
10.00
10.u0
10.00
15.00

20.00
0.0
0.0
0.0

TF-HG-1
(DEG F)

79.0
78.0
78.0
78.5
77.0

77.0
T4.5
73.0
T4.0

LOWER

PLENUM

LEVEL
(IN)

12.0
12.0
12.0
12.9
12.0

12.0
12.0
12.0
12.0

RM=HG-4
(CFM)

TF-HG~-2
{DEG F)

73.0
72.5
T1.5
70.5
69.5

T71.0
69.5
73.5°
80.0

P=LP-]
(PSIG)

9.5
10.5
10.0
10.2
10.0

10.2

9.7
10.0
10.0

FT-HG-1
(CFM)

« 0 0 0 o o s o @
Vwooo [eN-N-N-N-]

._ .
~oCo [“ReR-NaNa]

TF-HG-3
(DEG F)

75.0
T4.0
73.5
73.0
72.5

71.5
T4.5
75.0
75.0

TE-LP~1
{DEG F)

49.5
48.5
46.0
45.5
46.0

46.5
48.0
48.0
49 .5

FT-HG-2
(CFN)

[~ReN~N-N]
. o s 8 8 o
cCooQoe

[=N-N~-Nel
.
Qo000

P-BARD
(Psta)

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4



TABLE XXIII

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.13

201

TRANSPARENT VESSEL TEST DATA FOR TESTS S5.13.1 TO S5.13.14 - 0.53-IN. DOWNCOMER GAP
SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER OOWNCOMER LOWER PLENUM COLD LEG OOWNCOMER WATER ‘RLOW J=-AIR J=WATER (JIGH)*%1/2  (JL*)%®]1/2
NO AIR FLOW ATR DENSITY PRESSURE AIR FLOW  WATER FLOW -CONTINUITY DOWNCOMER DOWNCOMER
(LB/SEC) (LB/FT®*3) (PSIA) ~ (LB/SEC) (LB/SEC) (FT/SEC) (FT/SEC)
5.13.. 1 0.0074 0.1185 22.117 0.0 5.567 0.959 0.94 1.341 ‘01562 0.8924
5.13. 2 0.0145 0.1212 22.67 0.0 5000 4017 1.80 1.204 0.2168 0.8458
S«.13. 3 0.0290 0.1225 - 22.92 0.0 3.650 0,882 3.55 0.879 0.3058 0.7226
5.13. 4 0.0285 0.1165 21.92 C.0 44250 1.034 3.68 1.023 0.3075 0.7798
5.13. 5 0.0432 0.1186 22.42 0.0 3.267 0.958 5.47 0.787 0.3765 0.6836
5.13. 6 0.0721 0.1158 21.79 Qa0 2.000 0.994 9.35 0.482 0.4893 0.5349
5.13. 7 0.0721 0.1175 22.29 0.0 0,733 1.058 9.22 0177 0.4875 0.3239
5.13. 8- 0.1750 0.1195 22.79 0.0 0.092 0.975 22.02 0.022 0.7565 Q. 1145
S5.13. 9 0.0147 0.1194 22.54 0.0 4.733 1.017 1.85 1.140 0.2190 0.8229
5.13.10 0.0147 0.1182 22.29 0.0 4.633 04995 1.86 l1.116 '0.2196 0.8142
Se.13.11 0.0219 0.1186 22.29 0.0 3.867 ‘1002 2.78 0.931 0.2681 0.7438
5.13.12 0.0733 0.1201 22.54 0.0 1.917 1.022 9.17 0.462 0.4888 0.5237
5.13.13 0.1170 0.1196 22.54% 0.0 0.617 0.987 le.71 0.149 0.6184 0.2970
5.13.14 0.0291 0.1175 22.04 0.0 3.633 0.987 3.73 0.875 ‘0.3099 0.7210



TABLE XXIII (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.13

€01

EXPERIMENTAL MEASURMENTS FOR TESTS S.13.1 TO S.13.14 -~ 0.53-IN. DOWNCOMER GAP

‘TEST RM=CHW-1 RM=CH-2 FT-CwW-1 FT-CwW=-2 RM=HG=-1 RM=-HG-2 RM=-HG-3 RM-HG—4 FT-HG-1 FT-HG-2
NG (GPM) (GPM) (GPM) (GPM) (CFM) (CFM) (CFm) (CFM) (CFM) (CFM)
5«13. 1 2.0 0.0 60.0 0.0 0.0 0.0 3.40 G.0 0.0 0.0
5¢13. 2 JeV 0.0 60.0 0.0 0.0 0.0 6.60 0.0 0.0 0.0
5.13. 3 0.0 0.0 0.0 45.0 V.0 . 0.0 13.40 0.0 0.0 0.0
5¢13. 4 0.0 0.0 0.0 44.5 0.0 0.0 13.20 0.9 0.0 0.0
5.13. 5 Ue 0 0.0 0.0 " 34.5 0.0 0.0 20.00 0.0 0.0 0.0
5¢.13. 6 0.0 0.0 0.0 25.2 33.50 0.0 0.0 0.0 0.0 0.0
Se13. 7 0.0 0.0 0.0 15.1 33.50 0.0 0.0 2.0 0.0 0.0
5.13. 8 0.0 0.0 0.0 5.0 80.00 0.0 0.0 0.9 0.0 0.0
5.13. 9 0.0 0.0 80.0 0.0 . 0.0 0.0 6.70 0.9 0.0 0.0
5.13.10 0.0 0.0 90.0 0.0 0.0 0.C 6.70 0.0 0.0 0.0
5.13.11 0.0 0.0 70.0 0.0 ) 0.0 Qeu 10.00 0.0 0.0 0.0
5.13.12 0.0 0.0 0.0 50.1 33.50 0.0 0.0 0.0 0.0 0.0
5.13.13 2.0 0.0 0.0 25.0 53.50 0.0 0.V 0.0 0.0 0.0
5.13.14 Jeu 0.0 60.0 * 0.0 ' 0.0 0.0 13.30 0.0 0.0 0.0
TEST P-CH=-1 P=CW=-2 P-HG-1 P-HG~2 P=HG-3 ‘TF=Cw-1 TF-HG-1 TF=HG-2 TF-HG-3 P-BAR(Q
NO (PSIG) (PSIG) | (PSIG) (PSIG) (PSIG) (DEG F) (DEG F) (DEG F) (DEG F) (PS1A)
5¢13. 1 9.5 0.0 10.5 0.0 33.5 44.0 . 8.0 0.0 80.0 12.4
S5«.13. 2 10.0 0.0 10.0 . V.0 33.5 45.0 79.0 0.0 76.0 12.4
5.13. 3 9.7 0.0 11.0 0.0 32.0 44.0 78.0 0.0 T4.0 12.4
5¢13. 4 9.5 0.0 11.0 0.0 32,0 48.0 78.0 0.0 73.0 "12.4
5.13. 5 10.5 0.0 10.5 0.0 32.90 50.0 17.0 0.0 T4.0 ’ 12.4
5.13. 6 8.7 0.0 9.2 0.0 32.0 47.5 Té.u 0.0 77.0 12.3
5.13. 7 9.2 0.0 9.6 0.0 32.0 53.0 769 0.0 77.0 12.3
5.13. 8 10.0 0.0 10.6 0.0 33.5 55.0 76.0 0.0 77.0 12.3
5.13. 9 9.7 0.0 10.3 0.0 33.5 49.5 78.0 0.9 76.0 12.3
5.13.10 9.5 0.0 9.9 0.0 33.5 48.5 78.0 0.2 76.0 12.3
5.13.11 9.7 0.0 9.7 0.0 33.5 47.0 78.0 0.0 76.0 12.3
5¢13.12 9.5 0.0 10.0 0.0 33.5 46.0 77.0 0.0 77.0 12.3
S5¢13.13 9.5 0.0 10.0 0.2 33.5 48.0 7.0 0.0 77.5 12.3
5.13.14 9.5 0.0 9.6 0.0 33.5 46.0 78.0 0.0 T6.0 12.3



TABLE XXIII (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 5.13

1441

EXPERIMENTAL MEASURMENTS FOR TESTS 5.13e1 TO 5e13.14 == 0.53-IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW

- - - - wm—mmmee——- - LOWER
TEST INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF-LP-1
NO WE IGHT WEIGHT COLLECTION WEIGHT WEIGHT ‘COLLECTION LEVEL (PSIG) {DEG F)

{La) (L8) (SEC) (L8) “Wws) {SEC) (IN)
S.13. 1 265.5 432.5 30.0 120.0 193.0 30.0 8.0 9.7 45.0
5«13, 2 141.5 291.5 30.0 106.0 210.5 30.0 8.0 10.2 45.0
5.13. 3 355.5 465.0 30.0 173.0 229.0 30.0 12.0 10.5 45.0
Se.13. 4 287.5 415.0 30.0 142.5 20740 30.0 12.0 9.5 48.0
5«13. 5 311.5 409.5 30.0 141.0 181.0 30.0 12.0 10.0 50.0
S5.13. 6 142.0 202.0 30.0 107.5 196.5 60.0 12.0 . 9.5 48.0
S5.13. 7 202.0 224.0 30.0 196.5 241.0 30.0 “’12.0 10.0 52.0
5.13. 8 224.0 235.0 120.0 241.0 276.0 60.0 12.0 10.5 * 55.0
5.13. 9 143.0 285.0 30.0 120.5 318.0 30.0 12.0 © 102 49.5
5.13.10 166.5 305.5 30.0 247.0 481.5 30.0 12.0 10.0 49.0
S5.13.11 "144.5 260.5 30.0 249.5 . 426.0 30.0 12.0 10.0 47.5
5¢.13.12 148.0 205.5 30.0 296.5 452.5 30.0 12.0 10.2 46.5
5.13.13 149.5 - 168.0 30.0 452.5 537.0 30.0 12.0 10.2 : 49.0

5.13.14 143.5 252.5 30.0 219.5 357.5 30.0 12.0 9.7 46.5



TABLE XXIV .

_MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 6.2

sol

TRAMSPARENT VESSEL TEST DATA FOR TESTS 6.2.1 T 6.2.17 == 0.63-1N, DOWNCOMER GAP

SUMMARY 0NF CALCULATED RESULTS

TEST DOAWNCOMER DOWNCOMER LOWER PLENUM CCLD LEG DOWNCCMER WATER FLOW J-AIR J-WATER (JG*)2%1/2 (JL*)e%1/2
NG AIR FLOW ATR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINJITY DOWNCOMER DOWMCOMEPR
(LB/SEC) (LB/FT=x3) (PSIA} (LB/SEC) (LB/SEC) (LFT/SEC) (FY/S<C)
6.2. 1 0.0152 9.1173 22.39 0.0 5.550 0.998 l.61 1.110 0.1953 0.7783
6e.2. 2 0.0300 0.1173 22.39 0.0 5.525 0.993 3.19 1.105 0.2746 0.7766
6.2. 3 Je 0452 0.1173 22429 0.0 5.650 1.017 %.80 1.130 0.3371 . 0.7853
be2. 4 0.0461 0.1173 22.39 0.0 4.037 0.994 4.91 0.807 0.3408 © 0.6639
624 5 0.0389 0.1185 22439 0.0 5.573 1.005 4.00 1.114 0.3094 0.7800
6.2. 6 0.0527 0.1176 22.39 0.0 5.425 v.980 5.59 1,085 0.3640 0.7695
6.2. 1 0.0538 Vell73 22439 0.0 3.569 0.997 5.72 0.714 0.3681 0.6241
ve2. 8 Ve0630 J.l176 22439 C.0 3.262 0.934 6.68 0.652 2.3979 0.5968
6.2. 9 0.0954 0.1173 22439 0.0 2.300 1.005 10.15 2.460 0.4902 0.5011
6e2.10 0.0639 J.1173 22.39 0.0 3.200 0.994 6.70 0.640 0.3983 0.5910
6.2.11 0.0758 0.1173 - 22.39 0.0 2.800 1.012 8.06 0.560 0.4369 0.5528
6.2.12 J. 1396 0.1173 22.39 0.9 1.783 1.014 11.66 0.357 0.5253 0.4412
6.2.13 Ve 1444 J.1171 22.39 0.0 1.058 0.984% 15.38 0.212 0.6032 0.3399
6.2.14 0.1722 0.1167 22.39 0.0 0.537 0.973 18.42 0.107 0.6593 0.2422
6e2.15 0.1836 J.1164 22.39 0.0 - 0.431 1.028 19.63 0.086 0.6812 0.2170
6.2.16 0.2021 0.1162 22439 0.0 0.325 0.983 21.74 0.065 0.7153 0.1883
642417 0.2347 Q.1155 22.39 0.0 0.169 1.076 25.36 0.034 0.7719 0.1357



TABLE XXIV (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 6.2

901

EXPERIMENTAL MEASURMENTS FOR TESTS 64241 TO 602.17 ~— 0.63-IN. DOWNCOMER GAP

TEST RM=CW-1 RM-CH-2 FT-CwW-1 FT-CW-2 RM-HG-1 RM~-HG-2 RM=-HG~3 RM-HG-4 FY-HG-1 FY-HG=-2
NO (GPM) (GoM) (GPM) . (GPM) (CFM) (CFM) (CFM) (CFM) (CFM) (CEM)
6e2. 1 30.0 10.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
6.24 2 32.0 10.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
be2. 3 39.0 10.0 0.0 0.0 0.0 30.00 0.0 0.0 - 0.0 0.0
6.2 4 30.0 10.0 0.0 0.0 0.0 30.00 0.0 a.0 0.0 0.0
6.2. 5 30.0 10.0 0.0 0.0 0.0 25.00 . 0.0 0.0 0.0 0.0
be2s 6 30.0 10.0 0.0 0.0 0.0 35.00 0.0 0.0 0.0 0.0
6.2. 7 30.0 10.0 0.0 0.0 0.0 35.00 0.0 2.0 0.0 0.0
6.2. 8 30.0 19.0 0.0 0.0 0.0 40,00 0.0 0.0 0.0 0.0
6.2. 9 37.0 0.0 0.0 0.0 0.0 60.00 0.0 0.0 0.0 0.0
6.2.10 33.0 0.0 0.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0
6.2.11 25.0 0.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0
6.2.12 20.0 0.0 0.0 0.0 70.00 0.0 0.0 0.0 0.0 0.0
6e2.13 12.0 0.0 0.0 0.0 90.00 0.0 0.0 0.0 0.0 0.0
6e2.14 8.0 0.0 0.0 0.0 60.00 50.00 0.0 0.0 0.0 0.0
6.2.15 5.4 Ve 0 0.0 0.0 60.00 60.00 0.0 0.0 0.0 0.0
6.2.16 5.0 0.0 0.0 0.0 70.00 60.00 0.0 0.0 0.0 0.0
6.2.17 3.0 0.0 0.0 0.0 80.00 70.00 0.0 0.0 0.0 0.0
TEST P=Cuy=-1 P-CW=2 T P=HG-1 P—HG-2 P=HG-3 TF-CwW-1 TF-H5-1 TF-HG-2 TF-HG-3 P-BARO
NGO {PSIG) (PSIG) (PS1G) (PSIG) (PS1G) ({DEG F) (DEG F) {DEG F) (DES F) {PSIA)
6.2. 1 7.0 9.7 9.5 0.2 0.0 55.0 75.0 0.0 0.0 12.4
6e2. 2 Jel 2.2 9.0 0.0 0.0 55.0 75.0 0.0 0.0 12.4
6.2. 3 0.0 9.0 9.0 0.9 0.0 55.0 75.0 0.0 0.0 12.4
6.2. & J.0 19.0 10.0 . 0.0 0.0 5540 76.0 0.0 0.0 12.4
6.2 5. J.0 9.7 9.5 0.0 0.0 55.0 76.0 0.0 0.0 12.4
6.2 0 Je 0 9.5 9.0 0.0 040 55.0 17.0 0.0 0.0 12.4
6.2 7 Je0 10.0 10.0 0.2 0.0 55.0 78.0 0.0 0.0 12.4
6.2, 8 J.0 9.5 11.0 0.0 0.0 54.0 73.0 0.0 0.0 12.4
6.2+ 9 J.0 10.0 11.0 0.0 0.0 54.0 77.0 0.0 0.0 12.4
6.2.10 Jo 0 10.0 11.0 0.0 0.0 55.0 77.0 0.0 0.0 12.4
6.2.11 Je0 10.0 9.0 0.0 0.0 55.0 76,0 0.0 0.0 12.4
6.2.12 Jed 19.0 10.0 0.9 0.0 55.0 78.0 0.0 0.0 12.4
6.2.13 Je 0 10.0 11.0 0.0 0.0 55.0 90.0 Q.0 0.0 12.4
6.2.14% Je0 9.0 11.0 0.0 0.0 55.0 96.5 0.0 0.0 12.4
6.2.15 %.0 9.0 10.0 0.0 0.0 56.0 102.0 2.0 0.0 12.4



TABLE XXIV (Contd.)

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 6.2

LOI

EXPERTMENT AL MEASURMENTS FOR TESTS 6.2.1 TO 6.2.17 -- 0.63-1IN, DOWNCOMER GAP

TEST P=CW=-1 P=Cw=-2 P-HG-1 P=HG-2 P—HG~-3 TF=Cu-1 TF-HG-1 TF-HG-2 TF=HG-3 P-BARD
NO (PSIG) {(PSIGH {PS1G) {PSIG) (PSIG) (DEG F) {DEG F) {NEG F) ({DEG F) (PSIA)
6.2.16 Je.D 10.0 11.0 0.0 0.0 56.0 .112.5 0.9 0.0 12.4
602617 J.0 10.0 . 11.0 0.0 0.0 57.0 113.5 0.0 0.0 12.4
LOWER PLENUM FLOW 8YPASS FLOW
- - - - - - LOHWER
TEST INITIAL FIMAL TIME OF INITIAL FINAL TIME OF PLENUM p-LpP-~1 TE-LP-1
- NO WEIGHT WE IGHT COLLECTICN WEIGHT HWE IGHT COLLECTION LEVEL {(PSiG) (DEG F)
(L3} (L8} {SEC) (L8) (L8) (SEC) (IN)
6020 1 132.5 243.5 20.0 85.5 85.5 45.0 12.0 10.0 55.0
«2s 2 2643.5 - 354.0 20.9 85.5 85.5 . T5.0 12.0 10.0 55.0
6620 3 300.0 413.0 20.0 85.5 ’ 36.5 120.0 12.0 10.0 55.0
6.2, 4 413,0 493.8 20.0 365 153.5 45.0 ’ 12.0 10.9 55.0
6e2. 5 426.3 56V.0 24.0 153.5 155.0 90.0 12.0 10.0 50.0
6e2. b 323.8 437.3 20.0 155.0 156.5 55.0 12.0 10.0 54.0
be24 7 437.3 580.0 40.0 156.5 245.5 45.0 12.0 10.0 : 55.0
6.2 8 346.0 411.3 20.0 245.5 334.0 40.0 12.0 10.0 54 .0
6e2. G 359.0 396.0 20.0 334.0 428.5 50.0 12.0 10.0 55.0
6.2.10 133.0 213.0 25.0 94,3 141.5 50.0 12.0 10.0 55.0
6.2.11 213.0 283.0 T 25.0 141.5 181.0 55.0 . 12.0 10.0 55.0
62412 233.0 336.5 30.0 181.0 253.5 70.0 12.0 10.0 - 55.0
66213 335.5 368.3 30.0 253.5 288.5 60.0 12.0 10.0 56.0
6e2.14 363.3 © 389,38 40.0 288.5 313.0 45.0 12.0 10.90 58.0
6.2.15 383.8 407.0 40.0 313.0 330.0 60.0 12.0 10.0 59.0
6.2.106 407.0 416.8 30.0 330.0 351.5 60.0 ' 12.0 10.0 61.0
6e2.17 4l6.8 423.5 40.0- 351.5 365.5 50.0 12.0 10.0 63.0



801

MODIFIED UPPER.ANNULUS.GEOMETRY TEST GROUP 9.2

.TABLE XXV

TRANSPARENT VESSEL,TEST,DATA FOR.TESTS.9.2,1.T

SUMMARY 0OF CALCULATED, RESULTS

TEST DOWNCOMER

NO ALR FLOW
(LB/SEC)
9.2. 1 0.1753
9.2. 2 0.1456
9.2.73  0.2600
9.2. 4 0.3770
9.2. 5 0.5006

_GHNCNMER
LATR DENSITY
C(LB/FTex3)

J.1188
7.1196
0.1183
0.1i92
2.1270

N

LOWER PLENUM
PRESSURE
(PSTA)

22.34
22.34
22.09
22,34
"24.09

_COLD. LEG

AR, FLOW
(LB/SEC)

0 9.2.,5 -- 1

_ DOWNCOMER
[ MATER FLOW
(L87SEC)

.11.133
10.533
7,083
42000
404833

SHATER FLOW
COMTENUITY

0.989
.0.983
1,008
1009
1,074

+58—1IN.. DOWNCOMER GAP

J-ALR
DOWNCOMER.
(ET/SEC)

6.27
5.17
9.34
13,45
16396

T The 7

J-WATER . (JGx)%=x1/2
DOWNCOMER .
{FT/SEC)

"0.758 0.3065
05718 0.2790
0,493 9.3739
04272 044494
:04057 0,5127

(JLx)%%1/2

0.5105
«0.4965
0.4072
0.3060
0.1397



601

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 9.2

TABLE XXV (Contd.)

TEST

NGO

9.2.
9.2.
9.2

9.2.

9.2.

TEST

NC

9.2.
9.2,
9.2.
2.2,
9.2.

TEST

NO

9.2.
9.2.
9,2.
9.2.
9.2,

(¢ O Vs

VP W -

VS WN =

EXPERIMENTAL MEASURMENTS FOR TESTS 9.2.1 TO 9.2. 5 == :1.58-IN. DOWNCOMER GAP
RM=-CW-1 RM=CW-2 FT-Ch-1 FT—CwW-2 RM-HG-1 .RM-HG-2 RM-HG-3
. {GPM) 1GPM) { GPM) ({GPM) {CFM) (CFM) {CFEM)

0.0 0.0 120.0 0.0 80.00 0.0 0.0
0.0 0.0 100.0 0.0 66.50 0.0 0.0
0.0 0.0 19.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 50,0 0.0 0.0 0.0
0.0 0.0 0.0 40.0 0.0 0.0 0.0
P-CW-1 P-CH-2 P-HG-1 P-HG-2 P-HG-3 TF-CW-1 PF-H5-1
(PSIG) (PSIG) tpPsSIG) {PSIG) (PSIG) (DEG F) (DEG F)
9.5 2.0 9.8 0.0 33.5 47.0 '73.0
10.0 0.0 10.2 0.0 33.5 44,0 76,0
9.7 0.0 10.5 95.5 33.5 44,0 82.0
19.0 0.0 11.2 92,5 33.0 45,5 84.0
11.5 . 0.0 13.2 90.0 33.0 4745 100.5

LOWER PLENUM FLOW

BYPASS FLOW

INITIAL
WEIGHT
(L3}

137.0.
272.5
197.0
141.0
252.5

FIMAL TIME DF  INITIAL
WETGHT  COLLECTICN WEIGHT
(LB) {SEC) (L8)
30440 15.0 100.0
430.5 15.0 180.5
409.5 30.0 188.5
261.0 30.0 102.5
302.5 60.0 156.0

FINAL
WEIGHT COLLECTION
{LB) (SEC)
180.5 15.0
227 .5 15.0
308.0 30.0
193.0 30.0
464.5 60.0

TIME OF

LOWER

PLENUM

LEVEL
(IN)

5.0
5.0
12.0
12.0
12.0

RM-HG—4
(CFM)

0.0
0.0
0.0
0.0
0.0

TE-HG-2

(DEG F)

0.0
0.0
92.5
96.5
119.0

p-LP-1
{PSIG)

FT-HG-1
{CEM)

0.0
0.0
29.62
44 49
S 63.T2

TE-HG-3
(DEG F)

76.0
76.5
0.0
0.0
0.0

TE-LP-1
{DEG F)

t

47.5
44.0
44,0
46.0
52.0

P-BARO
(PSTA}

12.3
12.3
12.3
12.3
12.3



011

TABLE XXVI

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 9.6

TEST
NQO

g . =)

TRANSPARENT VESSEL TEST DATA FOR TESTS 9.6.1 T 9.6, 6 == 1.58:IN. DOWNCOMER GAP

R RV

o

SUMMARY NF CALCULATED RESULTS

DOWNCOMER
AIR FLOW
(LB/SEC)

0.0868
0.1436
0.2571
0.4870
0.6026

0.6779

DOWNCNYER
AIR DENSITY
{LB/FT=%3)

9.1230
0.1183
0.1171
9.1291
9.1224

¥.1299

LOWER PLENUM
PRESSURE
(Ps1a)

23.29
22.29
22.04
24.30
23.30

24.55

COLD LEG

AIR FLOW.
(LB/SEG),

DOWNCOMER  WATER FLOW J-AIR J-WATER
WATER FLOW CONTINULTY DOWNCOMER  DOWNCOMER
(LB/SEC), (FE/SEC)  (ET/SEC)
14,275 0,.998, 3.00. 0.972
12,925 1,006 5.16, 9,880
§.263 1,005 9.33 0..564
2.167 1.051 16.03 0.143
0.56% 1,065 20,93 0.039,
0.175, 1.066 .+ 22.35 0.012

[JG*)**1/2

0.2139
0.2778
0.3727
0.5006
0.5644

045908

(JL*)*%1/2

0.5780
0.5500
0.4403
0.2252
0.1152

0.0640



IT1

MODIFIED UPPER ANNULUS GEOMETRY TEST GROUP 9.6

TABLE XXVI (Contd.)

TEST

NO

9.6,

9.6.:

9.6.
Febe
9.6.

TEST

NO

9.6,
9.6
Febe
9.0,
Feb.

ViH Wi

o

VS WN -

o

VS WN -

o

EXPERIMENTAL MEASURMENTS FOR TESTS 9.6.1 TO 9.6+ 6 —— 1.58-IN. DOWNCOMER GAP -

FT=Cw-2

RM—CW-1 RM—~CH-2 FT-CW-1 RM-HG~1
{GPM) (GPM) {GPM) {GPM) (CFM)
2.0 0.0 12t.0 0.0 40.00
0.0 0.0 129.0 0.0 66.50
0.0 0.0 100.0 0.0 0.0
0.0 0.0 60.0 0.0 0.0
2.0 0.0 0.0 30.3 0.0
0.0 0.0 0.0 20.0 0.0
P-CW-1 P-CH-2  P=HG-1 P-HG-2 P-HG-3
(PSIG) (PSIG) {PSIG) (PS1G) (PSIG)
10,7 0.0 11.0 100.0 33,0
19.0 0.0 10.5 97.5 32.5
9.7 0.0 10.5 94.0 0.0
13.0 0.0 14.5 93.0 0.0
11.7 0.0 13.5 90.0 0.0
11.5 0.0 15.6 ° 85.0 0.0
LOWER PLENUM FLOW BYPASS FLOW
INITIAL F INAL TIME OF  IMITIAL FIMAL
WEIGHT WEIGHT  COLLECTICN WEIGHT WEIGHT
(LB} (L) {SEC) . (sl {Ls)
141.5 427,90 20.0 115.5 191.0
165.5 424.0 20.0 118.0 21,5
14h.5 395,0 30.0 271.5 442.0
14440 209.0 30.0 103.0 301.0
193.0 210.0 30.0 244.5 362.0
21,0 220.5 60.0 195.0

111:5

RM-HG-2
(CFM)

TF-CwW-1
(DEG F)

51.0
48.0
47.0
47.0
49.5

50.0

TIME F
COLLECTION
" {SEC)

30.0
30.0
30.0
30.0
30.0

30.0

RM~HG-3
(CFM)

0.0
0.0
0.0
0.0
0.0

0.0

TF-HG~1
(DEG F}

80.0
77.0
78.0
80.0
88.0

97.0

LOWER

PLENUM

LEVEL
{INY

%)
4.0
12.9
12.0
12.0

12.0

RM-HG-4
tcem)

0.0
0.0
" 0.0
0.0
0.0

0.0

TF-HG-2
{DEG F)

0.0
0.0
86.0
85.0
102.0

112.0

FY-HG-1
(CEM)

0.0
0.0
29.36
56.03
73.59

88.59

TF-HG~-3
{DEG F)

TE-Lp-1
{DEG F)

51.0
48.5
48.0
48.0
54.0

54.0

P-B8ARO
{PSIA)

12.3
12.3
12.3
12.3
12.3

12.3



The depth of the upper annulus was changed by lowering the filler piece to the
bottom of the lower plenum which effectively decreased the length of the downcomer and
increased the length of the upper annulus by about 34 inches. Tests conducted with this
geometry are included in Test Groups 5.4 and 6.2. The geometry changes that resulted from
increasing the height of the upper annulus, removing the hot leg simulators, and removing
the nozzle inserts have been described in detail in the previous section on the bypass flow
tests.

4. SHORTENED CORE BARREL TESTS

Tests were performed to investigate the effect on countercurrent flow of shortening
the length of the downcomer. The downcomer was shortened from its nominal length of
about 68 inches by shortening the length of the core barrel. For those tests with the
shortened core barrel, the length of the downcomer was defined as the distance from the
top of the downcomer filler piece to the bottom of the core barrel; or, if a filler piece was
not used as part of the downcomer, the length was defined as the distance from the
centerline of the cold leg pipe to the bottom of the core barrel. The shortened downcomers
which used a filler piece were 34, 24, and 6 inches in length. The 34-inch downcomer length
resulted when the core barrel was cut in half. The 24- and 6-inch downcomer lengths were
based on scaling the ratio of the Semiscale core barrel diameter divided by the downcomer
length to this same ratio for the Loss-of-Fluid-Test (LOFT) reactor system and a typical
pressurized water reactor (PWR), respectively. A 12-inch downcomer resulted when the core
barrel cut for the 6-inch-length downcomer, which included a filler piece, was used in .a
downcomer configuration without a filler piece. Results from the shortened doewncoemer
tests are included in Tables XXVII through XXXi.

5. TWO-PHASE COLD LEG MIXTURE TESTS

Tests were performed to investigate the effect on countercurrent flow of a two-phase
mixture entering the upper annulus through the core barrel. A range of different cold leg air
flow rates was used in an attempt to cover the wide range of steam-water mixtures that
could be entering the Semiscale vessel during the ECC injection period of a blowdown test.
The results from the two-phase cold leg mixture tests are presented in Tables XXXII
through XXXVI. ’

6. COMBINED EFFECTS TESTS

Ten groups of tests were conducted with a combination of one or more of the
following changes to the system geometry or to two-phase flow in the cold leg: downcomer
length shortened, upper annulus depth and height changed, hot leg simulator removed, cold

112



TABLE XXVII

SHORTENED CORE BARREL TEST GROUP 3.1

elr

-TRAMSPARENT VESSEL TEST DATA FOR TESYTS 3.1.1 TO 3.1.31 -- 0.39-IN. ODOWNCOMER GAP
SUMMAPY NF CALCULATED RESULTS

TEST DOWNCIMER DOWNCOMER  LOWER PLENUM CCLD LESG DOWNCIMER WATER FLOW J=AIR J-HWATER {JG*)a=1/2  (JL®)*%1/2

N0 AIR FLOW AIR DENSITY PRESSURE -ATR FLOW WATER SLOW CONTINUITY DOWNCOMER DOWNCOMER
(L8/SEC) (LB/ET*=3) (PS1a) (LB/SEC) ~ (LB/SEC) (FT/SEC) (FY/SEC)

3.1. 1 0.0 0.0648 "12.35 0.0 4.958 . 0920 0.0 1.565 0.0 . 1.0373
3410 2 70.0075 0.1172 22,35 - 0.0 3.600 1.008 1.26 l1.136 - 01935 0.8840
3.1. 3 0.0077 0.1162 22.35 0.0 3.420 0.986 1.30 1.079 0.1962 ° 0.8616
3.1. .4 0.0151 J.1170 22.35 0.0 2.920 0.991 : 2455 0.921 0.2755 0.7962
3.10 5 0. 0152 J.1169 22.35 0.0 2.743 .7 14053 2.57 0.866 0.2764 - 07716
3.1. 6 0.0230 J.1167 22,35 0.0 24550 . 1.000 3.88 0.805 0.3396 0.7440
3.1 7 0.0224 J.1171 22.35 0.0 2.340 1.048 3.77 0.738 0.3354 0.7127
3.1+ 8 0.0300 0.1171 22,35 0.0 2.500 1.044 5.04 0.789 0.3874 0.7367
3.1. S 0.0303 ° 0.1171 22.35 0.0 2.423 1.028 5.09 0.765 0.389%6 0.7253
3.1.10 0.0303 0.1171 22.35 0.0 2.140 - 1.041 5.09 - '0.675 0.3895 . 0.6816
3.1.11 0.0457 0.1171 22.35 0.0 1.620 1.031 T7.68 0.511 0.4784 0.5930
3elal2 0. 0462 J.1171 22,35 0.0 l.667 " 1l.066 T.77 0.526 0.4813 0.6015
3.1.13 0.0462 J.1169 22.35 C.0 le629 1.042 . T.78 0.514 0.4812 0.5946
3.1.14 0.00611 Qe1102 22.4% g.0 0.912 1.026 10.35 0.288 0.5544 0.4451
3.1.15 0.0605 0.1178 22.44 0.0 0.995 1.041 10.11 - . 0.314 0.5498 0.4649
3.1.18 0.0613 . 0.1178 © 22.4% 0.0 1.071 1.024 10.24 0.338 0.5534 . 0.4823
3.1.17 0.0762 - 0.1175 22.44 .0 0,425, 1.909 12.76 " 0.134 0.6173 0.3037
3.1.18 0.0761 041171 22.44 0.0 1.377 0.997 12.79 0.435 0.6174 0.5468
3.1.19 0. 0767 0.1168 22.44 0.0 0.773 1.006 12.93 0.244 - 0.56203 0.4097
341420 0.0914 " 0.1169 22,44 ‘.0 0.267 1.009 15.38 0.084 0.6T768 0.2406
3.1.21 040933 J.1168 22.44 0.0 0.375 1.011 © 15672 0.1198 0.6840 0.2853
3.1.22 0.0921 . 0.1168 22.44 0.0 0.45%4 1.002 15.53 - O.143 0.6798 - 03140
3.1.23 0.0922 0.1160 22.44 0.0 l.362 . - 1.040 ’ 15.65 0.430 0.6315 0.5439
3.1.24 Q.0911 J.1165 . 22644 . 0.0 0.503 0.998 15.40. 0.159 0.6766 0.3305
31425 0.1067 0.1168 22.44 0.0 0.187 1.034 17.98 ) 0.059° 0.7316 0.2013
3.1.26 0.1078 J.1169 22,44 0.0 0.233° 1.009 - 18415 0.0T4 0.7351 0.2251
3.1.27 - 0.1085 J.1168 22044 0.0 aw 0.272. 14020 18.28 0.086 0.73717 Q0.2431
- 3ele28 C. 1071 Jelloy T 22.44 0.0 “ 0.317 ‘1022 18.18 0.100 0.7344 0.2622
3.1.29 0.1081 0.1174 22.44 0.0 % S le267 0,983 2o 18414 0.400 0.7357 0.5244
3.1.30 0.1234 . 0.1169 22.4% 0.0. 0.100 - 1011 " 20.77 - 0.032 0.7865 0.1473
3.1.31 0.1243 0.1169 22.44% 0.0 0.178 0.983 . 20.93 0.056. 0.7895 0.1965
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SHORTENED CORE BARREL- TEST GROUP 3.1
' . P ] a . - 5, A o N S .
EXPER [MENTAL MEASURMENTS FOR TESTS 3.T.1 YO 3.5.31 == 0.39-IN> DOWNCOMER GAP
TEST RM-CW-1  RMCN-2°  FT=CW-1  #¥-CW-2  RNCHG-1  RM=HGE2  RM-HG-3  RM=HG-6  FTSHG-1  FT—HG-2
NO (GPM) (GPM)  ~ (ePM) (Geu) (EFM) (CFM) (CF) (CPMY {CFM) (CFM)
3.1. 1 32,0 10.0 0.0 0.0 0.0 30 0.0 0.0 0.0 0.0
3.1. 2. 30.0 - 10.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
3.1. 3 32.0 .0.0 0.0 0.0 0.0 050 5.00 0:0 0.0 0.0
3.1, 4 30.0 10.0 0.0 0.0 0.0 0.0 10.00" 0.0 0.0 0.0
3.1.°5 25.0 0.0 0.0 0.0 0.0 040 10.00 0.0 0.0 0.0
3.1. § 32.0 10.0 0.0 0.0 0.0 0:0 15.00 0.0 0.0 0.0
3.1. 7 22.0 0.0 0.0 0.0 0.0 0.0 15500 0.0 0.0 0.0
3.1. 8 3.0 10.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
3.1, 9 33,0 10.0 0.0 0.0 0.0 0.0 20.00 0.0 9.0 0.0
3.1.10 29,0 0.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
3.1.11 39,0 10.0 0.0 0.0 30.00 0:0 0.0 0.0 0.0 0.0
3.1.12 15.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0 0.0
3.1.13 15.0 9.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0 0.0
3.1.14 33,0 10.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
3.1.15 15.0 0.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
3.1.16 13.0 0.0 0.0 0.0 4000 0.0 0.0 0:0 0.0 0.0
3.1.17 3.0 10.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0
3.1.13 ):0 10.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0
3.1.19 13.0 ©0s0 0.0 0.0 50.00 040 0.0 0.0 0.0 0.0
3.1.20 3.0 0.0 0.0 0.0 60.00 040 0.9 0.0 0.0 0.0
3.1.21 . 23.9 0.0. 0.0 0.0 60.00 930 0.0 0.0 0.0 0.0
3.1.22 15.0 0.0 0.0 0.0 60.00 0.0 0.0 0.0 0.0 0.0
3.1.23 9.0 i0.0 0.0 0.0 60.00 0.0 0.0 0:0 0.0 0.0
3.1.24 i3.0 0.0 0.0 0.0 60.00 0.0 . 0.0 0.0 0.0 0.0
3.1.25 3949 0.6 2:0 0:0 70.00 040 0.0 0.0 0.0 0.0
3.1.26 2329 0.0 0.0 0:0 70.00 030 0:0 0.0 0.0 0.0
3.1.27 15,0 0.0 0.0 0.0 70.00 0:0 0.0 0.0 .0 0.0
3.1.20 13.0 3.0 0.0 0.0 70,00 0:0 0.9 0:0 0.0 0.0
3.1.29 0.0 10.0 0.0 0.0 70.60 020 2.0 0.0 0.0 0.0
3.1.30 3.0 10.0 0.0 0.0 80.00 0:0 0.9 0.0 0.0 0.0
3.1.31 15.0 0.0 0.0 0.0 80.00 . 0.0 0.0 0.0 0.0 0.0



P-BARD
(PST14)

TF-HG~3
{DEG F)

H-2

TF~-H
(CEG F)

TF-H3-1

{DEG F)
76.0
76.0
75.0
75.0
74.5

TF-CW-1
(DEG F)
53,0
55.0
57.5
55,5
55.0

P=-HG-3
{PSIG)

TABLE XXVII (Contd:)

P-HG-2
{(PSIG)

SHORTENED CORE BARREL TEST GROUP 3.1

P-HG-1
(PSIG)

P-CH=2

{(PSIG)

{PSIG)

EXPERIMENTAL MEASURMENTS FOR TESTS 3.1.1 TO 3.1.31 == 0.39-IN. DOWANCOMER GAP
P~CuW-1

TEST

12.3
12.3
12.3
12.3
12.3

75.0
75.0
74.0
74.5
75.0

55.0
55.0
55.0
55.0
55.0

[+ NoReNolal
oODOAD

74.0
73.0

12.3
12.3
12.3
12.4
12.4

00O 0O

. O0000

T4.5
77.0
75.0

54,0
55,0
'55.5
53.5
54.0

NN
—t g ol -4
e« o o o @
-ttt
e« & ¢ o 9
[ N N B ]

115

12.4
12.4
12.4
12.4
12.4

[=RoRoNoNe)

e ¢ 0o o
[=NeN=R i)

73.0
72.5
74.0
7.0
79.0

55.0
56.0
57.5
58.0
'57.0

12.4
12.4

12.4
12.4
12.4

80.5
82.0
80.5
82.0
85.0

515
575
61.0
57.5
55,0

[=ReNoNoNo]

[~ NoNoNNal

0.0
0.9
0.0
0.0
0.0

3.1.21
3.1.22
3.1.23
3e1.24
3.1.25

12.4
12.4
12.4
12.4
12.4

86.0
79.0
80.5
7645
80.5

55.5
61.0
5645
58.5
54.5

. OO0 2D0O0

oCoo0oo

nnoNo
¢ s 8 ole

ocoo o

onmnnn
* e 0 o @
oS- - o e . o]

‘55,50 ‘84,0 0.0 ‘0.0 12.4

2.9 9.0 9.5 0.0 0.30

3.1.31



‘TABLE XXVII (Contd.)

SHORTENED CORE BARREL TEST GROUP 3.1

S11

EXPERIMENTAL MEASURMENTS FOR TESTS 3.1.1 TO 3.1.31 -- 0.39-IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW

; LOWER
TEST INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF-LP-1
NO WEIGHT WEIGHT COLLECTICN WEIGHT WEIGHT COLLECTION LEVEL (PSIG) (DEG F)
(La) (L8) (sec) (L8) (L8) (SEC) CIN) '

3.1. 1 133.3 282.0 30.0 57.5 67.0 60.0 12.0 0.0 54.0
3.1. 2 232.0 354.0 20.0 67.0 - 147.3 40.0 12.0 10.0 55.0
3.1. 3 145.5 231.0 25.0 163.3 194.5 45.0 12.0 10.0 59.0
3.1 & 231.0 304.0 25.0 194.5 311.0 45.0 12.0 10.0 55.5
3.1. 5 304.0 400.0 35.0 311.0 347.8 40.0 | 12.0 10.0 56.0
3.1. 6 135.0 I11.5 30.0 94.0 214.5 40.0 12.0 10.0 57.0
3.1..7 211.5 270.0 25.0 214.5 253.5 45.0 12.0 10.0 55.0
3.1. 8 270.0° 332.5 25.0 393.0 492.3 30.0 12.0 10.0 55.0
3.1. 9 332.5 395.5 26.0 492.3 591.0 30.0 12.0 10.9 55.0
3.1.10 395.5 449.0 25.0 591.0 625.0 45.0 12.0 10.0 55.0
3.1.11 449.0 © 489.5 25.0 625.0 789.5 49.0 12.0 10.0 55.0
3.1.12 489.5 539.5 30.0 789.5 8l14.5 45.0 12.0 10.0 55.0
3.1.13 285.0 342.0 35.0 4T4.8 902.0 50.0 12.0 10.0 - 56.0
3.1.14 133.8 170.3 40.0 80.3 224.0 30.0 12.0 10.0 61.5
3.1.15 170.3 225.0 55.0 224.0 -271.0 40.0 12.0 . 10.0 54.0
3.1.16 225.0 300.0 10.0 271.0 310.0 50.0 12.0 10.9 54.0
3.1017 '300.0 321.3 " 5040 310.0 491.5 35.0 12.0 10.0 | 55.5
3.1.18 321.3 © 397.0 55.0 491.5 49240 60.0 12.0 10.0 57.5
3.1.19 397.0 455.0 15.0 492.0 544.3 50.0 12.0 . 10.0 58.5
3.1.20 455.0 475.0 15.0 544.3 731.3 35.0 12.0 10.9 58.0
3.1.21 475.0 501.3 70.0 731.3 816.5 35.0 12.0 . 10.0 58.5
3.1.22 | 501.3 - 528.5 60.0 8l6.5 873.8 35.0 12.9 10.0 S8.5
3.1.23 135.8 217.5 60.0 103.3 112.0 105.0 12.0 10.0 62.0
3.1.24 217.5 257.8 80.0 112.0 177.0 - 50.0 12.0 10.0 60.0
3.1.25 257.8 ° 271.8 75.0 177.0 311.8 35.0 12.0 10.0 58.5
3.1.26 271.8 285.8 ‘60.0 371.8 487.5 45.0 12.0 10.0 58.0
3.1.27 135.5 160.0 90.0 94.0 196.0 55.0 12.0 10.0 58.5
3.1.28 160.0 188.5 90.0 196.0 272.5 50.0 12.0 10.0 62,0
3.1.29 139.0 265.0 60.0 272.5 280.0 75.0 12.0 10.0 56.0
3.1.30 265.0 2T4.0 90.0 280.0° 390.5 20.0 12.0 10.0 58.0

3.1.31 274.0 290.0 90.0 . 390.5 493.5 55,0 12.0 . 10.0 58.0



LTI

TABLE XXVIII

SHORTENED CORE BARREL TEST GROUP 4.4

TRANSPARENT VESSEL TEST DATA FOR TESTS 4o4el TO 4e4e1l -= 0.49-INs DCWNCOMER GAP

SUMMARY 0OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J-AIR

NO ATR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER
(LB/SEC) (LB/FT*%x3) (PSIA) (L8/SEC) (LB/SEC) (FT/SEC)
4.4, 1 0.0153 0.1168 22.33 0.9 3.813 0.990 2.03
botes 2 0.0076 Oe.1164 22.33 G.0 . 4.600 1.000 1.02
4e4e 3 0.0075 0.1161 22.33 0.9 4.200 1.007 1.00
4.4. 4 0.0156 0.1164 - 22.33 0.0 3.637 1.005 : 2.08
4.40 5 0.0224 d.1164 22.33 0.0 3.125 0.993 2.99
4e4e 6 0.0299 0.1166 22.33 0.0 2.857 1.006 3.98
betva T 0.0469 O.1164 22.33 0.0 2.310 0.989 6.15
b.4. 8 0.0763 D.1166 22.33 0.0 1.600 2.248 10.23 =~
4.4 9 0.1053 0.1166 22.33 0.0 0.817 ‘1.043 14.02
4e%.10 J.1378 Je 1164 22.33 0.0 0.356 0.996 18.40
4e4.11 0.1726 ' V.l164 22.33 0.0 0.156 0.984 23.04

J-WATER
DOWNC OMER
(FT/SEC)

0.949
1.145
1.045
0.905
0.778

0.711
0.575
0.399
0.203
0.089

0.039

(JG*)%%1/2

0.2328
D.1647
0.1629
0.2355
0.2819

0.3255
0.4043
0.5219
0.6110
0.6996

0.7829

(JL*)*%1/2

0.7646
0.8398
0.8025
0.7468
0.6922

0.6619
0.5951
0.4953
0.3539
0.2337

0.1548



TABLE XXVIII (Contd.)

- SHORTENED CORE BARREL TEST GROUP 4.4

811

EXPERIMENTAL MEASURMENTS SOR TESTS 4.4.1 TO 4.4.1l —— 0.49~IN. DOWNCOMER GAP
TEST RM-CuW-1 RM-CW-2 FT-CW-1 FT-CW-2 RM-HG-1 RM-HG=2 M-HG-3 RM=HG=4 FT-HG~1 FT=-HG~2
ND {GPu) {GPM) (GPM) (GPM) - {CFM) {CFM) (CFy) (CFM) “{CEM) (CEM)
4eb. 1 39.0 10.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0 0.0
4ete. 2 30.9 10.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
4ebe 3 32,9 0.0 0.0 0.0 0.0 0.0 5.00 0.2 0.0 0.0
Gebe & 33.0 3.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
440 S 28.0 0.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
4.4, 6 25.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0 0.0
4eb. T 22,0 0.0 ‘0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0
4.4. 8 15,0 0.0 0.0 0.0 0.0 . 50.00 0.0 0.0 0.0 0.0
bels 9 10.0 0.0 0.0 0.0 20.00 50,00 0.0 7.0 0.0 0.0
444,10 540 D.0 0.0 0.0 40.90 50.00 0.0 0.0 0.0 0.0
4.4.11 4.0 0.0 0.0 0.0 60 .00 50400 0.0. 0.0 0.0 0.0
TEST P-Ci-1 P-CW=2 P-HG~-1 P-HG-2 pP-HG-3 TE-CH~-1 TF=HG-1 TF=HG=2 TE-HG-3 P-BARD
ND (PSIG) LPSIG) (PSIG) (PS1G) (PSIG) {'DEG F) (DEG F) {NEG F) (DEG F) tpstad
4.44 1 9.0 10.0 10.9 0.0 0.0 5640 76.0 0.0 0.0 12.3
4ebe 2 Je0 10.0 10.0 0.0 0.0 58.0 77.0 0.0 0.0 12.3
4.4, 3 ) 9.2 . 9.0 0.0 0.0 59.0 77.0 0.0 0.0 12.3
bob. 4 9.0 10.0 11.0 0.0 0.0 5840 77.0 0.0 0.0 12.3
4440 5 Je0 9.0 9.0 0.0 0.0 58.0 78.0 0.0 0.0 12.3
4e%a 6 Jad 9.0 9.0 0.0 0.0 57.0 77.0° 0.0 0.0 12.3
4ube T 9.0 10.0 10.0 0.0 0.0 57.0 77.0 2.0 0.0 12.3
4e4. 3 .0 9.7 9.7 0.0 0.0 57.0 79.0 0.0 0.0 12,3
Gale 9 2.0 9.0 2.0 0.0 0.0 57.0 82.0 0.0 0.0 12.3
444419 2.0 9.7 10.0 0.0 0.0 57.0 89.0 0.0 . 0.0 12.3 -
4e4all J.0 - 1040 11.0 0.0 - 0.0 58.0 92.5 - 0.0 0.0 12.3



611

SHORTENED CORE BARREL TEST GROUP 4.4

TABLE XXVIII (Contd:. )

TEST
NO

4e4.
444,
4.4,
4o,
4o 4.

VS W

b,
4.4,
b4,
bebe
4.4.10

D W~

fetall

INITIAL

WEIGHY
(49:1}

132.5
285.0
377.0
461.0
463.5

449.3
283.0
331.5
371.5
395.0

“413.3

LOWER PLENUM FLOW

P

- ———-

ovecwtw

EXPERIMENTAL MEASURMENTS FOR TESTS 4e4.l iO:Q,Q.ll == 0x49-1N. DONNCOMER GAP

BYPASS FLOW

FINAL

WEIGHT
(L8).

285.0
377.0
461L.0
. 533.8
526.0

509.3

331.5
371.5
396.0
410.3

416.5

TIME
COLLECT
(SEC)

40.0
20.0
20.0
20.0

20.0.

21.0
21.0
25.0
30.0
40.0

40.0

0F INITIAL

ION  WEIGHT
(L8)

94.5
187.5
226.0
226.0
256.5

301.0
333.0
279.5
403.0
431.5

450.0

FINAL

WEIGHT

(18:}]

187.5
226.0
226.0
25645
30L.0

333.0
379.5

403.0

431.5
450.0

471.5

FIME OF
CO_LECTION

[SEC)

55.0
40.0
55.0

55.0

60.0

50.0
65.0
40.0
45.0
55.0

55.0

LOWER

PLENUM

LEVEL
(IN)

12.0
12.0

12.0.

12.0
12.0

12.0
12.0
12.0
12,0
12.0

12.90

P-LP-1
{PS1G)

10.0
10.0
10.0
10.0

10.0

10.0
10.0
10.0
10.0
10.0

10,0

TFE-LP-1
{DEG F)

56.0
58.0
59.0
58.0
58.0

57.0
58,9
57.0
57.0
58.0

58.0



0cI

TABLE XXIX

SHORTENED CORE BARREL TEST GROUP 4.5

TEST
‘NO

TRANSPARENT VESSEL TEST CATA FOP. TESTS 4.5.1 TO 4.5.12 -~ 0.49-IN. DOWNCOMER GAP

SUMMARY

DOWNCOMER
AIR FLOW
(LB/SEC)

0.0227
0.0235
0.0156
0.0303
0.0452

0.0603
0.0767
J.1097
0.1395
0.1533

0.1694
0.1834

OF CALCULATED RESULTS

DIWNCIMER
AIR DENSITY
(LB/FT#%3)

Jell74
J.1165
J.1167
J.1165
D.l167

0.1165
9.1156
J.1165
0.1167
0.1165

Je1165
J.1160

LOWER PLENUM
PRESSURE
-APSIA)

22.39
. 22.39

2.39
22.39
22.39

22.39
22.3¢
22.39
22.39
22.39

22.39
22.39

COLD LEG
ATR FLOHW
(LB/SEC)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
«0
«0

DOWNCOMER
WATER FLOW
(LB/SEC)

3.375
3.237
3.712
2.762
2.497

1.980
1.556
0.756
0.400
0.262

0.169
0.125

WATER FLNW

CONTINUITY DONNCOMER

1.008
1.018
1.008
0.996
1.015

0.998
1.007
1.023
1.067
1.025

1.018
1.007

J=-AIR

(FT/SEC)

3.01
3.13
2.03
4.05
6.01

8.05
10.31
14.63
18.56
20.45

22.59
24.56

J=WATER
DOWNCOMER
(FY/SEC)

0.340
0.806
0.924
0.688
0.599

0.493
0.387
0.188
0.100
0.065

0.0642

9,031

(JG2)%*1/2

0.2835
0.2885
0.2355
0.3281
0.4002

0.4627
0.5227
0.56241
0.7032
0.7377

0.7754
0.8076

(JL*)*%1/2

0.7194
0.7046
0.7545
0.6508
0.6075

0.5510
0.488%
0.3404
0.2477
0.2006

0.1611
0.1384



TABLE XXIX (Cpntd.)

SHORTENED CORE BARREL TEST :GROUP 4.5

T¢I

.

EXPERIMENTAL MEASURMENTS FOR TESTS 4.5.1 TO 4.5.12 -~ 0.49-1N. DOWNCOMER GAP

TEST RM=-CH-1 RM-CH-2  FT-CW-1 FT-CH-2 RM—HG-1 RM=HG-2  RM-HG-3  RM-HG-4  FT-HG-1 FT-HG-2
ND (GPM) (GpM) (GPM) (GPM) (CFM) 1CFM) (CFM) (CFM) (CFM) (CEM)
4.5. 1 30,0 10.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0 0.0
4.5% 2 30.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0 0.0
4.5, 3 39.0 0.0 0.0 0.0 0.0 10.00 0.0 2.0 0.0 0.0
4.5. 4 25.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0 0.0
4.5: 5 20.5 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0
4.5. 6 29.0 0.0 0.0 0.0 0.0 40,00 0.0 0.0 0.0 0.0
4.5, 7 15.0 0.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0
4.5. 8 10.0 0.0 0.0 0.0 70.00 9.0 0.0 0.0 0.0 0.0
4.5. 9 5.0 0.0 0.0 0.0 96.00 0.0 0.0 0.0 0.0 0.0
4.5.10 5.0 0.0 0.0 0.0 70.00 30.00 0.0 0.0 0.0 0.0
4.5.11 5.0 0.0 0.0 0.0 60.00 50,00 0.0 0.0 0.0 0.0
4.5.12 5.0 0.0 0.0 0.0 60.00 60.00 0.0 0.0 0.0 0.0
TEST P-Ch-1 P-CW=2 P-HG-1 P-HG-2 P-HG-3 TF-C¥-1  TF-HG-1 TE-HG-2 TF-HG-3 P-BARN
“ND (PSIG) (PSI5) {PS1G) (PSIG) (PSIG) (DEG F) (DEG F) (DEG F) {DEG F) (PSIA)
4.5. 1 0.0 9.5 9.5 0.0 0.0 75.0 0.0 0.0 12.4
4.5: 2 3.0 10.0 11.0 0.0 0.0 77.0 0.0 0.0 12.4
4.5. 3 9.9 10.0 11.0 0.0 0.0 77.9 0.0 0.0 12.4
4.5. 4 0.0 9.5 9.5 0.0 0.0 74.0 2.0 0.0 12,4
4.5. 5 2.0 9.0 9.0 0.0 0.0 75.9 0.0 0.0 12.4
4.5. 6 n.0 3.7 9.0 0.0 0.0 58.0 77.0 9.0 0.0 12.4
4.5. 7 9.0 8.0 9.5 0.9 0,0 61.0 76.0 0.0 0.0 12.4
4.5 8 0.0 9.5 10.0 0.0 0..0 58.0 77.0 0.0 0.0 12.4
4.5. 9 240 3.5 9.0 0.0 0.0 58.0 83.0 0.0 © 0.0 12.4
4.5.10 9.0 9.5 9.5 0.0 0.0 59,0 8640 0.0 0.0 12.4
4.5.11 9.0 9.7 10,0, 0.0 0.0 59..0 91.5 0.0 0.0 12.4
4.5.12 0.0 5.5 9.5 0.0 0.0 60.0, 91.5 0.0 0.0 12.4
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TABLE XXIX (Contd.)

SHORTENED CORE BARREL TEST GROUP 4.5

TEST
NO

4.5. 1
4.5. 2
4.5+ 3
4
5

4454

EXPERIMENTAL MEASURMENTS FOR TESTS 4.5.1 TN 4.5.12 == 0,49-IN. DOWNCOMER GAP

LOWER PLENUM FLOW

BYPASS FLOW

INITIAL
WEIGHT
(L)

133.0
20%.5
265.3
377.3
352.5

375.5
133.0
203.0
237.0
261.0

276.8
287.8

FINAL

HEIGHT

(LB)

200.5
26543
339.5
432.5
436.8

425.0
203.0
237.0
261.0
276.8

287.8
295.3

TIME OF
COLLECTIC
{SEC)

20.0
20.0
20.0
20.0
35.0

25.0
45.0
45.0
60.0
€0.0

65.0
60.0

N

INITIAL
WE [GHT
(L8)

91.0
191.5
.242.0
330.0
365.0

389.3

94.0
124.0
164.0
184.5

211.5
246.5

FINAL
WEIGHT
{LB)

191.5
242.0
274.0
365.0
389.3

425.0
124.0
164.0
184.5
211.5

246.5
281.0

TIME OF

COLLECTION

(s£C)

45.0
50.0
65,0
50.0
" 50.0

45.0
55.0
60.0
60.0
60.0

LOWER

PLENUM

LEVEL
tIN)

12.0
12.0
12.0
12.0
12.0

12.0
12.0
12.0
12.90
12.0

12.0
12.0

P-LP-1
{PSIG)

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

10.0
10.0

TF-LP-1
{DEG F)

55.0
59.0
58.0
59.0
58.0

59.0
63.0
59.0
58.0
59.0

59.0
61.0
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TABLE XXX

SHORTENED CORE BARREL TEST GROUP 4.6

TEST
NO

4e6.21
4eb.22
4e6.23
406.24
4.6.25

TRANSPARENT VESSEL TEST DATA FOR TESTS 4ebel TO 446448 —- 0.49-IN. DOWNCOMER GAP

SUMMARY OJF CALCULATED RESULTS

DOWNCOMER
AIR FLOW
(LB/SEC)

0.0228
0.0228
0.0153
0.0076
0.0076

0.0309
9.0456
0.0761
0.1059
0.1067

0.1364
0.1665
0.2004
0.2325
0.29075

0.1989
0.1632
Q.l647
3.1362
J.1343

0.2316
V.1066
0.0747
0.0741
0. 0446

01377
0.1373
0.1979
J.1053
J.0746

Je 0291
0.0302
2.0149
0.2007
U.1983

2.1670
0.1656
J.1618
0.1368
0.1373

NCWNCNHER
AIR DENSITY
(LB/FT3=3)

D.1170
U.1163
0.1161
D.1161
0.1163

0.1152
J.1163
Jello3
V.l163
0.1163

J.1163
0.1163
N.1162
0.1161
0.1210

0.1157
J.1164
N.1164
J.1163
0.1163

D.1165
J.1167
0.1163
J.1165
0.1167

J.1157
O.1161
Jellba
vellél
O.1161

Jellod
0.1165
Q.1165
J. 1169
0.1147"

Je. 1152
041154
0.1160
0.1162
J.1161

LOWER. PLENUM
PRESSURE
(PS1A)

22.31
22.31
22.31
22.31
22.31

22.31
22.31
22431
22,31
22.31

22.31
22.31 .
22.31
22.31
23.31

22.31
22.31
22.31
22.31
22.31

22,31
22,31
22.31
22.31
22.31

22.31
22,31

2.31
22.31
22,32

22.31
22.31
22.31°
22.31
22.31

22.31
22.31
22.31
22,31
22.31

[eX-NeN-N-] [-N-NeX=N-)

R
QCcooo

COLD LEG
AIR FLNNW
{LB/SEC)

Q0000 SoOoQoo

00000 OCOoO0OO0OO cooo0oOo.

e ¢ o & o
oQaoa

[~ N-N-X-Xol [~ NoN-N-No)
IR ¢ o o o o
QocCcoC QCQOQOo

coocoo
R
Coo©o

DOWNCOMER WATER FLOW J=AIR
WATER FLNOW CONTINUITY DOWNCOMEP.
(L8/52C) (FT/SEC)
3,313 0.983 3.03
3.188 0.990 3.05
3.688 0.997 2.05
4.787 0.987 1.02
4.600 0.994 .01
2.750 1.0l4 4.17
24330 1.025 6.09
1.358 1.025 10.17
1.321 0.990° l4.14
1.583 1.044 14.25
l.281 1.044 18.22
V.817 0.958 22.24
0.383 0.983 26.79
0.467 1.469 3l.11
0.0 1.013 26.63
0.052 0.997 26.70
0.096 1.006 21.78
J.104 0.996 21,98
0.239 1.009 18.19
0.283 1L.001 18.0L
0.533 0.986 30.88
0.617 1.006. 14.19
1.111 . 1.003 9.98
1.2R3 1.019 9.8¢
20359 1.011 5.9%
0.211 1.005 18.49
0.239 1.014 18.36
0.4178 1.021 14.40
1.417 1.050 14.08
1.258 1.038 9.99
3.107 1.002 3.89
2.908 1.010 4.02
4.000 0.977 1.99
0.421 1.008 26.87
04535 0.932 26.85
0.161 0.990 22,51
0i246 1.021. 22.29
0.637 1.723 2l.66
0.359 1.016- 18.27
1.350 0.589" 18.37

J-WATER
DOWNCOMER
(FT/SECY

0.825
0.793
0.918
1.192
1.145

0.63S
0.580
0.338
0.329
0.394

0.319
0.203
0.095
0.l16
0.0

0.013
0.024
0.026
0.060
0.071

0,133
0.153

$2717
0.319
0.585

0.053
0.9059
0.119
0.353
0.313

0.773
0.724
2.996
0.195
0.133

0.040
0.061
0.159
0.089
0.336

(JG*)%*1/2

0,2844
0.2849
0.2331 °
0.1648
0.1642

0.3322
' 0.4023
0.5200
0.6133
0.6156

0.6960
" 0.7690
0.8439
0.9091
0.8499

0.84106
0.7612
0.7647
0.6954
0.6921

0.9067
0.6149
0.5151
0.5128
0.3977

0.7003
0.6985
0.6190
0.6117
0.5151

0.3215
0.3272
0.2303
0.8449
0.8421

0.7719
0.7684
2.7585
0.6970
0.6986

{JL*)*%)/2

0.7127
0.6991
0.7519
0.8568
0.8398

0.6494
'0.5977
0.4564 -
0.4501
0.4927

0.4432
0.3539
0.2424
0.2675
0.0

0.0897
0.1212
0.1264
0.1915
0.2084

0.2860
0.3075
0.4128
0.4436
0.6003

0.1799
0.1914
0.2707
0.4661
0.4393

0.6902
0.6678
Q.7832
0.2540
0.2863

0.1572
t0.1961
0.3126
0.2346
0.4550



TABLE XXX (Contd.)

SHORTENED CORE BARREL TEST GROUP 4.6

74!

SUMMARY OF CALCULATED RESULTS FOR TESTS 4.641 TU 4.6.48 -- 0.49 IN. DOWNCOMER GAP
TEST DIWNCIMEP NNWNCMNMER  LOWER PLENUM  COLD LES DNWNCOMER WATER FLOW J-AlR J-WATER (JG*)«*1/2  (JL*)ee)/2
NO ATR FLOW AIR DENSITY PRESSUPE AR FLNW WATER FLOW  CINTINUITY DOWNCOMEP OOWNCIMER
(LB/SEC) (L3/CT*=3) (PST AN (LB/SEC) (LB/SEC) (FT/SEC) {FT/75€C)
4eb6041 0.1359 J.1165 22.31 0.0 0.469 1.009 18.13 0.117 0.6945 0.2682
4.6.42 U.1963 Je.l162 22.31 0.9 0.778 1.026° 14.21 0.194 0.6146 0.3453
4.6.43 J.1062 0.1164 22.31 0.0 0.787 0.927 14.18 2.196 0.6142 0.3475
4.6.4% 0.1952 D.11062 22.31 0.0 0.923 1.035 14.06 0.239 0.6114 0.3761
4.60045 0.0746 0.1169 22,31 0.0 1.700 1.026 9.98 0.423 - 05150 0.5106
4.0.46 Ue.1952 Je 1158 22,31 0.0 0.600 1.018 26.18 0.149 0.8335 0.3033
4.6.47 2.1956 Je1155 22.31 0.0 0.392 1.016 26.31 0.097 0.8350 0.2451
4.6.48 0.1975 J. 1158 22.31 0.0 0.258 1.272 26.47 0.0364 0.8383 0.1990



FT-HG-2
(CFM)

FT-HG-1'
(CEM)

RM-HG-4
(CFM)

AM-HG-3
(CFM)

DOWNCOMER GAP

RM=HG-2
. (CFM)

(CFM)

RM-HG-1

FT-CHW-2
{GPM)

TABLE XXX (Contd.)

FT-CW-1
(GPM)

SHORTENED CORE BARREL TEST GROUP 4.6

RM-CwW-2
(GPM)

(GPM)

éXPERIWENTAL MEASURMENTS FOR TESTS 4.6.1 TO 4.6.48 == 0.49-1IN,
RM-CH-1

TEST
NO

OO0 O0O
[ I

oo0oo0o0CQ

30.0
39.0
30.0
30.0
32.0

1
2

4.6, 3
4.6,
4.60

4
5

4.6.
4.6,

. 00000

o o s 0
o000 O0

0.0
0.0
0.0
0.0
0.0

20000
¢ o o o o

NDOOOD

250
22.0
15.0
13.0
‘12.0

4.6, 6
4,60 7
4.6, 8
4.6 9
4e6.10

60,00
50.00
70.00
70.00
79.00

30.00
- 60400
60.00
80.00
60,00

4.6.11
4.6.12
4.6413
4.6.14
446,15

[N -N-N-N=}

[=R=N~N- N

70.00
60.00
60.00
70.00
70.00

60.00
50.00
50.00
20.00
20.00

ODOO0O0

00009

14.0
39.0
20.0°

33,0
29,0

4.6.16
4.6.17
4.6.18
4ebe19
4.6.,20

30,0
2).0
33.0
29.9
30.0
30.0
39,0

446,21
4.6.22
“eb423
4.6.24
406425

60.00
60.00
T70.00
70.00
50.00

30.00

30.00°
0.0
0.0
0.0

[=NeNsRola)
* e 0 o 0

CODOO

4.6.26
4e6427
4.6.28
4.6.29
4.6.20

o000 Oo
e 0 s o .
[~ = ReRe o)

ocooo0o0
e

[~N=ReNoN-)

70.00
60.00
60.00
70.00
70.00

40.00
'50.,00
50.00
20.00
20.00
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: SHORTENED CORE BARREL TEST GROUP 4.6

971

EXOSRIMENTAL MEASURMENTS FOR TESTS 4.6.1 T9 4.6.48 —— 0,49-IN. DOWNCOMER GAP

TEST RM—CH—| 9 M =2 FT-CW-1 FT-CH-2 RM=HG-1 RM-HG=2 RM=-H/-3 RM-HG=4% FT-HG-1 FT-HG-2

N9 (5PH) (GPM) (cPM) (GPM) (CEM) (CFM) (CFY) (CFMY (CFY) (CFM)
4.6.41 14.0 0.0 0.0 0.0 25.00 65.00 0.0 0.0 0.0 0.0
4oh.42 16.0 0.0 0.0 0.0 0.0 70.00 2.0 0.0 0.0 9.0
4.6.643 14.0 2.0 0.9 0.0 0.0 70.00 0.0 0.0 0.0 0.0
4.6.44 14.0 9.0 0.0 0.0 0.0 70,00 2.0 0.0 0.0 0.0
4.56.45 12.0 0.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0
4.6.46 Jeu 5.0 0.0 0.0 60.00 70.00 0.0 0.0 0.0 0.0
406047 3.0 9.0 0.0 0.0 £0.00 70.00 0.0 0.0 0.0 0.0
4.6.43 2.0 9.0 0.0 0.0 60.00 70.00 0.0 0.0 0.0 0.0

TEST P—CH-1 P-CW-2 P-HG-1 P-HG-2 P-HG-3 TF-CwW-1 TF-HG-1 TF-HG-2 TF-HG-3 P-BAPD

NO {PSIG) (PSIG) (PSIG) (PSIG) (PS16G) (DEG F) (D56 F) (EG F) (D65 F) (PSTA)
4abe 1 3.0 9.5 9.7 0.0 0.0 55.0 74.9 0.0 0.0 12.3
4.6. 2 ] 10.2 9.7 0.0 0.0 58,0 74,0 0.0 0.0 12.3
4.6, 3 3.0 9.7 10.0 0.0 0.0 59.0 76.0 0.0 9.0 12.3
Gube & 0.0 10.2 10.0 0.0 0.0 59.0 77.0 0.9 0.0 12.3
4.6. 5 2.9 9.7 9.7 0.0 0.0 58.0 17.0 0.0 6.0 12.3
4.6. 6 2.0 11.9 10.5 0.0 0.0 63,0 76.0 9.0 0.0 12.3
“,6. 7 3.0 8.5 9.5 0.0 0.0 58.0 76.0 0.0 0.0 12.3
4.6. 8 AN 9.7 5.2 0.0 0.0 57.0 76.0 0.0 0.0 12.3
4.6, 9 J.0 9.2 8.5 0.0 0.0 58.0 78.0 0.0 0.0 12.3
4.6.10 3.0 8.2 S.0 0.0 0.0 58,0 82.0 0.0 0.0 12.3
4,6.11 .0 3,2, 9.2 0.0 0.0 53.0 85.0 0.0 2.0 12,3
4.6412 2.0 9.0 S.2 0.0 0.0 58,0 90.5 2.0 0.0 12.3
4.6.13 3.0 11.0 9.5 0.9 0.0 58.5 85.0 0.0 0.0 12,3
4.,6.14 Je9 8.5 9.0 0.0 0.0 59,0 79.5 2.9 0.0 12.3
4.6.15 J.0 11.2 11.0 0.0 0.0 55.0 8l.5 0.0 0.0 12.3
4.6.16 ).0 7.5 9.7 0.0 0.0 55.0 99.0 0.0 0.0 12.3
4.6.17 3.0 9.0 2.0 0.0 0.0 55.0 106.5 0.0 0.0 12.3
4.5.18 J.0 8.5 Q.2 0.0 0.0 56.5 102.5 2.9 0.0 12.3
4.6.19 3.9 3.0 9.5 0.0 0.0 55,0 99.0 0.0 0.0 12,3
446,20 3.0 8.5 2.0 0.0 0.0 55.0 97.5 0.0 0.0 12.3
4.6.21 3.0 8.5 95.0 0.0 0.0 55.0 95.8 0.0 0.0 12.3
4.6.22 2.0 9.2 9.5 0.0 0.0 56.0 94.5 0.9 0.0 12.3
4.6.23 Jo 9,0 9.0 ) 0.0 56.0 90.5 0.0 0.0 12.3
4.6.24 2.0 8.2 8.5 0.0 0.0 56,5 86.5 - 0.0 0.0 12.3
4.6.25 J.0 5.0 9.0 0.9 0.0 55.5 86.9 0.0 0.0 12.3



TABLE XXX (Contd.)

SHORTENED CORE BARREL TEST GROUP 4.6

Lel

EXPERIMENTAL MEASURMENTS FOR TESTS 4.6.1 TO 4.6.48 -= 0.49-1N. DOWNCOMER GAP

TEST P=-Cir-1 o~CW-2 P<HG~-1 P-HG=2 P-HG-3 TF-CW=1 - TF=HG~1 TF=HG~2 TF~HG~3 P=-BARD

NO (PSIG) (PS1G) + (PSIG) (PSI6G) (PSIG) (DEG F) (DEG F) (DEG F) (DEG F) (PS14)
4.0.26 .0 8.5 o2 0.0 0.0 5445 T4.5 0.0 0.0 12.3
4.6.,27 Ve 9.2 9.2 0.0 0.0 56.0 78.0 0.0 0.0 12.3
4.6.28 2.0 9.0 9.5 0.0 0.0 5840 8l.5 0.0 0.0 12.3
464,29 J.0 8.0 8.5 0.0 0.0 53.5 84,0 0.2 2.0 12.3
446430 J.0 8.2 8.7 0.0 0.0 58.0 85.0 0.0 0.0 12.3
4.6.31 J.0 8.2 8.2 2.0 0.0 57.0 84.5 0.0 0.0 12.3
4.6032 J.0 9.0 9.7 2.0 0.0 5T.0 84.0 0.0 0.0 12.3
4.6.33 3.0 9.0 9.2 2.0 0.0 57.0 81.5 0.9 2.0 12.3
4.6.34 J.0 9,7 9.5 2.0 0.0 65.90 83.0 0.9 0.0 12.3
4.6,35 2.0 2.0 9.2 2.0 0.0 60.5 90.5 0.0 9.0 12.3
4.6.36 J.0 9.0 9.5 0.0 0.0 57.0 96.0 0.0 0.0 12.3
4.6.37 0.0 8.5 9.0 0.0 0.0 58.5 90.5 0.2 0.0 12.3
4.6.38 J.0 8.0 8.2 0.9 0.0 56.5 97.9 0.0 2.0 12.3
4.6.39 2.0 9.2 9.5 0.0 0.0 58.0 94.0 2.9 0.0 12.3
4.6.40 2.0 9.5 9.7 2.0 0.0 5he5 95.4 0.9 0.0 12.3
4.6.41 3.0 9.0 9.5 0.0 0.0 5645 97.5 0.0 0.0 12.3
4.6.42 J.0 8.7 9.5 0.9 0.0 579 97.5 0.0 0.0 12.3
46443 J.9 9.5 9.5 0.0 0.0 57T.0 98.5 0.0 0.0 12.3
4e6.44 J.0 8.7 9.0 0.9 0.0 5T.5 927.9 0.0 0.0 12.3
446,45 2.0 8.5 9.0 0.0 0.0 59.0 92.0 0.0 2.0 12.3
4.6.46 3.0 8.5 8.7 0.0 0.0 5845 95.7 0.0 0.0 12.3
4.6.47 J.0 8.0 9.0 0.0 0.0 58.5 $9.5 2.0 0.0 12.3
4.6,48 J.0 9.2 9.7 d.0 0.0 58.0 106.8% 0.0 0.0 12.3

LUOWER PLENUM FLOW BYPASS FLIW
- - - LOWER
TEST | INITIAL FINAL TIME NF INTTTAL FINAL TIME OF PLENUM pP=LP-] TF=-LP~-1
NG WEIGHT WEIGHT COLLECTICN  WEIGHT WEIGHT . COLLECTION LEVEL (PSIG) (DEG F)
43 (L8] (SEC) (Ls) (L8} (SFC) CINY

4.6. 1 132.3 199.0 20.0 90.5 194.0 49.0 12.0 10.0 55.0
4.6, 2 199.0 262.8 20.0 194.0 241.0 50.0 12.0 10.0 53.0
4.6, 3 262.8 336.5 20.0 241.0 267.0 55.0 12.0 10.90 59.0
b6, 4 330.5 432.3 20.0 267.0 302.0 50.90 12.0 10.0 59.0
4.60 5 432.3 524.3 20.0 302.9 327.38 50.0 12.0 10.0 59.0
4.6. 6 133.3 202.0 25,0 90.0 121.0 40.0 12.0 10.0 63.0
4.60 7 202.0 260.3 25.0 121.0 147.0 50.0 12.0 10.0 58.0
4.6, 8 260.3 301.0 30.0 147.0° 186.0 50.0 129 10.9 58.0
4.6, O 3J1.0 347.3 35.0 186,0 189.0 55.0 12.0 10.0 58.0
4.6.10 347.3 418.5 45.0 189.0 198.5: 60.0 12.0 190.0 58.0



TABLE XXX (Contd.)

SHORTENED CORE BARREL TEST GROUP 4.6

8CI

EXPERTAENTAL MEASURMENTS FOR TESTS 4.6.1 TO 4.6.48 —= 0.49-IN. DONNCOMER GAP
LCWER PLENUM ELOW . RYPASS FLOW

e T P - LOWEF.
INITIAL FINAL TIME NF INITIAL FINAL TIME OF PLENUM P-Lp-1 TE-LP-1
WE IGHT HWEIGHT  COLLECTICN  WEIGHT WEIGHT  COLLECTION  LEVEL (°S16) (NEG £y

(L3) (L3) (SEC) (LB) (L3 (scc) (IN]
418.5 469.8 40.0 198.5 208.8 60.0 12.0 10.0 58.0
443.0 472.5 30.0 208.8 234.5 50.0 12.0 10.0 58.0
472.5 486,0 2.0 234,5 249.5 50.0 12.9 10.0 58.5
%84.0 505.0 45.0 249.5 280.0 55.0 12,0 10.0 59.0
283.0 288,0 60,0 . 2%0.5 365.0 15.0 12.0 11.0 60,0
288.0 293.3 1€0.0 365.0 445.0 60.0 12.0 10.0 60.5
293.3 299.0 60,0 445.0 527.5 15.0 12.9 19.9 57.5
. 299.0 305.3 60.0 527.5. 567.5 15.0 12.0 10.0 57.5
305.3 322.0 70.0 567.5 675.0 20.0 12.0 10.0 59.0
-322.0 339.0 60.0 675.0 725.0 20.0 12,0 10.0 58.0
339.0 371.0 60.0 725.0 829.0 21.0 12.0 10.0 57.0
371.9 438,90 60.0 739.0 793.5 25.0 ° 12.0 10,0 56.0
4038.0 | 458.0 45.0 793.5 927.5 30.0 12.9 10.3° 58.0
403.5 447.0 30.0 177.0 823.5 30.0 12.9 - 10.2 57.0
447.0 517.5 30.0 - 823.5 938.0. 35.0 12.0 10.9 56,0
132.8 142.3 45.0 86.0 195.5 25.0 12.9 10.90 60.5
142.3 153.0 45,0 185.5 347.5 30.0 12.0 10.0 58.5
153.9 174.5 45.0 3647.5 442.0 25.0 - 12.9 10.0 57.5
174.5 217.0 30.0 442.0 " 445.5 80.0 12.9 10.0 58.5
217.0 254.8 30.0 445.5 553.0 35.0 12,0 10.9 59.0
254.8 363.5 15.0 553.0 639.3 35.0 12.0 10.0 57.5
363.0 - 45D.3 30.0 639.3 698,09 45.0 12.0 10,0 57.0
424.5 506.5 20.0 698.0 762.5 45.0 12.0 19,0 57.0
132.9 158.0 60.0 93,5 118.0 35.0 12.0 19,0 59.0
158.0 192.8 65.0 i18.0 126.5 35.0 12.0 10.0 65.0
192.8 200.0 45.0 126.5 19€.0 35.0 12.0 19.0 62.5
200.0 214.8 60.0 198.0 241.8 30.0 12.0 12.0 62.0
21%.8 253.0 - 60.0 214.8 267.5 30.0 12.0 10.9 59.0
253.0 272.8 55.0 267.5 324.5 30.0 12.0 10,0 58.0
272.8 320.0° 35.0 324.5 338.0 45.0 12.0 10,0 53.5
320.0 350.5 £5.0 338.0, 405.3 45.0 | 12.0 10.0 57.0
.359.0 385.0 45.0 405.3 473.0 45.0 12.0. 10.0 53.0
335,0 41645 40.0 473.0 503.5 30.0 12.0 10.0 57.5
416.5 467,3 35.5 503.5 557.0 45.0 12.0 . 10,0 58.0
449.3 . 500.3 30.0 557.0 557.8 6.0 12.0 10.0 59.0
434.0 461.0 45.0 380.3 387.3 65.0 12.0 10.0 60.0
461.0 4864.5 60.0 387.3 440.0 60.0 12.0 10.0 61.5

484.5 5C0.0 60.0 440.0 500.0 45.0 12.0- 10.9 - 59.5



TABLE XXXI

SHORTENED CORE BARREL TEST GROUP 8.1

6C1

TRAMSPARENT VESSEL TEST MATA FOR TESTS 8.1.1 TN 8,1.60 ~= 1.45-IN. DOWHCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWMCIMER NOYNCIMER  LOWER PLENUM CCLD LEG DOWNCOMER WATER FLOYW J-AIR J-WATER (JG¥)xe1 /2 (JL*)2*]1/2
NO AIR FLOV ATR DEMSITY PRESSUPE Al FLOW WATER FLOW CONTINUITY DOWNCOMER NOWNCOMER
(L3/SEC) (LA/FT*e3) (PSTA) (LB/SEC) (LB/SEC) (FT/SECY ~ (FT/SEC)
8.1. 1 0.5208 0.1738 32.84 0.0 1.817 1.026 13.65 0.133 0.5088 0.2183
8.1, 2 0. 5055 U.1740 32.9% 0.0 2,450 1.060 13.24 0.179 0.5012 0.2535
B8.le 3 0.4979 J41765 33.34 0.0 ' 2.683 1.004 12.85 0.1956 0.4956 0.2653
8.1. 4 0.4989 D.1763 33.34 0.0 2.500 1.014 12.87 0.183 0.4958 0.2561
8.1. 5 0.4937 vel737 . 32.84 0.2 1.503 l.123 12.95 0.1190 0.4955 0.1989
B.ls 6 0.5267 0.1823 34.40 0.0 24525 1.027 13.31 0.184 0.5071 0.2574
8.1. 7 0.5147 J.1708 32.40 0.0 © 24467 1.016 13.73 0.180 0.50890 0.2544
8.1. 8 V.5129 J.1701 32.40 C.d 2.717 0.986 13.71 0.198 0.5072 0.2670
8.1. 9 0.59%4 0. 1703 32.40 0.9 2.600 1.042 13.60 2.190 0.5053 0.2612
8.1.10 0.4715 0.1630 32.40 0.0 2.783 0.993 12.79 0.203 0.4883 0.2702
8.lell D.4621 J.1713 32.40 0.0 3.383 1.007 12.29 0.247 0.4810 0.2979
8.1.12 0.4528 J.1739 32.90 0.0 2.917 1.016 11.87 0.213 0.4745 0.2766
8.1.13 0.4596 D.1637 32.40 0.0 2.714 1.030 12.42 2.193 0.4816 0.2669
8.1.14 0.4479 J.1715 32.40 0.0 3.700 0.971 11295 0.270 0.4745 0.3116
8.1.15 D.4468 0.1708 32.40 0.0 3.950 1.000 11.92 0.288 0.4733 0.3219
8.1.10 D. 4445 Je1705 32.40 0.0 3.350 1.018 11.88 0.245 0.4723 0.2965
8.1.17 04933 Je1703 32.40 0.0 2.783 1.009 13.20 0.203 2.4978 0.2702
8.1.18 0.4429 2.1723 32.40 0.0 4.167 1.008 11.35 0.304 0.4716 0.3306
8.1.19 O.4421 V.1703 32.40 0.0 4.350 0.976 11.72 0.313 0.4709 0.3378
8.1.20 V.4879 0.1707 32.31 0.9 2.800 1.009 13.02 0.204 0.4947 0.2710
8.1.21 0.4711 Q.1723 32.81 0.0 3.317 1.010 12.46 0.242 0.4850 0.2950
B8.1.22 0.4584 0.1702 32,21 .0 3.083 0.971 12.27 0.225 0.4799 0.2844
8.1.23 0.6514 0.1924 34.81 0.0 1.244 . 1.015 16.27 0.091 0.5622 0.1807
8.1.24 J.6507 2.1749 33.31 0.0 1.189 1.034 16.95 0.087 0.5678 0.1766
8.1.25 0.6452 0.1639 31.31 0.0 1.073 1.020 17.93 0.979 0.5747 0.1682
8.1.26 0.6351 D.1095 32.31 0.0 L.159 1.031 17.07 0.084 0.5654 0.1737
8.1.27 0.6266 V.1698 32.31 0.0 1.217 1.013 ’ 16.81 0.989 0.5613 0.1787
8.1.28 Je6718 0.15687 32.31 0.0 0.683 0995 18.14 0.050 0.5822 0.1339
8.1.29 U. 44567 J.1654 31.81 0.0 3.183 1.042 12.56 0.232 0.4820 0.2890
8.1.30 D.4529 0.1707 32.31 g.0 3.313 0.969 12.07 0.242 0.4762 0.2948
8.1.31 0.4516 J.1683 32.31 .0 3.183 0.963 12.19 0.232 0.4772 0.2890
8.1.32 J.63473 J. 1695 32.31 0.0 0.608 0.951 17.05 2.04% 0.5651 0.1263
8.1.32 0.351% J.1703 32.31 0.0 Ta629 1.021 9.37 0.556 0.4198 0.4471
Bala34 0.3528 Ue1697 32.31 0.0 6.283 1.005 9.47 0.459 0.4213 0.4060
8.1.35 J.3603 0.1747 33.31 0.0 6.567 L.051 9.39 0.479 0.4227 044151
8.1.36 0.3573 0.1761 33.31 0.0 S5.412 1.023 s 925 0.395 0.4203 0.3768
8.1.37 0.3540 31703 32.31 0.0 3.800 0.989 9.47 « 27T, 0.4216 0.3157
8.1.31 0.3553 0.17%4 33.31 ¢.0 6.659 1.023 9.23 0.486 0.4193 0.4177
B.1.39 0.2463 0.1758 33.31 Cc.0 12.725 1.013 6.33 0.929 0.34175 0.5778
8.1.49 0.2511 Je 1709 32.25 0.0 9.6290 1.002 6.70 2.702 0.35498 0.5024



TABLE XXXI (Contd.)

SHORTENED CORE BARREL TEST GROUP 8.1

0¢l

SUMMARY OF CALCULATED RESULYS FOR TESTS 8.1.1 TO 8.1.60 —~ 1,45 IN. DOWNCOMER GAP
TEST DOWNCOMER DOWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J=AIR J-WATER (JG*)*%1/2 (JL*)%e)/2
NO AIR FLNW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNCONER .
(LB/SEC) (LB/FTe*3) (PSIA) ({LB/SEC) (LB/SEC) (FT/SEC) {FT/SEC)
8.1.41 0.4525 Jv.1699 32.25 0.0 3.267 1.022 12.14 0.239 0.4770 0.2928
8.1.42 0.4501 0.1705 32.25 g.0 3.733 0.997 12.02 0.273 0.4753 0.3130
Bel.od 0.4998 J.1705 32,25 0.0 2.7T00 1.010 13.35 0.197 2.5008 0.2662
B.1l.44 0.5029 J. 1700 32,25 c.0 2,650 1.011 13.48 0.193 0.5028 0.2637
BelasS 0.5592 0.1702 32.25 0.0 1.867 1.031 14.97 0.136 0.5300 0.2213
8e1l.40 0.5537 V.1702 32.25 0.0 - le867 1.031 14.92 0.136 0.5274 0.2213
Baelo4? 0.4892 0.1694 32.25 0.0 2,567 1.013 13.16 0.187 . 0.4963 0.2595
8.l.48 0.4857 2.1700 32.25 0.0 2.733 1.024 13.07 0.200 0.4941 0.2678
8al.49 U.4853 V.1702 32.25 C.0 3.000 0.989 12.99 0.219 0.4938 0.2805
8.1.50 0.5649 0.1061 32.25 Cc.0 1.767 1.027 15.49 0.129 0.5359 0.2153
8.1.51 0.5629 Je1704 22.25 c.0 1.967 1.012 15.05 0.144 0.5317 0.2272
8.1.52 J.5442 0.1699 32.25 0.0 2.033 1.048 14.60 0.148 0.5231 0.2310
8.1.53 0.5391 Je. 1685 32.25 0.0 2,300 1.020 14.57 0.168 0.5217 0.2456
8.1.54 V.5401 J.1684 32.25 0.0 2.433 1.015 14.61 0.178 0.5223 0.2527
8.1.55 V.5382 2.1699 32.25 0.0 2.033 1.031 14.51 0.143 0.5208 0.2310
8.1.56 v.5391° 0.1680 32.25 0.0 2.452 1.028 l4.62 0.179 0.5221 0,2535
8.1.57 - 0.4751 J.1090 32.25 0.0 3.033 1.035 12.81 0.221 '0.4894 0.2821
B.1.58 DebT62 J.1700 32.25 0.0 3.311 1.025 12,76 0.242 0.4892 0.2948
Bal.59 0e4693 0.1665 32.25 0.0 3.533 0.983 12.61 .0.258 0.4860 0.3045
8.1.60° J.€091 V.1695 32.25 0.0 1.550 1.047 16.37 . 0.113 0.5537 0.2017
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SHORTENED CORE BARREL' TEST GROUP 8.1

(43!

.
[* 0 SRVON T

cCosuau~No

EXPESRIMENT AL MEASURMENTS FOR TESTS B.l.1 TN 8.1.60 —- 1.45-IN. DOWNCOMER GAP

RM=C4-1 RM=CW~2 FT-Ch-1 . FT=-CW-2 RM=HG-1 RM-HG=2 RM-HG-3 RM=HG-4 FT-HG-1 FT-HG-2

(GoM) (GPM) (GPM} (GPM) (CFM) (CFM) {CFM) (CFM) (CFM) {CFM)
Jed 0.0 0.0 -50.0 0.0 0.0 0.0 0.0 56.03 0.0
).0 0.0 0.0 45.0 0.0 0.0' 0.0 . 0.0 56.03 0.0
JeU 0.0 0.0 40.0 0.0 0.0 0.0 0.0 56.03 0.0
2.0 2.0 0.0 35.0 0.0 0.0 0.0 0.0 56.03 0.0
J.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 63,46 0.0
). 0 0.0 0.0 45,0 0.0 0.0 0.0 0.0 63,46 0.0
3.0 0.0 0.0 45.0 0.0 0.0 0.0 0.0 56.03 0.0
240 0.0 0.0 50.0 0.0 0.0 0.0 0.0 56.03 0.0
J.0 Je0 0.0 40.0 0.0 0.0 0.0 0.0 56.03 0.0
J.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 63.46 0.0
0.0 V.V 55.0 0.0 V.0 0.0 0.0 0.0 63.46 0.0
240 0.0 0.0 50.0 0.0 0.0 0.0 0.0 63 .46 0.0
J.0 0.0 0.0 40.0 0.0 2.0 0.0 0.0 63.46 0.0
Je9 V.0 0.0 3J.0 0.0 0.0 0.2 0.0 63.46 0.0
J.0 0.0 0.0 20.0 0.0 0.0 0.0 0.0 63.46 0.0
Je0 J.0 0.0 35.0 0.0 0.0 0.0 0.0 63.46 0.0
J.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 ° 56,03 0.0
J.0 V.0 0.0 50.0 0.0 0.0 0.0 0.0 56.03 0.0
Jed V.0 0.0 40.0 0.0 0.0 0.0 0.0 56.03 0.0 -
Qv 0.0 0.0 45.0 0.0 0.0 0.0 2.0 8l.67 0.0

P-CH-1 P-Cy-2 P~HG-1 P=HG-2 P=-HG-3 TF-CwW-1 TF=HG-1 TF=HG-2 TF-HG-3 P=-BARD

(PS1n) (PS16G) (PSIG) (PSIG) (PS16) (DFG F) (DEG F) C{nEsq F) (DEG F) (PSia)

20.0 0.0 21.0 90.0 36.0 46.0 90.0 101.2 - 97.0 12.3
19.0 0.0 19.0 92.0 35.0 48.5 103.0 118.0 111.0 12.3
19.9 0.0 19.9 89,5 35.0 48.5 110.0 124.0 118.0 12.3
19.0 0.0 20.0 89.9 35.0 49.5 109.0 121.0 116.,0 12.3
13.5 0.0 18.0 89.0 35.0 48.0 113.0 126.0 120.0 12.3
17.5 0.0 20.0 90.0 35.0 50.0 85.0 95.0 0.0 12.4
13.5 0.0 ‘19.0 90.0 35.0 50.0 94.90 108.0 0.0 12.4
19.v V.0 19.9 90.0 35.0 51.5 97.0 111.0 0.0 12.4
19.0 0.0 19.0 90.0 35.0 51.5 100.0 115.0 0.0 12.4
i3.0 0.0 0.0 12.4

18.5 92.0 35.0 50.0 89.0 28.0

.
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SHORTENED -CORE BARREL TEST GROU? .8.1

NI IVIN
VSN

€€l

EXPER[YMENT AL MEASURMENTS FOR TESTS 8.l.1' 70O 3.1.60 == 1.45-IN. OOWMCOMER GAP
P-Cw-1 P=CwW-2 P-HG-1 P=4G—~2 P=-HG-3 TF-CwW-1 TF-HG-1 TE-HG-2 TF-HG-3 P~-BARD
(PS1G) (PSIG) (PSIG) (°S16G) (PSIG) (DEG F) ({DEG F) (NEG F) {DEG F} (pstay
113.5 0.0 18.5 91.0 35.0 50.0 92.0 104.0 0.0 12.4
19.0 2.0 19.0 90.0 0.0 50.5 . 97.0¢ 110.0 0.0 12.4
18.5 0.0 19.0 89.9 0.0 54.5 86.0 96,0 0.0 12.4
18.5 V.0 18.5 89.0 0.0 49,5 98.9 108.0 0.0 12.4
13.0 0.0 18.5 39.0 0.0 Sl.5 98.0 112.0 0.0 12.4
13.0 0.0 18.5 89.0 0.0 52.0 100.0 115.0 0.0 12.4
13.5 2.0 18.5 98.0 0.0 51.0 106.0 121.0 0.0 12.4
13.0 0.0 18.5 89.0 0.0 50,5 104.90 117.9 0.0 12.4
13.5 2.0 18.5 89.0 0.0 50.5 105.0 " 118.0 0.0 12.4
13.0 0.0 19.0 923.0 0.9 51.5 79.0 84.0 0.0 12.3
19.9 0.0 19.0 .92.0 0.0 52.0 86.0 98.0 0.0 12.3
13.5 0.0 19.0 91.0 0.0 50.5 94.9 108.0 0.0 12.3
2J.5 0.0 21.5 90.0 0.0 50.0 101.0 117.0 0.0 12.3
12,0 0.0 19.5 39.0 0.0 63.0 97.0 112.0 0.0 12.3
L7.5. 0.0 12.0 88.5 0.0 52.5 100.0 114.0 0.0 12.3
13.5 0.0 19.0 89.0. 0.0 50.5 110.0 126.9 0.0 12.3
13.0 0.0 19.0 89.0 0.0 - 5140 117.0 134.0 0.0 12.3
13.9 0.0 19.0 91.0 0.0 60.0 93.0 105.9 0.0 12.3
13.5 0.0 18.5 9.0 0.0 49.5 " 99.0 111.0 0.0 12.3
13.5 0.0 18.5 91L.0 0.0 50.5 103.90 116.0 0.0 12.3
13.5 0.0 18.0 -99.0 0.0 54.0 98.0 t11.0 0.0 12.3
18.0 0.0 19.0 ' 88.0 0.0 52.5 107.0 ° 121.0 0.0 12.3
2.0 9.0 19.0 91.0 0.0 50.5 111.0 125.0 0.0 12.3
19.0 2.0 18.4 90.0 0.0 51.0 104.0 117.0 0.0 12.3
2LV 3.0 19.5 90.0 0.0 48,5 94.0 105.0 0.0 12.3
19.5 V.0 "19.5 9C.0. . 0.0 49.0 97.9 109.0 0.0 12.3
18.5 9.0 19.0 90.0 0.0 51.0 101.0 115.2 0.0 12.3
2J.0 0.0 19.5 90.0 0.0 51.0 ~101.2 113.0 0.0 12.3
24,0 0.0 19.5 92.5 0.0 51.0 98.0 109.0 0.0 12.3
21.0 0.0 19.0 93.0 0.0 49.5 5.5 26.0 2.0 12.3
1.0 0.0 19.0 89.0 0.0 49.5 91.0 104.0 0.0 12.3
13.5 . V.0 19.0 89,0 0.0 49.5 94.9 107.0 0.0 12.3
14.5 0.0 19.0° 54.0 0.0 49.5 94.0 96.0 0.0 12.3
13.5 0.0 19.0 97.0 0.0 50.5 88.5 87.5 2.0 12.3
1345 0.0 19.0 95.0 0.0 50.0 85.0 37.5 0.0 12.3
13.5 0.0 19.0 95.0 | 0.0 50.0 . 86.5 23.0 0.0 12.3
13.5 0.0 19.0 94.5 0.0 52.5 85.0 90.9 0.0 12.3
13.5 - 0.0 "19.0 94.5 0.0 50.0 86.5 94.9 0.0 12.3
13.5 2.0 19.0 95.0 0.0 50.5 89.0 97.0 0.0 12.3
13.0 0.0 0.0 48.5 : 78.0 82.0 0.0 12.3

19.0 95:0
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SHORTENED CORE BARREL TEST GROUP 8.1

121

EXPERTAEMTAL MEASURMENTS FOR TESTS 8.1.1 TO 8,1.60 —— 1.45~IN. DOWNCOMER GAP

TESY P=Cy-1 o-LW-2 P~HG-1 P=HG-2 P-HG-3 TF-CW-1 TF-HG-1 TF-HG-2 TF=-HG-3 P-BARO

NO (PSIG) (PS15) (PSIG) (PSIG) . (PSIG) (DEG F) (DEG F) {DEG F) (DEG F}) (PSTA)
B8.1.51 1J).0 0.0 19.0 96.0 0.0 50.5 81.0 89.0 0.0 12.3
8.1.52 18,0 0.0 19.5 94.5 0.0 51.5 88.5 100.0 0.0 12.3
8.1.33 18.0 2.0 19.0 93,5 0.0 55.0 90.0 100.0 0.0 12.3
Balabo 13.90 0.0 19.0 23.5 0.0 53.5 90.0 99.0 0.0 12.3
8.1.55 18.0 0.0 18.5 93.5 0.0 53.5 92.0 101.0 0.0 12.3
8.1.56 13.0 0.0 19.0 93.5 0.0 54.5 91.0 100.0 0.0 12.3
Beleb7 13.0 0.0 18.5 93.5 0.0 51.0 92.0 191.0 0.0 12.3
%.1.58 18.0 De0 18.5 94,5 0.0 51.5 95.0 105.0 0.0 12.3
8.1.59 17.5 0.0 18.5 95.0 0.0 53.0 103,92 116.0 0.0 12.3
8.1.60 18.0 0.0 19.0 84,9 0.0 52.5 108.0 120.5 0.0 12.3

LOWER PLENUM FLOW BYPASS FLOW
-— - LOWER
TZST INIT 1AL £ IMAL TIME QF INTTIAL FINAL TIME OF PLENUM pP-Lp-1 TF-LP-1
NOD AELGHT WEIGHT COLLECTICN WEIGHT WE IGHT COLLECTINN LEVEL (PSIG) {05 F)
(.B) (L3) {SEC) (LB) (sl (sEC) (IN)

8.1 1 12,0 251.90 60.0 103.5 £62.0 30.0 12.2 20.5 50.0

9.1. 2 251.0 324.5 30.0 262.0 364.5 30.0 12.0 20.5 49.5

Bel. 3 324.5 405.0 20.9 364.5 409.0 30.0 12.0 21.9 50.0
8.1. 4 235.0 347.5 45.0 257.0 280.0 75.0 12.0 21.0 590.5

B.le 5 347.5 438.0 £0.0 280.0 282.3% 60.0 12.9 20.5 50.5
8.1. 6 142.5 243.5 40.0 116.0 267.9 25.0 12.0 22.0 55.0

B.ls 7 243.5 317.5 30.0 267.0 383.5 30.0 12.0 20.0 52.0
8.1. 8 317.5 399.0 30.0 383.5 446.0 30.0 12.0 20.0 . 54.0

8.1. 9 399.0 477.9 30.0 446.0 507.0 60.0 12.4 20.0 53.5"
8.1.10 141.5 225.0 30.0 110.0 233.5 30.0 12.0 20.0 60.5

8.1.11 225.0 326.5 0.0 233.5 300.0 ¢ 30.0 12.0 20.9 590.5
8.1.12 22645, 414.0 30.0 120.5 180.0 45.9 12.0. 20.5 51.0

Belel3 141.5 23545 35.0 180.0 186.0 . ° 69%.0 12.0 20.0 58.5

8.1l.14 236.5 * 347.5 30.0 139.0 321.0 30.0 12.0 20.0 50.0

8.1.15 547.5 466.,0 30.0 321.0 390.0 30.0 12.0 20.0 52.0

8.1.16 353.5 454.0 30.0 390.0 438.0 30.0 12.0 20.0 53.0

8.1.17 317.0 400.5 30.0 265.0 392.0 39.0 12.0 20.0 53.5

8.1.18 152.5 277.5 30.0 139.5 253 .0 493.0 12.0 20.0 53.5

8.1.19 277.5 408.0 30.0 253.0 346.5 30.0 - 12.0 20.0 52.0
Yeledd 14245 22he5 - 30.0 116.0 284,.5 30.0 12.0 20.0 51.0
8.1.21 226.5 326.0 20.0 23445 480.0 30.0 12.9 20.5 54.0
8.1.22 20%.0 301.5 30.9 368.0 518.5 30.0 12.9 20.0 52.5
8.1.23 144.5 200.5 45.0 26040 ° 387.5 25.0 12.2 22.5 55.0

Bele24 203.5 254.0 45,0 132.0 246.0 ) 25.0 12.9 21.0 54.0

8s1.25 189.9D 237.5 45,0 117.0 233.5 30.0 12.0 19.0 55.5
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EXPERIMENT AL MEASURMENTS FOR TESYTS B8.l.1 TO 8.1.60 ~= 1.45-IN. DOWNCOMEP. GAP
LCWER PLENUM FLOW . . BYPASS FLOW .

-------------------------------------------------------------- LOWER
INITIAL FINAL TIMF 0OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF-LP-1
WE IGHT HEIGHT COLLECTICN WEIGHT WEIGHT  COLLECTION LEVEL (PSIG)” (DEG F)

(Ll) (L8} ({SEC) (L8) a) (SEC) (IN)
237.5 306.5 60.0 233.5 328.0 30.0 12.0 20.0 54.5
305.5 379.5 60:0 328.0 3746.0 30.90 12.0 29%.9 53.5
l41.5 182.5 60.0 110.0 131.90 30.0 12.0 20.0 57.0
182.5 278.0 30.0 131.0 318.0 30.0 12.0 19.5 59.0
278.0 410.5 40.0 318.0 461.0 30.0 - 12.0 20.0 . 51.0
142.5 238.0 30.0 122.5 248.0 30.0 T 12.0 20.0 56.5
238.0 27445 60.0 248.0 251.0 60.0 12.0 20.0 54.5
274.5 46540 25.0 251.0 380.0 25.0 12.2 22.0 50.5
16).5 349.0 20.9 156.5 303.5 30.0 12.0 20.0 54.0
l41.5 338.5 30.0 110.0 311.0 25.0 12.9 21.0 54.5
151.5 168.0 40.0 154.0 279.0 40.0 12.0 21.0 50.5
363.0 432.0 30.0 279.0 330.0 30.0 12.0 20.0 52.0
254.0 453.5 30.0 150.5 313.5 30.0 12.0 21.0 52.5
137.5 442.0 20.0 313.5 481.5 20.0 12.0 21.0 51.5
212.5 + 453.0 25.0 248.0 397.5 25.0 12.0 | 20.0 49.5
1644.5 242.5 20.0 127.9 223.0 25.0 12.9 20.0 52.5
242.5 354.5 30.0 223,90 298.0 390.0 12.0. 20.0 50.5
354.5 +35.5 30.0 298.0 385.5 30.0 12.0 20.0 50.5
231.5 311.0 30.0 232.5 300.5 30.0 12.0 20.0 52.0
311.0 367.0 30.0 300.5 416.5 30.0 12.0 20.0 S1.5
367.0 423.0 30.0 416.5 554.0 30.0 12.0 20,0 51.5
143.0 229.0 30.0 221.0 334.0 30.0 12.90 20.0 54.0
229.0 302.0 © 30.0 334.0 465.5 30.0 12.0 20.0 52.0
302.0 . 392.0 30.0 465.5 540.5 30.0- 12.0 20.0 © 51.5
149.0 193.0 30.0 108.5 244.5" 20.0 12.0 20.0 64.0
193.0 252.0 30.0 244.5 360.0 20.0 12.90 20.9, 51.0
252.9 313.0 30.0 360.0 465.0 20.0 “12.0 20.0 52.5
141.5 210.5 30.0 119.5 187.0 29.0. 12.0 20.0 56.5
21J.5 283.5 30.0 187.0 241.0 30.0 12.0 © 20.0 57.0
233.5 344.5 30.0 241.0 266.0 30.0 12.0 20.0 _ 55.0
l41.5 215.0 30.0 114.5 121.0 30.0 12.9 20.0 58.0
215.0 306.0 30.0 191.0 303.0 20.0 12.0 20.0 55.0
3Uh.0 407.0 30.5 303.0 417.5 39.0 12.9 20,0 52.0
316.0 422.0 30.0 "1 343.0 401.0 - 30.0 12.0 20.0 53.5
20.0 53.5

363.5 410.0 30.0 364.0 464,0 20.0 12.0
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TRANSPARENT VESSEL TEST DATA FOR TESTS 1.3.1 TO 1.3.65 -- 0.35-IN. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCIMER  LOWER PLENUM COLD LEd DOWNCOMER WATEP FLOW J-AIR J-WATER (JG*)xs)/2 (YL*)e%1/2

NO AIR FLOW ATR DENSITY PRESSURE AIR FLOW WATER FLOW 'CONTINUITY DOWNCOMER DDYWNCOMER
(LB/SEC) (LB/FT#23) (PS1A) (LB/SEC) (LB/SEC) {FT/SECT) LFT/SEC)

l.3. 1 0.1270 ve.llel 22.32 0.0485 0.159 1.021 17.65 0.041 0.7441 0.1731
l.3. 2 0.1279 J.1163 22.32 0.0481 0.165 1.008 17.74 0.043 0.7464 0.17¢2
1.3. 3 0.1252 0.1163 22432 0.0476 0.228 0.995 17.36 0.059 0.7383 0.2070
1.3, 4 0.1247 0.1166 22.32 0.0467 0.161 1.024 17.26 0.042 0.7366 0.1741
1.3. 5 0.0925 2.1166 22.32 0.0468 0475 1.005 12.81 0.123 0.6345 0.2989
l1.3. 6 0.0924 J.1166 22.32 0.0478 0.5%4 L.006 12.80 0154 0.6342 0.3343
1.3. 7 0.0924 J.1168 22.32 0.0468 0.617 0.985 12.77 0.159 0.6339 0.34G5
l.3. 8 2.0924 0.1166 22.32 0.0463 0.535 1.032 12.80 0.138 0.6342 0.3172
l1.3. 6 0.0924 De.1166 22.32 0.0468 0.487 l.064 12.80 0.126 0.6342 0.3028
1.3.10 0.0628 Je 1168 22.37 0.0484 1.256 0.992 8.68 0.325 0.5224 0.4861
1.3.11 0. 0625 0.l168 22.37 C.0479 1.261 0,998 8.64 0.326 0.5213 0.4869
1.3.12 0.05632 J.1168 22.37 0.0481 L.379 1.013 8.73 0.356 0.5241 0.5062
l.3.13 0.0635 0.1163 22.37 0.0478 1.209 0.982 8.81 0.313 0.5259 0.4768
l.3.14 0.0311 Ue.11069 22.37 0.0486 2.821 1.016 4.30 0.730 0.3680 0.7234
1.3.15 0.0308 Q.1158 22.37 0.0479 24408 0.972 4426 0.623 0.3661 0.6730
l.3.16 0.0312 0.1168 22.37 0.0484 2.586 1.003 4.31 0.669 0.3681 0.6973
1.3.17 0.0309 0.1166 22.37 0.0481 2.017 0.997 4.28 0,521 0.3670 0.6158
l1.3.18 J.0156 2.1170 22.37 0.0491 3.450 1.004 2.16 0,892 2606 0.8055
l1.3.19 0.0155 0.1170 22437 0.0485 2,883 0.928 2,13 0.746 0.2592 0.7364
1.3.20 0.0154 J.1170 22.37° C.0479 24286 0.913 2.12 0.591 0.2585 0.6556
l.3.21 V. 0469 0.1170 22.317 0.0491 1.769 1.000 6.47 0.457 0.4512 0.5767
L.3.22 0.0467 J.1168 22.37 0.0486 1.806 0.984 6.46 0.467 0.4507 0.5827
1.3.23 0.0470 - 0.1168 22.37 0.0484 1.883 1.014 6,49 0.4%7 0.4519 0.5951
l.3.24 0.0467 0.1168 22.317 G. 0481 1.586 1.039 6.46 0.410 0.4507 0.5461
1.3.25 0.0789 0.1163 22.37 0.0486 0.850 1.022 10.94% 0.229 0.5862 0.3998
1.3.26 0.0781 O.1168 226317 C.0474 0.800 01996 10.79 0.207 0.5825 0.3879
1.3.27 0. 0776 U.1168 22.37 0.0468 Ue 906 0.988 10.73 0.234 '0.5810 0.4127
1.3.28 0.0785 0.1168 22.37 0.0471 0.811 0.999 10.84 0.210 0.5841 - 0.3906
1.3.26 J.1108 D.11068 22.37 0.0481 0.271 1.008 15.31, 0.070 0.6941 0.2257
l.3.30 0.19297 U.lléa 22.37 0.0476 0.256 0.994 15.15 0.066 0.6904 0.2192
1.3.31 0.1108 © 0.1168 22.37 0.0479 0.350 1.038 15.31 0.091 " 0,6941 0.2566
1.3.32 0.1084 041163 22.37 0.0471 0.342 1.006 15.03 0.098 0.6870 0.2535
1.3.33 0.1096 O.1166 22.37 0.0474 0.254 1.024 15.17 0.066 0.6904 0.2186
1.3.34 0.1272 041179 22.37 " 0.0998 0.237 1.011 17.55 0.061 0.7434 0.2112
1.3.35 0.1232 01170 22.37 0.0958 0.167 1.013 16.99 0.043 0.7315 0.1770
l.3.36 0.1257 v.1l67 22.43 0.0964 0.192 1.011 17.39 0.052 0.7395 0.1899
1.3.37 0.1244 J.1169 22.43 0.0959 o.l18 0.970 17.17 0.030 0.7352 0.1489
1.3.38 0.1240 D.1169 22.43 0.0937 0.092 0.948 17.11 0.02¢ 0.7339 0.1313
1.3.39 0.C%6 3.1169 224,43 0.0979 0.495 1.013 13.06 9.1219 0.6412 0.3051
1.3.40 V.094%6 0.1169 22.43 0.0974 0.450 0.993 13.06 0.1156 0.6412 0.2909
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SUMMARY OF CALCULATFEL RESULTS FOR TESTS 1l.3.1 TN 1e3.65 --- 0.35 IN. DOWNCOMER GAP

DOYWMC OMER DIWNCOMER LOWER PLENUM  COLD LEG DOWNCOMEPR. WATFR FLNW J-AlPR J-WATER (JG=)*2l/2  (JL*)*%1/2

AIR FLOW a[R DEMSITY PRESSURE AIR FLOW WATER FLUW CONTINUITY DOWNCNYER DOWNCIMER

(L8/SEC) {LB/FY=&}) (PSTA) (L3/SEC) (LB/SEC) (FT/SEC) (FY/SEC)
2.0946 - J.1169 22443 0.0959 0.486 0.993 13.06 0.126 0.6412 0.3024
U.C9o41 J. 1169 22.43 0.0954 0.465 " 1.000 12.99 0.120 0.6395 0.2957
0.0959 D.1169 22.43 0.0958 0. 464 1.074 13.12 0.120 0.6426 0.2953
0.00623 Jell71 22.43 0.0979 1.394 0,995 8.58 9.360 2.5201 0.5120
0.0616 0.1171 22.43 0.0969 1.225 1.001 8.49 0.317 . 0.5172 0.4800
0.0023 Je.1173 22.43 0.0954 1.275 U.9990 8.57 0.330 0.5198 0.4897
0.0616 Uel173 22.43 0.0942 1.139 1.020 8.48 0.295 0.5170 0.4628
0.0309 J.1173 22.43 0.0685 . 2.106 0.928 4.25 04545 0.3659 0.6294
0.0310 J.1173 22.43 Q.1919 2.525 0.987 4.27 0.653 0.3668 0.6891
0.0314 Q.1173 22.43 0.1004 : 2.142 0.978 4.31 0.554 0.3687 0.6346
0.0312 U.1173 22.43 0.0979 1.942 1.010 4.29 0.502 0.3679 0.6043
J.0153 0.1173 22.43 0.1011 2.956 1.011 2.11 0.764 0.2579 0.7456
0.0153 U.117) 22.43 0.1901 2.392 0.996 2.11 0.618 0.2578 0.6707
0.015¢4, q.1173 22.43 0.0970 2.050 0.991 2,12 2.530 ' 0.2585 0.6209
Ue 0459 0.1173 22.43 0.9999 1.8083 0.998 6.32 0.463 0.4463 0.5832
Do 0467 Jel173 22.43 0.0995 1.983 1.015 6.42 0.513 0.4500 0.6107
0. 0472 Ul 1173 22.43 0.0984 1.733 1.001 6.49 0.449 0.4524 0.5709
0.0792 Je1169 2.43 0.1018 0.8kK2 1.020 10.94 0.223 0.5868 0.4027
0.0784 Jell69 22443 0.0988 0.810 v.993 10.83 0,209 0.5337 0.3903
0.0772 0.1169 22.43 0.0958 0. 794 1.005 10.66 0.205 0.5793 0.3865
0. 0773, O.1169 22.43 0.0948 0.818 1.041 10.67 .212 3.5796 . 0.3923
0.1115 J.1276 24.43 0.1018 0.229 1.017 14.11 0.959 0.6811 0.2076
0.1080 Ja1l67 22.43 0.0964 0.315 1.031" 14.94 0.081 0.6854 0.243%
Je 1992 v.1167 22.43 0.0958 0.278 . 0.992 15.10 0.072 0.6892 0.2286

Je 1086 9.1167 22.43 0.0937 0.267 1.019 15.02 0.069 0.6873 0.2239
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DOWNCOMER GAP

EXPERIMENTAL- MEASURMENTS FOR TESTS 1.3.1 TO 1.3.65 —— 0435-IN.

FT-CH-1 FT-CW-2 RM-HG=~1 RM-HG-2 RM=-HG-3 RM-HG-4 FY=-HG~1 FT-HG-2
(GPM) {GPY) (CFM) (CFM) (CFM) (CFy) (CEM) {CFM™M)

RM~CHW=-2
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RM=CwW-~1
(GPM)
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EXPERTAENTAL “ISASURMENTS FOR TESTS 1.3.1 TO 1.3,65 == 0.35-IN. OOWNCOMER AP

TEST RM-Cit=1 RM=CW-2 FT-CwW-1 FT-C4-2 RM—HG=1 °~ RM=-HG-2 PM~HG-3 AM-HG-4 FY-HG-1 FY-HG=2

NG (GP41) (GPM) (GPM) . (GPM) (CFM) (CEM) (CF4) (CEM) (CeM) (CFM)
1.3.41 2340 U.0 0.0 0.0 0.0 60.00 0.0 0.9 2.0 0.0
1.3.42 2. 10.0 0.0 0.0 0.0 60,00 0.0 0.0 0.0 0.0
1.3.43 3.0 5.0 0.0 0.0 0.0 60,00 0.0 0.0 0.0 0.0
13,94 33.0 10.0 0.0 0.0 0.0 40,00 0.9 0.0 2.0 0.0
1.3.45 27,0 10.0 0.9 0.0 0.0 40.00 0.0 0.0 0.0 0.0
1.3.46 2940 2.0 0.0 [N 0.0 40,00 0.0 0.0 0.0 0.9
1.3.47 12.0 0.0 0.9 0.0 0.0 40.00 0.0 0.0 0.0 0.0
1.3.48 3.0 10.0 0.0 0.0 0.0 20,00 0.0 2.0 0.0 0.0
1.3.49 ©3).0 10.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0 0.0
1.3.59 20,0 1V.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0 0.0
1.3.51 29.0 0.0 0.0 0.0 0.0 20.00 0.0 2.0 0.0 0.0
1.3.52 3).0 10,0 0.0 0.0 0.0 10.00 0.0 0.0 0.0 0.0
1.3.53 23.0 10.0 0.0 0.0 0.0 2.0 10.00 0.0 0.0 0.0
1e3.54 2340 2.0 0.0 0.0 0.0 0,0 10.00 0.0 0.0 V.0
1.3.55 39.0 10.0 0.0 0.0 0.0 30.00 0.0 0.0 0.9 0.0
1.3.56 29.9 10.0 0.9 0.0 0.0 30.00 0.0 0.0 2.0 0.0
1.3.57 20,9 0.0 0.9 0.0 0.0 30.00 0.0 0.0 2.0 0.0
1.3.58 30.0 10.0 0.0 0.0 0.0 50.00 0.0 2.0 2.0 0.0
1.3.59 29,0 10.0 0.0 0.0 0.0 50.00 9.0 0.9 9.0 0.0
13469 29,0 0.0 0.0 0.0 0.0 50,00 0.9 0.0 9.0 0.0
1.3.61 J.0 8.0 0.0 0.0 0.0 50.00 0.0 0.0 2.0 0.0
1.3.02 39,0 12.0 0.0 0.0 0.0 50.00 20.00 0.0 0.0 0.0
1.3.43 29.9 10.0 0.0 0.9 0.0 50,00 20.00 0.0 D.0 0.0
1.3.06 20490 V.0 0.0 0.0 0.0 50,00 - 20,00 0.0 0.0 0.0
1.3.05 9.0 6.0 0.0 2.0 0.0 50.00 20.00 0.0 0.0 0.0

TEST o-Ci-1 P-CH=-2 P-HG-1 P~HG-2 P=HG-3 TF~CHW-1 TF-HG-1 TF-HG-2 TF-HG-3 p-gagn

M) (PSI16G) (PSIG) (PSIG) (PSIG) (PSIG) (DEG F) (DEG F) (DEG F) ({CES F) (PS18)
1.3. 1 0.4 11.5 11.0 0.0 0.0 52,9 75.0 0.0 .0 12.3
1.3, 2 3.0 11.2 10.7 0.0 0.0 55.0 62.0 0.0 9.0 12.3
1.3. 3 2.0 10.7 10.0 0.0 0.0 55.0 68.9 0.0 2.0 12.3
le3. 4 0.2 10.0 10.0 0.0 0.0 56,0 72.0 0.0 0.0 12.13
1.3. 5 3.0 10.0 10.0 0.0 0.0 54.0 T4.0 0.9 9.0 12.3
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EXPERIMENTAL MEASURMENTS FOR TESTS le3.1 TO 1.3.65 —=~ 0.35-IN. ONWNCOMER GAP

TEST P-CH-1 P-CW-2 P~HG-1 P-HG-2 P-HG-3 TF=CH-1- TF-HG-1 TF~HG-2 TF-HG-3 P-BARD
NGO (PSIG) {PSIG) (PSIG) (PSIG) (PSIG) (DEG F) (DEG F) (DEG F) {DEG F) 1Ps1A)
1.3. 6 0.0 11.0 10.0 0.0 0.0 55.0 75.0 0.0 0.0 12.3
1.3, 7 0.0 10.0 10.0 0.0 0.0 54.0 75.0 0.0 0.0 12.3
1.3. 8 2.0 10.0 10.0 0.0 0.0 54.0 75.0 2.0 0.0 12.3
1.3. 9 0.0 10.0 10.0 0.0 0.0 55.0 75.0 0.0 0.0 12.3
«3.10 0.0 1l1.5 10.7 0.0 0.0 55.0 75.0 0.0 0.0 12.4
<3.11 V.90 11.0 10.5 0.0 0.0 55.0 74.0 0.0 0.0 12.4
.3.12 2.0 11.2 11.0 0.0 0.0 55.0 74.0 0.0 0.0 12.4
.3.13 2.0 11.0 11.2 0.0 0.0 57.0 74.0 0.9 0.0 12.4
3.14 2.0 11.7 10.7 0.0 0.0 55.0 75.0 0.0 0.0 12.4
+3.15 3.9 -11.0 10.2 0.0 0.0 55.0 T4.0 0.0 0.0 12.4
1.3.16 0.0 11.5 10.7 0.0 0.0 '55.0 74.0 0.0 2.0 12.4
1.3.17 9.0 11.2 10.5 0.0 0.0 56.0 76.9 0.0 0.0 12.4
1.3.18 2.0 12.2 11.0 0.0 0.9 55.0 76.0 0.0 0.0 12.4
1.3.19 9.0 11.5 10.5 0.2 0.0 53,0 76.0 2.0 0.0 12.4
1.3.20 2.0 11.0 10.2 0.0 V.0 54,0 76.0 0.0 0.0 12.4
1.3.21 2.0 12.2 10.7 0.0 0.0 55.9 76.0 0.0 : 0.0 12.4
1.3.22 3.0 11.7 10.5 0.0 0.0 55.0 T4.0 0.0 - 0.0 12.4
1.3.23 7.0 11.5 10.7 2.0 0.0 55.0 74.0 0.0 0.0 12.4
1.3.24 ).0 11.2 10.5 0.0 0.0 55.0 149" 0.0 0.0 12.4
1.3.25 2.0 11.7 10.7 0.0 0.0 55.9 T4.0 0.0 0.0 12.4
1.3.26 9.0 10.5 10.2 0.0 0.0 55.0 74.0 0.9 0.0 12.4
1.3.27 J.u 10.9 10.0 0.0 0.0 55.0 74,2 0.9 0,0 12.4
1.3.28 9.0 10.2 10.5 0.0 0.0 55.0 74.0 0.0 0.0 /126
1.3.29 V.0 11.2 11.0 0.0 0.0 55.0 74.0 0.0 0.0 12.4
1.3.30 2.0 10.7 10.5 0.0 0.0 55.0 ° 74.0 . 0.0 0.0 12.4
1.3.31 9.0 11.0 11.0 0.0 0.0 55.0 T4.0 0.0 0.0 12.4
1.3.32 3.0 10,2 10.0 0.0 0.0 54.0 75.0 0.0 0.0 12.4
1.3.33 0.0 10.5 10.5 0.0 0.0 55.0 75.0° 0.0 0.0 12.4
1.3.34 Do 13.0 11.0 0.0 0.0 55.0 74.0 0.0 0.0 12.4
1.3.35 0.9 1.0 9.5 0.0 0.0 55.0 74.0 9.0 0.0 12.4
1.3.36 0.0 11.2 10.5 0,0 0.0 55.0 77.0 0.0 0.0 12.4
1.3.37 V.0 11.0 10.0 0.0 0.0 55.0 77.0 0.0 0.0 12.4
1.3.38 J.0 10.2 9.7 0.0 0.0 56.0 75.0 0.0 0.0 12.4
1.3.39 9.0 12.0 10.5 0.0 0.0 55.0 76.0 0.0 0.0 12.4
1.3.49 2.0 11.7- 10.5 0.0 0.0 55.0 76.0 0.0 0.0 12.4
1.3.41 0.0 11.0 10.5 0.0 0.0 55.0 76.0 0.0 0.0 12.4
1.3.42 3.0 10.7 10.2 0.0 0.0 55.0 76.0 0.0 0.0 12.4
1.3.43 9.9 11.0 10.7 0.0 0.0 56.0 77.0 0.9 0.0 - 12.4
©le3.46 740 12.0 10.5 0.0 0.0 54.0 79.0 0.0 0.0 12.4
1.3.45 3.0 11.5 10.0 0.0 0.0 55.0 79.0 0.0 0.0 12.4
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TABLE XXXTI (Coptd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.3

13,065

TEST
NG

1.3. 1
1.3. 2
1.3. 3
L.3. &
1.3. 5

EXPERTASNTAL MFASUR“ENTs FOR TESTS 1.3.1 TO 1.3.65 —~ 0.35-1N. OOWNCOMER GAP -

p-Cy -1 P-CH=-2 P-HG~-1 P=HG=-2 P~HG-3 TF=CW-1 TF-HG~1
(PSIG) (PSIG) (PSIG) (PSIG) (PSIG) (DEG F) ADIG F)
J. 0 10.7 10.5 Uv.0 0.0 55.0 79.0
V.0 10.2 10.0 0.0 0.0 56.0 79.0
0.0 12.2 10.5 0.0 0.0 54.0 80.0
Je 0 14.9 10.7 0.0 0.0 54.0 81.0
2.0 13.2 11.2 0.9 0.0 55.0 8l.0
Jed 12.0 11.0 0.0 0.0 55.0 80.0
2.0 13.5 10.2 0.0 0.0 53.0 81.0
J.0 13.0 10.2 0.0 0.0 53.0 82.0
J.0 11.5 10.5 0.0 0.0 54.0 82.0
J.0 12.5 10.0 0.0 0.0 54.0 ~82.0
Je0 12.7 10.7 0.0 0.0 54.0 82.0
7.0 12.2 11.2 0.0 0.0 55.0 82.0
J.0 14.0 11.2 0.0 0.0 55.0 82.0
2.0 12.5 10.7 0.0 0.9 56.0 82.0
J.0 11.0 10.0 0.0 0.0 56.0 81.0
[ Xp) 10.5 10.0 0.0 0.0 56.0 80.0
Jded 14.0 11.5 0.0 0.0 55.0 80.0
0.0 11.2 10.0 0.0 0.0 55.0 80.0
2.0 11.0 10.5 0.0 0.0 56.0 8J.0
Jed 10.0 10.2 0.0 0.0 56.0 0.0

INITYAL
WE IGHY
ns)

133.3
142.5
164.8
159.0
166.3

194.8
221 w5
133.0
159.8
133.0

133.3
24143
289.5
353.0
454.8

LNWFR PLENUM FLIW

FInaL
WEIGHT
(L8)

143.5
148.8
159.0
166.3
194.8

221.5
249.3
159.8
179.3
183.3

241.3
289.5
356.0
454.R8
527.0

TIME OF

COLLECTICN

{SEC)

45.5
50.0
45.0
45.0
60.0

45.0
45.0°
50.0
40.0
40.0

46.0
35.0
55.0
35.0
30.9

TIME OF
COLLECTION

INITIAL
WE IGHT
(LB)

95.0
233.0
334.0
397.5

94.5

273.5

381.5

90.0
138.5
86.0

192.5
294.0
351.5
313.0
472.0

BYPASS FLOW

FINAL
WE I GHT
(LB)

233.0
334.0
397.5
448.0
213.5

381.5
479.8
138.5
158.5
192.5

294.0
351.5
373.0
472.0
54640

(SEC)

25.0
25,9
2549
40.0
35.0

30.0
35.0
30.0
50,0
25.9

35.9
49%.2
50.0
35.9
45.0

LOWER

PLENUM

LEVEL
(IN)

12.0
12.0
12.0
12.0
12.9

12.0
12.0
12.0
12.0
12.9

12.0
12.0
12.0
12.0
12.0

TF-HG-2
{DEG F}

e s s o .
[=NeN-XoNol

QOOOO ©OOOOoOC
®

R
o000 Oo

[~ReN-N-N-]
IR
[~N-N-N-Rol

OOO0.0
COoO0O0OQ

P-LP-1
(PSIG)

10.0
10.0
10.0
10.0
10.0

10.0
10.9
10.0
10.0
10.0

10.9
10.0
10.0
10.0
10.0

TE-HG-3

(DEG F)

[eNRoNeNa) CO0O0O
e s o o » IR
ocoQoOo [=N=N=NoNal

[~X=-ReXoNeol
R
[eNeN-XoNa]

TF=LPZL
{NEG F)

59.0
53.0
58,0
57.0
57.0

57.0
5640
57.0
57.0
57,0

57.0
57.0
59.0
57.0
57.0

P-BARG
{pPsta)

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4
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TABLE XXXII (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.3

EXPERIMENTAL MEASURMENTS FOR TESTS 1.3.1 TO 1.3,65 == 0.35-IN, DOWNCOMER GAP

LCWER PLENM FLOW

BYPASS FLOW

INITIAL
HEIGHT
(L3)

465.0
133.0
223.8
327.3
4l13.8

133.3
204.0
235.3
379.0
139.3

173.3
205.3
246.0
28245
293.8

31J.3
133.0
153.5
168.8
173.0

147.3
158.8
167.90
172.5

197.3

217.8
2455
267.8
196.0
251.9

300.8
351.8
1748.5
133,90
234.0

2933
35645
345.5
25045
261.5

FINAL

WEIGHT

(L8)

555.5
223.8
327.3
413.8
493.8

204.0
285.3
370.0
425.5
173.3

205.3
246.0
282.5
298.8
310.3

331.3
153.5
168.3
178.0
185.8

153.9
167.0
172.5
197.3
219.8

246,5
269.8
295.3
251.8
3900.9

351.8
403.0
282.8
234.0
298.3

356.5
474.8
417.3
329.3
315.8

TIME 0OF INITIAL
COLLECTION WEIGHT
(SEC) {Ls)

35.0 436.0
45,0 89.3
30.0 129.5
30.0 193.5
35.0 251.0
40.0 304.3
45.0 437.0
45.0 552.0-
35.0 634.0
40.0 121.5
40.9 266.5
45.0 417.5
45.0 4382.0
60.0 508.0
45.0 668.0
60.0 T765.3
60.0 90.3
60.0 200.8
39.0 233.8
46.5 341.5
60.0 80.5
70.0 146.0
60.0 195.3
50.0 210.5
50.0 339.0
55.0 431.3
50.0 499.5
55.0 536.5
40.0 201.0
40.0 325.3
40.0 458.0
45.0 524.5
40.0 120.0
40.0 91.0
30.0 194.3
30.0 262.5
40.0 301.95
30.0 331.5
35.0 443.3
30.0 471.5

FINAL
WE IGHY
(LB)

492.0
129.5
193.5
251.0
304.3

437.0
552.0
634.0
663.0
266.5

417.5
482.0
508.0
668,0
T765.3

854.0
200.8
233.8
341.5
443.0

146.0
195.3
210.5
339.0
431.3

499.5
536.5 -
553.5
325.3
458.0

524.5
547.0
257.5
194.8
262.5

301.5
381.5
443.3
471.5
565.0

TIME OF

COLLECTION

(SFEC)

35.0
45.0
30.0
45.0
60.0

35.0
50.0
50.0
40,0
30.9

45.9
35.0
45.0
30.0
25.0

35.0
45.0
55.0
20.0
25.0 -

25.0
40.0
35.0
25.0
25.0

30.0
. 40.0
60.0
30.0
45.0

45.0
40.0
45.0
35.0
35.0

45.0
390.0
35.0
40.0
25.0

LOWER

PLENUM

LEVEL
(IN)

12.0
12.0
12.0
12.0
12.0

12.90
12.0
12.0
12.0
12.0

12.0
12.0
12.0
12.0
12.2

12.9
12.9
12.0
12.0
12.0

12,0
12.0
12.0
12.0
12,0

12.0
12.0
12.0
12.0
12.0

12.0
12,0
12.0
12,0 -
12.0

12.2
12.0
12.0
12.0
12.0

P-LP-1
{°S16)

10.0
10,0
10.0
10.0
10.0

1%.0
10.0
10.0
10.0
10.9

10.0
10.92
10.0
10.0
10.0

10.9
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
19.0

10.9
10,0
10.0
19.0
13.0

19.0
10.0
10.0
10.0
10.0

TF-tp-1
{DEG F)

57.0
58.0
56.0
56.0
56.0

56.0
57.0
57.0
57.0
59.0

57.0
57.0
5740
57.0
57.0

57.0
59.0
58.0
56.0
5640

59.0
58.0
58.0
58.0
58.0

58.0
58.0
58.0
57.0
57.0

56.0
56.0
56.0
56.0
56.0

56.0

. 56.0

56.0
56.0
56.0



TABLE XXXII (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.3

134

EXPERI[MENTAL MEASURMENTS FOR TESTS 1.3.1 TQ 1.3.65 == 0.35-IN, DOWNCUMER GAP
LIWER PLENUM FLOW BYPASS FLW
I e W 1" 1-1.
INITIAL FINAL TIME NF INITIAL FINAL TIME OF PLENUM p-LP-1 TE-LP-1
WE IGHT WEIGHT  COLLECTIGN WEIGHT ~ WE IGHT COLLECTION  LEVEL (PSIG) (DEG F)
(L8) (L8) {SECY (L8} (wsj (SEC) (IN)
1.3.56 241.5 301.0 © 30,0 565.0 055.0 40.0 12.0 10.0 56.0
1.3.57 192.¢ 244.0 30.0 375.8 407.3 30.0 12.0 10.0 56.0
1.3.58 264.0 278.5 40.0 407.3 503.5 20.0 12.0 10,0 58.0
1.3.59 273.5 319.0 50.0 503.5 603.5 30.0 12.0 10.0 58.0
1.3.60 319.9 354,18 45.0 603.5 663.5 30.0 12.0 10.0 58.0
61 354,8 399,.8 55,0 © 663.5 680.5 50.0 12.0 10.0 58.0
w2 399.8 413.5 60,0 680.5 789.0 20.0 12.0 12.0 57.0
53 413.5 429,3 50.0 643.5 723.3 20.0 12.0 10.0 59.0
64 429.3 441,8 45.0 723.3 785.3 25.0 12.0 10.9 . 59.0
6% 66l.8 © 453.8 45.0 785.3 81l.5 45.0 12.0 10.0 59.0
TEST ]M-CG-1 RM=-CG-2 | FT-CG-1 P-CG-1 -CG-2 TF-CG-1 TF-CG-2
NO (CFM) (CFYM) (CFM) (PSIG) {(PS1G) ‘(DEG F) (DEG F)
1.3. 1 30.0 0.0 0.0 0.0 0.0 0.0 0.0
1.3, 2 30.0 0.0 0.0 0.0 2.0 0.0 0.0
1.3. 3 30.0 0.0 0.0 0.0 V.0 9.0 0.0
1.3, 4 . 30.0 0.0 0.0 2.0 0.0 0.0 0.0
1.3. 5 3049 0.0 0.0 0.0 0.0 0.0 0.0
l.3. o 30.0. 0.0 0.0 0.0 . 0.0 0.0 0.0
le3. 7 30,90 0.0 0.0 0.0 0.0 0.0 0.0
1.3, 8 30.9 0.0 0.0 0.0 0.0 0.0 0.0
1e3. 9 30.9 0.0 0.0 0.0 0.0 0.0 0.0
1.3,10 30.90 0.0 0.0 0.0 0.0 0.0 0.0
1.3.11 30.9 0.0 0.0 0.0 0.0 0.0 0.0
1.3.12 30.0 0.0 9.0 0.0 0.0 0.0 0.0
1.3.13 30.0 0.0 0.0 0.0 0.0 0.0 0.0 ‘
1.3.14 30.9 2.0 0.0 0.0 0.0 0.0 0.0
1.3.15 309 0.0 0.0 0.0 0.0 0.0 0.0
l.3.15% 30.9 0.0 0.0 0.0 0.0 0.0 0.0
1.3.17 3.9 0.0 0.0 0.0 0.0 0.0 0.0
1.3.18 30.0 0.0 0.0 0.0 2.0 0.0 0.0
1.3.19 30.0 0.0 0.0 0.0 0.0 0.0 0.0
1.3.20 39,0 0.0 9.0 0.0 0.0 0.0 0.0
1
1.3.21 30.9 0.0 2.0 0.0 0.0 0.0 0.0
1.3.22 3049 0.0 2.0 0.0 0.0 0.0 0.0
1.3.23 39,0 0.0 0.0 2.0 0.0 0.0 0.0
1.3.264 30.0 0.0 0.0 0.0 0.0 V.0 0.0
1.3.25 30.90 0.0 2.0 0.0 0.0 0.0 0.0



TF-CG-2
(DEG F})

DOWNCOMER GAP

TF-CG-1
(DEG F)

P~CG-2
[PSIG) (PSIG)

P-CG-1

FT-CG-1
(CFN)

TABLE XXXII (Contd.)

RM=CG-2
(CFM)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.3

RM-CG~1

EXPERIMENTAL MEASURMENTS FOR TESTS 1.3.1 TO 1.3.65 -- 0.35-IN,
(cem)

TEST
NO

[~Noj-Nogo) [=RoNoN-No) (=R =NeNoNo] CO0O0OO [~N=R=NoNo] 00000 00000
« s 0 s @ e 0 0 [ * o e s e e ¢ o o o s e s e e ¢ s s e s
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¢ o 0 o 0 v e o # ¢ e o s 0 ¢ o 0 o o ¢« o s o o o s ¢ o o [

(=N R=No ko] D0000O Coo20 [~ =RoNoNo) ooco02 00002 O0OOOOCO
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cooo0o OO0 [=R-Nals N1 oMo cO0O0O0 DOOoOO0 cocCcoo

oocoQooo 00000.00000 QOO0 20 0QQOO0O oO0oQ0OoOOo [=X=-N-R-N=}
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TABLE XXXIII

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.4

TEST
NO

le4.16
1.4.17
le4.18
le4.19
le4.20

THAMSPAREMT VESSEL TEST DATA FOR TESTS 1l.4.1 TO 1.4.40 -~ 0.35-IN. DOWMCOMER GAP

SUMMARY

DOWNCUMER
AIR FLOW
{LB/SEC)

0.0214
0.0212
0.0212
0.0637
0.0634

0.0634
0.0632
0.0639
0.1079
0.1073

0.10692
J.1069
0.1493
0.1502
0.1515

29.1499
0.1694
0.1704
0.1712
Je 1694

0.1715
0. 1695
0.1299
0.1277
0.128%

0. 1075
0.1289
0.1296
U.0869
0.0857

J.08¢1
0.0364
9.0426
J.0425
0.0425

0.0421
0. 0439
0.0107
0.0197
0.0106

OF CALCULATED RESULTS

DCUNCOMER
AIR DEMSITY
(LB/FT®%x3}

0.2203
0.2203
v.2203
0.2203
0.2203

0.2203
0.2203
Je2203
0.2203
0.2203

J.2203
0.2203
0.2203
0.2203
Ve 2203

0.2203
0.2203
0.2203
0.2188
O.2188

0.2188
0.2188
J.2188
J.2188
0.2197

0.2172
0.2184
0.2188
J.2148
V.2188

0.22190
0.2210
J.2210
0.2212
0.2212

Je 2204
0.2200
0.2200
0.2208
0.2212

LOWER PLENUM
PRESSURE
(PS1A)

42.28
42.28
42.28
42.28
42.28

42,28
42.28
42.28
42.28
42.28

42.28
42.28
42.28
42.28
42,28

42.28
42.28
42.28
42.24
42.24

42.24
42.24
42.24
42,24
42.24

42.24
42.24
42.24
42.24
42.24

42.24
42.24
42.24
42.38
42.38

42.38
42.38
42.38
42.38
42.38

CCLD LEG

. AIR FLOW

(L8/SEC)

0.0658
0.0655
0.0659
0.0659
0.0653

- £.0652

0.0644
0.0651
0.0659
0.0644

0.0644
0.0648
0.0652
0.0652
0.0653

0.0643
0.0648
0.0652
0.0649
0.0635

0.0646
0.0642
0.0655
0.0647
0.0646

0.00644
0.0645
0.0653
0.0659
0.0658

0.U659
0.0654%
0.0657
0.0656
C.0652

0.0645
0.0656
0.0662
0.0663
0.0656

DOWNCOMER
WATER FLOW
(L8/SEC)

3.225
2.760
2.100
2.010
1.910

1.820
1.586
1.683
1.075
1.100

0.983
1.056
0.433
0.432
0,492

0.364
0.325
0.305
0.271
0.379

0.233
0.221
0.546
0.522
0.700

1.050
0.625
0.689
1.400
l.417

1.470
1.300
2.667
2,417
1.814

1.922
2.357
3.385
2.938
2.330

WATER FLOW -
CONTINUITY

1.022
1.005
0.970
0.976
0.983

0.973
0.953
1.037
0.992
1.261

0.960
1.047
0.989
0.997
1.049

0.945
1.055
1.008
1.057
1.020

0.964
1.034
0.985
1.005
0.973

1.009
1.103
0.971
‘1.001%
1.002

1.001 -
0.989
0.983
1.024
0.940

1.031
0.969
1.000
0.986
0.988

J-AIR
DOWNCOMER
(FT/SEC)

1.57
1.55 .
1.55
4.67
4.64

4.64
4.63
4.63
7.90
7.86

7.83
7.83
10.97
11.00
11.10

10.97
12.41
12,43

- 12.62

12.49

12.64
12.59
9.58
9.41
9.47

7.99
9.52
9.56
6434
6,32

6.29
6.31
3.11
3.10
3.10

3.08
315
0.79
0.78
0.78

J-WA-TER
DOWNCOMER
{FY/SEC)

0.834
0.714
0.543
0.520
0.494

0.471
0.410
0.435
0.278
0.284

0.254
0.273
0.112
0.112
0.127

0.094
0.084
0.079
0.079
0.078

0.060
0.057
0.141
0.135
o.181

0.272
0.162
0.178
0.362
0.366

0.380
0.336
0.690
0.625
0.469

0.477
%.6190
2.975
0.760
0.603

1JGe) #1172

0.2602
0.2591
0.2591
0.4494
G.4481

0.4481
0.4474
0.4500
0.5845
0.5829

0.5820
0.5820
0.6889
0.6898
0.6927

0.6889
0.7326
0.7347
0.7376
0.7336

0.7382
0.7340
0.6424
0.6370
0.6394

0.5856
0.6403
0.6418
0.5227
0.5219

0.5219
0.522

0.3672
0.3664
0.3665

0.3653
0.3690
0.1842
0.1842
0.1834%

(JL*)ex)/2

0.7791
0.7207
0.6287
0.6151
0.5996

0.5853
0.5463
0.5629
0.4498
0.4550

0.4302
0.4457
0.2856
0.2851
0.3044

0.2616
0.2473
0.2396
0.2258
0.2671

0.2096
"0.2039
0.3205
0.3135
0.3630

0.4445
0.3430
0.3601
0.5133
0.5164

0.5260
0.4947
0.7085
0.6744
0.5843

. 0.6015

0.6661
0.7982
0.7436
0.6622



TABLE XXXIII (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.4

DOWNCOMER GAP

‘EXPERIMENTAL

MEASURMENTS FOR TESTS le4el TO 1.4.40 ~= 0.35-IN.

RM=CwW-1 RM-CW-2 FY~-Cw-1 FT-CHW-2 RM-HG-1 RM-HG-2 RM-HG-3 RM=-HG-4 FY-HG-1 FT=HG-2
(GPM) (GepMm) ({GPM) (GPM) (CFM) (CFM) (CFM) (CFM) {CFM) {CFM}

TEST
NO
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TABLE XXXIII (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.4

Lyl

EXPERTMENTAL MEASURMENTS FOR TESTS l.4.1 T0O 1.4.40 -~ 0.35-1N. DOWNCOMER GAP

TEST P~CuW-1 P-CwW-2 P-HG-1 P-HG-2 P-HG-3 TF-CW-1 TF-HG-1 TF-HG-2 TF=HG-3 P-BARO

NTD (PSIG) {PSIG) (PSIG) (PSIG) (PSIG) {DEG F) (DEG F) (DEG F) (DEG F) {rsta)
le4. 1 0.0 32.3 1.5 0.0 0.0 59.0 78.0 0.0 0.0 12.3
l.t. 2 2.0 31.5 30.8 0.0 0.0 55.0 78.0 0.0 0.0 12.3
l.4. 3 Je 0 32.0 30.8 0.0 0.0 55.0 78.0 0.0 0.0 -12.3
l.4. 4 2.0 32.0 21.0 0.0 0.0 55.0 78.0 0.0 0.0- 12.3
1e4. 5 ).0 31.3 -30.5 0.0 0.0 55.0 78.0 0.0 0.0 12.3
le4. 6 J.0 31.0 30.5 0.0 0.0 55.0 78.0 0.0 0.0 12.3
leta 7 J.0 30.0 30.3 0.0 0.0 55.0 78.0 0.0 0.0 12.3
le4. 8 J.0 31.0 31.3 0.0 0.0 56.0 78.0 0.0 0.0 12.3
l.4. 9 0.0 ' 32.0 31.8 0.0 0.0 55.0 78.9 0.0 0.0 12.3
le4.19 9.0 30.0 31.3 0.0 0.0 55.0 78.0 0.9 0.0 12.3
1.4.11 0.0 30.0 31.0 0.0 0.0 55.0 78.0 0.0 2.0 12.3
le4al2 Je.0 30.8 31.0 0.0 0.0 57.0 78.0 0.0 J.0 12.3
l.4.13 0.0 31.9 30.5 0.0 0.0 55.0 78.0 0.0 0.0 12.3
Ledels 2.0 31.0 30.8 0.0 0.0 55.0 78.0 0.0 0.0 12.3
le4.15 J.0 31.3 31.5 0.9 0.0 56.0 78.0 0.0 0.0 12.3
l.4.16 0.0 30.0 *30.5 0.0 0.0 56.0 78.0 0.9 0.0 12.3
l.4.17 2.0 30.5 30.3 0.0 0.0 55.0 : 78.0 0.0 0.0 12.3
1.4.18 0.0 31.0 30.8 0.0 0.0 55.0 78.0 0.0 0.0 12.3
l.4.19 7.0 30.7 310 0.0 0.0 55.0 76.0 0.0 0.0 12,2
1.4.20 Yo 29.0 .30.0 0.0 0.0 56.0 75.0 0.0 0.0 12.2
le4a21 Jed 30.5 21.0 0.0 0.0 57.0 74.0 0.0 0.0 12.2
l.4.22 J.0 30.0 30.0 0.0 0.0 58.0 T4.0 2.0 0.0 12,2
1.4.23 . 2.0 31.5 -31.5 0.0 0.0 55.0 74.0 0.0 0.0 12,2
le4.24 2.0 30.5 30.0 V.0 0.0 55.0° T4.0 0.0 3.0 12,2
l.4.25 Je0 30.2 30.7 0.0 0.0 55.0 73.0 0.0 3.0 12.2
l.4.26 2.0 30.7 31.0 0.0 0.0 64.0 T72.0 0.0 0.0 12.2
l.4.27 0.0 30.5 30.7 0.0 0.0 59.0 73.0 0.0 0.0 12,2
l.4.28 J.0 3l.5 21.2 0.0 0.0 53.0 73.0 0.9 0.0 12.2
1.4.29 J.0 32.0 31.2 Q.0 0.0 55.0 73.0 0.0 0.0 12.2
1.4.30 0.0 31.7 31.0 0.0 0.0 53.0 73.0 0.0 0.0 12.2
leo4.31 2.0 32.0 31.5 0.0 0.0 54.0 T4.0 0.0 2.0 12.2
1.4.32 2.0 31.5 31.7 0.0 0.0 57.0 74.0 0.0 0.0 12.2
le4e33 Je0 31.7 31.0 0.0 0.0 55.0 T4.0 0.0 0.0 12.2
la4.34 0.0 31.5 20.7 0.0 0.0 55.0 77.0 2.0 2.0 12.4
le4.35 0.0 31.0 . 30.7 0.0 0.0 55.0 76.0 0.0 0.0 12.4
l.4.36 Je9 30.0 30.0 0.0 0.0 55.0 76.0 0.9 0.0 12.4
1.4.37 0.0 31.5 31.7 0.0 0.0 55.0 77.0 0.0 0.0 12.4
l.4.38 0.0 32.2 31.5 0.0 0.0 55.0 170 0.0 0.0 12.4
1.4.39 2.0 32.5 31.7 0.0 0.0 55.0 78.0 0.0 0.0 12.4
le4.40 0.0 31.5 31.0 0.0 0.0 55.0 78.0 0.0 0.0 12.4



TABLE XXXIII (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.4

14!

EXPERIMENTAL MEASURMENTS FOR TESTS l.4.1l TO 1.4.40 — 0.35-IN. OOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW
----------------- -- LOWER
TEST INITIAL FINAL . TIME OF  INITIAL FINAL TIME OF  PLENUM P-LP-1  TF-LP-1
N3 NET3HT WEIGHT . COLLECTION WEIGHT WEIGHT  COLLECTION  LEVEL (PSIG) {DEG F)
(Ls) sy’ (SEC) (el {Ls) (SEC) tm)
14 1 133.0 229.8 30.0 75.0 146.8 30.0 12.0 30.0 58.0
lo4a 2 229.8 298.8 25.0 148.8 191.8 30.0 12.0 30.0 58.0
le4e 3 294.8 372.3 35.0 191.8 243.8 60.0 12.0 30.0 58.0
lo4e 4 372.3 422.5 25.0 243.8 380.5 40.0 12.0 30.0 58.0
C1.4. 5 42205 470.3 25.0 380.8 446.5 30.0 12.0 30.0 58.0
l.4. 6 479.3 515.8 25.0 446.5 516.8 45.0 12.0 30.0 58.0
lo4s 7 469.3 523.8 35.0 426.0 454.0 35.0 12.0 30.0 58.0
l.4. 8 133.0 183.5 0.0 88.0 129.0 45.0 12.0 30.0 58.0
l.4. 9 183.5 226.5 40.0 129.0 306.8 40.0 12.0 30.0- 58.0
1.4.190 226.5 259,5 30.0 306.8 "431.5 30.0 12.0 30.0 58.0
1.4.11 259.5 303.8 45.0 431.5 499.0 40.0 12.0 30.0 58.0
1.4.12 303.9 341.8 36.0 499.0 521.0 55.0 12.0 30.0 58.0
1.4.13 170.3 189.8 45.0 112.5 264.5 30.0 12.0 30.0 58.0
loé.14 189.8 213.5 5.0 264.5 395.0 35.0 12,0 30.0 58.9
1.4.15 213.5 245.5 65.0- 395.0 492.0 4040 12,0 30.0 58.0
l.4.16 245.5 265.5 55.0 492.0 517.5 60.0 12.0 30.0 58.0
1.4.17 265.0 281.3 50.0 517.5 656.0 25.0 12.0 30.0 58.0
1.4.18 281.3 296.5 © 5040 656.0 841.5 35.0 12.0 30.0 58.0
1.4.19 132.8 149.0 60.0 84.5 188.0 25.0 12.0 39.0 61.0
1.4.20 149.0 171.8 60.0 188.0 .274.0 35.0 12.0 30.0 61.0
1.4.21 171.8 185.8 60.0 274.0 312.8 35.0 12.0 10.0 61.0
1.4.22 185.8 19920 60.0 312.8 334.0 60.0 12.0 30.0 61.0
1.4.23 199.0 231.8 60.0 334.0° 457.3 25.0 1240 30.0 61.0
1.4.24 231.9 255.3 45.0 457.3 549.0 25.0 12.0 30.0 61.0
1.4.25 255.3 293.8 55,0 549.0 639.3 45.0 12.0 30.0 59.0
"1.4.26 133.0 185.5 50.0 64.3 92.8 45.0 12.0 30.0 65.0
1.4.27 226.5 264.0 60.0 92.8 109.0 55.0 12.0 30.0 62.0
1.4.28 264.0 29540 45.0 109.0 146.3 . 40.0 12.0 30.0 61.0
1.4.,29 295,90 337.0 30.0 146.3 271.3 30.0 12.0 30.0 61.0
1.4.30 337.0 379.5 30.0 2711 354.0 30.0 12.0 30.0 61.0 .
1.4.31 373.5 453.0 50.0 3564.0 400.0 35.0 12.9 30.0 56.0
1o4.32 135.5 187.5 40.0 96.5 114.0 50.0 12.0 30.0 56.0
1.4.33 137.5 397.5 45.0 114.0 240.,0 45.0 12.0 30.9 56.0
1.%.34 133.8 242.5 45.0 93.3 167.5 40.0 - 12.0 30.0 57.0
1.4.35 242.5 342.3 55.0 167.5 207.5 50.0 12.0 39.0 57.0
342.3 423.8 45.0 207.5 250.0 45.0 12.0 30.0 59.0

1.4.36

le%e37 215.8 310.0 40.0 250.0 309.0° 35.0 12.0 . 30.0 " 60.0
1.4.383 3100 377.8 20.0 309.0 374.3 30.0 12.9 30.0 60.0
1.4.39 377.8 436.5 20.0 374.3 409.5 30.0 12.0 32.0 58.0
1.64.40 435.5 494.8 25.0 409.5 467.5 60,0, 12.0 30.0 57.0
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TWO-PHASE COLD LEG MIXTURE TEST GROUP 1.4

DOWNCOMER GAP

EXPERIMENTAL MEASURMENTS FOR TESTS l.4.1 TO l.4.40 -= 0.35-1IN.
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"TABLE XXXIV

TWO-PHASE COLD LEG MIXTURE TEST GROUP 5.6

0s1

TRANSPARCNT VESSEL TEST DATA FOR TESTS 5.6.1 TN 5,617 == 0.53-1N. GOWNCOMER GAP

SUMMARY NF CALCULATED RtSULTS

TEST DIWNC MER DOANCOMER  LOWER PLENUM  COLD LEG DOWNCOMER WATER FLOW J-AIR J=WATER (JG*)e%1/2 (JL¥)e%)/2
NO < ATR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNC OMER
(LB/SFC) (LB/FT%x3) (psta) (LB/SEC)H (LB/SEC) : (FT/SEC) (FT/SEC)
5.6. 1 0.0218 Uel204 22.70 0.0667 3..100 1.018 2.72 0.747 0.2662 0.6660
Yeb. 2 0.0431 Jellod 22.20 0.0667 2.233 0.989 5.5% ' 0,538 0.3774 0.5653
Sebe, 3 Ue.1275 U.llbs 22.20 0.0667 0.504 1.010 16.43 0.121 0.6496 0.2685
Sebe 4 De1479 Ve 1170 22.20 0.0667 0.221 1.012 18,98 0.053 0.6989 0.1777
5.6 5 2.0795 0.1197 22.67 0.0679 1.383 1.902 9.98. 0.333 0.5096 0.4449
500 0 J.1013 . 0.1208 22.92 0.0672 V.858 0.999 12.60° 0.207 0.5739 0.3504
5.6, 7 0.1013 UellT3 22.17 ~ 0.0672 0.917 L.045 12.98 ) ‘0,221 0.5782" 0.3621
5.6. 8 V.1307 J.1165 22.67 0.9669 0.375 1.025 16.44 0.090 0.6537 0.2316
5.6. 9 0.,0293 0.1189 22,42 C.0671 -2.933 0.992 3.70 0.718 0.3098 0.6533
5.6410 c.0511 0.1213 22.92 0.0670 24225 1.008 6433 0.536 0.4073 0.5642
Se6.11 0.0290 0.1295 24.42 0.2745 l.617 1.005 3.37 0.389 0.3018 0.4809
5.6.12 = 0.0292 0.1517 28.67 0.2709 2.3067 0.995 2.89 - 0.570 0.2909 0.5820
5.0.13 0.0513 Uel249 23.67 0.2662 ‘1.150 1.022 6.18 0.277 0.4052 0.64056
Sebols Q.1450 2.1252 24417 0.2463 .0.333 1.022 17.40 0.080 0.6805 0.2184
56415  0.1540 O.1186 22442 0.2535 0.137 1.017 19,51 0.033 0.7109 - 0.1403
5.6.16 J.0287 0.1538 29.17 0.2508 2.711 1.009 © 2.81 0.653 0.2878 0.6229

5.6.17 0.1913 Vell 77 22.42 0.2596 0.700 1.012 12.93 0.169 ‘0.5777 0.3165
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TABLE XXXIV (Contd,)

TWO-PHASE COLD ,LEG MIXTURE TEST GROUP 5.6

" S5eba

TESTY
NO

Sebe
S5e00
Sebe

V&N -

5.6,

Sebe
S5eba
S5e60
5.6
5.6.10

e ~we

5e64l1l
5.6.12
Se6.l3
5.6.1%
54015

EXPERIMENT AL MEASURMENTS FOR TESTS S5.6.1 TO 5.6.17 == 0.53-IN. DOWNCOMER GAP

RM-CW-1
(GPM)

P-Cu~-1
(Psic)

13.9
12.0
11.0
1.0
11.2

19« T
19.0
1J.7
LL.5
12.0

19.0
25.0
1645
15.0
0.7

RM-CH=2
{GPM)

0.0

SO0 CoOCCcO® COOC
o s 0 o o ¢ e o o
oococo ococoo

« s 0 o @
cCoco©Co

c o
..
[a Q=]

P-CwW-2
(PSI1G)

FT-CW-1
(GPM)

[N NN -) coOoccCco
e ¢ & ® o o s o o o
[N oR NN cooccCo

o~

P-HG-1
{PSIG)

10.9
10.0
10.0
10.0
10.5

10.5
9.5
10.5
9.5
10.0

12.4
15.0
10.5%
11.2

9.0

F

T-CW-2 RM=HG~1 RM=-HG-2 RM—HG-3"
{GPM). (CFM) (CFM) (CFM)
50.1 0.0 0.0 10.00
40.1 0.0 0.0 20.00
25,2 60.00 0.0. 0.0
9.9 0.0 0.0 0.0
40.3 36.50 0.0 0.0
30.2 46 .50 0.0 0.0
34.9 46 .50 0.0 0.0
30.4 60.00 0.0 0.0
0.0 0.0 0.0 13,40
0.0 0.0 0.0 23.40
49,7 0.0 0.0 13.30
0.0 0.0 0.0 13.30
40.0 . 0.0 - 0.0 23.40
25.4, 66 .60 0.0 0.0
10.0 0.0 0.0 0.0
T 0.0 0.0 0.0 13.30
30.7 46 .50 " 0.0 0.0
P-HG-2 P-HG-3 TE-Cw-1 TE-HG-1
(PSIG) (PSIG) {DEG F) (DEG F)
98,9 33.0 49,0 80,9
97.0 32.0 51.0 78.0
94,0 31.0 50.0 76.0
97.0 33.0 50.0 17.0°
0.0 33.0 50,0 78.0
100.0 33.0 49.0 75.0
100.0 33,9 49,0 75.0
'99.0 33,0 49,0 75.0
101.0 33,0 49.0 TT77.0
100.0 33.0 50,0 77.0
98.0 33,0 48,0 8l.0
©98.0 33,5 50.0. 80.0
97.0 33.5 51.0 19,0
95,0 33.0 50.9 77.9

95.0 33.5 . 55.0 84,0

PM-HG—4&
(ceM)

0.0
0.0
0.0
0.0
0.0

co ooo0O ©O
1 ] T ] L Y
oo ocoooo ©o

TF-HG-2
(NEG F)

T4.0
75.0
80.0
81.0-
71.0

71.5
73.0
75.0
75.0
75.0

FY-HG-1
(CFM)

0.0
0.0
0.0
16.28
0.0

0.0
0.0

TE-HG-3
(DEG F)

76.0
75.0
77.0
77.0
17.0

17.0
77.0
77.0
T4.0
74.0°

76.0
1640
76.0
78.0
88.0

FT-H6-2
(CFM)

0.0
0.0
0.0
0.0
0.0

P—-BARO
(PSTA)

12.2
12.2
12.2 -
12.2
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12’6
12.4
12.4
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TEST
ND

TEST
NO)

546

CXPERTIAEHTAL MEASURMENTS FOR TESTS 5,641 10 5.6.17 == 0.53-IN. DOWNCOMER GAP

TEST

NQ

564

Sebe
5e6.
Sebe

Seba

5064
5.6,
3464
5.6

P-~CW-1 P=CH=-2

P-HG-1 P-HG-2 P=HG-3 TF=-CwW-=1 TF=HG-1 TF-HG=2
(PsSI5) (PSIG) (PSIG) (PS1G) (PSIn%) (DEG F) (DEG F) {NEG F)
215 V.0 16.0 96.0 33.0 51.0 84.0 99.0
13.5 0.0 10.0 37.0 33.5 52.9 83.0 22.5
LOWER PLENUM =LOW BYPASS FLOW
- Rl e ittt LOWER
UNITIAL FINAL T IME NF INITIAL FINAL TIME OF . PLEMUM p-LP-1
WEISGHT WEIGHT COLLECTICN wWEIGHT WEIGHT COLLECTINN LEVEL (PS1G)
(Ls) (L3) (SEC}) (LB} (s) (SEC) (1)
145.0 331.0 60.0 165.0 404.5 60.V 12.0 10.5
331.90 465.0 60.90 404.5 601.5 6U.0 T 12.0 10.0
153.90 210.0 125.0 549.0 731.0 69.0 12.0 10.0
140.0 166.5 120.0 105.0 175.0 60.0 12.0 | 10.0
145.0 228.0 €0.0 313.5 567.0 60,0 12.0 10.2
143.0 199.5 60.0 324.5 525.0 60.0 12.0 10.5
191.5 24645 60.0 461.0 591.5 30.0 12.0 9.7
Z11.5 234.0 60.0 392.5 508.5 30.9 12.0 19%.2
143.9 232.5 30.0 399.5 500.5 30.0 12.0 10.0
222.5 356.0 60.0 421.5 6G7.2 30.0 12.0 10.5
14J.5 237.5 6040 104.5 264.5 30.0 12.0 12.0
231.5 308.5 30.0 2644, 5 488.0 30.0 12.0 16.2
277.0 346.0 60.0 447.0 583.2 30.0 12.0 11.2
14).0 160.0 60.0 102.5 2689 .0 60,0 12.0 ° 11.7
160D 176.5 120.0 299.0 376.0 60.0 12.9 10.0
L73.0 300.0 45.0 359.0 616.5 30.0 12.0 16.7
300.0 331.5 45.0 4883.0 55645 30.0 12.0 10.0
PM-CG-1 RM-{5-2 FT-6-1 P-CG-1 P-CG-2 TF-CG-1 TE=-(C6-2
(CFM) (CFY) (CFM) {PSIG) (PSIG) (DEG F) {(DEG F)
1 0.9 30.0 C.0 8.0 35.0 0.0 7640
2 2.0 30.0 U.0 97.0 35.0 0.0 76.0
3 ) 3C.0 J.0 94.0 35.0 0.0 76.0
4 J.9 30.0 C.0 97.0 35.0 0.0 76.0
5 2.0 3J.0 Py 101.0 3445 03.5 67.5
6 9.0 30.0 : 3.0 0.0 35.0 0.0 70.0
7 e 30.0 09 V.0 35.0 0.0 T71.0
d J.) 30.0 0.0 2.0 34.7 0.0 72.0
9 09 30.0 0.0 0.0 35%.0 73.0 T2.0

TF-HG~3
(DEG F}

86.0
83.0

" TF=LP-1
{DEG F)

49.0
53.0
54.0
52.0
51.0

52.0
50.0
52.0
49.0
50.0

49.0
50.0
52.0
61.0
50.0

52.0
54 .0

P-BARC
(ps1iail

12.4
12.4



TABLE XXXIV (Contd.).

TWO-PHASE COLD LEG MIXTURE TEST GROUP 5.6

€61

EXPERIMENTAL MEASURMENTS FOR TESTS 5.6.1 TO 5.6.17 ~— 0.53-IN. DOWNCOMER GAP

TEST RM-CG-1 RM-CG-2 FT-CG-1 P~CG-1 P=CG-2 TF=-CG-1 TF-CG-2

NOD {CFM) (CFM) (CFM) (PSIG) (PSIG) (DEG F) {DEG F)
546.10 0.0 30.0 0.0 0.0 35.0 0.0 73.0
Se6.11 0.0 0.0 29.6 98.0 0.0 16.0 0.0
5.6.02 0.0 0.0 29.6 94.0 0.0 83.0 0.0
5.6.13 0.9 0.0 29.7 " 97.0 0.0 9J.0 0.0
S5e6.14 0.0 0.0 29.9 95.0 0.0 82.0 0.0
5.6.15 0.0 J.0 29,5 95.0 0.0 102.0 0.0
5.6.16 0.0 0.0 28.6 96.0 0.0 96.0 0.0
5.6.17 J.9 0.0 0.0 101.5 2.0

29.6 97.0
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TABLE XXXV

TWd—PHASE COLD LEG MIXURE TEST GROUP 7.2

TRANSPAPENTY VESSEL TOST CATA FOR TESTS T7.2.1 TO 7.2.10 —- 0.70-IN. DOWNCOMER GAP

SUNAARY OF CALCYULATED RESULTS

TEST DUMAUIMEIR UCWNCOUER  LOWSF PLENUM  COLD LES

N AIR RLDW AIR DENSITY PRESSURE AIR FLOW

(LB/SEC) (LA/FT #=3) (PSIA} {L3/SEC)
Te2. 1 0.022) J.1192 22434 0.0668
7T.2. 2 0.0219 241200 22.5% 0.0668
T.2. 3 J.0217 U.1212 22.59 0.0667
Te2. 4 U.0436 J.1229 22.59 © 0.0663
7T.2. 5 0.0421 J.1209 22.59 0.0604
Te2e 6 V.0861 J.1208 22.59 0.0659
Te2. 1 J.1291 V.1220 22.84 0.065%8
T.2. 8 Del500 2.1188 22.34 0.0660
T.2. 9 0.2125 Da 1169 22.09 0.0669

Y]

Te2.10 Je 0438 J.1184 22.59 0.0668

DOWNCIMEP
WATER FLOW
(L8/5S=C)

10.467
6.020
3.533
7.967
6.690

5.172
4.133
2.350
1.033
T7.237 .

WATER FLOW
CONTINULITY

1.007
V.436
0.977
0.960
1.013

0.9483
1.014
1.007
0.974
0.974

J-AIR
DAOWNCNYEP
(FT/SEC)

1.57
1.55
1.54
3.04
2.9

6.07
9.01
T 11.21
15.59
3.15

J-WATER
DOYNCGMER
(ET/SEC)

1.427
U.921
1l.164
0.964%
0,912

N.705
0.564
0.320
0.141
0.997"

[JGx)%%1/2 (JL#*)%%)/2

0.1884

0.1876
0.1871
0,2635
0.2596

0.3714
0.4536
0.5028
0.5893
0.2662

0.8587
0.6513
0.7754
0.7056
0.6865

0.6037
0.5296
0.4069

0.2698
0.7141



SS1

TABLE XXXV (Contd.)

TWO~-PHASE COLD LEG MIXTURE TEST GROUP. 7.2

TEST
NC

T2.

T.2.

TEST
NO

T2
7.2,
Te2.
Tele

Tele

VN

T.2.
T.2.
T.2.
Te2e

7.2.1

oV ~N>

TEST
NG

7.2,
7.2,
7.2,
T.2.

Te2a

[ "N N

7.2,
7.2,
7.2,
7.2,
1.2.1

C O~

EXPERIMENTAL MEASURMENTS FOR TESTS T7.2.1 TO 7.2.10 -= 0.70~IN.

RM-Cu-1
(GPM)

COCOO OO0oLOoC

coOwvoOC
s s 0 0 0

P-CwW~1
(PSIG)

15,5
17.9
16,9
15.9

- 14.0

14.0
13.5
11.0
1.0
15.49

INTTIAL
WETGHT
(La)

137.0
140,9.
274.5
343.0
253.,5

190,35
19645
140.0
173,
234.9

RM-CW-2
(GPM)

P=CW-2
(PS1G)

*
[~} -]

.
CcoOpDOO CUCOOo

e o o
ooo

LCHEP PLENUM FLOW

FINAL
WE IGHT
(L)

296.0
237.5
4J04.5
449.,0
350,95

26%.5
259.5
197.0
294.0
4l7.5

FT-CH-1  FT—CW-2  RM-HG-1  RM-HG-2
(GPM} (GPM) (CEM) (CFM)
101.0 0.0 0.0 0.0
100.0 0.0 0.0 0.0
89.0 0.0 0.0 0.0
80.0 0.0 0.0 0.0
69.0 0.0 0.0 0.0
60.0 0.0 40.00 0.0
60,0 0.0 60.00 0.0
0.9 30.2 0.0 0.0
0.0 20.2 0.0 0.0

80.0 0.0 0.0 0.0

P-HG-1 P-H3-2 P-HG-3  TF-Cw-1

{PSIG) {PSIG) (PSIG} (DEG F)
11.0 98.0 34.0 46.0
12.0 $8.5 33.5 47.5
11.6 96,0 33.5 43.0
12,0 95.5 33.0 43.5
12:0 95.0 30.0 44.0
11.5 9.5 32.0 4540
11.5 93.0 32.0 45.0
0.0 95.0 33.5 46.0
11.0 97,0 33.5 51.5
11.0 98.0 " 33.5 51.0

RYPASS FLOW

TIME 7F  IMITIAL FINAL TIME OF

COLLECTICN WEIGHT WEIGHT  COLLECTION

(SEC) {Lo) {Le) (SEC)
15.0 101.0 2tt.u 30.0
24.5 293.5 225.5 30.0
15.0 208.5 315.0 30.9
15.0 209.0 271.5 17,9
14,5 20649 266.5 20.0
14.5 © 266.5 327.0 20.0
15.0 301.0 387.5 20.0
20.9 104.5 142.0 20.0
30.0 1370 188.0 30.0
29.5 1880 296.0 30.0

DOWNCOMER GAP

RM-HG=-3
(CFM)

10.00
10.00
10.00
20.00
20.00

TE-HG-1
(DEG F)

79.0
79.5
79.5
78.0
78.0

78.0
79.0
78.5
75.9
77.9

LNWER
PLENUM

LEVEL -

(IN}

RN-HG—4
(CFM)

« 8 s s

[+ N -N-N=N=) [=X-N=N-N5]
b
cCQoOooQ 00000

TE-HG=-2
(798G F)

16.0
16,5
77.0
78.5
79%.5

82.0
BB.5
85.5
80,0
79.0

p-Lp-]
(PS1G)

19.0
10,2
10.2
10.2
19.2

19,2
10.5
10,0
9.7
10.2

FY-HG-1
(CEM)

" e 8 o 8
*c00 Coo0o0o0

- .
~wOo O [N -NeNeNb]

TF-HG-3
(DEG F)

76.5
T6.5
76.5
76.5
76.0

71.0
T7.5
81.0
76.5
76.0

TE~LP-]
(CES F)

46.0
48.0
4340
40.0

4405

45.0
45.5
47.5
54.0
55.0

FT-HG-2
(CFM)

[-N-N-N-N- ©COO000

P-BAPO
{os14)

12.3
12.2
12.3
12.2
12.3

12.3
12.3
12.3
12,3
12.3



TABLE XXXV (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 7.2

9G1

EXPERIACNTAL HAEASURMENTS FUR TESTS 7.2.1 TN 7.2.10 -- 0.70-IN, DOWNCOMER GAP

TEST £4=C5~1 AM-(C5-2 FT-CG6-1 °=-CG~1 P-CG-2 TF—CG-1 TE-CG-2

NO (CFM) (CFM) (CFM) (PSIG) (PSIG) (CEG F) {CEG F)
Te2. 1 0.2 33.0 0.0 2.0 35.0 0.0 76.5
T.2. 2 J.0 3J.0 J.0 U.0 35.0 0.0 . T6.5
7.2. 3 9.0 30.0 0.0 0.0 35.V 0.0 77.5
Te2. & Jed 30.0 C.C 0.0 34.5 0.0 78.0
Te2. 5 e 30.0 d.0 0.0 34.6 0.0 78.9
7.2, 0 3.0 30.0 0.9 0.0 34.0 0.0 78.5
T.2. 7 J.0 30.0 9.0 3.0 34.0 0.0 80.0
7.2. B 0.9 30.0 Q.U Us 0 34.0 0.0 78.0
7.2. 9 2.0 30.0 0.0 2.0 35.0 0.0 74.5
T.2.19 V.9 3v.0 0.0 9.0 35.0 0.0 75.5



"TABLE XXXVI

TWO-PHASE COLD LEG MIXTURE TEST GROUP 9.4

LS1

TRAMSP AR ENT V‘!'SS‘?L TEST DATA FOR TESTS 9.4.1 TN $.4,30 -~ 1.58-IN.‘D!JHNCOMFR GAP
SUMMARY NF CALCULATED RESULTS -
TEST DIWNCOMER  DCWNCOMER  LONWER PLENUM  COLD LEG  DOWNCOMEP  WATFR FLOW J-AlIR J-NATER (JG*)%x1/2  (JL*)**1/2
NQ AIR FLOW + ATR DEMSITY PRESSURE AlR FLOW WATEP FLOYW  CONTINDITY NOWNCOMER D OUNC NMEPR -
(LB/SEC) (LB/FT#%3) (PST A) (LB/SEC) (LB/SEC) (FT/SECH {FT/SECY
Y40 1 0.1741 v.l1212 22.70° 0.0664 10.650 1.003 6.11 0.725 0.3041  0.4993
9:4. 2 0.3140 2.1563 31.45 0.0664 6.833 - 1.001 8.03 04465 0.3774 0.4000
9e4e 3 0.2227 J.12¢1 24445 0.0665 7.000 1.077 7.33 0.477 0.3395 0.4048
9.4. 4. 0.3599 N.1228 23,20 0.0665 - 4.267 1.039 12.46 0.291 0.4358 0.3160
9.4. 5 0.4941 0.1532 28.95 0.06062 2.167 1.040 13.71 0.148 0.4832 0.2252
Ye4e 6 0.1716 2.1136 22.20 0.0666 7.450 0.995 6.15 0.597 0.3035 0.4176
9.4, 7  0.3056 0.1235 23.20 0.0661 5.883 0.985 10.52 0.401 0.4010 0.3711
9.4. 3 U.1741 Uel182 22.20 0.0655 4.045 1.012 .26 276 0.3060 0.3077
9.4. 9 0.1878 0.1155% 21.70 C.0661 6,517 TU.976 6491 0.4%4% 0.3196 0.3905
9.4.10 0.13825 9.1180 22,20 0.0660 3.150 0.990 6454 04555 0.3130 0.4367
9.4.11  0O.1301 Je1349 25.70 0.9658 11.000 0.981 5.67 0.749 0.3010 0.5074
9.4.12  0.0864 V.ll83 22.40 0.90660 12.917 0.987 3.10 9.989 0.2155 0.5498
Ye4oal3  0.1269 J.115%2 21.65 0.06690 12.733 0.936 4.68 0.367 0.2628 0.5459
Yelbalh  0.24T1 0.1311 24.65 0.0669 B.483 0.985 8.01 0.578 0.35%52 0.4456
G.4.15  0.3084 0.1242 23.40 0.0659 5,917 0.992 10.55 0.493 0.4922 0.3721
Gehelbh  U.4160 0.1493 28,15 C.0657 3,917 0.995 ‘11.85 0.2567 044462 0.3028
G4l Ve5042. 0.1473 28.15 0.0658 1.5¢7 1.057 16.22 . 0.107 0.5209 0.1915
2.4.13  2.6523 Jeltla 28,40 0.0655 0.617"' 1.042 18.81 0.042 0.5605 . v.1202
9.4.19 Je1489 0.1315 24,70 0.1266 10.283 U.975 4481 0.7920 0.275% 0.49006
9.4.20 D.478) 0.1498 29.20 g.1197 2.883 1.068 13.56 0.196 D.4779 0.2598
9.4.21 0.2643 0e 15064 29.65 0.2648 T.467 0.991 6.64 0.599 0.3380 0.4181
904422 VL1237 "0.1372 25.90 0.2381 9,433 1.002 3.83 0.643 042485 0.4699
9¢4.23  0.418% 2.1622 30.65 0.2165 4 ThT - 0.998 10.98 0.325 0.4386 0.3341
9.4.24 0.08538 0.1331 25.15 0.0272 10.117 0.980 2.74 0.6%9 1.2095 0.4866
9.4.25  9.509% Jel524 28.65 0.2153 2.250 1.091 14.39 0.153 0.4928 042295
9.4.26 0.6b16 0.1649 31.65 0.2545 0.933 0.997 17.95 0.064 0.5489 0.1478
9.4.27 V.l447 0.1325 ° 24,95 0.2456 1.276 0.9063 4.64 0.476 0.2711 0.4127
9.4.,28  0.3922 0.1541 28.95. - Ge2333 64033 1.014 8.33 0.411 0.3773 0.3758
9.4.25  D.2331 041424 26.70 0.2345 6.733 0.970 6.96 0.459 0.3379 0.3970
9.4.30  U.4T13 94164l 30,95, G.2268 24933 1.026 12.21 0.290 0.4639 0.2621



FY-HG-2
(CFM)

FT-HG-1
(CFM)

PM-HG—~4
(CFM)

1.58=-1IN. DOWNCOMER AP
PM=-HG—2 RM-HG~3
(CFM) (CFM) (CFv)

RM=-HG~-1

TABLE XXXVI (Contd.)

ET-Ci-2
{GPM)

{GPM)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 9.4

FT-CwW-1

RM~C W=2
{GPM)

{GPH)

EXPERIMENTAL MEASURMENTS FOR TESTS 9.4.1 TO 9.4.30 -~
. RM=CH-1

6
8
9

TEST
NJ
4.
9e0. T
Galo
9.4,
9.4.10

(o= e e Jie ]

9.4.11
Febal2
9.4.13
%.4.14
9.4.15

158

0.0
30.4
20.1

0.0
40,2

9.4.16
Se4.17
9.4.19
Fahely
Se4e29

QOoO0ONO
s e o o 0
DoOO0OOD
6 - La)
WDt O
s e o s
AFOoOn
& - L

SocoQQO
¢ e o o 0

[~ReRo NNl

anonao
. e

(K]
TODOD

Fea.21
9ebe22
9.4.23
9.4.24
9.4.25

0.0
" 9440
80.0
V.0

J.0

Je

27
9.4.268

9e4.26.
9.4,

Feb429
9e4.30



TABLE XXXVI (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 9.4

6S1

EXPERTAEMTAL MEASURMENTS FUP TESTS 9.4.1 TO 9.4.30 -~ 1.53-IN. NOWNCOMER GAP
TEST P-Cw-1 P-CW=-2 P~HG-1 P-HG=2 P-HG-3 TF-CuW~1 TF-HG~1 TE-HG-2 TF-HG-3 P-BARN
NO (PSIG) (PSIG) (PSIG) (PSIG) (PSIG) (DEG F) (DEG F) {DEG F) (DEG F) (PSTA)
9.4. 1 17.5 0.0 10.5 94.0 33.5 4640 84.0 3.0 8l.5 12.2
el 2 24.0 0.0 19.8 92.0 33.5 50.0 93.0 106.5 0.0 12.2
940 3 10.2 0.0 2.3 82.5 33.5 50.0 Y4.0 106.5 0.0 12.2
9.4, &% 13.0 D0 11.5 90.0. 33.5 48.0 93.0 © 105.0 0.0 12.2
. 9.4. 5 17.5 0.0 7.5 88.5 33.0 4T.0 106.0 119.5 0.0 12.2
9.4. O 14.9 0.0 9.5 96.9 32.0 52.0 81.0 %24.0 79.0 ’ 12.2
9.0 7T 14.5 0.0 12.0 92.0 33.0 52.5 110.5 124.90 117.0 12.2.
9.4. 8 12.0 0.0 10.0 94.0 34.0 46.0 108.0 120.5 . l14.5 12.2
9.4. 2 13.0 0.0 10.0 97.0 34.0 47.0 88.0 100.9 94.0 12,2
J44.10 14.5 0.0 11.0 96.0 33.0 “4.5 97.0 111.0 "104.0 12.2
Detall 21.0 0.0 14.0 95.0 34.0 50.0 97.0 110.0 104.0 12.2
9.4.12 13.7 c.0 10.5 95.0 33.0 50.5 84.0 92.0 83.0 12.1
9.4.13 19,0 Ja 0 10.0 % 94,0 0.0 46.5 85.0 95.0 . 0.0 12.1
9.4.14% 14.0 0.0 13.0 91.0 0.0 46.5 88.0 98.5 0.0 12.1
9.4.15 14.0 0.0 12.0 90.5 0.0 L 4T.5 $9.9 114.0 0.0 12.1
lebelo 1.2 V.0 ‘175 . 83.5 0.0 46.0 o 113.0 127.5 0.0 12.1
9.4.17 16.5 0.0 17.0 86.5 0.0 48.0 120.0 - 134.0 0.0 12.1
Ve4.18 lo.9 Je U 17.0 83.0 0.0 52.0 106.5 120.5 0.0 12.1
9.4.19 22.0 0.0 12.0 93.0 33.0 4T.0 94.5 106.5 100.5 12.2
Ge4.20 17.0 0.0 17.0 88.0 32.0 45.0 112.5 127.5 120.5 12.2
9.4.21 27.9 0.9 18.0 91.0 0.0 51.0 86.0 102.5 0.0 12.1
9422 2847 0.0 14.5 92.0 0.0 49.0 88.0 103.5 0.0 12.1
Q4423 24.5 0.0 19.6 87.0 0.0 48.0 121.0 - 138.0 0.0 12.1
De4.24 29.0 0.0 12.0 86.0 33.0 50.0 95.0 113.5 91.0 12.1
Ge4.25 13.9 0.0 16.5 77.9 0.0 49.5 116.5 131.5 2.0 12.1
9.4.26 21.0 0.0 21.0 95.0 0.0 51.5 93.0 99.5 0.0 12.1
9e4.27 23.7 v.0 12.8 Q0.5 33.5 47.0 92.8 105.90 0.0 12.2
9.4.28 24.7 0.0 17.0 89.0 33.5 © 46,0 10l.0 117.5 0.0 12.2
9.4.29 2445 0.0 14.7 39.0 33.5 . 45.0 ) 99.5 113.5 0.0 12.2
9.4.30 21.5 0.0 18.8 85.5 33.0 46.0 117.5 133.0 0.0 12.2
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TABLE XXXVI (Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 9.4

TEST
NO

9,4. 1
9.4. 2
9.4+ 3
4
5

Vel

[ X< IRV Yo Vo)
¢ o & o o
LA ol o
® & 8 & 08
B
CVwO~NO

O O 000
e o & &
R
» o o &
NNNNN
M WN -

94426
9.4.27
9.4.28
9.4.29
9.4.30

- -

EXPERTACNT AL MEASURMENTS FOR TESTS 9.4.1 TO 9.4.30 =~ 1.58-IN. DOWNCOMER GAP

‘LOWER PLENUM FLOW

INITIAL
WE IGHT
(Ls)

141.0
198.0
167.0
142.9
241.9

149.5
287.0
22049
141.0
152.5

192.0
14150
164.0
143.5
164.0

144.0
141.5
147.5
142.5
149.5

138.5
159.0
166.0
158.0
143.5

158.0
141.5
200.0
143.5
251.5

FINAL
WE IGHT
(sl

35640
300.5
377.0
270.0
3710

364.0
463.5
398.0
336.5
397.0

412.0
52845
546.G
403.0
341.5

261.5
235.5
16649
451.0
236.0

362.5
442.0
309.0
461.5
211.0

186.0
352.5
381.0
345.5
339.5

TIME OF
COLLECTICN
(SEC)

20.0
15.0
30,0,
20.0
60,0

30.0
30.0
44.0
30.0
30.0

20.0
30.0
30.0
30.0
30.0

30.0
60.0
' 30,0
30.0
30.0

30.0
30.0
0.0
30.0
30.0

30.0
29.0
30.0
30.0
30.0

TIME OF
COLLECTION

INITIAL

WE IGHT
(L8}

102.0
121.5
139.0
106.0

116.0

2.5
117.0
128.0
102.0
121.5

138.5
104.0
118.0
112.5
125.5

237.5
107.0
216.0
105.0
110.5

99.0
125.5
"125.0
" 125.0
160.5

190,0
104.0
122.5
109.5
180.5

BYPASS FLNW

FINAL
WEIGHT
(L8)

221.0
330.0
284.0
188.0
223.0

201.0
22440
199.0
191.5
240.5

340.5
256.0
312.0
269.0
237.5

369.0
194.0
285.0
272.5
203.0

247.0
281.5
236.0
291.5
22T.5

217.0
223.0
237.5
231.0
264.0

(SEC)

20%0
30.0
30.0
30.0
30.0

30.0
30.0
45.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0

30.0

30.0 -

30.0
30.0
30.0

15.0
30.0
30.0
30.0
30.0

LOWER
PLENUM
LEVEL

(IN)

12.0
12.0
12.0
12.0

"12.0

12.0
12.0

p-Lp-1
“1PSIG)

10.5
19.2
12,2
11.0

‘16.7

10.0
11.0
10.0

- 9.5

10.0

13.5
10,2

9.5
12.5
11,2

16.0°

16.0

16,2

12.5
16.0

17.5
13.7
18.5
13.0
16.5

19.5
12.7
16.7
14,5
18.7

TE-LP-1

{NEG F)

45.5
50.5
51.0
50.0
50,0

. 4540
47.0
47.0
47,0
45.0

54.0
51.0
47.0
47.5
43.5

49.0
54.0
60.0
47.0
48.0

51.5
49.5
50.0
50.0
54.0

58.0
48.0
. 47.0
46.0
49,0
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TABLE XXXVI {(Contd.)

TWO-PHASE COLD LEG MIXTURE TEST GROUP 9.4

EXPERIMENT AL HEASUPMENTS FOR TESTS 9.4.1 TO 9.4.30 -- 1.53-IN. DOWNCOMER GAP

TEST R*=CG-1 PM=£G=2 FT-CG-1 P-CG-1 P-CG-2 TF-CG-1 TF-CG-2

NO {CFM) {CFH) {CFM) “APSIG) (PSIG) (DEG F) (DEG F)
9.4. 1 3.9 30.0 0.0 [ ] 34.8 80.0 78.5
9.4. 2 0.9 33,0 0.0 0.0 35.0 0.0 80.0
Ye4,s 3 3.9 30.0 0.0 0.0 35.1 0.0 81,9
Yebo 4 0.9 30.0 0.0 0.0 35.1 0.0 81.0
Gebe 3 2.0 30.0 0.0 0.0 34,3 33.0 82.5
DYele 6 0.9 30.0 0.0 2.0 35.0 81.0 78.0
Gelea T 0.0 39,0 0.0 0.0 35,0 90,0 85.0
9ebe 8 2.0 30.0 C.0 94.0 35.0 99.5 95.5
V4. 9 0.9 30.0 c.0 97.0 35.0 84.0 86.0
9.4.19 0.2 30.0 c.0 96.0 35.0 91.5 88.0
D.4,.11 Ued 30.0 0.0 95.0 35.0 93.5 90.0
9.4,12 0.0 30.0 3.0 0.0 35.0 0.0 87.5
9e4.13 2.0 30,0 0.0 9.0 34,9 0.0 86.0
3.4.14 0.0 30,0 0.0 0.0 34.8 0.0 85.0
VebalS 0.0 30.0 0.0 0.0 34.8 0.0 86.5
9.4.10 0.0 30,0 0.0 0.0 24,7 0.0 88.0
9.4.17 0.9 30.0 0.0 0.0 24.8 0.0 88.0
2.4418 0.0 30,0 0.0 0.0 34.8 0.0 92.5
Yetaly D] 0.0 14.9 93.0 24,0 96.0 90.5
94420 0.0 0.0 14.9 88.0 35.9 100.0 9545
9.4.21 0.0 0.0 29.4 91.0 0.0 96.5 0.0
Gelrs22 2.0 . 0.0~ 28.7 92.0 0.0 105.0 0.0
0,4,23 2,0 9,0 28.2 87.0 0.0 121.0 0.9
Vetrelte 9.2 0.0 28.6 0.0 0.0 114.0 0.0
CRTaLY Ja0 0.0 30.3 77.0 0.0 103.5 0.0
Debo26 5.0 0.9 29.4 95.0 0.0 96.0 0.0
Yelo2? YD 0.0 29,9 93,5 0.V 102.0 0.0
Vel s2d 0.0 J.0 29.2 87.0 0.0 110.5 0.0
9.4.29 0.0 0.0 29.4 89.0 D0 £10.0° 0.0
944430 0.0 0.9 29,7 J.0 116.5 0.0

85,5



leg nozzle removed, and two-phase flow entering the vessel through the cold leg. The
objective of these combined effects tests was to investigate the sensitivity of the system
countercurrent flow to several coinciding changes in geometry of cold leg flow conditions.
Tables XXXVII through XLVI contain the data for these ten tests and Table I includes a
listing of the tests and the respective changes to the normal configuration.

7. SPECIAL TESTS

Following is a brief discussion of countercurrent flow tests 'wh,ich did not have
objectives consistent with the classifications discussed previously because either specially
designed equipment was required or special operating procedures were used.

7.1 One-Dimensional Inlet Test Group

A limited number of countercurrent flow tests were performed with the upper
annulus portion of the transparent vessel, including the cold leg and bypass leg, removed and
replaced with an inlet water distributor that was designed to induce flow parallel to the
downcomer axis and to distribute the water uniformly around the top of the downcomer.
The purpose of these tests was to provide countercurrent flow data for a uniform inlet flow
distribution that could be compared with countercurrent flow data obtained for the normal
inlet to indicate the effect on countercurrent flow of the nonuniform distribution of water
to the downcomer entrance that results from injection -normal to the downcomer.

v The design for the one-dimensional inlet flow distributor was discussed in Section II-1.
The test procedure for these tests included the following steps:

(1) Downcomer air flow was initiated at a predetermined value.

(2) Water flow was gradually increased until a level above the top of weir entrance
was established.

(3) The system was allowed to run until the height of the water level above the weir
entrance stabilized.

(4) The water flow was increased slightly and the preceding step was repeated;
water flow was gradually incrcased in steps until a water flow rate was reached
at which the height of the water level above the weir entrance did not stabilize

" but was continually increasing.

(5) The water flow was decreased slightly until the water level stabilized.

(6). The necessary measurements were recorded.

162
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TABLE XXXVII

COMBINED EFFECTS TEST GROUP 3.2

TesT
NO

3.2.21
3.2.22
3.2.23
3.2.24
3.2.25

TRANSPARENT VESSEL TEST DATA FOR TESTS 3.2.1 TO 3.2.25 —-- U.39-IN.

SUMMARY

DOWUNCIMER
AIR FLOW
{L8/SEC)

0.0155
0.0227

0.0225
0.0310
0.0303
0.0662
0.,0457

0,061
0.0617
0.0773
0.075%4
0.0909

J.CS08
0.1076
0.10061
0.0076
0.0075

OF CALCULATED RESULTS

DOWNCIMER
AIR DENSITY
(LYIFT=*3)

0.i175
Jell08
O.LL74
J.1173
Jell72

J.1180
0.1177
J.1177
0.1172
J.1176

Jall75
0.1172
0.1172
O.1163
0.1175

2.1172
2.1176
O.1174
0.1174
vell7l

J.1170.
0.1171
Jell71
0.1175
0.1179

LOWER PLENUM
PRESSURE
(PSIA)

22.46
22.46
22.44
22.44
22.64

22.46
22.46
22.46
22.46
22.46

22.46
22.46
22.46
22.46
122446

22.46
22.46
22.46
22.46
22.46

22.46
22.46
22.46
22.46
22.46

COLD LEG
AIR FLOW
(Ld/SEC)

0.0958
0.0958
0.0474
0.C484
0.C479

0.u470
0.3469
0.0475
U.0468
0.0469%

0.0479
0.0479
0.0458
0.u48B0
0.0474

0.0469
0.0469
0.0%69
0.0447
0.0%69

0.0453
0.0458
O.04%53
0.0958

0.0927

UOWNCOMER  WATER FLOW J-AIR

WATER FLOW CONTINUITY DOWNCOMER
(LB/SEC) (FT/SEC)
2.420 1.003 0.0
2.767 1.003 0.0
3.780 1.010 0.9
3,050 0.987 0.
2.375 0.985 0.0
3,275 ,0.997 1.25
2.800 0.989 1.27
2.587 0.987 2.56
2.412 1.023 2.61
2.063 1.006 3.81
2.010 1.020 3.77
1.787 1.036 5.21
1.675 l.032 5.09
1.200 1.000 7.82
1.125 1.041 1.606
0.833 1.020 10.25
0.750 1.055 10433
D.479 1.004 12.97
0.469 0.995 12.65
0.389 1.036 15.28
0.311 0.747 15.28
0.227 © 0.989 18.08
2.192 0.966 17.84
2.340 1.008 1.27
2.383 1.010

DOWNCOMER GAP

1.25

J-HATER
DIWNCOMER
{FY/SEC)

0.766
U.873
1.193
0.962
2.749

1.033
0.884
0.817
0.761
0.651

0.634
0.564
0.529
0.379
0.355

0.263
0.237
0.151
0.148
0.123

0.098
0.072
0.069
0.738
0.752

(JG*)*s1/2

0.3373

0.3354
J.3941
2.3897
D.4820
0.4782

0.5529
0.5553
0.6220
0.6143
0.6748

0.6747
0.7341
0.7293
0.1947
0.1934

(JLx)eel/2

0.7248
0.7750
0.9059
0.3137
0.7180

0.8432
0.7796
0.7495
0.7237
0.669Y

0.6606
0.6229
0.6030
0.5104
0.4942

0.4253
0.4035
0.3223
0.3190
0.2906

0.2599
0.2219
0.2040
0.7127
0.7193



TABLE XXVII (Contd.)

COMBINED EFFECTS TEST GROUP 3.2

122

EXPERIMENTAL MEASURMENTS FOR TESTS 3.2.1 TO 3.2.25 ~- 0.39-IN. DOWNCOMER GAP

TEST RM=CH~-1 RM~CHW=-2 FT-CuW-1 FT-CH=2 RM-HG-1 RM-HG-2 RM=-HG-3 RM=HG~4 FT-HG-L FT-HG-2
NO (GPM) (GPN) (GPM) (GPM) (CFM) (CFM) {CFM) (CFM) (CFM) (CFM)
3.2. 1 29.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2. 2 30.9 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2. 3 30.9 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
3.2. 4 30.0 0.0 0.0 0.0 0.0 0.0 PRY) 0.0 0.0 ¢.0
3.2. 5 20.0 0.0 0.2 0.0 0.0 v.0 0.0 0.0 0.0 0.0
3.2. 6 30.0 10.0 0.0 ‘0.0 0.0 0.0 5.00 0.0 0.0 0.0
3.2. 7 28.0 0.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
3.2. 8 3J.0 10.0 0.0 0.0 0.0 0.0 10.20 0.0 0.0 0.0
3.2. 9 2449 0.0 0.0 0.0 0.0 0. 10.00 0.0 0.0 0.0
3.2.10 30.0 10.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
3.2.11 2).0 0.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
3.2.12 3.0 10.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
3.2.13 15.0 0.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
3.2.14% 3J.0 10.0 0.0 0.0 30.00 3.0 0.0 0.0 0.0 0.0
3.2.15 2.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0 0.0 0.0
3.2.16 3J.0 19.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
3.2.17 19.0 0.0 0.0 0.0 4U0.00 0.0 0.0 0.0 0.0 0.0
3.2.18 30.0 10.0 0.0 0.0 50.00 0.0 U0 Q.0 0.0 0.0
3.2.19 2.0 8.0 0.0 0.0 50.00 0.0 0.0 0.9 0.9 0.0
3.2.20 3)e0 10.0 0.0 0.0 . 60.00 Q.0 0.0 0.9 0.0 0.0
3.2.21 Q.0 6.0 0.0 0.0 60.U0 0.0 V.0 0.0 0.0 0.0
3.2.22 30.0 10.0 0.0 0.0 79.00 0.0 0.0 0.0 0.0 0.0
3.2.23 }.0 5.0 0.0 0.0 Tu.00 0.0 Y 0.9 0.0 0.0
3.2.24 3.0 10.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
3.2.25 20.9 0.0 0.0 0.0 0.0 2.0 5,00 0.0 0.0 0.0
TEST P=Cu-1 P=CHW=2 P-HG-1 P=HG-2 P=-HG~3 TF-Cw-1 TF-11G-1 TF=HG=2 TF-HG-3 P~BARO
NO {PSIG) (PSIG) {PSIG) (PSIG) {PS516G) {DEG F) (DEG F) (DES FI (DEG F) (PSIA)
3.2. 1 V.0 11.0 9.0 0.0 0.0 56.0 8G.5 0.0 " 0.0 12.5
3.2. 2 2.0 i1.0 10.0 0.0 0.0 96.5 8l.0 0.0 0.0 12,5
3.2 3 De0 10.5 9.5 0.0 0.0 55.5 8J.5 0.0 0.0 12.4
3.2. 4 9,0 ll.5 10.5 0.0 U.0 56.5 T6.5 0.0 0.0 12.4
3.2. 5 J.0 1.0 9.0 2.V 2.0 57.0 T7.5 0.0 0.0 12.4



TABLE XXVII (Contd.)

COMBINED EFFECTS TEST GROUP 3.2

$91

EXPERIMENTAL MEASURMENTS FOR TESTS 3.2.1 TO 3.2.25 =~ 0.39-[N. ODOWNCOMER GAP

TEST P-Ch-1 P-CH-2 P-HG-1 P~HG~2 P-HG-3 TF-CW-1 TF~HG-1 TF-HG=2 TE=HG-3 P~BARD
NO (PS1G) (PSIG) (PSIG) (PSI6) (PSIG) (DEG F) (0EG F) (DEG F) (DEG F) 1PSIA)
3.2. o 2.0 10.0 9.0 0.0 0.0 53.0 78.0 0.0 0.0 12.5
3.2. 7 3.0 10.0 9.5 0.0 0.0 55,0 17.0 0.0 0.0 12.5
3.2. 8 J.0 10.5 10.0 0.0 0.0 55,0 16.5 0.0 0.0 1245
3.2.° 9 Je0 10.0 10.5 2.0 0.0 57.0 75.0 0.0 0.0 12.5
3.2.10 9.0 10.0 9.5 3.0 0.0 55,5 76.0 0.0 0.0 12.5
3.2.11 Je 11.0 9.0 0.0 0.0 56.0 76.0 0.0 0.0 12.5
3.2.12 3.0 11.0 10.5 0.0 U.0 55.5 76.9 9.0 0.0 12.5
3,2.13 J.0 9.0 9.5 0.0 0.0 57.0 16,0 0.0 0.0 12.5
3.2.14 ).0 11.0 10.0 0.0 0.0 55.0 76.0 0.0 0.0 12.5
3.2.15 0.0 10.5 9.5 V.0 0.0 56.0 76.0 0.0 0.0 1245
3.2.16 Je 0 10.0 9.5 0.0 0.0 55,0 8.0 0.0 0.0 12.5
3,2.17 2.0 10,0 10.0 0.0 0.0 55.5 79.9 0.0 0.0 12.5
3.2.13 9.0 10.0 10.0 Ja0 0.0 55.5 8l.0 0.0 0.0 12.5
3.2.19 0.0 3.0 9.0 0.0 0.0 57.0 84.0 0.0 0.0 12.5
3.2.2) 0.0 10.0 9.0 0.0 0.0 56,0 8540 0.0 0,0 12,5
3.,2.21 9.0 8.5 9.0 0.0 0.0 5h.0 86.0 0.0 0.0 12.5
3.2.22 2.0 9.0 9.5 0.0 6.0 56,0 88.5 0.0 0.0 12.5
3.2.23 Ja0 8.5 9.0 0.0 0.0 56.0 91.0 0.0 0.0 12,5
3.2.24 )40 11.0 9.5 0.0 0.0 5640 76.5 0.0 0.0 12.5
3.2.25 2.0 " 9.5 9.0 0.0 0.0 5640 79.0 0.0 0.0 12.5
LOWER PLENUM FLOW BYPASS FLOW
- -- -— - LOWER
TEST INITIAL FINAL TIME OF  (NITIAL FINAL TIME OF  PLENUM p-tr-1 TE-LP-1
NO WETGHT JEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL (PSIG) ADEG F)
sy ©(LB) {SEC) (LB) (L8) (SEC) (INY
3.2. 1 213.5 279.0 25.0 160.8 175.5 40.0 12.0 19.0 56.0
3.2, 2 135.5 218.5 30.0 104.5 160.8 20.0 12.0 10.0 59.0
3.2, 3 290.0 38445 25.0 493.5 576.3 45.0 12.0 10.0 56,0
3.2, 4 384.5 %4545 20.0 576.3 629.5 50.0 12.0 10.0 56.5
3.2. 5 4435.5 51648 30.0 629.5 653.3 65.0 12.0 . 10.0 51,0
3.2. .6 134.3 232.5 30.0 90.5 170.0 35.0 12.0 10.9 53.5
3.2, 1 232.5 316.5 30.0 170.0 222.5 50.0 12.0 10.0 55.0
3.2. 8 316.5 368.3 20.0 222.5 338.5 4040 12.0 10.0 55.0
3.2, 9 364.3 41645 20.0 338.5 373.5 35.0 12.0 10.0 57.0
3.2.10 415.5 457,83 20.0 373.5 479.5 30.0 12.0 1040 55,5
3.2.11 451.8 508,0 25.0 479.5 512.5 40.0 12.0 10.0 5640
3.2.12 442.8 478.5 20.0 592,5 672.0 20.0 12.0 10.0 $7.0
3.2.13 478,5 512.0 20.0 672.0 693.5 45.0 12.0 10.0 5740
3.2.14 135.8 183.8 4U.u 94.5 203.5 25.0 12.0 10.0 610
3.2.15 183.8 217.5 30.0 203.5 231.0 “5.0 12.0 10.0 5640



TABLE XXVII (Contd.)

COMBiNED EFFECTS TEST GROUP 3.2

991

EXPERIMENTAL MEASURMENTS FOR TESTS 3.2.1 TO 3.2.25 -— 0.39-IN. DOWNCOMER GAP

WwwWww wWwwww

LOWER PLENUM FLOW BYPASS FLOW .
- LOWER
TEST, INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENIM p-tP-1 TF-LP-1
NO WEIGHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL (PSIG) (DEG F)
{(L3) {Ls) (SEC) (L8} (Ls) (SEC) (IN)
.2:186 217.5 242.5 30.0 231.0 352.0 25.0 12.0 10.0 57.0
«2.17 242.5 272.5 40.0 352.0 384.3 45.0 . 12.0 10.0 55.5
«2.18 272.5 289.3 35.0 384.3 563.0 35.0 12.0 19.0 56.5
.2.19 289.3 308.0 40.0 563.0 588.5 40.0 12.0 10.0 5645
.2.20 308.0 325.5 45.0 588.5 696.0 20.0 12.0 12.0 57.5
22,21 325.5 339.5 45.0 69640 71645 40.0 12.0 10.0 58.0
02,22 339.5 354.3 65.0 716.5 822.0 20.0 12.0 10.0 5T.5
02,23 354.3 365.8 60.0 822.0 846.0 50,0 12.0 10.0 57.5
«2.2% 279.0 337.5 25,0 175.5 240.5 20.0 12.0 10.0 56.0
22425 337.5 409.0 30,0 240.5 '257.5 40.0 12.0 10.0 56.0
TEST RM=CG~1 RM=CG=-2 FT-CG-1 P—CG~1 P-CG-2 TF-CG-1 TF-CG-~2
NO (CFM) (CFM) (CFM) [PSIG) (PSIG) {DEG F) (DEG F)
3.2, 1 6V.9 0.0 0.0 0.0 0.0 0.0 0.0
3.2, 2 60,0 0.0 0.0 0.0 0.0 0.0 0.0
3.2, 3 30.0 2.0 0.0 0.0 0.0 0.V 0.0
3.2. 4 30.0 0.0 00 0.0 0.0 0.0 0.0
3.2. 5 30.0 0.0 0.0 . 0.0 [PV 0.0 0.0
3.2, 6 30.0 Ve 0.0 0.0 (V] 0.0 0.0
3.2. 1 30,0 0.0 0.0 0.0 0.0 0.0 0.0
3.,2. 38 30.0 0.0 0.0 0.0 0.0 0.0 0.0
'3.,2. 9 30.0 0.0 g.0 0.0 U.0 0.0 0.0
3.2410 30.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2.11 30,0 0.0 0.0 V.0 0.0 U0 0.0
3.2.12 30.0 0.0 0.0 0.0 0.9 0.0 0.0
3,2.13 30.0 V.0 0.0 0.0 0.9 0s0 0.0
3.2.14 30.0 0.0 0.0 v.0 0.0 0.0 0.0
3.2.15 30.9 0.0 0.0 0.0 0.0 0.0 0.0
3.2.16 39.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2.17 30.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2.14 30.0 0. Jeu 2.0 UL 0.0 0.0
3.2.19 30,0 0.0 0.u 0.0 0.0 0sU 0.0
3,2.290 30.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2.21 30.0 0.0 0.0 0.0 0.0 0.0 T 0.0
3.2.22 39.0 0.0 0.0 0.0 0.0 0.0 0.0
3.2.23 3J.v 0.0 Ve 0.0 0.0 0.0 0.0
3.2.24 60.0 0.0 C.0 0.0 0.0 0.0 9.0
3.2.25 60.0 0.0 0.0 0.0 0.0 u.0 0.0
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TABLE XXXVIII

COMBINED EFFECTS TEST GROUP 4.3

TeST
NO

4e3.

““e3e
4.3,

4.3,
4.3

(G R NWE N

TRANSPARENT VESSEL TEST DATA FOR TESTS 4.3.1 TO 4.3. 5 —- 0.49-IN., DOWNCOMER GAP

SUMMARY NOF CALCULATEN RESULTS

DOWNCOMER
AlR FLOW
(LB/sec)

0.0299
Oe 0460
0.0526
0.0619
J. 0689

DEWNCOMER
AR DENSITY
{LB/FT==3)

J.1179
Owll61
J.1162
0.1164
0.1164

LOWER PLENUM
PRESSURE
(PSIA)

22.33
22.33
22.33
22.33
22.33

COLD LEG
AIR FLODW
(LB/SFC)

[eNsNoNoNal
* e o o @
coQoo

DOWNCOMER

5.352
5.548
5.423
5.525
5.362

WATER FLOW
WATER FLOW CONTINUITY
(LB/SEC)

0.962
1.001
0.986
1.007
0.996

J-ALIR
NDOWNCMEP.
(FT/SEC)

3.96
6.106
7.03
8.27
9.290

J-WATER
DOWMC IMER
(FT/SEC)

1.332
1.391
1.351
1.375
1335

(9G*) #8172

0.3252
0.4045
0.4323
0..4690
0.4946

LJL*)nel/2

0.9059
0.9223
0.9123
0.9204
049068
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TABLE XXXVIII (Contd.)

COMBINED EFFECTS TEST GROUP 4.3

TEST

NO

4.3,
4.3.
4.3
4.3,
4.3,

TEST

NO

4.3.
4.3,
4.3,
4¢3,
4.3.

TEST

NO

4.3,
4.3,
4e3.
4.3,
".3‘

[CRF SNy Ve

VoW e’

W& W=

EXPERIMENTAL MEASURMENTS FOR TESTS 4.3.1 TO 4.3. 5 =— 0.49-IN. DOWNCOMER GAP
_RM-CH~1 RM=CH~2 FT-CH-1.  FT-CH-2 RM=HG~1 RM-HG—2 RM=HG~3
(GPM) (GPM) { GPM) (GPM) (CFM) (CFM) (CFM)
30.0 10.0 0.0 0.0 0.0 20.00 0.0
30.0 10.0 0.0 0.0 0.0 30.00 0.0
30.0 10.0 0.0 0.0 0.0 35.00 0.0
30.0 10.0 0.0 0.0 0.0 40.00 0.0
30.0 10.0 0.0 0.0 0.0 45.00 0.0
P-CH~-1 P~CW-2 P-HG~1 P~HG-2 P-HG-3 TF-CW-1 TE-HG-1
(PSIGI {(PSIG) (PSIG) (PSIG) (PSIG) {DEG F) (DEG F)
2.0 9.7 9.0 0.0 0.0 55.0 77.0
3.0 10.5 10.0 0.0 0.0 59.0 77.0
9eu 11.7 9.0 0.0 0.0 58.0 77.0
0.0 11.0 10.2 0.0 0.0 58.0 17.0
0.0 10.2 9.7 0.0 0.0 58.0 80.0

LOWES PLENUM FLOW

BYPASS FLOW

INITIAL
WEIGHT
(L8}

132.8
25J.5
177.0
368.8
479.3

FINAL
WE IGHT
(Ls)

250.5
367.0
402.3
479.3
586.5

TIME OF  INITIAL
COLLECTICN  WE IGHT
(SEC) (Le)
22.0 90.8
21.0 90.8
41.5 92.5
20.0 97.0
20.0 104.0

FINAL

WE I GHT

{LB)

90.8
92.5
97.0
104.0
112.5

TIME OF
COLLECTION

(SEC)

85.0
100.0
80.0
90.0
70.0

LOWER

PLENUM

LEVEL
(IN}

12.0
12.0
12.0
12.0
12.0

RM~HG~4
(CFM)

0.0
0.0
0.0
0.0
0.0

TE-HG-2
(DEG F)

0.0
0.0
0.0
0.0
0.0

P p-1
(PSIG)

10.0
10.0
10.0
10.0
10.0

FY-HG-1
({CFM)

TF-HG-3
({DEG F)

0.0
0.0
0.0
0.0
0.0

TF=LP-1
(DEG F)

55.0
59.0
58,5
58.0
58.0

FT-HG-2
(CFM)

0.0
0.0
0.0
0.0
0.0

P-BARN
(PSTA)

12.3
12.3
12.3
12.3
12.3



TABLE XXXTIX

COMBINED EFFECTS TEST GROUP 4.7

691

"TRAMSPARENT VESSSL TEST DATA FOR TESTS 4.7.1 TU 4.7.25 == 0.49-[N. NOWICOMER GAP .

SUMMARY OF CALCULATED RESULTS

TEST DOWNCO“ER DOWNCOMEP  LOWER PLENUM COLD LEG DNWNCOHMER WATER FLOW J-AlR J-WATER (IGE)=%1/2 (JL*)**]1/2
NG ALF FLOW AIR DNENSITY PRESSUKE AIR FLIW WATEP. FLOW  CONTINUITY DOWNCOMER DOWHCOMER .
’ (LB/SEC) (LU/FT%s3) (PSI4) (LB/SEC) [LS/SEC) (FT/SEC) (FT/SEC)
4aTe L 0. 0076 D.1160 22.25 0.083u 2.640 1.0905 1.01 0.657 0.1639 0.6362
4.7, 2 0.0075 Je1ll6l 22.25 0.0637 2.7E0 0.963 1.21 0.692 0.1642 0.6529
4.7. 3 0.0152 J.1153 224257 0.0973 2.280 1.025 2.4 0.568 2329 0.5913
4.7, 4 Ue 0151 J.1289 22.25 0.0931 2.410 1.017 1.82 7.609 0.,2255 0.6079
4.7. 5 0.0223 J.1159 22.25 C.0973 2.083 1.017 3.06 9.519 0.2349 0.5652
4.7. © Q.90477 D.00647 12.43 '0.0703 2.208 1.020 11.46 0.550 N.4767 9.5813
4.7, 7 0.0394 21159 22.25 0.0993 1.800 1.001 4.07 0.448 0.3288 0.525%
4.7. 8 0.0298 9.1149 22.25 0.0923 1.950 1.045 4,92 U.485 2.3269 0.5468
4.7. & D046 0.1156 22.25 0.0976 1.408 1.020 6.18 0.351 J.4046 0.4647
4.7.10 J. 0446 vellal 22.2 C.0903 1.742 1.056 5.96 D434 D.3981 0.5168
4.7.11 Ue 0456 Je1l161 22.25 0.0964 1.858 1.005 6.10 0.4063 0.4026 0.5338
4.T7.12 0.0455 v.1164 2425 0.0954 1.767 .1.026 6447 Q.440 0.4019 0.5205
4.7.13 0.0625 0.11¢2 22.25 0.0934 1.129 1.019 8.35 0.281 D.4712 0.416C
4.Tel4 U.059%4 7.1158 22.25 d.0899 1.557 1.048 T.96 0.388 0.4596 0.488¢
47415 0.0636 Dellbh7 22.25 -0.0937 1.567 1.026 8.14 9.360 0.4647 0.4901
4716 U.0609 0.1159 - 22.25 C.C963 1.367 L.015 8.16 0.340 0.4655 0.4578
4.7.17 0.0613 0.1156 22.25 0.0974 1.119 1.004 .26 0.278 C.4674 0.4142
4.7.18 0. 0767 Vell62 22,25 C. 0994 0.971 1.026 10.25 0.242 0.5221 0.3859
4.7.19 0.0749 0.1102 22.25 0.0911 1.186 1.063 10.02 0.295 G.5160 0.4264
4.7.20 7.0921 J. 1159 22.25 0.0984 0.750 1.025 12.33 0.187 0.5723 0.3391
4.7.21 0.9503 J.1158 22.25 C.0911 0.950 1.011 12.11 0.2%6 0.5A70 0.3817
4.7.22 J.1110 3e1230 22.75 0.1003 0.511 1.021 13.95 0.127 0.613%4 0.2R00
4.7.23 V. 1056 0.1153 22.25 0. 0906 0.550 1.043 14.16 0.137 0.6131 0.2904
4.T.24 Vel326 J.1315 25.19 0.1024 0317 1.032 15.66 0.979 0.6656 0.2204
4.7.25 0.1241 J.11561 22.19 0.0921 0.342 1.267 16.61 0.9235 0.6643 0.2289



TABLE XXXIX (Contd.)

COMBINED EFFECTS TEST GROUP 4.7

0L

EXPERIMENTAL MEASURMENTS FOR TESTS 4.7.1 TN 4,7.25 -~ 0.49-IN. DOWNCOMER GAP

TEST . RM-CW-1 RM=-Cw-2 FT-CW-1 FT-CH-2 RM=HG-1 RM=HG~2 RM-HG-3 RM-HG—4 FY-HG-1 FT=HG-2
NO (GPM) (GPM) (GPM) (GPM) (CFML (CFN) (CFM) (CFM) (CFM) (CFM)
A P 30.0 10.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
4.7, 2 25.0 0.0 0.0 0.0 0.0 0.0 5,00 0.0 0.0 0.0
4.7. 3 33.0 10.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
4ol & 20.0 0.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
4.7. 5 39.0 10.0 0.0 0.0 0.0 0.0 15.00 9.0 0.0 0.0
4.7. 6 13.0 0.0 0.0 0.0 0.0° 0.0 15.00 0.0 0.0 0.0
4el. T 30,0 10.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
4.7. 8 15.9 0.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
5.7. 9 33.0 10.0 0.0 0.0 0.0 0.0 30.00 g.0 0.0 0.0
4.7.10 13.0 0.0 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0
o .
S PN 2040 0.0 0.0 0.0 0.0 0.0 30,00 0.0 0.0 0.0
4.7.12 30.0 0.0 0.0 £ 0.0 0.0 0.0 30.00 0.9 0.0 v.0
4.7.13 30.0 10.0 0.0 0.0 40.00 0.0 0.6 2.9 ‘0.0 0.0
4.7.14 12.0 0.0 0.0 0.0 40,00 0.0 0.0 0.0 0.0 0.0
4.7.15 27.9 0.0 0.9 . 0.0 40.00 0.0 0.0 0.0 0.0 0.0
4.7.16 30,0 2.0 0.0 0.0 40,00 U.0 0.0 0.0 0.0 0.0
4oteLl 30,0 10.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
4.7.18 30.0 10.0 0.0 0.0 50 .00 0.0 0.0 0.0 0.0 0.0
4.7.19 10.0 Je0 V.0 - 0.0 50,00 0.0 0.0 2.0 0.0 0.0
4.7.29 30.0 10.0 0.0 0.0 60.00 0.0 0.0 0.9 0.0 0.0
4.1.21 Jed 10.0 0.0 0.0 60.00 0.0 0.0 0.0 0.0 0.0
4.7.22 3940 10.0 0.0 0.0 70.00 0.9 0.0 0.0 0.0 0.0
4.7.23 2.0 6.0 0.0 0.0 70.00 0.9 0.0 0.0 0.0 0.0
4.7.24 32,0 10.0 0.0 0.0 80.00 0.0 Vel 0.2 0.0 0.0
447425 2.0 540 0.0 0.0 80,00 0.0 0.0 0.2 0.0 0.0
TEST P=Ci=1 P-Ci-2 P-HG-1 P=HG-2 P=HG-3 TF-CwW-1 TF~HG~1 TF=H53=2 TF-HG-3 P-BARD
NO (PSIG) (PS1G) (PSIG) (PSIG) 1PSIG) (NEG F) {DEG F) (DEG ) {DEG F) (pPsIa)
4dle L 2.0 7.5 9.7 0.0 0.0 5545 78.0 2.9 0.0 12.3
4e7e 2 3.0 10.2 9.7 0.0 0.0 58,0 77.9. 0.0 0.0 12.3
4.7, 3 J.0 12.0 10.0 0.0 0.0 59.0- 78.0 0.0 .0 12.3
4eTe & 3.0 10.0 9.5 0.0 0.0 53,5 77.5 - 0.0 0.0 12.3
4.7. 5 V.0 12.0 10.0° 0.0 0.0, 58.0 79.5 0.0 2.0 12.3



TABLE XXXIX (Contd.) .

COMBINED EFFECTS TEST GROUP 4.7

LT

EXPERIMENT AL MEASURMENTS FOR TESTS 4.7.1 TO 4,7,25 -- 0.49-1N, DOWNCOMER GAP

TEST P-CiH-1 P-CW-2 P-HG-1 P-HG-2 P-HG-3 TF-CW-1 TF-HG-1 TF=HG-2 TE-HG-3 p-BarRn

NO L (PSIG) (PSIG) (PS1G) (PS1G) (PSIG) {DEG F) (DEG F) [9E6 F) . (DF5 €) (PS1A)
4.7. & 9.0 10.3 95.0 0.0 0.0 58,5 80,9 0.0 2.0 2.4
4.7, 7 Je0 13.0 10.0 0.0 0.0 57.0 81.0 0.0 2.0 12.3
4.7. 8 2.0 9.7 9.0 0.0 0.0 61.5 . 19.0 0.0 3.0 12.3
4.7, 9, .0 12.5 10.2 0.0 0.0 65.5 78.0 0.9 0.0 12.3
4.7.10 J.9 9.0 9.0 2.0 0.0 66.5 77.0 0.0 3.0 12.3
4.7.11 Jed 11.5 10.0 0.0 0.0 56.5 81.0 0.0 a0 12.3
4,7.12 3.9 11.0 _ 10.0 0.0 0.9 56.0 83.0 0.0 2.0 12.3
4.7.13 3.0 12.5 11.0 0.0 0.9 57.0 83.5 0.9 3.0 12.73
4,7.14 ). ‘8.5 8.7 0.0 V.0 59.5 84.5 0.9 2.0 12.3
4.7.15 0.0 10,2 9.5 0.0 0.0 54.0 80.0 0.0 2.0 12.3
4.7.16 J.0 11.5 9.7 U.0 0D 57.0 81.5 0.2 0.0 12.3
4.7.17 J.0 12.0 10.0 0.0 0.0 57.0 8U.0 0.0 0.0 12.3
4.7.18 J.0 13.0 10.0 0.0 0.0 5640 84.5 0.9 U.0 12.3
4.7.10 Jet 9.0 9.0 0.0 0.0 57.0 85.5 0.0 030 12.3
4,7,20 0.0 12.5 10.0 0.0 0.0 57,0 90.0 2.0 0.0 12.3
4.7.21 Je 9.0 9.2 2.0 0.0 57.5 92.7 9.0 2.0 12.3
4.7.22 U.0 13.5 11.5 0.0 0.0 57.9 95.0 0.2 0.0 12.3
47,23 2.0 3.7 Y 2 0.0 0.9 57.0 97.5 2.9 0.0 12.3
4.7.24 9.0 14.5 12.5 0.0 0.0 54.5 74.0 0.0 2.0 12.2
4.7.25 240 9.5 9.5 0.0 0.0 5645 79.5 0.9 0.0 12.2

LOWER PLENUM FLOW BYPASS FLNW
e T e e T e e LAYWER .
TEST [HITIAL FINAL TIME OF INITIAL FINAL TIME OF PLEMUM P b=} TE-LP-1
N WEIGHT WEIGHT  COLLECTICN  WEIGHT _WEIGHT  COLLECTION  LEVEL (PS145) (REG F)
(s (L8) (SEC) (L8) ) (SEC) (I ’

4.7, 1 133.5 199.5 25.90 90.8 164.5 25.9 12.90 10.90 55.0
4oty 2 199.5 269.0 25.0 164.5 181.5 39.0 12.0 19.0 57.5
4.7, 3 269.0 326.0 25,0 131.5 267.0 25.0 12.0 10.0 59,5
4.l. 4 326.0 386,3 25.0 257.0 279.5 30.0- 12.0 . 1000 5.8
4.7, 5 336.3 438.8 25,2 279.5 404.5 35.0 12.0 19.9 5540
4.7, 6 438.8 505.0 30.0 404.5 420.0 45,0 12,0 10.D 5.5
4.7, 7 505.0 550.0 25.0 420.0 533,90 30.0 12.0 10.0 56.0
4.7. 8 133.5 201.8 35.0 95.5 197.0 50.0 12.9 19.0 62.5
4.7. 9 201.3 244.0 20.0 107.0 235.0 30,0 - 12.0 10.9 59.5
4.7.10 244.0 296.3 0.0 23549 245.0 60.0 12.0 10.0 565
4.7.11 290.3 352.0 20.0 245.0 282.5 40.0 12.9 10.9 57.5
4.7.12 352.0 405.0 © 30,0 282.5 383.0 40.0 12.9 10.0 56.0
4.7.13 40,0 444.5 35.0 333.0 496,5 25.9 1240 13.0 57.0
4.7.14 444.5 497.9 35.0 49645 507.0 55.0 12.0 10.2 58.5
4.7.15 461.0 508.0 30.0 537.,0 558.5 40,9 12.0 19.0 59.0



TABLE XXXIX (Contd.)

COMBINED EFFECTS TEXT GROUP 4.7

Ll

EXPERIVENTAL MEASURMENTS FOR TESTS 4.7.1 TN 4.7.25 -- 0.49-IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW
——————— - LOWER
INITIAL FINAL TIME OF  INITIAL FINAL TIME OF PLENUM P-LP-1 TE-LP-1
WEIGHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL tpsiG) (NEG F)
(e) (L8l (SEC) (L8) (s (SEC) (IN)
6 468.3 509.3 30.0 558.5 644 .5 30.0 12.0 10.0 58.0
7 183.0 227.8 40.0 102.5 236.5 30.0 12.0 10.0 59.5
8 227.8 261.8 35.0 236.5 378.5 30.0 12.0 10.0 57.0
9 261.8 303.3 35,0 378.5 396.0 60.0 12.0 10.9 57.0
0 303.3 329.5 35.0 396.0 544,.5 30.0 12.0 10.9 58,0
1 329.5 367.5 40.0 544.5 56540 45.0 12.0 10.0 " 58.5
2 367.5 - 390.5 45.0 565.0 720.0 30.0 12.0 11.5 58.5
3 390.5 415.3 45.0 720.0 136.0 50.0 12.0 10.0 59.5
4 132.8 151.8 60.0 83.0 191.5 20.0 12.0 13.0 57.0
s 151.8 172.3 60.0 191.5 209.5 45,0 12.0 10.9 56.0
TEST RM=Ch-} RM=-CG-2 FT-C6-1 P-CG-1 P-C5-2 TE-CG-1 TE-Ch=2
NO (ceM) (CEM) (CEM) (PS1G) (PSIG) (DEG F) tnes F)
4.7, 1 692.9 U.0 C.0 2.0 0.0 0.0 0.0
4aTe 2 60,2 0.0 0.0 0.0 0.0 2.9 0.2
4.7, 3 63.9 0.0 0.0 J.0 0.0 0.0 0.0
4.7. 4 63040 0.0 0.0 0.0 0.0 0.0 0.0
4.7. 5 6.0 0.0 0.0 0.0 J.0 0.0 0.0
4.7, 6 69,9 0.0 0.0 0.0 3.0 0.0 0.0
4.7, 7 60.) 0.0 8.0 0.0 0. 0.0 0.9
4.7, 8 50,9 U.0 ¢.0 U.0 0.0 0.0 0.0
4.7, 9 60,0 0.0 G0 2.0 0.0 0.0 0.0
67419 50,0 0.0 0.0 Ve 0 0.0 OeV 0.0
447,11 6049 0.0 0.0 2 0.0 0.0 0.0
4.7,12 62.0 0.0 0.0 V.0 0.0 V.0 0.0
3.7.13 6040 0.0 0.0 0.2 0.9 040 0.0
4,7.14 63,0 0.0 0.0 0.9 0.9 0s0 0.0
47415 69.0 0.0 0.0 V.0 0.0 0.0 0.0
.7.16 60.9 0.0 0.9 2.0 0.0 0.0 0.0
4.7.17 6J.0 0.0 0.0 2.0 0.0 0.0 0.0
4.7.19 6340 0.0 0.0 0.0 0.9 0.0 0.0
447419 62.0 J.0 0.0 0.0 V.0 0.0 0.0
4e7.20 600 0.0 0.0 0.0 0.0 0.0 0.0
4.7.21 60.0 0.0 0.0 0.0 V.0 2.0 0.0
407,22 6.9 0.9 0.0 0.0 2.0 0.0 0.0
.7.23 60,0 0.0 0.0 3.0 0.0 0.0 0.0
4.7.24 604 0.0 0.0 U.0 .0 ) 0.0
447425 60.0 0.0 .0 0.0 0.0 0.0 0.0
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TABLE XL

COMBINED EFFECTS TEST GROUP 4.8

TEST

S S
* o 8 o o
[N )

BRI I P
« o v o s
T 0w ®
]
W NN
OV O~

TRAMSPARENT VLSSEL TEST DATA FOR TESTS

SUMMARY

DOWNCOUFR
ATR FLOW
(LB/SEC)

0.0073"
0. 0159
0.0150
0.0152
J.0227

0.0226
0.0226
0.0303
9.0305
0.0449

Qe 0443
0.06006
0.0599
N.0612
D.0774

J.0753
0.0776
0.1074
0.1072
0.1062

0.1087
0.1067
Ve 1052
D.1395
041377

0.1393
0.1393
0.1402
0.2200
0.1392

0.1695
0.10686
OeL744
J.1615

OF CALCULATEN RESULTS

D TMINC DMER
AIR DENSITY
(LB/FTa%3)

Jell60
0.1159
J.1161
J.1161
Je 1103

J.1163
Jel163
J.1160
J.1163
De1163

Jell62
Jellh2
Jellol
O.1162
Jal166

J.1166
0.1165
J.1166
D.1165
2.1165

D.1164
d.1162
J.lloo
D.1166
J.1165

N.1165
J.1165
Q.1l64
J.2905
Dells3

0.1158
J.1153
0.1166
0.11065

LOWER PL-ENUM
PRESSURE
{PST1A)

22.19
22.19
22.19
22.19
22.19

22.19
22.19
22.19
22.19
22.19

22.19
22.19
22.19
22.19
22.25

22.25
22425
22.25
22425
22.25

22.25
22.25
22.25
22.25
22.25

22.25
22.25
22.25
56.17
22.25

22.25
22,25
22.25
22.25

4.8.1 7O 4.8.34 -= 0.49-1IN.

COLD LEG
AIR FLOW
(LB/SEC)

[eNeRoRoNel CoOooOoOoO [eNeNaRolo] [oXeNeoNoNal [~ NoNoNoN=)
" s s e e e ¢ o & @ « o o o o * % s 8 IR
Cocoo Co oo [sNeNeNoNa] COQOOCO [~NoNeRoNe)

[~NeNaNeNo)
* s o 0
coooCo

DOWNCOMER
WATER FLOW
(LB/SEC)

4.925
4.150
4.175
3.986
3.758

3.412
3.537
3.100
2.933
2.580

24340
1.800
2,217
1.800
l. 194

1.2693
1.487
0.569
0.578
l.617

0.669
0.691
1.017
0.300
0.287

0.306
0.444
0.520
1.737
1.456

- 0.125
0.142
1.144
0.491

WATER FLOMW

CONTINUITY DOWNCMMEPR

0.989
V.944%
0.972
1.023
1.010

1.007
0.995
0.580
1.029
1.005

0.988
1.025
1.006
0.977
1.006

1.030
0.974
1.010
1.013
1.024

1.041
1.002
1.014
1.016

1.013

1.309
1.909
1.030
1.209
0.996

1.024
1.004
1.013
1.033

DNWNCOMER GAP

J-AIR

(FT/SEC)

0.98
2.0
2.01
2.0%
3.03

3.02
3.02
4.00
4.07
5.99

5.72
8.10
8.02
8.19
10.31

10.10
10.34
14.31
14.30
14.16

14.51
14.26
14.01
18.53
18.36

18.58
18.57
18.71
11.76
18.66

22.73
22.60
23,23
21.5%

J-HATER -
OOWNCOMER
{FT/SECQ)

1.226
1.033
1.039
0,992
0.936

0.349
0.881
0,772
0.739
Q0.642

n.532
0.443
0,552
0.448
0.297 -

0.316
0.370
0.142
D.l44
0.402

0.166
0.172
0.253
2.075
0,072

0.076
0.111
0.129
0.432
0.362

0.931
0.035
0.285
0.122

(JGx)*%x1/2

0.1615
0.2313
0.2312
0.2328
2.2839

0.2832
0.2832
0.3282
0.3289
0.3992

0.3967
0.4641
0.4616
0.4665
0.5241

0.5186
0.52417
0.6173
0.6168
0.6138

%.6212
0.6157
0.6108
0.7035
0.6990

0.7031
0.7030
0.7056
0.7036
0.7037

0.7767
0.7745
0.7865
0.7571

(JL*)e%x])/2

C.8690
0.7977
0.8001
0.7818
0.7591

0.7234
0.7365
0.6894
0.6707
0.6290

0.5990
0.5254
0.5830
0.5254
0.4278

0.4411
0.4776
0.2953
0.2976
0.4979

0.3202
0.3255
0.3948
0.2145
0.2100

0.2167
0.2611
0.2824
0.5165
0.4724

0.1384
0.1474
0.4189
0.2744



TABLE XL (Contd.)

/

COMBINED EFFECTS TEST GROUP 4.8

DOWNCOMER GAP

EXPERIYMENTAL MEASURMENTS FOR TESTS 4.8.1 TO 4.8.34 — 0.49-IN.

FT-HG~1
(CFM)

FY=-HG-2
(CFM)

RM-CH-1 RM=-CW-2 FT-CH-1 FT-CW-2 RM-HG-1 RM=-HG=2 RM=-HG-3 RM=HG-4
(GPM) (GPM) {GPN) (GPM) (CFM) (CFM) (CFNM) (CFM)

TEST
NO

[-N-X-N-X-3
" . . .

o0 oo

10.0
10.0
10.0

0.0
10.0

30.0
30.0
30.0
32.0
3%3.0

1
2
3
4
5

4.8,
4.8.
4.8,
4.8,
4.8

[=N-N-NoNe]
* o 0 o 0
(=N =NoNoN-]

0000
® o 0 0 0

co00O0O0

OO00O0OO0
e 9 e o 0

cocooo

30.9
3J.0
30.0
2640
30.0

6
7
8
9

‘.8.
4.8,
4.8
4.8.
4.8.10

ooooo
L]

ooo0O0OO

174

20000
[
Q0000

o000

[e RN eNoR)
e ° s 0 0
o200 O0

Qo0 OCo
* o o 0 0
[=NeleNal el



P—-BARN
(PSIA)

TE-HG-3
{DEG £)

TF=-HG-2
<)

(NEG

GAP
TE-HG-1
(DEG F)

DOWNCOMER

TE-CwW-1.
({DEG F)

P~HG-3
(PSIG)

TABLE XL (Contd.)

{PSIG)

.COMBINED EFFECTS  TEST GROUP 4.8
P-HG-2

P-HG-1
(PSIG)

P-CH-2
(PSIG)

(P516G)

EXPERIMENTAL MEASURMENTS FOR TESTS 4.9.1 TO 4.8.34 == 0.49~IN.
p—fu-1

TEST
NO

12.2
L2.2
12.2
12.2
12.2

79.5
79.0
78.5

5645
57.0
56.0
55.5
55.0

So0o000
e e 4w

DO DO

1
2
3
4
5

4.9,
4.8,
4.9,
4.9,
4.9,

12.2
12.2

T6.0
78.0

6
T

4.9,
4.8,

12.2
12.2
12.2°

[eReRoRoRal

‘0o

D200

4.8. 8
403, 9
4.9.10

12.2
12.2
12.2
12.2
12.3
12.3
12.3
12.3
12.3
12.3
12.3
12.3
12.3
12.3
12.3
12.3
12.3

0.0
2.0

2.9
2.0

78.0
79,0
79.9
80.0
4.2
.T245
72.0
73.0
75.0
79.5
78.0
80.5
83.5
85.0
87.5.

.2

5540
5445
50.0
55.0
54.0
55.0
55
55.0
55.0
55.0
57.5.
55.0
55.0
54.5
54.5

0.0
0.0

9.0 .

J.0
0.0

4.3.11
4.8.12
4.3.13
4.3.1%
4.8.15

12.3
46.2
12.3

oOno
« o »
~ DN
o ©®
[s el
e o .
N -
B NE TaY
o'o O

[e NN ol
oOD0.,

o 20
rcC

3.0
Je0

12.3
12.3
12.3
12.3

0.0

83.0
29.0

55,0
55.
55.
55.0

0.0

°.0

Ja9
JeV

4.3.31
4.8.32
4.8.33
“.8.34



TABLE XL (Contd.)

COMBINED EFFECTS TEST GROUP 4.8

9LT

EXPERIMENTAL MEASURMENTS FOR TESTS 4.8.1 TN 4.8.34 -~ 0.49-IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW

: - e L T T LOWER

TEST INITIAL FINAL TIME OF  INITIAL FINAL TIME OF PLENUN P-LP-1 TE-LP=-1

NG WEIGHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL {PSIG) (DEG F)

(L8) (s (SEC) (LB) (e {SEC) tIN)
4.8, 1 133.3 281.0 30.0 95.5 121.5 45,0 12.0 10.0 56.5
4.8, 2 281.0 405.5 30.0 121.5 176.5 50.0 12,0 10.0 57.0
4.8, 3 405.5 530.8 0.0 176.5 232.0 45.0 12.0 10.0 56.0
4.8, 4 132.8 272.3 35.0° 9443 122.5 50.0 12.0 10.0 56.0
4.3. 5 272.3 385.0 30.0 122.5 187.5 35.0 12.0 10.0 55.0
“.8. 6 385.0 453,3 20.0 187.5 219.0 40,0 12.0 10.0 55.0
4.8. 7 45343 524.0 20.0 219.0 284.3 50.0 . 12.0 10.0 55.0
4.9, 8 150.0 212.0 20.0 98.0 192.0 40.0 12.0 10.0 56.5
4.8. 9 212.0 300.0 30.0 192.0 231.3 50.0 12.0 10.0 55.0
4.8,10 300.0 364,5 25.0 231.3 321.5 30.0 12.0 10.0 55.0
4,811 364.5 423.0 25.0 321.5 342.0 30.0 12.0 10.0 55.5
4.8.12 423.0 468.0 25.9 342,0 459.0 30,0 12.0 10.0 55.5
4.8.13 468.0 534.5 30.0 459,0  460.0 45.0 12.0 10.0 56.0
4.8.14 48).5 525,.5 25.0 460, 0 487.5 30.0 12.0 10.0 55.5
4.8.15 132.5 180.3 40,0 91,0 223.0 30.0 12.0 10.0 55.0
4.8.16 180.3 231.0 40.0 223.0 315.5 40.0 12.0 10.0 55.0
4.8.17 231.0 290.5 40.0 315.5 340.0 45.0 12.0 10.0 55.5
4.8.18 291.5 313.3 40.0 340.0 491.5 30.0 12.0 10.0 55.0
448,19 313.3 339.3 45,0 491.5 594.5 35,0 12.0 10.0 5545
448,20 339.3 412.0 45.0 594,5 600.0 60,0 12.0 10..0 55,5
%e8.21 135.8 169.5 40.0 104.5 193.5 40,0 12.0 10.9 56.0
448,22 169.5 198,5 55.0 193.5 255.0 - 40,0 12.0 10.0 57,0
448,23 159.5 229.0 10,0 255.0 288.5 - 35.0 12.0 10.0 55.0
4e8424 229.0 241.0 40,0 288.5 449.0 30.0 12.0 10.0 55.0
4.8,25 241.,0 252,5 40,0 449.0 546,0 30,0 12.0 10.0 55.5
%e8.26 252.5 264.8 40.0 54640 . 63440 35.2 12,0 10,0 55.5
4.3.27 26448 294, 8 45,9 634.0 688.,0 30,0 12.0 10,0 55,5
448428 234.8 310.8 50.9 688,0 740.0 35.0 12.0 10.0 56.0
4.8.29 152.5 222.0 40.0 107.0 121.0 50.0 12.0 - 10,0 . 62.9
. 448,30 222.0 287.5 45.0 121.0 130.3 45.0 12.0 10.0 S8.5

4+8.31 287.5 -295.0 60.0 130.3 269.5 25.0 12,0 10.9 58.5
4.8,32 295,90 303.5 60.0 269.5 375.5 40.0 12.0 10.0 58.5
4.3.33 303.3 355,0 45,0 375.5 394,0 70,9 12,0 10.0 55,0

4.3434 35540 382.0 55.0 394.0 431.0 30.0 12.0 10.0 55.5



LL1

TABLE XLI

COMBINED EFFECTS TEST GROUP 4.9

TEST
MO

4e9.

TRANSPARENT VESSEL TEST DATA FOR TESTS 4.9.1 TD 4.9.21 -- 0.49-1IN.

SUMMARY OF CALCULATED RESULTS

DOWNCOMER
AIR FLUW
(L9B/SEC)

0.0/

0.0075
0.0075
0.0153
0.0152

2.0231
0.0223
. 0.0314
9.0299
040457

0.0456
Ve 0459
V.0769
0.0762
0.0613

0.0608
0. 0762
01098
0.1068
941496

0.1368

NDOWNCOIMER  LOWER PLENUM  CCLD LEG

AIF DENSTTY
(LY/FTx=%3)

D.1166
0.116%
9.1165
Jellbd
Jell64

O.1162
J. 1164
0.1165
J.1168
Je lloo

2.1165
J.1146
D.115T
0.1104
U.l164

J.1164
Vello63
0.1215
0.1164
0.1374

J.1162

PRESSURE
(psia)

22.21
22.21
22.21
22.21
22.21

22.21
22.21
22.21
22.21
22.21

22.21
22.21
22.21
22.21
22.21

22.21
22.21
23,21
22.21
26,21

22.21

“AIR FLOW
(LB/SEC)

0.0976
0.0965
0.0955
0.0%96
. 0955

0.0935
0.0934
0.0935
0.0935
0.0988

0.0965
0.0939
G« G905
0.0934
0.0986

0.0934
0.0954
0.0986
0.0934
G.1034

0.0913

DOWNCOMER
WATER FLUW
(LB/SEC)

4.275
3.740
3.575
3.350
3.095

2.840
2.7617
2.600
2.480
2.067

2.050
1.929
l.4l7
1.071
l.688

1.458
1.121
0.737
0.563
0.387

0.239

.

WATER FLOW
CCNTINUITY

1.064
0,998
1.012
1.027
0.997

0.996
1.005
0.9380 -
1.093
1.006

1.076
0.98%
1.017
1.025
0.986

1.018
1.003
0.999
1.028
1.023

1.0066

DOWNCOMER GAP

J-AIR
DOWNCOMEP.
(FT/SEC)

0.0

1.00
1.00
2.04
2.02

3.09
2.99
4.18
3.98
6.08

6.08
6,22
10,32
10.16
8.13

8.12
10.18
14.03
14.25
16.92

13.29

J-HATER
"NOWNC OMER
{FT/55C)

1.064
0.931
0.3920
0.834
9.779

0,707
2,699
V647
0.617
-0.514

2.510
N.489
2.353

267
0.420

0.363
0.279
0.184
0.140"
0.096

0.057

(Jnx) =172

0.0
0.1635
0.1636
«2332
0.2320

0.2866
0.2315
0.3336
0.3257
0.4025

0.4022
0.4051
0.5232
0.5200
D.4664

0.4647
9.5202
2.6176
0.6157
0.6993

0.6972

(JL*)*%1/2

0.3096
0.7573
0.7404
0.7167
0.6989

0.6599
0.6513
0.6314
0.6167
0.5629

0.5607
0.5438
0.4661
0.4053
0.5087

00,4729
0.4147
0.3363
0.2937
0.2438

0.1914



TABLE XLI (Contd.)

COMBINED EFFECTS TEST GROUP 4.9

8LI

EXPERIMENT AL MEASURMENTS FOR. TESTS 4.9.1 TO 4.9.21 -— 0.49-IN. DOWNCNMER GAP

TEST RM=CH-1 RA-CH-2 FT-CW-1 FT-CW-2 RM-HG-1 RM=HG-2 RM-HG-13 RM-HG-4 FY-HG-~1 FY-HG-2
NO (GPM) (GPM) (GPM) ~ (GPM) (CfM) . (CFM) (CFM) (CFM) (CFM) (CFM)
4.9. 1 39.0 : 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9, 2 39.0 10.0 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
4.9. 3 3V.0 3.0 0.0 0.0 0.0 0.0 5.00 2.0 0.0 0.0
4.9. 4 390.9 10.0 0.0 0.9 0.0 : 0.0 130.00 2.0 0.0 0.0
4.9. 5 30.0 0.0 0.0 0.0 0.0 0.0 10.00 0.0 0.0 0.0
4.9. 6 30.0 10.0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
4.9. 7 25.0 0,0 0.0 0.0 0.0 0.0 15.00 0.0 0.0 0.0
4+9. 8B 30.0 10.0 0.0 " 0.0 0.0 0.0 20.00 Q.0 0.0 0.0
4.9. 9 22.0 0.0 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
4.9.10 30.0 10.0 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0
4.9.11 18.0 0.C 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0
4.9.12 13.0 0.0 0.0 0.0 0.0 0.0 30.00 0.0 0.0 0.0
4.9.13 3J.0 1040 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0
4.9.14 15.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0
4.9.15 30.0 10.C 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
4.9.16 15.0 0.0 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
4.9.17 15.0 0.0 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0
4.9.18 39.0 10.0 0.0 0.0 70,00 0.0 0.0 0.0 0.0 0.0
4.9.19 1J.0 0.0 0.0 0.0 70.00 3.0 0.0 0.0 0.0 0.0
4.9.20 33.0 10.9 0.0 0.0 90.00 0.0 Q.0 2.0 0.0 0.0
4.9.21 ha0 0.0 0.0 0.0 90.00 V.0 0.0 0.0 0.0 0.0
TEST P-CW-1 P-CHW-2 P-HG~1 P-HG-2 P-HG-3 TF-CH-1 TF-HG-1 TE-HG-2 TF-HA(-3 P-RARD
NO (PSIG) {PSIG) {(PS1G) (PSIG) (PSIG) (DEG F) (DEG F) {DEG F) (DEG F) tPS14)
4.9. 1 Je0 1200 10.0 0.0 0.0 54.0 76.5 C.0 0.0 12.2
4eFe 2 Je0 11.5 9.5 0.9 0.0 54.5 77.5 0.0 0.0 12,2
4.9. 3 2.0 11.0 9.5 0.0 0.0 54.0 76.0 0.0 0.0 12.2
4.9. & JaU 12.5 10.2 - 0.0 0.0 54.0 76.5 0.0 0.0 12.2
4.9+ 5 9.0 11.0 9.7 0.0 0.0 54.5 76.5 0.0 0.0 12.2
4.9, 6 JoG 12.5 10.5 J.0 0.0 5445 77.0 0.0 0.0 12,2
4.9. 7 0.0 19.0 9.0 0.0 0.0 54.5 78.0 0.0 . 0.0 12.2
4.9. 8° 9.0 12.5 11.0 0.2 0.0 55.0 70.0 0.0 0.0 12.2
4.9. 9 Je 0 10.0 9.0 0.0 0.0 53.0 72.0 0.0 0.0 12,2
4.9.10 0,0 12.5 "10.0 0.9 0.0 0.0 0.0 12.2

52.0 17.5



6L1

TABLE XLI (Contd.)

COMBINED EFFECTS TEST GROUP 4.9

TEST
ND

4.9.11
4.9.12
4.9.13
4.9.1%
4.9.15
449.16
4.9.17
4.9.18
4.9.19
4.9.20

4.9.21

TEST

NG

%9,

4e9e

‘EXPERIMENTAL MEASURMENTS FOR TESTS 4.9.1 TO 4.9.21 -— 0.49-[N. DOWNCOMER GAP
P-CH-1 P y-2 P-HG~1 P-HG-2 P-HG=3 TE-CW-1 TE-HG-1
(PSIG) {PS1G) {PSIG) (PSI1G) (PSI16) (DEG F) (DEG F)

3.0 11.5 10.0 0.0 0.0 54.0 80.0
2.0 10.5 10.2 0.0 0.0 61.0 79,0
9.0 11.5 10.0 0.0 0.0 54.0 81.0
3.0 10.0 9.7 0.0 0.0 55.0 85.0
D 12.5 10.2 0.0 0.0 54.0 86.0
840 10.0 10.0 0.0 0.0 55.0 88.0
9.0 1.0 10.0 0.0 0.0 55.0 90.5
3.0 12.5 11.0 0.0 0.0 54.0 95.0
2.0 10.0 9.7 0.0 0.0 55.0 96.5
9.0 15.90 13.5 0.0 0.0 S4.5 99.5
1.0 9.0 9.0 0.0 0.0 54.0 100.0
LAWSR PLENUM FLOW BYPASS FLOW
--------------------------------------------------------------- LOWER
INITIAL FINAL TIME OF  INITIAL FINAL CTIME OF PLENM
WEIGHT WEIGHT  COLLECTICN WEIGHT HEIGHT  COLLECTION  LEVEL

. (L3 (L3) (SEC) () (wa) (SEC) (N
133.5 219.0 20.0 93.0 134.0 2540 12.0
219.0 312.5 25.0 134.0 195.5 35.0 12.0
312.5 384.0 20.0 195.5 221.5 30.0 12.0
38440 451.0 20.0 221.5 286.5 25.0 12.0
451.0 512.9 . 20.0 286.5 325.0 40.0 12.0
137.5 210.5 25.0 100.0 181.0 30.0 12.0
210.5 293.5 30.0 181.0 210.0 40.0 12.0
293.5 371.5 30.0 210.0 281.3 25.0 12.0
371.5 433.5 25.0 281.3 304 .8 40.9 12.9
433.5 495.5 10.0 304.9 393.0 25.0 12.0
495.5 546.8 25.0 393.0 412.3 30.0 1240
135.5 203.0 35.0 93.5 117.5 45.0 12.0
203.0 245.5 30.0 117.5 287.0 40.0 12.0°
24345 283.0 35.0 287.0 319.0 30.0 12.0
283.0 350.5 40.0 319.0 470.8 40.0 12.0
353.5 394.3 30.0 470.8 494.0 35.0 12.9
394.3 433.5 35.0 94,0 528.0 35.0 12.0
433.5 463.0 40.0 528.0 648.5 25.0 12.0
46340 495.5 40.0 648.5 674.5 30.0 12.0
485.5 501.0 40.0 674.5 754.0 15.0 12.0
59140 511.8 45.0 754.0 783.3 45.0 12.°)

449,21

TE-HG-2
(DEG F)

p-LP-1
tPSIG)

10.0
10.0
10.92
10.0
10.9

10.0
10.0
10.0
10.0
10.90

10.0
10.0
10.0
10.0
10.0

10.0
10.9
11.0
12.9
14,0

10.9

TE=HG-3
ADEG F)

TE-LP-]
{DEG F)

5440
55.0
54.5
54.5
55.0

56.0
55 .0
5445
53.5
54.9

5445
63.0
58,0
55.0
$5.0

55.0
55.5
55.5
55.0
55.0

56.,0

P-BARN
ipstal

12.2
12.2
12.2
12.2
12.2

1262
12.2
12.2
12,2
12.2

12.2



TABLE XLI (Contd.)

COMBINED EFFECTS TEST GROUP 4.9

081

EXPERIMENT AL MEASURMENTS FOR TESTS 4¢9«1 TO 4.9.21 -- 0.49-IN. DOWNCOMER GAP

TEST %-CG-X RM-CG~-2 FT=-CG~1 P-CG~1 P-CG~2 TF=CG~-1 TF-CG-2
NO (CFM) (CFM) (CFM) (PSIG) (PSIG) (DEG F) (DEG F)
4.9. 1 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9, 2 60.0 . 0.0 : 0.0 0.0" 0.0 0.0 0.0
4.9. 3 60,0 0.0 0.0 . 0.0 0.0 0.0 0.0
4e9. 4 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9+ 5 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9. 6 60.0 0.0 0.0 0.0 0.0 ‘0.0 0.0
4.9. 7 60.0 Q.0 0.0 0.0 0.0 0.0 0.0
4.9. 8 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9, 9 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9.10 60,0 0.0 0.0 0.0 0.0 0.0 0.0
4.9.11 60.0 0.0 0.0 0.0 0.0 0.0 . 0.0
4.9.12 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9.13 60.0 0.0 0.0 0.0 0.0 0.0 0.0
4.9.14 60.0 0.0 .0 0.0 0.0 0.0 0.0
4.9.15 60,2 0.0 0.0 0.0 0.0 0.0 0.0
4.9.16 60,0 0.0 0.0 0,0 0.0 0.0 0.0
449.17 60,0 0.0 0.0 0.0 0.0 0.0 0.0
" 4.9.18 6040 V.0 0.0 V.0 0.0 0.0 0.0
449,19 60,0 0.0 C.0 0.0 0.0 0.0 0.0
4.9,290 69,0 0.0 0.0 0.0 0.0 0.0 0.0
4.9.21 60,9 0.0 0.0 0.0 0,0 0.0 0.0
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TABLE XLII

COMBINED EFFECTS TEST GROUP 5.9

TEST
NO

5.9. 1
5.9. 2
5.9. 3
4
5

5.9

TRANSPARENT VESSEL TEST DATA FOR TESTS 5.9.1 TO 5.9.11 -— 0.53-IN. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

DOWNCOMER
AIR FLOW
{LB/SEC)

0.0216
0.0214
0.0327
0.0651
0.1956

0.1490
0.0235
.0.0328
0.0656
T 0.1969

0.1634

DOWNCOMER LOWER PLENUM

AIR DENSITY
(LB/FT*23)

0.1177
0.1186
0.1175
0.1181
0.1183

0.1174
0.1185
0.1156
0.1183
0.1182

"0.1178

PRESS URE
(PS1A)

22.24
22.49
22.24
22.49
22.49

22.49
22.49
21.90
22.40
22.40

22.40

COLD LEG
AIR FLOW
(LB/SEC)

0.0653
0.0665
0.0668
0.0667
0.0665

0.0663
0.1278
0.1445
0.1396
0.1342

0.1375

DOWNCOMER  WATER FLOW J-AIR
WATER FLOW CONTINUITY OOWNCOMER
(LB8/SEC) (FT/SEC)
3.458 0.960 2.76
3.583 1.017 2.71
1.183 0.977 4.18
1.717. 1.022 8.29
0.036 1.022 24.84
0.212 1.006 19.07
2.833 0.983 2.98
2.567 0.996 4.27
1.783 0.998 8.33
0.044 1.003 25.03
0.146 1.023 .20.83

J-WATER

DOWNCOMER

(FY/SEC)

0.833
0.863
0.285
De4l3
0.009

0.051
0.682
0.618
0.429
0.011

0.035

(JGe)%el /2

0.2668
0.2650
0.3282
0.4629
‘0.8017

0.7011
0.2778
0.3302
0.4643
0.8045

0.7334

{JLe)®x]1/2

0.7034
0.7160
0.4115
0.4956
0.0719

0.1744
0.6367
0.6060
0.5051
0.0797

0. 1444
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TABLE XLII (Contd.)

COMBINED EFFECTS TEST GROUP 5.9

TEST
NO

5.9 -
509
5.9,
5.9.
5.9.

5. 9'
5¢9.
5.9.
5.9‘
5.9.10

VO~ WM P WN e

5.9.11

TEST
NO

5.9
5.9.
509.
5.9.
59«

Vi WIN -

5.9
5¢9.
5.9.
5.9.
5.9.10

5.9.11

Voo~

EXPERIMENTAL MEASURMENTS FOR TESTS 5.9.1 TO 5.9.11 -~ 0.53-IN. DOWNCOMER GAP

RM-Ch-1
(GPM)

0.0
0.0
0.0
0.0

0.0

o:O
0.0

P=-CH-1
{PS1G)

12.5
12.5
11.0
12.0
10.0

10.0
15.5
13.0
11.5
11.0

10.5

RM-CH-2

(GPM)

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0

P=Cu-2
(PSIG)

0.0
0.0

FT—Cw-
(GPM)

60.0
60.0

P-HG-
(PSIG

10.0
10.0

a.o
10.0
10.0

10.0

11.0
9.0
9.0

11.0

11.0

1 FT-CHW~-2

(GPM)

0.0
0.0
44.9
25.0
10.0

5.0
0.0
“s.z
25.1
10.0

S.1

1 P~HG-2
) (PSIG)

96.0
96.0
95.5
95.0
92.0

94.0
104.0
99.5
95.5

98.0

93.0

M=HG~1
(CFM)

0.0
0.0
000
o.o
90.00

0.0
o‘o
0.0
0.0
90.00

o.o

P-HG~3
(PSIG)

33.0
32.0
33.5
33.0
33.0

o.o
33.0
33.0
33.0
33.0

33.5

RM=-HG~2

(CFM)

o.o
0.0

.
OCOo000C OGO

TF-Cu-1
(DEG F)

50.0
52.0
50.5
51.5
51.5

52.0
52.5
51.0
50.0
51.0

5le.5

RM=HG-3
(CFM)

10.00
10.00
15.00
30.00
0.0

0.0
10.00
15.00
30.00

0.0

0.0

TF-HG-1
({DEG F)

8l.0
80.0
79.0
79.0
79.0
87.0
8l.0
12.0
Tl.0
70.0

73.0

RM-HG—-4 FT-HG-1
(CFM) (CFN)
0.0 0.0
0.0 0.0
0.0 0,0
0.0 0.0
0.0 0.0
0.0 17.69
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 17.82
TF-HG-2 TF-HG~3
(DEG F) (DEG F)
0.0 8440
0.0 82.0
g.0 81.0
¢.0 718.5
0.0 77.5
102.9 0.0
88.5 0.0
61.5 70.0
72.5 70.0
77.0 69.5
80.5 76,5

FT-HG-2
{CFM)

0.0
o.o
0.0
0.0
o.o

0.0
0.0
0.0
0.0
0.0

0.0

P-BARC
{Pstal

12.2
12.2
12.2
12.2
12,2

12.2
12.2
12.1
12.1
12.1

12.1
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' TABLE XLII (Contd.)

COMBINED EFFECTS TEST GROUP 5.9

EXPER IMENTAL MEASURHE&TS FOR TESTS 5.9.1 TO 5.9.11 == 0.53-IN. DOWNCOMER GAP

LOWER PLENUM FLOW

TEST INITIAL

BYPASS FLOW

L

P-CG-1
(PSIG)

96.0 .
96.0
95.5
95.0
92.0

93.0
94.0
101.0
99.5
95.5

FINAL TIME OF  INITIA
NO WEIGHT WEIGHT  COLLECTION WEIGHY
(L8} (sl (SEC) (LB)

5.9. 1 203.5 411.0 60.0 . 216.0
5.9. 2 272.5 380.0 30.0 345,5
5.9, 3 202.5 238.0 30.0 150.5
5.9. % 14l1.5 193.0° 30.0 105.0
$.9. 5 143.5 . 150.0 180.0 160.0
5.9. 6 150.0 175.5 120.0 243.5
5.9. 7 142.0 227.0 30.0 113.0
5.9. 8 140.0 217.0 30.0 111.5
5.9. 9 217.0 270.5 30.0 333.5
5.9.10 270.5 278.5 180.0 435.5
5.9.11 278.5 296.0 120.0 516.5

TEST RM-CG-1 RM=CG-2 FT-CG-1

- NO {CFM) {CFM) (CFN)

5.9. 1 0.0 30.0 0.0

Se9. 2 0.0 . 30.0 0.0

5.9. 3 0.0 30.0 0.0

5.9. 4 0.0 30.0 0.0

5.9. 5 0.0 30.0 0.0

5.9. 6 0.0 30.0 0.0

5¢9. 7 0.0 0.0 14.7

5.9. 8 0.0 0.0 15.0

5.9. 9, 0.0 0.0 14.7

5.9.10 0.0 0.0 14.7

5.9.11 0.0 0.0 14.9

98.0

FINAL
WELGH
(L8)

489.0
492.5
298.0
160.0
243.5

272.5
305.5
333.5
435.5
516.5

551.0

T

P-CG-2
(PSIG)

35.0
35.0
35.4
35.2
35.0

35.2
3446
35.0
35.2
34.5

35.0

€SEC)

60.0
3040
30.0
30.0
'60.0

6040
35.0
60.0
60.0
60.0

60,0

TF-CG~1
(DEG F)

TIME OF
COLLECTION

[~X=N-NoR-}
o o
OO0 O00O0

0.0
91.5
68.5
70.5

72.0

76.0

LOWER

PLENUM

LEVEL
(IN)

12.0
12.0
12.0
12.0
12.0

12.0
12.0
12.0
12.0
12.0

12.9

TF-CG-2
{DEG F)

100.0
79.5
80.0
79.0
79.5

84.5
89.0
66.5
68.5
70.0

73.0

P-LP-1
{PSIG)

10.0
10.2
10.0
10.2
10.2

10.2
10.2

9.7
10.2

10.2 -

10.2

TF-LP-1
(0EG F)

50.0
".52.0
51.0
54,0
53.0

57.0
52.5
51.5
51.0
51.5

53.0



TABLE XLIII

COMBINED EFFECTS TEST GROUP 5.11

¥81

TRANSPARENT VESSEL TEST DATA FOR TESTS 5.11.1 TO 5.11.12 -~ 0.53-IN. DOWNCOMER GAP

' " SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J-AlIR J-WATER (JG*)s*1/2 (JL*)*e}/2°
NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY OOWNCOMER DOWNC ONER
(LB/SEC) (LB/FTs23) (PSIA) (LB/SEC) (LB/SEC) (FT/SEC) (FT/SEC)
5¢.11. 1 0.0110 O.ll68 21.90 0.0670 4.450 0.941 l.41 1.072 0.1905 0.7979
5e11l. 2 0.0109 0.1203 22.65 0.0673 4.817 L.007 1.37 1.160 0.1887 0.8301
S5«1ll. 3 0.0330 0.1190 22.40 0.0673 3.150 1.008 4.17 0.759 0.3288 0.6713
S.1lle 4 0. 0440 0.1199 22.65 0.0672 2.667 1.020 . 552 0.642 0.3790 0.6177
Se1l. 5 0.1097 0.1181 22.40 0.0673 0.917 1.014 13.96 0.221 0.6007 0.3621
5.11. 6 0.1744 0.1194 22.65 0.0666 0.171 1.010 21.95 04041 0.7553 0.1563
Sell. 7 0.1537 0.1176 22.40 0.0664 0.283 0.991 19.64 0.068 0.7117 0.2013
5.11. 8 0.0110 0.1217 22.90 0.2567 2.517 Ve 992 1.35 0.606 0.1884 0.6000
5.11. S 0.0110 0.1241 T 23.40 0.2526 2.642 1.002 1.33 0.636 0.1875 0.6148
5.11.10 0.0412 0.1203 22.65 0.2492 1.827 1.011 5.15 0.440 0.3664 0.5112
S5.11.11 Oe.1727 0.1164 . 22.24 0.2626 0.183 1.022 22.29 0.044 0.7562 0.1620

5.11.12 0.1524 0.1169 22.24 0.2534 0.271 1.008 19.59 0.065 0.7097 0.1968



TABLE XLIII (Contd.)

COMBINED EFFECTS TEST GROUP 5.11

$81

EXPERIMENTAL MEASURMENTS FOR TESTS 5.11.1 7O 5.11.12 -- 0.53-IN. DOWNCOMER GAP

TEST RM-CHW=-1 RM=-CW=-2 FT-CW-1 FT-CW-2 RM—-HG-1 RM-HG=2  RM—HG-3 RM-HG-4 FT-HG~1 FT-HG-2
NO (GPM) (GPM) (CPM) (GPM) (CFM) (CFM) (CFM) (CFM) (CFM) (CFM)
Selle 1 0.0 0.0 €0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
Selle 2 0.0 0.0 60.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
Sedle 3 0.0 0.9 0.0 45.0 0.0 0.0 15.00 0.0 0.0 0.0
Selle & 0.0 0.0 0.0 35.0 0.0 0.0 20.90 0.0 0.0 0.0
5.11. 5 0.0 0.0 0.0 25.1 50,00 0.0 0.0 0.0 . 0.0 0.0
S5.11. 6 0.0 0.0 0.0 15.2 80.00 0.0 0.0 0.0 0.0 0.0
S.lle 7 0.0 0.0 0.0 . 5.0 0.0 0.0 U.0 0.0 17.56 0.0
5.11. 8 0.0 0.0 60.0 0.0 0.0 0.0 5,00 0.0 0.0 0.0
S.11. 9 - 0.0 0.0 60.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0°
Sell.10 2.0 0.0 0.0 35.0 0.0 0.0 20.00 0.0 0.0 Uev
Sell.1l 0.0. 0.0 0.0 15.1 80.00 0.0 0.0 0.0 0.0 0.0
5.11.12 -~ 0.0 0.0 0.0 5.0 0.0 0.0 V.0 0.0 17.69 0.0
TEST P-CHW-1 P=CW-2 P-HG-1 -~ P-HG-2 P-HG-3 TF=-CW-1 TF=<HG~1 TE-HG=2 TF-HG~3 P~BARD
NO 4PS1G) (PSIG) (PSIG) (PSIG) (PSIG) {DEG F) (DEG F) {DEG F) {DEG F) {PSIA)
Selle 1 12.0 0.0 9.0 102.0 33.5 45.0 18.9 75.0 75.0 1244
S5ells 2 13.0 0.0 10.0 99.0 33,0 47.0 16,0 72.5 73.0 12.4
5¢11. 3 11.5 0.0 9.5 97.5 © 33,5 48.0 76.0 72.0 72.0 12.4
Sell. 4 11.5 0.0 10.5 97.0 33.5 9.0 77.0 72.0 72.0 1224
S.1le 5 10.7 0.0 10.5 95.0 - 33.5 5040 75.0 76.0 7540 12.4
S.ll. 6 10.2 0.0 10.0 90.0 33.0 51.0 76.0 83,0 76.0 12.47
Selle 7 9.5 0.0 10.0 © 9440 33.5 52.0 78.9 87.0 81.0 12.4
S¢11. 8 23.0 0.0 11.0 93.0 33.5 48.0 77.0 78.0 ° 77.0 12.4
Selle 9 20.0 0.0 11.0 93.0 33.5 49.0 76.0 77.0 76.0 12.4
5¢11.10 16.0 0.0 10.0 92.0 28.0 48.0 7449 77.0 7440 12.4
S.11.11 12.0 0.0 95.0 95.0 32.0 51.0 75.9 85.0 76.0 12.5
S5e11.12 10.2 0.0

10.2 93.0 33.5 5045 79.0 91.0 84.0 12,5



TABLE XLIII (Contd.)

COMBINED'EFFECTS TEST GROUP 5.11

981

EXPER IMENTAL MEASURMENTS FOR TESTS S5¢1lel TO Sel1.12 —— 0u53~IN. DOWNCOMER GAP™

LOWER PLENUM FLOW BYPASS FLOW
; LOWER .
TEST INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM pP-LP-1 TF-LP-1
NO WEIGHT WEIGHT  COLLECTICON WEIGHT WEIGHT.  COLLECTION  LEVEL (PSIG) (DEG F)
(Ls) (Le) (SEC) (LB) (s (SEC) {IN) ' ’
S.11. 1 141.5 275.0 30.0 103.5 205.5 30.0 12.0 9.5 4640
Selle 2 275.0 419.5 30.0 205.5 313.0 30.0 12.0 10.2 48.0
Selle. 3 248.0 342.5 30.0 157.5 252.0 - 30.0 12.0 10.0 48.0
S5.11. 4 144.0 304.0 60.0 111.0 249.0 60.0 12.0 10.2 50,0
5.11. 5 143.5 198.5 60.0 116.5 273.5 60.0 12.0 10.0 52,0
S.1l. 6 158.5 179.0 120.0 170.5 288.0 60.0 12.0 10.2 52.0
Selle 7 144.5 195.5 180.0 141.0 165.5 60.0 12.0 10.90 54.0
S.11. 8 142.5 218.0 30.0 107.5 453,0 60.0 12.0 10.5 48.0
Selle 9 181.5 340.0 60.0 350.5 693.5 60,0 12.0 11.0 49.0
S5e11.10 146.5 283.5 75.0 207.0 392.5 60.0 12.0 10.2 48.0
5.11.11 138.0 160.0 120.0 109.0 226.5 60.0 12.0 9.7 55.5
Se1l.12 160.0 192.5 120.0 226.5 252.5 . 60.0 12.0 9.7 53.5
TEST © RM~CG-1 RM-CG-2 FT-CG-1 P-CG-1 P-CG-2 TF-CG-1 TF-CG~2
NO (CFM) (CFM) (CFM) (PSIG) (PSIG) (DEG F) {DEG F)
Selle 1 0.0 30.0 0.0 102.0 35.0 0.0 73.90
Selle 2 0.0 30.0 0.0 99.0 35.2 0.0 71.0
S5.11. 3 0.0 30.0 0.0 97.5 35,2 0.0 T1.9
5011, 4 0.0 30.0 0.0 97.0 35,2 0.0 72.0
Selle 5 0.0 30.0 0.0 95,0 35.4° 0.0 73.0
S.lle 6 0.0 30.0 0.0 90.0 34,5 0.0 74,0°
Selle 7 0.0 30.0 0.0 94.0 34.4 0.0 76.0
5.1l 8 0.0 0.0 29.6 93,0 0.0 87.0 0.0
Selle 9. 0.0 0.0 29.4 93.0 0.0 91.0 0.0
Sellel0, Oed 0.0 29.5 9240 0.0 95.8 0.0
Sellell 0.0 0.0 29.5 95.0 0.0 83.0 0.0
Sellel2 0.0 0.0 29.6 93.0 040 94.5 0.0



TABLE XLIV

COMBINED EFFECTS TEST GROUP 5.14

L81

TRANSPARENT VESSEL TEST DATA FOR TESTS 5.14.1 TO 5.14e14 =~ 0.53~IN. DOWNCOMER GAP
SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCOMER LOWER PLENUM CCLD LEG DOWNCOMER WATER FLOW J=AIR J=WATER (JG*)*21/2 (JL¥)*21/2

NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNCOMER o
(LB/SEC) {LB/FT*23]) (PSTA) (L8/SEC) (LB/SEC) (FT/SEC) (FY/SEC)

S5.14. 1 0.0074 0.1192 22.29 0.0667 5.583 0.949 0.94 1.345 0.1559 0.8937
5.14. 2 0.0074 0.1211 22.79 0.0663 - 6.167 1.007 0.92 1.485 0.1553 09393
5.14. 3 0.0219 0.1229 23.04 0.0664 4.683 0.982 2.67 l1.128 0.2654 0.8186
Selb. 4 0. 0286 0.1218 22.79 0.0662 3.831 0.948 3.53 0.922 0.3043 0.7403
5«14« 5 0.1169 0.1171 22.29 0.0663 0.600 0.971 15.01 0.1%4 0.6215 0.2930
5. 14. 6 0.1749 0.1168 22.29 0.0662 . 0.104 1.003 22.49 0.025 0.7603 ° 0.1221
S.1l4. 1 0.0072 0.1164 22.00 - 0.1366 4.283 0.975 0.93 1.032 0.1549 0.7828
S5¢14. 8 0.0286 0.1175 22.25 0.1361 3.450 Ve979 3.66 0.831 0.3072 0.7025
- 5.14. 9 0.1170 0.1186 22.50 0.1303 0.633 1.007 14.82 0.153 0.6196 0.3010
Sel4.10 0.1748 . 01155 22.00 0.1280 0.033 0.913 22.73 0.008° 0.7623 0.0691
S5¢14.11 0.0072 0.1206 22.75 0.2499 2.867 1.027 0.90 0.690 0.1531 0e6404
Seléel2 0.0292 0.1191 22.50 0.2476 2.200 1.000 3.69 0.530 0.3095 0.5610
514013 0.1170 0.1168 22.25 0.2422 © 0.667 1.052 15.05 0.161 0.6219 1043088

S.1l4.14 0.1743 0.1182 22.50 G.2379 0. 117 1.074 22.23 0.028 0.7580 041292
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TABLE XLIV (Contd.)

COMBINED EFFECTS TEST GROUP 5.14

TEST
NO

5.14.
S. 14‘
Sel4e
S5.14.
Sel4.

VSN~

S5.14.
S5.14.
5. 16.
5.14.
5.14.10

VDo

Seléell
S5«14.12

Sel4.1l3

5. 14. 14

TESY
NO

5¢14.
5. 14,
5. 14‘
5‘ 14.
Sel4.

Selé.
5.14.
S.l4.
Se 14,
5.14.10

O~

S5e 1411
S5¢14.12
Sel4.13
5.14.14

Ve wn -

EXPERIMENTAL MEASURMENTS FOR TESTS 5.14.1 TO 5.14.14 —— 0.53-IN. DOWNCOMER GAP

RM=CW=1
(GPM)

0.0

. ) « o 0 0
00O ©0O00COLO O©OO0OOO

QOO WOOOOC ©OCoOo

P=Ch—1
{PSIG)

10.0
11.0
"10.5

0
)

~N~NON MV ~NN~N N~

RM=C¥-2

(GPM)

0.0
0.0
0.0
0.0
0.0

[N -N-N- .OOOOO
COO0OC 00000

P-CH=2
{PSIG)

0.0
0.0
0.0
0.0
0.0

FT=CW-1

(GPM)

59.0
60.0
0

[N =¥~
.0

o
[~ NN ¥-] 0000 (=N~}

[-N-X-N-] ?OOOO

o

.

P=HG~1
(PSIG)

10.5
10.5
11.5
10.0
10.0

10.4

9.5
10.0
10.2

9.8
10.0
10.4
10.4
10.5

FT-CH-2

{GPM)

0.0

0.0
45.1
35.2
15.1

4..9
0.0
35.2
15.1
S.1

0.0
35.0
14.7

S0

P-HG-2
{PSIG)

0.0
0.0
0.0
0.0
0.0

0.0

RM=HG=1

{CFM)

o.o
0.0
0.0
o.o
53.50

80.00
000
0.0

53.50

80.00

0.0
0.0
53450
80.00

P=HG=3
(PSIG)

33.5
33.5
33.5
32.0
33.5

33.5
33.0
32.0
33.5

- 33.5

33.5
33.5
33.5
33.5

RM=-HG=2
(CFM)

o.o
0.0
0.0
0.0
0.0

TF=-Cu-1
(DEG F)

45.0
4640
45.0
45.0
53.0

52.0
49.0
50.0
52.0
54.0

48.0
49.0
53.0
55.0

RM—HG=3.

{CFM)

3.40

3.40
10,00
13.30

0.0

0.0
3.33
13.30
0.0
0.0

3.30
13.40
0.0
0.0

TF-HG~1
(DEG F)

8l.0
8l.0
19.0
80.0
78.0

78.0
79.5
78.0
78.0
79.0

79.0
79.0
78.0
80.0

RM=HG-4
{CFM)

0.0
0.0
0.0
0.0
0.0

0.0
0.0
o.o
0.0
0.0

0.0
o.o
0.0
0.0

TF—HG~2
{DEG F)

0.0
000

0000 QOOoOQ

¢ 0o & @&

[=X~-N~¥=]

FT-HG-1
(CFM)

(el -N-N-N-]
o 06 ¢ 0
cooo0o

O0.00 [~ N -N-NoN-]
. .
QOO0 OoO0OOO

TF~HG~-3
(DEG F}

79.0
79.0
78.0
78.0
78.0

78.0
17.0
76.0
T7.0
78.0

719.5
79.0
77.0
78.0

FT-HG-2
(CFm)

.
[~}

-

[-N-N-N-N-)
IR 000
D000 0O0O0OO0OC ©O0OOoOOo

0000 OOCOOCC

¢ & & @

P-BARO
{PSiA)

12.3
12.3
12.3
12.3

12.3
12.3
12.3
12.3
12.3

12.3
12.3
12.3
12.3



TABLE XLIV (Contd.)

COMBINED EFFECTS TEST GROUP 5.14- .

681

EXPE‘RIHENTAL MEASURMENTS FOR TESTS S.l4.l TO S.l4.14 =- 0.53-IN. DOWNCOMER GAP

LOWER PLENUM FLONW BYPASS FLOW
i - -- -—- -— LOMER .
TEST INITIAL FINAL T IME OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF-LP-1
NO WEIGHT WEIGHT  COLLECTION WEIGHT WEIGHT  COLLECTION  LEVEL {PSIG) ({DEG F)
(L8) (L3) {SEC) (el (el (SEC) (IN)
Sel4. 1 141.5 309.0 30.0 104.0 170.0 30.0 8.0 10.0 45.0
5.14. 2 163.5 348.5 30.0 149.0 216.0 30.0 3.0 10.5 48.0
S.14. 3 175.5 316.0 30.0 128.5 172.5 30.0 12.0 10.7 46.0
5. 14, 4 144.5 257.5 29.5 112.0 161.0 50.0 12.0 10.5. °  45.0
S.14. 5 141.5 186.5 75.0 114.0 200.0 500 12.0 10.0 54.0
Sel4. 6 186.5 199.0 120.0 170.5 205.5 60.0 12.0 10.2 5540
Selbas 7 145.0 2713.5 30.0 110.0 225.5 30.0 12.0 9.7 50.0
Sel4. 8 259.5 363.0 30.0 125.0 165.0 30.0 12.0 10.0 51.0
Se'l4. 9 164.0 202.0 60.0 117.0 206.0 60.0 12.90 10.2 52.0
S.14.10 147.0 149.0 60.0 181.0 217.0 59.0 12.0 9,7 . 54.0
Sel4.11 149.0 235.0 30.0 106.0 277.0 30.0 12.0 10.5 49.0
5.14.12 217.0 283.0 30.0 218.0 298.0 30.0 - 12.0 10.2 50.0
Se 14013 143.0 183.0 " 60.0 113.0 202.0 60.0 12.0 10.0 54.0
5.14.14 165.0 172.0 60.0 202.0 240.0 60.0 12.0 10.2 54.0
‘TEST RM=-CG-1 RM-CG-2 FT-CG-1 P~CG-1 P-CG-2 TF-CG-1 TF=CG-2
‘NO (CFM) (CFN) {CFM). (PSIG) (PSIG) (NDEG F) ({DEG F)
Sel4. 1 0.0 30.0 0.0 0.0 35.0 0.0 77.0
514, 2 0.0 30.0 0.0 0.0 34.5 0.0 78.0
5o 14 3 0.0 30.0 0.0 0.0 34.6 0.0 78.0
S5.14. & 0.0 30.0 0.0 0.0 34.6 0.0 80.0
S.14. S " 0.0 30.0 0.0 0.0 34.5 0.0 78.0
S.14. 6 0.0 30.0 0.0 0.0 34.5 ‘0.0 79.5
S.14. 7 0.0 0.0 14.5 99,5 0.0 73.0 . 0.0
S.14. 8 0.0 0.0 14.7 97.5 0.0 75.0 0.0
Sel4s 9 0.0 0.0 14,7 94,0 0.0 81.0 0.0
5.14.10 0.0 0.0 14,9 92.0 0.0 85.0 0.0
Sel4all 0.0 0.0 29.4 92,0 0.0 91.0 0.0
5.14.12 0.0 0.0 29.4 92.0 0.0 96.0 0.0
'S5.14.13 0.0 0.0 - 29.4 90.0 0.0 97.5 0.0
514,14 0.0 0.0 25.6 89.0 0.0 107.0 0.0



TABLE LXV

COMBINED EFFECTS TEST GROUP 9.3 .

061

TPANSPAFENT VESSEL TEST CATA E0P TESTS 9.3.1 TO 9.3. € -= 1.58-IN. DOWNCOMER GAP

SUMMARY NF CALCYULATED RESULTS

TEST NOWNMCOMER DIUNCOMER  LUWSE PLENUM COLD LEG COWNCOMER WATER FLOW ' J-AlIR J-WATER (JGx)*%1/2 (JL*)**1/2

MO AR FLOW ATR NEHSITY PRESSURE AR FLOW WATER FLAW CONTINUITY DOWNCOMER DOWHNCOMER
(LB/SEC) (LB/FT®x3) (PS1 A} (LB/SEC) (LB/SEC) (FT/SEC) {(FY/SEC)
2.3. 1 Jel722 J.1165 21.84 0.0667 10.820 *0.999 «23 0.737 0.3054 0.5032
9.3. 2 J.1436 0.1183 22.09 0.0665 9.6175 1.012 5.16° 0,659 0.2778 0.4759
Ge3. 3 0.2468 J.1195 22.34 0.0065 6.809 0.988 B.78 0.463 0.3633 0.3%89
Ge3. 4 J. 3587 Ja1179 22.09 0.0665 3.7117 ‘1.013 12.93 0.253 0.4394 0.2949
9.3. 5 D.46742 0.1374 26.09 0.0661 0.817 1.060 ré.e7 0.056 | 0.4864 0.1283
9.3. 6 0.1403 Je.1166 21,84 . 0.2441 10.333 1.013 5.13 0,704 0.2761 0.4918
G.3. T J.1213 U.1210 22459 0.2426" 8.7617 v.990 4e26 0.597 0.2539 0.4530
2.3, 8 Ve 3309 Je1219 22.95 U.2658% 3.607 1.047 13.59 Ue259 0.4544 0.2929
9.3. 9 Je4905 - 0.1562 29.70 0.2259 1.523 1.066 13.34 0.104 0.4790 . 0.1895
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" TABLE LXV (Contd.)

COMBINED EFFECTS TEST GROUP 9.3

TEST
NO

9.3,
9.3,
9.3.
9.3,
9.3,

VP WN -

9.3,
9.3.
943
9.3.

ow -~y

TEST
NN

9.3,
9.3,
9.3.
93
9.3.

W W -

9.3,
9.3,
2.3,
Ge3e

TEST
NO

9.3,
9.3,
9.3,
9.3,
9.3.

Sele
9.3,
9.3,
Ge3.

0o~

voo~

EXPERIMENTAL MEASURMENTS FOR TESTS 9.3.1 TO 9.3. 9. -- 1.58-IN. DOWNCOMER GAP

RM-CW-1 RM=-CH=-2 FT-CwW-1 FT-CW-2 RM~HG-1 RM=-HG-2 RM-HG=~3
(GPM) (GPM) (GPM) (GPM) (CFM) (CFM) {CFM)
0.0 0.0 119.0 0.0 80.00 0.0 0.0
0.0 0.0 99,0 0.0 66450 0.0 0.0
0.0 0.0 80.0 0.0 0.0 0.0 0.0
2.0 0.0 0.0 49.7 0.0 0.0 0.0
2.0 0.0 0.0 39.6 0.0 0.0 0.9
0.0. 0.0 119.0 0.0 0.0 0.0 0.0
2.0 0.0 100.0 0.0 0.0 0.0 0.0
9.0 0.0 0.0 50.1 0.0 0.0 3.0
0.0 0.0 0.0 40.6 0.0 0.0 0.0
P-CW-1 P-CW=2 P-HG-1 P-HG-2 P-HG-3 TF-Cw-1 TF-HG~1
(PS1G) (PSIG) {PS1G) {PSIG) (PSIG) (DEG F) (DEG F)
9.7 0.0 10.0 95.5 33,0 4640 94.0
10.0 0.0 10.3 95.0 33.0 88,5 92.0
19.0 0.0 10.5 92.5 33,5 44,0 91.0
9.7 0.0 9.8 90.5 33.0 45,0 $6.0
13.0 0.0 1445 B3.5 33,0 46,0 109.5
1049 0.0 9.2 91.0 33.5 45.0 101.5
19:7 Vel 10.5 921.0 33,5 4040 96.9
11.0 0.0 13.7 94,0 33,5 47.5 76.0
15.0 0.0 16.8 26,0 33,0 49,0, 28.0
{

LAWEE PLENUM FLOW BYPASS FLOW
T e N W 1111
INITIAL FINAL TIME OF  INITIAL FINAL TIME NF PLEMUM
WEIGHT WEIGHT  CULLECTION WS IGHT WEIGHT  COLLSCTION  LEVEL

(Lis) (s (SEC) (LB) (LB) (SFC) (IN)
145.5 416.0 25.0 222.0 36445 2540 5.0
162.5 354.0 - 20.0 166.5 251.5 20,0 Se9
214.0 418.0 30,0 251.5 377.0 30.0 1440
141.0 252.5 30.0 10440 202.5 30.0 12.0
252.0 301.0 60.0 202.5 353,0 30.0 12.0
180.0 490.0 30.0 237.5 430.5 30.0 5.0
195.0 458.0 30.0 259.5 409.5 30.0 12.0
156.0 266.0 30.0 163.5 272.5 30.0 12.0
26649 358.0 60.0 272.5 407.0 30.9 12.0

PM-HG~4
{CFM)

2.0

CO0QO [=R-N=N=]

TE-HG-2

"(DEG F)

110.0
104.5
103.5
110.5
124.0

115.5
110.0

83.5
115.0

P-LP-1
{PS1G)

N~NO N

9
9
10.
2.
13.
9.5
10.2

10.7
17.5

ET-HG~1
(CFM)

0.0
0.0
29.49
44.23
64.23

17.44
14.87
44.36
63.85

TF=HG-3
(DEG F)

TE-LP-1

(NES F)

46.0
44.0
4445
45.5
52.5

45.5
44,0
48.0
53.0

FY-HG-2
{CFM)

. 0 8 & @
Cco0c0OC oOoO0O0O

¢ o o 0

o000 (=N -N-N-k-]

P-~-BARD
(ps1aj

12.3
12.3.
12.3
12.3,
12.3

12.3
12.3
12.2
12.2



TABLE LXV (Contd.)

COMBINED EFFECTS TEST GROUP 9.3

¢6l

EXPERIMENTAL MEASURMENTS FOQ TESTS 9.3.1 TO 9.3. 9 -- 1.58-1IN. OOWNCOMER GAP

TEST RM-CG-1 RM-CG-2 FT-CG-1 P-CG-1 P~CG-2 TF-CG~1 TF-CG-2

NO T {CFM) (CFM) (CFM) (PSIG) (PSIG) (CEG F) (DEG F)
9.3. 1 0.0 30.0 0.0 0.0 35.0 0.0 78.0
9.3. 2 0.0 30.0 0.0 0.0 35.0 0.0 80,0
9.3. 3 9.0 30.0 0.0 0.0 35.0 0.0 80.0
930 & 0.0 30.0 0.0 0.0 35.0 0.0 81.0
9.3. 5 0.0 30.0 0.0 0.0 34.6 0.0 32.5
9.3. 6 0.0 0.0 29.9 S1.0 0.0 109.0 0.0
9.3. 7 0.0 0.0 29.7 91.0 0.0 110.0 0.0
9.3. 8 0.0 0.0 29.9 94.0 0.0 77.0 0.0
9.3. 9 0.0 0.0 29.4 86.0 0.0 il4.0 0.0



TABLE XLVI

COMBINED EFFECTS TEST GROUP 9.7

€61

" TRANSPARENT VESSEL TEST DATA FOR TESTS 9.7.1 TO 9.T7.1llL =~ 1.58-IN. OOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCOMER ALOWER PLENUM CCLD LEG - DOWNCOMER WATER FLOW J-AIR J-WATER = (JG*)*%x1/2 (JL*)%2]1/2
NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNCOMER '
(LB/SEC) (LB/FT*%3) {(PStA) (LB/SEC) (LB/SEC) (FT/SEC) {FT/SEC)

9.7. 1 0.0853 0.1207 22.80 0.0662 15.200. 1.015 3.00 1.035 . 0.2131 05965
9«7 2 0.1404 Q0.1172 22.05 0.0663 - 14.233 1.014 5.10 0.970 0.2754% ‘ 0.5772
9.7. 3 V.2763 O.1172 22.10 0.0669 7.575 1.027 10.02 0.516 0.3863 0.4211
Yo7 & 0.4863 0.1418 . 26485 0.0666 2.650 1.109 14.58 J.181 0.4887 0.2491
9.T7T¢. 5 0.6092 0.1350 25.85 0.0665 0.683 1.032° 19.19 0.047 0.5537 0.1265
9:7: 6 0.7035 0.1376 . 26.35 0.0665 0.175 "1.051 21.74 0.012 0.5922 . 0.0640
9.,7. 7 '0.0856 O.1193 22.60 0.2599 . 124925 0.994 - 3.05 0.853 0.2141 0.5414
9.7. 8 0.6119 0.1561 29.85 . 0.2539 0.833 0.943 16.56 0.057 0.5351 0.1397
9.7. 9 0.7151 0.1572 30.35 0.2510 0.267 0.867 19.33 0.013 0.5775 0.0790
9.7.10 0.4580 0.1476 28,10 0.2494 3.283 1.035 13.19 0.224 0.4696 0.2772

9.7.11 0.2468 0.1209 23.10 Ce2535 - 8.383 1.006 8.67 2.571 2.3622 0.4430
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TABLE XLVI (Contd.)

COMBINED EFFECTS TEST GROUP 9.7

TEST
NO

9.7.
9.7
9.7.
9.7
9.7.

9.7.
9‘ 1.
9.7.
9.7. 9
9.7.10

® ~NO NS WN -

9.7.11

TEST

-]
)
-4
.
OO~ VS WN -

EXPERIMENTAL MEASURMENTS FOR TESTS 9.T.1 TO 9.7.11 ~- 1.58~IN. DOWNCOMER GAP
RM=Cu-1 RM=-CW-2 FT-Cu-1 FT-CwW-2 RM—-HG~1 RM-HG-2 RM-HG-3
(GPM)} (GPM) ({GPM) (GPM) ({CFM) (CFN) (CFN)
0.0 0.0 150.0 0.0 40.00 0.0 0.0
0.0 0.0 150.0 0.0 " 6650 0.0 0.0
0.0 0.0 101.0 0.0 0.0 0.0 0.0
0.0 0.0 60.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 30.1 0.0 0.0 0.0

0.0 0.0 0.0 19.9 0.0 0.0 0.0
0.0 0.0 139.0 0.0 40.00 0.0 0.0
0.0 0.0 0.0 30.0 0.0 0.0 0.0
0.0 0.0 0.0 20.1 0.0 G.0 0.0
0.0 0.0 . 60.0 0.0 0.0 0.0 0.0
0.0 0.0 100.0 0.0 0.0 0.0 0.0
P=CW-1 P=CH=-2 P-HG-1 P=HG=2 P-HG~3 TF~Ch-1 TF-HG-1
(PSIG) (PS16) (PSIGY {PSIG) {PSIG) ({DEG F) (DEG F)
10.7 0.0 10.5 0.0 32.0 50,0 87.0
10.0 0.0 10.0 0.0 31.0 48.0 87.0
9.2 0.0 9.0 98.0 32.5 49.0 75.0
13.0 0.0 14.0 96.5 32.5 49.0 100.5
13.0 0.0 14.6 93.0 32.5 51.0 101.5
13.2 0.0 14.7 90.5 32.0 50.5 108.5
11.7 0.0 10.5 96.0 33.0 5l.5 94.5
17.2 0.0 18.2 93.0 32.5 49.5 96.0
17.2 0.0 18.8 93.0 32.5 50.0 113.0
15.0 0.0 16.6 95.0 32.5 51.5 t17.0
11.2 0.0 13.0 9640 32.5 5l.0 L14.5

TF-HG~2
(DEG F)

0.0
0.0
72.0
117.0
113.5

123.5

0.0
107.0Q
lza.u
128.0

125.0

FT-HG~1

{CFM)

0.0
0.0
29.62
57.31
73.72

88,72
0.0
73.21
88,72
55.77

29.62

TF-HG~-3
(DEG FI

87.0
85.0
0.0
110.0
0.0

0.0
95.5
0.0
0.0
0.0

0.0

FT-HG~2
(CFM)

0.0
0.0
0.0
0.0
0.0

g.0
‘0.0
0.0
0.0
o.o

0.0

P—-BARO
(PSIA)

12.3
12.3
12.3
12.3
12.3

12.3
12.3
12.3
12.3
12.3

12.3
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TABLE XLVI (Contd.)

COMBINED EFFECTS TEST GROUP 9.7

EXPERIMENTAL MEASURMENTS FOR TESTS 9.7.1 TUl9.7.ll == 1.58=-IN. DOWNCOMER GAP

LOWER PLENUM FLOW

TEST INITIAL
NG WEIGHT
(L8)
9.7. 1 220.5
9.7. 2 249.5
947+ 3 146.5
9.7. 4 239.5
9.7. 5 143.0
9.7. 6 159.5
9470 7 156.5
9.7. 8 142.0
9.7. 9 167.0
9.7.10 157.0
9.7.11 248.0
TEST RM-CG-1
NO (CFM)
9.7. 1 0.0
9.T. 2 0.0
9.7. 3 0.0
9.7. 4 0.0
9.7. 5 0.0
9.7« 6 0.0
9.7. 7 0.0
9.7. 8 0.0
9.7+ 9 0.0
9.7.10 0.0
9.7.11 0.0

FINAL TIME OF
WEIGHT  COLLECTION
{L8) “1SEC)
374.0 30,0
590.0 30.0
409.0 20.0
517.5 30.0
372.0 30.0
234.0 30.0
260.0 20.0
167.0 20.0
195.0 13.0
325.0 30.0
476.0 30.0
P-CG-2 TE-CG-1
{PSIG) {DEG F)
34.5 0.0
34.8 0.0
35.1 0.0
35.0 0.0
34.9 0.0
35,0 0.0
0.0 95.5
0.0 90.5
0.0 101.5
0.0 106.0
0.0 109.5

BYPASS FLOW

L

P~-CG-1
(PSIG)

0.0

0.0

98.0
96.5
93.0

90.5
96.0
93.0
93.0
95.0

FINAL TIME DF INITIA
WEIGHT  COLLECTION WE(IGHY
(s) { SEC) (L8)
448.5 15.0 . 195.0
463.0 15.0 382.5
298.0 20.0 212.0
319.0 30.0 319.5
184.0 60.0 263.0
"170.0 60.0 152.0
407.0 20.0 126.5
167.0 30.0 105.0
183.0 60.0 167.0
255.5 30.0 164.5
499.5 30.0 308.0
RM-CG-2 FT-CG-1
{CFM) (CEM)

30.0 0.0
30.0 0.0
30.0 0.0
30.0 0.0
30.0 0.0
30.0 0.0
0.0 29.6
0.0 29.5
0.0 29.7
0.0 29.2
0.0 29.6

96.0

LOWER

PLENUM

LEVEL
CIN)

4.0
400
12.0
12,0
12.0

12.0

4.0
12.0
12.0
12.0

12.0

TF—CG-2
(DEG F)

719.0
80.5
76.0
79.0
80.0

P-LP-1
{PS16)

TE-LP-1
{DEG F)

50.0
48.0
49.0
51.0
57.0

57.0
51.5
56.0
61.0
5440

55.5



Results from tests in the one-dimensional inlet test group are shown in Table XLVII.

7.2 Increasing and Decreasing Air Flow at Constant Water Flow

Tests were performed to investigate the influence on countercurrent flow of
- maintaining a constant water flow rate and consistently increasing the air flow. The
objective of these tests was to check for hysteresis effects in the method of establishment of
a test. Some evidence existed in- the literature that a slightly different countercurrent water
flow at a given air flow would occur depending on whether the air flow was increased from a
lower air flow or decreased from a higher air flow.

The test procedures for these tests included the following stepé:
(1) A constant water flow of about 45 gpm was established.

(2) The air flow was increased from a volumetric flow of 5 cfm to a volumetric flow
of about 125 cfm in eleven increments. Vessel pressure was atmospheric for
tests up to air flows of about -60 cfm. Above 60 cfm, the valve on the vessel
outlet was throttled to maintain pressure varying from 3 to 8.5 psig.

(3) At 125 gpm, a second test was conducted by holding the water flow constant at

45 cfm and decreasing the air flow to 55 cfm in five increments. For these tests,

the pressure and air flows were matched closely to the pressure and flows used
during the tests in which the air flows were increasing.

Results from tests with increésing and decreasing air flow are presented in Tables
XLVIII and XLIX, respectively.

7.3 Double Annulus Tests

A series of tests was performed to investigate the influence on countercurrent flow of
the presence of two parallel downcomer gaps in which the air and water flows could
interact. This downcomer configuration was tested because two parallel downcomers are
créated in some reactor systems by a cylindrical thermal shield which is supported within
the downcomer. The objective of thes¢ tests was to determine whether the parallel flow
paths would cause more water to be delivered to the lower plenum because of large water
flows in one downcomer and large air flows in the other downcomer. Results from these
tests are presented in Table L.

Paralle] downcomers were created by modifying Filler Piece A (6.30-inch ID) to allow
flow in thé 0.70-inch radial gap between the filler piece and the vessel as well as the normal
downcomer flow path (0.53-inch radial gap) between the filler piece and the 5.24-inch-OD
core barrel. Modifications to the filler piece included machining the support rings to within
a short distance of the support pins. Details of the support ring modification are shown in
Figure 6. The procedures for conducting these tests followed those of the single downcomer
countercurrent flow tests. ’
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Fig. 6 Filler piece flange configuration for. double annulus tests.

197



TABLE XLVIT

SPECIAL TEST GROUP 4.10 - ONE-DIMENSIONAL INLET

861

TRANSPARENT VESSEL TEST DATA FOR TESYS 4.10¢1 TO 4¢10e 7 == 0.49-IN. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNGOMER  DOWNCOMER LOWER PLENUM CCLO LEG  DOWNCOMER  WATER FLOW J-AlR J~WATER (JCx)*%1/2 (JLe)s%1/2
NO AIR FLOW  AIR DENSITY  PRESSURE AIR FLOW  WATER FLOW CONTINUITY . DOWNCOMER  DOWNCOMEP,
{LB/SEC) (LB/FT*%3) (psra) {LB/SEC) {LB/SEC) (FT/SECY  (FT/SEC)

4.10. 1 0.0430 0.0TL1 13.48 0.0 1.958 0.988 - 9.39 0.487 0.46417 0.5479
4.10. 2 0.0709  0.0709 13.48 0.0 l.117 1.009 15.52 0.278 0.5677 © 0.4137
4.10. 3 0.0709 0.0709 13.48 0.0 1.192 1.353 15.52 0.297 0.5677 0.4274
4.10. 4 0.1074 0.0707 13.48 0.0 0.692 1.000 23.61 0.172 0.6995 0.3256
4.10. 5 0.107% 2.0708 13.48 0.0 0.642 1.000 23.57 0.160 0.6991 0.3136
4.10. 6  0.1303 0.0705 13.48 0.0 0.300 0.973 28.71 0.075 0.7709 0.2144
4.10. 7 0.1303 0.0705 13.48 0.0

0375 0.994 28.71 0.093 0.7709 0.2397
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 TABLE XLVII (Contd.)

SPECIAL TEST GROUP 4.10 - ONE-DIMENSIONAL INLET

TEST
NO

4.10.
Ge l [+ 78

4.10.
4.10.

4.10.
4‘ 100

TEST
NO

4. 10.
4. 10.
4.10.
4. 10.
4.10.

‘.).Oi
4.10.

TEST
NGO

4. iqi
“. 10.
be 10.
4+ 10,
4¢10:

4. 10-
4410«

4
5

6
7

V& W -

~o

~i O

!.
2
4¢10. 3

RM=CW=-1
(GPM)

P=CW=1
{PSIG)

0.0

[~ RSN - X~

o Cooo

oc
. o

ENITIAL
WEIGHT
{L8)

326.0
443.5
510.0
50120
272.0

31040
346.0

RM=CW-2 FT—Ch-1 FY-CW-2 RM-HG-1 RM-HG-2
(GPM) (GPM) (GPM) {CFM) (CFM)
0.0 0.0 14.3 20.00 0.0
0.0 0.0 8.0 33.00 0.0
0.0 0.0 6.3 33,00 0.0
0.0 0.0 5.0 50.00 0.0
0.0 0.0 4.6 50.00 0.0
0.0 0.0 2.2 60.00 0.0
0.0 0.0 2.7 60.00 0.0
P~CH-2 P-HG-1 P-HG-2 P-HG-3 - TF=Ch-1
(PSIG) (PSIG) {PSIG) {PS1G) {DEG F)
0.0 0.0 0.0 32.0 0.0
0.0 0.0 0.0 32.0 0.0
0.0 0.0 0.0 32.0 0.0
0.0 0.0 0.0 32.0 0.0
0.0 0.0 0.0 32.0 0.0 -
0.0 0.0 0.0 33.0 040
0.0 0.0 0.0 33,0 0.0
LOWER PLENUM FLOW BYPASS FLOW
FINAL  TIME OF  INITIAL FINAL  TIME OF
WEIGHT  COLLECYION WEIGHT WEIGHT  CULLECTION
(L8} ( SEC) (LB) {8l (SEC)
44355 60.0 0.0 0.0 040
510.5 60:0 0.0 0.0 0.0
5815 60.0 0.0 0.0 2.0
623.,5 60.0 0.0 0.0 0.0
310.5 60.0 0.0 0.0 0.0
346.0 12040 0.0 0.0 0.0
i91.0 120.0 0.0 0.0 0.0

EXPERIMENTAL MEASURMENTS FOR TESTS 4.10.1 TO 4.10. 7 -- 0.49~IN. DOWNCOMER GAP

RM=HG—~3
(CFM)

0.0
0.0
0.0
0.0
0.0
0.0
000

TF-HG~1}
(DEG F)

80.0
80.0
80.0
80.0
80.0

80.0
80.0

LOWER

PLENUM

LEVEL
(M)

12.0
12,0
12:0
12.0
12.0

12.0
lz.o

RM-HG—4
(CFM)

TF-HG-2
(DEG F)

P-LP-1

(PSIG)

FY-HG-1
(CFM)

0.0

TF-HG~3
{DEG F)

8l.0
81.0
8l.0
81.0
8l.0

81.0
81.0

TF-LP-1
{DEG F)

52.0
53.0
53.0
5540
54,0

56:0
56.0

FT-HG-2
(CFM)

P-BARO
{PSIA)

12.5
12.5
12.5
12.5
12.5

12.5
12.5
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TABLE XLVIII

' SPECIAL TEST GROUP 5.2 - INCREASING AIR FLOW

TEST
NO

5.2.
5.2.
5.2.
5.2.
5.2.

NS WN -

5.2.
5‘2.
5.2
5¢2a

KK -EVE- 3

. 5.2.10

5.2.11
5.2.12
5.2413

~

TRANSPARENT VESSEL TEST DATA FOR TESTS 5.2.1 TO 5.2.13 == 0.53-IN. DOWNCOMER GAP

SUMMARY OF CALCULATED RESULTS

DOWNCOMER
AIR FLOW
(LB/SEC)

0.0057
0.0120
0.0228
0.0345
0.0345

0.0462
0.0579
.0.0806
0.1162
O.1113

0.1690
0.1872
0.1941

DOWNCOMER LOWER PLENUM

AIR DENSITY
(LB/FT*%3)

0.0640
0.0640
0.0642
0.0644
0.0644

0.064%
0.0645
0.0802
0.0906
0.0956

0.1001
0.1049
0.1068

PRESSURE -
{(PS1A)

12.28
12.28
12.28
12.28
12.28

12.28
12.28
15.28
17.28
18.28

19.28
20.28
20.78

cocoe ooocoo

COLD LEG

AIR FLOW

(LB/SEC)

. e o 0 0 o
OO0 ©0OO0OO0OCO

DOWNCOMER WATER - FLOW J=AIR

WATER FLOW CONTINUITY DOWNCOMER

(LB/SEC) (FY/SEC).
4.720 l.018 l.34
3.837 1.028 2.81
2.662 1.004 5.33
2.200 1.021 8.05
2.200 1.021 8.05
1.850 1.026 10.79
1.675 - 1028 13.50
1.210 1.005 15.10
0.587 1.007 19.27
1.620 “Le221 17.50
0.218 1.029 25.38
D.136 1.016 26.82
0.094 1.011 27.31

J-HATER
DOWNC OMER
(FY/SEC)

1.137
0.924
0.641
0.530
0.530

04446
0.403
0.291
0.141
0.390

0.253
0.033
0.023

(JG*)%1/2

0.1595
0.2311
0.3187
0.3917
0.3917

0.4536
0.5077
0.5671

. 0.6604

0.6379

0.7770

- 0.8082

0.8193

(JL*) %172

0.8216
0.7408
0.6170
0.5609
0.5609

0.5144
0.4894
0.4160
0.2899
0.4814

0.1767
0.1397
0.1162



TABLE XLVIII (Contd.)

SPECIAL TEST GROUP 5.2 - INCREASING AIR FLOW

102

EXPERIMENTAL MEASURMENTS FOR TESTS 5.2.1 TO 5.2.13 — 0.53—-IN. DOWNCOMER GAP

TEST RM-CW-1 RM—-CW-2 FT-CW-1 FT-CwW-2 RM=HG~-1 RM-HG-2 RM-HG-3 RM-HG-4 FY-HG-1 FY-HG-2

ND (GPM) (GPM) (GPM) (GPM) (CFM) . (CFN) (CFM) {CFN) (CFM) (CFM)
$5e2. 1 32.0 12.5 0.0 0.0 0.0 0.0 5.00 0.0 0.0 0.0
520 2 32.0 12.5 0.0 0.0 0.0 0.0 10.50 0.0 0.0 0.0
5¢2. 3 32.0 12,5 0.0 0.0 0.0 0.0 20.00 0.0 0.0 0.0
5.2. 4 32.0 12.5 0.0 0.0 30.00 0.0 0.0 0.0 0.0 0.0
5.2« 5 32.0 12.5 0.0 0.0 30.00 0.0 0.0 0.0 0.0 0.0
5«2+ 6 32.0 12.5 0.0 0.0 40.00 0.0 0.0 0.0 0.0 0.0
5.2. 7 32.0 12.5 0.0 0.0 50.00 0.0 0.0 0.0 0.0 0.0
5.2. 8 32.0 12.5 0.0 0.0 59.00 0.C 0.0 0.0 0.0 0.0
5.2. 9 32.0 12.5 0.0 0.0 80.00 0.0 0.0 0.0 0.0 0.0
5.2.10 32.0 12.5 0.0 0.0 90.00 0.0 0.0 0.0 0.0 0.0
S5e2e11 32.0 12.5 0.0 0.0 90.00 20.00 0.0 0.0 0.0 0.0
5.2.12 32.0 12.5 0.0 ¢.0 90.00 30.00 0.0 0.0 0.0 0.0
5+2.13 32.0 12.5 0.0 ¢.0 90.00 35.00 0.0 0.0 0.0 0.0

TEST P=CW-1 P-CwW-2 P—HG-1 P—HG-2 P-HG-3 TF-CW-1 TF=HG—-1 TF-HG-2 TF-HG-3 P-BARO

NO (PSIG) (PSIG) {PSIG) (PSIG) {tPSIG) (DEG F) (DEG F) {DEG F) {DEG F) {PSIA)
5e¢20 1 Q.0 0.0 0.0 0.0 0.0 58.0 Tl.0 0.0 0.0 12.3
5.2« 2 0.0 0.0 0.0 0.0 0.0 58.0 71.0 0.0 0.0 12.3
S5.2. 3 0.0 0.0 0.0 0.0 0.0 57.0 71.0 0.0 0.0 12.3
5.2. 4 0.0 0.0 0.0 0.0 0.0 55.0 71.0 0.0 0.0 12.3
5¢2¢ 5 0.0 0.0 0.0 0.0 0.0 55.0 . . 71.0 0.0 0.0 12.3
5¢24 6 0.0 0.0 0.0 0.0 0.0 5540 72.0 0.0 0.0 12.3
520 7 0.0 0.0 0.0 0.0 0.0 55.0 77.0 0.0 0.0 12.3
52+ 8 0.0 4.8 5.0 0.0 0.0 54.0 83.0 0.0 0.0 12.3
5.2. 9 0.0 6.5 7.0 0.0 0.0 55.0 92.0 0.0 0.0 12.3
5.2.10 ‘0e0 7.0 1.0 0.0 0.0 54.0 100.0 0.0 0.0 12.3
5211 0.0 9.0 10.0 0.0 0.0 54.0 108.5 0.0 0.0 12.3
5.2412 0.0 10.0 11.0 0.0 0.0 48.0 114.0 0.0 0.0 12.3
S5¢2.13 0.0 10.8 11.0 0.0 0.0 54.0 119.0 0.0 0.0

12.3



TABLE XLVIII (Contd.)

SPECIAL TEST GROUP 5.2 - INCREASING AIR FLOW

70z

EXPERIMENTAL MEASURMENTS FOR TESTS 5.2.1 TO 5.2.13 ~-- 0.53-IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW
. e —————————————— - LOWER .
TEST INIVIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF=-LP-1
NO WEIGHT WEIGHT  COLLECTION WEIGHT WEIGHT  COLLECTION  LEVEL (PSIG). (CEG F)
s) (LB) { SEC) (L8) (L8) (SEC) C(IN)

52 1 133.0 251.0 25.0 87.0 126.5 25.0 12.0 0.0 58.0
502 2 228.0 304.8 20.0 126.5 177.0 20.0 12.0 0.0 5840
5.2 3 304.8 358.0 20.0 177.0 248.0 20.0 12.0 0.0 56.0
Se2e 4 358.0 402.0 20.0 248.0 351.0 25.0 12.0 0.0 55.0
5.2+ 5 358.0 ,402.0 20.0 248.0 351.0 25.0 12.0 0.0 55.0
5.2+ 6 35640 393.0 20.0 351.0 441.0 20.0 12.0 0.0 55.0
5.2. 1 324.5 358.0 20.0 441.0 534.8 20.0 12.9 0.0 54.0
5.2. 8 358.0 388.3 25.0 534.8 685.0 - 30.0 12.0 3.0 5440
5.2+ 9 388.3 400.0 20.0 685.0 826.0 25.0 12.0 5.0 55.0
5.2.10 400.0 440.5 25.0 6T1.0 849.0 30.0 12.0 6.0 56 .0
5.2.11 410.5 422.5 55.0 678.0 801.0 20.0 12.0 7.0 60.0
5.2.12 371.5 379.0 55.0 667.5 790.5 20.0 12.0 8.0 62.0
8.5 65.0

5.2.13 379.0 383.3° 45.0 623.0 777.0 25.0 12.0
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TABLE XLIX

 SPECTAL TEST GROUP 5.3 - DECREASING AIR FLOW

TEST
NO

TRANSPARENT VESSEL TEST DATA FOR TESTS 5.3.1 Y0 5.3. 6 -- 0.53-!N. DOWNCOMER GaAP

SUMMARY OF CALCULATED RESULTS

‘DOWNCOMER
‘AIR ‘FLOW
“(LB/SEC)

0.1922
0.1815
0.1633
‘0.1285
0.0772

0.0709

DOWNCOMER
AIR 'DENSITY
(LB/FT=%x3)

0.1120
0.1103
0.1090
0.1005
0.0855

0.0801

LOWER PLENUM
PRESSURE
(PS1A)

22.28
21.78
21.28
"19.28
16.28

15.28

COLD LEG DOWNCOMER  WATER FLOW J-ALR
AIR FLOW WATER FLOW CONTVINJITY DOWNCOMER

(LB/SEC) {LB/SEC) ~ LFT/SEC)
0.0 0.087 1.004 25.80
0.0 0.117 1.017 24.73
0.0 0.167 1.001 22.52
0.0 0.380 0.999 19.22
0:0 1.400 1.014 13.57
0.0 1.517 1.008 13.30

J-WATER
DOWNC OMER
AFT/SEC)

0.021
0.028
0.040
0.092
0.337

0.365

(JG*)%%1/2

0.8057
¢.7858
Q.T7477
0.6769
0.5461

0.5320

'(JL"“[/E

0.1119
0.1292
0.1544
0.2331
'0.4475

‘04657



IABLE XLIX (Contd.)

SPECIAL TEST GROUP 5.3 - DECREASING AIR FLOW

$0C

EXPERIMENTAL MEASURMENTS FOR TESTS 5.3.1 TO 5.3. 6 -~ 0.53~IN. DOWNCOMER GAP

TEST RM=CH=1  RM-CW-2  FT-CH=1  FT~CW~2  RM=HG-1  RM=HG-2  RM—-HG-3  RM-HG-4  FT-HG-1  FT-HG-2

NO (GPM) (GPM) {GPM) (GPM) (CFM) (CFM) (CFM) (CFN) (CFM) (CFM)
5.3. 1 32.0 12.5 0.0 0.0 90.00 35.00 0.0 0.0 0.0 0.0
5.3. 2 32.0 12.5 0.0 0.0 90.00 30.00 0.0 0.0 0.0 0.0
5.3. 3 32.0 12.5 0.0 0.0 90.00 20.00 0:0 0.0 0.0 0.0
5.3. 4 32.0 12.5 0.0 0.0 90.00 0.0 0.0 0.0 C.0 0.0
5.3. 5 32.0 12.5 0.0 0.0 60.00 0.0 0.0 0.0 0.0 0.0
5.3. 6 32.0 12.5 0.0 0.0 55..00 0.0 0.0 0.0 0.0 0.0
TEST p-CH-1 P=CH-2 P-HG-1 P-HG-2 P=HG=3  TF-CH-1  TF=HG-1  TF-HG-2  TF=-HG-3 P-BARO

NO (PSIG) (PSIG) (PS1G) (PSIG) (PS1G) (DEG F) (DEG F) (DEG F) {DEG F) (PSIA)
5.3. 1 0.0 10.5 11.0 0.0 0.0 540 130.5 0.0 0.0 12.3
5.3..2 . 0.0 10.0 10.0 0.0 0.0 54,0 128.5 0.0 0.0 12.3
5.3. 3 0.0 2.0 9.0 0.0 0.0 54.0 126.0 0.0 9.0 12.3
5.3. 4 0.0 7.0 7.0 0.0 0.0 56.0 124.5 0.0 9.0 12.3
5.3. S 0.0 4.5 4.0 0.0 0.0 540 120.0 0.0 9.0 12.3
5.3. 6 0.0 4.0 4.0 0.0 0.0 54.0 113.5 0.0 0.0 12.3

LOWER PLENUM FLOW BYPASS FLOW
. LOWER
TEST INITIAL FINAL TIME GF  INITIAL FINAL TIME OF  PLENUM P-LP-1  TF-LP-1
NO WE 1 GHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL (PSIG) ({DEG F)
(LB) (L8) (SEC) (LB) (LB) (SEC) (IN}

5.3. 1 133.8 139.0 60,0 102.0 224.5 20.0. 12.0 10.0 77.0
5.3. 2 139.0 146.0 60.0 22445 348,0 20.0 12.0 a.s 13.0
5.3. 3 146.0 156.0 60.0 348.0 468.5 20.0 12.0 9.0 67.0
5.3. 4 156.0 175.0 50.0 468.5 584 .5 20.0 12.0 7.0 58.0
5.3, 5 175.0 217.0 0.0 58445 682.0 20.0 12,0 4.0 5440
5.3. 6

217.0 262.5 0.0 - 682.0 800.0 25.0 12.0 3.0 55.0
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SPECIAL TEST GROUP 7.3 - DOUBLE ANNULUS

TABLE L

TEST
NG

TRANSPARENT VESSEL TEST DATA FOR TESTS 7.3.1 TO 7+3.21 -- 1.23-IN. DOWNCOMER GAP

SUMMARY 'UF CALCULATED RESULTS

DIWNCOMER
AIR FLOW
(LB/SEC)

0.5590
0.5325.
U.4059
J« 3999
3.3052

J.3072
0.4085
0,304t
Jedill
0.6209

Je €243
0.2105
0.15290
O.1134%
J.0857

002262
0.6244
J.1576
v.1309
V0848

-J.3059

.DOWNCOMER
AIR OENSITY
(LB/FT*%s3)

0.1812
U.10608
V.1910
0.16106
Vel944

D.1720
0.1790
0.1726 -
Je.1355
O.1846

0. 16U4
Jei736
0.1590
J.1338
Je. 1070

U.1975
JelT21
Vel4lo
0.1195
JellGo

Da.1797

LOWER PLENUM
PRESSURE
(PS1A)

34.45
30.45
35.95
30.45
36.45

32.45
33.70
312.45
34.98
34.98

3J).48
32,48
29.68
24.98
19.986

36.68
32448
26498
224317
22.37

33462

COLD LEG
AlR FLOW
(LB/SEC)

o000
a0 0 o
cCooocC

oncoo
i
CcoCcoo

DOWNCOMER WATER FLOW J-AIR
WATER FLUW CONTINUITY DOWNCOMER
(LB/SEC) (FT/SEC)
1.533 1.015 16.77
1.533 1L.008 18.00
2.500 U.989 11.55
2.150 1.010 13.45
3.725 1.004 8.53
‘3.333 1.111 9.68
2.007 0.928 12.40
3.283 0.995 9.59
2.125 0.997 12.63
l1.142 1.038 18.28
0.829 1.021 21.16
5.978 1,022 6,78
8.111 L.011 5.2
9.371 1.002 4.61
L1.700 0.9175 4.3
6.130 0.993 213
0.947 1.022 19.73
7.267 1L.001 5.97
84530 1.004% 5.91
11.490 L.027 3.35
3.456 1.013 9.25

J-WATER
OOWNCOMER
(FY/SEQ)

0.134
0.134
0.218
0.187
0.325

9.290
0.180
0.286
0.1385
0.099

0.072
0.521
0.707
0.816
1.019

0.531
0.082
0.633
0.740
0,993

0.301

(JGe)se1/2

0.5935
0.5968
0.4991
0.5165
0.4309

0.4454
0.5089
0.4431
0.5182
0.6226

0.6466
0.3733
0.3198
0.2883
0.2650

0.3696
0.6354
0.3340
0.3175
0.2564%

0.4400

(JL*)ss1/2

0.2282
0.2282
0.2914
0.2702
0.3557

0.3364
042649
0.3339
0.2686
0.1969

0.1677
0.4505
0.5248
0.5640

. 0.6301

0.4552
0.1793
0.4967
0.5371
0.6220

0.3425



TABLE L (Contd.)

SPECIAL TEST GROUP 7.3 - DOUBLE ANNULUS

90¢

EXPER [MENTAL MEASURMENTS FOR TESTS T7.3.1 TO 7.3.21 —— 0.63-IN, DOWNCOMER GAP

TEST RM~-CH-1 RM-CW-2 FT-CW-1 FT-CH-2 RM-HG~1 RM-HG=2 RM=-HG-3 RM-HG-4 FT-HG~1 FY-HG=2
NG (GPM) (GPM) (GPM) (GPM) (CFM) (CFM) {CFM) ({CEY) (CFM) (CFM)
T.3. 1 g.0 0.0 0.0 48.0 0.0 0.0 0.0 0.2 65.77 0.0
Tede 2 0.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 65.26 0.0
7.3. 3 0.0 0.0 80.0 0.0 0.0 0.0 0.0 0.0 50451 0.0
7.3. 4 0.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 50.13 0.0
7.3. 5 0.0 0.0 110.0 0.0 0.0 0.0 0.0 0.0 37.05 0.0
7.3. 6 0.0 0.0 90.0 0.0 0.0 0.0 0.0 0.0 36.79 0.0
T7.3. 17 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 50.26 0.0
7.3. 8 0.0 0.0 90.0 0.0 0.0 0.0 0.0 0.0 37.18 0.0
7.3, 9 0.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0 50.13 0.0
7.3.10 0.0 0.0 0.0 40.4 0.0 0.0 0.0 0.0 79.36 0.0
T.3.11 0.0 0.0 0.0 29.9 0.0 0.0 0.0 0.0 81.28 0.0
7.3.12 0.0 0.0 130.0 - 0.0 00 0.0 0.0 0.0 26.79 0.0
7.3.13 0.0 0.0 153.0 0.0 0.0 0.0 0.0 0.0 19,23 0.0
T3.14 0.0 0.0 150.0 0.0 0.0 0.0 0.0 0.0 13,21 0.0
T.3.15 0.0 0.0 150.0 0.0 40,00 0.0 0.9 0.0 0.0 0.0
7.3.16 0.0 0.0 150.0 0.0 0.0 0.0 0.0 0.0 . 26.79 0.0
7.3.17 0.0 0.0 0.0 34,7 0.0 0.0 0.0 0.0 82.31 6.0
7.3.18 0.0 0.0 130.0 0.0 0.0 0.0 0.0 0.0 19.10 0.0
7.3.19 0.0 0.0 130.0 0.0 60,00 0.0 0.0 0.0 0.0 0.0
7.3.20 0.0 0.0 129.0 0.0 40,00 0.0 0.0 0.0 0.0 0.0
7.3.21 0.0 0.0 98.0 0.0 0.0 0.0 0.0 0.0 37.56 0.0
TEST P-CH-1 P=CH=-2 P=NG-1 P-HG-2 P-HG-3 TF=-CH-1 TF-HG-1 TF=HG~2 TF-HG-3 P-BARD
NO {PSIG) (PSLG) (PSIG) (PSIG) (PSIG) (DEG F) {DEG F) (DEG F) ({DEG F) tPS1A)
7.3. 1 21.5 0.0 22.3 92.5 0.0 50.0 84.0 95.5 0.0 12.4
T.3. 2 17.7 0.0 18.8 91.5 0.0 48.5 92.0 113.0 0.0 12.4
7.3. 3 24.5 0.0 24.2 ‘91.5 0.0 45.5 108.9 122.0 0.0 12.¢
T.3. 4 18.0 0.0 18.0 90.5 0.0 45.5 108.0 120.5 0.0 12.4
7.3. 5 25.7 0.0 24.7 92.0 0.0 45.0 99.5 110.5 0.0 12.4
7.3. 6 21.0 0.0 20.8 91.5 0.0 46.0 91.5 109.0 0.0 12.4
7.3. 7 21.5 0.0 2).6 90.0 0.0 45.5 95.5 107.0 0.0 12.4
7.3. 8 21.0 0.0 20.0 92.0 0.0 4640 102.5 114.5 0.0 12.4
7.3. 9 22.5 0.0 22.5 92.0 0.0 ©8.0 718.0 86.5 0.0 12.5
7.3.10 22.5 0.0 23.0 89.0 0.0 49.0 107.0 123.5 0.0 12.5



TABLE L (Contd.)

SPECIAL TEST GROU? 7.3 - DOUBLE ANNULUS

'L0T

EXPERIMENTAL MEASURMENTS FOR TESTS 7.3.1 TO T.3.21 —— 0.63-IN. DOWNCOMER GAP

TEST P-CH-1 P—Ci-2 ‘P=HG~1 P-HG-2 P-HG-3 TF-CM-1 TF-HG-1 TF-HG-2 TF-HG-3 P-BARD

NO (PSIG) (PSIG) {PSIG) (PSIG) (PSIG) (DEG F) (DEG F}) {DEG F) (DEG F) {PS1A}
7.3.11 18.0 0.0 20.0 88.0 0.0 48.5 113.5 128.5 0.0 12.5
T.3.12 23.0 0.0 21.0 93.5 0.0 45.0 118.0 130.0 0.0 12.5
7.3.13 21.5 0.0 7.4 89.0 0.0 44.0 106.0 117.5: 0.0 12.5
1.3.14 17.0 0.0 13.0 94.5 0.0 44.0 92.5 100.5 0.0 12.5
7.3.15 10.0 0.0 1.5 94.5 32.0 44.0 85.0 94.5 84.0 12.5
7.3.16 28.5 0.0 25.0 93.0 0.0 45.0 90.0 102.0 0.0 12.5
7.3.17 20.0 0.0 21.0 85.5 0.0, 44.0 103.5 121.0 0.0 12.5
7.3.18 17.5 0.0 15.0 94.0 0.0 4645 105.5 120.5 0.0 12.5
7.3.19 14.0 0.0 11.0 0.0 32.5 47.5 75.5 80.8 16.9 12.4
7.3.20 13.5 0.0 11.0 0.0 32.5 444 101.5 117.5 100.0 12.4
7.3.21 23.5 0.0 22.5 92.0 35.0 43.5 106.0 116.5 112.0 12.4

LOWER PLENUM FLOW BYPASS FLOW
LOWER
TEST INITIAL FINAL TIME OF  INITIAL FINAL TIME OF PLENUM P-LP—1 TF-LP-1
NO WEIGHT WEIGHT  COLLECTICN WE{GHT WEIGHT  COLLECTION  LEVEL (PSIG) (CEG F)
s) ws) {SEC) (L8) s (SEC) (IN)

7.3. 1 140.5 186.5 30.0 103.5 182.0 15.0 - 12.0 22.0 53.0
7.3, 2 186.5 232.5 30.0 182.0 263.5 20.0 12.0 18.0 51.0
7.3. 3 232.5 307.5 30.0 263.5 391.0 15.0 12.0 23.5 48.0
T.3. 4 307.5 372.0 30.0 391.0 516.5 20.0 12.0 18.0 48.5
7.3. 5 143.5 218.0 20.0 219.0 393.5 15.0 12.0 24.0 4640
7.3. 6 162.0 262.0 30.0 111.5 270.0 15.0 12.0 20.0 47.5
7.3. 7 26240 324.0 0.0 270.0 479.0 30.0 12.0 21.2 48.0
7.3. 8 186.5 285.0 30.0 375.0 650.0 30.0 12.0 20.0 47.5
T.3. 9 140.5 268.0 60.0 130.0 354.5 30.0 12.0 2245 49,0
7.3.10 268.0 336.5 60.0 354.5 495.0 30.0 12.0 22,5 S1.5
7.3.11 163.5 221.5 70,0 335.0 437.5 30.0 12.0 18.0 $3.0
7.3.12 142.0 411.0 45.0 114.5 . 427.0 25.0 12.0 20.0 45.0
7.3.13 183.5 548.5 45.0 283.5 618.5 25.0 12.0 17.2 44,0
7.3.14 146.0 474.0 35.0 210.5 614.0 35.0 12.0 12.5 44.0
T.3.15 156.0 448.5 25.0 368.5 627.5 30.0 ©.0 1.5 44,0
7.3.16 225.0 408.0 30,0 400.0 692.0 20.0 12.0 24.5 45.5
7.3.17 © 14l.5 212.5 1550 123.0 242.5 - 3040 12.0 20.0 49,5
7.3.18 212.5 430.5 30.0 2642.5 567.0 30.0 12.0 14.5 47.0
7.3.19 144.5 484.5 40.0 107.5 348.5 25.0 12.0 10.0 45.5
743.20 141.5 369.5 20.0 104.0 244.5 20.0 4.0 10.0 44.8

7.3.21 369.5 525.0 45.0 244.5 555.0 30.0 12.0 21.2 45.0



7.4 Longitudinal Flow Restrictor Tests

Countercurrent flow tests were performed with flow restrictors attached to the core
barrel. These flow restrictors ran longitudinally along the core barrel and protruded out into
the 1.58-inch radial downcomer gap about 1.0 inch. Figure 7 shows a sketch of the
azimuthal location and relative dimensions of the. flow restrictors and the downcomer gap.
Two groups of tests were conducted. In the first test group (Test Group 9.8), the restrictors
ran nearly the full length of the vessel from the core barrel flange at the top to near the
bottom of the lower plenum. For the second group of tests, the restrictors were shortened
at ‘the upper end such that they began at the top of the downcomer and ran the entire
length of the downcomer. This latter configuration left the upper annulus region
unrestricted.

The objective of these two test groups was to determine whether the longitudinal
restrictors affected the lower plenum delivery rate and the two-phase flow patterns
occurring in the downcomer. These tests were considered to be demonstration - tests of the:
countercurrent flow phenomena that might be expected to occur in the LOFT downcomer
as a result of the instrumentation stalks that run longitudinally down the core barrel and
protrude into the downcomer gap. The tests were only demonstrational because many of
the pertinent transparent vessel dimensions were not scaled to the equivalent LOFT
dimensions.

Results from the longitudinal flow restrictor tests are shown in Tables LI and LII.

| 1,58 in.

Cold Leg
Vessel Inlet

Cold Leg

> > Vessel Outlet

Vessel
Longitudinal Flow
Restrictor

Core Barrel :

ANC-A-5638

Fig. 7 Location and dimensions of longitudinal flow restrictors.
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TABLE LI

SPECIAL TEST GROUP 9.8 - LONGITUDINAI. FLOW RESTRICTORS

60¢

TRANSPARENTY VESSEL TEST DATA FOR TESTS 9.8.1 TO 9.8.20 == L.58-IN. DOWNCOMER GaAP

SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DCWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLDW J-AIR J-WATER (JG*)#*1/2 (JL*)ex)/2
NG AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWINZOMER DOWNCOMER
(LB/SEC) (LB/FT#23) (PSTA) (LB/SEQ) (LB/SEC) (FT/SEC) (FT/SECY
9.8. 1 0.6509 0.1509 29.11 0.0 0.442 L.065 18.33 0.030 0.5566 0.1017
9.8, 2 0.5919 0.1566 29.86 C.0 1.258 1.060 16.06 0.086 0.5259 0.1716
9.8+ 3 0.5382 0.1571 29.86° 0.0 3.533 1.019 14.56 0.241 0.5011 0.2876
9.8. 4 0.3105 0.1151 21.86 0.0 6.450 1. 004 1l.46 0.439 0.4113 0.3885
9.8. 5 0.1853 0.1168 22.11 C.0 11.613 0.999 6.74 0.791 0.3166 05213
9.8. 6 0a.1272 0.1197 22.61 0.0 16.767 L.025 4.52 1.142 0.2607 0.6264
9.8. 7 0.0864 0.1199 22.61 .0 16.133 1.020 3.06 1.099 0.2148 0.6145
9.8. 8 0.0872 0.1209 22.65 0.0 20.600 1.017 3.06 1.403 0.2153 0.6944
9.8. 9 0.0872 0.1199 22465 0.0 14.600 1.032 3.09 0.995 0.2158 0.5846
9.8.10 0-1338 0.1176 22.15 6.0 15.387 1.003 4.84 1.048 0.2686 0.6001
9.8.11 0.1148 0.1328 24.90 0.0 12.645 1.020 3.68 0.861 0.2414 0.5440
9.8.12 0.2551 0.1246 23.40 0.0 8.175 1.023 8.71 0.557 0.365% 0.4374
9.8.13 0.4558 O.l4l6 26.65 0.0 3.017 1.030 13.68 0.205 0.4733 0.2657
9.8.14% 0.5583 0.1678 31.90 ¢.0 2.067 1.049 l4.14 0.141 0.5021 0.2200
9.8.15 0.6571 0.1698 32.40 0.0 0.917 1.065 16.45 0.062 0.5431 0.1465
9.8.16 0.1260 O.1181 22.40 C.0 16.033 1.007 4.53 1.092 0.2603 0.6126
9.8.17 0.1265 0.1190 22.40 0.0 14.067. 1.009 4.52 0.958 0.2604 0.5738
9.8.18 0.4501 0.1648 31.15 0.0 3.983 1.029 11.61 0.271 0.4523 0.3054
9.8.19 0.3180 0.1413 26.65 0.0 6.250 0.983 9.56 0.426 0.3955 0.3825
9.8.20 0.1907 0.1187 22.40 0.0 10.967 0.990 6.83 0.747 0.3199 0.5066
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TABLE LI (Contd.)

SPECIAL TEST GROUP 9.8 - LONGITUDINAL FLOW RESTRICTORS

TEST

NO

9.8.
9. 80
9.8.
9.8.
9.8.

9.8.
9.8.

VNS WN -

EXPERIMENTAL MEASURMENTS FOR TESTS 9.8.1 TO 9.8.20 -~ 1.58-IN. DOWNCOMER GAP

RM-CH-1
(GPM)

(=N~
D)

Qoooe CoO00COo OOV QOOOoO

OOO0.0 SO0

P=CH-1
(PS16)

15.5
17.9
19.9

9.7
12.5

14.7
14.0
12.7
12.7
14.0

RM-CW-2 FT-CH-1 FY-CH-2 "RM=HG-1 RM-HG-2 RM~HG-3 RM=HG-4
(GPM) (GPM) (GPM) (CFM) {CFM) (CFM) (CFN)
0.0 0.0 20.1 ) 0.0 0.0 0.0 0.0
0.0 0.0 30.0 0.0 0.0 0.0 0.0
0.0 0.0 49.9 0.0 0.0 0.0 0.0
0.0 70.0 0.0 0.0 0.0 0.0 0.0
0.0 130.0 0.0 0.0 0.0 0.0 0.0
0.0 150.0 0.0 0.0 0.0 0.0 0.0
0.0 160.0 0.0 40.00 0.0 0.0 0.0
0.0 .180.0 0.0 40.00 0.0 0.0 0.0
0.0 110.0 0.0 40.00 0.0 0.0 0.0
0.0 141.0 0.0 0.0 0.0 0.0 0.0
0.0 151.0 0.0 0.0 0.0’ 0.0 0.0
0.0 100.0 © 0.0 0.0 0.0 0.0 0.0
0.0 0.0 50.3 0.0 0.0 0.0 0.0
0.0 0.0 49.0 0.0 0.0 0.0 0.0
0.0 0.0 30.3 0.0 0.0 0.0 0.0
0.0 149.0 0.0 0.0 0.0 0.0 . 0.0
0.0 130.0 0.0 0.0 0.0 0.0 0.0
0.0 70.0 0.0 0.0 0.0 0.0 g.0
0.0 89.0 0.0 0.0 0.0 0.0 ¢.0
0.0 100.0 0.0 0.0 0.0 0.0 0.0
P=-CW~2 P=HG~1 P-HG-2 P=HG-3 TF=-Cw-1 TF=-HG-1 TF=HG-2
(PSIG) {PSIG) (PSIG) (PSIG) (DEG F) {DEG F) {DEG F)
0.0 18.0 83.0 33.0 505 109.0 123.0
. 0.0 18.0 90.0 33.0 49.5 100.5 113.5
0.0 19.0 89.0 33.0 50.5 103.5 101.5
0.0 9.6 92.5 33.0 S5le5 106.5. 120.5
0.0 9.8 93.0 33.5 50.5 103.0 114.0
0.0 10.7 95.0 33.5 50.0 91.5 190,0
0.0 10.5 96.0 33.0 49.0 86.5 100.0
0.0 11.5 78.0 33.0 70.0 76.0 70.9
0.0 10.6 98.0 33.0 50.0 © 7645 0.0
0.0 10.1 96.0 33.5 48.0 75.5 T77.5

FT-HG-~1
(CFM)

88.46
T3.72
66.28
38.21
22,44

14.74
0.0
°"°

.0.0

l4.74

22.4%
29.49
56.03
T1.67
82.44

l4.74
14.87

55,77

38.33
-22031

TF=HG~3
{DEG F}

116.0
108.0
110.5
113.5
108.5

96.5
86.0
76.5
7645
76.5

FY-HG-2
(CFM)

0:0

oCooo
)
[=H-N-N-]

[~N-N-N-N- Coooo [-N-X-N-N-]
o s & &

s 6 0 o 0
[-N-N-N-N-} [=N-N-N-N-] [~ N-N-N-]

P-BARO
(PSIA}

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4
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TABLE LI (Contd.)

SPECIAL TEST GROUP 9.8 - LONGITUDINAL FLOW RESTRICTORS

TEST

9.8.

EXPERIMENTAL MEASURMENTS FOR TESTS 9.8.1 TO 9.8.20 -~ 1.58-IN. DOWNCOMER GAP

P-CW-1 P-CHW-2 P-HG—-1 P-HG-2 P-HG-3 TF-Cw—1 TF-HG-1
(PSIG) (PS1G) {PSIG) (PSIG) (PSIG) (DEG F) (DEG F)
17.5 0.0 13.2 49.5 33.5 46,0 77.0
13.5 0.0 12.2 93.0 33.5 47.0 80.0
14.5 0.0 15.4 89.5 33.5 47.0 " 90.0
19.7 0.0 21.0 89.0 0.0 50.90 111.5
19.7 0.0 21.0 91.0 0.0 49.5 110.0
14.0 0.0 10.0 97.0 0.0 51.0 104.0
13.0 0.0 10.6 94.0 0.0 47.90 94.0
19.2 0.0 19.0 89.5 0.0 48.5 97.5
14.7 0.0 15.0 91.5 0.0 48.0 94.5
11.5 0.0 10.2 $4,0 0.0 49.0 91.5
LOWER PLENUM FLOW BYPASS FLOW
- -t - : - LOWER
INITIAL F INAL TIME OF INITIAL FINAL TIME OF PLENUM
WEIGHT WEIGHT  COLLECTICN WEIGHT WEIGHT  COLLECTION  LEVEL
(s) {9 {SEC) (L8) {(L8) {SEC) (IN)
174:5 201.0 60.0 104.0 180.0 30.0 12.0
141.5 217.0 60.0 108.5% 206.5 31.0 12.0
141.5 247.5 30.0 104.5 210.5 30.0 12.0
156.0 349.5 30.0 176.0 275.5 30.0 12.0
202.5 562.5 31.0 184.5 378.0 30.0 5.0
142.5 394.0 15.0 111.5 250.0 30.0 4.0
146.0 388.0 15.0 25040 447.0 30.0 2.0
140.0 449.0 15.0 105.0 250.5 30.0 3.0
232.0 378.0 10.0 110.0 145.5 30.0 5.0
155.0 393,5 15.5 132.5 260.5 30.0 4.0
170.0 366.0 15.5 260.5 523.5 30.0 5.0
147.5 311.0 20.0 268.5 389.5 20.0 12.0
161.5 252.0 30.0 218.0 403.5 30.0 12.0
16l.5 223.5 30.0 336.0 488.5 30.0 12.0
1410 168.5 30.0 108.0 215.0 30.0 12.0
162.0 402.5 15.0 215.0 359.5 30.0 3.0
145.0 356.0 15.0 164.5 289.5% 30.0 4.0
1502.5 270.0 30.0 263.5 4464.5 30.0 12.0
141.5 329.0 30.0 109.5 287.0 30.0 12.0
480.5 30.0 124.5 208.5 30.0 12.0

151.5

TF~HG-2
(DEG F)

34.90
88.9
103.5
125.5
123.5

116.0
102.5
108.0
103.5
100.0

P-LP-1
{PSIG)

16.7
17.5
17.5
9.5
9.7

10.2
10.2
10.2
10.2

9.7

12.5
11.0
14.2
19.5
20.0

10.0
10.0
13.7
14.2
10.0

TF-HG~3
(DEG F)

76.5
76.5
76.5
0.0
0.0

TF-LP-1
(DEG F)

60.5
54.5
53.0
52.5
51.0

$0.0
49.0
45.5
50.0
48.5

46.0
47.0
48.0
53.0
55.0

52.0
48.0
50.0
49.0

"49.5

P-34AR0
(PS1A)

12.4
12.4
12.4
12.4
12.4

12.4
12.4
12.4
12.4
12.4

s,
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TABLE LII

SPECIAL TEST GROUP 9.9 - SHORTENED LONGITUDINAL FLOW RESTRICTORS

TRANSPARENT VESSEL TEST DATA FOR TESTS 9.9.1 TO 9.9.14 -- 1.58-IN. DOWNCOMER GAP
SUMMARY OF CALCULATED RESULTS

TEST DOWNCOMER DOWNCOMER LOWER PLENUM COLD LEG DOWNCOMER WATER FLOW J-AIR J-WATER (JG*)e%1/2 (JLS)*2]1/2
NO AIR FLOW AIR DENSITY PRESSURE AIR FLOW WATER FLOW CONTINUITY DOWNCOMER DOWNCOMER
(LB/SEC) (LB/FT%23) {PSIA) (LB/SEC) (LB/SEC) LFT/SEC) (FT/SEC)
9.9. 1 0.3656 0.1384. 26.16 0.0 5.100 1.022 11.23 0.347 0.4263 0.3455
9.9. 2 0.5765 0.1662 31.66 0.0 1.533 0.812 14.74 0.104 0.5114 0.1895
9.9. 3 0.5512 0.1717 32.66 0.0 2.183 1.045 13.65 0.1%9 0.4960 0.2261
9.9, 4 0.1312 0.1197 22.61 0.0 12.133 0.990 4. 66 0.827 0.2648 0.5329
9.9. 5 0.1410 0.1190 22.66 0.0 13.700 " 1.003 5.04 0,933 0.2749 0.5663
9.9. 6 0.2056 0.i518 28.66 0.0 11.100 1.001 5.T6 0.756 0.3124 0.5098
9.9. 7 0.2687 0.1297 24.41 0.0 8.000 1.005 8.81 : 0.545 0.3714 0.4327
9.9. 8 0.4944 0.1583 29.91 0.0 2.603 1.019 13.28 Q.177 0.4794 0.2469
9.9. S 0.5830 0.1803 34.41 0.0 1.833 1.035 13.74 0.125 0.5039 0.2072
9.9.10 0.7045 0.1770 33.91 0.0 0.717 1.018 16.92 0,049 0.5565 0.1295
9.9.11 0.1960 0.1212 22.91 0.0 8.775 1.011 6.87 0.598 0.3226 0.4532
9.9.12 0.1308 G.1200 22.66 0.0 12.400 1.001 4.63 0.845 0.2642 0.5387
9.9.13 0.3253 0.1427 26.91 0.0 6.650 1.006 9.69 0.453 0.3991 0.3946
9.9.14 0.3131 G.1855 34.91 0.0 7.875 l.021 T.18 0.536 0.3667 . 0.4294



. TABLE LII (Contd.)

SPECIAL TEST GROUP 9,9 - SHORTENED LONGiTUDINAL FLOW RESTRICTORS

€IC

EXPERIMENTAL MEASURMENTS FOR TESTS 9.9.1 TO 9.9.14 —-- 1.58-IN. COWNCOMER GAP

TEST RM=CW~-1 RM=CW-2 FT—CW-1 FT-CW-2 RM—HG~-1 RM-HG-2 RM—HG-3 RM-HG—4 FT-HG-1 FT-HG-2
NO (GPM) (GPM) (GPM) (GPM) {CFM) (CFM) {CFM) (CFM) (CFM) (CFM)
9.9. 1 0.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0 38.46 0.0
9.9, 2 2.0 0.0 0.0 49.7 0.0 0.0 UeD 0.0 ' 66428 0.0
9.9. 3 2.0 0.0 0.0 48.6 0.0 0.0 0.0 0.0 66.5% 0.0
9.9. 4 0.0 0.0 129.0 0.0 0.0 0.0 0.0 0.0 14.74 0.0
9.9, 5 0e0 3.0 150.0' 0.0 0.0 0.0 0.0 0.0 14.87 0.0
9.9. & 0.0 0.0 150.0 0.0 0.0 0.0 0.0 0.0 © 22,05 0.0
9.9, 7 0.0 0.0 100.9 0.0 0.0 0.0 0.0 0.0 29.49 0.0
9.9. 8 0.0 0.0 0.0 49.8 0.0 0.0’ 0.0 0.0 56.28 0.0
9.9. 9 0.0 0.0 0.0 48.4 0.0 0.0 0.0 0.0 713.08 0.0
9.9.10 0.0 0.0 0.0 30.1 0.0 0.0 0.0 0.0 81.79 0.0
9.9.11 9.0 0.0 | 100.0 0.0 0.0 00 0.0 0.0 22.18 n 0e0
9.9.12 0.0 0.0 130.0 0.0 0.0 0.0 0.0 0.0 14.74 0.0
9.9.13 0.0 0.0 90.0 0.0 0.0 0.0 0.0 0.0 38.33 0.0
9.9.14 2.0 0.0 130.0 0.0 0.0 0.0 0.0 0.0 38.33 0.0
”
TEST P-CW-1 P-CW-~2 P-HG-1 P—HG-2 P-HG-3 TF-CW-1 . TF-HG-1 TF-HG-2 TF-HG-3 P~BARO
NO (PSIG) (PSIG) (PSIG) (PSIG) {PSIG) (DEG F} {DEG F) {DEG F) (DEG F) (PS1A)
9.9. 1 14.5 0.0 14.5 98.9 32.5 5040 67.5 62.5 0.0 12.4
9.9. 2 19.0 0.0 . 19.7 95.0 32.5 51.5 82.0 95.5 0.0 12.4
9.9. 3 19.7 0.0 20.5 95.5 32.5 50.5 111.0 126.0 1.0 12.4
9.9. 4 - 13,7 0.0 10.5 101.0 32.5 49.8 102.5 113.0 0.0 12.4
9.9. 5 14.5 0.0 10.4 _ lol.o 32.5 53.0 79.0 78.0 0.0 12.4
9.9. 6 19.0 0.0 17.4 99.5 32.5 49.0 77.0 80.0 0.0 12.4
9.9. 17 14.2 0.0 13.0 " 98.0 32.5 48.0 79.0 85.0 0.0 12.4
9.9. 8 17.0 0.0 18.0 95.0 32.0 48.0 81.0 90.0 0.0 12.4°
9.9. 9 22.0 0.0 23.0 94,0 32.5 49.5 125.90 140.0 0.0 12:4
9.9.10 21.0. 0.0 22.5 94.0 32.5' 50,0 91.5 95,8 0.0 12.4
9.9.11 12.7 0.0 11.2 98.0 32.5 50.0 93.5 102.0 97.5 12.4
9.9.12 14.0 0.0 11.2 98.0 32.5 49.0 93,0 100.0 0.0 12.4
9.9.13 16.0 0.0 15.0 94.0 32.5 48.90 95,0 104.0 0.0 12.4
9.9.1% 25.0 0.0 23.5 94.0 32.5 47.0 115.5 126.0 0.0 12.4



TABLE LII (Contd.)

SPECIAL TEST GROUP 9.9 - SHORTENED LONGITUDINAL FLOW RESTRICTORS

vIc

EXPERIMENTAL MEASURMENTS FOR TESTS 9.9.1 TO 9.9.14 —= 1.58-IN. DOWNCOMER GAP

LOWER PLENUM FLOW BYPASS FLOW )

- -- LOWER
TEST INITIAL FINAL TIME OF INITIAL FINAL TIME OF PLENUM P-LP-1 TF-LP-1
NO WEIGHT WE IGHT COLLECTION WEIGHT WE I GHT COLLECTION LEVEL (PSIG) (DEG F)

(L) {LB) - (SEC) (Ls) {Ls) {SEC) (IN)
9.9. 1 160.5 313.5 30.0 127.5 273.0 30.0 12.0 13.7 50.0
9.9. 2 251.0 297.0 30.0 262.0 384.5 30.0 12.0 19.2 54.0
«9. 3 164.0 229.5 30.0 302.5 449.0 30.0 12.0 20.2 53.5
9. & 213.0 395.0 15.0 377.0 545.5 30.0 4.0 10.2 50.0
«9% 5 141.0 346.5 15.0 105.5 250.0 20.0 : 4.0 10.2 54.0
9.9. 6 172.5 339.0 15.0 141.5 435.0 30.0 : 4.0 16.2 49.5
9.9. 7 162.0 282.0 15.0 318.5 408.0 15.0 12.0 12.0 48.0
9.9. 8 142.4 220.5 30.0 121.5 255.0 30.0 12.0 17.5 50.0
9.9. 9 L44.5 199.5 . 30.0 123.0 277.0 30.0 12.0 22,0 55.0
«9.10 144.0 187.0 60.0 126.0 197.0 20.0 12.0 21.5 57.0
«9.11 144.5 320.0 20.0 183.0 ‘341.5 30.0 8.0 10.5 50.0
«9.12 203.5 394.5 15.0 269.5 440.0 30.0 4.0 10.2 49.5
«9.13 167.5 367.0 30.0 291.0 469.0 30.0 12.0 14.5 49.0
«9.14 144.5 302.0 20.0 219.0 430.5 20.0 12.0 22.5 48.0



10.

V. REFERENCES ‘

S. A. Naff, R. S. Alder, P. A. Pinson, Experimenf Data Report for Semiscale System
Countercurrent Flow Tests, ANCR-1151 (June 1974).

S. A. Naff and P. A. Pinson, 1-1/2-Loop Semiscalé Isothermal Test Program —
Program and System Description in Support of Experiment Data Reports, ANCR-
1143 (February 1974).

R. S. Alder, E. M. Feldman, D. J. Olson, P. A. Pinson, Experiment Data Report for
1-1/2-Loop Semiscale System Isothermal Tests 1001, 1002, and 1003, ANCR-1148
(May 1974).

R. S. Alder, E. M. Feldman, P. A. Pinson, Experiment Data Report for 1-1/2-Loop
Semiscale System Isothermal Tests 1004 and 1006, ANCR-1144 (March 1974).

R. S. Alder, E. M. Feldman, P. A. Pinson, Experiment Data Report for 1-1/2-Loop
Semiscale System Isothermal Tests 1008 and 1010, ANCR-1145 (March 1974).

R. S. Alder, E. M Feldman, P. A. Pinson, Experiment Data Report for 1- 1/2 -Loop
Semiscale System Isothermal Test 1011, ANCR-1146 (March 1974).

E. M. Feldman and P. A. Pinson, Experiment Data Report for 1-1/2-Loop Semiscale
System Isothermal Test 1014, ANCR-I 147 (March 1974).

E. M. Feldman, Experiment Data Report for 1-1/2-Loop Semiscale System Isothermal
Test 1009, ANCR-1152 (June 1974).

E. M. Feldman and P. A.APinson, Experinient Data Report for Semiscale Isothermal

v Test Program Hot-Wall Tests, ANCR-1149 (May 1974).

G. B. Wallis, One-Dimensional Two-Phase Flow, New York: McGraw-Hill Book

‘Company, Inc., 1969.

215



THIS PAGE
WAS INTENTIONALLY
LEFT BLANK



APPENDIX A

DATA ERROR ANALYSIS



~ THISPAGE
WAS INTENTIONALLY
LEFT BLANK



APPENDIX A

DATA ERROR ANALYSIS

An error analysis was performed to evaluate the total probable and total maximum
errors in the air and water volumetric fluxes for several representative tests from the
transparent vessel test program. This error analysis was based on the following assumptions:

(1) Each input to the total probable or total maximum error is normally
_distributed.

(2) The maximum error limits (reported in Table III of the main body of the text)
for each measurement device assumes 95% of the area of a normal distribution is
between the maximum error limits.

(3) The inputs to the total brobable or total maximum error are independent,

(4) Measurements were not adversely affected by nonhomogeneous flow.

An abbreviated Taylor series expansion may be used to .obtain a first order

approximation to the total probable error[A 1] in Jg and J 1- This Taylor series exp*answn
can be more clearly presented if 1 s assigned to be the independent variable y and J 1 is the

dependent variable x. With this definition, the Taylor series expansion which defines the
error in J is. ‘

B - e @) 6

and the errorin J ik is

where
i = 1,2,3,...n.
The experimentally measured variables, zZy, zz,. - Zj, when combined in a mathe-

matical relationship (discussed later), define either J} 1 or J g The error computed by the
preceding method is referred to in this text as the probable error.
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From a statistical viewpoint, the quantity actually being propagated in the preceding
equation is two times the coefficient of variance or ‘‘the relative error”. Stated
mathematically:

where o; is the variance associated with z; and 2i is the true value. With the preceding
definition: '

where Oy is the variance of J, from the combined measurements which define Jg. In a
similar manner, 0y can be defined.

In addition to the probabie error, a maximum error was computed. The maximum
error is defined as the error that would result if all the instruments which combine to make .
J *and J ik read in such a way that the total error is the sum of the individual inaccuracies.

N%athematically stated:

d : 3 dz, )
dy lmax - 3 I_L .

y azi y

dx Imax = I l_ax ———dzi

x Bzi dx ’

When the relationship between two variables is considered, one variable is usually
expected to be more precisely determined than the other, or the uncertainty of
measurement can be solely attributed to the dependent variable y; that is:
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This type of relationship is not always the case. The error in the dependent and independent
variables can be of the same order of magnitude. In such a case, the method suggested in

Reference A-1 is to assign all of the error to the dependent variable in the following manner: . .

IRCNG

where 0] is the new uncertainty assigned to the dependent variable.

The uncertainties in J and J 1 for the steady state countercurrent flow tests were of
the same order of magnitude; therefore, the uncertainties in i and Iy | were combined by
the technique mentioned and assigned to the dependent variable J

. DISCUSSION

The data from the transparent vessel tests were used to calculate the following
nondimensional volumetric fluxes:

p 1/2 '
J §24
g <gDv (pl - og) > (A-1)

. : o1 1/2
J. = J
f <8D (ol - pg)>

where D is the hydraulic diameter of the downcomer

oe  *
i

%

h

To find the error in J; 1/2 and J; 1/2, total differentials must be obtained; that is:

d 1/2
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Division by 4/J g* results in

g = g 3 3
‘[;:" i (A-2)
g 24

The=|= erﬂr{or ind]J *1/ 2/J *1/2 is one-half the error in d J ;7] g*" Thus, for ease of presentation,
dJ g/J g is developed.

The magnitude of errors in the gas volumetric flux may be estimated by determining
_the total differential in terms of basic measured quantities. From Equation (A-1), the
diinensionless volumetric gas flux is a function of J g D, Pg> and p;. The total differential of
I, is
g

a(J*) a(J*) a(J*)
%
g - 33 Y¥g t o &, + p— Ay
g . 0 i
(A-3)
*
3(J) 3(3)
fEL byt R ey
g g 1
The partial differentials in Equation (A-3) are
'3(J*) 1/2
P e ( i ) g (A4)
D -
g gD (p, pg)
53" / ‘
0 1/2 dD
_&BD = -1/23J 5 E ) Do (A-5)
o g g Py T Py
BJ* 1/
P 1/2 dp '
9D, g \&D (p; - p) D
33" | /
. p 1/2 p dp
e = 12 ( R ) (1 +—& ) g (A7
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* : -
A Pe. 1/2. 1\ %1 s
4 g(gD' (pl-og), P11 T ) P

Substituting Equations (A-<4) through (A-8) into Equation (A-3) and dividing by J *
from Equation (A-1) gives

. .

dJ dJ dD d'D'i p dop

_,% ='J_-g; - 1/2 -°___X + 1/2 l+;_——_—g——‘ p—'g'
- . 1 g

J !
g g g
p dp A-9)
-1/2 _1;> 1 . (A-9)
Py -0y P1

The terms d J /J dp /pg, and dpl/ p1 in Equation (A-9) require further deﬁmtlon in
terms of measurable parameters The basic definition of J

Q
J =&
g A
where
Qg = thé.volumetric flow of the air in the downcomer
A = _the'total cross-sectional area of the downcomer
can be differentiated to give
dJ dqQ . .
_& _ _&8_4d
J . Qg A (A-10)

A direct measurement of the volumetric flow in the downcomer was not possible due to the
complexity of the geometry in the downcomer and lower plenum regions. The volumetric
flow of dir in the downcomer was derived from volumetric flow measurements in the system :
piping using a mass balance. The measured flow was therefore corrected with the ratio of
the air specific volume in the lower plenum divided by the air specific volume at the
measurement location. Using the perfect gas law to define the specific volumes at the
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measurement location and the lower plenum in terms of the measured pressure and
temperature yields

ng 4T dPL dTm ' de de (A-11)

where the subscripts L and m refer to the lower plenum and the air measurement location,
respectively.

The area term in Equation (A-10) can' be evaluated by considering the following
possible causes of errors in downcomer flow area:

(1)  Error in misalignment of core barrel and filler piece
(2) Dependence of A on wear and scaling

(3) Variation of A with position in the annulus

(4) Dependence of A on temperature.

The area of the annulus is dependent on the filler piece inside diameter and the core
barrel outside diameter. Neither the area of the filler piece inside diameter nor the area of
the core barrel outside diameter is dependent on the position of the core barrel within the
vessel, and therefore, the annulus area is not dependent on position of the core barrel within
the vessel. The vessel liner was measured after the test was completed. No indication of wear
and only negligible scaling was observed. From measurements of the vessel liner and
tolerances for construction of the core barrel, the dependence of A on position in the
annulus is determined. By using the following definition for annulus area:

I E]
(=
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e following results:
(A-12)
2D dD - 2D, dD,
[ o] 1 1

b!%

In computing dA/A, the term dD was taken to be

1/2 [Do(mag) - Do‘(min)].

The same technique was employed for dD; using the tolerances given for the
construction of the core barrel..

The dimensions of the vessel and vessel internals were measured at room temperature,
but some tests were conducted with the water substantially below this temperature. An
equation describing the effect of temperature on cross-sectional area can be derived using
the coefficient of thermal expansion for the plexiglass filler piece or vessel and for the
aluminum core barrel considering the change in diameter with temperature

2D-20t AT—2D.20L AT
o p .. i Ta

This equation shows that this component of error is small because for the case for which

o = oy, the equation reduces to

p

Since both &, and «,, are small and AT is not larger than about 40°F, the contribution of’
temperature to the error in annulus area would be negligible .The corresponding effect of

the temperature on the diameter terms in Equation (A-9) would also be negligible for the. .

same reasons as discussed for the flow area .
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Substitution of Equations (A-12) and (A-11) into Equation (A-10) leads to

aJ dT dp dT dp d
J T T = - P k- T = 4 P + h
g L L m m Qm
(A-13)
2D db - 2D, dD,
_ (o] (o] 1 1
p?2 _ p?
(o] 1

The term dpg/ Py in Equation (A-9) can be defined by differentiating the perfect gas
law to give (in terms ot the lower plenum properties)

vy o _r
Py Py PL

The term de/p'l in Equation (A-9) can be derived assuming the liquid is
incompressible and that changes in p1 are caused only by temperature changes so that -

de dp dT

1 _ % %
Py PTy Py
but from the property table for water
dp
1 — _'3 3 Q
3T - 2.5 x 10 lbm/ft F

for the range of temperatures used during testing; therefore, this contribution to the total
error would be so small as to be negligible .

"
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Substitution of Equations (A-13) and (A-14) along with dp]/pg% 0 into Equation
(A-9) results in

I, dp A . dp_ . dq_
L 3 T P U
(A-15) |
ar 2D_dp_ - 2D, db, dp_ dp,
__& — p— pa— ——— — ———
e 2 2 /2 \ 5 D
J D - D,
g o 1
p dp dT
+ 1/2 {1 + & > < 5 L . 7 L>
I P1 Pe L L .

This equation can now be used to define the maximum and probable errors for the gas
volumetric flux. .

The errors in the liquid volumetric flux can be evaluated using a method similar to
that used for the air volumetric flux. From Equation (A-1), the liquid volumetric flux can
be differentiated and the partial derivations evaluated to give

* N
dJl dJ1 dDo dDi oy . dOl
> = 3 - 1/2 5 - D + 1 - 5 - o
Jl 1 o] i 1 g 1
0 dp (A-16)
+ 1/2 (—B—\ &
<pl - Dg ) pg\

The term dJ l'/J 1 must be evaluated in terms of measured quantities. Through use of a
method similar to the.derivation of Equation (A-10):

(A-17)
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The dA/A terms have already been evaluated and are given by Equation (A-13).

Use of the weigh tank measurements for liquid flow in the downcomer results in a
volumetric flow measurement defined by

M
Q = o
1 tp 1
where
M = the measured mass from the weigh tanks
t = the collection time,
Differentiating and dividing by Q; gives
G a1
Q M t °y

but de/pl has been shown to be negligible, so the preceding equation along with Equation
(A-13) can be substituted into Equation (A-17) which along with Equation (A-14) can be
substituted into Equation (A-16) to give

- .
iM__gt__ZDodDo-zDidDi
M t 2z _ 52
O i
* .
a1 U <dDo dD,i> (A-18)
A D T~ D
1
+ __QL_> (d_PT: B} d_TL_>
L 1 Pe P Ty
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Equation (A-18) can now be used to define the maximum and probable errors for the liquid
volumetric flux.

By taking all nenmutually exclusive error terms in Equations (A-15) and (A-18):
positive, maximum error Equations (A-19) and (A-20) are obtained.

N

dT dp dT_ dp_
— + [==| + [=—/] + |=—
T Py Tn Pa
dQ 2D ddD - 2D, dD,
+ m + (o) [} 1 1
| p? - p?
(o] 1
N @, oy
2 \'D D
1 pg dPL dT
L A - P T T
°1 e L L
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. The probable errors for these quantities are expressed by

2 . 2 2 2
(dTL > . (dPL> - <dTm> . dP_
TL PL Tm Pm

dq \? 2D d - \2DidD.A2
v (em) o+ (s i (A21)
U D - D,

L %
~~

o

~

]

o

S

I
N

- -
- 211/2
a 2 . [ 2 ) 2D_ dD_ 2D, dD,
M t 2 2
D - D :
L o i
(A-22)
d Vi dp a \ 12
P 2 2 \ D D
QJ
l -’
. 2
o, > <dPL dTL>
+ - P. T
o1 Pe L L
h -
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2. RESULTS

The equations for the dimensionless volumetric fluxes defined in Equation (A-1) have
been reduced to basic measured quantities so that the maximum and probable errors can be
calculated. Table A-I summarizes the maximum and probable errors for selected transparent
vessel tests. An examination of the distribution of the components that make up the
maximum errors indicates that errors in the pressure and turbine flowmeter measurements
are the largest contributors to the errors in the calculated volumetric fluxes.

TABLE A-1

PROBABLE AND MAXIMUM ERRORS

Test
7.1.32

7.1.36
7.1.38

7.1.42

7.1.40

7.1.45
7.1.47

Probable Error (%)

Maximum Error (%)

\/j_g*_ \G].T d\/i?—/\/j? d\/j_lT/\/le Total[a] d \/i?/\/jg—* d \/J—].T/\/jl_* Totalla]
0.1887 0.9175 4.4 2.7 5.2 9.8 5.1 11.04
0.269 0.7693 4.0 2.1 4.5 8.9 4.3 9.4
0.4165 0.6016 4.8 2.7 5.5 ° 8.8 5.2 10.2
0.4948 0.4520 9.2 3.7 9.9 14.5 \ 6.5 15.9
0.5314 0.3996 3.8 4.4 5.8 8.6 7.4 11.3
0.6167 0.2374 6.0 6.0 8.5 1.2 10.5 15.2
0.7468 0.0890 b4 4.8 6.5 8.8 14.7 17.1

[a] Assigned

to the dependent variable, Jg*.

A-l.
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