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ABSTRACT

Forced convective, postcriti~al-heat-flux heat transfer experiments with water flow-
ing upward in a vertical tube have been conducted at the Idaho National Engineering
Laboratory. Thermodynamic nonequilibrium in the form of superheated vapor
temperatures was measured at a maximum of three diffecent axial levels. Steady-state
experiments were conducted at pressures of 0.2 to 0.7 MPa, mass fluxes of 12 to
24 kg.f'm2~s. heat fluxes of 7.7 to 27.5 kW/m2, and test section inlet qualities of 38
to 64%. Quasi-steady-state (siow moving quench front) experiments were conducted
at pressures of 0.4 to 7 MPa, mass fluxes of 12 to 70 kg/ m2-s, heat fluxes of § to
225 kW/m2, and test section inlet qualities of -7 to 47%. The multiple probe data
and the data taken above 0.4 MPa are new data in parameter ranges not previously
obtained. Comparison of the data with current vapor generation models and wall
heat transfer models yielded unsatisfactory results. This is attributed to the effects
of nonequilibrium, quench front quality, and distance from the quench front, which
are factors not included in the current models compared.

FIN No. A6043—1LOFT Experimental Instrumentation




SUMMARY

Forced convective, postcritical-heat-flux (nost-CHF) heat transfer experiments nave
been conducted ior water flowing upward within a vertical tube. The results and
methods of analysis used in the data reduction are reported. Descriptions of the exper-
iment hardware, experiment operations, and reduced tabulated data are included in
the appendixes.

Steady-state (fixed quench front) experiments were concucted at pressures of 0.2 to
0.7 MPa, mass fluxes of 12 to 24 kg/m?-s, test section inlet qualities of 38 to 64%,
and heat fluxes of 7.7 to 27.5 kW/m<. Quasi-steady-state (slow moving quench front)
experiments were conducted at pressures of 0.4 to 7 MPa, mass fluxes of 12 to
70 kg/mz-s. test section inlet qualities of -7 to 47%, and heat fluxes of 8 to
225 kW/m2, Eighty-three steady-state and 683 quasi-steady-state heat transfer data
points are reported. In order to determine thermodynamic nonequilibrium,
superheated vapor temperatures were measured by using differentially aspirated
microthermocouple probes either at three different axial positions or at a single posi-
tion in the tube, depending on test configuration. These multiprobe nonequilibrium
data and nonequilibrium data above 0.4 MPa extend the existing data base. The data
were compared with currently used wall heat transfer correiations, and the results
were unsatisfactory. A regression analysis of the data showed thermal nonequilibrium,
quench front quality, and distance from the quench front to be significant factors
in the correlation of these data. These effects are not included in current correlations
and are thought to be the major reason for the poor comparisons.

The complete data base taken from this experiment provides valuable information
with which to verify or develop post-CHF heat transfer and vapor generation rate
correlations.

From the multiple probe tests, calculation of the rate of change of actual quality
with respect to length yields the vapor generation rate. One hundred sixty-two vapor
generation data points were obtained in this experiment. Comparison of the data with
currently existing vapor generation models provided unsatisfactory results, with con-
siderable scatter of the prediction relative to the data.
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i NOMENCLATURE

| Appyp  Lower hot patch current (LHP-AMPS), (A)
E Ametal Cross-sectional area of metal (m?)

| AMP Test section current (A)

C Specific heat (J/kg K)

COEF Orifice calibration coefficient (kg~m3/ sz~kPa)

D Tube diameter (m)
d; Inside diameter (m)
dy Outside diameter (m)

dT/dt Time rate of change of temperature (K/s)

DZQF Distance from quench front (m)

G Mass flux (kg/m2~s)
| Gr Total mass flux (kg/m? s)
Gy Vapor mass flux = ((}T)(X.A)(kgrmz-s)
| h Heat transfer coefficient (W/m?-K) or specific enthalpy (J/kg)
he Specific enthalpy of fluid obtained from energy balance (J/kg)
| hig Latent heat of vaporization (J/kg)
HL Test section heated length (m)
k Thermal conductivity (W/m-K)
L,- Segment of test section (m)

Lts. Length of test section (m)

m Mass flow rate (kg/s)
| Nu Nusselt number = 1‘;'1
|
| P Pressure (MPa)
\
1 P Critical pressure (MPa)

| Prs Power to test section (W)
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Cu

Pr Prandtl number - -
q Heat flux (W/mz)
Qace Heat accumulation in tube wall (W)

Qacon Heat into segment via axial conduction (W)
Qeony  Convective heat energy to fluid from wall (W)
Qconv Convective heat flux to fluid from wall (W/m?)
Q‘m Electrically generated power (W)

Qgen Elect “ically generated power/unit volume (W/m?)
Qrup  Total power input to lower hot patch (W)

Qloss Heat losses (W)

Qjoss Heat losses (W/m?)
R Test section resistance (ohms)
RE Reynoids number = GD/u

RREF Test section reference resistance (ohms)

R1000 Test section resistance at 1000 K (ohms)

S Slip ratio, ratio of vapor velocity to liquid velocity

T Temperature (K)

Tamb Ambient temperature (K)

Tiup Lower hot patch temperature (TE-LPH-3) (K)

Tour Segment temperature at the time the quench front leaves the tube segment (K)
Tprg  Temperature of the segment prior to quenching (K)

§) Quench front velocity (m/s)

Viup Lower hot patch voltage (LHP-VOLTS) (V)

VOLT Test section voltage (V)

XA Actual quality

NCHF Equilibrium quality at the location of critical heat flux

XE Equilibrium quality

xii



z Test section elevation (m)

Greek Symbols

ap Homogeneous void fraction = |1 + L‘(iﬁc_‘ l
r Vapor generation rate (kgr‘m3-s)

AP Orifice differential pressure (kl'a)

AT Temperaiure difference (K)

At Time increment (s)

AZ Test section segment length (m)

3 Wall emissivity

U Viscosity (kg,«’mz's)

I} Density (kgﬁm3)

0 Surface tension (N/m) or Stefan-Boltzmann constant (5.668 x 1075 ergr-‘s-cmz K4
0; Standard deviation of subscripted quantity, i

wj Uncertainty of subscripted quantity, i

Subscripts

f Saturated liquid

g Saturated vapor

i Subscript for quantity
] Subscript for quantity
L Liquid

s Saturation

v Superheated vapor

w Wall
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FORCED CONVECTIVE, NONEQUILIBRIUM,
POST-CHF HEAT TRANSFER EXPERIMENT
DATA AND CORRELATION COMPARISON REPORT

1. INTRODUCTION

Best-estimate predictions of the thermal behavior
of the primary coolant system during various
nuclear reactor transients, and the associated fuel
rod temperature responses, require an accurate
prediction of postcritical-heat-flux (post-CHF) heat
transfer, thermal nonequilibrium, and quenching
phenomena. These post-CHF heat transfer mech-
anisms control the maximum rod cladding temper-
ature, vapor superheat, and quenching during a
hypothetical loss-of-coolant accident (LOCA) core
thermal excursion. These factors are important
because: (a) maximum cladding temperatures,
coupled with the pressure, determine whether or not
cladding failure occurs and, if it occurs, the extent
of the damage; (b) vapor supeiheating influences
the maximum cladding temperature and, if cladding
failure occurs, the transport and deposition of fis-
sion products; and (¢) quenching determines when
elevated cladding temperatures end and significant
removal of the fuel rod energy can begin.

To help fill the need for additional nonequi-
librium, post-CHF heat transfer data necessary to
develop and verify computer code heat and mass
transfer models, a forced convective, post-CHF

heat transfer experiment for water flowing upward
within a vertical tube was performed at the Idaho
National Engineering Laboratory (INEL) in con-
junction with Lehigh University. This experiment
served to fill a particular need for thermodynamic
nonequilibrium film boiling data under low-flow
and high-pressure (up to 7 MPa) conditions over
a wide quality range, with emphasis on low quality.

The appendixes to this report contain detailed
descriptions of the experiment hardware and test
setup, test conditions, experiment measurements
and associated uncertainties, and the operating pro-
cedures used to perform the experiments. This
material is presented in an effort to make the results
of this work more useful to boin analysts and future
experimenters. A brief summary of the experimen-
tal information is provided in the main body of this
report for those not requiring great depth. Emphasis
in the main body is placed on the data analysis pro-
cedures to obtain the reduced data, comparison of
the data to correlations or models, and limited cor-
relation of the data in order to determine key
parameters.



2. BACKGROUND

A phenomenological understanding of post-CHF
heat transfer mechanisms is important in under-
standing at least two types of water reactor tran-
sients. The first involves quenches that may occur
during the various phaics of a LOCA. As observed
during the INEL Loss-of-Fluid Test (LOFT) Experi-
ments 1.2-2 and 1.2-31+% (cold leg offset shear break
transients), early core quenching may occur at high
pressure (6.9 MPa) during the blowdown phase of
a LOCA. The mechanisms are also important
during the low-pressure (0.] to 0.4 MPa) reflood-
phase quench of a LOCA, as indicated from the
FLECHT? results.

Consideration of the LOFT blowdown fuel rod
quenches that were produced by a two-phase, low-
quality fluid front propagating through the cored
indicates the importance of the low-quality post-
CHF data. Current post-CHF heat transfer mech-
anisms are not sufficiently understood to allow a
complete phenomenological description of the proc-
esses. Figure | illustrates the current status of the
efforts to describe the effect of low-quality flow on
film boiling. Many film boiling heat transfer cor-
relations>+9 indicate a decrease in heat flux with a

decrease in quality, as represented by the solid line
in Figure 1. As represented by the dashed line in
Figure 1, a low-quality@ effect in the film boiling
regime—synthesized by Nelson® from the work of
lloeje.9 Dougall and Rohsenow,!0 and
Cheng.l I _indicates an increase i heat flux at low
qualities. The approximate quality ranges of the
data of lloeje, Dougall and Rohsenow, and Cheng
are also shown in Figure 1, indicating a complete
coverage of the quality parameter.

Current correlations do not have this synthesized
characteristic, because the data used for their
development in the low-flow regime are primarily
high-quality data. Figure 2 shows the open liter-
ature tube equilibrium film boiling data base upon
which several current correlations are based. The
figure also indicates the data region encountered in
a calculation of the LOFT L2-3 large break LOCA.
It has been hypothesized that this enhanced heat

a. The term quality as used here refers to the equilibrium quality
Reference 7 provides a review of the different definitions of
quality that can be used
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Figure 1. Synthesized low-quality effect on film boiling.
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transfer at low quality shown in FI%UI’C 1 produces
many forced convective quenches.® The quenches
are produced when a low-quality mixture advances
past a given fuel rod location which is in film boil-
ing and produces an increase in the convective heat
flux, as would occur in Figure 1 if the dotted line
were followed. If this increase in heat removal is
sufficient (based on an energy balance at the clad-
ding surface), the surface will be cooled. If the
cooldown continues long enough, the surface will
quench.

Recent low-pressure data taken by Barnard 12 and
Fung13 support the synthesized low-quality effect
in the low-flow film boiling region. Just as in the
low-pressure convective quenches, such as occur
during reflood, the same basic low-quality effect
may initiate convective quenches at higher pressure.
LOFT Experiment 12-32 provided an example of
the inﬂucm,e of this type of convective-initiated
qucnchlng 8 Limited high-pressure data support-
ing this low—quahly effect were obtained by
Polomik. !4 More recent high- prcssure data (up to
9 MPa), ob(amed by Groeneveld !5 at mass fluxes
above 111 kg/ m2-s, further support the low-quality
effect. The need for additional post-CHF data to

investigate the low-quality effect at flow rates of
less than 110 kg/m2 -s and at high pressures was the
motivation for this investigation.

The post-CHF data described in this report are
also applicable to a second type of transient which
involves what might be termed ‘‘uncovered core,"’
post-CHF heat transfer and may arise from a
number of scenarios, the Three Mile Island Unit 2
accident being one such example. Recent studies in
the Severe Accident Sequence Analysis Pro-
gram 16-18 4t the INEL indicate that low-flow-rate
(2to 150 kg/s-mz), low-to-high-quality, post-CHF
nonequilibrium conditions exist at high pressure
during both pressurized water reactor station
blackout accident sequences and boiling water reac-
tor anticipated-transient-without-scram accident
sequences. Accurate predictions of the early phases
of clacding heatup (< 1200 K) prior to significant
cladding oxidation are important in determining if
significant cladding oxidation and core damage will
occur, as well as the timing of such events. If ¢clad-
ding oxidation occurs, the degree of oxidation deter-
mines the total amount of hydrogen generated.
Whether or not a cladding rupture takes place deter-
mines whether the fission product source term is an




important factor during the later stages of the
accident. When the fission product release does
occur, fission product transport and deposition are
also dependent on the degree of vapor superheat.
The total amount of hydrogen generated, the fis-
sion product source term, and fission product
transport are those factors currently felt to be of
significant importance to nuclear reactor safety. 19

Thermodynamic nonequilibrium is also an
important aspect of current state-of-the-art com-
puter codes. Advanced compuier codes such as
RELAPS20 and TRAC21:22 attempt to describe the
post-CHF phenomena through the use of numerous
heat and mass transfer models. These models incor-
porate methods to represent both wall and inter-
facial considerations and allow for unequal
velocities between the phases as well as for thermo-
dynamic nonequilibrium.

Thermodynamic nonequilibrium between the
phases was first suggested by Parker and Grosh?3
and was measured in tubes by Mueller: 24
Polomik;~ 5 and, more recently, by 8Jhawan 26,27
Annunziato, Cumo, and Palazzi;*® and Evans,
Webb, and Chen.2 The nonequilibrium data of
Mueller, Polomik, and Annunziato-Cumo-Palazzi
are in the high-quality region, while those of
Nijhawan and Evans-Webb-Chen cover a wide
range of qualities at low pressures. These data, with
the exception of that of Annunziato-Cumo-Palazzi,
represent a measurement at a single point (eleva-
tion). All data are still limited in both number and
parametric ranges. Only the data of Nijhawan and
Evans-Webb-Chen are well documented. (The
experiment discussed in this report was developed
to extend the work of Nijhawan and run in parallel
with Evans-Webb-Chen.)

Due to measurement difficulties, the measure-
ment of thermodynamic nonequilibrium in rod
bundles has received little attention. Measurements
of vapor superheat in a rod bundle have been
reported by Rosal30 under reflood conditions.
However, the definition of the local conditions that
occur in a rod bundle are not as well determined
as those in the single-tube experiments.

Thus, the need for additional nonequilibrium,
post-CHF data for the development and verifica-
tion of post-CHF heat and mass transfer models
important to fuel rod quenching, uncovered core
heatup, and fission product transport modeling is
apparent.

Another important concern is the effect of fis-
sion product decay heat and vapor superheating on
the transport of the fission products. It is believed
that much of the transport of the important com-
pounds (cesium iodide and cesium hydroxide) is
caused by condensation of these species on silver-
indium-cadmium aerosols from the control rods. A
key unresolved question is the distribution of the
condensates between acrosol surfaces and immobile
wall surfaces. The distribution is a function of the
aerosol and wall temperatures. These temperatures
are both dependent on the degree of vapor super-
heating occurring in the core. Since as much as 30%
of the decay heat may be associated with material
released from fuel assemblies, 3! detailed heat and
mass transfer correlations will be required to
understand the transport of fission products from
reactor cores during hypothetical severe fuel dam-
age accidents. Thus, one of the first steps required
in this modeling of fission product transport is the
determination of vapor superheat.



3. EXPERIMENT DESCRIPTION

This section presents a brief description of the
experiment, providing only that information nec-
essary to make use of the results of the experiments.
Detailed descriptions of the tesi loop, test section,
test conditions, operating procedure, data acquisi-
tion system, measurements, and measurement
uncertainties are included as Appendixes A through
F for those who require the information.

3.1 Experiment Objectives

The objectives of the experiment were to: (a) pro-
vide additional data to support the synthesized low-
flow, low-quality effect in film boiling at pressures
up to 7 MPa, (b) to provide nonequilibrium data,
at pressures up to 7 MPa, over as wide a range of
flow rates and fluid qualities as possible, and (¢) to
measure the rate of change of vapor superheat (and
therefore, actual quality) with respect to length by
measuring the vapor superheat at multiple axial
locations in the test section.

3.2 Test Section Description

The post-CHF experiments were conducted in the
Blowdown Loop of the Thermal-Hydraulics Experi-

ment Facilitv at the INEL. The main loop con-
figuration is schematically shown as part of Figure 3
and consists of a pressure vessel, a coolant pump,
a warmup heater vessel, and associated valves and
piping. The purpose of the main loop is to provide
a high-temperature, high-pressure water supply to
the test section (also shown as part of Figure 3) in
a once-through manner. A feed and bleed system
maintained the main loop in a subcooled, liquid
full, constant pressure condition. The outlet of the
test section was connected to a surge tank (Figure 3)
with a regulated nitrogen supply to provide a con-
stant back pressure during a test run. Details of the
test loop configuration are included in Appendix B.

The test section, schematically shown in Figure 4,
consisted of a vertical, Inconel-625, seamless tube
with a 19.14-mm OD and a 15.7-mm [D. The initial
heated length of the test section was 213.4 ¢cm. The
hot patch technique, developed by Groeneveld and
Gardiner,32 was used in this experiment to create
dry patches at the test section inlet and exit in order
to prevent a quench front from entering the test sec-
tion during the steady-state experiments. Drawings
of the test section and hot patches are provided in
Appendix G. As shown in Figure 4, the test section
wall temperature was measured at 38 different axial
elevations. Vapor superheat was also measured at
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three elevations, using a double-aspirated sieam
probe developed by Ni jhawan.26'27 Details of the
test section configuration and measurements are
included in Appendixes A and E.

3.3 Test Conditions

Originally, the post-CHF experiments were to be
conducted only in the steady-state mode, with the
quench front stable at the inlet to the lower hot
patch. Once testing began, however, it was deter-
mined that a quench front propagated into the test
section for mass fiuxes over 2§ kg/mz-s and
pressures greater than 0.7 MPa. This inability to
perform a complete series of steady-state experi-
ments over a wide parametric range of test condi-
tions was shown, during a posttest dissection and
metallurgical analysis, to be due to a faulty braze
of the lower hot patch. The faulty braze resulted
in the performance of two types of experiments. A
steady-state series was performed over a limited
data range, and a slowly moving quench front series
(quasi-steady-state) was performed over a much
wider data range. Section 4.1 justifies the use of this
latter type of experiment to obtain steady-state data.

The steady-state series, performed over a limited
data range, covered a pressure range of 0.2 to
0.7 MPa, a mass flux range of 12 to 24 kg/mz's.
a heat flux of 7.7 to 27.5 kW/m2, and a test sec-
tion inlet equilibrium quality range of 38 to 64%.
The slowly moving quench front experiments cov-
ered a pressure range of 0.4 to 7 MPa, a mass flux
range of 12to 70 kg/‘mz-s. a heat flux range of 8
1o 225 kW/m?, and a test section inlet quality range
of <7 to 47%.

3.4 Operating Procedure

To initiate an experiment, the main loop was first
heated to a temperature that provided fluid at the
desired test section inlet quality when flashed across
the inlet flow control valve (FCV-IT in Figure 3) at
a given test section pressure. The surge tank and test
section were initially pressurized with nitrogen to the
desired test pressure, with no flow in the test section.
The test section and hot patches were slowly heated
to the specified temperature for the experiment.

During performance of the steady-state experi-
ments, when the main loop, test section, and hot

patches were at the specified temperatures for a
given test run, flow from the main loop was cir-
culated through one of the flow orifice lines, the
inlet flow control valve, and the test section in a
once-through manner. Flow to the test section was
then adjusted through the inlet flow control valve
until the desired flow rate was obtained. In order
to maintain the set temperatures, power to the hot
patches and the test section was controlled auto-
matically by an EPTAK microprocessor. To pro-
vide measurement of the vapor temperature, the
vapor probe aspirating valves were opened and
adjusted.

When all parameters were stable, their measure-
ments (data) were recorded for a period of several
minutes, with either the test section temperature or
voltage (power) being controlled. The constant-
voltage tests resulted in less fluctuation of the test
section power. However, when the parameters for
temperature- and voltage-controlled portions of the
experiment were time averaged over a period of 60 s
to obtain a data point, the values were basically the
same.

The process of lowering the test section temper-
ature and taking data was repeated until the test sec-
tion inlet quenched. Each temperature counted as
a test run. A backflow of nitrogen from the surge
tank was initiated after quench, and low power was
applied to dry out the test section. Conditions were
then reset for another series of steady-state
experiments.

The operating procedure for the quasi-steady-
state experiments was sim.lar to that for the steady-
state experiments, with the following exceptions,
The lower hot patch was heated to the saturation
temperature at the correspording test section
pressure for a given test run. This process eliminated
(a) heat transfer between the hot paich and the
incoming fluid, to simplify determination of the test
section inlet fluid quality, and (b) heat losses from
the hot patch to the environment.

Data recording began just prior to initiating flow
to the test section. During quasi-steady-state
Runs 50 through 127, the inlet piping configuration
was the same as for the steady-state runs. Due to
flow control limitations with the inlet micrometer
ing flow control valve, a period of up to about 120 s



was required to obtain a steady flow rate during
these experiments. The result was that the quench
front had generally propagated from about 15 to
45 ¢m into the test section before the flow rate was
stabilized.

Following Run 127, the inlet piping configura-
tion was changed, as described in Appendix C, to
allow a stable flow rate to be preset before divert-
ing flow into the test section. This method of opera-
tion was found to be very successful, with useful

data being obtained from the beginning of the test
section quench.

The amount of nonequilibrium at each vapor
probe decreased as the quench front moved up the
test section during the quasi-steady-state test runs.
The vapor probes encountered more frequent rewets
and recoveries as the quench front approached, and
generally quenched permanently when the quench
front was within about 15 to 30 ¢cm of the probe.
When all of the vapor probes had encountered per-
manent quenches, the test run was terminated.



4. EXPERIMENT SELECTION AND DATA REDUCTION ANALYSIS

This section describes the steps taken to choose
which experiments were to be analyzed, as well as
the steps taken to reduce the raw data recorded at
the facility to the final selected data points presented
in this report. A heat transfer ‘‘data point’" is
defined by the measurement of the vapor tempera-
ture at a given elevation in the test section, along
with the following quantities: test section pressure
and associated saturation temperature; mass flux;
test section inlet equilibrium quality and enthalpy;
and wall temperature, equilibrium quality, and con-
vective heat flux at each wall thermocouple loca-
tion, For example, a data point was obtained
corresponding to each operating vapqr probe in the
test section during a steady-state ry

4.1 Experiment Selectio

A selection of which experiments
analyzed was required for two reasony.
limited amount of the data taken was of marginal
quality, generally due to nonexistent or poor vapor
temperature measurements, that it was not ¢ aa-
lyzed. Second, sufficient funding was not available
to reduce all of the data. These factors led to the
selection procedure discussed in this section.

Selection of the steady-state experiments to be
analyzed was a siraightforward procedure in that
only those experiments which had a stable operating
condition were chosen. This eliminated those runs
for which the lower hot patch was unable to hold
the quench front out of the test section and resulted
in 37 steady-state runs for analysis.

The selection of the quasi-steady-state experi-
ments for analysis was more subjective, with three
key considerations entering into the procedure. The
first was that the quench transient be slow enough
that steady-state heat transfer conditions existed;
the second was the quality of the vapor probe mea-
surement; the third was the relationship of the indi-
vidual experiment to the parametric distribution of
all experimental runs. The third consideration
resulted in the analysis of some runs which were not
as good as others (in terms of vapor probe readings,
for example) in order that (a) a data base covering
the widest parametric range possible be obtained
and (b) a data base dominated by “‘easy to get"”
data be avoided.

Justification of the application of steady-state
heat transfer to transients has received rather exten-
sive study. The work of Sparrow and Sicgc:l-"3 and
Siegel34 is typical of this effort. Their studies show
the regions over which this approximation is valid,
but basically the requirement is that the thermal
changes due to heat transfer at the wall be slow
compared to the resident time of the fluid. This
means that the fluid must move through a tube,
such as that used for these experiments, with
minimal change in the thermal state of the tube. All
test runs met this condition.

In looking at the response of the vapor probes,
it was necessary to make a qualitative judgment of
each experiment. For some test runs, the vapor
probes were quenched frequently and recoveries
were not sustained, as shown in Figure § for
Run 178. A confident vapor temperature could not
be obtained from this type of response; therefore,
this run was not analyzed. The quality of the vapor
probe measurements for other (test runs ranged from
periodic quenches and sustained recoveries to essen-
tially no quenches at all. Therefore, some engineer-
ing judgment was involved in selecting times or
inferred vapor temperatures for data points.
Figure 6 shows a vapor temperature measurement
at the 152.4-cm elevation for Run 119, during which
sustained recoveries were obtained between
quenches of the probe. In this case, confident data
points could be obtained during the sustained
recoveries, or inferred data points could be con-
fidently interpolated between the sustained
recoveries. Figure 7 shows the measured vapor
temperature at the 152.4-cm elevation for Run 78,
during which there were essentially no quenches of
the probe. A confident data point could be obtained
at any time during this type of experiment. Each
test run was evaluated on this basis and given a
rating between one and five, called the priority
number. A rating of one indicated an unacceptable
test. A rating of two generally meant the test was
acceptable from the standpoint of thermal-
hydraulics, but no valid vapor temperature
measurements were obtained. Run 178 (Figure §)
provides an example of such a situation. Those runs
with good, clear vapor temperature measurements
and good (hermal-hydraulics, such as shown in
Figure S were given a rating of five. Runs with good
thermal-hydraulics and vapor temperature measure-
ments with guenches and sustained recoveries—
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Figure 6 being an example--were given a rating of
three or four, depending on the number and dura-
tion of the recoveries

Having gone through these two considerations
for each test run, the runs were then plotted in the
inlet gquality/mass flux plane for each pressure
grouping used in these experiments. The run
number, ranking, and a preliminary average heat
flux (based on test section power) were noted for
each run, as shown in Figure 8 for 3.5 MPa. From

these plots, quasi-steady-state runs that were to be

reduced were chosen on the following basis

(a) ensuring the widest possible parametric range,

(b) picking the better (higher ranking) ot equivalent
runs in a given region, and () ensuring that the data
base obtained would not be dominated by data in
a given subregion due to a surplus of goed runs in
that region

4.2 Data Reduction Analysis

'he data reduction effort was divided into

(a) time averaging, (b) screening for spurious data
points, and (c) calculating local hydraulic and heat
flux conditions

following subsections

These topics are discussed in the
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4.2.1 Data Averaging. To reduce the amount of
data to a manageable quantity, the raw data (taken
at a rate of 50 samples per second) from those chan-
nels to be used in the analysis were averaged to
obtain a single point to represent each second. This
average was obtained by taking the mean value of
the middle 10 points of each 50-point segment, and
then setting the time to the midpoint of that seg-
ment. Al"hough the selection of a I-s time step was
somewhat arbitrary, the averaged data were checked
against the original data to ensure that a sampling
frequency sufficient for the phenomena being
measured was provided. The averaged data were
stored on permanent file for later access.

422 Data Screening. Program DTAFIX was
written to screen out any spurious data introduced
by voltage spikes in the data acquisition system. 7he
standard deviation was calculated at each data point
using the point in question, as well as the
10 preceding and the 10 following. If the data point
in question fell outside 2 standard deviations, it was
replaced with the same value as the preceding data

point.

Any corrections to the data were also made in
program DTAFIX., These changes were a result of
known offsets and/or uncertainties in the data, as
detailed in Appendix E. The corrected data were
also stored on permanent file to be used as input
to the data redrction program.

4.2.3 Data Reduction and Calculation of Local
Conditions. The data reduction program was writ-
ten such that either steady-state (fixed quench front
in the lower hot patch) or quasi-steady-state (mov-
ing quench front) runs could be analyzed.

Inherent in the reduction of the experimental data
described in this section is the assumption that the
mass flow, heat generation, and test section inlet
conditions are constant cver each time step.
Neglecting the transient terms in the analysis of the
hydraulic side of the experiment is in keeping with
the assumptions of a quasi-steady-state experiment,
as discussed in Section 4.1, The largest degree of
uncertainty introduced by this assumption is due to
the effects of mass storage in those low void and
subcooled experiments, However, due to the long
duration of these runs, the effect is minimal for even
these cases. The change in the stored energy of the
test section due to heating or cooling of the tube
is, however, accounted for from time step to time
step.

13

For the calculation of heat flux, the test section
was divided into segments defined by the available
wall thermocouples for that particular run. The
segments were defined from the midpoint between
adjacent thermocouples; consequently, the thermo-
couple is generally not at the midpoint of the seg-
ment, nor are the segments of equal length. If, for
any given run, a thermocouple had failed, the
adjacent segments were automatically increased in
length. All thermal variables were considered con-
stant throughout each segment for any given time
step.

The hydraulic or fluid segments were defined
from thermocouple location to thermocouple loca-
tion such that the top of each fluid segment cor-
responded to a thermocouple elevation. When
vapor probes were encountered in a fluid segment,
additional calculations were made to define local
hydraulic conditions at the probe locations.

The calculation sequence is shown in the flow
chart in Figure 9. The function of the individual
subprograms is discussed below.

Data input to the reduction program are read via
subroutine SETUP. In addition to the experimen-
tal data which are read from the previously
described DTAFIX file, the user must input iden-
tification and geometry information defining the
location of the thermocouples and vapor probes.
The start and stop times for the analysis are
included, as well as the selection of options concern-
ing heat loss calculations. Once the data are read
in, the program sets up the tube heat transfer and
fluid segments and then determines which segments
are associated with the vapor probes. Further pro-
gram description is supplied in Appendix E.

Subroutine QFRONT is called next to determine
the quench times for each test section wall thermo-
couple location for the moving quench front runs.
This subroutine looks at all the data on the file and
is not limited by the start and stop time input by
the user. The quench times are defined as the time
when the dT/dt of the test section wall thermo-
couple is maximum, once the value exceeds 10 K/s.
Figure 10 presents a typical thermocouple trace at
the 115.6-cm elevation for Run 102, showing the
maximum dT/dt determined, which was 39.5 K/s
at 417.5 s. The subroutine then calculates the
quench front location and velocity as a function of
time and finds the quench times, regardless of
whether the tube is quenching from top or bottom,



or both, Figure 11 is a typical plot obtained for
Run 102. The computed quench front elevation and
velocity are limited to the bottom-up quench.
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Flow chart for MAIN program showing
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The two previously described subroutines are
called only once during the execution of the data
reduction program. The balance of the analysis
steps are performed for each time step (1 s) for only
the duration selected by the user.

The thermal-hydraulic state of the fluid entering
the test section is determined in subroutine
TUBEIN. The fluid enthalpy entering the lower hot
patch is determined from the loop pressure (PE-3)
and the temperature at the fiow control valve
(TE-FCV-1T). This neglects heat losses between
TE-FCV-IT and the lower hot patch, since that line
has heater tape set to the saturation temperature.
The flow rate is calculated from the orifice differen-
tial pressure measurement, and the fluid density is
defined by the loop pressure and temperature. The
change in enthalpy as a result of the lower hot patch



can be included, if the user desires and if the power
input to the lower hot patch minus the calibrated
heat losses to the environment are considered. As
noted previously, except for the steady-state runs,
the lower hot patch temperature was maintained as
close as possible to the saturation temperature, thus
minimizing any transfer of heat from the lower hot
patch to the fluid.

Subroutine QTUBE calculates the inside tube
wall temperature and the local heat flux from each
tube segment to the fluid for each 1-s time inter-
val. The local convective energy transport is cal-
culated by considering each component separately
in the energy balance for the individual tube wall
segment, as shown in Figure 12.
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meta M
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Qcony» the heat transferred to the fluid, is then

Q =Q. . *+Q

conv gen acon ~ Uoss

- A

- oC AT AZ

(2)

where Aperal @C AT AZ represents the change in
tube wall stored energy for a 1-s time interval.
Appendix K presents greater detail on the evaiua-
tion of each of the above terms.

In actuality, the axial conduction term was not
included in the above energy balance because it is
small, except around the quench frent, and even
there does not affect the net deposition of energy
to the fluid. The Q)4 term is optional, as specified
by the user, and was used only for the steady-state
runs. However, it did influence the selection of the
data points chosen from tae quasi-steady-state runs
and is discussed in Section 4.3 and Appendix I.

The calculation of iacal fluid conditions at each
thermocouple takes place in subroutine BAL. The
program sums the heat flux from the tube wall to
the fluid, calculates the local enthalpy, and then
calculates the {0 al equilibrium quality from

(3)
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Figure 12. Energy balance for tube wall segment.

and equilibrium homogeneous (assuming no siip)
void fraction from

VOIDE = A8

4)

Cg
XE +-2(1 - XE)
5

A heat transfer coefficient, based on saturation
temperature, is defined for each level.

The actual vapor temperature is measured at the
elevation of the vapor probes. Consequently, it is
possible to calculate the actual quality as determined
from



- (5)

and the actual homogeneous void fraction as given
by

VOID = - 3A : )
XA +Q—"u - XA)

f

The actual quality reflects the nonequilibrium of the
process and may also be called the flow quality. See
Lahey and Muody7 for a discussion of the different
definitions of guality which may be used.

The results of the data reduction analysis are
preserved in several ways. The printed output is
stored on microfiche. As a part of the data reduc-
tion program, plots of wall temperature versus
elevation are generated each time a thermocouple
quenches; these plots are also stored on microfiche.
The plot file is stored on permanent file so that hard
copies can easily be made. All of the calculated
variables are also stored on permanent file, which
is ultimately reformatted to CWAF format for ease
of plotting variables versus time. When all the per-
manent files for any one run are completed, they
are all transferred to tape for storage.

The final magnetic tape for each run contains the
following files:

AVE®*** Averaged data
Fixree Corrected and screened data
RZETeee Results from data analysis run
PLY e Plot file for temperature/elevation
plots

CALA*

Ll
g:tg," CWATF files of calculated variables as
CALD#**+ ( @ function of time
CALE***
CALF*>

where *** represents the experiment run number.

4.2.4 Calculation of Vapor Generation Rates.
From the vapor continuity equation, the volumetric
vapor generation rate, I', may be written as

r

d(XA)

The actual guality, XA, could be determined as
discussed in the preceding section. For those exper-
iments which had multiple probes operating, the
rate of change of actual quality with respect to
length was obtained using a simple forward finite
difference evaluation. As shown, multiplication of
the resulting value by the measured mass flux vields
the volumetric vapor generation rate. If only two
vapor probes were in operation, a singie value of
volumetric vapor generation resulted and, due to
the difference scheme, was defined as the I at the
lowest probe. With three probes in operation, two
values of I" were obtained. The first I’ was found
from Probes 1 and 2 and was defined as the I at
Probe |. The second I' was found from Probes 2
and 3 and was defined as the I" at Probe 2. This for-
ward difference definition of ' was utilized, as
opposed to a central difference scheme which might
define the I as halfway between the probes, in order
that a mcasured value of vapor temperature at a
probe could be used instead of an iaterpolated
vapor temperature fromn the two probe measure-
ments during the comparison of I’ models with the
data.

The use of multiple vapor probe measurement
stations in the calculation of I' has an advantage
over the single-probe measurement coupled with a
moving quench front test, such as employed by
Evans, Webb, and Chen.Zé The single-probe tech-
nique obtains a vapor temperature measurement as
the distance from the quench front decreases dur-
ing the quenching process. Thus, a rate of change
of actual quality with respect to length can be
calculated; however, this is not with all parameters
constant. For this type of experiment, the quality
at CHF is changing. Thus, numerous data points
must be obtained in order that I' may be correlated.
However, the multiple-probe configuration pro-
vides a direct measure of " for either steady-state
or quasi-steady-state experiments. The data may
then also be utilized in the same manner as single-
probe data. One hundred and sixty-two vapor gen-
eration rate measurements were obtained from the
multiple-probe data. The vapor generation rate data
are presented in Appendix H.

4.3 Selection of Reportable Data
Points

This section describes the procedure used to select
the heat transfer data points reported in Appen-
dix H. Thirty-seven steady-state runs and seventy-
one quasi-steady-state runs were selected for



analysis to cover the range of parameters inves-
tigatec. One data point at each functioning vapor
probe v as generally obtained for each steady-state
test run, resulting in 83 heat transfer data points.
Vapor temperature, wall temperature, flow rate,
test section power, and other experimental measure-
ments were analyzed over a period of approximately
100 s to obtain the data point values reported.

Data exist at 1-s intervals for the quasi-steady-
state runs, as noted earlier. However, each point
does not necessarily represent new information,
since these runs change relatively slowly in order
to yield steady-state data. Thus, a criterion was
developed so that unique data points might be
selected. Early analysis of the data indicated that
distance from the quench front seems to be ore of
the key parameters in the results, so that a simple
criterion to select unique data points became the
quench of each wall thermocouple. This provided
measurements with the quench front location
typically changing 7.62 cm between each data point.
This was the general criterion used in the selection
of each quasi-steady-state data point, with some
liberties taken if a measured vapor temperature
could be obtained, instead of an inferred one, by
selecting the point slightly earlier or later than the
exact time of quench indicated by a given wall
thermocouple.

Using this criterion, the 71 quasi-steady-state
experiments yielded actual data points and inferred
data points. For each actual data point, the vapor
temperature, wall temperature, wall heat flux, and
other reported parameters were averaged over a cer-
tain time interval, depending on the variation in
parameters at the time of the data point. This
method resulted in the local time-averaged values
reported in Appendix H; and primarily smoothed
the variations in calculated wall stored energy,
which otherwise would have been large enough to
cause a significant error in instantaneous wall heat
flux. An alternative method is that suggested by
Delhaye,35 which applies a double-time-integration
technique to ensure a continuous first derivative,
thus controlling the stored energy term.

As noted earlier in Subsection 4.2.3, the Q)¢
term of Equation (1) did influence the selection of
the quasi-steady-state data points. The Q)¢ term
is caused by two factors; (a) the insulation around
the test section, and (b) a gamma densitometer
which was installed after Run 50 in an effort to
measure density at the 121.92-cm elevation. Gen-
erally, the influence of the insulation occurred at

all axial locations along the tube. The influence of
the insulation, discussed in greater detail in Appen-
dix I, has a second-order effect, due to the opera-
tional procedure and the data selection procedure.
The gamma densitometer was installed in an effort
to measure density and the calculated slip. The
measurement proved unsuccessful and 1s not
reported; however, the gamma densitometer and the
clamps used to position the test section produced
greater heat losses than those associated with the
insulation, causing a local temperature depression
due to the nearness of the gamma source (1.27 ¢m
from the tube).

Since a calculation of the local losses to the
gamma source and centering clamps was not feasi-
ble, a procedure was required to select data for
which the losses at the gamma densitometer had
become small. From Equation (1-7) of Appendix I,
the local cooldown rate is given by

a1
dt  oC qgen
4di
j d 2 -d: Yoay * Yous’] ®
0 i

which is the same as Equation (2), except that it is
written in terms of heat flux instead of energy.
Equation (8) may be rewritten as

2
d " -d
5 0 i dT
Yeonv = Ygen ” zai )QCHT ®
where Qeony = Gdeonv *+ Qlosse Similarly,

Equation (2) yields

Qs ™ Qgcn-A

AN oC AT AZ (10)

metal

where Qiony = Qcony - Qloss: Thus, Qgony oF
Qéony are the quantities which the current data

analysis procedure vields, and by ensuring that

Qjoss O dloss = 0, the desired Q. ny OF Geony are
obtained.

Two steps were taken to ensure that the heat
losses were small enough to yield valid data. If it
is required that dT/dt = 0, the losses must be
decreasing. This decrease in heat losses results from
the fact that the insulation next to the tube or the
clamp contacting the tube must have reached the



maximum temperature and be decreasing in tem-
perature. As seen in Equation (8), this requirement
only implies that

4d.
i

qscn - d !’di) qconv T qloss) 4
0 1

and does not yield any information as to the relative
magnitudes of goqpny and Qjogs. The second step
employed is to estimate q.q,,, and compare it to
Q' cony- Once this difference is made small enough
by waiting until later in the experimental run before
data are selected, valid data will be obtained.

To estimate the ggopy required by this second
step, it is assumed that the heat transfer coefficient
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upstream of any vapor probe location is continuous
and smooth with respect to axial position z. This
heat transter coefficient is obtained on the basis of
saturated fluid temperature instead of the super-
heated vapor temperature, since the vapor temper-
ature is not known. Then, the saturated heat
transfer coefficient data upstream of the gamma
densitometer is curve fit to yield values through the
temperature depression region to vield an estimated
saturated heat transfer coefficient which, in com-
bination with the saturated wall superheat, yields
the estimated q.qpny- Once the difference between
the estimated qqpy and Q' ooy becomes less than
10% for all thermocouples meore than 2 cm
upstream of vaper Probe 1, data point selection for
that run may proceed.

— ]



5. RESULTS

This section discusses the work done both to
ensure the validity of the data and to analyze it. To
er:ure the validity of the data, the replication of
several tests was investigated, and a comparison of
steady-state to quasi-steady-state test runs was
made. In analyzing the data, parametric plots of
the ranges and distributions of the test variables are
presented. This is followed by the results of a regres-
sion analysis, performed to help identify the key
parameters. Finally, comparisons between the data
and existing correlations and correlation packages
used by the advanced computer codes are presented.

5.1 Repeatability

The repeatability of the current tests was checked
from several aspects. First, repeated runs of several
tests were made to investigate replication for both
the steady-state and quasi-steady-state tests.
Second, comparison of test results from this test
series was made with previously obtained data.<6
Third, comparison was made between different
vapor probes as the quench front progressed up the
test section during the quasi-steady-state testing.

5.1.1 Repeatability of Individual Tests. The
results of three repeated steady-state experiments
(12,14, and 36), at a mass flux of approximately
19.5 kg/m2 ‘s and a pressure of 0.4 MPa, are shown
in Figure 13, The axial temperature distribution of
the test section wall is shown in addition to the
vapor superheat measurements. Good replication
was observed for these test runs with the vapor
temperature within the uncertainty of the measure-
ment. It can be seen tha. significant vapor superheat
occurs and increases with increasing local equi-
librium quality or distance from the quench loca-
tion (lower hot patch). The vapor superheat at the
measurement elevations was approximately 75% of
the wall superheat, typical of differences encoun-
tered in the steady-state experiments. Superheating
of this magnitude represents relatively inefficient
vapor-to-liquid heat transfer.

The results of two repeated quasi-steady-state
experiments are shown in Figure 14. The wall
temperature and vapor superheat measurements at
the first vapor probe location, 121.92 cm, are
plotied as a function of distance from the quench
front. This type of plot is obtained for the wall

1200 T T T
Pressure = 0.37 MPa (Tg =414 K)
1100 Mass Flux Heat Flux Test Section
Source  (kg/m2es) (kW/m?) Inlet Quality
O INEL Run 45 19.6 15.1 0.47
O LURun 37 18.7 14.7 0.34
g 1000 [~ -
Y]
.5.. Twall
g 800 - o 000%
3 3 #0900 o
@ (a2}
— Q0 -
800 I~ - P -
Do
o L]
a® “
T
7m ) oo Vapor o
- ¢
600 | 1 |
0 0.5 1.0 15 20
Distance from test section inlet (m) INEL 23086

Figure 13. Wall and vapor superheat repeatability for steady-state INEL experiments.
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Figure 14. Wall and vapor superheat repeatability for
first vapor probe during quasi-steady-state
INEL experiments.

temperature by combining the wall temperature-
time history and the quench front elevation history,
as shown in Figures 10 and 11 respectively, in order
to obtain wall temperature as a function of distance
from guench front. Since the test section inlet flow
could not be readjusted during the test and was
somewhat difficult to set up, identical operational
conditions could not be obtained, which accounts
for most of the differences shown in Figure 14. To
investigate how these operational differences
affected the results, the data shown in Figure 14
were used to determine the heat transfer coefficients
shown in Figure 15. The influence of flow differ-
ences was then taken into account by assuming that
the functional form of (he Chen-Sundaram-
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Figure 15. Heat transfer coefficient repeatability for
first vapor probe during quasi-steady-state
INEL experiments.
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Ozkaynak (CSO) phenomenological correlation36
(see Table 1) was correct and using these flow cor-
rections from the CSO to eliminate the flow
dependence from the heat transfer coefficient to
produce Figure 16. This comparison shows excellent
agreement between the two runs. Comparison at
.other levels is also good and within the data
uncertainty.
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Figure 16. Heat transfer coefficient repeatability for

first vapor probe, corrected for flow dif-
ferences, during quasi-steady-state INEL
experiments.

5.1.2 Repeatability With Respect To Other
Experimental Data. Two experiments were con-
ducted for the purpose of comparing the resuits with
data taken previously at Lehigh University.“"6 Good
agreement of wall superheat and vapor superheat
was observed for the experiments shown in
Figure 17. Reasonable agreement was obtained
between the experiments shown in Figure 18, The
larger vapor superheat for the Lehigh experiments
shown in Figure 18 is due partially to the higher test
section wall temperatures upstream of the vapor
probe. No data are shown for the Lehigh experi-
ments above the 1.3-m level, since that was the
length of their test section.

5.1.3 Repeatability of Multiple Probe Levels for
Quasi-Steady-State Runs. As shown in Figure 14,
measurements at a given vapor probe location can
be plotted as a function of distance from the quench
front for the quasi-steady-state ruas. With multi-
ple vapor probes available in the test section, multi-
ple measurements are available for a given distance
from the quench front. Thus, as shown in Figure 19
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Figure 17. Comparison of wall and vapor superheat between INEL and Lehigh University experiment.
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for Experiment 114, a comparison can be made for
each of the vapor probes available. The three wall
temperatures show close agreement. The vapor
probe measurements for Probes | and 2 are in
agreement, with some differences shown in the
Probe 3 results.

Since the wall and vapor temperatures are rela-
tively close together, showing significant non-
equilibrium, the heat transfer coefficients, shown
in Figure 20, indicate a larger difference in heat
transfer coefficient for the third vapor probe. Since
the dryout quality at the quench front is changing
as the quench front progresses up the test section,
an exact overlay of the results for the three probes
depends on the sensitivity of the heat transfer to the
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Figure 20. Multiple-probe heat transfer coefficients for
INEL quasi-steady-state Run 114,

dryout quality. Thus, the heat transfer coefficients
for all three probes should overlay if this sensitiv-
ity to dryout quality is low, indicating a slight
problem with the third probe measurement. How-
ever, if the sensitivity to dryout quality is great
enough that an exact overlay should not result, a
slight problem with either the first or second
measurement must exist. Figure 21 further inves-
tigates the results for Experiment 114 by account-
ing for the vapor flow differences occurring at the
different measurement levels, using the same fac-
tors as previously used to obtain Figure 16. This
indicates that the flow differences which occur
between the different levels do not significantly
affect the results.

To further investigate the replication of the
multiple-level probe results, the results of
Experiment 115, which was a repeat of Experi-
ment 114, are presented in Figure 22. Generally,
more scatter is observed with both the wall temper-
atures and vapor temperatures than occurred dur-
ing Experiment 114, resulting in more general
scatter of the heat transfer coefficients of the three
probe levels, as shown in Figure 23. Including the
flow effect slightly improves the comparison, as
shown in Figure 24, but this is not a significant
improvement.

From the replication resuits presented in Subsec-
tions 5.1.1 through 5.1.3, it is concluded that good
repeatability generally exists within the INEL data
base, as well as reasonable comparison with data
taken at Lehigh University. Generally, as good or
better comparisons are obtained between probes at
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Figure 21. Multiple-probe heat transfer coefTicients cor-
rected for flow difference for INEL quasi-
steady-state Run 114



5.2 Steady-State and Quasi-
Steady-State Comparison

5.3 Data Base Comparison of
Measured and Calculated
Variables
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Figure 25. Comparison of wall and vapor superheats
for steady-state and quasi-steady-state tests.
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Figure 26. Comparison of heat transfer coefficients for
steady-state and quasi-steady-state tests, cor-
rected for flow differences.

is done in order to provide an understanding of the
distribution of the data which cannot be obtained
from quoted data ranges. Additional parameter-
versus-parameter plots are presented on microfiche
at the end of the report. Also, a discussion of the
synthesized low quality effect, as shown in Figure 1,
is presented, since this is available as one data
comparison.

As a general rule, the distribution of data over
the various parameter ranges is quite uniform, with
certain exceptions caused by physical limitations of
the system. Figure 27 is a plot of pressure versus
mass flux for all the reduced data. There are basi-
cally three pressure levels, 0.5, 3.5, and 7.0 MPa,
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each having a range of mass flux from 10.0 to
70.0 kg/’mz *s. There is a slight concentration of low
mass flux data at the low pressure range, arising
from the steady-state data.

Figure 28 shows the ranges of equilibrium quality
and actual quality. There is a uniform spread of
data over the equilibrium quality range from 0.1
to 1.1, resulting in an actual quality range of 0.1
to 0.8.

The data ranges for critical heat flux quality and
distance from critical heat flux are shown in
Figure 29. The quality at the CHF location spans
the range from 0 to 0.7 and is fairly uniformly
distributed over that range. Data were taken very
close to the CHF location and up to about 2 m
downstream from the CHF location.

Vapor and wall temperatures are shown in
Figure 30. The vapor temperatures cover the range
from 400 to 950 K, whreas the wall temperatures
range from 650 to 1250 K. The diagonal line on the
figure, given by Tyapor = Tyal - 100, represents
a minimum lemperature difference between the wall
and vapor of 100 K for all of the data.

The two parameters, heat flux and heat transfer
coefficient, are plotted in Figure 31. The heat flux
spans the range from 0to 1.8 x 105 W/m2,
whereas the heat transfer coefficient, defined as
heat flux/(Tyq))-Tyapor), ranges from 0 to
600 W/m= K.

Figure 32 is a plot of heat flux versus distance
from CHF, and it indicates a lack of data in the
distance range above 1.2 m and in the heat flux
range above 6.0 x 10* W/m2. This data void is a
result of having to reduce the length of the test sec-
tion in order to achieve the higher heat fluxes, thus
eliminating the upper two vapor probes.

Figures 33 and 34 show the equilibrium quality
and the actual quality plotted against the gquality
at CHF, respectively. The diagonal line on each plot
indicates where the equilibrium quality or the actual
quality is equal to the quality at CHF. The equi-
librium quality is always greater than the CHF
quality for the data, and, theoretically, the actual
quality should also be greater than the CHF quality;
however, there are a few points where the actual
quality is shown to be less than CHF quality. This
is caused by the uncertainty in the measured vapor
temperature which is used in the calculation of
actual quality.
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Figure 29. Distance from CHF and CHF quality ranges of reduced data.
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Figure 32

Heat flux versus distance from CHF for reduced data.
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A plot of the data shown in the equilibrium
quality/heat flux plane is shown in Figure 35. No
obvious trends exist, such as indicated in Figure 1,
due to the influence of the many other variables.
For a given experimental run, the equilibrium
quality increases as the distance downstream of the
quench front increases. The energy added from the
wall decreases as the distance downstream of the
quench front increases due to the effect of stored
energy from the wall. Thus, it can be argued that
the heat flux increases as the equilibrium quality
decreases for a given experimental run. This trend
can be observed in Figure 35 in several strings of
the data associated with particular runs. However,
this is not the same information as indicated in
Figure 1, due to the fact that the wall temperature
changes as a function of distance from the quench
front. A plot of the data within restricted ranges,
in order to produce plots similar to Figure 1, vields
results with only limited data for each case, such
that direct conclusions cannot be drawn concern-
ing the low-quality effect.

From a thermodynamic nonequilibrium point of
view, the quality effect with respect to equilibrium

1.2 1 | 1

quality is not meaningful. It was originally sug-
gested8 that the actual quality would have a trend
similar to the equilibrium quality. Plotting the
actual quality and heat flux relationship, with
respect to Figure I-type plots, also yields insuffi-
cient data on each plot to draw any conclusions.
Current thinking, however, questions the validity
of the suggested low-quality effect with respect to
the actual quality. The void fraction may be a more
representative quantity than quality when the non-
equilibrium, nonhomogeneous (unequal velocities
between the phases) case is considered. Void frac-
tion should replace the quality, x-axis, in Figure 1.
Since
XA

void fraction = - : (12)

XA +—S(1 - XA)
@
the effects of actual quality (thermal non-
equilibrium) and slip combine to yield the void frac-
tion. Due to this coupling of the actual quality and
slip to produce the void, the actual quality may or
may not exhibit the low-quality effect shown in
Figure 1, depending on the slip between the phases.
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Figure 35. Equilibrium quality versus heat flux for reduced data.



5.4 Statistical Analysis of Wall
Heat Transfer Data

A statistical fit of the data was performed using
linear regression analysis techniques. It is not
intended that the fit of the data provide a new cor-
relation to »e applied in the film boiling region, but
rather that it provide (a) insight into the data trends
from this experiment and (b) a means to determine
which parameters are important to the heat transfer
process.

The primary tool for this analysis was the STEP-
WISE linear regression code.3” The STEPWISE
regression analysis procedure uses a forward step-
wise regression method to analyze a linear regres-
sion model having as many as 25 terms, including
the intercept and dependent variable.

In the stepwise procedure, intermediate results are
used to give valuable statistical information at each
step in the calculation. These intermediate answers
are also used to control the method of calculation.
A number of intermediate regression equations are
obtained by adding one variable at a time, thus giv-
ing the following intermediate equations:

Y = BO + lel (13)

and

Y= BO - lel - Bzxz. etc.

The coefficients for each of these intermediate
equations and the reliability of each coefficient are
obtained by the stepwise procedure. The values and
reliability may vary with each subsequent equation.
The coefficients represent the best values when the
equation is fitted by the specific variables included
in the equation. The variable that is added is the
one which gives the greatest reduction in variance
of the dependent variable.

A variable may be significant at an early stage
and enter the regression equation. After several
other variables are added to the regression equa-
tion, a variable in the equation may become
insignificant. Under this situation, the stepwise
regression procedure will remove the insignificant
variabie before adding an additional variable. Thus,
at the various steps in the regression procedure, only
those variables which are significant will be included
in the regression equation.

The terms used in the statistical fit were selected
on the basis of the following criteria:

1. Parameters thought to be important to the
mechanism involved.

2. Appropriate dimensionless parameters.
The variables in the dimensionless param-
eters may be evaluated at more than one
set of conditions.

3. Parameters suggested by their use in other
correi2tions.

On the basis of the above criteria and initial
results from the regression analysis, key parameters
for the heat transfer coefficient of the phenomena
were obtained. These were found to be: (a) the
vapor Reynolds number, RE,, reflecting the
influence of vapor flow rate on the process; (b) the
vapor Prandtl number, Pry, accounting for the
physical properties of the superheated vapor; (¢) an
(XE/XA) term, representing nonequilibrium effects
[its presence indicates that heat flux is not a true
linear function of (Tyg)) - Tvapor)l: and (d) the
two remaining terms, XcyHp and (1-DZQF/D),
which represent the influence of the quench front
hydraulics and distance from the quench front

The Reynolds and Prandtl numbers are standaiu
parameters included in many correlations. Non-
equilibrium effects have been included by several
investigators, indicating their influence on post-
CHF heat transfer. Andersen38 included a term for
the vapor superheat or the vapor enthaipy for a
model of inverted annular flow. Within the data
base obtained in this program, it is probable that
the inverted annular flow regime existed near the
quench front for the higher pressures and lower inlet
qualities. Chen, Sundaram, and Chen?? included
a nonequilibrium term, A, attributed to an
increased sink effect of the liquid drops in dispersed
flow. The effects of distance from the quench have
also been included by several post-CHF researchers.
Andersen’s inverted annular film boiling model 38
with a laminar vapor film yielded a heat transfer
coefficient proportional to DZQF" /4 Similar
models, requiring a numerical solution, have been
obtained by Chan and Yadigaroglu“o and
Denham.?! Chen, Sundaram, and Chen3? also
included an entrance region effect in their dispersed
flow, post-CHF correlation, which was written in
terms of the distance from the quench front, DZQF.
This entrance region was determined to exist for



length-to-diameter ratios of 100 or less. For the
15.39-mm tube tested here, the entrance region
effect for dispersed flow should be considered for
DZQF < 1.539 m. As shown in Figure 32, this is
a significant portion of the data.

The effect of quality at CHF has been shown by
Yu and Yadigaroglu 2 to have an influence on
inverted annular flow. They included the effect in
the quality rise at the quench front due to its passage
and the differences between the subcooled inlet and
saturated coolant at the quench front. They also
correlated a heat transfer coefficient exponentially
decaying with respect to distance from the quench
front. No models are known which have included
the effects of CHF quality in the dispersed flow
regime.

It is important to realize that these quantities
[(XE/XA), XCHF, and (1-DZQF/D)] represent
effects which were found to be significant but which
may not be formatted in terms of the physical
variables truly influencing the phenomena. For
example, distance from the quench front may, in
reality, be only the best parameter available to
reflect the effects of slip between the phases.
However, since slip was not measured, it cannot be
included in the analysis.

The correlation obtained for the vapor Nusselt
number, Nu, from the regression analysis yielded
the results shown in Table 1.

The importance of each term is reflected by the
absolute value of the t-value (first column) relative
to the others. It is interesting to note that the vapor
Reynolds number (RE,) correlates with an expo-
nent of approximately 0.8, as it should. To simplify
the correlation, the exponents of RE, and Pr,, were
then set to 0.8 and 1.0, respectively, and a final
statistical fit was made. The t-values obtained from
the final fit are listed in the right-hand column of
Table 1.

The final statistical fit of the 766 data points is

0.073454 REVO'8 PrV (.‘(E/)'(A)z'6314 kv

0.44031

1.0+%Q— D

h =
0.28459 (

xCHF

(14)

The heat transfer coefficient is defined as
h = Qoral/(Twall - Tvapor)- The tube diameter
would not be shown to be statistically important,
because all the data were taken with the same tube.
It was used to maintain nondimensionality in the
correlating parameters. As can be seen in Table 1,
the t-values (right-hand column) for the remaining
quantities, once RE, and Pr, are fixed, change
little.

Figure 36 shows a plot of measured heat flux ver-
sus predicted heat flux using the above regression

Table 1. Parameters for nonequilibrium wall heat transfer correlation
~ Term Exponent ‘t’ Value Exponent? ‘t" Valueb
RE, 0.80272 41.8 0.8 -
Pr, 1.0487 6.6 1.0 -
XE/XA 2.6557 21.8 2.6314 249
XCHF -0.28479 -19.08 0.28459 -19.84
i + DZQF/D -0.43605 -19.94 -0.44031 -25.38

a. Negative t-values accompany negative exponents.

b. Obtained by fixing exponents for RE, to 0.8 and Pry to 1.0.
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fit, where the calculated heat flux is defined as
h(Twall Tyvapor)- The regression fit has a standard

deviation ofpo bout 24% with respect to the data
used for its development. Figures 37 through 44
show residuals [(Qmeas-9calc) Imeas)s for several
parameters, some of which were included in the
regression analysis and some of which were not. No
parametric trends were observed, indicating a good
representation of the data using the key parameters
which have been discussed.

As noted earlier, it is not intended that the results
of this regression analysis provide a new film boiling
correlation, even though a 24% standard deviation
does indicate a respectable result. The problem is that
such a statistically based correlation cannot be used
with any confidence outside its data base. It is also
questionable whether a single mechanism is control-
ling the entire data base, as a single correlation
implies. This is particularly true of the high-pressure,
low-quality data compared to the low-pressure, high-
quality data. Also, the vapor Reynolds number spans
the range of 2000 to 25,000, indicating that both
laminar and turbulent data exist in the data base.
Theretfore, the modeling of a data base this broad
may require the use of an additive-type oorrclauon
such as developed by Chen-Sundaram-C hen 3
incorporate several mechanisms.
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5.5 Data Comparison With
Existing Wall Heat Transfer
Correlations

This section presents comparisons of the final
data base with six correlations and a correlation
package which are currently in use throughout the
nuclear safety industry. The correlations are given
in Table 2. The heat transfer package is that used
in TRAC-PD2/MOD1,43 which is summarized in
Appendix L.

Three of the correlations used in the data com-
parisons were developed and are commonly applied,
assuming saturation conditions for both the liquid and
the vapor. The comparisons for these correlations—
which include the Dougall-Rohsenow, the Groeneveld
5.7, and the Condie-Bengston IV correlations—were
made on the basis of heat flux, with the calculated

flux defined as h(Tygay - Teay)

The Dougall-Rohsenow correlation, when
applied in this manner, produced the best overall
fit of the data of all the correlations, as shown in
Figure 45,

The Groeneveld 5.7 and the Condie-Bengston IV
are both statistically based correlations and were
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Table 2. Heat transfer correlations

(1) Dittus-Boelter®
h = 0.035RE %8 pr 04
D v v

The heat flux q is defined as

q = hTway - Tvapor)

2) Chen-Suudaum-O;zka_\mak36

h=0SFG C.pPr 23
v vf vl
where
F = 0.037 Rg(CO.17)
De V
RE ~ v ft
M

v

Vn = (G XA/gy) + [G(I - XA)/Qf]

Twall . Tva r
A =  specific heat evaluated at 5 PO

Prv f

Prandtl number evaluated at

Twall - Tvapor
b3

The heat flux is defined as

q = hTyay - Tvapor)-
(3) Dougall-Rohsenow (saturated vapor)*3

k ) 0.8 0.4
h=o.023-3 RE |XE +-o!n-xe Pr
f

The heat flux is defined as

q = hMTyqy - Tear)

(4) Dougall-Rohsenow (evaluated using superheated vapor temperature)

kv e, 0.3 0.4
h = 0.023 RE | XA + —(1 - XA) Pr
D v ¢ v
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Table 2. (continued)

All terms are the same as (3), but evaluated at the superheated vapor conditions.
The heat flux is defined as

q= MTW&I! « Tvapor).

(5) Groeneveld 5.73

k )
h = 00520 JRE [xs +2a - XE)]}o.osaPrn.ze L1060
g Q

f
where
0.4
Y - |.o-o.|(°.l- !.0) a - xp4
5

The heat flux is defined as

q = h(Ty, - Tga)-

(6) Condie-Bengston V46

0.0534s k 04593 p. 22598 o [0.6249 + 0.2043 In (XE + 1)]
8 w

5
[)0.80‘)50'(E - l)2.()5“!

Pry =  Prandtl number evaluated at wall temperature.
The heat flux is defined as

q = hTya - Tsar)-
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Figure 45. Calculated versus measured heat flux for Dougall-Rohsenow saturated correlation.

developed from similar data sets. As a result, the
two correlations are similar. The Groeneveld 5.7
correlation generally overpredicts the data, whereas
the Condie-Bengston IV correlation falls some-
where in the middle. The scatter is very large for
both correlations, as shown in Figures 46 and 47.

The Dittus-Boelter and Dougall-Rohsenow cor-
relations were developed without consideration of
nonequilibrium effects. They have since been
applied in nonequilibrium situations by evaluating
the properties at the superheated conditions and
using a temperature potential of (Tygay - Tvapor)-
Comparisons of the nonequilibrium correlations
were made on the basis of heat transfer coefficient.
Comparison to the data shows similar results for
both correlations, which underpredict most of the
data, as shown in Figures 48 and 49, with the
Dougall-Rohsenow correlation calculating some-
what smaller heat transfer coefficients than the
Dittus-Boelter Correlation.

The Chun-Sandaram-Ozkaynak (CSO) correla-
tion was developed as a mechanistic, non-
equilibrium correlation, using mostly tube film
boiling data in which the vapor temperatures were
inferred. Figure S0 shows the calculated heat
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transfer coefficient as the measured value. The
response is very similar to the Dittus-Boelter and
Dougall-Rohsenow correlations in that it under-
predicts the majority of the data.

The TRAC heat transfer package is made up of
several correlations representing individual heat
transfer mechanisms. The package calculates the
heat transfer from the wall to the liquid and from
the wall to the vapor and then sums to define the
total. The comparison shown in Figure 51 is based
on heat transfer coefficient, where the calculated
heat transfer coefficient is defined as h = (Qjiquid
- qvapo,)/(Twa" - Tvapor)- The correlation
package significantly overpredicts all of the data,
except for two points. As noted in the description
of the package in Appendix L, the vapor heat
transfer is taken as the maximum of the Bromiey,
Dougall-Rohsenow, and natural circulation correla-
tions. For the range of these data, the Bromley cor-
relation is the maximum in each case and dominates
the calculated heat transfer.

During the reduction of the data, no attempt was
made to separate the wall heat flux into radiation
and convection components, because the radiation
was assumed small relative to the convection. For
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the same reason, no special attempt was made to
include a radiation term in the correlations. The
TRAC heat transfer package includes a radiation
term in the liquid heat transfer, but it was negligi-
ble for these data ranges. The Groeneveld 5.7 and
the Condie-Bengston IV correiations are statistical
fits of data which were also reduced without
separating the radiation term. Consequently, the
radiation effects are inherent in the correlations.

Residual plots for each of the correlations were
made as functions of pressure, mass flux, distance
from CHF, wall temperature, heat flux, vapor
temperature, and equilibrium and actual quality.
The residual plots provide visual examination of the
trends of the correlations with respect to the
individual parameters. These plots are contained in
Appendix M. A discussion of each parameter, with
respect to the correlations in general, is presented
next. As a general rule, parameter trends exhibited
in one correlation were observed in several or all
of the others.

5.5.1 Pressure. There is a definite trend in each
correlation at pressures below about 1.0 MPa. If
the correlation generally underpredicts the data, it
underpredicts less at these low pressures. It the cor-
relation overpredicts the data, in general it over-
predicts more at the low pressures. The trend is most
pronounced in the Groeneveld 5.7 correlation and
least obvious in the TRAC package.

5.56.2 Mass Flux. There is a general trend in all of
the correlations to overpredict the heat flux at the
lower mass flow rates. In the Condie-Bengston 1V
and the TRAC correlations, the trend is observed
over the full range of mass flows; whereas, for the
rest of the correlations, the trend is limited to mass
fluxes below 20 kg/m?s.

The trends in pressure and mass flux are very
similar. However, there appears to be sufficient
data over both the pressure and mass flux ranges
to conclude that these trends are independent.

5.56.3 Distance from CHF. Except for the TRAC
correlation package, there is an observable trend to
overpredict the data as the distance from CHF
increases. The trend is general in the Dittus-Boelter,
Dougall-Rohsenow, and CSO correlations, and
more severe in the Condie-Bengston and
Groeneveld correlations. None of the correlations
include terms to correlate the distance effect.
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5.5.4 Wall Temperature. There is a general trend
in all the correlations to overpredict the heat flux
at the lower wall temperatures. As the temperature
increases, the correlations overpredict less or begin
to underpredict the heat flux. At wall temperatures
above approximately 1050 K, there is a noticeable
decrease in the data scatter; and the above-described
trend is no longer evident. There does not appear
to be a data void in any of the other parameters
which could be associated with this change at
1050 K.

555 Heat Flux. There is a trend associated with
heat flux that is very similar to that described earlier
for pressure, i.e., overprediction at low values.
There is a heavy concentration of data with heat
fluxes below 6 x 10¥ W/m2 which also have
pressures below 1.0 MPa; consequently, it is
impossible to determine whether this trend is
actually associated with heat flux.

5.5.6 Vapor Temperature. None of the correla-
tions appears to have a significant trend with respect
to vapor temperature. There is, however, a definite
increase in the data scatter as the vapor temperature
decreases.

5.6.7 Quality. Residual plots were made for both
equilibrium and actual quality, but the exhibited
trends were basically the same for both, except that
the trends were shifted to a lower value for the
actual quality. The most obvious trend is for all the
correlations to overpredict the data for equilibrium
qualities of about 0.6. Some of the correlations
show this trend more than others and some over a
slightly wider quality range. The Condie-Bengston
IV and TRAC correlation packages also overpredict
the data at equilibrium qualities of about 0.25.

The residual plots also show the trend of under-
prediction of the heat flux at the lower equilibrium
qualities, as would be suggested by Figure 1. As
noted earlier, from a nonequilibrium nonhomo-
geneous standpoint, the trend with respect to quality
has limited meaning.

5.6 Vapor Generation Rate
Correlations and Comparisons

The vapor generation rate has two bounding
cases. The thermodynamic equilibrium model
implies that the vapor temperature is always equal



to the saturation temperature. No vapor super-
heating occurs, and all of the energy from the
heated walls goes directly into evaporation oi the
liquid droplets. The other bounding case 1s the
frozen droplet model. This model implies that the
flow quality is frozen at a fixed quality, with none
of the energy from the heated walls going into
evaporation of the liquid droplets. Figure 52 shows
the change in equilibrium quality with the change
in actual quality for each data point. The quality
change was from either Probe | to Probe 2 or from
Probe 2 to Probe 3 consistent with the location
where the data point was obtained. The diagonal
line represents the terminal equilibrium condition,
while the x-axis represents the frozen droplet con-
dition. As indicated in Figure 52 the data are fairly
evenly scattered between the two bounding condi-
tions. Some of the data indicate very little heat
transfer between the vapor and liquid droplets and
approach the frozen droplet model, whereas other
data have significant heat transfer betwvecn the
vapor and liquid droplets and .ie between the frozen
droplet and thermodynamic equilibrium models.

The vapor generation rate was calculated for
those data points with more than one vapor probe
having a good reading during an experimental run.
There were a total of 162 data points fitting this

criterion and for which the vapor generation rate
was calculated. These data were compared with the
Webb47:48 and the modified Saha®® vapor genera-
tion correlations, which are given in Table 3.

The Webb correlation passes through the data
with a large scatter. The correlation overpredicts all
of the steady-state data, as shown by the circles in
Figure 53. The steady-state data are primarily low-
flow, high-void data. The modified Saha correla-
tion significantly overpredicts all of the INEL data,
as noted in Figure 54.

The Webb correlation was based on only low-
pressure data (0.4 MPa or less) with vapor tem-
perature measurement available at only a single
elevation, whereas the modified Saha correlation
was based on data having only inferred vapor tem-
peratures. The above comparisons should not be
unexpected, and the factors influencing the non-
equilibrium vapor generation are believed to be the
same as those previously discussed for the wall heat
transfer, i.e., quench front quality, distance from
quench front, and degree of nonequilibrium.

Residual plots for the two correlations as a func-
tion of mass flux, pressure, distance from CHF,
actual quality wall temperature, and vapor temper-
ature are presented in Appendix M.
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Table 3. Vapor generation correlations
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6. CONCLUSIONS

This report has presented a detailed description
of the INEL forced convective post-CHF heat
transfer experimental hardware and test setup, test
conditions, measurements and uncertainties, and
the operating procedures used to perform the exper-
iment. In addition, discussions have been presented
concerning the data analysis procedure, the result-
ing reduced data, repeatability of the data, com-
parison of these data to other correlations or models
for both wall heat transfer and interfacial mass
transfer, and limited correlation of the data for wall
heat transfer to determine key parameters.

A total of 244 experimental runs were made, con-
sisting of 49 steady-state and 195 quasi-steady-state
runs. From the steady-state runs, 37 were analyzed,
with 83 heat transfer data points obtained over a
pressure range of 0.2 to 0.7 MPa, a mass flux range
of 1210 24 kg/mz-s. a heat flux range of 7.7 to
27.5 kW/m2, anc a test section inlet quality range
of 38 to 64%. Seventy-one quasi-steady-state runs
were analyzed, producing 683 heat transfer data
points over a pressure range of 0.4 to 7.0 MPa, a
mass flux range of 12 to 70 kg/mz-s. a heat flux
range of 8 to 225 kW/m2, and a test section inlet
guality range of -7 to 47%. In addition, 162 vapor
generation rate data points were obtained in this
experiment. The uncertainties associated with the
measured data have been discussed in Appendix F.
Comparison of the heat transfer data base within
itself, by cross-plotting both measured and calcu-
lated variables, indicates a data base with a gen-
erally even distribution of data.

The data contained in this report (a) provide a
valuable addition to the forced convection post-
CHF data base and (b) represent the only high
pressure, nonequilibrium data available. Multiple
vapor superheat probes were employed during a
number of the test runs to provide information on
the axial variation of vapor superheat.

Investigations to determine the existence of an
equilibrium, low-quality effect on heat flux have
been inconclusive. This results from the fact that,
even with 766 data points, when heat flux versus
equilibrium quality is plotted with all other
parameters fixed, insufficient data exist to establish
the trend. When current film boiling correlations
are compared to the equilibrium quality, the data
are underpredicted at the lower qualities, indicating
that the low-quality effect may exist but not prov-
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ing it. From the nonequilibrium, nonhomogeneous
standpoint of the advanced codes, the effect of
equilibrium quality on heat flux is not important
in some post-CHF regimes. For these cases, the
trend of heat flux with respect to void fraction is
probably more important; the low-quality effect of
the actua! quality is coupled with the slip. Plots of
heat flux versus actual quality, with all other
parameters fixed, do not have sufficient data on
each plot to reach conclusions.

Good replication of both steady-state and quasi-
steady-state experiments has been shown, as well
as reasonable comparison to existing data. A com-
parison of the steady-state data with the quasi-
steady-state data from counterpart runs has shown
good comparison, further supporting the theoretical
basis for using quasi-steady-state experiments to
develop steady-state correlations. Comparison of
multiple-probe results for individual runs indicates
a better understanding of the influence of cross-
experiment variables (such as mass flux, pressure,
and power) thai the length effect within a single
experiment.

A regression analysis to obtain a nonequilibrium
wall heat transfer correlation yielded four impor-
tant parameters. The most significant was the flow
effect represented by the vapor Reynolds number,
The effects of nonequilibrium (XE/XA), quench
front quality (XcHp), and distance from the
quench front (1 - DZQF/D) were all of approx-
imately equal importance behind the Reynolds
number. The Prandtl number was also included but
was not as significant as any of the other
parameters.

The influence of the Reynolds number has been
known for years and obtaining a correlated expo-
nent very near 0.8 adds confidence in the data. The
influence of the other three major factors indicates
the needs for model improvements in these areas.
The thermal nonequilibrium factor shows that the
heat flux is not a linear function of Ty, - Tyapor
alone. This is not surprising, since the wall heat
transfer is a balance between a number of com-
peting mechanisms such as wall-to-vapor and vapor-
to-liquid interfacial heat transfer (often referred to
as interfacial mass transfer). The interfacial heat
transfer is again related to the amount of liqud
available to be vaporized. This is determined by the
amount of hiquid carried along (entrained) by the
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vapor flow and is reflected by the presence of the
quality-at-CHF and distance-from-CHF terms. The
quality-at-CHF term indicates a measure of the
liguid at the CHF point available to be entrained.
In reality, all this liguia at CHF is not swept out
of the tube in a homogeneous (i.¢., equal velocity)
manner. The distance from guench front may well
substitute then for the ship between the phases,
which changes as the two-phase mixture progresses
up the tube.

On the basis of the results of the regression
analysis in defining key parameters, it is not surpris-
ing that current post-CHF heat transfer correlations
do not predict the data very well. The best com-
parative results were, in fact, obtained by application
of the Dougall-Rohsenow equilibrium correlation
applied in its standard form, using (Ty ) - Tear) as
the thermal potential to predict heat flux. Thus, the
error associated with the thermal potential is
compensated for in the heat transfer coefficient,
Application of equilibrium correlations to the
nonequilibrium situations by evaluating them with
vapor properties did not produce good comparisons.
This is not surprising, since although the vapor prop-
erties were included in the correlations, the influence
of XeHp: XE/XA, and (1 - DZQF/D), as indicated
by the regression analysis, was still required. Cor-
relations investigated in this report do not contain
these factors, and therefore would not be expected
to compare well with the data.

The vapor generation rate models, which are
another method of representing interfacial heat
transfer, were also compared to the data. The
modified Saha correlation produced significantly
erroncous results, whereas the Webb correlation
produced results witli significant scatter. Since the
Saha correlation was obtained without any

measured vapor superheat data and the Webb cor-
relation had only low pressure (0.4 MPa or less),
single-elevation vapor measurement data available,
this poor comparison should be expected. The fac-
tors influencing the comparison are believed to be
those discussed relative to the wall heat transfer;
i.e., nonequilibrium, quench front quality, and
quench front location.

The comparison of the sall heat transfer and
vapor generation correlations with the INEL data
reported herein indicate a definite need for further
post-CHF model development, including such fac-
tors as quench front conditions and elevation. These
are needed for advanced codes to predict the post-
CHF heat transter, thermal nonequilibrium, and
quenching phenomena. These factors are important
because; (a) maximum fuel rod cladding temper-
atures, coupled with the pressure, determine
whether fuel damage occurs and, if it occurs, the
extent of damage: (b) vapor superheating influences
the maximum cladding temperature, and, if fuel
damage occurs, influences the transport and deposi-
tion of fission products; and (¢) quenching deter-
mines when elevated cladding temperatures end and
significant removal of the fuel rod energy can begin.

These comparisons also indicate the need for
further experimental work. This requires the meas-
urement of factors which will enable the character-
ization of the phenomena at the quench front, such
as entrainment and the slip between the phases
downstream of the quench front. This is necessary
in order that the advanced computer codes be able
to model the processes from a phenomenological
viewpoint, as opposed to using quantities such as
quality at the quench front and distance from the
quench front.
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APPENDIX A
EXPERIMENT DESCRIPTION

This section contains a description of the experi-
ment configuration and associaied hardwaie, as well
as a detailed description of the test section. Draw-
ings of the test section are provided 'n Appendix G.

The post-CHF experiments were conducted in the
Blowdown Loop of the Thermal-Hydraulics Experi-
ment Facility at the INEL. The main loop con-
figuration is shown schematically as part ol
Figure A-1 and consists of a pressure vessel, a
coolant pump, a warmup heater vessel, and
associated valves and piping. The purpose of the
main loop was to provide a high-temperature, high-
pressure water supply to the test section (also shown
in Figure A-1) in a once-through manner, A feed
and bleed system maintained the main loop in a sub-
covied, liquid full, constant-pressure condition. The
outlet of the test section was connected to a surge
tank (Figure A-1), to provide a constant back pres-
sure during a test run. The outlet line was electri-
cally isolated from the surge tank to prevent
shorting of the test section. A regulated nitrogen
supply was connected to the surge tank to provide
the initial test section pressure.

Main Loop
-

Warmup
heater
vessel

Pressure
vessel

PE-3 —
BF TES

The main loop was capable of supplying fluid at
temperatures up to 619 K and pressures up to
16.2 MPa. The Muid was maintained in a subcooled
condition so that the flow rate to the test section
could be accurately measured through an orifice.
The fluid was then flashed across a flow control
valve (FCV-1T) downstream of the flow measur-
ing orifice, which resulted in equilibrium fluid
qualities at the inlet to the lower hot patch of up
to 47% at a test section pressure of 0.4 MPa.

The imtial inlet piping configuration from the
main loop to the test section is shown schematically
in detail in Figure A-1. To measure test section flow
rate, subcooled fluid from the main loop was
transmitted through one of two parallel lines. One
contained a 1.016-mm-diameter orifice and the
other a 2.464-mm-diameter orifice. The initial inlet
piping configuration was designed for steady-state
experiments, only allowing flow through the inlet
piping as well as the test section and establishing
the desired test conditions. Since unlimited time was
available to establish a desired steady flow rate and
stable test conditions prior to reco ding data, this
configuration was satisfactory fo  ‘he steady-state
experiments. A photograph of the inlet pipe to the
lower hot patch is shown in Figure A-2; however,
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Figure A-1. Fxperiment loop and instrumentation diagram
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the vent line and vent valve (SV-9T) had not been
installed at the time this photograph was taken.

The inital inlet piping configuration was not
satisfactory for the quasi-steady-state experiments.
T'he flow rate was quite sensitive to the position of
the flow control valve (FCV-1T), with hysteresis in
the drive mechanism adding to the problem. The
delay caused bv the time required to stabilize the
test section . rate and inlet quality while the test
section was quenching resulted, during many of the
quasi-steady-state test runs, in propagation of the
quench front up to 45 ¢m into the test section before
the flow rate was stabilized. Therefore, following
Ran 127, the inlet piping configuration was changed
to that shown schematically in Figure A-3, so that
flow could be circulated through the flow control
valve (FCV-1T) but not through the test section.

This allowed heatup of the inlet piping and stabiliza-
tion of the flow rate prior to starting the experi-
ment. The flow was then diverted through the test
section by first opening Valve SV-10T and then
immediately closing Valve SV-9T, thus providing
a steady flow rate to the test section during the
entire experiment.

The inlet piping from the main loop to flow con-
trol Valve FCV-IT was 9.525-mm-OD (0.89-mm
wall thickness) stainless steel tubing. The inlet line
from Valve FCV-IT to the lower hot patch was
19.05-mm-OD (0.89-mm wall thickness) tubing
approximately 1.2 m long.

A vent line at the inlet to the test section was pro-
vided, as shown in Figures A-1 and A-3. At the
completion of each test run and after the flow to

Test
section
W'
1.016-mm
oritice sSv-1T
o &]._
b D FCVAT
SV-3T M SV-10T
- -
2.464-mm
orifice sv-121
L
Ly SvaT
‘I
From
main Vent
loop INEL 33110

Figure A-3. Revised inlet piping configuration diagram.



the test section was stopped, Valve SV-9T was

opened to allow backflow of nitrogen from the

surge tank to dry out the test section

A-2. Test Section Description
l'he test section, shown schematicaily in

vertical,
19.14-mm OD

I'he initial heated |L‘i|yYh of the

and A-3, consisted of a

seamless tube with a

7-mm 1D

Figures A-l
Inconel-628,
andalS§

test section was 213.4 cm. The hot patch technique,

A-1

developed by Groeneveld and Gardiner, was
used in this experiment to create dry patches and
prevent a quench front from entering the test sec

tion during the steady-state experiments. Drawings
of the test section and hot patches are provided in
Appendix G; a photograph of the machined hot
patch parts is presented in Figure A-4. Cartridge
heaters in the inlet (lower) hot patch, along with two
band heaters around the periphery of the hot patch,
7.8 kW of power. (

tridge heaters in the outlet (upper) hot patch were

were capable of delivering ar

capable of providing 5.8 kW of power. The copper

hot patches also functioned as the electrical con

wer and

nectors to the test section. Bus bars, to which elec
trical power leads were bolted, were brazed to the
upper and lower hot patches. Figure A-5 shows the
lower hot patch with the cartridge heaters and band

heaters installed

Construction of the test section began by cutting

the Inconel tube into three pieces. Copper hot
patches, 15.24 ¢cm in diameter, were brazed to the
30.48-¢cm-long the

Inconel tube, as shown in Figure A-6 for the lower

segments of

inlet and outlet
hot patch, with the tube having been coated with
a thin layer of nickel prior to brazing. Braze alloy
Bag-8, which has a melting temperature of 1050 K,
was used. Prior to the production braze, dissection
of qualification samples revealed an excellent braze
with essentially no voids, as shown in Figure A-7
After the brazing operation, the test tube sections
back ASLro-arc
Weld qualification samples were also made

were welded together using an

welder
prior to the production weld to ensure a uniform

™

test section wall thickness of | mm after welding

A 75-kW dc¢ power supply was used to provide

I'he power supply

joule heating of the test section

— Lower hot patch

81.221¢






Pressure tap

f providing 0 to 1300 A at voltags run to minimize condensation and backtlow of

n. The fiberfrax

of 010 60 V-d liquid droplets into the test secti
" ]
nsulation had a density of 128.2 kg/m*” and a

A vertical stand, shown in Figure A-8, was bu specific heat of 1130.5 W s/kg' K. The thermal con
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Following Run 189, the test section heated length by moving the power leads from the upper hot patch

was shortened from a nominal 213.4t0 1321 ¢m to a new bus bar bolted to the test section, as shown
which allowed higher heat flux and higher flow rate in Figure A-10. Special precautions were taken to
experiments to be conducted without overheating minimize the electrical resistance between the bus
the outlet of the test section. This was accomplishes bar and the test section

Reference

A-1. A. W. Bennett et al.. Heat Transfer to Steam-Water Mixtures Flowing in Uniformly Heated Tubes
in Which the Critical Heat Flux Has Been Exceeded, UKAEA Research Group Report AERE-RS371

1967




APPENDIX B
TEST CONDITIONS




APPENDIX B
TEST CONDITIONS

Oniginally, the post-CHF experiments were to be
conducted only in the steady-state mode, with the
quench front stable at the inlet 1o the lower hot
patch. Once testing began, however, it was deter-
mined that, for mass fluxes over 2§ kg./m2~s and
pressures greater than 0.7 MPa, a quench front
propagated into the test section. This inability to
perform a complete series of steady-state experi-
ments over a wide parametric range of test condi-
tions was shown, as a result of a posttest dissection
and metallurgical analysis, to be due to a faulty
braze of the lower hot patch (0 the test section. The
faulty braze led to the conduct of two types of
experiments. A steady-state series was performed
over a limited data range, and slowly moving
quench front series (quasi-steady-state) was per-
formed over a much wider data range. (Section 4
of the main text presents the justification for using
this latter type of experiment.) This Appendix
describes the conditions of these two types of
experiments, as well as the heat loss tests,

B-1. Steady-State (Fixed Quench
Front) Test Runs

Test Runs | through 49 were conducted as
steady-state experiments at pressures of 0.2, 0.4,
and 0.7 MPa; mass fluxes of 1210 24 t;/‘mz- 5, test
section inlet equilibrium gqualities of 18 to 64%; and
heat fluxes of 7.7 10 27.8 kW/m?. Thirty-seven of
these test runs were later determined to be good,
in terms of data reduction, and are reported in

Appendix H.

A “data point’' is defined by the measurement
of the vapor temperature at a given elevation in the
test section, along with the following quantities: test
section pressure, and its associated saturation tem-
perature; mass flux; test section inlet equilibrium
quality and enthalpy, and the wall temperature,
equilibrium quality, and convective heat flux at each
wall thermocouple location. Thus, a data point was
obtained corresponding to each vapor probe in the
test section which was operating during a steady-
state run. Eighty-five steady state heat transfer data
points were obtained.

B

B-2. Quasi-Steady-State (Moving
Quench Front) Test Runs

Test Runs 50 through 247 were conducted as
quasi-steady-state runs, with a slowly moving
quench front in the test section in order to expand
the ranges of the test conditions. The resulting test
conditions were pressures of 0.4, 0.7, 3.5, and
7.0 MPa, mass fluxes of 15 to 100 kg/mz-s. test
section inlet fluid qualities of -7 to 47%, heat fluxes
of 8 to 225 kW/m?, and test section wall
temperatures of 650 to 1150 K. Mass fluxes greater
than 100 k.,-'mz ‘s were not obtained, as originally
intended, due to sustained quenching of the vapor
probes.

Seventy-one quasi-steady-state test runs were
chosen on the basis of covering the widest possible
parametric range with unique run conditions and
are reported in Appendix H.

The quasi-steady-state runs provided a large
number of data points, since the local fluid quality
changed at each vapor probe as the quench front
slowly moved up the test section. Data points were
obtained from each run by evaluating test section
conditions at various points in time as the quench
front moved upward. The rationale for determin-
ing the number of data points from each test run
is given in Section 4 of the main text. A total of
68, heat transfer data points are reported for the
quasi-steady-state portion of the experiment
program.

B-3. Steady-State Heat Loss Tests

To determine the heat loss from the lower hot
patch and the test section to the environment dur-
ing steady-state operation, eight test runs were per-
formed. The tests were conducted at various
temperature levels for the hot patches and test sec-
tion, so that heat losses could be accounted for at
any temperature in the data reduction analysis for
u given test run. The test section and hot patches
were completely insulated for these tests. Results
of the heat loss tests are given in Appendix |, and
the method in which the results were incorporated
into the data reduction analysis is described in
Section 4 of the main text and in Appendix |, Con-
ditions for the heat loss tests were:



Run

94 A
948
94 C
94D
94 F
94 F
94 G
94 H

Lower Hot
Patch Temperature
(K)

500
S00
500
700
700
700
800
700

B4

Upper Hot
Patch Temperature

(K)

$00
500
SO0
700
700
T00
8OO
700

Test Section

Wall Temperature

1K)

500
700
900
S00
700
900
900
700
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APPENDIX C
OPERATING PROCEDURE

This appendix describes the operating procedure
used for both the steady-state and quasi-steady-state
experiments.

Due to a 12-V common-mode rejection limitation
on most of the thermocouple amplifiers, a few of
the test section wall thermocouples, near the upper
end (outlet) of the test section where the voltage was
highest, experienced a common-mode voltage prob-
lem, with the readings influenced by the test sec-
tion voltage. Therefore, during most steady-state
and quasi-steady-state experiments, the test section
voltage was given a step-change off and then on
again after 2 s to calibrate the affected thermo-
couple readings. For most of the experiments, these
voltage steps can be observed on the voltage plot.
Any affected thermocouple readings were corrected
during the data reduction process.

C-1. Steady-State Experiments

To initiate a steady-state film boiling experiment,
the main loop was first heated to a temperature that
provided fluid at the desired test section inlet quality
when flashed across the inlet flow control valve
(FCV-IT in Figure C-1) at a given test section
pressure. The surge tank and test seciion were

initially pressurized with nitrogen to the desired test
pressure, with no flow in the test section.

The test section was slowly heated to the specified
temperature for the experiment, based on a thermo-
couple measurement at the 180.34-cm elevation
(TE-TS-71), and the lower and upper hot patches
were heated to 800 K. For a few of the steady-state
experiments, the lower hot patch was heated to
temperatures as high as 1025 K in an attempt to pre-
vent a quench frount from entering the test section.
However, this resulted in no improvement in the
ability to hold the quench front out of the test
section.

Heater tape on the inlet line from the flow con-
trol valve (FCV-IT) to the lower hot patch (see
Figure C-2) maintained the inlet line at the satura-
tion temperature corresponding to the test pressure
to eliminate heat loss problems. Heater tape on the
inlet line from the main loop to Valve FCV-IT
maintained the inlet piping and valves at the main
loop fluid temperature.

When the main loop, test section, and hot patches
were at the specified temperatures for a given test
run, flow from the main loop was circulated
through one of the flow orifice lines, the inlet flow
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Figure C-1. Experiment loop and instrumentation diagram.
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control valve, and the test section in a oncc-through
manner. Flow to the test section was then adjusted
through the inlet flow control valve until the desired
flow rate was obtained. T%< test section pressure
was held constant during an expe.iment by using
a flow control valve to vent nitrogen and steam
from the surge tank to atmosphere (see Figure C-1).
To maintain the set temperatures, power to the hot
patches and the test section was controlied auto-
matically by an EPTAK microprocessor.

To aid in setting up the test conditions and to
verify when parameters were set for a test run, all
process and experimental measurements were mon-
itored on a CRT. Also, selected test section wall
thermocouples were monitored on strip charts to
determine when the temperature profile on the test
section had stabilized after the flow had begun. The
vapor probe aspirating valves were opened and
adjusted in order to provide measurement of the
vapor temperature. The positions of the aspirating
valves were indicated on meters on the control
panel. For high-quality, low-flow inlet conditions
typical of the steady-state test runs, infrequent
rewets were indicated on the vapor probe thermo-
couples. When a rewet was indicated, particularly
if it was a sustained rewet, the aspirating valves were
ad)usted to remove the liguid droplets from the lines
s0 that the vapor probe would recover and measure
vapor temperature again,

When all parameters were stable, data measure-
ments were recorded for a period of several minutes,
with the test section temperature being controlled
at the 180.34-cm level, Data were also recorded by
setting a constant voltage (power) on the test sec-
tion, which resulted in less fluctuation of the test
section power. However, when the parameters for
temperature- and voltage-controlled portions of the
experiment were averaged over a period of 60 s to
obtain a data point, the values were basically the
same.

The process of lowering the test section temper-
ature and taking data was repeated until the test sec-
tion inlet quenched; each temperature was counted
as a test run. Following quench, a backflow of
nitrogen from the surge tank was initiated and low
power applied to dry out the test section. Condi-
tions were then reset for another series of
experiments.

C-5

C-2. Quasi-Steady-State
Experiments

The operating procedure for the quasi-steady-
state experiments was similar to that for the steady-
state experiments, with the following ¢xceptions.
The lower hot patch was heated to the saturation
temperature at the corresponding test section
pressure for a given test run. This process eliminated
(a) heat transfer between the hot patch and the
incoming fluid to simplify determination of the test
section inlet fluid quality and (b) heat losses from
the hot patch 1o the environment.

Data recording began just prior to initiating flow
to the test section, For Runs 50 through 127, the
inlet piping configuration was the same as for the
steady-state runs (see Figure C-1). When flow to the
test section was initiated in this configuration, a
period of up to about 120 s was required to obtain
a steady flow rate, due to flow control limitations
of the inlet micrometering flow control valve
(FCV-IT). The result was that the querch front had
generally propagated from about 15 to 45 ¢m into
the test section before the flow rate was stabilized.
This resulted in a loss of that portion of the data
for rapidly varying flow rates.

Following Run 127, the inlet piping configura-
tion was changed, as described in Section 3.2 of the
main text (see Figure C-3), to allow preheating of
the inlet line through Valve FCV-1T and presetting
of a stable flow rate before diverting flow into the
test section. This method of operation was found
to be very successful, with useful data being
obtained after the tube heatup was completed. This
was discussed in Section 4 of the main text.

For the quasi-steady-state test runs, the amount
of nonequilibrium at each vapor probe decreased
as the quench front moved up the test section. The
vapor probes encountered more frequent rewets and
recoveries as the quench front approached, and
generally quenched permanently when the quench
front was within about 15 to 30 ¢m of the probe.
When all of the vapor probes had encountered per-
manent quenches, the test run was terminated.

For some of the quasi-steady-state test runs, the
quench front progression slowed, stopping at an
elevation in the test section similar to Bennett’sC-1
experiments. When this occurred, the tesi section
was allowed to sit with the quench front at this
stable location. The test section power was then
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Figure C-3. Revised inlet piping configuration diagram.

lowered to allow the quench front to propagate far-
ther up the test section. Data were recorded
continuously.

C-3. Steady-State Heat Loss
Tests

The steady-state heat loss tests were conducted
with nitrogen at ambient pressure and with no flow

Reference

in the test section. The inlet pipe from the inlet flow
control valve (FCV-1T) to the lower hot patch was
heated with heater tape to 558 K. The outlet pipe
above the upper hot patch was heated to 675 K. The
lower and upper hot patches and the test section
were heated to specified temperatures, and the
system was allowed to stabilize for at least 15 min
to provide a steady-state temperature distribuc 'n
through all components. After steady-state condi-
tions were obtained, data were recorded for a
minimum of 120 s.

C-1. A. W. Bennett et al., Heat Transfer to Steam-Water Mixiures Flowing in Uniformly Heated Tubes
in Which the Critical Heat Flux Has Been Exceeded, UKAEA Research Group Report AERE-R5373,

1967.
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APPENDIX D
DATA ACQUISITION SYSTEM

This appendix describes the hardware used for automatic process control of the main loop and test sec-
tion paran.eters, as well as for the acquisition of all data.

D-1. Control System

Test loop process measurements and controls were accomplished using an EPTAK microprocessor con-
troller. All loop operations, from startup through experiment sequencing, were programmed into the con-
troller; and a complete experiment series was conducted with minimum operator intervention. The process
measurements and ioop parameters were displayed on a CRT terminal, allowing monitoring by an operator.
The keyboard allowed on-line set-point modifications at any time prior to the actual period of experiment
sequencing and data acquisition.

D-2. Data Acquisition System

Experiment measurements on the test loop and test section were monitored by a central data acquisition
system comprised of a 256-channel digital recording system. The digital system is equipped with a NEFF
620 acquisition system which converts analog input signals to digital format for processing by a
MODCOMP 11745 computer. The analog-to-digital conversion provides 16-bit resolution at a throughput
rate of 50,000 samples/s. The signal conditioning system provides the input conditioning required for Type K
thermoccuples, bridge transducers, and resistance temperature detectors (RTDs). Filter bandwidths of 1 Hz
to 1 kHz are available. All parameters in the experiment were recorded at a rate of 50 samples/s.

Data plotting was accomplished immediately following an experiment. Standard 6- by 8-in. plots were pro-
duced in engineering units. The MODCOMP data tapes were later converted to the Common Word Address-
able File (CWAF) format on the CDC computer for data reduction and processing.
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MEASUREMENTS

Measurements for the experiment included both
process and experimental instrumentation for the
test section. To ensure the quality of the water,
water chemistry measurements were also made. The
process instrumentation included measurements of
the main loop fluid temperature and pressure, surge
tank pressure, and test section inlet line pipe
temperatures for controlling heater tape on the inlet
line. Experimental measurements included test sec-
tion wall temperatures, hot patch temperatures,
vapor temperatures in the test section, test section
pressure, test section and hot patch voltage and cur-
rent, and flow orifice pressure drop to determine
test section flow rate. A complete list of measure-
ments is given in Table E-1, including the instru-

Table E-1. Measurements list

ment identification number, a description of the
instrument and its location, and the measurement
uncertainty. Determination of the measurement
uncertainties is discussed in Appendix F.

The water chemistry measurements were made
whenever any additional water was added to the test
loop makeup tank with the following chemical con-
centration required:

pH 9.0 - 10.5
Conductivity I - 60 ywohms/cm
Oxygen 0.1 ppm maximum
Chloride 0.15 ppm maximum
Hydrazine 1.0 ppm minimum

Measurement Measurement Description Measurement
Identification and Location Uncertainty
TE-TS-05 Test section wall temperature at 1.27-cm elevation See Footnote a
TE-TS-1 Test section wall temperature at 2.54-cm elevation See Footnote a
TE-TS-2 Test section wall temperature at 5.08-cm elevation See Footnote a
TE-TS-3 Test section wall temperature at 7.62-cm elevation See Footnote a
TE-TS-4 Test section wall temperature at 10.16-cm elevation See Footnote a
TE-TS-438 l'est section wall temperature at 11.13-cm elevation See Footnote a
TE-TS-§ Test section wall temperature at 12.7-cm elevation See Footnote a
TE-TS--G Test section wall temperature at 15.24-cm elevation See Footnote a
T1E-1TS9 Test section wall temperature at 22.86-cm elevation See Footnote a
TE-TS-12 Test section wall temperature at 30.48-cm elevation See Footnote a
TE-TS-15 Test section wall temperature at 38.1-cm elevation See Footnote a
TE-TS-18 Test section wall temperature at 45.72-cm elevation See Footnote a
TE-TS-21 Test section wall temperature at 53.34-cm elevation See Footnote a

TE-TS-24 Test section wall temperature at 60.96-cm elevation

See Footnote a




Table E-1. (continued)

Measurement Measurement Description Measurement
Identification and Location Uncertainty
TE-TS-27 Test section wall temperature at 68.58-cm eleva‘ion See Footnote a
TE-TS-30 Test section wall temperature at 76.2-cm elevation See Footnote a
TE-TS-33 Test section wall temperature at 83.82-cm elevation See Footnote a
TE-TS-36 Test section wall temperature at 91.44-cm elevation See Footnote a
TE-TS-39 Test section wall temperature at 99.06-cm elevation See Footnote a
TE-TS-42 Test section wall temperature at 106.68-cm elevation See Footnote a
TE-TS-45 Test section wall temperature at 114.3-cm elevation See Footnote a
TE-TS-47 Test section wall temperature at 119.38-cm elevation See Footnote a
TE-TS-49 Test section wall temperature at 124.46-cm elevation See Footnote a
TE-TS-51 Test section wall temperature at 129.54-cm elevation‘ See Footnote a
TE-TS-54 Test section wall temperature at 137.16-cm elevation See Footnote a
TE-TS-57 Test section wall temperature at 144.78-cm elevation See Footnote a
TE-TS-59 Test section wall temperature at 149.86-cm elevation See Footnote a
TE-TS-61 Test section wall temperature at 154.94-cm elevation See Footnote a
TE-TS-63 Test section wall temperature at 160.02-cm elevation See Footnote a
TE-TS-66 Test section wall temperature at 167.64-cm elevation See Footnote a
TE-TS-69 Test section wall temperature at 175.26-cm elevation See Footnote a
TE-TS-71 Test section wall temperature at 180.34-cm elevation See Footnote a
TE-TS-73 Test section wall temperature at 185.42-cm elevation See Footnote a
TE-TS-75 Test section wall temperature at 190.5-cm elevation See Footnote a
TE-TS-78 Test section wall temperature at 198.12-cm elevation See Footnote a
TE-TS-795 Test section wall temperature at 201.93-cm elevation See Footnote a
TE-TS-81 Test section wall temperature at 205.74-cin elevation See Footnote a
TE-TS-835 Test section wall temperature at 212.09-cm elevation See Footnote a

E-4



Table E-1.

(continued)

Measurement Measurement Description Measurement

Identification and I ocation Uncertainty

TE-LHP-1 Lower hot patch temperature adjacent to Inconel See Footnote a
tube, 7.62 ¢m from upper edge of hot patch

TE-LHP-2 Lower hot patch temperature adjacent to Inconel See Footnote
tube, 5.08 cm from upper edge of hot patch

TE-LHP-3 Lower hot patch temperature adjacent to Inconel See Footnote
tube, 2.54 cm from upper edge of hot patch

TE-LHP-4 Lower hot patch temperature adjacent to Inconel See Footnote
tube, 1.57 ¢m from upper edge of hot patch

TE-LHPS-1 Lower hot patch temperature 1.905 c¢m radially and See Footnote
2.54 ¢cm depth from lower edge of hot patch

TE-LHPS-2 Lower hot patch temperature 2.54 ¢cm radially and See Footnote
3.8! c¢cm depth from lower edge of hot patch

TE-UHPS Upper hot patch temperature 1.905 ¢m radially and See Feotnote
3.81 c¢m depth from upper edge of hot patch

TE-LHP-000 Temperature in ceramic plug adjacent to Inconel tube See Footnote
at lower end of lower hot patch, at a depth of
2.54 c¢cm in the ceramic plug

TE-LHP-050 Temperature in ceramic plug adjacent to Inconel tube See Footnote
at lower end of lower hot patch, at a depth of
2.413 cm in the ceramic plug

TE-LHP-100  Temperature in ceramic plug adjacent to Inconel tube See Footnote
at lower end of lower hot patch, at a depth of
2.286 ¢m in the ceramic plug

TE-FCV-IT Fluid temperature 10 ¢cm upstream of test section Sce Footnote
inlet flow control Valve FCV-IT

TE-BUS Temperature of bus bar on lower hot patch, 7.62 cm  See Footnote
from TE-BUS-A

TE-BUS-A Temperature of bus bar near lower hot patch See Footnote

TE-LOOP Fluid temperature upstream of flow orifices See Footnote

TE-V-i Vapor temperature at 121.02-cm elevation in the test See Footnote
section

TE-V-2 Vapor temperature at 152.4-cm elevation in the test See Footnote

section

E-§



Table E-1. (continued)
Measurement Measurement Description Measurement
Identification and Location Uncertainty
TE-V-3 Vapor temperature at 182.88-cm elevation in the test  See Footnote a
section
TE-P-1 Inlet pipe temperature just upstream of inlet flow See Footnote a
control Valve FCV-IT
TE-P-2 Temperature of body of inlet Valve FCV-IT on See Footnote a
upstream side
TE-P-3 Pipe temperature between Valve FCV-IT and lower See Footnote a
hot patch
TE-P-4 Test section outlet pipe temperature about 45 ¢cm See Footnote a
downstream of outlet tee
TE-P-5 Pipe temperature of 1.016-mm flow orifice inlet line See Footnote a
TE-P-6 Pipe temperature of 2.464-mm flow orifice inlet line See Footnote a
BF-TE-§ Pressure vessel fluid temperature in main loop [(!.1)2 + (0.0031 T)zl'/ 2
or <2.2 Kb
PE-3 Pressure vessel pressure in main loop l(0.655)2 + (0.001 P)zl"’z
or <0.0677 MPa‘®
PE-TS-! Test section inlet pressure at 3.81-cm elevation ((0.00343)2 + (0.001 P)2]|/ 2
or <0.00358 MPa
PE-TS-0 Test section outiet pressure at 209.55-cm elevation [(0.(1)348)2 + (0.001 P)Z]V N
or <0.00363 MPa
PE-SUR Surge tank pressure l(0.0631)2 + (0.001 P)zl'/ 2
or <0.0654 MPa
PE-ORI Absolute pressure upstream of flow orifices [(0.0623)2 + (0.001 P)2]|/ 2
or <0.0647 MPa
PE-N-1 Nitrogen supply tank pressure [(0.06!9)2 + (0.001 Py3)1/2
or <0.0643 MPa
1724
PDE-TS-1 Test section pressure drop [(0.498)2 + (0.042 AP)?)
or <1.16 kPa®
PDE-0-1 Pressure drop across 2.464-mm flow orifice [0.238)2 + (0.042 AP)2)1/2

(12.45 kPa transducer)

E-6
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Table E-1. (continued)

Measurement Measurement Description Measurement

Identification and Location Uncertainty

PDE-0-2 Pressure drop across 2.464-mm flow orifice l(2.39)2 + {0.042 AP)ZIV 2
(124.5 kPa transducer) or <5.75 kPa

PDE-0-3 Pressure drop across 2.464-mm flow orifice [(I3.2)2 + (0.042 AP)ZI'/ 2
(689.5 kPa transducer) or <31.8 kPa

PDE-0-4 Pressure drop across 1.016-mm flow orifice ((0.24)2 + (0.042 AP)2)1/2
(12.45 kPa transducer or <0.573 kPa

PDE-0-5 Pressure drop across 1.016-mm flow orifice [(2.74)2 + (0.042 AP)?)1/2
(124.5 kPa transducer) or <5.78 kPa

PDE-0-6 Pressure drop across 1.016-mm flow orifice [(6.61)2 + (0.042 AP)ZIV N
(344.7 kPa transducer) or <15.9 kPa

TS-VOLT Test section voltage drop across bus bars on lower 0.0787 V

and upper hot patches

LHP-VOLTS Voltage on cartridge heaters in lower hot patch 025 V
UHP-VOLTS Voltage on cartridge heaters in upper hot patch 0.143 V
TS-AMPS Test section current 1.69 A
LHP-AMPS  Current in lower hot patch cartridge heaters 0.585 A
UHP-AMPS  Current in upper hot patch cartridge heaters 0.585 A

a. 2 Kat300K, 3.3 Kat 625 K, 46 K at 1075 K, and 5.4 K at 1300 K.
b. Temperature (T) is in K.

¢. Pressure (P) is in MPa.

d. Differential pressure (AP) is in kPa.

e. See Section 2.3 of this Appendix.

The remainder of this appendix presents a E-1. Tomporaturo
detailed description of the process and experimen-
tal instruments used, including installation pro-

cedures and locations of the instruments. Process This section describes the various process and
measurement locations are shown in Figures E-1 experimental temperature measuring instruments
and E-2. and their installation. These include temperature

E-7
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Figure E-1. Experiment loop and instrumentation diagram.

measurements of the test section wall, the super-
heated vapor in the test section, the hot patches,
the inlet piping, and the fluid in the main loop and
inlet pipe.

E-1.1 Test Section Wall Temperature. The test
section wall temperature was measured at 38 dif-
ferent axial elevations over its heated length between
the lower and upper hot patches. The measurement
locations are shown in Figure E-2. Inconel
sheathed, Type-K, ungrounded thermocouples, with
an outer diameter of 1.016 mm, were used. The tip
of each thermocouple was slightly flattened and
laser welded to the outer surface of the test section
with a very small bead. The small bead provided
good thermal contact with the test section and
minimized local variations in test section electrical
resistance and heat flux. Each thermocouple was
wrapped 180 degrees around the test section cir-
cumference to minimize conduction heat losses
from the thermocouple. This wrap around the test
section was done at a slight vertical angle, to allow
placing a clamp over the thermocouple for mechan-
ical support so that the laser weld would not break.
To avoid electrical current flow axially through the
thermocouple or clamp, a thin layer of fiberfrax
insulation was installed between the thermocouple
and the test section; and a thicker layer was installed
between the clamp and the test section. To prevent
shorting of the test section, each thermocouple
sheath was electrically isolated. A photograph of
an installed test section wall thermocouple is shown
in Figure E-3.
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Installation of replacements of failed thermo-
couples was the same as described above, except
that the junctions were clamped tightly against the
test section wall rather than being laser welded. This
had no noticeable effect on the measured wall tem-
peratures. A description of the replaced thermo-
couples is given in Appendix F.

E-1.2 Vapor Temperature. Vapor superheat
measurements were made at the 121.92-cm (TE-
V-1), 152.4-cm (TE-V-2), and 182.88-cm (TE-V-3)
elevations in the test section, as shown in
Figure E-2. A double-aspirated steam probe, as
developed by Nijhawan,E-1.E-2 was used. The
measurement concept, shown conceptually in
Figure E-4, utilized (a) inertial separation of liquid
droplets from the sampled vapor, (b) differential
aspiration of the separated phases to minimize
probe quench by liquid, and (¢) multiple radiation
shielding of the thermocouple junction to minimize
radiation heat transfer from the neighboring hot
walls. The probe assembly was inserted into the two-
phase flow in such a way that the sampled mixture
had to traverse through a 180-degree change of
direction and then a second 90-degree change of
direction before passing over the thermocouple
junction. These directional changes provided the
inertial shielding for separation of liquid drops from
the vapor. Due to the small linear dimensions
involved, residence time of the sample vapor and
liguid mixture within the probe was minimal, thus
preventing any significant equilibration between the
phase temperatures before the vapor passed over
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the thermocouple junction. Liquid drops which
were drawn into the probe were collected and drawn
off, to the extent possible, by asniration through
the annular space, ideally producing liquid-free
vapor to be aspirated through the inner tube and
past the sensing thermocouple junction. Aspiration
of the inner tube also provided a means of remov-
ing those liquid drops that had not been preveated
from entering the tube. The double tube arrange-
ment also provided radiation shielding. For this
design, the error caused by radiation from hot walls
at operating conditions was calculated to be less
than 2 K.

To assemble the probe, the outer tube was
inserted into a hole in the test section wall and laser
welded in place, as shown in Figures E-4 and E-S.
The inner tube was then placed inside the outer
tube, and the assembly and vent lines were con-
nected with Swagelok fittings, as shown in Fig-

0.25-mm-sheath,

Type-K thermocouple
\

l
: i

ure E-5. A Tvpe-K, 0.25-mm-diameter micro-
thermocouple was within the inner of the two
concentric tubes, as shown in Figure E-4. Access
holes to the outer and inner tubes were drilled at
displacements of 90 degrees, as indicated in
Figure E-4, and one end of each tube was closed.
The outer diameters of the tubes were 3.175 and
1.588 mm, with a wall thickness of 0.381 mm. The
thermocouple wire extended from the inner tube to
its connector through a brazed joint.

Remote, motor-controlled micrometering valves
were used to provide fine control of the differen-
tial aspiration between the inner tube and outer
annulus. A photograph of the valve configuration
is shown in Figure E-6. A potentiometer was used
to monitor the number of turns each valve was
open, with the signal being displayed on a meter in
the control room. The downstream side of the
micrometering valves was vented to atmosphere,

Test section (19.14-mm OD)
/ (15.7-mm D)

Laser weld
/ Steam probe

jacket (3.175-mm OD)

\
,\

(o %&

Flow
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Figure E-4. Vapor probe design.
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resulting in critical flow through the valves for most
of the test runs. For the high pressure experiments
at 3.5 and 7 MPa, the micrometering valves were
just “‘cracked’” open to keep the flow rate out the
vapor probes very small, compared to the flow rate
in the test section.

Due to the igh fluid qualities and resulting high
void fractions typical of these test runs, very few
rewets were observed on any of the three vapor
probes during the steady-state runs. Figure E-7
shows a typical rewet and recovery of the first probe
(TE-V-1) during Test Run 20. Figure E-8 shows an
example of a sustained quench, followed by
recovery, of the first probe (TE-V-1) during Run 19.
The recoveries were obtained by varying the flow
rates in the two aspiration lines to remove liquid
droplets at the thermocouple junction.

During the quasi-steady-state (slowly moving
quench front) test runs, frequent quenches and
recoveries of the vapor probes were noted. This was
due to the lower quality, higher flow rate condi-
tions, as well as to the quench front in the test sec-
tion approaching the vapor probes. The vapor
probes tended to quench and remain quenched at
mass fluxes above about 100 kg/mz‘s, p ibly due

to increased liquid droplet entrainment. A typical
vapor temperature measurement for a quasi-steady-
state test run is shown in Figure E-9. The decreas-
ing vapor temperature and more frequent quenches
with time are directly related to the distance of the
probe from the moving quench front.

When the heated length of the test section was
changed to 132.1 cm following Run 189 (see
Section 3.2 of the main text), only the first vapor
probe at the 121.92-cm elevation was used, since
the other two probes were now above the heated
length of the test section. The upper two vapor
probe aspiration lines were plugged for Runs 190
through 247,

To reduce heat losses from the test section and
prevent liquid from condensing and collecting in the
aspiration lines, the vapor probes and aspiration
lines to the micrometering valves were heavily
insulated with fiberfrax insulation. See Appendix |
for further discussion of heat losses at the vapor
probe locations.

E-1.3 Hot Patches. Temperatures of the lower and
upper hot patches were measured at various loca-
tions. Two Type-K thermocouples (TE-UHP-S)
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Figure E-7. Vapor probe measurement for Test Run 20.
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Figure E-8. Vapor probe measurement for Test Run 19.

were embedded at the same location in the upper
hot patch, as shown in Figure E-10 (one for redun-
dancy). The signal was sent to the microprocessor
for control of the hot patch temperature. The ther-
mocouples were located at a depth of 3.81 ¢cm (from
the upper surface) into the hot patch and 1.905 ¢cm
radially from the center of the hot patch (0.953 ¢m
from the outer diameter of the test section Inconel
tube in the hot patch).

Similar dual thermocouples were embedded at
two different locations in the lower hot patch
(TE-LHPS-1 and TE-LHPS-2), as shown in
Figure E-11. They were used to measure the radial
temperature gradient in the lower hot patch, as well
as being available for process control. The locations
of these thermocouples were (a) at a depth of
2.54 ¢m up from the lower edge of the lower hot
patch and 1.905 ¢m radially from the center of the
hot patch (TE-LHPS-1) and (b) at a depth of
3.81 ¢cm up from the lower edge of the lower hot
patch and 2.54 ¢cm radially from the center of the
hot patch (TE-LHPS-2). These thermocouple loca-
tions were separated 127.5 degrees azimuthally.

Also, four Inconel-sheathed Type-K thermo-
couples, with 1.016-mm OD, were installed in
individual slots in the lower hot patch adjacent to

the Inconel tube. The purpose of these thermo-
couples was to measure, as closely as possible, the
temperature of the Inconel tube at various eleva-
tions, to verify that a quench front was not in the
lower hot patch or to determine its approximate
position if it were. These four thermocouples were
located 90 degrees apart azimuthally and were
brazed into position at the same time the lower hot
patch was brazed to the Inconel tube. The axial
elevations of these thermocouples, measuring down
from the test section inlet, were (see Figure E-12)
1.27 em (TE-LHP-4), 2.54 cm (TE-LHP-3),
S.08 cm (TE-LHP-2), and 7.62 ¢cm (TE-LHP-1).
The signal from TE-LHP-3 was sent to the micro-
processor for control of the lower hot patch
temperature. Due to the existence of a poor braze
between the copper hot patch and the Inconel tube,
the four thermocouples in the slots were in much
better contact with the copper than with the Inconel
tube and, therefore, basically measured the temper-
ature of the copper hot patch and did not give an
accurate indication of the location of a quench front
in the lower hot patch, if there had been one.

E-1.4 Inlet and Outlet Piping. To eliminate the
effect of heat losses on the fluid, the incoming fluid
was maintained at a constant temperature by install-
ing several different segments of heater tape on the

E-14
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Figure E-9. Vapor probe measurement for Test Run 78.

inlet piping from the main loop to the lower hot
patch. Several thermocouples were also installed on
the inlet piping to aid in controlling the power on
the independent segments of heater tape. The loca-
tions of these thermocouples are shown schemati-
cally in Figure E-2. Thermocouple TE-P-1 was
located about 10 cm upstream of flow control Valve
FCV-IT. Thermocouple TE-P-2 was mounted
directly on the upstream side of the body of Valve
FCV-1T. Thermocouples TE-P-5 and TE-P-6 were
located on the two parallel inlet lines from the main
loop containing the two different flow orifices. The
heater tape corresponding to each of these inlet pipe
thermocouples (TE-P-1, -2, -5, and -6) was set to
maintain the inlet piping at the desired temperature

E-

15

of the fluid entering Valve FCV-1T for a given test
run. Thermocouple TE-P-3 was located on the inlet
pipe between Valve FCV-IT and the lower hot
patch. To eliminate heat transfer between the fluid
and the pipe from the flow control valve to the
lower hot patch, the heater tape on this pipe was
set to maintain the pipe at the saturation tempera-
ture corresponding to the test section pressure. All
of the inlet piping and valves were heavily covered
with fiberfrax insulation.

Thermocouple TE-P-4 was located on the test
section outlet pipe about 0.3 m downstream of the
outlet tee above the upper hot patch. This thermo-
couple aided the control of the heater tape located
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Figure E-10. Upper hot patch thermocouple locations.

on the outlet piping and tee. In an effort to prevent
condensation from forming and liquid from drain-
ing back into the test section, the set point on the
controller for TE-P-4 was 800 K for all test runs.

E-1.5 Fluid Temperatures. A resistance thermom-
eter (BF-TE-S in Figure E-1) measured the main loop
fluid temperature in the pressure vessel. This was
done in order to prevent overheating of the main
loop and to set the desired loop temperature for a
given test run.

A grounded Type-K thermocouple (TE-LOOP in
Figure E-1) measured the fluid temperature down-
stream of the tee, where main loop fluid was diverted
to the test section, and just upsiream of the tee to
the two parallel inlet lines containing the flow
orifices. This fluid temperature measurement

was used to determine the density of the subcooled
fluid for calculating test section flow rate.

To accurately measure the subcooled inlet fluid
temperature just prior te flashing across the flow
control valve, an exposed-junction Type-K thermo-
couple (TE-FCV-IT in Figure E-1) was located
about 10 em upstream of flow control Valve
FCV-IT. This measurement was used to determine
the enthalpy of the fluid to calculate test section inlet
quality.

E-2. Pressure

E-2.1 Main Loop. The absolute pressure in the main
loop (PE-3 in Figure E-1) was used for process con-
trol to prevent overpressurization and to ensure
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Upper hot patch

Figure E-12. Lower and
that the fluid was subcooled in the main loop and
inlet FCV-IT
Absolute pressure was measured at the flow orifices
(PE-ORI in Figure E-1) in order to determine fluid

pipe, up to flow control Valve

density
E-2.2 Test Section. Absolute pressure was
measured at the inlet (PE-TS-I in Figure E-1) and

outlet (PE-TS-O) of the test section. The pressure
taps (3.175-mm-diameter tubing) were laser welded
onto the heated length of the test section, 3.8] ¢cm
from both the lower and upper hot patches (see
Figures E-13 and E-14), and were
isolated to prevent shorting the
Absolute pressure was also measured at the surge
tank (PE-SUR in Figure E-1)

electrically

test section

E-2.3 Test Section Pressure Drop. The pressure
drop across the heated length of the test section
(PDE-TS-1 in Figure E-1) was measured, using the
same pressure taps as for the absolute pressure
measurements. However, little confidence should
be placed in this measurement due to inconsistent

filling of the pressure lines with water
E-3. Test Section Flow Rate

I'he flow rate in the test section was determined

by measuring the subcooled fluid pressure drop

ipper hot pat

Lower hot patch

81.2212

ch machined parts

across an orifice upstream of the test section inlet
flow control valve (FCV-IT)
lines (see Figures E-2 and E-15) were used, one with
a 1.016-mm-diameter orifice and the other with a
2.464-mm-diameter directed
through either line, depending on the desired flow
rate for a given test run. Each orifice had three
transducers with different differential pressure
ranges, which provided for a large range of flow
rate measurements. The ranges of the transducers
are listed below.

IT'wo parallel inlet

orifice. Flow was

Small Orifice Large Orifice
12.45 kPa (PDE-0-4)
124.5 kPa (PDE-0-5)
344.7 kPa (PDE-0-6)

12.45 kPa (PDE-0-1)
124.5 kPa (PDE-0-2)
689.5 kPa (PDE-0-3)

Each orifice was calibrated over a large range of
Reynolds numbers. Based on curve fits to the
calibration data, the following algorithm was used
to calculate flow rate

m = COI l\, oAP (E-1)
where mis the flow rate (kg/s), AP is the orifice

pressure drop (kPa), and ¢ is the calculated fluid
density (kg/m?) using fTuid temperature TE-LOOP
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and pressure PE-ORI. The calibration coefficients, E-4. Test Section Voltage
COEF, for the different pressure transducers were
A voltage divider was used to measure test sec

Measuremer Coefficient, COE!} tion voltage across the bus bars. The hot voltage lead
was attached to the bus bars brazed to the upper hot
PDE-0-] 1.453 x 1074 patch. The voltage divider leads were attached to a
lamp holding the cable leads and bolted to the lower
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Figure E-15. Revised inlet piping configuration diagram.

E-5. Test Section Current The shunt voltage taps were connected to the data

acquisition system. The shunt was initially cali-

The test section current was measured by a shunt brated over the full range of current capacity from
(a low-resistance, high-current resistor) placed in the power supply (0 to 1300 A).

series with the test section next to the power supply.
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APPENDIX F
MEASUREMENT AND REPORTED PARAMETER UNCERTAINTIES2

Uncertainties have been estimated for each type of measurement taken during the post-CHF experiments.
The results are listed in Appendix E, Table E-1. The methodology used in estimating these uncertainties
is that used in the LOFT program."—'l The uncertainty is defined so that 0.95 is the probability that the
error in any randomly selected measurement result will be less than the uncertainty. The individual uncer-
tainty estimates are discussed in the following paragraphs.

F-1. Data Acquisition and Recording

The digital data acquisition and recording system used during the post-CHF experiments is the same
type as that used in the Loss-of-Fluid Test (LOFT) facility. The LOFT uncertainty analyscs':‘2 are directly
applicable. The uncertainty is estimated to bz 0.13% of the range for each channel. This uncertainty com-
ponent is combined., using the root-sum-square approximation, with the various individual instrument uncer-
tainties in order to obtain the overall measurement uncertainties. This is described in the following paragraphs.

F-2. Thermocouples

The thermocouples were all Type-K, metal-sheathed, and mineral-insulated. and were built at
EG&G Idaho. All thermocouples had ungrounded iunctions except TE-LOOP, which was a grounded
thermocouple, and TE-FCV-1T, which was an exposed-junction thermocouple. They were used with a
Validyne 339 K (150°F) reference junction system. Since the thermocouples, reference junctions, and the
acquisition system are all the same as those used in the LOFT system, most of the LOFT temperature measure-
ment uncertainty a:malysisF‘3 is directly applicable here. The two significant differences are that the present
thermocouples were made from wire with special tolerance limits (the larger of 1.11 K or 0.00375 [T - 255 K],
where T is the temperature in Kelvin), and there is no significant radiation in the system discussed in this
report. More detailed discussions and justifications of the following uncertainty estimates are contained
in Reference F-3.

The uncertainty contribution associated with variations in the physical or chemical properties of the new
thermocouple wire is taken to be equal to the tolerance limit already stated. The gradual calibration change
associated with aging gave an uncertainty component estimated to be less than 0.002 [T - 339 K]; this drift
compenent is quite small, because the thermocouples did not have much aging time at high temperatures.
The uncertainty due to the short-range-ordering effect is less than 3 K, as described in Reference F-3. The
uncertainty contribution from the data acquisition system is about 1.6 K. Uncertainties associated with
stray signal pickup, reference junction temperature errors, and cold working are less than 1 K.

The test section was heated by an electrical current that flows through the test section itself. This may
result in two separate, but for practical purposes, indistinguishable errors in the readings from those ther-
mocouples mounted on or close to the test section; i.e., magnetic fields caused by the heating current and
the leakage of a small part of the heating current through imperfect thermocouple insulators may both
result in erroneous readings. The magnetic field effects could, in principle, be predicted from theory; but
the current leakage effects are not predictable, because detailed knowledge of the insulator properties is
lacking. However, the combined magnitude of the two effects was determined experimentally by simply
shutting off the heating current briefly and observing the changes in the thermocouple readings (see
Appendix C). This observed change was then used as a correction to the experiment data. Thus, as long
as the thermocouple properties did not change during an experiment, the effects of the heating current
were removed from the data and did not contribute to the uncertainty.

a. See Acknowledgments section of main text.
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The total uncertainty is a gradually increasing function of temperature; it is about 2 K at 300 K, 3.3 K
at 625 K, 4.6 K at 1075 K, and 5.4 K at 1300 K. The uncertainty of each contributing factor, as well as
the total uncertainty, are plotted as a function of temperature in Figure F-1.

In addition to this uncertainty, there are two mean (bias) error components. The first of these is associated
with the polynomial approximation to the correct thermocouple calibration, and the second is associated
with short-range ordering. For temperatures between 400 and 1300 K, the estimated mean error is between
-2 and -3.5 K. These mean errors are estimated values of the correct temperature minus the measurement
result; the mean error should be added to the raw measurement result to obtain an unbiased estimate of
the correct value. The mean error is (in principle) knowable and predictable, whereas the uncertainty is
(in an intuitive sense) a 95% confidence limit on the magnitude of a random, unpredictable error. The
contributing mean errors and the total mean error are plotted as a function of temperature in Figure F-2.

For the vapor probe measurements, there is an additional uncertainty in the measurement due to random
fluctuations in the reading. These fluctuations may be due to the turbulent nature of the flow, operation
of the vapor probe, or the influence of liquid droplets in the flow. An upper bound estimate of this uncer-
tainty is + 15 K for the steady-state (fixed quench front) experiments and + 25 K for the quasi-steady-state
(moving quench front) experiments.

F-3. Resistance Thermometer

The resistance thermometer, instrument BF-TE-5 (see Figure F-3), is expected to have essentially the same
errors and uncertainty as the LOFT resistance thermometer.F-3 The estimated uncertainty is not more than
[(l.l)2 + (0.0031 T) ]l"z. where T is the temperature in Kelvin. This gives a worst-case uncertainty of

,
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Figure F-1. Thermocouple measurement uncertainty versus temperature.
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In addition to this uncertainty, there is a mean error of about -1.3 K associated with the use of slightly
incorrect calibration coefficients in the data processing.

F-4. Absolute Pressure

Calibration data gave a good measure of the pressure measurement uncertainties associated with hysteresis,
nonlinearity, and random scatter in the readings. Additional pressure measurement errors are expected
because of transducer temperature variations. No data are available for the temperature sensitivity of these
particular transducers; instead, the temperature sensitivities are assumed to be the same as those of typical
LOFT pressure transducers.F4 The range of temperature variations is taken to be 10 K, which is half of
that assumed for LOFT. The smaller temperature variation range estimate here is justified on the basis
of the post-CHF experiment being done in a well-ventilated area, whereas LOFT is in a sealed contain-
ment. On this basis, the uncertainty associated with transducer temperature variations is estimated to be
0.3% of range and 0.1% of reading. The only other recognized, significant uncertainty contribuiion is the
0.13% of range for the data acquisition system. These various uncertainty contributions are combined by
the root-sum-square method to give the overall pressure measurement uncertainties of PE-3, PE-TS-1, PE-
TS-0, PE-SUR, PE-ORI, and PE-N-1, as listed in Tablc E-1 of Appendix E.

To eliminate long-term drift, the offset of each pressure measurement channel was adjusted to make
the readings correct, at atmospheric pressure, before each test. This procedure introduces an offset error,
if the instrument is nonlinear, so that the best fit straight line (the calibration curve) does not match the
actual data at atmospheric pressure. For the transducers considered here, this eiror is less than 1/3 of the
uncertainty listed in Table E-1 of Appendix E.

F-5. Differential Pressure

Calibration data yielded good estimates of the uncertainty associated with hysteresis, nonlinearity, and
random scatter in the differential pressure measurements. Although the absolute pressure sensitivities of
these differential pressure transducers were checked to ensure that they were not excessive, there are no
detailed data on either the pressure or the temperature sensitivities of these differential pressure measurements.
These sensitivities are assumed to be the same as those for typical LOFT transducers.F-3 The combined
uncertainty associated with temperature and pressure variations is estimated to be 1.9% of range and 4.2% of
reading. The effects of hysteresis, nonlinearity, and random scatter are negligible compared with these
temperature and pressure effects. The 4.2% reading estimate is based on limited data and may be significantly
in error.

For any experiment sequence in which the transducer temperature and the absolute pressure are essen-
tially constant, the error due to these effects is also constant. Thus, any indicated changes in the differen-
tial pressure during such experiments are much more accurate than the indicated magnitudes of the differential
pressure, with uncertainties on the order of 0.4% of the differential pressure range.

The total uncertainty for each differential pressure measurement, including the 0.13% of range for the
data acquisition system, is indicated in Appendix E, Table E-1.

F-6. Heater Voltage and Current

The voltage applied to heat the test section, and the voltages for the two hot patches at the ends of the
test section, were measured by using a voltage divider to scale the heater voltage down to a value within
the range of the data acquisition system. The heater currents were measured by including a shunt (a low-
resistance, high-current resistor) in series with the heater and connecting the shunt voltage taps to the data
acquisition system. Thus, the only uncertainties in these voltage and current measurements are caused by
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errors in the resistor (voltage divider or shunt) and errors in the data acquisition system. Calibration data
give estimates of the uncertainty associated with randomness and nonlinearity in the resistors. The shunts,
but not the voltage dividers, may suffer from a significant sensitivity to temperature, but no data are available
on this effect. To obtain an order-of-magnitude estimate of temperature effects, we assumed a temperature
coefficient of resistivity of 0.00397/K (correct for IACS copper) and temperature variations of 10 K; these
assumptions yielded an uncertainty component of about 4% of reading for the current measurements. This
estimate is highly speculative, and it is not included in the uncertainty values listed in Table 1. The Table |
values include the effects of nonlinearity and random variations in the resistors (shunts and voltage dividers),
as well as the uncertainty in the data acquisition system.

F-7. Convective Heat Flux

The uncertainty in convective heat flux from the test section wall to the coolant is a function of uncer-
tainties in the heat generated in the tube wall, heat losses from the test section, and, in the case of quasi-
steady-state experiments, the stored energy in the tube wall. The convective heat flux uncertainty is described
separately for the steady-state and quasi-steady-state experiments, since the uncertainty in heat losses is
determined differently for the two types of experiments and the uncertainty in stored energy does not apply
to the steady-state experiments.

The uncertainty in convective heat flux is, in reality, different for each data point listed in Appendix H
due to the operating procedures, hardware anomalies, and data reduction methods. However, it would
be impractical to evaluate an uncertainty for each data point. Therefore, an all-inclusive uncertainty was
evaluated for the steady-state and quasi-steady-state series of test runs by using conservatively high values
of the individual uncertainties which contribute to the total.

F-7.1 Steady-State Convective Heat Flux. The convective heat flux for the steady-state experiments is
described as

a’-a d
Yeonv = Yge 4d, " Yoss 5:- (F-1)

The uncertainty in convective heat flux G can be expressed as

( ( y : qloss Cj -2
com los

In order to evaluate the first term in Equation [F-2), the volumetric heat generation rate for a tube seg-
ment is taken from Appendix K as

Az Y R
(VOLTHAMP (HLLREF)

Ggen ~ %( 2 2)

(F-3)

Therefore,

.
: .3 " 2\ ., AZ R
héo -d, . ). d )t\OLT)(A\lP)[(HLlRREF)
o Bl “di —(d -d) AZ

A o 1
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f vornave{ ol .

| 7 (HL) (F-4)

The uncertainty in the ratio of local tube resistance to the total resistance R/RREF is assumed to be small
compared to the other contributing factors. The uncertainties in test section voltage and current are taken
from Appendix E, Table E-1 as wygpT = 0.0787 V and wapp = 1.69 A.

Direct measurements of the test section inner diameter were not made; however, the test section outer
diameter was measured periodically during the test. The uncertainty in test section outer diameter (20) is
0.0517 mm. The uncertainty in test section inner diameter was also assumed to be 0.0517 mm. For the steady-
state experiments, the uncertainty in test section heated length (HL) was assumed to be 5 mm, due to measure-
ment error.

Therefore,

(o

[ AmP *iyar - Y
""H"'qgen . Ei('m')“’von nd"i('HL) AMP,

§ 4 Pt
nd “(HL) 4 nd (HL)

EVOLT)(AMP) ¥ [(VOLT)(AMP) T
+ w (HL

(AMP)0. 0787)]2 (VOLT)(1.69)
(mN0.0157)(2. 13)) (n)(().OlS,)(Z.lJ)

» [(VOLT)(AMP)(S.W x 10‘5’] [(VOLT)(AMP)(O 00s7] >

(n)(O.OlS?)I(?J 3) (m) (0.0157)(2 13)2 J

- [0.56 AMP® + 258.8 VOLT®

+ 1.482 x 100 vOLT® AMPY] W¥/m? . (F-5)

For the second term in Equation (F-2), the uncertainty in test section heat loss was determined from
the standard deviation of the measured heat loss to the best fit linear approximation, as shown in Figure 1-1
of Appendix I, for the eight heat loss experiments conducted. The measured heat losses and approxima-
tions from the line used to calculated the standard deviation are as follows:

Test Qloss measured Qioss line
Number W) (W)
9.4.A 16.47 17.37
9.4.B 60.62 71.05
94.C 146.19 123.68
94.D 14.55 17.37
94.E 70.22 70.0
9.4.F 128.83 123.68
9.4.G 122.74 122.63
9.4 H 69.39 65.53
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The standard deviation is

2
—_—= 1047 W . (F-6)

-0
(Qloss meas. “loss 'me)

Qloss n-2

The uncertainty (20) in heat loss is 20.94 "V, Averaged over the test section area (0.12826 m?2), the uncer-
tainty in heat loss is 163.27 W./m

The second term in Equation (i°-2) is

0 19.14)/163.27 2 4
(—d— ) 157x )]2 0.0396 kW*/m" . (F-7)

The third term in Equation (F-2) is

2 2
d O a° %
ol _ A o - i F-8)
Boss W 1 = Yoss {2 3 -
i d0 di

Assuming the maximum Q)¢ 0 be 175.3 W (see Appendix I, Figure I-1), at a test section temperature
of 1100 K, this reduces to

.
[q “(:‘_g]z . ( 175.3 \* 1 0.0517)° | (. os17) ( )
loss “\d, 0.12826/ L|9-14)2 “5'7)

339 x 10 kW2/m? . (F-9)

Therefore, the third term in Equation (F-2) is neghgible, compared to the second term.

Assuming the max mum test section voltage and current tesied were 10 V and 350 A, respectively, the
first term in Equation (F-2) would equal 0.113 kW2/mé4.

Therefore, the dominant uncertainty in the convective heat flux is the uncertainty in the measured voltage
and current at high power levels and the uncertainty in heat loss at iower power levels. Thus, the uncer-
tainty in steady-state convective heat flux is

w = [0.56 AMP2 + 258.8 \o'(')LT2 + 1.482 x l()'3 \v’Ol.TzAMP2

conv

+ 39617 x 1042 w/m® (F-10)

and is a function of test section voltage and current. For example, for a high test section voltage and cur-
rent of 10 V and 350 A, the uncertainty in convective heat flux would be 0.39 kW/m2. For a low voltage
and current of 4 V and 140 A, the uncertainty in conveciive heat flux would be 0.235 kW/m2

F-7.2 Quasi-Steady-State Convective Heat Flux. The basic differences in the uncertainty in convective
heat flux be.ween the steady-state and quasi-steady-state experiments are due to:
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1.  The manrer of conducting the quasi-steady-state experiments, with tube-insulation heatup
an cooldown during the experiments leading to uncertainties in the heat flux between the
test section and the surrounding insuiation (see Appendix I);

2.  The addition of a gamma densitometer source adjacent to the test section near the 1.22-m
vapor probe location;

3.  Additional uncertainty in the heated length of the test section; and
4.  Uncertainty in the stored energy of the test section wall.

For the quasi-steady-state experiments, the convective heat flux is described as

2 2
- d. d -d,
q = g ——-—-—dc dl + q o1 + ch-[ ———-do : (F-11)
conv ge 4(1i los ai dt 4di )

The uncertainty in convective heat flux can be expressed as

2. d.2 d
- ¥ Rt . & ‘0.)‘, y A “{'i
‘ qconv) 4di iy di. qloss o di

2 2 2 dT
. io -4 .dT) @ %
A Py <) Tt

S
]
N —
+
—
€
P
—
&
—
=

(F-12)

It was shown in Section 7.1 of this Appendix that uncertainties in d, and d; were negligible. Also, it
is assumed that uncertainties in ¢ and C are negligible, compared to the other uncertainties. Therefore,
Equation (F-4) reduces to

dO
Qe " T)w
|} 0SS

; (F-13)
J




The first term in Equation (F-13) is evaluated in the same manner as the first term in Equation (F-2)
for the steady-state case, except that the maximum uncertainty in the test section heated length is 1.91 ¢cm
rather than § mm. Therefore, the first term in Equation (F-5) becomes:

[0.56 AMP® + 258.8 VOLT® + 8.268 x 107 VOLT> AMP?] W2/m® . (F-14)

The second term in Equation (F-13) is evaluated separately for the region near the vapor probe at the
1.22-m elevation, as compared to the remainder of the test section, due to the gamma densitometer source
near the 1.22-m elevation, resulting in different uncertainties in the test section heat loss. Evaluation of
the uncertainty in heat loss for the majority of the test section is done in Section 2 of Appendix I. The
maximum uncertainty in heat loss was determined to be no greater than 2 kW/m2. Thus, the second term
in Equation (F-13) is

d
Kag)wq [:2 ;")(2)]2 = 5.945 kwh/m® (F-15)
i los

For the region near the 1.22-m probe elevation, the uncertainty in heat loss is estimated to be 0.05 Qconv-
Thus, the second term in Equation (F-5) becomes

[( 2141 6.05 ]J = 0.0037q 2 kWi/m® . (F-16)
conyv conv

This uncertainty applies to those elevations where a value for ), is given in the tabulated data shown
in Appendix H.

Section 4 of the main text presents a discussion of the method used to time average the tube wall stored

energy. The third term in Equation (F-13) represents the uncertainty in the temperature difference of the
tube between the beginning and end of the time interval (At) used. The uncertainty

w
(T| - Tz)

was determined to be 2 K, and the normal time interval used was 20 s. Therefore, the third term in
Equation (F-13) becomes

2 .4
[do -di Ccn('l"z-T')',2 2

2
(0.01914% - 0.0157%) ke kW-sy2 K
| = 0 5 [ @O0 (mm 0.586 i—l('krg- :

0.89 kW7m" . (F-17)

Therefore, for the regions of the test section removed from the densitometer source, the uncertainty in
convective heat flux is

w = (0.56 AMP2 + 258.8 ‘JOL'I'2 + B.268 x 10'3 \l()LT2 AMP‘2

cony

+ 5.945 x 10° + 0.89x 1052 w/m?® . (F-18)

At a maximum voltage and current level of 20 V and 700 A, the uncertainty would be 2.97 kW/m2
At a minimum voltage and current level of 4 V and 140 A, the uncertainty would be 2.62 kW/m2. The
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uncertainty due to heat loss is the major contributor in both cases and is the only significant contributor
at low power levels.

For the region of the test section near the gamma densitometer source, the uncertainty is

- - (0.56 AMP® + 258.8 VOLT® + 8.268 x 10" VOLT> AMP*

conv
3
Ycony

2

+ 3716 x 107 2. 089x10% w/m? . (F-19)

Again, the uncertainty in heat loss is by far the most significant contributor.
For Runs 190 through 247, the heated length of the test section was shortened to 1.33 m. This would

change the value of the first term in Equation (F-13), but the change would be very small compared to
the uncertainty in heat loss. Therefore, this change was not considered separately for Runs 190 through 247.

F 8. Mass Flux

The test section mass flow rate was determined, using a flow orifice as discussed in Section 3 of Appen-
dix E, and is calculated with the following equation:

m= AﬂF (F-20)

where

m = mass flow rate (kg/s)
[ = fluid density (kg/m’)
AP = orifice pressure drop (kPa)

1/2

3
A = calibration coernciem(."{_"-‘—)
s kPa

The uncertainty in mass flow rate is

2 2
2 AAP 2 A 2 2
Ya TRY% + u}wp + AP Wy (F-21)

At typical main loop operating conditions of 16 MPa and 600 K, the uncertainty in fluid density (¢), due
to uncertainties in the measured temperature and pressure, is 11.4 kg/m3. From Table E-1, of Appendix E
the uncertainty in orifice pressure drop is a function of the particular AF cell used, Most of the data points
used PDE-0-5, however, which has an uncertainty of |(2.74)2 + (0,042 AP)ZIV 2 The uncertainty in the
calibration constant (A) is approximately 2% for any of the six combinations of orifice plates and AP cells
used. Therefore, the uncertainty in mass flow rate using PDE-0-5 is

2 2
w, = iifm.nz + i‘&%uz,mz + (0.0424P)
222
+ cAP@.872x 107) f (F-22)

F-12



and is a function of the particular operating conditions for a test run. For example, a typical test run using
PDE-0-5 would have an orifice AP of 35 kPa. Assuming a \luid density of 657 kg/m~, the uncertain’_ in
flow rate would be

~ Y(2.436 x 10°)2 BH01.4°  (2.436 x 10°)657)

“m " e R LR
+ 0,047 397 + ©NONNE.872 x 107y 2
ws = [1.027 x 107 + 2785 x 107 + 5.458 x 107)"/2
w. = 9.6278 x 10 kess . o

For this particular case, the actual flow rate would be

m = AJGAP = 2.436 x 10°16573%))" /% = 3.694 x 10” kg/s . (F-24)

The uncertainty would be

5
9.628 x 1o3 . 35 .
1,694 x 10
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APPENDIX G
TEST SECTION DRAWINGS

This appendix contains drawings of the test sec-
tion ard associated hardware. Dimensional and
experimental instrumentation information nec-
essary for computer code modeling of the test sec-
tion can be obtained from these drawings, as well
as details of fabrication. Figure G-1 (Drawing
415267) shows the configuration of the Inconel tube

test section and lower and upper hot patches, and
Figure G-2 (Drawing 415264) shows the details of
the hot patch design. Figure G-3 (Drawing 415268)
shows the installation of the test section onto the
test stand, as well as the inlet line configuration and
vapor probe micrometering valve installation.
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APPENDIX H
REDUCED EXPERIMENTAL DATA

The reduced heat transfer experimental data ir
engineering units are reported in the first part of this
appendix. Eighty-three data points from thirty-seven
steady-state runs are reported. Six hundred and
eighty-three data points from seventy-one quasi-
steady-state runs are reported.

For a given data point, the parameters reported
include test section pressure and its associated
saturation temperature, mass flux, test section inlet
equilibrium quality and enthalpy, quench front
elevation and velocity, and equilibrium quality at
the quench front. The thermal-hydraulic conditions
of the fluid upstream of the flow control valve
FCV-IT are given. Also reported are the wall tem-
perature, equilibrium quality, and convective heat
flux at each wall thermocouple location. At the
vapor probe location, the distance of the quench
front from the vapor probe (DZQF), the vapor
temperature, and the equilibrium and actual
qualities are reported.

Each experimental point is identified with a point
number which may be written geperally as
PXXX.YYI. Within this point number, the digits
represent the following quantities:

P Vapor probe number = 1, 2, or 3

H-3

XXX run number

]

b a counter on the number of points

initially considered for the run

f

D, data point with a measured
vapor temperature

1, data point with an inferred
vapor temperature.

The counter YY often does not begin at 1 for any
given run because some of the points originally con-
sidered for the run have not been selected in this
final data base.

The second part of this Appendix lists the 162
vapor generation rate data points obtained from this
experiment. For each given data point, the reported
parameters included point number, pressure, mass
flux, vapor temperature, the quality at and distance
from the quench front, the actual and equilibrium
qualities, the change in actual quality with eleva-
tion, and the calculated vapor generation rate.

The point identification for the vapor generation
data is the same as for the heat transfer data.
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INEL POST-CHF EXPERIMENT NO. 2
POINT SER'AL NO. 1002.010  (TIME= 156,50 SEC)
LOGF PRESSURE(PE-3) 7.01 MPA
FCV TEMPERATURE( TE-FCV=1T) 50%. 4 K
LHP INLEYT ENTHALPY 1.002E+06 J/KG
TEST SECTION:
PRESSURL 49 MPA
SAT Temp W28 .22 K
MASS FLUX 13,86 #G/SEC-M#*2
VNLET QUAL ITY . 364
PNLET ENTHALPY 1. 4056406 J/MG
QUENCH FRONT :
£i EVAT ION -2 M
VELOCIIY 0.0000 M/SELC
QUAL I TY 73
NET LHP POWER 10 #LUID 1083.2 W
VAFOR TEMPERATURE MEASUREMENT LOCATION INFOKMAT ION
ELEVATION LZQe Tv Xt XA
(L] (™) (K)
1.219 1.327  824.8  .534 380
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION Timp XE HEAT FLUX
(™) (%) WM
L0VS 7.5 L 366 1.686+04
.025 748.6 368 1.66E+04
051 9.1 .372 1.65E+08
076 158.9 315 1.65€+04
. 102 761.9 3719 1. 71E+04
127 177.2 .383 1. T0E 404
152 185.7 .387 1. TOE+0%
. 305 832.0 K10 1. 75E+04
.381 862.5 421 1.6TE+0%
457 883.8 W32 1.62€+04
.533 902.5 a2 1.53E+0h
610 920.0 452 1.4 7E+0u
. 686 935.8 462 1. G8E+04
. 162 9541 472 1. 4TE+O4
838 912.2 482 1. 49 +0y
R 9831 492 1.58E+04
991 1001.5 .503 1.67E+08
1.667 1009 8 514 1. 6HE+04
1,43 999.5 .52n 1. 46E+04
™ 9995 .530 1. 45E+04
1.245 977.6 537 1.62E+04
1.295 997 .6 o 1.66E+04
1.372 1012.5 .55% 1.57E+08
1.448 1027. 4 .565 1.516+04
1.499 w0221 572 1. 4OE+04
1.549 1004 . 1 579 1.581 408
1.600 1013.1 586 1.58E +04
1.676 1029. 3 596 1.52E+04
1.753 1036.6 606 1.57E+08
1.803 1028. 1 613 1. 436404
1.854 1001.9 .619 1. 4k +0l
1.905 1010.4 .626 1. 64E+04
1.981 1604 .0 636 1.41E+04
2.057 $77.9 . 645 1. 336404

INEL POST-CHE EAPERIMENT NO. 3
POINT SERIAL NO. 1003.010 (Time= 150.50 SEC)
LOOP PRESSURE(PE-3) 7.01 MFA
FCY TEMPERAIURE{TE-FCV=1T) 504.5 K
LHP O INLET ENTHALPY 9.97156+05% J/¥C
TEST SECTIiON:
PRESSURE .48 MPA
SAl Tiwmp 423.82 &
MASS FIUX 18.09 KG/SEC-Mrep
INLEY QuALTY .318
INLET ENTHALPY 1. 3U5E*06 J/RG
QUENCH Y RONI :
ELEVATION - 102 M
VELOCITY 0.00u0 M/sLC
QUAL 1 TY 312
NET LHP POWLK 1O FLUID 10i8.2 W
VAPOR [EMPERATURE MEASUREMENT LOCATION INFORMAT i ON
ELEVATION DZQF v XE XA
(M) M) (K)
1.219 1.3 198.7 a3y .36
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION Teme Xt HEAT FLUX
(M) (K) W/Mne
L0113 732.0 .39 1.280+04
L02% 120.5 320 1.3uE+04
0% 04,6 322 1.31k+04
e 109.0 jzh 1.316+04
L o2 112.4 w327 1. 386 +04
27 721.0 329 1. 48E+04
. 152 128.9 - 332 1.5E+08
. 305 780.9 L3u7 1.49E+04
. 381 813.3 «355 1.576+04
ST 835.6 . 362 1.56L+04
.533 858.7 in 1.60E 04
.610 8716.5 319 1.57E+08
. 686 890.9 386 1.53+04
. 162 90G6.8 394 1.50E+04
.838 929.6 hoe 1. 41E+04
L9 935.8 R 1.350+04
99 950.9 B 1.29E+04
1.067 9%9.7 422 1.260+04
1.143 955.9 W28 1.250+04
1.194 957.3 32 1. 1LE+ul
1.245 9391 Lh36 1.216+04
1.295% 999.2 Lhho 1.25E+04
1.372 973.9 L 1.25E+04
1.4848 9817.6 053 1.20E 04
1.499 984 .1 857 1.176+04
1.549 969.8 W61 1. 148 +04
1.600 980.17 465 1. 198 +04
1.616 T994.9 a7 1. 16E+0N
1.753 998.6 i 1. W8E+04
1.803 991.8 . 480 1.04E+08
1.854 968.3 LBy 1. 13E+04
1.905% 969.3 .h8s 1.236+04
1.981 518.7 .96 1.91E+04
2.057 483.1 . 504 1.13E+04



INEL POST-CHE EXPERIMENT NO.
(TiME= 135,

POINT SERIAL NO.

ok . 010

LOOP PRESSURE(PE-3)

FOV TEMPERATURE (1E£~

LHP INLET ENTHALPY
TEST SECTION:
PRESSURE
SAT TEMP
MASS Flbx
INLET QUALITY

FCv=-11)

iRLET ERTHALPY

QUENCH FRONT:
ELEVATION
vitocirty

.00

™
50 SEC)
MPA

503.9 K

PLBL+05
.49
423.93
12.08
-394

1. K6BE+06

-. 102
0. 0000

J/KG

MPA

L3
KG/SEC-m®e2
J/KG

M
M/SEC

QuAL L TY
NET LHP POWER TO FLUID

VAFUR TEMPERATURE MEASUREMENT
ELEVATION 02QF v
(™) (") ()

1.219 1.3y 732.8

WALL TEMPERATURE MEASUREMENT
ELEVATION TEMP XE
(™) (%)

L0113 720.9
. 105.7
.05 683.3
| 684 .7
685.7
693.0
698.3
7132.8
157.5%
re.i
791.6
8071.2

i
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Pt ot o

32

170
1109.5 W

LOCATION INFORMAT ION
XE XA

.524 w02

LOCATION INFORMAT ION
HEAT FLUX
WM

1.05E+04
1.05E+04
1. 0KE+O8
1. 06E+04
1. 09E +04
1.05E+04
1.04E+04
1.03E+04
1.07E+04
1.07E+04
1.00E+0n
1.02E+04
1. 09 Gl
1.07E+04
1, 12€+04
1. 13E+04
1.08E+04
1. 10K 04
1.08F +O8
1.07E+0h
1.156+04
1. 1GE+On
1. 16E 04
1.07E+04
1.06E +04
1.09€E+04
1. 13E+04
1.076+04

INEL POST-CHF EXPERIMENT NO. 6
POINT SERIAL NO. 1006.010 (TIME= 600.50 SEC)

LOOP PRESSURE(PE-]) 16.08 MPA
FCV TEMPERATURE( TE-FCV=1T) 610.3 K
LIP INLET ENTHALPY 1.56TE+06 J/KG
TEST SECVION:

PRE SSURE B9 MPA
SAT TEmp 424.34 K
14.22 KG/SEC-M"*2

-9551
1.801E+06 J/KG

MASS FLUX
INLET QUALKTY
INLET ENTHALPY
QUENCH FRONT:
CLEVAT ION =102 M
VELOCITY 0. 0(::0 M/SEC

QUAL I TY
NET LWP POWER TO FLUID 657.7T W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION nzaf W XE XA
(M) (™) (x)

1.219 1.321 T13.7 .78 .532
WALL TEMPERATURE MEASUREMENT 1LOCATION |NFOKRMATION
ELEVATION TEMP Xt HEAT FLUX

(M) (K) W/Me2

i65.2 95 1. 73E+04
158.9

et
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INEL POST-CHF EXPERIMENT NO. 6 INEL POST-CHI EXPERIMENT NO. i

POINT SERIAL NO. 2006.0%0 (TIME= 600.50 SEC) POINT SERIAL NO. 1007.0%0  (TiME= §70.50 SEC)
LOOF PRESSURE(PE-1) 16 08 MPA LOOP PRESSURE(PE-3) 16.15 MPA
FCv TEMPERATURE (TE-FCVv-1T) 610.3 K FOV TEMPERATURE (TE-FCV-1T) 609.3 K
LHP INLET ENTHALPY 1.567E+06 J/KG LHP INLET ENTHAL PY 1.559E+06 J/KG
TEST SECTION: TEST SECTION:
PRESSURE .49 MPA PRESSURE N9 MPA
SAT TEmMP W25 34 K SAT TEMP 423.86 K
MASS FLUX .22 KG/SEC-M»*2 MASS FLUX 13. 74 KG/SEC-M»®2
INLET QUALITY .9%1 INLET QUALITY .53%
INLET ENTHALPY 1.8016+06 J/KG INLET ENTHALPY 1. T6ME+06 J/KG
QUENCH FRONT: QUENCH FRONT :
ELEVATION -2 m ELEVATION - 102 M
vELOCITY 0.0000 M/SEC VELOCITY 0.0000 M/SEC
GUAL tTY L&k QUAL I TY 438
NET LMP POWER TO FILUND 657.7 W NET [ MP POWER TO FLUID 550.4 W
VAPOR TEMPERATURE MEASURIMENT LOCATION INiORMATION VAPOR TENPERATURE MEASUREMENT LOCATION (NFORMAT ION
FLEVATION 02QF v xE A ELEVAT ION 0zqF v XE XA
L)) ™) (%) ™) (™) (%)
1.52% 1.626 857.8 758 .527 1.279 .32 53.1 6715 .%08
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATIGN INIORMATION
ELEVAT ION TEMP XE HEAT FLUX ELEVATION TEmp XE HEAT FLUX
" ~) W/ne (™) (x) W/Mne2
.3 16%.2 .553 1. 73608 .03 157.% .536 1. 36E 208
L02% 58.9 .555% 1. 716 +0n .02% Th6.1 .538 1. 356 +04
.05 50.8 .55%9 1,688 *0% L0851 71304 .51 1356408
076 56.% . 562 1.67E+048 076 7361 L Shk 1. 38E+04
. w2 155%.5 . 566 1.67TE+08 -2 1271.8 -1 1. 38E w084
127 162.8 . 569 1. 66E +Ol 127 732.8 .5%0 1. 356404
152 767.0 .573 1.666+04 -152 135.8 .553 1.350+04
305 799.5 594 1.66E+04 305 166.0 .51 1.35E+08
.38 823.2 604 1668 +0h L3 789 .0 . 580 1. 356+
857 8i8.0 615 1.65E 08 457 804 .8 . 588 1,351 +04
.533 854 .2 .625 1.65E+04 .533 822.0 L5917 1. 38K +0n
610 869 4 .636 1. 656 +08 610 Bi7. 8 606 1. 336 v0n
. 686 884" . 646 1. 658 08 : .686 852.1 615 1. 33E+0h
162 9005 .657 1. 64E+04 L7162 B868.6 624 1.32E+00
838 915.9 667 1. 63E+0h .838 883.1 .633 1.32E+08
918 928 & 617 1. 62E+08 9. 894 .9 641 1.316404
-991 5.6 .688 1.62€ +0h L9971 910.9 650 1.310 %00
1.067 957.8 . 698 1.61E+04 1.06¢ 921.8 659 1. 308 08
1,143 953.8 . 108 1.61E+04 1.143 9184 667 1. 30 +On
1.19% 957.6 115 1. 508 +08 1,194 921.9 613 1.216+04
1.24% 934.4 L2 1.62E+04 1.24% 903.17 .68 1. 3VE 0N
1.295% 950 . & .728 1.616+04 1.29% 920.0 684 1. 30€ +04
1.372 972.7 .138 161808 1.312 951.4 693 1. 296 +04
1,448 99%.3 . T49 1.60F8 0% 1.548 9%62.7 1o 1.29€ +04
1.499 998.3 . 155 1. L8E+04 1.499 965.6 . 101 1. 20E 084
1.549 996. 1 162 1. 60€ +08% 1.549 964 .9 n2 1. 306 +04
1.600 1009.5 . 168 1.60E +0% 1.600 8.1 .18 1. 29€ +04
1.676 1035.6 L1718 1.99€ +04 1.676 1002.% 126 1. 286 +04
1.753 ws2.7 . 188 1.58E+08 1.793 W0is. 7 135 1.288+04
1.803 1050 & 195 1. 4TE+08 1.803 1w . Ih0 1. 196 +04
1.8% 1023.7 8o 1.58E 04 1.85% 998 .7 . Thé 1.290+04
1.905 Wi . 808 1.59€ +08 1.90% 1002.1 . 152 1.28E +04
1.981 ws2.2 .818 1. 60K 04 1.981 1023.8 . 160 1.281 +ou
2.057 1005.3 828 1.6RE+08 2.051 1001.7 . 168 1. 16E+0%
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INEL POSI-CHF EXPERIMENT NO. i
PGINT SERIAL NO. 2007.010 (TIME= &70.50 SiC)

LOOP PRESSURE(PE-3)
FCV TEMPERATURE( TE-FCV-1T)
LHP INLET ENTHALPY
TEST SECTION:
PRE SSURE

SAT TEmP
MASS FlLux
INLET QUALITY
INLET ENTHALPY

GQuAL I TY
NET (HP POMER 1O FlUID

16. 15 MPA
609.3 k
1.559E+06 J/NG

.49 WFa
423.86 &
13. 74 KG/SEC-M®*2
.535%
1. T6RE*06 J/WG

- 02 M
0.0000 M/StC
uise

550.4 W

VAPOR TEMPERATURE MEASUREMENT :‘ounu INFORMAT | ON
iv

ELEvalION nzaF

(») ) (%)

1.52% 1.626 8i%.8 0% .50
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEme XE MEAT FLux

(L] x) wWinne2

.013 1.5 -536 1. 3RE+08
-02% %61 .918 1.35E+04
N 7130.4% L5510 1. 35604
016 736.1 . Shs 1. 35E+08
. o2 izl.s N il 1. 3IKE+08
127 7i2.8 . 550 135608
. 152 135.8 -553 1. 35«08
- 305 i66.0 5N 1. 3% 04
.38 789.0 . 580 1.356+00
857 804.8 . 588 1. 358 +08
.533 822.0 597 1. 38E+04
610 837.8 . 606 1.33E+08
. 686 as2.1 615 1.33E+08
. 162 B868.6 .62% 1. 32E +04
.83a 883.1 633 1.326+08
-9is 8949 681 1.31E+084
91 910.9 -05%0 1.31E*08

1.667 921.8 -659 1. 308 +08

1k 918.% .667 1. 30608

1. 194 921.9 .673 1.21E+04

1.285 Sa3. 7 -678 1.3%Ev08

1.29% 920.0 .68% 1. 30E +0%

1.312 9% .4 .693 1.29€ +08

1,548 962.7 700 1.29€+04

1.899 965.6 .1e7 1.20€+04

1.5%9 964 .9 .12 1. 30€ 08

1.600 978. 1 .18 1.29€+084

1.676 1002.5 126 1.28E*04

1.753 1018.7 .735 1.28E+08

1.803 Wiz . 180 1. 196 +04

1.85% 9987 . Taé 1.29E+04

1.905 0oz .152 1.28E6+04

1.981 w238 . 760 1.28E+04

2.057 wor.7 . 768 1.16E+08

INEL POST-CHI EXFERIMENT NO. L]
POINT SERIAL NO. T008.010  (TIME= 325.5%0 SEC)

LOOP PRESSURE(PE-3) 16.27 MPA
FOV TEMPERATURE ( TE-FCV-1T) 609.2 K
LHP INLET ENTHALPY 1.5586 406 J/KG

TEST SECTION:
PRESSURE .49 mPa
SAT TEmp 423.87 x
MASS FLux
INLET QUALITY

.533
INLET ENTHALPY 1.760E+06 J/¥RGC

QUENCH FRONT :
ELEVATION - 102 M
VELOCITY 0.0000 M/SEC
QUAL 1 TY 537

NET LHP POWER TO FLUID 533.0 W

VAPOR TEMPERATURE (mutm LOCATION INFORMAT 10N

ELEVATION  DZQF XE

(L] (M) "l
1.219 1.321 108.9 .643 501
WALL TEMPERATURE MEASUREMENT LOCATION | NF ORMAT 1 ON
ELEVAT ION TEMP WEAT FLUX
(- (%) WM
.01y 0.0 534 1.036 +08
025 723.3 .53% 1,036 *04
051 697.7 537 1.036+04
076 692.4 540 1.03€+04
J102 687.5 542 1. OWE +04
127 £90. 7 .Stk 1.03E+04
152 692.2 Sui 1.02E 404
- 30% 718 4 .560 1.02€ +04
381 738.2 567 1.02E+04
a7 751.8 574 1.03E+04
533 i67.4 581 1.04E 404
610 81,3 588 1.03E+04
686 794.6 .595 1.03E+04
J162 809.5 602 1.03E+04
.838 821.6 L609 1.03E+04
94 8341 616 1.03€+04
~991 848.3 623 1.02E+04
1.067 8583 630 1.016+04
1,943 as7.1 637 1.01¢ 404
1.194 860.5 641 9.43E+03
1 245 845.9 645 1.036+04
1.295 861.3 650 1.02€ +0%
1,312 88 % 657 1,02 +0h
1.448 900 .2 664 1.01E+04
1.499 u3.2 668 9.39€+03
1.549 962 .4 673 1.0 +0k
1,600 914.9 617 1. 00E +04
1.6/6 937.1 684 1 OTE+04
1.753 952.1 691 9.99€+03
1805 9508 9.29t+03
1.8+ 931.0 699 1. 026 +04
1. 905 939.9 704 1. 00F +04
1.981 962.6 m 1. 016404
2.057 953.0 718 1. 00E+0k

13.78 KG/SEC-M%*2

.
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INEL POST-CHFf EXPERIMENT NO. 8 INEL POST-CHF EXPERIMENT NO. 9 ]

POINT SERIAL MO, 2008 010  (TiME- 32% 50 SEC) POINT SERIAL NO. 1009.010  (TIME- 320.50 SEC)
LOOF PRESSURE(PE-3) 16.27 WPA LOOP PRESSURE(PE-3) 16.13 MPA
FOV TEMPERA {TE-#CV-1T) 609.2 & FOV TEMPERATURE ( TE~FCV=1T1) 608.5 K
LIWP INLET ENTHALPY 1.958E %06 J/%G LHP INLET ENTHALPY 1.558E+06 J/NG
TEST SECTION: TEST SECTION:
PRESSURE 89 MPA PRESSURE 49 MPA
SAT Teme §23.87 & SAT TEmP 423.87
MASS FLux 13.78 HG/SEC-M"*2 MASS FLux 13.35 KG/SEC-Mw*2
INLED QuUALITY .533 INLET QUALITY .533
INLET ENTHALPY 1. 160K +06 J/NG INLET ENTHALPY 1. 1616406 J/%G
QUENCH | RONT : QUENCH | RONT :
FLEVAT ION - 02 M ELEVAT ION - 2 m
YELOCI VY 0. 0000 W/SEC VELOCITY 0.0000 M/SEC
QUAL 1 TY N3 QUAL I TY .83%
NET LMP POWER TO FLUID 5330w NET LHP POWER 10 FLUID Sh1.& W
VAPOR 1EMPERAIURE mu.l uuuu ENEORMAT 1 ON VAPOR TEMPERAIURE MEASUREMENT tmuu INFORMAT | ON
frtivalion DIQF ne ELEVATION oraF v xE
. ") (ll ™) ") %)
1.52% 1.626 WY.3 670 895 1.219 132 616.5 625 W9
WALL TEMPERATURE ﬁmm LOCAT HON I NFONMA T 1ON WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVAT ION TEMP WEAT FLux fLEVATION TEMP XE MEAT FLux
i~ (%) WM (™) i%) wW/M2
L0 Ta0 o .53 1.03E+08 013 728.8 .53 8. 76L+03
629 723.12 .53% 1. 036 *0% 025 j08.13 L5385 8.15E+03
051 691.17 .537 1.03E v .051 676.3 537 8. Jot+03
e 692 . % . 540 1.03E 08 076 6hT.7 .539 8.618+03
. o2 687.5 582 1. 08§ *08 a2 660.5 .51 8._54i+03
227 %07 Skt 1.03E vy 27 6616 .5h3 B.951E+03
52 692.2 96T 1,021 *on 52 662.2 . 58% 8.45F+03
. 305 AL R . 560 1. 02¢ 08 .30 684 .8 556 8.35%1L+03
.38 738.2 561 1. 02€ von Ty 03 0 562 B.41E+03
N57 5.8 SN 1. 0LE o 457 a8 568 8. 46F+03
.533 167 & 581 1. OWE vy .533 178.5 ST B.475+03
6 .3 . 588 1.63 08 610 H1.4 L5719 8.83i+03
. 686 79%.6 .59% 1. 038 »0% 686 93.4 .58% 8. 498 03
. 162 809 .5 602 1038 *08 162 166.%5 .59 8.43E+03
.83 823 6 609 .03 08 .838 179.6 597 8._H6L+03
9w 8.1 616 1.03E+0n .9 89.3 602 8.53E+03
99 8h8.3 .623 1. 02Ev0k .99 82,2 .6U8 8. H4E+03
1.067 8583 .630 1.01E+08 1.067 811.5% L6 8.41E+03
1143 as57.1 637 1.0V 0% 1. 143 810 & 620 B.46E+03
1. 198 8605 L6481 9 _43te03 1.19% 8140 623 7.786+03
1245 845.9 .oh% 1.03E*08 1.24% 801.8 .627 8.39E+03
129 861,13 . 650 1. 026 »0% 1.29% 816.3 631 8.41E+0O3
1.372 881.5 657 1. 02E+08 1.312 835.4 637 8.356+03
1. 488 S00.2 . 668 1.0VE»0n 1.5%48 a851.8 . Oh2 8.27¢+03
1899 903.2 668 9.39E+03 1.499 85%. 4 646 7.76E+03
1.549 902 & L6713 1.01E +0h 1.549 854 .8 650 8. 40E+a3
1.600 914.9 617 1. G0E +08 1. 600 866.1 653 8.366+03
1.676 837.1 . 688 1.0V 0n 1.676 886.5 659 8.33E+03
1.7%)% 9%52.1 691 9. 99803 1.7153 900.6 665 8.308v03
1.803 950.8 695 ®. *03 1.803 899 .1 668 1.638+03
1854 e31.0 . 699 1. 028 084 1.85% 880.6 612 B8.450E+03
1.90% 939.9 . Tos 1. 00 o 1.905 8%0.2 616 8.376+03
1.981 962.6 Al 101608 1.981 913.6 681 8.32E+03
2.057 953.0 A 1.60E+08 2.057 S07.% 687 8.216+03
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INEL POST-CNF EXPERIMENT NO. 9

POINT SERIAL NO. 2009 0

LO0F PRESSURE [ PE-3) 16,13 WPA
FOV TEMPERATURE{ TE-FCV-1T) 608.5 K
ANP IMLET ENTIALPY 1 S55%RE+06 J/nG
TEST SECTION:
PRI SSURE 49 mra
SAT TEmr 423.87 &
MASS Frux 13.35 RG/SEC-M»"2
INLET QuAL Y .53
INLET ENTHALPY L I6E+06 J/%GC
QUENCH FRONI :
fLEVATION -. w2 N
vELOCITY 0. 0000 W/SEC
QuUaL 1Ty -835
NET LMP POMER 1O HLUID Sh1. 4 W
VAPOR TIMPERATUNE MEASUREMENT LOCATION (N ORMAT ION
ELEvVATION arar v xE AA

") (L) w)

1.52% 1.626 i29.0 648 896
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVAT ION Teme XE HEAT Flux

(L] %3 Win2

a3 28 .8 -5 8. 16k*03
025 7o .3 .53% 8. 756+03
a5 676.3 -537 8. 70E03
.a7e 667.7 -5 8. 61i+03
.2 660.5 .54 8.54E+03
27 661.6 .543 8.51E+03
.52 662.2 S8 8. 44E+03
- 305 684.8 - 556 8.35£+03
- el 6 562 8.81E+03
857 .8 .568 6. &6E+03
-533 28.5 .57 8. &7E+03
616 wis -5 8.43E+03
686 53.5 . 585 8.49€+03
- 162 66.5 . 59% 8.83kv03
.838 irv.s 597 8.66Lv03
.9 85.3 - 602 8.538+03
.9 so2.2 .608 8.580+03

1.087 an.s S50 8. 81603

1,343 810.4 -620 8. 46E+03

1198 8% 0 .623 7.78E+03

1.265% 86i.8 .627 8.39€+03

1.295 816.3 631 8.416%03

V.32 835.8 .637 8._35i+a3

1.548 8s1.8 6482 8.376%03

1.59% 854.% - 646 71.167+03

1.549 854 . & 650 8.%0£+03

1. 600 2eé. 1 -653 8.36E+03

1.676 886.5 -659 8.33E+03

1.753 900.6 . 665 . JoEr03

1.803 8991 . 668 7.63E%03

1.85%% 88U & 872 8. 5%0E+G3

1,905 8%a.2 616 8.37/E%03

1.98% $13.6 -681 8.32€

2.057 S07. % .687 8.2%+03

f1imi= 320.%0 SEC)

INEL
POINT SERIAL NO.

POST-CHI EXPERIMENT NO. 0

LOOP PRESSURE(PE-3)
FOV TEMPERATURE( TE-FCV-1T)
LHP INLET ENTHALPY

TEST SECTION:
PRE SSURE

SAT TEmP
MASS FLux

INLET QUALITY

INLET FNTHAL
QUENCH FRONT :

ELEVATION

viLoCi iy

PY

QUAL ITY
NET LHP POWER TO FLUID

VAPOR TEMPERATURE MEASUREMENT :‘ml 1ON INFORMAT ION

ELEVATION [ 1 v

") (L) (%)

1.2 .32 655.7 609 W96
WALL TEMPIRATURE MEASUREMENT LOCATION INiORMATION
ELEVATION TEne XE HEAT FLUX

m) (k) wW/nme2

L0113 i21.3 .932 7.68E+03

025 698 .4 .932 7.68E+03

L0511 663.0 -53n 7.63t+03
.07é 652.3 .93¥6 1.56E+03
a2 643.7 537 1.45E+03
-5 643.8 -939 7.48E+03
.52 64835 .54 T.476+03
- 30% 661.2 5% BTE*03
.38 676.17 .5%6 7.47E+03
.u57 686.9 . 561 T.45E+03
.533 698.9 - 566 T.426+03
.60 ne.2 5N 7.38E+03
(686 720.1 575 7.39E+03
. 162 73z .8 . 580 71.326+03
.838 7h3.8 . 58% 7.326+03
91s %18 . 590 T.29€+03

99 163.8 .595% 7.32€+03

1.067 1z.o . 600 7.338+03

1,183 1m.e - 605 7.33E+03

1.19% m.7 . 608 6. 73E+03

1.265% 164.6 611 7.26E+03

1.29% Ti7. & 614 7.28E+03

V.3712 794.3 619 1.338+03

1.548 808.6 624 7.35€+03

1.499 8o 6217 6.756+03

1.549 8117 .630 7.32€+03

1.600 822.4 .633 T1.28k+03

1.676 850.7 .638 7.26E+03

1.753 as52.1 -643 1.29E+03

1.803 851.1 . 646 6.60E+03

1.854% 833.9 . 649 7.226+03

1.90% as2. 17 652 7.27i+03

1.981 862.0 657 7.06E+03

2.051 825.0 - 060 3.24E%03

(TIME= 300.5%0 SEC)

16. 19 MPA
608.5 K
1.9536 %06 J/0G

B8 MPA
423.71 K

13.98 KG/SEC-M=*2

.53
1. 7556+06 J/%G

.02 N
..m. M/SEC

435
SH2.1 W
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INEL POST-Cif EXPERIMENT NO. Ll INEL POST-CHE EXPERIMENT NO. 2

POINT SERIAL RG. 200 0% (1= 300 %0 SEC) POINT SERIAL NO. TOIZ2.0%0 (T ME= 310.5%0 SEC)
LOGP PRESSURE({PL-3) 1619 MPa LOOP PRESSURE(PE-3) 16.32 WPA
FOV TEMPERATURE( TE-FCV-11) 608.5 » FCV TEMPERATURE(TE-FCV-11) 610.0 K
WP IMLET ENTHALPY 1.553E+06 J/nG LHP IMLET ENTHALPY 1.563E+06 J/KG
TEST SECTION: TEST SECTION:
PRESSUKE &8 mPA PRESSURE .48 MPA
SAT Teme &23.71 SAT Timp w2377 K
MASS Fiux 13.98 KG/SEC-M*2 MASS FlLux " 11 RG/SEC-M=*2
ML) QuUALSTY 55 INLET QUALITY
INLET ENTHALPY 1. 195E+06 J/%G INLET ENTHALPY l...!’“ J/KG
QuENCH RO - QUENCH FRONT -
LLEVATION - Wz n ELEVATION - W2n
veLoCITy G. 0000 W/SEC vELOCYTY 0.0000 M/SEC
QUAL I TY &35 QUAL I TY w40
NET LHF POMNER 10 FLUND 562 .1 W NET LHP POWER TO FLUMD 891 1 w
VAPOR TEMPERAIURE MEASURIMENT lmll- INFORMAT 1ON VAPOR TEMPERATURE MEASUREMENT (OCATION INFORMAT ION
ELivalion BIQF w RE ELEVAT ION wzar v XE *A
(L] (L] (®) (") ™) %)
1.5%2% 1.626 2.2 628 &893 1.2v9 .32y 1%6.% 120 540
WALL TEIMPERATURE MEASUREMENT LOCATION INIORMAT ION WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
CLEVAT ION Time £ MEAT §LUX ELEVAT ION TEMP XE WEAT FLUX
im ix) wnee2 (™) (k) /Mo
Loy 21.3 532 1.681%03% .03 %2.9 L5588 215608
La25 698 & 532 7.68E+03 .02% 9.0 . 560 2. 186 +08
L5 663.0 .53 7.63E+03 L0517 ns.2 .563 2.126%08
.are 6%2.3 .536 71.56E+03 016 %2.5% 567 2.11E+08
mea oh3. 7 .53 1.85%E+03 .2 %6.17 .S 2. 108 +08
e 643.8 .53 T.485+03 K2 165.8 LSTs 2. 108 +08
. 152 643.5 541 T.67E+03 152 1i2.5 S 209604
. 305 661.2 551 1.67E+03 . 305 B813.4 .598 2. 108 +08
L3 876.7 556 T.47€+03 .38 836.6 . 608 2.09€ 04
57 686.9 L5610 7.45+03 LBS7 849.8 619 2,088 08
533 698.9 . 566 T.82E%03 .533 864 .6 . 629 2. 08E 08
.60 0.2 S 7.388+»03 610 878.5 .639 2,085 08
. 686 120.1 575 7.398+03 . 686 a9 .1 . 649 2. 0BE +04
.62 732 . & .S58 7.WEiv03 . 162 905.4 659 2. 088 08
.838 53.8 . 585 7.32€%03 .838 919.2 670 2.07TE+04
918 %18 .59%0 1.29€%03 .91 931.3 . 680 2. 068 +04
9% 163.8 . 59% 71.326+%03 99 49 .2 . 690 2. 068 *0%
1.067 1z.0 . 600 7.336+03 V.067 962.8 . T00 2.056+0n
1043 e 605 7.33Ev03 1,043 960.6 AL 2. OKE 04
1.19% 1187 . 608 6.73E%03 1.19% 963. 4 LIy 1.918 04
1.265 6% .6 .61 1.26E+03 1,285 930 13 . 123 2.070v08
1.295% .. 58 i.286+03 1.29% 945.3 . 130 2.06L 08
1312 9.3 619 7.33E%03 1.372 969.9 . ThO 2.05E+08
1,548 808 6 .62% 7.3% %03 1.548 993.3 . 150 2.08E+08
1,899 8.0 627 6. I5E+03 1.499 997.0 157 1.89€ +04
1. 549 sz .630 T.326+%03 1.549 993 .4 . 163 2.05E+04
1. 600 822.% .633 7.288+03 1. 600 1007 .4 110 2. 08E »04
1.676 8%0.7 .638 1.28E+03 1.676 1034 .6 . 180 2.02¢+04
1.753 852.17 643 7.29€+03 1.753 wsz2.1 . 190 2.02E+04
1.803 851.1 L6486 6. 6003 1.803 whse. 2 . 196 1.88E+04
1.85% 833.9 649 T.22€+03 1.8%% 1020.2 .803 2.03E+08
1.90% 2.7 652 7.21+03 1.905% 1029.8 . 809 2.03E+084
1.981 862.0 . 657 7.06E+03 1.981 10361 .819 2.0VE+08
2.057 825.0 . 660 3.28E+03 2.057 987.3 829 2.03E+0n8




INEL POST-CHE EXPERIMENT NO. 2 INEL POST-CHF EXPERIMENT NO. 1L

POINT SERIAL NG. 2012.01¢ (TIME= 310.50 SEC) POINT SERIAL NO. 1014010  (TIME= 299.50 SEC)
00F PRESSURE 1632 WPA LOOP PRESSURE(PE-3)
tw TEMPERA u(!fcv-un 610.0 K Fov umtuult FCv-1T)
NP INLET ENTHALPY 1.563E+06 J/NG LHP INLET ENTHALPY
TEST SECT10M: TEST SECTION:
PRESSURE a8 MPA PRE SSURE
SAT Teme 823.77 & SAT TEMP 99 K
MASS FLux 1911 KG/SEC-Mee2 MASS FLux " 28 KG/SEC-M®*2
INLET QUALITY .556 INLET QUALITY 574
INLET ENTHALPY 1.809% +06 J/%G INLET ENTHALPY 18476406 J/KG
QUENCH | RONT - QUENCH 1 RONT :

ELEVAT 1ON -, 102 W ELEVATION -.102 M
VELOCHTY 0. 0000 W/SEC VELOCITY 0. m(; M/SEC
440

QUALTY . QUALITY
NET LWP POMER TO FLUID L2 NET LHP POWER 1O FLUID 10158 W

VAPOR TEMPERAIURE MEASUREMENT uﬂlm INFORMAT 1ON VAPOR TEMPERAIURE MEASUREMENT ;{mnu INFORMAT 1 ON

ELEVAIION  DZaF w XE ELEVATION  DZQF w
(L] L) (%) M) (™) (x)

1.52% 1.626 8o 7 L1608 535 .29 1.3 ing. 2 132 .556

WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMIENT LOCATION INFORMATION
ELEVATION Time nt ELEVATION TEme 13 HEAT FLUX
") (%) (M) () /M2

013 738.9 .576
.02% 733.3 .
L0951 728.0 .581
.076 7in. 8 F
o2 7138.8

127 7.9

. 152 1551

- 305 798.5

.38 822.5%

857

.61
02%
0%
.0lé
<2
e
152
- 305
.38
857
-533
610

- 162
.838
9.
S
1.067
1.743

1.19%
1.245
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POINI SERIAL NO. 2014 010

INEL POST-CHF EXPERIMENT NO. L]
(TIME= 299.50 SkC)

LOOP PRESSURE(PE-3)
FOV TEMPERATURE (TE-FCV-1T)
LHP INLET ENTHALPY
TEST SECTION:
PRESSURE

SAT Temp

MASS FLuUx
INLET QUALITY
INLET ENTHALPY
QUENCH FRONI :
ELEVATION
viLociy

iy

GUAL
NET LHP POWNER TO FLUID

16.21 MPA
610.8 K

1.570E+06 J/KG

49 MPA
423.99 K
19.28 KG/SEC-M®*2
.57

1.B47E+G6 J/KG

.z n
0.0000 M/SEC
LS
Wik w

VAPOR TEMPERATURL MEASUREMENT (OCATION INFORMAT ION
XA

ELEVATION 0zGE v XE

M) M) (K}

1.52% 1.626 835.13 LAY 546
WALL TEMPERATURE MEASUREMENT LOCATION INIOHMATION
ELEVAT ION TENP HEAT FlLUX

(™) (%) W/Mee2

013 7138.9 L5766 2. 01Ev0n

-02% 733.3 S 2.01E+08

L0510 128.0 .58 2.01E+04

.07e 734.8 . 584 2.02E+04

. o2 738.8 .587 2.036+04
27 inr.s .9590 2,038 %04
152 155.1 . 594 2.04E+04
. 305 198.5 614 2.05L+04
i 822.5 .624 2.05E+04
a5 836.5 L6134 2.0%k+0n
.533 851.7 .6l 2.050+04
610 865.13 .654 2.05k 08
. 686 8ri.7 .663 2.05E+08
. 162 a91.8 .613 2.0h8E+04
.838 905 .2 .683 2.04E+08
L9 917.5 .693 2.04E+0h
99 935.4 103 2. 08k +04

1.067 M9 .2 3 2.03E+04

V.63 947.8 123 2. .03k +0n

1.194 95%0.5 129 1.89E +O4

1,265 916.8 136 2.02E+04

1.295% 932.0 iue 2.02Ev08

1.372 958.1 152 2.02E+04

V. 448 982.2 L7162 2.01E+04

1.499 987.1 . 168 1.87E+04

1.549 983.3 L 2.00E+04

1.600 997.2 .18 2. 008 +04

1.676 10287 LI 2.00E+04

1,753 10431 - 800 2.00E+04

1.803 o416 . 807 1.85E+04

V. 8% Wi 7 .813 2.01E+04

1.905 1022.5 .819 2.00F 04

1.98) 1032.8 . 829 2.00E+04

2.057 984.1 .839 2.02E+04

INEL

POINT SERIAL NO.

LOOP PRESSURL(PE-3)
FCV TEMPERATURE(TE-FCV-1T)
LHP INLET ENTHALPY
TEST SECTION:
PRESSURL
SAT TEMP
MASS FLUX
INLET QUALITY
INLET ENTHALPY
QUENCH FRONT :

POST-CHF EXPERIMENT NO. 5
015,010

(TIME= 249.50 SEC)

16.30 MPA
610.1 K
1.564E+06 J/KG

.49 MPA
423.87 K
17.86 KG/SEC-M%*2

. 562
1.822E+06 J/KG

ELEVATION -, 102 M
VELOCITY 0.0000 M/SEC
QUALITY L An0
NET LHP POWER 10 FLUID 900.9% W
VAPOR TEMPERATURE MEASUREMENT (OCATION INFOKMATION
ELEVAIION DZQk iv XE XA

(M) (M) (K)

1.219 1.32% rez2.1 L7009 547
WALL TEMPERATURE MEASUKEMENT LOCATION | NHORMAT ION
ELEVATION TEMP XE HEAT FLUX

(M) (K) W/Mne2

L0113 i31.%5 . H64 1.83E+04

. 025 7129.3 . 566 1.82E+04

051 8.7 . 569 1.81E+04

016 121.6 .Hi2 1.80E+04

.12 123.3 » TS 1. 806+04

27 130.6 .58 1. 800 +04

- 152 7135.8 . 581 1.79E+04

. 305 173.0 . 599 1. 796 +04

1A 9.2 .608 1. 19 +0k

a5t 806. 7 .618 1. 798 +04

.933 820.9 6217 1. (9F 04

610 8in.1 636 1. 19E+0h

.686 845.8 . 615 1. 79E+04

. 162 8%9.17 L6954 1. 791 +0h

.838 8i2.8 663 1. 19k 04

9% a8 .2 .613 1. 79E+04

991 901.3 .682 1. 78E+04

1.067 913.9 691 1. 78E+04

1. 143 9.7 700 1. 718k +04

1,194 915.0 106 1.65E+04

1.245 886.3 ne 1.78E+04

1.295% 900.5% 118 1. 79E+04

1.372 925.0 el 1. 78E+0h

1.448 9ui.3 736 1.776+04

1.499 951.6 2 1.6UE+0Y

1.549 948 .1 e 1. 76E+04

1.600 961.2 i 1. 766 +On

1.676 986 . 7 . 163 1. 75E+00

1.753 1004 .2 e 1. 75E+04

1.803% 0023 _ 1.62E+04

1.854 9i3.2 . 183 1.766+04

1.905 984.0 . 189 1. 756+0n

1.987 1006.5 . 198 1. 75E+04
2.057 956 .4 . 807 1. 776404



POINT SERIAL

INEL POST-CHF EXPERIMENT NO. 15
NO. 2015.010 (TIME= 249 .50 SEC)

LOOP PRESSURE(PE-3) 16.30 MPA
FCV TEMPERATURE(TE-FCV~1T) 610.1 K
LHP INLET ENTHALPY 1.564E+06 J/KG
TEST SECTION:
PRESSUKLE 49 MPA
SAT TEMP 423.87 K
MASS FLUX 17.86 KG/SEC-M%®2
INLET QUAL1TY . 562
INLET ENTHALPY 1.8226+06 J/RG
QUENCH FRONT :
FLEVATION -. 02 ®
VELOCITY 0.0000 M/SEC
QUALITY . Who
NET LHP POWER TO fLUID 900.5 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE KA
(M) (M) (K)
1.524% 1.626 806.3 LT85 .539
WALL TEMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEmp XE HEAT FLUX
(M) (K) WiMne2
013 137.5 . 564 1.83E+04
025 129.3 . 566 1.82E+04
.05 8.7 . 569 1.81L+04
L0716 121.6 8 1L 1. BOE+OL
o2 723.3 > 1.80E+08
2 130.6 .578 1.80E+04
152 135.8 .581 1. E9E+0n
. 305 i73.0 .599 1. 79E+04
.38 9.2 . 608 1. 79E+04
a57 806.7 .618 1. 79E+04
.933 820.9 .627 1. 79€+04
.610 83n.1 .636 1. 79E+04
.686 845.8 . 645 1. 79E+04
162 859.7 .654 1. 79E+00
.838 8r72.8 .663 1. 79E+04
L9k 884.2 6173 1. 19E+04
.991 901.3 .682 1. 78E+0n
1.067 913.9 691 1. 18E+04
1.743 911.7 . 100 1. 78E+04
1.194% 915.0 . 106 1.65E+Ou
1.28% 886.3 v Bl 1.78E+04
1.29% 900.5 .18 1.79E+04
1.372 925.0 LT27 1. 78E+04
1. 448 9u7.3 . 136 1. 77E+04
1,499 951.6 . 142 1.65E+04
1,549 Sh8.1 . 748 1. 76E+04
1.600 961.2 . 154 1. 76E+04
1.676 986.1 L7163 1. 75E+08
1.753 1004 .2 TR 1. 75E+04
1.803 1002.3 L7 1.62E+04
1.85h 973.2 . 183 1. 76E+04
1.905 984.0 . 789 1. 75E+04
1.981 1006.5 . 198 1. 715E+04
2.0571 956.4 . 807 1.77€+04

INEL POSI-CHF EXPERIMENT NO.

16

POINT SERIAL NO. 1016.010  (TIME= 209.50 SEC)
LOOP PRESSURE(PE-3) 16.25 MPA
FCV TEMPERATURE ( TE-FCV-1T) 609.9 K
LHP INLET ENTHALPY 1.5636+06 J/KG
TEST SECTION:
PRESSURE .49 MPA
SAT TEMP H23.95 K
MASS FLUX 18.30 KG/SEC-M*#2
INLET QUALITY .576
INLET ENTHALPY 1.8516+06 J/KG
QUENCH FRONT :
ELEVATION -, 102 M
VELOCITY 0.0000 M/SEC
QUAL I TY 439
NET LIP POWER TO FLUID 1006.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 0Zaf W XE XA
(M) (M) (K)
1.219 1.321 681.4 697 .554
WALL TEMPERATURE ME* LUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX
(M) (K) W/M#e2
013 718.1 577 1.52E+04
.02% 705.0 578 1.52E 408
051 687.0 581 1.91E+04
076 687.1 583 1.51E408
102 686.6 . 586 1. 50€ +0b
27 691.17 589 1. 508 +04
152 69%5. 7 591 1. 49E+04
305 i28.1 606 1.48E+04
381 6.9 614 1. 4BE+OL
57 758.3 622 1. UBE+0h
.533 171.5 .629 1. 48E+00
610 783.5 637 1. 48E+04
686 795.0 .6l 1. 4BE+Ol
. 162 808.1 .652 1. 48E+04
838 B21.3 659 1. U9E +0U
.94 832.2 661 1. 49E+04
591 8u7.2 675 1. 4BE+04
1.067 858.9 682 1. 480404
1.143 898.5 . 690 1. 49 +0n
1.194 861.6 695 1. 376404
1.245 836.7 .699 1. 49E+04
1.295 849. 7 105 1. 49E+0L
1.372 872.8 112 1. 49E+0N
1. 448 892.8 720 1. 49 +04
1.499 896.8 .12% 1.38E+00
1.549 893.4 . 7130 1. 49E+0n
1.600 905.9 L735 1. 48E+0l
1.676 929.8 . 142 1476404
1.753 9u6.% . 750 1.47E+04
1.803 9tk 3 .15% 1.36E+04
1.854 917.8 159 1. 48E+04
1.905 928.6 . 164 1.480+0h
1.981 959.3 712 1. 47E+04
2.057 930.1 L1719 1. 4TE+OU
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FSINT SERIAL

INEL POST-CHF EXPERIMENT NO. 17
NO. 017,00 (TIME= 162.50 SEC)

LOOP PRESSURE(PE-3) 16.16 MPA

FCV TEMPERATURE(TE-FCV-1T)
LHP INLET ENTHALPY
TEST SICTION:

609.8 K
1.563E+06 J/KG

INEL POST-CHF EXPERIMINT NO. 16

POINT SERIAL NO. 2016.010 (TIME= 209.50 SEC)
LOOP PRESSURL(PE-3) 16.29 MPA
FCV TEMPERATURE( IE-FCV-1T) 609.9 K
LHP INLET ENTHALPY 1.563E+06 J/KG
TEST SECTION:

PRESSURE .49 MPA

SAT TEmpP §23.95 K

MASS FlLux 18.30 KG/SEC-M*2

INLET QUALITY

INLET ENTHALPY

QUENCH FRONI:

L5716

1.851E406 J/KG

LLEVATION - 102 W
VELOCITY 0.0000 M/SEC
QUAL 1 TY 439

NET LHP POWER ™ FLUID 1006.0 W

VAPOR TiM7ERATURE MEASUREMENT LOCATION INFORMATION
XA

ELEVATION DZGF

(™) (%)

1.524 1.626 55.4 o7
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
LLEVATION TEmP XE HEAT FLUX

(m) (x) W/MRe2
L0113 718.1 5 1.52E+04
L0025 705.0 .578 1.526+04
.05 687.0 .581 1.51E+04
016 687.1 .583 1.51E+04
102 686.6 . 586 1.50€+04
27 691.7 . 589 1.50E+04
. 152 695.17 .59 1. 49E+04
. 305 128.1 .606 1. 4BE+O4
.38 h6.9 614 1. 48E+04
457 758.3 . 622 1. 4BE+O4
.933 771.5 . 629 1. L8E+O4
.610 7183.5 637 1. 481 +04
. 686 795.0 .6hN i 48E+00
. 162 808 .1 . 652 1. 48E+04
.838 821.3 .659 1. 49E+04
L9 832.2 .667 1. 49€E+04
.99 8u7.2 615 1. 4BE+04

1.067 858.9 .682 1.48E+00

1,143 858.5 .690 1. 49E+0n

1.194 861.6 .695 1.37E+04

1.245 836.7 . 699 1. h9E+04

1.29% 849.7 705 1.49E+04

1.372 8/2.8 2 1. 49E+0h

1.448 89%2.8 20 1.490+04

1.499 896.8 . 125 1.38E+00

1.549 893.4 730 1. 49E+0n

1.600 905.9 L7135 1. 48E+04

1.676 929.8 .Tu2 1. 4TE+O8

1.753 946.5 . 150 1. 47E+04

1.803 Ghu. 3 195 1.36E+04

1.854 917.8 159 1.48E+08

1.90% 928.6 . 164 1. 4BE+OY

1.98) 959.3 112 1. 47E+04

2.057 930.1 JT19 1.47E+04

PRESSURE U9 MPA

SAT TEMP 423.88 K

MASS FLUX 17.66 KG/SEC-Mw%2
INLET QUALITY + 537

INLET ENTHALPY

1. 7695+06 J/KG

QUENCH FRONT:

ELEVATION -. 102 N
VELOCHTY 0.0000 M/SLC
QUALITY 439
NET LHP POWER TO FLUIL 108.4 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION D2QF v Xt XA
(M) (M) (k)

1.219 .32y 662.6 632 .92
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE HEAT FLUX

(M) (K) W/Mee2
.03 iy .938 9.99E+03
.025% 692.6 -939 1.04E+0h
.05 666.9 540 1. 098 +04
G116 663.2 .5n2 1. V1E+Oh
102 660.3 CShh 1.12E+04
127 664.0 506 1.130+04
. 152 661.1 548 1.13E+04
. 305 695.3 . 560 1156408
.38 7mn2.0 . 566 1. 15E+04
57 122.2 e 1. 16L+0K
-53% 734.1 L9718 1.16E+04
.610 5. .H8h 1. 16E+0h
.686 55.17 -9590 1.16E+04
. 162 67.9 . 596 1. 16E+04
.838 80.17 602 1.16E+04
L9 190.3 608 T.16E+04
99N 8041 614 1. 16E+04

1.061 814.8 620 1.16E+00

1.143 814.9 626 1.176+0h

1.194 817.8 630 1.09€+04

1.245 195.6 634 1. 156404

1.295 808.3 638 1. 156 +04

1.372 830.0 6ah 1.16E+04

1. 448 848.0 650 1. 166404

1.499 851.2 650 1.08E+0h

1.549 8h8.0 65171 V. 1TEvOL

1.600 860.1 661 1.176+04

1.676 882.5 668 1. 17E+04

1.753 898.0 L67h 1076404

1.803 895.5 617 1.09E+08

1.85%4 871.1 .681 1.18E+04

1.905 882.0 . 685 1. 18E+04

1.981 -5 .692 1. 1TE+Ol

2.057 903.3 .698 1.18E+04






91-H

INEL POST-CHME EXPERIMENT NO. 8 INEL POSI-CHF EXPERIMENT NO. 19

POINT SERIAL NO. 2018.010 (TIME= 199.50 SEC) POINT SERIAL NO. 1019.010  (TIME= 349.%0 SEC)
LOOP PRESSURE(PE-3) 16.18 MPA LOOP FRESSURE(PE-3) 16.26 MPA
FCV TEMPERATURE(TE-FCV=-1T) 610.2 K FCV TEMPERATURL( TE-FCV=-1T1) 609.8 K
LHP INLET ENTHALPY 1.965E+06 J/KG LHP INLET ENTHALPY 1.562E+06 J/KG
TEST SECTION: TEST SECIION:
PRESSURE A48 MPA PRESSURE 49 MPA
SAT TEMP 423.70 K SAT TeMp 423.91 K
MASS FLUX 17.38 KG/SEC-M"*2 MASS FLUX 18.15 KG/SEC-M**2
INLET QUALITY . 560 INLET QuaL Ty 10
INLET ENTHALPY 1.8176406 J/KG INLET ENTHALPY 1. 1856406 J/KG
QUENCH [ RONT : QUENCH FRONT:
ELEVATION - 102 M FLEVATION -.102 M
VELOCITY 0.0000 M/SEC VELOCITY 0.0000 M/SEC
QUAL I TY TS QUAL 1 TY .439
NET LHP POWER TO FLUID 859.8 W NET LHP POWER TO FLUID 9.2 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION vzar v XE XA ELEVATION Dzaf 1 XE A
(M) (M) (K} (™) (M) (k)
1.524 1.626 681.0 .663 .528 1.219 1.321 610.4 608 .513
WALL TEMPERATURE MEASUREMENT LOCATION |NFOKMA] ION WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
CLEVATION Timp XE WEAT FLUX ELEVAT ION TEMP XE HEAT FLUX
(M) () W/MRe2 (M) (K) W/M"2
.013 696.9 .56 1.03E+04 L013 694 .1 .50% 6.316+03
.02% 616.9 . 562 1.02E+0h .02% 669 .4 . S5h6 6.82E+03
051 646 .6 .563 1.01E+04 L0511 6314.8 .5h7 7.286+03
076 640.5 .565 1. 00E+0K 016 626. 1 .548 1.526+03
102 635.5 L9567 1.00E+04 L 102 620.%5 . 550 7.72€+03
121 637.9 .569 1. 00 +04 21 622.4 .5%1 7.716403
152 639.9 L5170 9.99E+03 152 623.7 .5%2 7.82E+03
. 305 663.7 .581 9.956403 . 305 644 .6 . 560 7.8%(+03
.381 678.1 .586 9.94E+03 . 381 657.6 564 7.896+03
457 686.9 591 9.94E+03 457 6649 568 7.936+03
.533 697.5 . 596 9.91E+03 .533 674.6 5712 7.916+03
610 707.3 L6010 9.90t+03 610 683.7 5716 71.88E+03
.686 716.9 L6017 9.89t+03 . 686 692.° . 580 1.87e+03
762 728.1 .612 9.91E+03 .162 702.5% .584 7.86E+03
818 739.8 6117 9.92E+03 .818 3 589 7.85(+03
.91 748.5 622 9.90E+03 L9 720.5 .5913 1.92E+03
.99 160.5 627 9.90E+03 L991 131.7 591 7.84E+03
1.067 i10.2 .632 9.84E+03 1.0617 40,3 L6010 7.881L+03
1.3 170.2 .638 9.92E+03 1.143 739.3 . 60% 8.00L+03
1.194 173.7 641 9.10E+03 1. 194 40 .8 L6017 7.16E+03
1.245 54.3 .6hy 9.97E+03 1.24% 123.3 .610 1.656+03
1.29% 765.8 .648 9.97E+03 1.295 736.3 .612 7.80E+03
1.3712 186. 4 .653 9.96E+03 1.372 155 .4 616 71.786+03
1.448 802.4 .658 9.976+03 1. 448 169.8 .620 7.810+03
1.499 80%.2 .661 9.196£+03 1.499 111.6 .623 71.208+03
1.549 802.3 . 665 9.94E+03 1.549 168.3 .62% 7.9%E+03
1.600 8141 .068 9.95E+03 1. 600 119.3 628 7.896+03
1.676 835.2 613 9.908+03 1.676 198.9 .632 7.89E+03
1.75%3 849.5 .678 9.916403 1.753 812.0 .636 7.92€+03
1.803 Bu7.2 .682 9. 14E+03 1.803 809.5 .639 7.326+03
1.85%4 825.2 .685 1.016+04 1.8%4 i88.6 .64 8.01E403
1.905% 836.2 . 689 1.00E+04 1.90% 199.8 L 6Ll 8.02E+03
1.981 863.5 .69 9.998+03 1.981 821.2 .648 7.996+03
2.057 861.8 .699 1.01E+04 2.051 827.1 .652 8.02E+03



INCL POST-CHE EXPERIMENT NO. 19 INEL POST-CHF EXPERIMENT NO. 20

POINT SERIAL NO. 2019.010 (TIME= 349.50 SiC) POINT SERIAL NO. 1020.010 (VIME= 300.%0 SEC)
LOOP PRESSURE (PE-3) 16.26 MPA LOOP PRESSURE (PL-3) 16.25 MPA
FCV TUMPERATURE( TE=FCV-1T) 609.8 K FCV TEMPERATURE( TE-FCV=11) 609.7 K
LMP INLET ENTHALPY 1.962E+406 J/KG LHP INLET ENTHALPY 1.5620406 J/KG
TEST SECTION: TEST SECTION:
PRESSUKRE .49 MPA PRESSURE .49 MPA
SAT TEMP 423.91 K SAT TEMP 423.90 K
MASS FiUX 18.15 KG/SEC-M*2 MASS FLUX 18.00 KG/SEC-M**2
INLET QUALITY 545 INLET QUALITY . 554
INLET ENTHALPY 1. 1856406 J/KG INLET ENTHALPY 1.80LE+06 J/KG
QUENCH FRONT: QUENCH FRONIT:
LLEVATION - 102 M ELEVAT ION -.102 M
VELOCITY 0.0000 M/SEC VELOCHTY 0.0000 M/SEC
QUALITY .439 QUALITY L4139
NET LHP POWER TO FLUID 1779.2 W NET LHP POWER 1O FLUID 850.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT LON VAFOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION nzar (2% XE XA ELEVATION DZaQr v Xt XA
(M) (M) (x) (M) (M) (K)
1.524 1.626  660.0 .62k 506 1.219 1,320 607.3  .618 522
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEmMp Xt MEAT FLUX ELEVAIION TEMP XE MEAT FLUX
(M) (K) WM (M) (K) W/Mee2
= 013 694 .1 545 6.316+03 013 688.9 .55h 8.26¢+03
- L02% 6694 546 6.82E+03 .02%5 6617.5 55% 8.23E+403
~ L051 634.8 ™ 7.286+03 L051 6344 .56 8.116+03
076 626.17 .548 7.526+03 076 626.8 558 8.09E+03
T2 620.5 .550 7.72€+03 102 621.0 559 8.136+03
27 622 .4 551 7.716+03 121 622.4 560 8. 10£+03
152 623.17 .552 7.820+03 152 623.8 .562 B.10E+03
.305 644 . 6 .560 7.856403 .305 6U3. 4 .570 8.026+03
.381 657.6 564 7.89E402 L3181 655.9 574 8.00E+03
457 664.9 568 7.930+03 457 663.2 518 7.94E+03
533 674.6 572 7.916+03 .533 673.0 582 7.94E+03
610 683.7 576 7.88E+03 610 681.8 .586 7.93E+03
.686 692.0 -580 7.876+03 . 686 690.3 .590 7.916403
-162 102.5 .584 7.86E4+03 162 100.2 594 7.896+03
.818 713.1 .589 7.85E+03 .838 710.2 .598 7.88(+03
91k 120.5 .593 7.926+03 914 7.4 _602 7.876+03
-991 731.7 597 7.84E+03 -991 7291 L 606 7.83E+03
1.067 7403 .601 7.88E+03 1.067 136.17 610 7 BIE+03
1.143 739.3 .605 8.00E+03 1,143 736.2 614 7.826403
1.194 740.8 607 7.166+03 1.19% 7h0.1 617 7.156403
1.245 123.3 610 7.656+03 1.24% 122.9 619 7.856403
1.29% 736.3 612 7.806+03 1.295 732.9 622 7.86E+03
1.372 755. 14 616 7.78E+03 1.372 7499 .626 7.796+03
1. 4h8 769.8 .620 7.816+03 1. 448 762.9 630 7.796+03
1.499 171.6 623 7.20E+03 1.499 "52.8 632 1.09t+03
1.549 768.3 .62% 7.95€+03 1.549 58.3 635 7.736403
1.600 179.3 628 7.896403 1 600 i10.2 637 7.756+03
1.676 798.9 .632 7.89E+03 1.676 790.5 L6011 7.706+03
1.753 812.0 636 7.92€+03 1.753 803.1 . 645 7.67E+03
1.803 809.5 639 7.326403 1.803 £.50.0 648 7.04E+03
1.854 788.6 L6h1 8.01£+03 1. 8504 778.6 650 7.73E+03
1.905 799.8 ~6h4 §.026+03 1.905 769.9 653 7.16£+03
1.981 827.2 648 7.99£+03 1.981 817.4 657 7.17€+03
2.057 827.1 .652 8.02E+03 2.0517 815.2 .661 7. 74E+03




BI'H

POINY SERIAL

INEL POST-CHE EXPERIMENT NO. 20
NO. 2020.0010 (TIME= 300.50 SEC)

LOOP PRESSURE(PE-3) 15.2% MPA
FOV TEMPERATURE( TE-FCV=-1T) 609,27 K
LHP INLET ENTHALPY 1.562E+06 J/KG
TEST SECTION:
PRESSURE 49 MPA
SAT TEMP 423.90 K
MASS FL7X 18.00 KG/SEC-Mw%2
INLET QUALITY . 554
INLET ENTHALPY 1.B04E+06 J/KG
QUENCH FRONT :
LLEVATION -. 102 M
viLociiy 0. %00 M/SEC
QUALITY 439
NET LHP POWER TO FLUID 850.0 W
VAPOR TEMPERATURE MEASUREMENT IOCAIION NI ORMAT ION
ELEVATION 02QF W Xt
(") (M) (K)
1.524 1.626 645.6 .633 .59
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX
™) (K) w/pee2
.01} 688.9 L9558 8.26E+03
.02% 667.5 .59% 8.23E+03
L05i 634. 4 . 556 8.11£+93
.06 626.8 .558 8.09E+03
. 1n2 621.0 -9%9 8.13E403
o 3P 6224 . 560 8.10E+03
L 52 623.8 .562 8.10E+03
. 305 6h3. 4 .570 8.026+03
. 381 655%.9 .51 8.00E+03
u57 663.2 .578 7.94E+03
.533 673.0 .582 7.946+03
.610 681.8 .586 7.93E+03
. 686 690.3 . 590 7.91E+03
. 162 100.2 . 594 7.896+03
838 1o.2 .598 7.88E+03
AL 7.4 . 602 7.87€£+03
.o 129 .1 . 606 7.83E+03
1.067 136.17 .610 7.83E+03
1.143 7136.2 .64 7.82E+03
1.194 7501 617 71.15E+03
V.245 122.9 619 1.85(+03
1.295% 7132.9 .622 7.86E+03
1.3712 49.9 .026 7.79E+03
1.448 162.9 .630 1.79€+03
1.499 162.8 .632 7.09€£+03
1.549 158.3 L6315 T.73E+03
1.600 110.2 .637 7.75€6+03
1.676 ’90.5 - A4 7.T10E+03
1.753 803.1 ARG5S 7.67€+03
1.803 800.0 .648 7.08E+03
1.854 1718.6 .650 T.73E403
1.905 89.9 .653 7.76E+03
1.981 817.4 .657 1.77€+03
2.057 815.2 .661 7. 14E+03

INEL POST-CHE EXPERIMENT NO. 21
POINT SERIAL NO. 2021.010 (TiME= 70.50 SEC)
LOOP PRESSURE(PE-3) 16.16 MPA
FCV TEMPERATURE( TE=FCV-11) 609.5 ¥
LHP INLET ENTHALPY 1.560E +06 J/KG
TEST SECTION:
PRESSURE 49 MPA
SAT TEMP 423.89 K
MASS FLUX 17.90 KG/SEC-M®*2
INLET QUALITY 558
INLET ENTHALPY 1.8136406 J/K
QUENCH FRONT:
ELEVATION - 102 M
VELOCITY 0.0000 M/SEC
QUAL 1 TY 438
NET LHP POWER 10 FLUID .73.. w
VAPOR TEMPERATURE MEASUREMENT LOCAYION INFORMAS 10N
ELEVATION DZQ¢ v Xt XA
(M) (M) (K)
1.524 1.626 615.17 61 517
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION 17 Mp Xt HEAT FLUX
(M) (K) WM 2
.01 680.6 558 5. THE+03
.025 656. 4 559 5. 751403
051 618.5 560 5. 756403
076 609.0 561 5. 15€+03
2 600. 1 562 5. 7156403
127 600.9 563 5.80£+03
152 602.0 S6h 5.80E+03
S30% 618.2 570 5. 776403
.381 529.2 573 5. 16E+03
57 £35.8 516 5. 16 +03
'533 6his. 6 519 5. 76E+03
610 652.8 582 5.77€+03
. 686 660. 3 585 5. TG +63
762 670.1 588 5. IhE+03
838 679.9 590 5. 12E+03
914 5866 593 5. 74E+03
.991 ©97.2 596 5.73E403
1.067 7034 599 5.736+03
1,343 03,9 602 5. 14E+03
1,198 702.0 . 604 5.36E+03
1.eh5 689 .4 606 5. 861403
1.295 699.) .606 5.712E+03
1,312 715.2 61 5.72E403
1. 948 721.% 6k 5.73E403
1.499 7251 “16 5. 24E+03
1.549 .7 G2 5.69E+0°
1.600 7204 520 5. 126403
1.676 7390 623 5. TUE+n}
1.753 THo .4 626 5. 785403
1.803 6. 7 627 5.296+03
1.8 729.6 629 5.73E+03
1.905 7381 631 5.730+03
i.981 T14.5 634 5.68£+03
2.057 7641 637 6.136403
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INEL POST-CHE EXPERIMENT NO. 22 INEL POST-CHF EXPERIMEN. NO. 22

POINI SERIAL NO. 1022.010 (TIME= 399.50 SEC) POINT SERIAL NO, 2022.0%0 (71%E= 199.5%0 SEC)
L OOP PRLSSUKE(PE-3) 16 .26 MPA LOOP PRESSURE(PE-3) 16.26 MPA
FOV (EMPERATURE(TE~FCV=11) 609.6 K FCV TEMPERATURE( TE=-FCV=1T) 609.6 K
LHP INLET EXTHALPY 1.961£+C6 J/KG LHP INLET ENTHALPY 1.561E+06 J/KG
TEST SECTION: TEST SECTION:
PRESSURE .48 MPA PRESSURE 4B MPA
SAT TEMP 823.72 K SAT TEMP B23.72 K
MASS FlLux 18 24 KG/SEC~-M"%2 MASS FlLuUX 18.24 KG/SEC-M**2
INLET QUALITY 569 INLET QUALITY . 569
INLET ENTHALPY 1.83%F+06 J/KG INLET ENTHALPY 1.835E+406 J/KG
QUENCH FRONT: QUENCH tRONT:
ELEVATION - 102 M FLEVATION <. W2 M
VELOCITY 0.0000 M/SEC VELOCHTY ©.0000 M/SEC
QUALITY . 439 QUAL I TY 439
NET LHP POWER 1O FLUID 974.5 W NEY LHP POWER TO FLUID CIN.5 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION DZQF 1w XE XA ELEVATION DZQF v XE XA
(M) (M) (K) (M) (M) (K)
1.219 1.321 716.5 L7106 547 1.524 1.626 774.3 T80 548
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMEN! LOCATION INFORMAL ION
ELEVATION TEmp XE HEAT FLUX ELEVATION TEMP XE HEAT FLUX
(M) (K} W/MRe2 (M) (K) W/MRe2
.03 729.3 .S510 1. 70E+04 013 7129.3 570 1. 70E+04
.02% 122. 4 512 1. 71E+08 L02% 7e2.4 I 1. 716404
.05 713.2 574 1. 71E+0N .05 713.2 YL 1.71E+04
L0716 716.8 LS 1. 716404 076 7116.8 911 1. 718404
102 718.6 280 1. 716404 .02 7118.6 . %80 1.71E+08
27 125.% 553 1. 71E+04 e 125.5 .583 1.T1E+ON
152 731.2 .586 1. 716404 152 73,2 . 586 1. 71E+04
. 305 i68.0 .603 1.72E+00 . 305 168.0 603 1. 728404
.38 789.5 .612 1. 726404 38 789.5 612 1. 72E+04
u517 802.2 .620 1. 738404 a5 802.2 620 1.736+04
9. ) 1 | 816.8 .629 1. 73E+04 .933 816.8 629 1, 730+04
.610 829.8 .638 1. 736404 .610 829.8 638 1. 136404
.686 B41.2 .6L6 1. 730408 .686 8451.2 6N 1.73E+04
L 162 854.9 .655 1. 73E+00 . 162 854.9 %5 1.736+04
.838 867.3 . 664 1. 12E+04 .818 867.3 664 1. 72E+04
L9 8i8.2 .672 1. 73E+04 .91y gia.2 612 1. 73E+04
.99 896.8 .681 1. 728404 L9 896.8 681 1.728+04
1.067 909.0 .690 1.72E+08 1.067 9u9.0 690 1.72E+04
1.143 907.9 .698 1. 726400 1.143 907.9 698 1.72E+04
1.194 910.% L7048 1.60E+04 1.194 910.% 704 1.60E+04
1.245 880.0 . 709 1. 716404 1.2h5 880.0 109 1.7 VEvGl
1.29% 893.8 115 1, 72E+04 1.295 393.8 is 1. 72E+04
1.372 91¢.6 . 12N 1. 72E+04 1.3¢12 917.6 24 1.72E+04
1.448 939.5 .132 1. 716408 1. 448 23%.% 732 1.71E+04
1.499 QU0 .4 . 138 1.59E+04 1.499 940. 4 738 1.59E+04
1.549 932.¢ LTh3 1. TVE+ON 1.549 932.0 i3 1.716+04
1.600 Qu6. 7 . 149 1.700+04 1.600 o9u6. 7 9 1. 70E+08
1.676 ¥15.7 . 158 1. 79E+04 1.¢76 915.1 158 1. 70E+0y
1.753 993.2 . 166 1.69E+04 1.753 993.2 . 166 V1.AGE+0N
1.803 991.3 LIMN 1.57E+04 1.803 991.3 n 1.57E+04
1.854 962.5 Al 1. J9E+D 1.854 962.5 T 1.69E+04
1.905 971.8 . 783 1.69€+04 1.905% 9711.8 783 1.69E+04
1.981 1000.2 LI 1.68E+04 1.981 1000.2 N 1.68E+04
2 2.057 954, 199 1.68E+04

.057 954 .1 . 199 1.68E+04
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INEL POST-CHF EXPERIMENT NO. 24
POINT SERIAL NO. 10245.010 (TIME= 230.%0 SEC)
LOG? PRESSURE(PE-3) 16.29 MPA
FCV TEMPERATURE( TE~FCV-1T) 610.2 K
LHP INLET ENTHALPY 1.565E+406 J/KG
TEST SECYION:
PRESSURE 19 MPA
SAT TEMP H42.95 K
MASS FLUX 17.60 KG/SEC-Mw»2
INLET QUALITY L5719
INLET ENTHALPY 1.904E+06 J/KG
QUENCH FRONT:
CLEVATION =. 02 M
VELOCHTY 0.0000 M/SEC
QUALITY W13
NET LHP POWER O FLUID 1159. 7T W
VAPOR TEMPERATURE MEASUREMENT lOCAlloﬂ INFORMAT 1ON
ELEVATION 0ZQi v XE
(M) (M) (K)
1.219 .32 1i2.8 L7153 .5%61
WALL TEMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEmMp XE HEAT FLUX
(M) (K) W/He2
L0113 136.7 .58 2.G7Ev0u
L02S 132.6 .583 2.06L+04
L051 728.6 . 586 2.05E+04
L0716 735.4 .990 2. 05F+04
.02 738.6 .994 2.06L+0h
127 6. 17 597 2.05E+40h
. 152 %2.9 L6010 2.05E+00
. 305 189.17 .623 2.03E+04
-38) 812.9 .634 2.05E+04
A57 828.4 . 645 2.03E+04
333 845.9 .656 2.05E+04
610 861.7 667 2.0LE+04
. 686 876.5 677 2.03E+04
162 892.4 .688 2.03E+04
.838 906.8 .699 2.03E+04
.91 919.17 ALl 2.03E+uk
991 931.2 121 2.02E+04
1,067 9h8.6 + 0 2.01E+04
V. 143 946.1 . 143 2.02E404
1.194% 951.9 . 150 1.87E+04
1.245 933.0 L1517 2.01E+04
1.29% 949.8 . 164 2.G1E+04
1.3712 271.6 o D 2.02E+04
1. 448 991.3 . 785 2.01E+04
1.499 992.8 Li92 1.86E+0n
1.549 989.8 . 7199 1.99E+04
1.600 1004 .1 . 806 1.996 404
1.676 1029.3 .817 1.99E+04
1.753 1044 . 2 .828 1.98E+04
1.803 1044, 3 834 1.84E+04
1.854 1020.8 .8u1 2.00E+04
1.90% 1028.6 .848 1.98E+04
1.981 1030.8 .859 2.00E+0n
2.051 9717.8 .870 2.02E+04

INEL POST-CHF EXPERIMENT NO. 24
POINT SERIAL NO. 2024.010 (TIME= 230.50 SEC)
LOOP PRESSURE(PE-3) 16.29 MPA
FOV TEMPERATURE(TE-FCV-1T) 610.2 K
LMP INLET ENTHALPY 1.565E+06 J/KG
TEST SECTION:
PRt SSURE .19 MPA
SAT TEMP Hu2.95% K
MASS FLUX 17.60 KG/SEC-M"»2
INLET QUALITY .579
INLET ENTHALPY 1.904E406 J/KG
QUENCH FRONT
FLEVATION -, 102 M
VELOCITY 0.0000 M/SEC
QUAL ¢ TY .13
NET LHP POWLR 1O FLUID MS9. 7 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION LzaQF v XE XA
(M) (M) (%)
1.524 1.626 832.% L7196 .566
WALL TIMPERATURE MEASUREMENT LOCATION IN!ORMAT ION
ELEVATION TEmp Xt HEAT TLUX
(M) (K) W/Mne2
L0113 736.17 .58 2.07E+04
.02% 132.6 .9583 2.061+0h
051 128.6 . 586 2.0%E+04
.076 73%.4 . 590 205008
o2 738.6 . 5% 2.06E+04
27 46.7 .9597 2.05E+04
. 152 71%2.9 .60 2.05E 0k
. 305 189.7 .623 2.03E+04
.38 812.9 .634 2.05E+04
A57 828.4 . 645 2.036+04
.533 845.9 656 2.056+04
610 86117 661 2.04Ev04
.686 8716.5 617 2.03E+04
162 892.4 .688 2.03E404
.838 906.8 .699 2.03E+408
L9 919.7 .10 2.03E+04
L9 9371.2 02 2.02E+04
1.067 J48.6 132 2.0VE+04
1,143 u6 .1 . 143 2.02E+04
1,194 9%1.9 . 150 1.87E+404
1.24% 933.0 L1517 2.01E+04
1.29% 949 .8 . 164 2.01E+04
1.372 971.6 A1 2.02E+04
1.448 991.3 . 185 2.01E+04
1.499 992.8 . 192 1.86L+04
1.549 9689.8 « 199 1.99E+04
1.600 1004 .1 . 806 1.99E+04
1.676 1029.3 .87 1,998 +04
1.753 0,2 .828 1.98E+01
1.803 104G .3 .834 1. B8UE+04
1.85%4 1020.8 Loul 2_ONE+Oh
1.905% 1028.6 . 848 1.98E+04
1.981 1030.8 .8%9 2.008+04
2.057 977.8 .870 2.02E+04
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INEL POST-CHE EXPERIMENT NO.

POINT SERIAL NO. 1025.010 {TIME= 209.50 SEC)

25

INEL POST-CHFE EXPERIMENT NO.

2%

LOOP PRESSURL(PE-3) 16, 14 MPA
FOV TFMPERATURE(TE-FCV-1T) 607.9 K
LHP INLET ENTHALPY 1.5506+406 J/KG
TEST SECTION:
PRESSURL .30 MPA
SAI TEMP 406.92 K
MASS FLUX . 27 KG/SEC-M=%2
INLET QUALITY .530
INLET ENTHALPY 1. 7081 06 J/KC
QUENCH  RONT :
ELEVATION =102 M
VELOCHTY 0.0000 M/SLC
QUAL I TY L4517
NET LHP POWER TO FLUID hig.a W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFOKRMATION
E XA

ELEVATION DZQF
(M) (M)

1.219 1.321 .h98
WALL TEMPERATURE MEASUREMENT LOCATION INFOHMAL ION
ELEVAT ION TEMP XE HEAT TLUX

(M) (K) W/Mn*2
.01y 1710.4 531 1. 38E+00
.02% 163.1 533 L.376+00
.05 753.9 536 1.376E+04
016 196.0 538 1.36E+04
102 156.0 .5 1.36E+04h
27 161.8 . 5hiy 1.368+04
152 164.6 .5u1 1.350+04
. 305 192.8 . 564 1.35E+04
.381 813.7 512 1.35E+04
a57 825.2 .581 1.35E+04
.533 838.7 589 1,345 vOl
.610 851.5 598 1.34E+0N
.686 862.3 .606 1. 34E+00
. 162 877.3 614 1.34E+04
.838 893.6 623 1. 34E+04
914 908.6 631 1. 356404
9 929.17 640 1.358+04

1.067 9h3.5 .648 1.35%E+04

1.143 940.8 657 1.36E+04

1. 194 9u2.0 .662 1.25%E+04

1.245 9104 667 1.35E+04

1.29% 927.3 613 1.35E+0h

1.372 951.2 .682 1.350+04

1.448 977.4 .690 1. 3KE+04

1.499 981.2 . 695 1.24E404

1.549 911.6 10 1.33E+04

1.600 992.5 . 106 1.33E+04

1.616 1023.9 715 1.32E+04

1.753 1045. 8 123 1.32E+04

1.803 1047.0 728 1.22E+04

1.85%4 1029 2 733 V. 32E+04

1.905% 1031. 4 139 1.31E+04

1.981 1057. 4 147 1.31E+04

2.057 1019.9 799 1.32E+04

POINT SERIAL NO. 2025.010 (TIME= 209.50 StLC)
LOOP PRESSURE(PE-3) 16. 14 MPA
PGV TEMPERATURE(TE=FCV=1T) 607.9 K
LHP INLET ENTHALPY 1.550E+06 J/KG
TEST SECTION:
PRESSURE .30 MPA
SAT TEMP h06.92 K
MASS FLUX 14.27 KG/SEC-M**2
INLET QUALLITY .530
INLET ENTHALPY 1. 708406 J/KG
QUENCH FRONT:
ELEVATION =102 M
VELOCITY 0.0000 M/SLC
QUALITY 457
NET LHP POWER 10 FLUID 438.8 W

VAPOR TEMPERATURE MEASUREMENT LOCAUIg: INFORMAT LON

ELEVATION D7QF
(M) (M)

1.524 1.626 .503
WALL TEMPERATURE H(ASUR(N!NI LOCATION INFORMAT ION
ELEVATION TEMpP HEAT FLUX

(M) (K) W/mMne2

.013 170.4 .53 1.38E+04
L02% 163.1 533 1.376+04
.051 753.9 .536 1.376+04
076 7196.0 .938 1.36E+04
.02 196.0 .54 1.36E+04
+ AT i61.8 L Shl 1.36E+04
152 164.6 L9487 1.356+04
.30% 192.8 . 564 1.35E+04
.381 813.7 272 1.35E+04
A57 825.2 .H81 1.35E+04
533 838.7 .589 1. 34E+0n
610 851.5 .598 1. 3hE+0u
.636 862.3 . 606 1. 34E+04
.162 877.3 614 1. 3hE+0N
.838 893.6 .623 1.30E+04
.91 908.6 .631 1.3%E+04
L9 929.17 .6h0 1.35E+04

1.067 943.5 .6h8 1.35E+00

1.143 9u0.8 L6517 1.36E+04

1,194 9u2.0 662 1.2%E+04

1.245 9144 667 1. 356404

1.295% 927.3 .673 1.35E+04

1.372 951.2 .682 1.35E+04

1.448 977.4 .690 1.34E+04

1.499 981.2 695 1.24E+04

1.549 97i.6 L1M 1.33E+00

1.600 992.5 . 106 1.33E+04

1.676 1022.9 IV 1.32E+04

1.753 1045.8 . 123 1.32E+04

1.8603 1047.0 . 128 1.22E+04

1.85h 1025%.2 .133 1.32E+04

1.905 1031.4 139 1.316+04

1.981 1057. 4 .Iu7 1.31E+04

2.057 1019.9 . 155 1.32E+04
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INEL POST-CHF EXPERIMENT NO.

POINT SERIAL NO. 3025.010 (TIME= 209.50 SIC)

25

LOOP PRESSUKE(PE-3) 16. 14 MPA

FCV 1EMPERATURE(TE-FCV=11)
LHP INLET ENTHALPY
TEST SECTION:

PRESSURE .30 MPA

SAT TEMP h06,92 K

MASS FLux 14.27 KG/SEC-M#*2
INLET QUALITY . 930

INLET ENTHALPY
QUENCH FRONT:

607.9 K
1.5 0E+06 J/KG

1. 708E+06 J/KG

CLEVATION -. 102 M
VELOCITY 0.0000 M/SEC
QUALITY 457
NET LHP POWER TO FLUID L3iB.8 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION nzaqr v XE XA
(M) (M) (K)

1.829 1.930 884.9 L7317 . h9s
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE HEAT FLUX

(M) (K) W/ 2

013 170.4 .53 1.38E+04
L025 763.1 .533 1.376+04
L0511 753.9 .536 1.37E+04
016 7156.0 .538 1.36E+04
. 102 156.0 .54 1.36E+04
21 161.8 .Sy 1.36E+04
152 164 .6 LSu7 1.35E+04
. 305 192.8 . 564 1.35E+04h
.38 813.7 .5ie 1.35€+08
57 82%.2 .581 1.35E404
.913 838.7 .589 1.34E+400
610 851.5 .598 1. 34E+04
.686 862.3 . 606 1.34E+04
162 877.3 614 1. 34E+04
.838 893.6 623 1.348E+404
.94 908.6 631 1.35E404
.99 929.17 640 1.35E+04

1.067 943.5 . 648 1.35E+04

1,143 940.8 .657 1.36E+04

1.194 942.0 .662 1.25E+04

1.245 PAL .667 1.35E+04

1.295% 927.3 al3 1.35E+04

V.32 951.2 682 1.35E+04

1.448 977.4 690 1.34E+08

1.499 981.2 695 1. 20hE+04

1.549 971.6 700 1.33E+04

1.600 992.5 106 1.33E+04

1.616 1023.9 715 1.32E+04

1.753 1045.8 123 1.32E404

1.803 1047.0 128 1.22E+04

1.854 1025.2 733 1.32E+04

1.90% 1031.4 739 1.31E+04

1.981 1057.4 7 1.31E+04

2.057 1019.9 755 1.32E+04

INEL POST-CHF EXPERIMENT NO. 26
POINT SERIAL NO., 1026.010 (TIME= 240,50 SEC)
LOOP PRESSURE(PE-3) 16.18 MPA
FCV TEMPERATURE(TE-FCV-1T) 606.4 K
LHP O INLET ENTHALPY 1.539E406 J/KG
TEST SECTION:
PRESSURE .30 MPA
SAT TEMP H06.63 K
MASS FLUX Th. V7 KG/SEC-M*"*2
INLET QUALITY .916
INLET ENTHALPY 1.678E+06 J/KG
QUENCH FRONT
ELEVATION -.102 M
VELOCITY 0.0000 M/SEC
QUALITY 452
NET LHP POWER TO FLUID 383.3 W
VAPOR TEMPERATURE MUEASUREMENT LOCATION INFORMAT 1ON
ELEVATION DZQi v i XA
(M) (M) (K)
1.219 1.32% 733.3 620 .4j2
WALL TUMPERATURE MLASUREMENT LOCATION INFORMAT ION
ELEVATION TEMp XE HEAT FLUX
™) {K) W/M»2
013 163. 4 .97 1.06E+04
L02% 153.4 .518 1.05E+04
051 738.5 .520 1. O8E+Ol
.076 731.4% . 923 1. O4E+On
. 102 735.3 .52% 1.OUE+Ol
Vo 739.3 .927 1.04E+04
152 40.5 . 529 1. 04E+O4
. 30% 163.9 .Su2 1. 04E+0Y
-3 184.0 .549 1.04E+04
A5T 195.17 -55% 1. 0RE+Oh
.533 809.7 .562 1.04E+ON
.610 822.6 .568 1.04E+00
.686 83i4.0 5 k) 1.08E+0k
. 162 848 .2 .581 1.03E+04
.838 862.%5 .588 1.030+04
L9114 873.7 .59 1.03E+04
L9 892.6 L6017 1.03E+04
1.06/7 90h.6 .607 1.03E+404
1.143 901.7 .613 1.03E+04
1.194 902.9 .618 9. L4TE+03
1.245% 8719.2 .622 1.02E+04
1.29% 891.3 626 1.02E+04
1.372 912.9 .632 1.028408
1.448 936.7 .639 1.020+04
1.499 939.3 .643 9.41E+03
1.549 932.8 .6h7 1.01E+04
1.600 9461 .651 1.01E+04
1.676 9715%.1 .658 1.01E+04
1.753 996.1 . 664 1.00E+04
1.8035 996.6 .668 9.22E+03
1.854 914.6 672 1.01E+04
1.905 981.4 676 1. 00E+04
1.981 1005. 5 .682 9.96E+03
2.0%7 992.2 .689 1.01E+04
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INEL POST-CHF EXPERIMENT NO. 26
POINT SERIAL NO. 2026.010 (TIME= 240.%0 SEC)
LOOP PRESSURE(PE-3) 16.18 MPA
FCV TIMPERATURE(TE-FCY=1T) 606.4 K
LHP INLET ENTHALPY 1.539E+06 J/KG
TEST SECTION:
PRI SSURL .30 MPA
SAI TEMP 406.63 K
MASS FLUX W, 17 KG/SEC-M**2
INLET QUALITY .516
INLET ENTHALPY 1.678E+06 J/KG
QUENCH FRONT:
ELLVATION -.102 M
V(lOCIlV 0.0000 M/SEC
QUAL L 452
NET LHP POH!R TO FLUIL 383.3 W
VAPOR TEMPERATUKE MEASUREMENT LOCATION INFORMATION
ELEVATION DZzaf w -« XE XA
(M) (M) (K)
1.524 1.626 i8r.3 645 LWk
WALL TEMPERATURE MEASUREMENT LOCATION «INIORMATION
ELEVATION TEmp XE HEAT FLUX
(M) (K) W/Nnn2
.013 163. 4 547 1.06E+04
L0025 153.4 .518 1.05E+04
051 738.5 . 920 1.04E+0k
016 137.4 .923 1. 04E+0L
102 735.3 .52% 1.04E+04
<hEF 739.3 L5217 1.08E+04
. 152 140.5 . 529 1.0hE+OH
. 30% 163.9 .5u2 1. O8E+OH
L3810 784.0 . 549 1. 04E+04
Lus17 195.7 55 1. OUE+Ol
.533 809.7 .562 1. 04E+OL
610 822.6 . 568 1. 0LE+ON
.686 834.0 .975 1.04E+0Y
162 8u4B.2 .58 1.03E+04
.838 862.5 .588 1.03E+04
L9h 873.7 .594 1.03E+04
991 892.6 L6010 1.03E+04
1.067 904 .6 .607 1.03E+04
1,143 901.7 .613 1.03E+04
1.194 902.9 .618 9.47E+03
1.245 879.2 .622 1.02E+04
1.295 891.3 .626 1.02E+0h
1.372 912.9 .632 1.02E+04
1.448 936.7 .639 1.02E404
1.499 939.3 .63 9.41E+03
1.549 932.8 .67 1.01E+04
1.600 946.1 .6%91 1.01E+04
1.676 975.1 .658 1.0VE+OL
1. 753 996.1 .664 1.00E+04
1.803 996.6 .668 9.22E+403
1.854 974.6 .672 1.07E+04
1.90% 981.4 .676 1.00E+04
1.981 1005.5 .682 9.96E+03
2 2 .689 1.01E+04

.057 992.

INEL POST-CHE EXPERIMENT NO,

26

POINT SERIAL NO, 3026.0W0 (TIME= 240.50 SEC)
LOOP PRESSURE(PE-3) 16.18 MPA
FCV TEMPERATURE(TE-FCV-1T) 606.4 K
LHP INLET ENTHALPY 1.539€+406 J/KG
TEST SECTION:
PRESSURE .30 MPA
SAT Tine 406.63 K
MASS FLUX 14,17 KG/SEC~M"#2
INLET QUALITY .916
INLET ENTHALPY 1.678E406 J/KG
QUENCH FRONT :
ELEVATION ~=.102 M
VELOCITY 0.0000 M/SEC
QUALITY h52
NET LHP POWER 10 FLUID 383.3 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION bzay v XE XA
(M) (M) (K)
1.829 1.930 848.0 670 W69
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE HEAT FLUX
(M) (K) W/Mne2
.013 163 .4 917 1.06E+04
.02% 153.4 .518 1.05E+04
.051 738.9 . 9520 1.04E+04
076 737.4 .523 1.04E+0N
.1o2 i35.3 +52% 1.04E+04
27 739.3 Het 1.04E+04
152 ho.% .529 1. Ohi +08
. 305 163.9 .9h2 1. OBE+OL
.381 84.0 549 1.0GE+Ol
ST 19%.17 .55% 1.0hE+Oh
.533 809.7 .9562 1.0hE+OU
610 822.6 . 568 1.04t +04
.686 834.0 5715 1.0UE+ON
162 8h8.2 . 581 1.03E+04
.838 862.5 . 988 1.038+04
.91y 873.7 . 594 1.03E+04
.99 892.6 .601 1.03E+,%
1.067 904.6 607 1.03E+4
1.143 901.7 .613 1.03E+04
1.194 902.9 .618 9.47E403
1.245 819.2 622 1.02E+04
1.29% 891.3 .626 1.02E+04
1.372 912.9 .632 1.02E+04
1.448 936.7 .639 1.026+04
1.499 939.3 .643 9.41E*O3
1.549 932.8 647 1.OVE+OY
1.600 9h6.1 L6951 1.0VE+04
1.676 9715.1 .658 1.01E+04
1.7593 996.1 .664 1.00E+04
1.803 996.6 .668 9.22€+03
1.854 974.6 672 1.01E+04
1.905 981.4 .676 1.00E+04
1.981 1005.5 .682 9.96E+03
2.057 992.2 .689 1.01E+04
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INEL POST-CHE EXPERIMENT NO.

POINT SERIAL NO. 027.010 (TIME= 209.50 SEC)

2

LOOP PRESSURE(PE-3) 16.21 MPA

FCV TEMPERATURE(1E-FCV-1T)
LHP INLET ENTHALPY
TEST SECTION:

607.3 K
1. 5456406 J/KG

PRESSURE .30 MPA
SAT TEMP 406.58 K
MASS FLUX Th.12 KG/SEC-M**2
INLET QUALTITY . 524
INLET ENTHALPY 1.694E+06 J/KG
QUENCH FRONT :
FLEVATION =.102 M
VELOCITY 0.0000 M/SEC
CUALITY . 455
NET LHP POWER 10 FLUID hor.2 W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
XA

ELEVATION nzQF

(M) (M)

1.219 1.321 AT
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION TEMp XE HEAT F, X

(M) (K) W/Mn2
L0113 537 92% B.9uE+03
.02% 738.0 526 8.90¢+03
L05%1 716.8 528 8.82L+03
L0176 112,95 929 8.79€+03
102 ro8. PER) 8.7/8L+03
<127 0.4 933 8.7%E+03
+ 198 o5 535 8. 74E+03
. 305 130.8 . 546 B.716+03
381 Th8.6 .952 8.696+03
La57 199.6 957 8.716+03
.933 i12.9 .9563 8.70E+03
610 785.1 .H68 8.70E+03
.686 7196.3 5 8.716403
. 162 810.0 519 8.7/0E+03
.838 823.6 . 585 B.71E+03
L9358 LELU . 590 8.71E+03
991 851.2 .596 8.68E+03

1.0617 862.2 .60 8.65E+03

1,143 860 .2 .607 B8.69E+03

1,194 861 9 610 71.96E+03

1.245 841.3 614 8.66E+03

1.29% 8%2.2 .618 B8.675£+03

1.372 812.4 623 B8.64E+03

1.448 894 .1 .628 8.62E+03

1.499 896.2 .632 7.92E+03

1.549 889.5 .63% 8.59E+03

1.600 901.8 .639 8.57E+03

1.616 929.0 . 645 8.53E+03

1.753 948.8 .650 B8.49E+03

1.803 949.0 653 7.80E+03

1.854 928.4 657 8.48E+03

1.90% 93%.4 . 660 8. 49E+03

1.981 959.9 .666 B.456+03

2.057 952.1 671 B8.46E+03

INEL POST-CHE EXPERIMENT NO. 21
POINT SERIAL NO. 2027.010 (TIME= 209.5%0 SLC)
LOOP PRESSURE(PE-3) 16.21 MPA
FCV TEMPERATURE(TE-FCV=11) 607.3 K
LhP INLET ENTHALPY 1.545E+06 J/KG
TEST SILCTION:
PRESSURE .30 MPA
SALl Timp 406.58 ¥
MASS FLUX 14,12 KG/SEC-M""2
INLET QUALITY . 524
INLET ENTHALPY 1.690E+06 J/KG
QUENCH FRONT:
ELEVATION -, 102 M
VELOCITY O,0000 M/S5LC
QUAL I TY 55
NET LHP POWER 10 FLUID Wor.2 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 02GF XA
(M) (M)
1.524 1.626 ThE .6 478
WALL TEMPERATURE MLASUREMENT LOCATION INFORMATION
ELEVATION TiMp Xt HEAT FlLux
M) (K) W/MR»2
L0013 51,1 52% 8.94E+03
.025 738.0 526 8.90F+03
L0%1 116.8 528 B8.82E+03
016 7112.% 529 B8.79L+03
102 8.1 S 8.78E+03
L1217 oy 533 8.756+03
. 152 710.5% 535 8.74E+03
L 305 730.8 546 8.71E+03
.38 Th8.6 552 8.69E+03
NS 199.6 551 8.71E+03
.533 112.9 963 8.70L+03
610 785.1 568 8.701+03
.686 796.13 S5Th 8.716+03
L7162 810.0 519 8.7/0E+03
.838 823.6 585 8.716+03
L9y 834. 4 590 8.71E+03
. 991 8%1.2 596 8.681+03
1.067 862.2 601 8.65L+03
1.143 L50.2 607 8.69E+03
1.194 861.9 610 71.96L+03
1.24% 8h1.3 614 8.66L+03
1.29% 8%2.2 618 8.676E+03
1.372 372.4 623 B.64E+03
1.448 894 .1 628 8.62E+03
1.4599 896.2 632 7.92£+03
1.549 889.5 63% 8.59E+03
1.600 901.8 639 B.57E+03
1.616 929.0 L6U5 8.53L+03
1.753 9u8.8 . 650 B8.49E+03
1.803 9h9.0 653 7.808+03
1.85%4 928. 4 657 8.48E+03
1.905 935. 4 .660 8.49L+03
1.981 9%9.9 666 8.45E+03
2.05171 9%2.1 .67 B8.46E+03
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INEL POST-CHFf EXPERIMENT NO. 27
POINT SERIAL NO. 3027.0V0 (TIME= 209.50 SEC)
LOOP PRESSURE(PE-3) 16.21 MPA
FCV TEMPERATURE(TE-FCV-1T) 607.3 K
IHP INLET ENTHALPY 1.545E+06 J/KG
TEST SECTION:
PRESSUKE .30 MPA
SAT TEMP 406.58 K
MASS FLUX W, 12 KG/SEC-
INLET QUALITY . 524
INLET ENTHALPY 1.69RE+06 J/KG
QUENCH FRONT @
ELEVATION .12 M
VELOCITY 0.0000 M/SEC
QUAL I TY 455
NET LHP POWER 10 FLUID hot.2 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE XA
(M) (M) (K)
1.829 1.230 8url.6 655 w12
WALL TEMPERATURE HIASURFNINI LOCATION INFORMATION
ELEVATION TE XE HEAT FlLUX
(M) (Kl W/MnR2
L013 1.7 . 925 B.9LL+03
L02% 138.0 .526 8.90E+03
L0051 7116.8 .528 B8.82E+03
016 7112.5 . 529 B.79E+03
102 708.1 .53 8.78L+03
27 110.4 L5313 8.756+03
- 152 10.5 535 8. 78E+03
. 30% 730.8 . 546 8.71E+03
.38 748 .6 .552 8.69E+03
NS 199.6 .5%7 8.71E+03
33 172.9 .9563 8.70E+03
.610 785.1 . 568 8.70L+03
. 686 796.3 .57 8.716+403
162 810.0 L5719 8.70E+03
.838 823.6 . 585 8.71E+03
914 834 .4 - 990 8.71E+03
-991 851.2 .596 8.68L+03
1.067 B62.2 .601 8.65E+03
1.143 860.2 607 8.69E+03
1.194 861.9 610 7.966+03
1,245 8h1.3 .614 8.66E+03
1.295 852.2 .618 8.67E403
1.372 8i72.4 .623 B.6LEYO]
1.448 894 .1 .628 8.62E403
1,499 896.2 .632 7.920+03
1.549 889.5 L6395 8.59€+03
1.600 901.8 639 8.576+03
1.616 929.0 645 8.53E+03
1.753 9u8.8 .650 B8.49E+03
1.803 9h9.0 .653 7.80E+03
1.8%4 928. 4 657 8.48L+03
1.90% 935.4 .660 B8.49E+03
1.981 959.9 .666 8.456+03
2.051 952.1 6N 8.46E+03

INEL POST-CHI CXPLRIMENT NO, 28

POINT SERIAL NO. 1028.010

LOOP PRESSURE(PE-3)
FCV TEMPERATURE(TE-FCV-1T)
LHP INLET ENTHALPY
TEST SECTION:
PRESSURE
SAT TEMP
MASS FLUX
IMLET QUALITY
INLET EWTHALPY
QUENCH FRONT:
ELEVATION
VELOCITY
QUALITY
NET i HP POWER TO FLUID

VAPOR TEMPERATURE MEASUREMEN]

(TIME= 209.50 SEC)

16.23 MPA
608.1 K
1.550L+06 J/KG

.29 MPA
H05.12 K
.13 KG/SEC-M"*2
- 580
1.811E+06 J/KG

=02 M
0.0000 M/SEC
459
109.1 W

LOCATION INFGRMAT ION
XE XA

L6715 .52

WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
XE

ELEVATION 0Z2Q1 8%
(M) (M) (K)
1.219 1.321 663.)
ELEVATION TEMP
(M) (K)
013 128.3 .581
025 710.0 582
051 683. 4 S84
076 6718.6 586
102 6151 588
27 67171.9 590
152 679.4 592
. 30% 702.8 604
.38 1201 .610
Ns7 71350.8 .616
.533 3.3 .622
.610 i94.3 628
. 686 164.7 634
162 71i6.8 L 640
.838 789.6 .66
L9y 199.8 .65!
L9N 815.6 6517
1.067 826.3 .663
1.143 826.1 .669
1.194 82%.2 .673
1.245 794.8 677
1.29% B0O6. 7 .681
1.372 628.4 681
1.448 8n8.3 .693
1.499 8h8.5 697
1.549 837.2 )
1.600 850.8 . 105
1.6716 87171.7 i
1.75%3 895.6 7
1.803 893.6 120
1.85%4 868 .4 724
1.905% 817.6 128
1.981 908. 4 L34
2.057 905.1 . ThO

HEAT FLUX
W/Hn*2

L9598 03
LH1Er03
.38i+03
.39E+403
. 39L+03
LMOE+O3
.39E+03
378403
.38E+03
.38L+03
376403
.386+03
3764013
. 396403
.34E+03
3NE+03
.390+03
L36E+03
.30L+03
.68E+03
LA2E+03
JH1E+03
.39E403
.35E403
.66E+03
.36L403
.34E+03
.30E+03
.31E+03
.58E+03
L 18E%03
.23E+03
.22E403
.22E+03
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INEL POST-CHF EXPERIMENT NO, 28

POINT SERIAL NO. 2028.010 (TIME= 209.50 SEC)

LOOP PRESSURL(PE~-3) 16.23 MPA
FCV TEMPERATURE(TE-FCV-1T) 608.1 K

LHP INLET ENTHALPY

1.550E+06 J/KG

TEST SICTION:

PHESSURE .29 MPA
SA1 TEMP 405.12 K
MASS FLUX 14,13 KG/SEC-mwep

INLET QUALITY
INLET ENTHALPY

- 580
1.8118+06 J/KG

QUENCH FRONT:

ELEVATION -, 102 M
VELOCITY 0.0000 M/SEC
QUAL I TY 459

NET LHP POWER TC FLUID 709.1 W

VAPOR TEMPERATUKE MEASUREMENT LOCAT ION' INFORMAT i ON

ELEVATION DZQF 1w XE XA

(M) (M) (K}

1.524 1.626 01,0 .699 .545
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HFAT FLUX

(M) (K) W/H**2

- 4 .03 728.3 .581 9.99E+03
o .02% 710.0 .582 9.L1E+03
> .05) 683.4 . 584 9.38E+03

L0176 618.6 .586 9.39€+03

102 675.1 .588 9.39F+03
127 6171.9 .590 9.40E+03
152 619.4 .592 9.39E+03
. 305 102.8 .60 9.37E+03
381 120.1 .610 9.38E+03
457 730.8 .616 9.38L+03
.533 7h3.3 .622 9.376+03
610 754.3 .628 9.38E+03
.686 64,7 634 9.376+03
162 1716.8 .640 9.39E+03
.8386 789.6 646 9. 34E+03
.91 799.8 .651 9. 34E+03
.991 815.6 L6517 9.39E+03

1.061 826.3 663 9.36E+03

1,143 826.1 669 9.30E+03

1,194 825.2 673 B.68E+03

1.2h5 794.8 6517 9. 42E+G3

1.295 806.7 681 9.41E+03

1.3712 828 4 687 9.39E+03

1.448 848.3 693 9.356+03

1.499 848.5 697 8.66E+03

1.549 837.2 701 9.36E+03

1.600 850.8 705 9.38E+03

1.676 817.17 7 9.30E+03

1.753 895.6 mne %.3.6403

1.803 893.6 12¢ 8.581+03

1.854 868.4 724 v. 196403

1.90% 817.6 128 9.23£+03

1.981 908.4 734 9.22E+03

2.051 905.1 40 0.220+03

INEL POST-CHF EXPLRIMENT NO. 28
POINT SERIAL NO. 3028.0%0 (TIME= 209.50 StC)
LOOP PRESSURLIPE-]) 16.23 MPA
FCV TEMPERATURE(TE-FOV=-1T) 608.1 K
LHP INLET ENTHALKY 1.950E406 J/KG
TEST SECTION:
PRESSURE .29 MPA
SAT TEMP HW0%.12 K
MASS FLUX 14,13 KG/SEC-M*"2
INLET QUALITY . 580
INLET ENTHALPY 1.811E+406 J/KG
QUENCH FRONT :
ELEVATION -, 102 M
VELOCHTY 0.0000 M/SEC
QUAL I TY 459
NET LHP POWER TO FLUID 09.1 w
VAPOR TIMPERATURE MEASUREMENT LOCATION INFORMAT LON
ELEVATION 02QF v XE XA
(M) (M) (K)
1.829 1.930 752.3 122 . 582
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATIGH
ELEVATION TEmMp X MEAT FLUX
(M) (K) W/Me2
L0113 128.3 .581 9.59E+03
L02% no.o .982 9. 41E+03
.05 683 .4 LhHBn 9.38E+03
.076 678.6 . 586 9.39€+03
102 67%.1 . 588 9.39L+03
27 611.9 .590 9.40E+03
+ 153 679.4 . 592 9.391+03
. 305 1u2.8 . 604 9.376+03
.38 1201 .610 9.38E+03
457 7130.8 .616 9.38E+03
.513 Ih3.3 622 9.376+03
.610 o4 . 3 .628 9.381+03
.686 164.7 63N 9.376E+03
. 162 176.8 .6h0 9.39E+03
.838 189.6 AT 9.34E+03
94 7199.8 651 9.34E+03
L9 815.6 657 9.39E+03
1.061/ 876.3 .663 9.36E+03
1.143 826.1 669 9.300+03
1.194 82%.2 L6173 8.68F+03
1.245% 194.8 6117 9.42E+03
1.29% 806.7 .681 9. 4iL+03
1.3712 828.4 L6817 9.39E+03
1.448 B48.3 .693 9.35E+03
1.499 Bu48.5 L6917 8.66E+03
1.5h9 a37.2 LT 9.36E+013
1.600 8%0.8 105 9.34E+03
1.676 8717.7 LI 9.30E+03
1.753 895.6 LA 9.31E+03
1.803 893.6 . 120 8.58E+03
1.85%4 U68. 4 724 9.186+03
1.90% 877.6 . 128 9.23E+03
1.981 908.4 . 134 9.22E+03
2.051 905.1 . 740 9.22€+03



LZ-H

INEL POST~CHF EXPERIMENT NO. 30 INEL POST-CHF EXPERIMENT NO. 30

POINT SERIAL NO. 1030.010 (TIME= 179.50 SEC) POINT SERIAL NO. 2030.010 (TiME= 179.50 SEC)
LOOP PRESSURE(PE-3) 16,17 MPA LOOP PRESSURE(PE-3) 16.17 MPA
FCV TEMPERATURE(TE-FCV-1T) 607.8 K FCV TEMPERATURE(TE-FCY=1T) 607.8 K
LHP INLET ENTHALFY 1.549E+06 J/KG LHP INLET ENTHALPY 1.549E+06 J/KG
TEST SECTION: TEST SECTION:
PRESSURE .29 MPA PRESSURE .29 MPA
SAT TEmp 406.10 K SAT TEMP 406.10 K
MASS FLUX 13.99 KG/SEC-M**2 MASS FLUX 13.99 KG/SEC-M**2
INLET QUALITY .958 INLET QUALITY .558
INLET ENTHALPY 1.7676E+06 J/¥KG INLET ENTHALPY 1.767E+06 J/KG
QUENCH FRONT: QUENCH FRONT:
ELEVATION . 102 M ELEVATION -, 102 M
VELOCITY 0.0000 M/SEC VELOCITY 0.0000 M/SLC
QUALITY 457 QUALITY 45T
NET LHP POWER TO FLUID 587.2 W NET LHP POWER TO FLUID S581.2 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION DZQF 18 XE XA ELEVATION bZqQF v Xt XA
(M) (M) (K) (M) (M) (K)
1.219 1.321 615.8 615 .513 1.524 1.626 647.5 630 .513
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 1EMP XE HEAT FLUX ELEVATION TEmp Xt HEAT HLUX
(M) () W/mnw2 (M) (K) W/ M2
ROE 4.1 559 5.24E+03 L013 k.1 959 S.24E403
.02% 689.3 559 5.30E+03 L02% 689.3 559 5.30E+03
L0951 651.0 . 560 5.45E+03 .051 691.0 .960 5. 45E+03
L0716 639.2 . 562 5.49L+03 .076 639.2 562 5. 49E+03
. 102 630.7 .563 5.536+03 102 630.7 .563 9.53E+03
12i 630.3 . 564 5.56E+03 127 630.3 . 564 5.56E+403
L1952 629.% . 9565 5.586+03 152 629.5 965 5.58€+03
. 30% 6h5.3 512 5.656+03 . 305 645.3 512 5.656+03
.38 659.0 516 5.64F+03 . 381 699.0 576 5.64E+03
ST 667.5 580 5.64E+03 457 667.5 . 580 S5.64E+03
.51313 678.2 .583 5.59E+03 283 678.2 .583 5.596+03
610 687.4 587 5.616+03 .610 687.4 587 5.61L+03
. 686 696.3 .590 5.58£+03 686 696.3 590 5.58E+03
162 707.1 594 5.60E+03 . 162 707.1 . 594 5.60E+03
.838 718.4 .598 5.57€+03 .838 718. 4 598 5.57e+03
L9114 7126 .4 601 5.55E+03 914 126 . 4 601 5.55L+03
.99 739.6 605 5.61E+03 9N 739.6 605 5.616+403
1.067 748.1 609 5.600+03 1,067 s . 609 5.60E+03
1.143 48.8 612 5.52E+03 V.43 .8 612 5.52€4+03
1.194 Tus. 4 614 5.15E+03 1.194 48 . 4 614 5.156+03
1.245 724.8 617 5.59E+03 1.245 24.8 6117 5.990+03
1.295% 734.9 619 5.63E+03 1.295% 734.9 619 5.63E+03
1.372 753.3 .623 5.63E+03 1.372 793.3 .623 5.63E+03
1.448 769.4 .626 5.656+03 1.448 769.4 .626 5.65E+03
1.499 167.4 .629 5.21E+03 1.499 167.4 629 5.216+03
1.549 751.0 631 5.69E+03 1.549 791.0 631 5.690+03
1.600 761.6 634 5.68E+03 1.600 761.6 634 5.685+03
1.6176 783.6 637 5.66E+03 1.676 783.6 637 5.56E+03
1.753 1971.€ €ul 5.68E+03 1.753 197.6 641 5.68E+03
1.803 794.5 643 5.26E+03 1.803 794.5 643 5.26E£+03
1.854 172.5 646 5.66E+03 1.854 112.5 646 5.66E+03
1.905% 781.4 . 648 5.73E+03 1.905% 781.4 648 5.73E+03
1.981 819.8 .652 5.73E+03 1.981 819.8 .652 5.73E+03
2 5.63E403 2.057 823.6 .655 5.63E+03

.057 823.6 .655
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INEL POST-CHE EXPERIMENT NO. v

POINT SERIAL NO.

FCV TEMPERATURE(TE-FCV-1T)

030,010
LOOP PRESSURE(PE-3)

LHP INLET ENTHALPY

TEST SECTION:
PRESSURE
SAT TEMP
MASS FLUX

INLET QUALITY
INLET ENTHALPY

QUENCH FRONT :

16.

(TIME= 179.50 SkEC)

17 MPA

607.8 K
1.549E+06 J/KG

ho6 .
¥3.

29 MPA
10 K
99 KG/SEC-M%»2

.558
1.16TE+06 J/KG

tLEVATION - 102 M
VELOCITY 0.0000 M/SEC
QUAL 1 1Y U597
NET LIP POWER TO FLUID 5871.2 W
VAPOR TEMPERATURE MEASUREMENT LOCATION |NFORMAT ION
ELEVATION  DZQF XE XA
(M) (M)

1.829 1.930 .64l 511
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT LON
ELEVATION TEMP XE HEAT FLUX

(M) (K) WM

013 Tk 1 .59 5. 246403
025 689.3 .559 5.30€+03
051 €51.0 . 560 5. 456403
076 639.2 . 562 5. 49E+03
102 630.1 563 5.53E403
121 630.3 . 564 5.56E403
152 629.5 . 565 5.58E+03
. 305 64%.3 5712 5.65F +03
. 381 659.0 5176 5.60E+03
57 661.5 . 580 5.6LE+03
.533 618.2 .583 5.596+403
610 687.4 L5817 5.61E+03
.686 696.3 .590 5.58E+03
162 7017.1 . 594 5.60E+03
.838 118.4 .598 9.95/6+03
.91 126.4 601 5.55E403
991 139.6 605 5.616+03

1.0617 481 609 5.60E+03

1,143 148.8 612 5.526403

1. 194 74814 614 5.156+03

1.205 724.8 617 5.59E+03

1.295 734.9 619 5.63E+03

1.372 753.3 .623 5.63E403

1. 448 169.4 626 5.65£403

1.499 767. 4 .629 5.216403

1.549 751.0 631 5.69E+03

1.600 161.6 634 5.68E403

1.676 i83.6 637 5.66E+403

1.753 797.6 .61 5.686+03

1.803 94.5 603 5.26E403

1.854 772.5 . 646 5.66E+03

1.905 781.4 648 5.73E+03

1.981 819.8 .652 5.736+03

2.051 823.6 . 655 5.63E+03

INEL POST=CHF EXPERIMENT NO. i

POINT SERIAL NO, 2031.01W0

LOOP PRESSURE(PE-3)
FCV TEMPERAIURE(TE-FCV-1T)
LH® INLET ENTHALPY
TEST SECTION:
PRESSURE
SAT TEMP
MASS FLUX
INLET QUALITY
INLET ENTHALPY
QUENCH FRONT:
CLEVATION
vVELOCHTY
QUAL I TY
NET LHP POWER 1O FLUID

(TIME= 239.50 SEC)

16.17 MPA
608.5 K
1.553E+06 J/KG

30 MPA

ho6.12 K
13,77 KG/SEC-M%*2

.519

1.813E+06 J/KG

. 102 M
0.0000 M/StC

W59

696.0 W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
Xt A

ELEVATION DZQF v
(M) (M) (K)

1.5%24 1.626 6046 . 539
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION TLMP X HEAT HLUX

(M) (K) W/Mnep
013 696 .2 . 580 L. 69403
L025% 669.2 . 580 G. 776403
L0513 625.1 L9581 . 78E£+03
076 610.6 . 582 4.80E+03
L2 600.2 .583 . 8uE+03
. 127 598.1 8L 4.83t+03
. 152 996.1 . 585 4. BLE+O3
. 30% 607.5 L9592 4. 816403
.38 618.8 .595% 4. 816403
W57 625 .4 .5%98 . .B3L+03
L5133 634.3 .601 h.820+03
L6110 6h2.2 604 4. JRE+O3
.686 649.5 607 4.82E+03
L A62 6%8.17 L6110 L. 776+03
.838 668.9 .64 4. 18E+03
L9114 6714.9 617 4 776+03
.9 686.3 . 620 4. 73E+03

1.067 693.5 .623 . 726403

1.143 692.4 626 4.88E+03

1,194 683.7 .628 h.35E+03

1.245% 663.17 .630 4.19€+03

1.29% 681.5 .632 4.716+03

1.312 699.9 .635 4, 72E+03

1. 448 713.8 .638 4. 68E+03

1.499 712.8 L 640 4.296+03

1.549 70%.0 L6h2 U.66E+03

1.600 i .6hh 4. 64E+O3

1.616 138.4 .64 L.6u4E+03

1.793 152.0 650 h.63E+03

1.803 ms. 7 .6%2 §. 208403

1.85%4 i28.2 L6954 b, 74E+03

1.90% 738.4 .656 h.63E03

1.981 166.2 699 4. 64L+03

2.057 1i15.4 662 4. 70E+03



INEL POST-CHF EXPERIMENT NO. 3 INEL POSI-CHE EXPERIMENT NO. 32
POINT SERIAL NO. 3031.0%0 (TIME= 239.50 SEC) POINT SERIAL NO. 2032.010 (TIME= 154.50 SEC)

LOOP PRESSURE(PE-3) 16. 17 MPA LOOP PRESSURE(PE-3) 16.27 MPA
FCV TEMPERATURE(TE-FCV-1T) 608.5 K FCV TEMPERATURE(TE-FCV-1T) 608.2 K
LHP INLET ENTHALPY 1.553E+06 J/KG LHP INLET ENTHALPY 1.551E406 J/KG
TEST SECTION: TEST SECTION:
PRESSURE .30 MPA PRESSURE .30 MPA
SAT TEMP 806.12 K SAT TEMP H06.20 K
MASS FLUX 13.77 KG/SEC-M**2 MASS FLUX .04 KG/SEC-Mm*2
INLET QUALITY .5719 INLET QUALITY .9513
INLET ENTHALPY 1.813E+06 J/KG INLET ENTHALPY 1.801E406 J/KG
QUENCH FRONT : QUENCH FRONI :
ELEVATION -.102 M ELEVATION -.102 M
VELOCITY 0.0000 M/SEC VELOCI Y 0.0000 M/SEC
QUALITY 459 QUALITY 458
NET LHP POWER TO HLUID 696.0 W NET LHP POWER TO FLUID 6711.6 W

VAPOR TEMPERAIUKE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERAIURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE XA ELEVATION D2QF v XE XA
(M) (M) (K) (M) (M) (K)

1.829 1.930 638.5 .653  .535 1.524 1.626 5711.9 L6171 .533

WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmMp XE HEAT FLUX ELEVATION TEMP X HEAT FLUX
(") (k) W/Mee2 (M) (K) W/Mee2

L0013 696. L61E+03
029 669. 49E+03
051 625. .3%E+03
076 610. L39E+03
LYo 600 . .36EL+03
127 598. L43E+03
. 15¢ 596 . . 380403
. 305 607. ALE+03
.38 618. h1E+03
M50 625. 2603
<983 634. L1E+03
610 6u42. h2E+03
. 686 649. 436403
. 762 658. 43t +03
.838 668. 436403
L9y 674, . 39E+03
.99 686. .38E+03
LO6T 693. A45E+03
LR 692. .358+03
.19, 683. LOBE*03
L2u% 663. .39E+03
.295 681. 466403
~ 0L 699. L39E+03
hus 713, . ROE+03
499 2. L09E+03
. 5h9 105, .35E+03
. 600 ni. L37E+03
.616 738. .39F+03
L7153 52, L3BE+03
.803 h8. LO9E+03
.B54 728. 376403
. 905 738. LG3E+03
.981 166. .36E+03
L057 TS, 356403

4.69E+03 L013 685.
LTTE+O3 .02% 655.
. 78E+03 .05 607,
.B0E+03 .076 588.
-BUE+03 102 516.
.83E+03 «JET 512,
LBREOS 152 570.
.810+03 . 30% S5717.
.B1E+03 . 381 5817.
.B3E+03 457 993.
.B82E+03 .533 601,
. IBE+03 .610 6017,
.B2E+03 . 686 614,
TiE+03 162 622.
18E+03 .838 630.
17E+03 91 636.
73E+03 S9N 6L6 .
126+03 0617 652.
.88L+03 . 143 651.
-35E+03 L 194 640 .
19E+03 . 245 620.
LT7E403 .29% 640 .
LA2E+03 «312 657.
.68E+03 .hus 669.
L29E+03 99 667 .
.66E+03 549 658.
.6hE+03 . 600 670.
.6L4E+D3 .616 689 .
LE3E+03 153 101,
.20E+03 .803 696 .
. ThE+O3 .854 677.
L63E+03 .905 688.
L6LHE+O3 .981 716.
. TOE+03 057
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POINT SERIAL NO. 3032.010

INEL POST-CHMF EXPERIMENT NO. 32
(TIME= 179,50 SEC)

LOOP PRESSURE(PE-3) 16.217 MPA
FCV TEMPERATURE(TE-FCV-1T) 608.1 K

LHP INLET ENTHALPY

1.550E+06 J/KG

TEST SECTION:

PRESSURE .30 MPA

SAT TEMP Wu6.25 K

MASS FLUX 13.85 KG/SEC-M®#*2
INLET QUALITY .515

INLET ENTHALPY

1.805E+06 J/KG

QUENCH FRONT :

ELEVATION -. 102 M
VELOCITY 0.0000 M/SEC
QUALITY W58

NET LHP POWER 10 FLUID 683.2 W

VAPOR TEMPERATURE MEASUREMENT lOCA!Og: INFORMAT ION

ELEVATION DZQF LAY XE
(M) (M) (K)

1.829 1.930 597.0 .628 .53
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmP XE HEAT FLUX

(M) (%) W/Mee2
L0113 684.8 916 3.50E+03
.02% 655.1 516 3.41E+03
L0%1 606.3 S5il 3.396+03
.076 587.9 578 J.H1E+03
. 102 575.7 518 3. W2E403
217 512.0 5719 3.45E+03
152 969.3 . 580 3. 4hEr03
. 30% 517.0 . 584 J.u6E+03
a8 986.5 .587 3. 44E+O3
57 992.3 . 589 3458403
.533 600.2 99 3. 4uE+03
.610 606.7 «293 3.42E%03
.686 613.4 .596 3.Lb4E+O3
162 621.3 .598 3.h3E+03
.838 629.5 .600 3.02E+03
914 635.6 . 602 J.41E+03
.991 645.2 . 604 3.41E+03

1.067 651.1 L6017 3.43E+03

1.143 651.1 .609 3.38E+03

1.194 639.5 .610 3.09E+03

1.24% 619.9 612 3. HVE+03

1.295 639.0 613 3. huE*03

1.312 656. 4 615 3.43E403

1.448 668.5 618 3.43E+03

1.499 666.3 619 3.26E+03

1.549 657.9 .620 3. L3E+03

1.600 669.5 .622 3.36E+03

1.676 688.7 .624 3.39E+03

1.753 700. 4 .626 3.38E+03

1.803 695.7 .628 3.07€+03

1.854 67i6.5 .629 3.32€+03

1.90% 687.1 .630 3.39E+03

1.981 715.5 .633 3.37£+03

2.057 129.2 .635 3.33E+03

INEL POST-CHF EXPERIMENT NO. 36
POINT SERIAL NO, 1036.010 (TIME= 274,50 SEC)
LOOP PRESSURE(PE-3) 16.06 MPA
FCV TEMPERATURE(TE~ICV=11) 610.8 K
THP INLET ENTHALPY 1.570E+06 J/KG
TEST SECTION:
PRESSURE 4B MPA
SAT TEMP 423.64 K
MASS FLUX 18.51 KG/SLC-Mm»2
INLET QUALITY 552
INLET ENTHALPY 1.799€+06 J/KG
QUENCH THRONT :
LLEVATION -.102 M
VELOCITY 0.0000 M/SLC
QUALITY RULE)
NET LHP POWER 10 FLUID B823.2 W
VAPOR TEMPERATURE MEASURIEMENT LOCATION INFORMATION
ELLVATION DZQF 1w XE XA
(M) (M) (K)
1,232 1.334 177.9 L1317 543
WALL TEMPERATURE MEASUREMIENT LOCATION INFORMAT ION
ELEVATION TEmp Xt HEAT FLUX
(M) (K) W/Mee2
L013 7160.9 .553 2.23L+04
L0%51 159.5 .5%9 2.23E+04
063 162.5 .561 2.23E+04
. 089 T74.3 . 565 2.24E+04
AL 1r.s .H68 2.24E 404
L 140 7183.9 512 2.24E+00
. 165 1i5.8 .516 2.24E+04
.318 831.3 .598 2.25E+04
. 394 B854, 7 . 609 2.28E+04
W7o 868.6 620 2.241+04
.Hu6 884 .2 631 2.25E+04
622 899.2 .642 2.24E+04
.698 9111 653 2.241 04
LATH 926.2 LGES 2.24E+04
.8%1 938.7 6176 2.24E404
.9217 951.4 L6817 2.23E+04
1.003 971.8 .698 2.22E+04
1.079 984.5 . 709 2.22E+04
1.1%6 980.% . 120 2.22E404
1.206 983. 4 <127 2.221+04
1.2%7 949 .0 e L 2.07E+04
1.308 96%5.0 LT 2.22E404h
1.384 960.9 152 2.22Ev04
1.461 1007.1 . 163 2.216+04
.51 1006.8 L1770 2.060+04
1.562 994.13 ¥ il 2.216404
1.613 10110 . 184 2.210404
1.689 1029.8 195 2.20E404
1.76% 1048.3 . 806 2.20E+04
1.816 1045.3 .813 2.056+008
1.867 1013.4 . 820 2.216E+04
1.918 1039.3 .828 2.20E+04
1.994 1036.8 .839 2.20E+04
2.0710 996.1 . 849 2.22E+04



POINT SERIAL

INEL POST-CHE EXPERIMENT NO. 36
NO, 2036.010 (TIME= 274.50 SEC)

LOOP PRESSURL(PE-3) 16.06 MPA
FCV TEMPERATUKRE[ TE-FCV-11) 610.8 X
LHP INLET ENIMALPY 1.5706+06 J/RG

TEST SECIION

PRESSUKE 48 MPA
SAT TEMP 423.64 K
MASS FLUX 18.51 KG/SEC-M**2
INLET QUALITY .552
INLET ENTHAL PY 1 7996406 J/KG
QUENCH FRONT:
ELEVATiON L.
VELOCITY 0.0000 M/SEC
QUAL | TY i3
NET LHP POWER 10 FLUID 823.2 W

VAPOR TEMPERATURE MLASURLMENT lOCAflg: INFORMAT 1ON

ELEVATION 02ar v XE
(M) (M) (%)
1.937 1.638 838.0 .74 549
WALL TEMPERATUKE MEASUREMENT LOCATION INFORMAT |ON
ELEVAT 1ON TEMP XE HEAT FLUX
(™) (K) W/ M2
= 013 760.9 . 553 2.23E+00
w 051 159.5 .559 2.23E+04
. .063 762.5 .561 2.23F+0n
U89 774.3 565 2. 2LE+0N
1 777.5 568 2. 20E+04
140 783.5 572 2.2uE+00
. 165 775.8 576 2. 24E+0h
S318 831.3 598 2.25€+04
. 394 854. 7 . 609 2. 20E+0k
470 868.6 620 2. 26E+0l
506 88k 2 631 2.25E+0k
622 899.2 642 2.24E+04
698 911.1 653 2.20E+04
115 926.2 665 2.20E+04
851 9187 676 2.24E+04
: 927 951.4 687 2.23E+00
1.003 971.8 698 2.22E+04
1.079 984 .5 709 2.22E+04
1.1%6 980.5 . 720 2.226+04
1.206 983.4 7217 2.22€+04
1.257 9h9.0 N 2.07E+04
1. 308 965.0 741 2.22E+0h
1.384 980.9 . 752 2.22E+04
1.461 10071 763 2.21E+04
1.511 1006.8 770 2.06E+04
1.562 994 .3 717 2.21E+0h
1.613 10111 784 2.21F+04
1.689 1029.8 795 2.206+04
1.765 1048. 3 806 2.20E 404
1.816 1045. 3 813 2.05E+0k
1.867 10134 820 2.21E+04
1.918 1039.3 .828 2.20E+04
1.994 1036.8 839 2.20E+04
2.070 996. 1 849 2.22E+04

INEL POST-CHF EXPERIMENT NO.

36

POINT SERIAL NO. 3036.010 (TIME= 274.50 SEC)
LOOP PRESSURE(PE-]) 16.06 MPA
FCV TEMPERATURE(TE=-FCV=1T) 610.8 K
LHP INLET ENTHALPY 1.5710E+06 J/KRG
TEST SECTION:
PRESSURE .48 MPA
SAT TEMP 423 .64 K
MASS FLUX 18.51 KG/SEC-Mun2
INLET QUALITY 552
INLET ENITHALPY V1. 7998 +06 J/KG
QUENCH FRONT:
ELEVATION - 102 M
VELOCITY 0.0000 M/SEC
QUALITY . 443
NET LMP POWER TO FLUID B823.2 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFOKMAT 1ON
ELEVATION DZQF 1 XE XA
(M) (M) (K)
1.842 1.943 898.7 817 .5%9
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEme XE HEAT FLUX
(M) (k) W/Mee2
.013 160.9 553 2.23E+04
L051 799.5 . 959 2.23E+404
.063 162.95 %61 2.23E+04
.08a9 7174.3 565 2.24F+084
AL 117.% 968 2.28F+04
. 140 7183.% 5712 2.28E+08
. 169 175.8 516 2.24E+00
.318 831.3 598 2.25E+04
L3394 854.7 609 2.24Ev04
470 868.6 620 2.268E+04
. 546 884 .2 631 2.25E+04
622 899.2 642 2.25E+04
. 698 9111 653 2.20E %04
LI75 926.2 665 2.208E+04
.85 938.7 616 2.24E+04
.9217 994 687 2.23E+04
1.003 971.8 698 2.22E+04
1.079 984 .5 109 2.22E404
1.156 980.5 iz2o 2.22E+04
1.206 983.4 21 2.22€+04
1.257 949.0 7134 2.07€+04
1.308 965.0 m 2.22E+04
1.384 980.9 152 2.22E+04
1.4610 10071 763 2.216E+04
1.51 1006.8 170 2.06E+04
1.562 994 .3 1l 2.21E+04
1.613 1w 84 2.21E+04
1.689 1029.8 . 195 2.20E+04
1.765% 10u48.3 . 806 2.20E+04
1.816 1045.3 813 2.05L+04
1.867 1013. 4 .820 2.21E+00
1.918 1039.3 .828 2.20E+04
1.994 1036.8 .839 2.20E+04
2.070 996.1 . 849 2.22E+04



{t'H

INEL POS!-CHE EXPERIMENT NO. 37
POINT SERIAL NO, 1037.010 (TIME= 549.50 SEC)
LOOP PRESSURE(PE-3) 16.13 MPA
FCV TEMPERATURE(TE-FCV-1T) 609.0 K
LHP INLET ENTHALPY 1.5%7E+06 J/KG
TEST SECTION:
PRESSURE .29 MPA
SAT TEMP L0%5.60 K
MASS Fiux 14.01 KG/SEC-Mw»2
INLET QUALITY .539
INLET ENTHALPY 1. 71266406 J/KG
QUENCH FRONT ;
FLEVATION =102 M
vELOCITY 0.0000 M/SEC
QUALITY 462
NET LMP POWER TO FLUID W59.9 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION DZQF v XE XA
(M) (M) (K)
1,232 1.334 192.6 L1552
WALL TIMPLRATURE MEASURIMENT LOCATION INFOKRMAT ION
ELEVATION TEMP XE HEAT FLUX
(M) (K) W/Mne2
L013 ITH. 2 .5 1. 12E+04
051 111.6 LSk 1. 126404
L0613 82.% 549 1. 728+04
L089 193.3 .5%2 1. 72E+04
At 796.3 .5%6 1. 12E+04
. o 801.9 . 560 1.72E+04
. 165 190.8 .563 1. 72E+04
.38 843.3 . 58% 1. 72804
. 394 868.6 . 596 1. 71E+04
A0 883.7 L6017 1.7 E+04
L 899.5 .618 1.71E+04
622 914 .2 . 629 1. 71E+00
.698 925%.7 .639 1. 70L+0h
LTS 940. 5% . 650 1. 70E+04
.8%1 953.0 .661 1. 708 +0u
L9217 965.9 672 1.69E+04
1.003 987.3 .683 1.69E+04
1.079 1000.5% .693 1.68E+04
1.15%6 994.5 L1004 1.69E+04
1.206 993.5 AR 1. 68E+04
1.2%7 954.3 .8 1.57E+04
1.308 969.3 . 125 1.69E+04
1.384 983.4 136 1.69E404
1.461 1011.8 . Thé 1.68E+04
1.51 1012.3 . 153 1.56E+04
1.562 999 .4 . 160 1.68E+04
1.613 10141 L1617 1.68L+04
1.689 1029.1 178 1.67E+0N
1.765 1087.% . 189 1.67E+04
1.816 1044 .5 . 195 1.55E+04
1.867 1013.5 . 802 1.67E+04
1.918 1041, 7 .809 1.67E+04
1.994 1061.8 . 820 1.66E+04
2.070 1010. 4 .83 1.69E+04

POINT SERIAL

INEL POST=CHF EXPERIMENT NO. 37
NO. 2037.000 (TIME= 549.50 SEC)

LOOP PRESSURE(PE-3) 16.13 MPA
FCV TEMPERATURE( TE~FCV-1T) 609.0

LHP INLET ENTHALPY

K
1.55TE+06 J/KG

TEST SECTION:

PRESSURE .29 MPA

SAT TEMP HOY .60 K

MASS FLUX 14.01 KG/SLC-M%*2
INLET QUALITY . 539

INLET ENTHALPY

1. 726E406 J/KG

QUENCH FRONT :

£1LEVATION - 102 M
VELOGITY 0.00L0 M/SEC
QUAL I TY W62
NET LHP POWER TO FLUID 459.9 W
VAPOR TEMPERATURE MEASURIMENT (OCATION |NfORMATION
FLEVATION DZaF W XE XA
(M) (M) (K}

1.537 1.638 851.1  .151 .529
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE WEAT FLUX

(M) (K) W/M# 2

.013 115.2 541 1. 126404
051 111.6 547 1. 72E+0h
L063 182.5 549 1. 726400
089 793.3 552 1. 72E+0N
R 196. 3 556 1. 726 +04
140 801.9 560 1. 12640k
165 790.8 563 1. 128 +0h
318 843.3 .58% 1. 12E+0b
. 394 868.6 . 596 1. 716408
70 883.7 601 1. 71E+0l
L 5h6 899.5 618 AT
622 914, 2 .629 1. 716408
698 92%.7 .639 1. 708 +0h
A5 940, 5 .650 1. 70E +04
.851 993.0 661 1. 70E+04
.927 965.9 6712 1.69E+04

1.003 987.3 .683 1.69E+04

1.079 1000.5 .693 1.68E+08

1.15%6 9uh .5 . 704 1,694 +04

1.206 993.5% Tt 1. 685 +04

1.257 954 3 118 1.5 7E+04

1.308 969.3 125 1.69E+04

1. 384 983.4 .136 1,696 +04

1.461 1011.8 . 746 1.68E404

1.511 1012.3 . 153 1.56E +04

1.562 999 4 . 160 1.68E+0h

1.613 10141 167 1.68E+04

1.689 10291 118 1.67E+04

1.765 1047.5 . 189 1.67E+0h

1.816 1onh .5 . 795 1.55E+04

1.8617 1013.5 . 802 1.67E+0k

1.918 10817 809 1.67E+04

1.994 1061.8 .820 1.66E+04

2.070 1010.4 831 1.69E+04



tH

INEL POST-CHF EXPERIMENT NO. i
POINT SERIAL NO. 3037.010 (TIME= 549.50 SEC)
LOOP PRESSURE(PE-3) 16.13 MPA
FOV TEMPERATURE(TE-FCV-1T) 609.0 K
LHP INLET ENTHALPY 1.5570+406 J/KG
TEST SECTION:
PRESSURE .29 MPA
SAT TEMP 405.60 K
MASS FLUX 15,01 KG/SEC-MR#2
INLET QUALITY .539
INLET ENTHALPY V. 126E 406 J/KG
QUENCH FRONT:
ELEVATION -.102 M
VELOCITY 0.0000 M/SEC
QUALITY . W62
NLT LIIP POWER 1O FLUID h59.9 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 0ZQF v XE XA
(M) (M) (K)
1.842 1.943 900.7 799 .539
WALL TEMPERATURE MEASUREMENT LOCATION (NFOKMATION
ELEVATION TEmy 13 HEAT FLUX
(M) (K) W/MReD
.013 175.2 .5m 1. 72E+04
L0951 1ir.6 o8 1. J12E+04
L063 182.5 549 1.72E+04
. 089 793.3 .552 1.72E+04
AL 196.3 .556 1.72E+04
. 140 801.9 . 560 1. 72E+04
L 165 7190.8 .963 1.72E+04
.318 843.3 . 585 1.72E+00
394 B68.6 .596 1. 716400
470 883.7 . 607 1.7VE+04
.56 899.5 .618 1. 71E+04
.622 914.2 .629 1.71E+04
.698 925. 1 639 1. T0E+GH
TS 940.5 650 1. 70E+04
. 851 953.0 .661 1. 70E+04
.921 965.9 672 1.69E+04
1.003 987.3 683 1.69E+04
1.079 1000.5 693 1.68E+04
1.15%6 994 .5 . 104 1.69E+04
1.206 993.5 m 1.68E+04
1,251 954.3 13 1.57E+04
1.308 969.3 125 1.69E+04
1.384 983. 4 136 1.69L+04
1.461 1011.8 . Thé 1.68E+04
.51 1012.3 . 153 1.96E+04
1.562 .4 . 160 1.68E+04
1.613 10141 167 1.68E+04
1.689 1029.1 .178 1.67E+04
1.765 1047.5 . 189 1.67E+04
1.816 10645 195 1.55E+04
1.867 1013.5 . 802 1.67E+04
1.918 o417 . 809 1.67E+04
1.994 1061.8 .820 1.66E+04
2.010 1010. 4 .83 1.69E+04

INEL POST-CHF EXPERIMENT NO. 38
POINT SERIAL NO. 1038.010  (TIME= 399.50 SEC)
LOOP PRESSURE(PE-3) 16.11 MPA
FCV TEMPERATURE(TE-FCV-1T) 608.4 K
LHP INLET ENTHALPY 1.5930406 J/KG
TEST SECTION:
PRESSURE .29 MPA
SAT TEMP 405.50 K
MASS FLUX 13. 14 KG/SEC-M%2
INLET QUALITY 527
INLE T ENTHALPY 1.698E+06 J/KG
QUENCH [RONT :
FLEVATION 102 M
VELOCHTY 0.0000 M/SEC
QUALITY 460
NET LHP POWER TO FLUID 372.0 W
VAPOR TEMPERATUKF MEASUHEMENT 1 OCATION INFORMATION
ELEVATION pZaf 1% XE XA
(M) (M) (K)
1.232 1.334 710.2 675 .503
WALL TEMPERATUKE MEASUREMENT LOGATION |NFOKMATION
ELEVATION TEMP XE WEAT FLUX
(M) (K) W/Mw*2
L013 765.5 529 1.37€+04
051 161.6 533 1.376+04
.063 759.7 535 1. 376406
089 166.2 538 1.376 404
R 166.2 541 1. 376404
140 170.2 Sk 1.376+04
165 760.0 Sl 1. 368 +0h
.318 805.7 566 1.376400
. 394 829.3 575 1.37E+0h
W70 843.1 L5814 1. 36E+00
L 5h6 8581 593 1.36E+04
.622 872.1 602 1.36E+04
. 698 883.2 612 1.36E+04
115 897.17 621 1.35E+04
.851 909.9 630 1. 356400
L9217 922.6 639 1.35E+04
1.003 942.8 648 1. 34E+0N
1.079 955.0 657 1.34E+04
1.1%6 950.1 666 1.30E+00
1.206 949.8 672 1. 30E+04
1.257 917.0 618 1.26E+04
1.308 929.7 684 1.356+0%
1.384 941 .4 693 1.356+00
1.461 968.0 102 1. 34E+04
1.50 968.2 108 1.28E+04
1.562 955.6 7 1.356404
1.613 968.%5 120 1. 34E+0N
1.689 981.8 729 1.34E+04
1.765 999 .4 738 1. 34E+00
1.816 996.6 Tl 1. 24E+0l
1.867 967.4 750 1. 34E 40U
1.918 993.9 756 1. 34E+04
1.994 1022.6 765 1.336+04
2.070 994 .6 774 1.326+04



INEL POST-CHi EXPERIMENT NO, 38

POINT SERIAL NO. 2038.0W (TIME= 399.50 SEC)
LOOP PRESSURE(PE-3) 16.11 MPA
FCV TEMPERATURE( TE-FCV-1T) 608.4 K
LHP INLET ENTHALPY 1.953E+%06 J/¥G
TEST SFCTION:

PRESSURE .29 MPA

SAT TEMP h05.50 K

MASS Filux 13. 14 KG/SEC-Mm*2

INLET QUALLITY .527

INLET ENTHALPY 1.698E+06 J/KG
QUENCH FRONT:

ELEVATION -, 102 M

VELOCI Y 0.0009 M/SEC

QUALITY N60
NET (LHP POWER 1O FLUID J12.owW

POINT SERIAL NO.

INEL POST-CHF EXPERIMENT NO, 38

LOOP PRESSURE(PE-3)
FOV TEMPERATURE(TE-FCV-1iT)
LHP INLET ENTHALPY
TEST SECTION:

PRESSURE
SAT TEMmP
MASS FLUX
IRLET QUALITY
INLET ENTHALPY

QUENCH FRONT:

ELEVATION
VELOCHTY
QuaLiTy

3038.010

NET LHP POWER 10 FLUID

(TIME= 399.50 SEC)

16.11 MPA
608.4 K
1.9553E+06 J/KG

.29 MPA
#05.50 K

13.10 KG/SEC-M"*2

.5217
1.698E+06 J/KG

-. 102 M
0.0000 M/SEC

. h60
jiz.ow

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
XA XA

rt-H

ELEVAI 1ON 0ZQFf v XE ELEVATION 0ZQF v XE
(M) (M (K) (M) (M) (%)

1.537 1.638 828.4 .71 .50 1.842 1.943 876.5 .Iu7 .518
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FiLux ELEVATION TEMP XE HEAT §LUX

(™) (K) W/Nee2 (™) (K) W/Me2
.013 7165.5 .529 1. 376404 013 165.5 .529 1.37E+04
L0951 761.6 .533 1.37E+04 051 161.6 .533 1.37€+04
063 159.7 .53% 1. 37E+04 063 159.17 53% 1. 376408
089 166.2 .538 1.376+04 .089 166.2 538 1. 376404
Ak 166.2 541 1. 376404 B 166.2 L5 1.376+08
140 710.2 . Shi 1.376+00 . 140 170.2 Sl 1.37E+08
165 760.0 5u7 1. 36E+04 . 165 160.0 o7 1. 36E+04
.318 805.7 .566 1. 376404 .318 80%5.17 L9566 1376400
. 394 829.3 575 1. 37E+04 -394 829.3 5715 1. 376404
470 8h3.1 . 584 1.36E+04 &70 8431 584 1.36E+04
. 5h6 858.1 .593 1.36E+04 . 5hé 858.1 .593 1. 36F +04
622 8r2.1 . 602 1.36E+04 622 872.1 .602 1. 366 +Ou
.698 883.2 612 1.36E+04 .698 883.2 612 1.366+04
LTS 897.1 .621 1.35E6404 A5 897.7 621 1. 3% +08
.8951 .9 .630 1. 356404 .851 909.9 .630 1.356+04
L9217 922.6 .639 1.35E+04 .9217 922.6 .639 1.396+04

1.003 942.8 648 1. 34E+0h 1.003 9h2.8 .648 1. 34k +04

1.079 955.0 6517 1. 3NE+Ok 1.07% 995.0 657 1. 30E+04

1.156 950.1 666 1.34E+04 1.156 950.1 .666 1. 34k +04

1. 206 949.8 572 1. 34E+0u 1.206 949.8 672 1. 34E+04

1.257 917.0 618 1.26E+404 1.257 917.0 678 1.26E+04

1.308 929.7 681 1. 356404 1.308 929.7 . 684 1.35E+08

1.384 9ul. & 693 1. 356404 1.384 9.4 693 1.35%E+04

1.461 968.0 .T02 1. 34E+O 1.461 968.0 102 1.38F 404

3.5%1 968.2 . 108 1. 24E+04 1.511 968.2 . 108 1.24E+04

1.562 955.6 714 1.35E+04 1.562 955.6 Al 1.35E+04

1.613 968.5 120 1.30E+04 1.613 968.5 .120 1. 30E+04

1.689 981.8 . 129 1. 34E 04 1.689 981.8 .129 1. 30E+04

1.785% 999 .4 738 1. 30E+04 1.76% 999. 4 . 138 1. 34E+08

1.816 996.6 . Tuh 1.24E+04 1.816 996.6 . Tay 1.20E+0h

1.8617 967 .4 . 150 1. 30E+04 1.867 9617.4 . 150 1. 34E+04

1.918 993.5 156 1. 34E+04 1.918 993.5 . 756 1. 34E+08

1.994 1022.6 . 165 1.33E+08 1.994 1022.6 . 165 1. 336404

2.070 994 .6 L1148 1.326+04 2.070 994 .6 A1y 1.32E+04



St-H

INEL POST-CHE EXPERIMENT NO.

39

POINT SERIAL NO. 1039.010

LOOP PRESSURE(PE-3)

FCV TIMPERATURE(TE~FCV=-1T)
LHP INLET ENTHALPY

TEST SECTION:

(TIME= 299.50 SEC)

16.17 MPA
607.8 K
1.548E+06 J/KG

PRESSURE .30 MPA
SAT TimMP h06.59 K
MASS FLUX 13.47 KG/SEC-M»*2

INLET QUALITY
INLET ENTHALPY

.52%

1.697E+06 J/KG

QUENCH FRONT :
ELEVATION -, 102 M
vVELOCHTY 0.0000 M/SEC
QUAL I TY u56

NET LUP POWER TO HLUID 381.6 W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION

ELEVATION vzar v XA
(™) M) (K)

V.232 1.334 166 .5 .50
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 13,14 XE HEAT FLUX

(M) (K) W/Mne2

.013 165. 4 . 926 1.371+04
L0951 760.8 5N 1.36E+04
.063 %8.2 -533 1.36E+04
.089 7163.5 .536 1.36E+04
AL 64.%5 .539 1.36E+04
. Thi 168.4 .42 1. 36E+ul
165 571.9 . 545 1.36E+0h
.318 804.9 .963 1.36E+04
. 394 829.1 .512 1.36E+0K
W70 843.2 .582 1.36E+04
.5h6 858.4 -5 1.36E+04
.622 8i2.4 . 600 1.36E+04
.698 883.8 . 609 1.36E+04
LIS 898.4 .618 1.36E+04
. 851 910.5%5 621 1.35E+04
921 923.4 636 1.35E+04

1.003 943.2 .6U6 1.34E+00

1.079 955.3 .655 1.38E+00

1,156 950.2 . 664 1. 34E+OK

1.206 949.8 L6170 1.34E+04

1.257 918.3 6IF 1.256+04

1.308 930.7 .681 1.356+04

1. 384 9nr.7 . 690 1. 34E+04

1.461 968.1 .699 1. 34E40N

.51 968.6 . 105 1.20E+04

1.562 996.7 m 1.34E+04

1.613 969.17 AL 1.33E+04

1.689 982.95 126 1.33E+04

1.765 1000.0 . 135 1.33E+04

1.816 9917.3 AL 1.23E+04

1.867 968.5 T 1. 34E+0N

1.9148 994 .3 . 153 1.33E+04

1.994 1018.4 . 161 1.32E+04

2.070 992.6 .11 1.32E+04

INEL POST-CHF EXPERIMENT NO.

39

POINT SERIAL NO.

TEST SECTION:
PRESSURE
SAT TEMP
MASS FLUX

2039.0%00

LOOP PRESSURL(PE-3)
FCV TEMPERATURE(TE-FCV=-1T)
LHP INLET ENTHALPY

INLET QUALITY
INLET ENTHALPY

(TIME= 299.50 SEC)

16.17 MPA
607.8 K
1.548E+06 J/KG

.30 MPA

h06.59 K
13.47 KG/SEC-M**2

.52%

1.697E+06 J/KG

QUENCH FRONT :
ELEVATION =102 M
VELOCHTY 0.0000 M/SEC
QUALITY . 456

NET LHP POWER TO FLUID 381.6 W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION

ELEVATION DZQF XA

(M) (M)

1.537 1.638 822.8 .507
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE HEAT FLUX

(™M) (K) W/Mne2
L0113 165.4 . 526 1.37€+04
051 160.8 L9531 1.36E+00
.063 8.2 9533 1.36L+04
. 089 163.5 .536 1.36E+04
AL 164.5% .539 1.36E+08
L 7168.4 Lohe 1.36E+04
. 165 15%7.9 .45 1.36E+04
.318 804.9 .963 1.36E+04
-394 829.1 .Hi12 1.36E+04
4o Bu3.2 .h82 1.36E+04
. 546 858.4 591 1.36E+04
.622 8712.4 . 600 1.36E+04
.698 883.8 .609 1.36E+04
LTS 898.4 .618 1.36E+04
.85 910.9% .627 1.356+04
L9217 923.4 .636 1. 350400

1.003 9h3.2 646 1. 38E+04

1.G79 95%5.3 .655 1. 340+04

1.15%6 9%0.2 664 1. 34E+08

1.206 an9.8 670 1. 34E+04

1.257 918.3 616 1.25E+04

1.308 930.7 .681 1.3%E+04

1.384 94 . 7 .690 1.34E+04

i 461 968.1 699 1. 388 +04

1.1 968.6 05 1. 24E+04

1.562 9%6.7 n 1. 34E+04

1.613 969.17 mni 1.33E+04

1.689 982.5 126 1.33E+04

1.765 1000.0 135 1.33E+04

1.816 997.3 4 1.236+04

1.867 968.5 i 1.34E+04

1.918 99h.3 53 1.336+04

1.994 1018. 4 . 161 1.32E+04

2.070 992.6 110 1.32E+04



POINT SERIAL

LHP INLET EN

INEL POST-CHE EXPERIMENT NO. 39

NO.  3039.010

LOOP PRESSURE(PE-3)
FCV TEMPERATURE{ TE-FCV-1T1)

THAL PY

TEST SECTiON:
PRESSURE
SAT TEMP
MASS Filux
INLET QUALITY
INLET ENTHALPY
QUENCH FTRONT:
ELEVATION
viLociry

QUAL 1 TY
NET LMP POWER 1O FLUID
VAPOR TEMPERATURE MEASUREMENT wcAuou INFORMAT | ON

(TIME= 299,50 SEC)

16.17 MPA
607.8 K

1.548E+06 J/KG

o

13.67 RG/SEC-M»e2

.52%
1.697E+06 J/KG

“. 162 M
0.0000 M/SEC
h56

381.6 W

CLEVATION DzaF v XE
(M) (M) (%)
1.842 1.943 B7V.4 .44 515
WALL TEMPERATURE MEASURIMENT LOCATION INFORMATION
CLEVATION TEMP XE HEAT FlLUxX
(M) (%) W/ M2
;L' L013 765. 4 . 526 1. 376404
w L0591 160.8 .53 1. 366 +04
> L0613 158 2 .533 1. 366 +04
089 163.5 .536 1. 366 +04
L4 164.5 .539 1.36E+04
. 140 168.4 .542 1. 36Ev0n
. 165 157.9 .54% 1. 36E+04
.318 804.9 .563 1. 36E +04
. 394 829.1 .512 1. 36E+04
&70 B843.2 .582 1.36E 0
. 546 858 .4 .591 1. 368 v0h
.622 872 .4 . 600 1.36E+04
698 883.8 . 609 1. 36E+04
AT 898.4 .613 1.36E+04
. 851 910.9% .627 1. 356 +04
927 923.4 .636 1. 3596 +04
1.003 943.2 . 646 1. 34E+0n
1.079 955.3 .655 1. 345 +04
1.15%6 950.2 . 664 1. 34E+04
1.206 949.8 670 1. 34K +04
1.2%17 915.3 616 1.25E+04
1.308 930.7 .681 1.35E+04
1.384 91,7 .690 1. 3LE+ON
1.461 968.1 .699 1. 3RE+04
.51 968.6 . 705 1.246404
1.562 956. 7 m 1. 3hE+0n
1.613 969. 17 N7 1.33E+04
1.689 982.5 . 126 1.33E+04
1.765 1000.0 73% 1. 336404
1.816 997.3 41 1.23E+04
1.867 968.5 Y 1. 3LE *04
1.918 994.3 L7153 1.336+04
1.994 1018.4 . 161 1. 326400
2.070 992.6 .770 1.32E404

INEL POST-CHE EXPERIMENT NO. wo

POIMT SERIAL NO.

LOOP PRESSURE(PE-3)
FCV TEMPERAIURE( TE-FCV-1T1)
LUP INLET ENTHALPY
TEST SECTION:
PRESSURL

SAT TEMP
MASS FLuUx
INLET QUAL 1 TY
INLET ENTHAL PY

1040.010

(TIME= 609.50 SEC)

16.07 MPA
5K

607
1.54TE+06 J/KG

. 30 MPA
406.51 K
12.31 KG/SEC-M**2

.527
1. 700E+06 J/%G

QUENCH FRONT :
FLEVATION - 102 M
viLociiy 0.0000 M/SIC
QUALLIY .4%6

NET LUWP POWER TO FLUID 367.8 W

VAPOR TEMPERATUNE MEASURIMINT LOCATION INFORMATION

ELEVATION 0Zai v XE KA

(M) (M) (%)

1.232 1,334 730.3 .65 497
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION TEmp Xt HEAT FLUX

(M) (x) W/MR D2

L0113 153.0 .928 1.008E+04

0% 4. 2 .532 1.05L +0h

063 730.9 .533 1,058 +04

089 731.5 536 1,05 +04

1k 129.7 538 1.05E +04

. 140 31 . L5 1.05E+04

. 16% 721.3 L) 1.05E+04

318 799.3 558 1. 068 +04

.394 181.7 L 566 1.06E+04

470 7951 57h 1,06 +04

5h6 809.8 581 1.06E 404

622 823.3 .589 1.068 +04

1698 8344 597 1.05E+0h

775 848 .6 . 604 1.05E +04

.85 B60. 4 612 105k 04

927 a2\ .619 FLOSE+04

1.003 891.0 6217 1.05F+08

1.079 902.0 630 1. O4E +08

1156 898.5 642 1. 04E+04

1.206 8981 647 1. 196 +08

1.2%7 872.6 653 9. 60E +03

1. 308 883.3 6517 1. 04E +0h

1.384 892.0 L665 1. 0ME 404

1. 461 9117.0 612 1.0kt +04

1.511 917.5 677 9.60E+03

1.562 906.0 . 682 1.04E +04

1.613 917.2 687 1. O4E+0l

1.689 928.4 695 1. OUE+ON

1.765 9453 102 1.03E+04

1.816 9431 L7017 9.55(+03

1.867 916.5 ‘2 1. OUE+O

1.918 940.0 ST 1.03E+04

1.994 9606 . 124 1.03E+0k
2.070 959.0 i3 1.036+0k

T A e L o T A UL A K D P R e



INEL POST-CHF EXPERIMENT NO. 4o INEL POST-CHF EXPERIMENT NO. 4o

POINT SERIAL NO.  2040.070 (TiME= 609.50 SEC) POINT SERIAL NO. 3040.0%0 (TIME= 609.50 StEC)
LOOP PRESSURE(PE-3) 16.07 MPA LOOP PRESSURE(PE-3) 16.07 MPA
FCV TEMPERATURE( TE-FCV-11) 607.5 K FCV TEMPERATURE(TE-FCV-1T) 607.5 K
LHP INLET ENTHALPY 1.54TE+06 J/¥G LHP INLET ENTHALPY 1.547E+06 J/KG
TEST SECIION: TEST SECTION:

PRESSURE .30 mMpPA PRESSURE .30 MPA

SAT TEMP L06.51 K SAT TEMP §06.51 K

MASS FlLuUX 12.31 KG/SEC-M*2 MASS FLUX 12,31 KG/SEC-M**2

INLET QUALITY L9217 INLET QUALITY 527

INLET ENTHALPY 1. TO0E+06 J/KG INLET ENTHALPY 1. TOUE+06 J/KG
QUENCH FRONT: QUENCH FRONT:

ELEVATION =102 n ELEVATION =02 M

VELOCITY 0.0000 M/SEC VELOCHTY 0.0000 M/SEC

QUALITY . 456 QUALITY 456
NET LHP POWER TO FLUID J67.8 W NET LHP POWER 1O FLUID 367.8 W

VAPOR TIMPERATURE MEASUHEMENT LOCATION INFORMATION VAPOR TEMPERATURE MEASUREMEN] l“zmll: INFORMAT 1ON

ELEVATION DZQF v XE XA ELEVATION DZQF v
(M) (M) (x) (M) (M) (K
1.537 1.638 82.3 .680 .501% 1.842 1.943 826.6 .709  .5u8
WALL TEMPLRATURE MLASUREMENT LOCATION INFfORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE HEAT Fiux ELEVATION Timp Xt HEAT FLUX
(M) (k) W/Mee2 (M) (%) W/Mee2
- -4 .013 153.0 . 528 1. OWE+O4 .013 753.0 . 528 1. ORE +04
o LG5 .2 .532 1.05E+04 0% ur.2 .532 1.05E+04
-~ 063 130.9 .533 1. 0%E+04 .063 730.9 .533 1.05E+04
. 089 731.% .536 1.05E+04 .089 731.5 .536 1.05%E+08
L1 129.7 .538 1. 05E+08 AL 29.7 .518 1.05E+04
. 1450 131.4 .54 1.05E+04 . 140 731.4 - 1.05E+04
. 165 721.3 L9543 1.050+04 . 165 121.3 543 1.05E+04
.38 759.3 .5%8 1.06F +04 .318 59.3 .958 1. 06E+04
-394 8.7 . 566 1.06L+08 . 394 sy . 566 1.06E+04
&0 79%.1 514 1.06E+04 &0 1951 L 1.06L +i24
. 546 809.8 581 1.06E+04 . 546 809.8 .581 1.06E+04
.622 823.3 . 589 1. 06E+04 622 823.3 . 589 1.06E+04
L6498 LELRL] 5971 1.05E+04 .698 LEL ) .597 1.05E+04
115 848.6 . 604 1.05E+04 L5 848.6 L 608 1.05E+04
L8571 860.4 612 1.05E+04 .85 860. 4 612 1.05E+04
921 8ic. .619 1. 05E+04 927 872V .619 1.05t+04
1.003 891.0 .627 1.05E+04 1,003 891.0 .6271 1.05E+08
1.079 902.0 .634 1.08E+08 1.079 902.0 634 1.08E+08
1.156 898.5 . 642 1.04E+08 1.156 898.5 642 1.08E+04
1.206 898.7 687 1. 19€+04 1.206 898.7 647 1. 19E+04
1.257 872.6 A53 9.60E+03 1.2%17 812.6 653 9.60E+03
1.308 853.3 657 1.04E+08 1.308 883.3 6517 1.08E+Ol
1.384 892.0 . 665 1. 04E+04 1,384 892.0 665 1.06E+04
1.461 917.0 .672 1.04E+04 1.461 917.0 672 1. 04E+Ok
1.5 917.5 617 9.60E+03 .sn 917.5% 6717 9.60€+03
1.562 906.0 .682 1.04E+04 1.562 906.0 682 1.04E+04
1.613 9117.2 .687 1.04E+04 1.613 917.2 687 1.04E+04
1.689 928. 4 . 695 1.04E+0Y 1.689 928.4 .695 1.04E+04
1.765 945.3 . 102 1.03E+04 1.765 945.3 102 1.03E+04
1.816 943 .0 107 9.55E+03 1.816 9431 o1 9.55E+03
1.867 916.5 LIN2 1.04E+08 1.867 916.5 L2 1.08E+04
1.918 940.0 nr 1.03E+04% 1.918 9h0.0 ni 1.03E+04
1.994 960.6 126 1.03E+04 1.99% 960.6 72 1.03E+04
2.010 959.0 73 1.03E+04 2.070 959.0 AL 1.03E+04




INEL POST-CHF EXPERIMENT NO. “l INEL POST-CHF EXPFERIMENT NO. L)

POINT SERIAL RO, YO41. 010 (TIME= 349 50 SEC) POINT SERIAL NO 2041.010 (TiIME= 349.5%0 StC)
LOOP PRESSURE(PE-3) 16.11 MPA LOOP PRESSURE(PE-3) 16.11 MPA
FCV TEMPERATURE(TE~ICV-1T) 608.6 K FCV TEIMPERATURE(TE~FCV=-1T) 608.6 K
LHP INLET ENTHALPY 1.554E+06 J/KG LHP INLET ENTHALPY 1.9548E+06 J/KG
TEST SECTION: TEST SECTION:
PRESSURE .30 MPA PRESSURE .30 "A
SAT TEme H06.48 K SAT 1EmMP HO6.48 K
MASS FlLux Th U8 KGC/SEC-M""2 MASS FLUX TH 48 KG/SEC-M=e2
INLEY QUALITY LS INLET QUALITY 547
INLET ENTHALPY 1. T45E+06 J/KG INLET ENTHALPY 1. 745E +06 J/KG
QUENCH FRONT : QUENCH FRONT:
ELEVATION - 102 M ELEVATION - 102 M
VELOCITY 0. 0000 M/SEC VELOCITY 0.0000 M/SEC
QUAL I TY 459 QUAL I TY .59
NET LHP POWER 1O FLuID 530.4 W NET LHP POWER TO FLUID 530.4 W
VAPOR TEMPERATURE MEASURIMENT lOCAHOI INFORMAT 1OM VAPOR TEMPERATUKE MLASUREMENT (OCATION INFORMAT ION
ELEVATION DZge v XE ELEVALION DZQF v XE XA
M) (M) (K) (M) M) (¥)
1.232 1.334 678.n .6%2 .%'8 1.537 1.638 122.3% 6711 .520
WALL TEMPERATURE MEASUREMINT LOCATION INFORMATION WALL TIMPERATURE MEASUREMENT LOCATION INIORMAT ION
ELEVATION TEMP XE HEAT FlLux ELEVALION TEmp xE HEAT FLux
(M) (x) W/Mne2 (M) (K) W/M»*2
o o .03 730.9 548 1.03E+04 .013 130.9 .548 1.03E+04
- .0%) o L9551 1.020+04 .0%1 1o .9 1.02E+04
x 063 692.1 .553 1.03E+04 063 692.1 . 1.03E+08
L 089 690.2 .55%% 1.03E+04 089 696.2 .55%% O30
AL 687.3 .5%7 1.03E+04 1y 687 3 557 1.03E+04
L 688.6 .5%9 1.03E+04 L 688.6 . 999 1.036+04
165 681.9 L9561 1.03E+04 . 165 681.9 561 1.03E+04
.38 7116.5 574 1.0KE+O4 .38 116.5 .54 1. 0KE+0U
. 394 735.3 . 580 1. 08E+04 L3098 i15.3 . 580 V. O4E+Ou
LH70 Thé. 7 587 1.04E+0h 470 6.7 .581 1. 04E +0Ol
. 546 7160.0 .59) 1. 04K +O4 . 546 160.0 .593 1.04E+0u
622 riz.a . 600 1.04E *08 622 1iz. u . 606 1. 0KE+Ol
. 698 182.8 . 606 1. O4E+O4 .698 82 .8 . 606 1. 08E+08
LIS 795.8 .613 1.04E+04 1715 195.8 613 1.04E+0O8
.851 806.9 .619 1.06E+04 .85 806.9 619 1.0KE+O8
.9217 817.9 . 626 1. 04t +0O8 927 817.9 626 1. 04E*00
1.003 835.0 632 1. OKE +O4 1.003 835%.0 632 1. OLE+OL
1.079 845 . 2 .639 1. 08E+0K 1.01% B45 .2 .639 1.08E+04
1.15%6 B843.6 . 645 1.068E+04 1.15%6 B43. 6 645 1. GHE*O)
1.206 844.0 . 650 1.08E+04 1.206 8hi. 0 650 1.04E+04
1.257 816.9 . 654 9.60E+03 1.257 816.9 654 9.60E+03
1.308 826.8 .658 1.04E+04 1.308 826.8 .6%8 1,041 +04
1.384 837.3 . 664 1.08E+04 1.384 837.3 . 664 1.08E+04
1.461 360.17 .61 1.04E+04 1.461 860.7 611 1. 004E+04
.51 461.9 675 9.616+03 1.51 861.9 675 9.61E+03
1.562 853.0 679 1.04E+04 1.5%62 85%3.0 619 1. 04E Ol
1.613 864.8 . 684 1.04E+04 1.613 864.8 684 1. OWE+Ol
1.689 817.9 . 690 1. O8E+OY 1.689 877.9 690 1.04E+04
1.765 894 .7 .697 1.04E+04 1.76% 894.7 697 1.04E+04
1.816 892.4 L1010 9.59€+03 1.816 892 4 o 9.59F+03
1.867 865.0 L7105 1.08E+04 1.867 865.0 L 705 1.08E+00
1.918 888.5 L7109 1. 0LE+O 1.918 888.5 109 1.08E+04
1.994 909.8 116 1.04E+04 1.99% 909.8 16 1.04E+04
2.0710 912.2 122 1.03E+04 2.070 2.2 122 1.03E+08
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INEL POST=CHE EXPERIMENT NO.

POINT SERIAL NO. 3041.010 (TIME= 349 50 SEC)

LOOP PRESSURL(PE-]) 16.11 MPA
FCV TEMPERATURE(TE-FCV-1T) 608.6 K
LHP INLET ENTHALPY 1.554E+06 J/KG
TEST SECTION:
PRESSURE .30 MPA
SAT TEMP 406 .48 K
MASS FLUX 4. 48 KG/SEC-M*e2
INLET QUALITY .Sh7

INLET ENTHALPY
QUENCH FRONT:

41

1. THSE+0E J/KG

INEL POST-CHE EXPERIMENT NO.

3

CLEVATION - 102 M
VELOCITY 0.0000 H/SEC
QUAL i TY 459
NET LHP POWER TO FLUID 530.4 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
FLEVATION DZGF £ XA
(M) (M)

1.842 1.943 . 524
WALL TEMPFRATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEMP XE HEAT FLUX

(M) (K) WM

013 130.9 548 1. 036404
051 710.1 551 1. 026404
063 692.1 .5%3 1.03E+04
089 690.2 .5%% 1.03E+04
L4 687.3 . 557 1.03E+04
140 688 .6 .5%9 1.03E+04
165 681.9 561 1. 038 +04
.318 716.5 .57k 1. OBE+O4
. 394 735.3 580 1. O4E+O4
470 T46.7 581 1. 048 +04
. 546 160.0 .593 1. OLE+0k
.622 172.4 600 1. OLE+OU
698 182.8 606 1. OLE+04
L1715 795.8 .613 1. OBE+0Y
. 851 806.9 619 1. 00E +04
.921 817.9 626 1. OLE+0k

1.0603 835.0 632 1. O4E+0k

1.079 845 .2 639 1. 04E+ON

1.15%6 843.6 . 645 1.00E+0N

1.206 844 .0 650 1.04E+04

1.25%17 816.9 654 9.60E+03

1.308 826.8 658 1. 04E +0l

1.384 837.3 . 664 1.04E+0L

1.461 860.7 671 1.04E +0k

1.51 B61.9 L6715 9.61E+03

1.562 853.0 679 1. O4E+0l

1.613 864.8 . 664 1.04E+08

1.689 877.9 . 690 1.08E+04

1.765 894,17 .697 1.04E+04

1.816 892.4 o 9.59€+03

1.867 865.0 705 1. OWE+OY

1.918 888.5 . 109 1.04E+0K

1.994 909.8 716 1.04E+04

2.010 912.2 122 1.03E+04

POINT SERIAL NO. 1043.010 (TIME= 479.50 SEC)
LOOP PRESSURE(PE-3) 11.50 MPA
FOV TEMPERATURE(VE-FCV-1T) 567.2 K
LHP INLET ENTHALPY 1. 309E+06 J/KG
TEST SECTION:
PRESSURE b6 MPA
SAT TEMP §21.75 K
MASS FLUX 16.21 KG/SEC-M"%2
INLET QUALITY » 395
INLEY ENTNALPY 1.4626+06 J/KG
QUENCH FRONT
FLEVATION -. 102 M
VELoCI 'Y 0.0000 M/SEC
QUAL I TY . 322
NET LHP POWER TO FLUID L16.7T W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION

FLEVATION 0ZQF XA

(M) (M)

V.232 1.334 .392
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION Time XE HEAT FLUX

(M) (%) W/MRe2

L0113 . 3 . 396 1.35t+04
051 730.3 400 1. 35E 404
063 7119.0 TR ] 1.34E+04
L089 719.6 403 1. 346 +0n
LAl s L W06 1.36E+04
140 721.2 -409 1. 3UE 0N
165 4.6 H1 1.33E 408
.318 9.8 W26 1.34E+04
. 394 783.1 a3k 1. 34E+04
w10 198. 3 uh2 1. 356 +04
L 5h6 815.2 - 449 1. 34Ev0u
.622 831.5 457 1. 34E+04
698 Bk 8 46l 1. 33604
115 860.9 w2 1. 336404
.851 873.4 480 1,338 400

921 885.5 487 1. 336404

1.003 903.6 495 1. 336404

1.079 913.4 502 1. 336404

1.1%6 910.0 .50 1.32E+04

1.206 912.3 515 1. 326404

1.257 892.0 520 1236404

1.308 907.17 62y 1.326+04

1. 384 917.0 532 1.326+04

1.461 938.6 . 540 1,326 +0H

1.511 935.9 -5l 1,226 404

1.562 921.1 549 1.32E+04

1.613 9344 554 1. 326404

1.689 9451 562 1. 326404

1.765 959.1 1569 1.316+04

1.816 9556 574 1.23E+04

1.867 926.% 579 1. 40K +04

1.918 894 589 3 80E+04

1.994 737.8 | 608 3.06E+04
2.070 617.5 .624 2.26E+04



INEL POST-CHE EXPERIMENT NO.

POINI SERIAL NO. 2043.010 (TIME= B79.50 SEC)

L3

LOOP PRESSURE(PE-3) 11.50 MPA

FCV TEMPERATURE(TE-FCV~1T) 567.2 K

LHP INLET ENTHALPY 1.309E+406 J/KG

TEST SECTION:

FRESSURE b6 MPA

SAT TEMP 821.75 K

MASS FLUX 16.21 KG/SEC-M"*2

INLET QUALITY . 395

INLET ENTHALPY 1.H62E+06 J/KG

QUENCH FRONT

INEL POST-CHI EXPERIMENT NO.
POINT SERIAL NO. 3043.000 (TIME= 479,

LOOP PRESSURE(PE-3) 11.50

4“3
50 SEC)
MPA

FCV TEMPERATURE(TE-FCV=11) 5671.2 K

LHP INLET ENTHALPY 1.309€+06
TEST SECTION:
PRESSURE L6
SAT TEMmP 421.75
MASS FLUX 16.21
INLET QUALITY . 395
INLET ENTHALPY 1.462E+06
QUENCH FRONT :

J/KG

MPA

K
KG/SEC-Mue2

J/KG

FLEVATION =02 M f1EVATION -, 102 M
VELOCITY 0.0000 M/SEC VELOC! TY 0.0000 M/SEC
QUAL I TY . J22 QUAL | &Y . 322

NET LHP POWER TO FLUID U16.71 W NET LHP ER 10 FLUID Wi16.7 W

VAPOR TEMPERAIUKE MEASUREMENT Locartou INFORMAT 1 ON VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 0Zur v XE CLEVATION DZQF v XE XA
(M) (M) (K) (M) (M) (K)

1.5%3¢7 1.638 846 LS54T . ho2 1 8he 1.943 8171 916 W13

WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX ELEVATION TEme Xt HEAT FLUX
(M) (K) W/Me 2 (M) (K) W/MRe2

L0113 Ty 3 L35E 404
0% 730.13 356 +0h
063 7119.0 L3hErOn
089 719.6 L3Rt r0n
ALY 71181 L 3nE 0
121.2 C3NE YON
.6 L33E+0n
199.8 L3uEon
/83.1 L3uEvOu
798.3 L35E 404
815.2 L3NEYOn
831.5 TR
B4L. 8 336404
860.9 338400
873. 4 L33Es0n
885.5 L33E+0h
903.6 33404
913. 4 338404
910.0 L 3204004
912.3 L32E0+0%
892.0 23 r0Nn
907.17 L32E+0N
917.0 L320400
938.6 L 320N
935.9 L22E400
L328200
L32E+04
L320+04
L3840
L2300
LHOE Oy
.BOE+Ol
L06E+0N
L26E 400

L3560 L013 ThY. 3 . 396
L35E 0N 051 730.3 00
L3LE+08 L063 119.0
- 3UE+ON 089 119.6
-3hErOn 1y 718.1
< JUE+OR T 721.2
L33E+04 . 165 4.6
L ILELOL L3117 799.8
< 3NE+O4 394 i83.1
356404 10 798.3
L 3hErOn .5u6 815.2
3L v0n .622 831.9
L3304 698 ahiy. 8
L33L400 L2T5 860.9
L33E+0n . 851 873.4
L33EY04 921 B865.5
L33E+00 L003 903.6
L 336404 L0719 913.4
L32E+0n . 156 910.0
L 328404 . 206 912.3
L23E+0N . 251 892.0
L320+08 . 308 907.7
.384 917.0
461 9i8.6
.511 935.9
. 562 921.1
613 934 .4
.689 94% .1
. 165 959.1
816 1 955,95
867 926.5
.918 894 . 7
.99 131 8
.070
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INEL POST-CHF EXPERIMENT NO.

POINT SERIAL NO, 1044, 010 (TIME= 339.50 SEC)

Wi

INEL POST-CHF EXPERIMENT NO.

uy

LOOP PRESSURE(PE-3

FCV TEMPERATURE(TE-FCV-1T)
LHP INLET ENTHALPY

TEST SECTION:

)

11.935 MPA
567.8 K
1.3126406 J/KG

PEESSURE 46 MPA
SAT TEMP 421.71 K
MASS FLUX 19. 10 KG/SEC-M*#2

INLET QUALITY

INLET ENTHALPY

QUENCH FRONT:

W52

1.584E406 J/KG

ELEVATION =102 M
VELOCITY 0.0000 M/SEC
QUAL |1 1Y . 324

NET LUP POWER TO FLUID 1W007.3 W

VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION

ELEVAIION DZQF XA
(M) (M)

1.232 1.334 4k
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION XE HEAT FLUX

(M) (K) W/ M2

L013 119.4 usy 1. 40E+04
.051 698. 3 u57 1. 40E+04
063 6844 n58 1. 39K +0k
089 685.17 460 1.39E+04
RE 684 .8 463 1.396+04
1m0 6884 465 1.39E+04
165 683.0 67 1.39E+04
318 726.1 U8B0 1.39E+04
.394 T46. 4 487 1.39E+04
470 7583 49y 1.39E+04
.56 1721 .500 1.39E+04
622 784.8 .507 1.39E+04
698 196.2 514 1.39E+04
L1715 809.9 520 1.39E+04
851 821.9 .527 1.39€+04
.921 831.9 534 1.396+04

1.003 8488 540 1.396+04

1.079 859.0 5417 1.39E+0L

1,156 856.6 554 1.39€+04

1.206 858.9 558 1,396 404

1.257 833.0 562 1.29€+04

1.308 845.8 561 1. 396404

1.384 855.8 573 1.39E+04

1461 878.0 .580 1.39E+04

1.511 876.0 .58 1.29E+04

i.562 860.8 .589 1,398 +04

1.613 8741 .593 1.39E+04

1.689 884.9 - 600 1.39E+00

1.765 901.0 .606 1.38E+04

1.816 897.6 611 1.29€+04

1.861 869.0 615 1.39E+04

1.918 892.3 619 1.39E404

1.994 902.8 .626 1.376+04

2.070 927.1 .633 1.376+04

POINI SERIAL NO. 2044.010 (TIME= 339.5%0 StC)
LOOP PRESSURE(PE-3) 11.93 MPA
FCV TEMPERATURE{TE-FCV-11T) 567.8 K
LHP INLET ENTHALPY 1.3126+06 J/KG
TEST SECTION:
PRESSURE .46 MPA
SAl TEMP §21.71 K
MASS FLUX 19.10 KG/SEC-M"*2

INLETD QUALITY
INLET ENTHALPY

QUENCH FRONT:

W52

1.58LE+06 J/KG

ELEVATION -. 102 N
VELOCITY 0. 0000 M/StC
QUALITY . 324
NET LHP POWER TO FLUID 1007.3 W
VAPOR TEMPERATURE MEASURCMENT LOCATION INFORMATION
ELEVATION DZGF XA
(M) (M)

1.537 1.638 727.0 450
WALL TEMPERATURE MEASUREMENT LOCATION INFOHMATION
ELEVATION TEMP XE HEAT FLUX

(M) (K) W/nen2

L0313 9.4 L hSh 1. WOE+O4
L051 698.3 W57 1. 40E+04
.063 6844 T 1. 398 +04
. 089 685.17 460 1.39E4+04
AL 684.8 .h63 1.39E+0h
LT 688 .4 Lu65 1.39E+00
. 165 683.0 67 1.39E+04
.318 126.7 . 480 1. 39E+04
-394 Thé . 4 hav 1.39E+04
Lo 798.3 494 1. 396404
.5u6 riz.\ . 500 1.39E+00
.622 784.8 . 507 1.39€+04
.698 196.2 .94 1.396+04
715 809.9 . 920 1.39E+04
.851 821.9 .921 1.390E+04
927 831.9 .534 1.396+04

1.003 848.8 .5ho 1.39€+0h

1.079 859.0 .Su7 1.39E+04

1.15%6 856 .6 .55 1.39E+04

1.206 858.9 .558 1.39¢ +0h

1.25%17 833.0 . 962 1.29E+04

1.308 845.8 L5617 1.396+0h

1.384 855.8 .513 1.39E+04

1.461 87/8.0 .980 1.39E+04

1.511 876.0 .9584h 1.29E+040

1.562 860.8 . 589 1.39E+04

1.613 874.1 .593 1.396+0%

1.689 884.9 . 600 1.39E+04

1.76% 901.0 .606 1.38E+04

1.816 897.6 .611 1.29E+04

1.867 869.0 .615 1.39E+04

1.918 892.3 619 1.396+04

1.994 902.8 .626 1.37E+04

2.0710 927.17 .633 1.376+04
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INEL POST-CHF EXPERIMENT NO. uly
POINT SERIAL NO. 3044.010  (11ME= 339.50 SEC)
LOOP PRESSURE(PE-3) 11.93 MPA
FCV TEMPERATURE( TE-FCV-1T) 567.8 K
LHP INLET ENTHALPY 1.3126406 J/KG
TEST SECTION:
PRESSURYE 46 MPA
SAT TEMP 421.71 K
MASS FLUX 19.10 KG/SEC-M**2
INLET QUALITY 452
INLET ENTHALPY 1.584E+406 J/KG
QUENCH FRONT :
FLEVATION - 102 M
VELOCITY 0.0000 M/SEC
QUAL I TY . 324
NET LHP POWER TO FLUID 1007.3 W
VAPOR TEMPERATURE MEASUREMENT LOCATION |INFORMATION
ELEVATION DZuF W XE XA
(M) (M) (K)
1.842 1.943 798.0  .613 .459
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE WEAT FLUX
(M) (%) W/Mne2
013 7119.4 b 1. BOE 0L
051 698.3 457 1. 408 +04
063 684 .4 458 1.39E+04
U89 685.7 W60 1. 39E+04
L1y 684. 8 h63 1.39E+0h
. 140 688.4 L h6S 1. 396 +08
165 683.0 Lu67 1. 39€+04
.318 126. 1 U8B0 1. 39E+04
. 194 746 .4 W87 1.39E404
470 158.3 494 1.39E+04
.56 1721 . 500 1.39E+08
. 622 784.8 507 1.39E+08
.698 796.2 .54 1.39E+04
TS 809.9 520 1.39E+04
.851 821.9 521 1. 39E+04
927 831.9 534 1.39E+00
1.003 848.8 . 540 1.39E+04
1.019 8%9.0 Lo 1.39E+04
1.156 856.6 . 554 1.39E+04
1.206 858.9 .558 1.39E+04
1.2%1 833.0 .562 1.29€+04
1.308 B45.8 .567 1.396400
1,384 8%5.8 L5173 1.391+04
1.461 8/8.0 . 580 1.396+04
1.511 876.0 584 1,29E+04
1.562 860.8 .589 1.39E+04
1.613 874.1 .593 1.39€+04
1.689 8&4.9 . 600 1.39E+04
1.76%5 901.0 . 606 1.38E+04
1.816 897.6 611 1.29E+04
1.867 869.0 .615 1.398+04
1.918 8%2.13 .619 1.39E+04
1,994 902.8 .626 1.37E+404
2.010 927.1 .633 1.376+04

INEL POST-CHE EXPERIMENT NO, 45

FOINT SERIAL NO.  045.010 (TIME= 399.50 StC;

LOUP PRESSURE(PE-3) 11.97 MPA
FCV TEMPERATURE(VE~FCV=-11) 5671.2 K
LHP INLET ENTHALPY 1. 3096406 J/kG
TEST SECTION:
PRESSURE -hE MFA
SAT TEmp 421.88 K
MASS FLUX

INLET QUALITY
INLET ENTHALPY

16.96 KG/SEC-M®*2
.403
1. 479E+06 J/KG

QUENCH ERONT :

ELEVAT ION =. 102 M
VELOCITY 0.0000 M/SEC
QUAL I TY . 322

NET LHP POWER TO FIUID 552.7T W

VAPOR TEMPERATURE MEASURIMENT LOCATION IniORMATION

EL

1

WALL

LVATION
(M)

.232

ELEVATION

T 0. b 0 oih o . kol 8 S b

.013
L051
L0613
.089
AL
. 40
. 169
.318
. 394
&70
. 546
.622
.698
A5
.85
.927
003
07y
. 156
. 206
257
.308
. 384
461
50
.562
-613
. 689
L7165
.816
.867
.918
L9904
.070

DZQF v XE XA
(M) (¥

1.334 736. 4 .526 40O

TEMPERATURE MEASUREMEN! LOCATION INIORMATION

TEMP XE HEAT FLUX
(K) W/ Meep
148.5 Lol 1428 +04
734.5 hos 1.42E+04
124.0 W09 1. 828400
12%.9 2 1. 8420204
122.4 L 1. 420404
2%.1 AN 142804
716.6 519 T.H1E+0y
162.4 W35 1426404
an.9 2 1. 428404
1991 . 450 1.42E+048
815.9 hha 1.51E+04
LERI | CNES 1.40E+04
844 .3 h13 1. B0E+04
860.0 .h80 1.50E+04
8713.0 488 1.396+04
8834 495 1.39E+08
901.2 .503 1.398+04
911.5% 510 1.39E+0n
901.6 .518 1.39E+04
910.5% . 9523 1.39E+04
887.1 528 1,298 »0n
901.2 .533 1.390+04
S09 .1 L 540 1.39E+04
931.5 948 1.38E+04
928.0 .955%3 1.28E+04
908.1 L5517 1.39F 04
920.0 . 562 1.396+04
9’8.8 570 1. 398 +04
gl 4 T 1.39€+04
9411 . 582 1.29E+04
916.9 . 587 1.396+04
938.0 .992 1.39€+04
239.9 . 600 1.42€+04
187.4% .608 1.64E+0y



-
+
*

+04
+O4
+Oh
+0U4
+O4
Ol
+Ou
+0Oh
+O4
+Oh
1.68E+04
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INEL POSI-CHE EXPERIMENT NO.

POINI SERIAL NO. 1049.010 (TIME= 387.50 StC)

100P PRESSURE(PE-1) B8.48 MPA
FCV IEMPERATURE(TE~-FCV=-1T) S41.4 K
LHP INLET ENTHALPY 1. 176E+06 J/KG
TEST SECTION:
PRESSURE H5 MPA
SAT TEMP H21. .44 K
MASS FLUX 14.21 KG/SEC-M**2
INLET QUALITY .35
INLET ENTHALPY 1.368E+06 J/KG
QUENCH FRONT:
LLEVATION -. 102 M
vitociry 0.0000 M/SEC
QUALITY . 260
NET LHP POWER TO fLUID 529.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INfFORMAY ION
ELEVATION DZQF v XE KA
(M) (M) (K)
1.232 1.334 832.8 530 .376
WALL TEMPERATURE MEASUREMENT LOCATION INTORMAT ION
CLEVATION TEMP XE HEAT HIUX
(M) (K) W/Me*2
L013 %9.9 »393 V. 13E404
051 192.6 .35%9 1. 72E404
.063 Th8 . 4 . 360 1, 728400
.89 733.8 . 364 1. 72E404
1y 155.9 . 368 1. 72E+04
. 180 161.6 1 dL 1716404
. 165 153.8 - 309 1. 716404
.38 821.8 . 397 1. 73E+04
. 394 852.6 k09 1.72E404
L8170 871.9 .20 1. 7128 +04
L5546 892.17 431 1. 736404
.622 913,17 .uay2 1. 128404
.698 932.0 LR 1.72L+04
<115 9%2.6 sy 1. 71E+04
. 851 969.9 M5 1. 708 +04
L9217 983.0 . 486 1.69E+04
1.003 1003.0 97 1.69E+04
1.079 10151 . 508 1.68E+04
1.15%6 1008.8 .9519 1.69E+04
1.206 1011.9 . 526 1.69E+04
1.2%17 988.1 .533 1.58E+04
1.308 1008.5 . 540 1.69E+04
1,384 1016. 4 J551 1.68E+04
T 1037.9 562 1,.68E+04
5.539 1035. 4 . 569 1.56E+04
1.%62 1019.6 .516 1.68E+04
1.613 1032.4 . 583 1.676+04
1.689 1037.17 .59 1.67TE+04
1.765 1050.1 . 605 1.676+04
1.816 104517 .612 1.55E+048
1.867 1016.9 .619 1.69E404
1.918 98%.2 .632 4. 39E+04
1.994 632.7 L6504 2. 090404
2.070 647.5 670 2.28E+04

u9

INLL POST=CHF EXPERIMENT NO. 49
POINT SERIAL NO. 2049.0%W0 (TiME= 387.350 SEC)
LOOP PRESSURE(PE-3) 8.h48 MPA
FCV TEMPERATURE(TE-FCV=1T) Shi. b K
LHP INLET ENTHALPY 1. 1768406 J/KG
TEST SECTION:
PRESSURE 45 MPA
SAT TEMP 421 44 K
MASS FLUX 14,21 KG/SEC-M"*2
INLET QUALITY .39
INLET ENTHALPY 1.36BE+06 J/KG
QUENCH FRONI :
ELLVATION .02 M
VELOCITY 0.0000 M/SEC
QUAL I TY . 260
NET LHP POWER 10 FLUID 529.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZGF v XE XA
(M) (M) (K)
1.537 1.638 £85.0 512 .393
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE HEAT FLUX
(M) (K) W/MeR2
.013 199.9 » 393 1. 736404
.05 1952.6 . 359 1.72E+404
L0613 u8. 4 . 360 1.72E+04
.089 7153.8 .36h 1. 12E404
AL 795.9 .368 1.72E+04
. 140 161.6 AN 1.71E+04
. 165 153.8 L3715 1.7 +04
.318 821.8 .397 1. 736404
.394 852.6 .ho9 1.72E+04
Ao 8/1.9 . h20 1. 12E+04
.5h6 892.17 Y 1. 736400
.622 913.7 2 1.72E+04
.698 932.0 W53 1. 72E+404
LTS 952.6 a6k 1.71E+00
.851 969.9 e 1. 70E+04
.921 983.0 .u86 1.69E404
1.003 1003.0 W9 1,698 +04
1.0719 1015.1 . 508 1.68E+04
1.15%6 1008.8 .919 1.69L+04
1.206 1011.9 .526 1.69E+04
1.257 988.1 .533 1.58E+04
1.308 1008.5 . 540 1.69E+04
1.384 1016. 4 .55 1.68E+04
1.461 1037.9 . 562 1.68E+04
1.5 1035. 4 . 569 1.56E+04
1.562 1019.6 576 1.68E+04
1.613 1032.4 .583 1.67E+04
1.689 1037.7 . 994 1.67E+04
1.765 1050.1 605 1.67E+04
1.816 1045, 7 .612 1.55E+04
1.867 1016.9 619 1.69E+04
1.918 985.2 .632 4. 39404
1.994 632.17 .654 2.59t+04
2.0710 647.5 .670 2.28E+04
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INEL POST-CHF EXPERIMENT NO. b9
POINT SERIAL NO. 3049.010 (VIME= 387.50 SEC)

LOOP PRESSURE(PE-1) 8.48 MPA
FCV TEMPERATURE(TE-FCV=1T) S41. 4 K
LHP INLET ENTHALPY 1.176E406 J/KG
TEST SECTION:
PRESSURE H5 MPA
SAT TEMP 421,44 K
MASS FLUX 14,21 KG/SEC-M#*2
INLET QUALITY . 351
INLET ENIHALPY 1.368E+06 J/KG
QUENCH FRONT :
ELEVATION -.102 M
VELOCITY 0.0000 M/SEC
QUAL 1 TY . 260
NET LHP POWER 1O FLUID 529.0 W
VAPOR TEMPEKATURE MEASUREMENT LOCATION |INi ORMAT ION
ELEVATION DZQF v AE XA
(M) (M) (K)
1. 842 1.943 917.%  .615% .u12
WAL L TEMPERATURE MEASUKEMENT LOCATION |NFORMATION
ELEVATION TEMP XE HEAT FLUX
(M) (K) W/Mw*D
L013 759.9 353 1. 13640k
051 152.6 . 359 1.72E+04
L063 7484 360 1. 12E+0k
089 793.8 3ol 1. 726404
11k 755.9 368 1. 72E+04
L 140 761.6 3T 1. 716404
. 16% 7%3.8 3715 1. 71E+0N
L3 821.8 . 397 1.73E+04
.39n 852.6 409 1. 726+048
470 871.9 420 1. 126 +04
. 546 892.17 431 1. 73E40N
.&22 913.7 L 4u2 1. 72E+0h
.698 932.0 .53 1. 726404
119 952.6 bl 1. 716404
. 851 969.9 W15 1. 70E+04
921 983.0 u86 1.69E+04
1.003 1003.0 497 1.69E+04
1.079 1015. 1 . 508 1.68E+04
1.15%6 1008.8 519 1. 69E+04
1.206 1611.9 526 1.69E+08
1.257 988 .1 533 1.58E+G4
1.308 1008.5 . 540 1.69E+00
1.384 1016. 4 .551 1.68E+04
1.461 1037.9 . 562 1.68E+04
1.511 1035.4 .569 1.56E+04
1.562 1019.6 .576 1.68E+04
1.613 1032.4 .583 1.6TE+04
1.689 1037.7 . 594 1.67TE+04
1.765 1050.1 .605 1.67E+08
1.816 1045, 7 612 1.55E+04
1.8617 1016.9 619 1.69E+04
1.918 985.2 632 4. 39E+04
1.994 632.7 654 2.49E+04
2.010 647.5 6170 2.2BE+04

INEL POST-CHE EXPERIMENT NO. 50
POINT SERIAL NO. 105%0.010 (TIME= 111,50 StEC)

LOOP PRESSURE{PE-3) 8.46 MPA
FCV TEMPERATURL(TE-FCY-11) S541.1 K
LHP INLET ENTHALPY 1.178E+06 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAL TEMP 423.27 K
MASS il UX 19.22 KG/SEC-M%*2
INLEY QUALITY L2596
INLET ENTHALPY 1.YTRE*D6 J/KG
QUENCH FRONT:
ELEVATION 069 M
vitoci'y L0006 M/SEC
QUALITY 212
NET EHP POWER TC FLUID 0.0 w
VAPOR TIMPERATURE MEASUREMINT LOCATION INFORMATION
ELEVATION D7QF v XE XA
(M) (M) (K)
1.232 1.163 829.1 93 L3
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 1EMP Xt HEAT FLUX HEAT LOSS
(M) (K) W/Mee2 W/Mne2
L013 Wirir.9 .258 2.92E+04
L0951 h79.9 . 266 3.06E+0N
.063 S564.9 L2170 7.39E+04
.089 809.9 219 L, 79E+08
AL Bu2 . 3 . 286 J.8/E+0N
.40 852.6 .292 3.65L+04
165 831.8 .298 3.40E+04
L3 908.5 .329 3.16E+04
L394 9h2.9 . 3un J.1hEvOn
o 962.4 . 359 3.09E+04
. 546 978.3 L34 3.04E+0Oh
622 9849.6 . 388 2.98L+04
.698 999.9 .ho2 2.90L+04
15 10121 W6 2.87E+04
851 1023.9 W30 2.82E+04
.921 1031.2 LS 2.180+04
1.003 1046.1 456 2.72E+04
1.079 1051.0 W69 2.63E+04
1.156 1034.9 LY 2.52E+04
1.206 1036.0 .h89 2.57E+0h
1.25%7 1005.9 497 2.52E+04
1.308 1031.0 . 506 2.66E+04
1.384 1036.7 .18 2.55E+04
1.460 1056.8 .530 2.4T7E+04
1.51 1053.1 .538 2.32E404
1.562 1034.7 . 546 2.55E+04
1.613 1046.5 . 954 2.51E+04
1.689 1044 .7 L9565 2.39E+04
1.765 1054.8 % 14 2.30E+04
1.816 1050.7 .H8h 2.16E+04
1.867 1019.7 .591 2.39E+04
1.918 1046.0 . 599 2.39€E+04
1.994 1037.6 .610 2.33E+04
2.070 1006.8 .620 2.05E+04
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INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.010 (TIME= 111.50 SEC)

LOOP PRESSURE(PE-3) B8.46 MPA
FCV TEMPERATURE(TE-FCV=1T) Sh1.1 K
LHP INLET ENTHALPY 1. 174E+06 J/KG
TEST SECTION:
PRIESSURE .48 MPA
SAT TEMP 423.27 K
MASS FLUX 19.22 KG/SEC-M**2
INLET QUALITY .296
INLET ENTHALPY 1.174E+06 J/KC
QUENCH FRONT:
FLEVATION 069 M
VELOCIYY L0006 M/SEC
QUAL I TY 2i2
NET LHP POWER 1O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE XA
(M) M) (K)
1.537 1.468 893.3 Sy L3710
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (k) W/ MR *2 W/Mne2
L0113 477.9 .258 2.92E+04
L051 Wi9.9 .266 3.06E+04
L0613 564.9 .270 7.390+00
U89 809.9 L2719 b, 19E+04
AL 8u2.1 .286 3.87E+04
. 160 852.6 .292 3.65E+404
. 165 831.8 .298 3. BTE+0
317 908.5 .329 3. 16E+04
-394 942.9 . 344 3. 1hE+0N
470 962. 4 .359 3.09E+04
. 546 978.3 .374 3.04E+04
.622 989.6 . 388 2.98E+04
.698 999.9 .ho2 2.90L+04
TS 10121 416 2.876+04
851 1023.9 .hio 2.82E+04
N 54 1031.2 L4u3 2.78E+04
1.003 10461 456 2. 7240k
1.079 1051.0 469 2.63E+04
1.15%6 1034.9 L8 2.52E+00
1.206 1036.0 .h89 2.57E+04
1.257 1005.9 497 2.526+04
1.308 1031.0 . 506 2.66E+00
1.384 1036.7 .518 2. 55E+04
1. 460 1056.8 .530 2. h7E+04
1.5 1053.1 .538 2.32E+04
1.562 1034.7 . 546 2.55E+04
1.613 10646.5 .554 2.51E+04
1.689 1o0h4. 7 . 565 2.39E+04
1.765 1054 .8 I 2.30E+04
1.816 1050.7 584 2.16L+04
1.867 1019.7 .591 2.39E+04
1.918 1046.0 .599 2.39E+04
1.994 1037.6 610 2.33E+04
2.070 1006.8 620 2.05E+04

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 3050.010 (TIME= 111.50 SEC)

LOOP PRESSURE(PE-3) 8.4% MPA
FCV TEMPERATURE(TE-FCV=-1T) S41.1 K
LHP INLET ENTHALPY 1. 17KE+06 J/KG
TEST SECIION:
PRESSURE .48 MPA
SAT TEMmp 423.21 K
MASS FLUX 19.22 KG/SEC-MW*2
INLET QUALITY 2
INLET ENTHALPY 1. V786406 J/KG
QUENCH FRONT:
ELEVATION 069 M
VELOCITY L0006 M/SEC
QUALITY 2
NET LHP POWER 10 FLUID 0.0wW
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT |ON
ELEVATION Dzar iv XE XA
(M) (™) (K}
1.8 1.773 923.1 587  .394
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION Teme KE HEAT FLUX HEAT LOSS
(M) (k) W/MRe2 W/M#*2
.03 ui1r.9 258 2.92E+04
051 Wi9.9 266 3.06Ev00
063 564.9 210 7.390+04
09 809.9 219 4. T9E+0h
L 8h2 .1 286 3.87E404
. o 852.6 292 3.65E+04
165 831.8 298 3. 40E+04
L3vy 908.5 3?9 3. 160 +04
. 394 2.9 EL 3. GEYON
h70 962. 4 359 3.09E+04
546 978.3 37 3.04E+ON
. 622 989.6 a8 2.98E+04
.698 999.9 "ho2 2.90E+04
A5 10121 416 2.87E+04
L8537 1023.9 hio 2.82E%04
.927 1031.2 L3 2.78L+04
1.003 1046 .1 h4%6 2.72E+04
1.0 1051.0 h69 2.63L+04
1.156 1034.9 LA 2.52E+04
1.206 1036.0 489 2.57E+04
1.257 1005.9 4917 2.52E404
1.308 1031.0 506 2.66L+04
1.384 1036.7 518 2.55E+04
1. 460 1056.8 530 2.47E+08
.51 1053.1 538 2.32E+04
1.562 103487 Shé6 2.556+04
1.613 1046.5 554 2.51E+04
1.689 1044 .7 . 965 2.396+04
1.765 1054.8 517 2.30E+04
1.816 105%0.7 584 2.16E+00
1.867 1019.7 5N 2.39L+04
1.918 1046.0 599 2.39E+04
1.994 1037.6 610 2.33E+04
2.070 1006.8 .620 2.05E+404



INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.020 (TIME= 187.50 SEC)

LOOP PRESSURE(PE-3) B.47 MPA LOOP PRESSUREL(PE-3) 8.47 MPA
FCV TEMPERATURE(TE-FCV=1T) Sh3.7 K FCV TEMPERATURE(TE-FCV=1T) Sh3.7 K
LHP INLET ENTHALPY 1.18/E+06 J/KG LUP INLET ENTHALPY 1.1876+06 J/KG

TEST SECTION: TEST SECTION:

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 1050.020 (TIME= 187.50 SEC)

LvH

FRESSURE b8 MPA PRESSURE .48 HPA
SAT TEMP 423.43 K SAT TEMP 423,43 K
MASS FLUX 18.59 KG/SEC-M"*2 MASS FLUX 18.59 KG/SEC-M##2
INLET QUALITY . 262 INLET QUALITY 262
INLET ENTHALPY 1.187E+06 J/KG INLET ENTHALPY 1.187E+06 J/KG
QUENCH FRONT : QUENCH FRONT:
ELEVATION 166 M Ly EVATION 166 M
VELOCITY .00y M/SEC vELOCHTY L0018 M/SEC
QUAL I TY .293 QUAL I TY .293
NEL (HP POWER TO FLUID 0.0 W NET LHP POWER TO FLUID 0.0 wW
VAPOR TEMPLRATURE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERAIURE MEASUREMEN! LOCATION INFORMALION
ELEVATION DZQF v Xt XA ELEVATION 0DZ2QF v XE XA
(M) (M) K) (M) (M) (K)
1.232 1.066 791.9 .h92 362 1.537 1.3 864.2 .542 378
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVALION TEMpP XE HEAT FLUX HEAT LOSS ELEVATION rEMPp XE HEAT FLUX HEAL LOSS
(M) (K) W/NRe2 W/Mn2 (M) (K) W/M**2 W/Mn»2
013 uhy .5 264 2.39E+04 .013 k.5 264 2.390v04
.051 ahi.6 L2170 2. h2E+0h .051 7.6 270 2020404
.063 UEU 212 2.33E+04 L063 hig. 212 2.33E+04
.089 L4310 .276 2.41E+04 .089 4h3 . 216 2. 416404
ALY W9 .9 . 280 2.61E+404 AL 449 .9 . 280 2.61E+04
.0 ung.2 .286 . O07E+04 . 140 un8.2 286 L. OTE+ON
. 165 615.2 .293 . 69E+04 165 615.2 .293 b, 69E+04
37 851.6 -33) 2.94E+04 .37 851.6 in 2.9uE+04
. 394 889.0 . 345 2.856+04 -394 889.0 3us 2.85E+04
410 911.7 .359 2.82E+04 470 911.7 3%9 Z2.82E+0k
. 546 932.0 +373 2.80E+04 506 932.0 373 2.80E+0h
622 9h6. 5 .387 2.78E+04 622 946.5 87 2.78E+04
.698 960.3 L hoo 2. THE+ON .698 960.3 Lhoo 2.7ThE+0N
LA15 QI 7 ALY 2.72E+04 LAY 9iIn.7 by 2.712E%04
.851 989.5 h27 2. 70E+04 .851 989.5 he2y 2.70E+04
9217 999.9 b 2.69E+04 9217 999.9 o 2.69E+04
1.003 7.2 54 2.69E+04 1.003 1017.2 U554 2.69E+04
1.079 1026.6 67 2.64E+04 1.0/9 1026.6 W67 2.6hE+04
1.15%6 1017.0 480 2.56E+04 1.156 1017.0 L80 2.56E404
1.206 1017.3 .488 2.58E+04 1.206 1017.3 nuar 2.58E+04
1.257 983.5 497 2.49E+04 1.257 983.5 w97 2498404
1.308 1007.7 L 505 2.63E+04 1.308 1wor.7 50% 2.63E+04
1.384 10201 .518 2.56E+0h 1.384 1020.1 518 2.56E+04
1.460 1044 .6 .530 2.53E+04 1.460 1048 .6 .530 2.530+04
1.51 1042.0 .538 2.35L %04 1.51 h2.0 538 2.35E+08
1.562 1022.2 . 546 2.91E+04 1.562 1022.2 Sh6 2.516+04
1.613 1035.2 .95% 2. 4BE+O4 1.613 1035.2 .555 2.L8E+04
1.689 1039.2 L5617 2. 426404 1.689 1039.2 L9567 2.42E+04
1.765 105 .1 .578 2.37E+04 1.765 1054.1 578 2.37€+04
1.816 1050.6 .586 2.20E+04 1.816 1050.6 . 586 2.20E+04
1.867 1018.4 .593 2.33E404 1.867 1018. 4 9593 2.33E+04
1.918 1045 .4 . 601 2.34E+04 1.918 1045 . 4 . 601 2.34E+0n
1.99 1040.9 613 2.336+04 1.994 1040.9 .613 2.33L+0n
2.070 1017.0 .624 2.34E+04 2.070 10i7.0 .624 2.34E+08



INEL POST-CHF EXPERIMENT NO. 50 INEL POST-CHE EXPERIMENT NO. 50
POINT SERIAL NO. 3050.020 (TIME= 187.50 SEC) POINT SERIAL NG 10%0.030  (TIME= 237.50 SEC)
LOOP PRESSURE(PE-3) B.U7 MPA LOOP PRESSURE(PE-3) 8.48 MPA
FCV TEMPERATURE(TE-FCV=-1T) S43.7 K FCV TEMPERATURE ( TE=FCV=11) 542.5 K
LHP INLET ENTHALPY 1. 1876406 J/KG LHP INLET ENTHALPY 1.1816+406 J/KG
TEST SECTION: TEST SECTION:
PRESSURE L8 MPA PRESSURE .48 MPA
SAT TiMp 423 .43 K SAT TEMP 423.53 K
MASS FLUX 18.59 KG/SEC-Mw*2 MASS FLUX 18.73 KG/SEC-M""2
INLET QUALITY . 262 INLET QUALITY .2%9
INLET ENTHALPY 1.187E+06 J/KG INLET ENTHALPY 1.18i7+06 J/KG
QUENCH FRONT: QUENCH FRONT:
LLEVATION 166 M FLEVATION L2368 M
VELOCKTY L0014 M/SEC VELOCITY .00y M/SEC
QUAL I TY .293 QUAL I TY .303
NET LHP POWER TO FLUID 0.0 W NET LHP POWER TO FLUID 0.0wW
VAPOR TEMPLRATURE MEASUREMENT LOCATION INFORMAT ION VAPOR TEMPERATURE MEASUREMENT LOCATION INFOKMAT ION
ELEVATION DzQF 3% XE XA ELEVATION BzaF v XE XA
(M) (M) (K) (M) M) (K)
1.841 1.676 906.3 .590 . 399 L 1.232 L9994 161, 1 LBt L 361
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAYION WALL TEMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEMP XE HEAT FLUX HEAT L0SS ELEVATION TEMP XE HWEAT FLUX HEAT LOSS
(M) (K) W/Mn*2 W/Mn*2 (M) (K) W/MeR2 W/HRe2
T L0113 RUTY .26n 2.39E+0n L0113 Wis.0 .26) 2. 80840
3 L0951 ht.6 L.270 2. 42E+04 L0%1 uwho .2 261 2.42E+04
3: 063 Win. 2i2 2.330404 063 h3io.h .269 2.381+0n
.089 W30 276 2. 01E+0n .089 W37.0 213 2. 808 0k
1y Wh9.9 . 280 2.61E+04 AL niyvz. i 2717 2.43E404
. 1o Whg. 2 .286 h,O7TE+O4 . W0 h30.0 .281 2.376 04
L 165 615.2 .293 4. 69E+04 165 n3i2. .4 . 286 3.726+04
37 851.6 kY 2.9%E+04 3 816.1 321 3. UlE +On
. 394 889.0 . 345 2.85E40n .39, 861.9 .337 2.94E+04
W0 911.7 .3%9 2.82E+04 B0 B888. 4 L3651 2.8u4E+04
546 932.0 .33 2.80E+04 .5h6 910.% .36%5 2. 78E+0n
.622 946.5 .387 2.18E+04 622 926.9 .318 2.756+04
.698 960, 3 400 2. THE+ON .698 9u1.9 .392 2.716E+04
A5 9Th. 7 Gy 2.72E+0n 715 957.1 W05 2. 10E+04
.8%1 989.5 427 2. 10F+04y . 851 912.6 518 2.11E+04
L9217 999.9 Lo 2.69L+04 L9217 983.8 .432 2. 70E+08
1.003 1017.2 U5y 2.69E +0h 1.003 10021 T 2.68E+04
1.079 1026.6 h617 2.64E+0h 1.019 1012.9 W58 2.66E+04
1. 156 1017.0 8o 2.56L+04 1.1%6 1005 .8 a7 2.61E+08
1.206 1017.3 .88 2.98E+04 1.206 1006, 4 W79 2.61E+04
1.2%7 983.5 497 2.49E+04 1.25%1 912.6 .88 2.07E+04
1.308 10o7.7 . 505 2.63E+04 1.308 99%.9 .96 2.61E+04
1.384 1020.1 .518 2.56E+04 1.384 1011.0 . 509 2.556+04
1. 460 1044 .6 .530 2.953E+00 1. 460 1037.1 .521 2.54F 0l
1.5 1042.0 .538 2.35E+04 1.911 1035. 4 .529 2.38L+04
1.562 1022.2 .546 2.51E+04 1.562 1016 .4 .537 2. 498404
1.613 103%.2 .555% 2. 48E+04 1.613 1030, % . 545 2.89E+04
1.689 1039.2 567 2.42E+04 1.689 1036.7 L9517 2.450+00
1.765 1054 .1 .5718 2.37E+04 1.765 10%3.2 . 969 2.042E+0n
1.816 10%0.6 .586 2.20E+0n 1.816 1050.3 ST7 2.26F+04
1.8617 1018. 4 .593 2.33E+04 1.867 1018.2 .585 2.39E+04
1.918 10650 601 2.34E+04 1.918 1045.7 .9593 2.82E+04
1.594 1040.9 613 2.33E+04 1.994 10351 LGOn 2.39E+04
2.070 1017.0 . 624 2.34E+04 2.070 1018.6 616 2.33E+04
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INEL POST-CHF EXPERIMENT NO. 50

POINT SERIAL NO.

LOOP PRESSURE(PE-])
FCV TEMPERATURE(TE-FCV-1T)
LHP INLET ENTHALPY

TEST SECTION:
PRESSURE
SAT Temp

MASS FLUX
INLET QUALITY
INLET ENTHALPY

QUENCH FRONI :

ELEVATION

VELOCITY
QUALITY

NET LHP POWER 1O FLUID

20%0.030

(TIME= 237.50 SEC)

8.48 MPA
K

5h2.5
1.181E+06 J/KG

.48 MPA

423.5%3 K
18.73 KG/SEC-M**2

.259

1.181E+06 J/KG

.238

M
L0014 M/SEC

.30}
0.0 W

VAPOR TEMPERATURE MEASUKEMENT LOCATION INFORMAT ION

ELEVATION DZQF
(M) (M)

1.537 1.299 847.9 37
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP X HEAT FLUX HEAT LOSS

(M) (x) w/MRe2 W/Mne2
013 438.0 .261 2. 80E+00
.051 4o .2 2617 2.42E+0n
063 430.4 269 2.38E+00
.089 437.0 L2173 2.80E+040
AL W37.7 L2717 2.83E+04
. 1ho 430.0 281 2.37E+04
165 hiz.h 286 3. 72E+04
307 816.1 kel 3. ULE+ON
. 394 861.9 337 2.9uE+0u
L0 888 .4 +351 2.84E+04
.5hé 210.5% . 365 2,718 +0N
.622 926.9 i/8 2.15E+0h
.698 941.9 392 2. 7VE+04
IS 9517.1 K05 2, 70E+04
-85 972.6 his 2. 11E+04
L9217 983.8 hi2 2. T0E+04

1.003 1002.1 Hu5 2.68E+04

1.079 1012.9 W58 2.66E+04

1.15%6 1005.8 Wi 2.61E404

1.206 1006. 4 h79 2.61E+04

1.257 9i2.6 .h88 2. 87E+04

1.308 995.9 -h96 2.616+04

1.384 1011.0 .509 2.55E+04

1. 460 1037.1 .521 2.50E+0n

1.5 1035. 4 «529 2. 38E+04

1.562 1036. 4 .537 2. 49E+04

1.613 1030.5 - 545 2. 49E+0N

1.689 1036.7 -5%17 2.450+04

1.765 1053.2 . 569 2. 828404

1.816 105%0. 3 517 2.26L+0h

1.867 1018.2 .585 2.396+04

1.918 1045 .7 .9593 2. 02E+04

1.994 1035.1 . 604 2.39E+04

2.070 1018.6 .616 2.33E+04

INEL TOST-CHE EXPERIMENT NO, 50
POINT SERIAL NO. 305%0.030 (TIME= 237.5%0 SEC)

LOOP PRLSSURE(PE-3) 8.48 MPA
FCV TEMPERATURE(TE-FCV=-1T) 542.5 K
LHP INLET ENTHALPY 1. 1816406 J/KG
TEST SECTION:

PRESSURE L8 MPA
SAT TEmP 423.93 K
MASS FLUX 18. 73 KG/SEC-Mu%2
INLET QUALITY .259
INLET ENTHALPY 1. 1816406 J/KG
QUENCH FRONT:
CLEVATION 238 M
VELOCITY .00y M/SEC
QUALITY .303
NET LHP POWER 10O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE XA
(M) (M) (K)
1.841 1.604 902 .4 .58 397
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX
(M) (K) W/Me»2 W/Ms 2
L0113 #38.0 . 261 2. 50804
L0051 hho.2 261 2.42E+04
LU63 H30. 4 269 2.38E+04
. 089 437.0 273 2.40L+04
AL u3r.7 211 2.43E+00
. 140 430.0 .28 2.376+04
. 165 WiZ. 4 . 286 3.72E+04
L3 816.1 . 321 3. 48E+04
. 394 861.9 L3371 2.948E+04
4o 888.4 = -1 2.84E+04
.5ho 910.% . 365 2.18E+v04
.622 926.9 .37/8 2.15L+04
. 698 941.9 .392 2.71VE+0h
L5 951.1 L HoS 2.70E+04
.85 912.6 .8 2. 16404
921 983.8 .h3e 2. 108 +04
1.003 1002.1 L hhS 2.68L+04
1.079 1012.9 .h58 2.66E+00
1.19%6 1005, 8 YA 2.61E+v04
1.206 1006. 4 W79 2.61E+04
1.25%17 9i12.6 .uss 2.476+04
1.308 995.9 W96 2.61E4+04
1.384 1011.0 . 509 2.955E+04
1.460 10371 .521 2.54E+04
1.5n 1035.4 .529 2.38E+04
1.562 1016 . 4 537 2.49E+04
1.613 1036.5 545 2. 49E+0h
1.689 1036.7 L9517 245408
1.76% 1093.2 . 969 2.082E+04
1.816 105%0.3 LOI7 2.26E+04
1.867 1018.2 .585% 2.39E+04
1.918 1065 .7 .593 2. 428204
1.994 1035.1 604 2.396+04
2.070 1018.6 .616 2.33E+048

HEAT LOSS
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INEL POST-CHF EXPERIMENT NO, 50
POINT SERIAL NO. 1005, 060 (TIME= 287.50 SEC)

LOOP PRESSURE(PE-3) 8.46 MPA
FCV TEMPERATURE(1E-FCV-1T) 542.3 K
LHP INLET ENTHALPY 1. 180E+06 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAT TEMP 423,47 K
MASS FlLux T8. 74 KG/SEC-M*®*2
INLET QUALITY . 299
INLET ENTHALPY 1.180E+06 J/KG
QUENRCH FRONT :
ELEVATION 315 M
VELOCHTY L00V6 M/SEC
QUALITY 37
NET LHP POWER 10 FLUID 0.0 W
VAPOR TEMPERAIURE MEASUREMENT LOCATION INFORMATION
ELEVALION DZQF Iv XE XA
M) (L) (K)
1.232 .916 Tah.0 .89 372
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (¥} W/Me"2 W/Mn*2
.013 434.9 .26) 2.51E+04
.05 436.2 L2617 2.952E+04
L0613 n28.6 .269 2.50E+04
. 089 533.9 273 2.51E+048
AL hiz2. 7 211 2.52E+08
150 w27.7 .281 2.890+04
. 169 h28.3 . 285 2.50E+04
.17 6631.8 .317 L. O3E+0N
. 394 827 13 .335 3.376+04
a0 862.9 . 351 3.05E+04
. 5h6 890.0 . 366 2.93E+04
.622 909.5 . 380 2.89E+04
.698 926. 4 -394 2.85E+04
LT15 gn2.2 .ho8 2.BOE+O4
.851 958.2 W22 2.80E+0n
L9217 970.0 435 2. 19E+04
1.003 988.5 . 449 2.78E+0%
1.079 1000.8 W62 2. 76E+04
1.15%6 995.5 476 2.713E+04
1.206 996.6 485 2.72E+0%
1.25%7 962.4 .93 2.556+04
1.308 985.5 .502 2.71E+04
1,384 1002.6 515 2.68E+04
1.460 1039.1 528 2.65E+n4
1.5n 1029.3 537 2.87E+04
1.562 1011.2 545 2.58E+04
1.613 1029.17 553 2.51TE+04
1.689 1033.9 566 2.54E404
1,765 ws2.1 .578 2.52E+04
1.816 1049.8 . 586 2.36E+04
1.867 1017.6 . 594 2.54E+04
1.918 1045.8 .602 2. 49E+08
1.994 1026.6 614 2.220404
2.010 1022.6 .625% 2.46E+04

INEL POST-CMF EXPERIMENT NO, 50
POINT SERIAL NO. 2050.040 (TimME= 287.50 SEC)

LOOP PRESSURL(PE-3) B.46 MPA
FCV TEMPERATURE( TE-FCV-1T) 542.3 K
LHP INLET ENTHALPY 1. 180E+06 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAT TEMP U423 .47 K
MASS FLUX 18. 74 KG/SEC-M=#2
INLET QUALITY o
INLET ENTHALPY 1. 1B0E+06 J/KG
QUENCH FRONT:
ELEVATION 315 M
VILOCITY L0016 M/StC
QUALITY 37
NET LHP POWER TO FLUID 0.0wW
VAPOR TEiMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION DZaf v XE XA
(M) (M) (K)
1.%37 1.2y 82u4.0 .54 387
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (K) W/Mne2 W/Me 2
013 h3iu.9 .261 2.51E+04
051 436.2 2617 2.92E+04
063 L28.6 269 2.50E+04
089 433.9 213 2.51E+04
14 h32.7 217 2.5%520+04
140 827.7 281 2.89E+04
165 428.3 285 2.508+04
N7 663.8 317 4.03E+04
39u 827.3 335 3.376E+04
hio 862.9 5 3.05E+04
Sh6 890.0 366 2.93E+04
622 909.5 380 2.89E+04
.698 926.4 394 2.85E+04
175 942.2 hos 2.BOE+O4
851 958.2 .22 2.80E+00
927 970.0 W35 2.79E+04
1.003 988.5 Luu9 2. 18E+04
1.074 1000.8 h62 2 16E+04
1.15%6 995.3 K76 2.73E+04
1.206 996.6 . h8s5 2.72E+04
1.257 962. 4 K93 2.55E+04
1.308 985.5 502 2.71E+04
1.384 1002.6 515 2.6BE+0n
1.460 1030.1 .528 2.65E+04
1.5n 1029.3 5317 2070404
1.562 1011.2 L 5u% 2.98L+04
1.613 1025.7 553 2.57E+04
1.689 1033.9 . 566 2.50E 0N
1.765 1052.1 .578 2.52E+04
1.816 1049.8 . 586 2.36E+04
1.867 1017.6 594 2.54E+04
1.918 1045 .8 602 2.89E+04
1.994 1026.6 614 2.22E+04
2.070 1022.6 625 2. 46E+04



INEL POST-CHE EXPERIMENT NO, 50 INEL POST-CHF EXPERIMENT NO. 50

POINY SERIAL NO. 3057.040  (TIME= 287.50 SEC) POINT SERIAL NO. 1050,.0%0 (TIME= 333.50 SiC)
LOOP PRESSURE(PE-3) 8.46 MPA LOOP PRESSURE(PE-3) 8.51 MPA
FCV TEMPERATURE( TE-FCV-1T) 542.3 K FCV TEMPERATURE( TE-FCV=-1T) S42.7 K
LHP INLET ENTHALPY 1. 180 +06 J/KG LHP INLET ENTHALPY 1. 1826406 J/KG
TEST SECTION: TEST SECTION:
PRESSURE .48 MPA PRESSURE .48 MPA
SAT TEMP w23 .47 K SAT TEMP 423,43 K
MASS FLUX 18. 7h KG/SEC-M*"%*2 MASS FLUX 18.70 KG/SEC-M*#2
INLET QUALITY .2%9 INLET QUALITY . 260
INLET ENTHALPY 1.180E+06 J/KG INCET ENTHALPY 1. 1826406 J/KG
QUENCH FRONT : QUENCH FRONT :
ELEVATION L35 M ELEVATION L387 M
vELOCLTY L0016 M/SEC VELOCITY L0015 M/SEC
QUAL I TY -317 QUAL T TY L334
NET LWP POWER TO FLUID 0.0 W NET LHP POWER TO FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERATURE MEASUREMENT lOCAllO“ INFORMAT | ON
ELEVATION DZaF v XE XA ELEVATION 0ZQF w XE
(M) (M) (K) (M) (M) (K)
1.841 1.526 876.4 .590 W06 1.232 .Bu%S 5.1 506 .392
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION |NFORMATION
ELEVATION TEmp XE HEAT FLUX HEAT LOSS ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (K) W/Mne2 W/Me2 (M) (K) W/Mne2 W/M*2
013 4.9 .261 2.516+400 L0113 n33.1 .262 2.62E+04
.051 436.2 .261 2.52E+04 L051 433.8 .268 2.62€+04
.063 428.6 . 269 2.50E+04 L063 W27 210 2.59E+04
.089 433.9 .273 2.51E+04 .089 432.2 .275 2.60E+0k
1y u432.7 L2711 2. 526404 R 430.4 .279 2.62E+0h
. 140 u27.1 .281 2. 496404 L 140 W26.6 .283 2.60E+04
. 165 428.3 . 285 2.50E+04 . 165 u27.0 .288 2.61E+04
.37 663.8 .37 4. 03E+04 .37 h3y.2 34 2. 736404
.39y 827.3 .33% 3. 376404 . 394 7h0. 4 336 6.52E+404
470 862.9 .351 3. 056404 470 833.6 361 3. 40E+0N
. 546 890.0 .366 2.93E+04 .56 809.8 37 3.150+04
.622 909.5 . 380 2.B9E+04 622 893.1 392 3.03E+0h
.698 926.4 394 2.85E+04 .698 912.7 wo7 2.9%E+04
LA75 942.2 . 408 2.BOE+ON 715 930. 4 u21 2.92E+04
.851 958.2 422 2.80E+04 .851 9u6.6 4316 2.916+04
L9217 970.0 .435 2.79E+08 .9217 9%9.2 w50 2.890+04
1.003 988.5 449 2, 18E+04 1.003 917.9 L6l 2 BIE+OU
1.079 1000.8 462 2. 16E+04 1.079 990.6 478 2.85E+04
1.156 995.5 476 2.73E+04 1.1%6 986.8 492 2.85E+04
1.206 996.6 .85 2. 72E+04 1.206 988.1 .501 2. 856400
1.257 962 .4 .493 2.55E+04 1.2%7 953.9 .510 2.69E+04
1.308 985.5 .502 2. 716404 1.308 916.7 .519 2.85E+04
1,384 1002.6 .515 2.68E+04 1.384 995.4 .533 2.B83E+04
1. 460 1030.1 .528 2.65E+04 1.460 1023.8 547 2.80E+04
1.511 1029.3 537 2.47E+04 1.511 1023.7 .556 2. 60E+04
1.562 1011.2 .54% 2.58E+04 1.562 1006.5 . 565 2.79E+04
1.613 1025.7 .553 2.57E+404 1.613 1021.9 574 2.76E+04
1.689 1033.9 .566 2.54E+04 1.689 1032.1 .587 2. 7364084
1.765 1052.1 .578 2.526+04 1.765 1051. 4 .601 2.69E+04
1.816 1049.8 .586 2.36E+04 1.816 1049.3 .609 2.51E404
1.867 1017.6 .594 2.54E+04 1.867 1017.0 .618 2.72E+04
1.918 1045.8 .602 2. 49E+04 1.918 1045, 5 627 2. T0E+04
1.994 1026.6 .64 2.22E404 1.994 1015.9 .62 3.50E+04
2.070 1018. 4 658 3. 10E+04

2.070 1022.6 .625 2.46E+04
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INEL POS.~CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.05%0 (TIME= 333.5%0 SEC)

LOOP PRESSURE(PE-3) B8.51 MPA
FCV TIMPLRATURE(TE-FCV-11) SH2.7 n
LHP INLET ENTHALPY 1.182E+06 J/KG
TESI SECTION:
FRESSURE -8 MPA
SAL TEmp h23.43 K
MASS FLUX 18. 70 KG/SEC-mwe2
INLET QUALITY . 260
INLET ENTHALPY 1. 182E+06 J/KG
QUENCH FRONT:
ELEVATION LI87 M
VELOCITY L0015 M/siEC
QUAL ETY .33n
NET LHP POWER TO FLUID 0.0w
VAPOR TEMPERATURE Mt ASURIMENT H)CAHON INFORMAT 1ON
ELEVATION DZQF v XE
(™) (M) (K)
1.537 1.15%0 808.2 560 w07
WALL TEMPERATURE MLASUREMENT LOCATION INFORMATION
ELEVATION Temp XE HEAT FLUX HEAT LOSS
(M) {K) W/Mm»2 W/Mne2
L0113 LEE .262 2.62E+04
051 h33.8 .268 2.62E+04
063 b27. 4 276 2.599E+04
. 089 hiz2.2 215 2.60E+08
AL K36 N 279 2.62E+04
. {0 hi6.6 .283 2.600+04
165 §27.0 .288 2.6VE+04
.37 4in.2 -3h 2. 730404
. 394 o & .336 6.52L+0N4
470 833.6 -361 3.HGEYON
. 546 869.8 3 3. 156404
622 893 1 . 392 3.03E+04
.698 912.7 .ho7 2.95E+04
1 930 .4 421 2.92E+04
.8%1 946.6 k36 2.916+04
.921 999.2 450 2. 898404
1.003 971.9 Lhbh 2.87E+0h
1.0719 990.6 478 2.85%E+04
1.156 966.8 492 2.85E+04
1.206 988 .1 .501 2. 85E+04
1.257 953.9 .510 2.69E 04
1.308 976.7 - DVY 2.85E+0n
1.384 99%.4 .533 2.83E+04
1.460 1023.8 Loh7 2.80E+04
1.51 wes. 7 L5956 2.60E+0h
1.562 1006.5 .56% 2. 19E 404
1.613% 10621.9 54 2. 76L+0n
1.689 10321 .587 2. 13E+04
1.765 1051 .4 . 601 2.69E+04
1.816 1049.3 . 609 2.51E+04
1.867 Wi17.0 .618 2. 12E+0n
1.918 1045.5 6217 2. T10E+04
1.994 1015.9 642 3.50E +04
2.070 1018.4 .658 3.10E+04

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 3050.050 (TIME= 334.50 SEC)

LOOP PRESSURE(PE-3) B. 46 MPA
FCV TEMPERATURE( TE-FCV=1T) Su2.7T K
LHP INLET ENTHALPY 1. 182E406 J/KG
TEST SLCTION:
PRESSURL 8 MPA
SAT TEMP 423.42 K
MASS FLUX 18.69 KG/SEC-Mu=2
INLET QUALITY . 260
INLET ENTHALPY 1. 1826406 J/KG
QUENCH FRONI:
ELEVATION .388 M
vVELOCITY 0015 M/SEC
QUAL Y TY -33%
NET LHP POWER TO FLUID 0.0 W
VAPOR +EMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZaF v Xt XA
(M) (M) i¥)
1.841 1.453 a864.8 .61 W27
WALL TIMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp Xk HEAT FLUX HLAT 10SS
M (k) W/M#D
L0013 4i3.o 262 2.63E+0n
.05 W33, 7 . 268 2.62E+ul
L0613 h27.4 L2171 2.61L+v0h
.89 4iz2.2 BT 2.616E+04
AL 430.4 TP 2.63E+04
. V50 h26.6 .283 2.61Ev04
. 165 W2r.o . 288 2.62E+v04
317 H3ih. 0 L3 2.730E+04
-394 23.3 .337 6. 50k +04
Lo 832.8 -361 J.LBEYON
.46 869.3 L3717 3.16E+04
.622 892.7 . 393 3.03L+04
. 698 912.4 hov 2.961+04%
A5 930.2 427 2.93E+0h
.85%1 QU6 . 4 36 2.92E+04
921 9%9.0 450 2.90E+04
1.003 92171 465 2.89L+04
1.019 990.5% A9 2.86E+04
1.15%6 986.6 493 2.861+0y
1.206 981.9 .502 2.86E+04
1.25%1 993.7 51 2. 1Evon
1.308 976.5 . 520 2.86E+04
1.384 995.2 .93h 2.830+04
1.460 1023.7 .948 2.81E+04
.51 1023.6 L9517 2.62E+04
1.562 1006 . 4 566 2. T1E+OY
1.613 1021.8 L5715 2. THE+O8
1.689 1032.0 .588 2. 71408
1. 765 151.4 .602 2. 11E+0h
1..516 1049 .3 610 2.92E+04
1.867 017.0 619 2.73E+04
1.91% 1045 . 4 .68 2.715+04
1.95% 10151 L6h2 3.06E+04
2 0710 1017.8 L6517 3.01E+04
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INEL POST-CHE EXPERIMENT NO. 50
POINT SERIAL RO, 1050.080 (TIME= 390.50 SEC)
LOOP PRESSURE(PL-3) B.47 MPA

fCV TEMPERATURE(TE-FCV-11) S42.6 K
LHP INLET ENTHALPY 1. 182E+06 J/KG

TEST SECTION:
PRESSURL .48 MPA
SAT TeEmp 423.33
MASS FLux 18.72 KG/SEC-M**2

INLET QUALTTY

. 260
INLET ENTHALPY 1.182E+06 J/KG

QUENCH FRONT:
ELEVATION 469 M
VELOCITY L0013 M/SEC
QUAL L TY . 348
NET LHP POWER TO FLUID 0.0 w
VAPOR TEMPERATURE MEASURLMENT LOCATION INFORMATION
ELEVATION DzQr Tv XE XA
(M) (M) ()
1.232 163 683.8 .502 .399
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT 10SS
M) (K) W/Mn2 W/Mne2
L0113 LR .262 2.68E+04
051 431.9 .269 2.67E+04
.063 L26.4 .2n 2.67E+04
.089 430.7 275 2.6BE+0h
SRl 428.6 .279 2.67E+cH
. 140 425.8 .284 2.67E+04
. 165 426.0 .288 2.6TE+04
37 428.3 -315 2.7V1E+04
. 394 433.5 .328 2.T6E+0Y
470 658.5 . 348 5.51E+04
. 546 834.9 .370 3.82E204
.622 869.9 . 386 3.13E+04
.698 895.3 a0 3.04E+OL
LAT5 916.2 b6 2.97E+04
.85%1 933.9 LER 2.95E+04
927 947.3 has 2.93E+04
1.003 966.3 459 2.94E+0NH
1.079 919.3 Wiy 2.94E+04
1.1% 976.6 has 2.92E404
1,206 918.0 498 2.91E+04
1.25%7 943 4 .507 2, 715E+04
1.308 966.2 .916 2.93E+04
1.384 986.6 531 2.89E+04
1. 460 1016 .4 545 2.87E+04
.51 1017.2 554 2.69E+04
1.562 1002.1 563 2.87E+04
1.613 1018.1 72 2.85E+04
1.689 1030.1 586 2.816+04
1.765 1050.9 . 600 2.78E+04
1.816 1049.2 609 2.61E+04
1.867 1017.5 617 2.756+04
1.9i8 1046 .6 526 2.78E+04
1.994 1011.6 643 4. 10E+0h
2.070 2.7 665 4.917+04

INEL POST-CHE EXPERIMENT NO, 50
POINT SERIAL NO. 2057 €60 (TIME= 390.50 SEC)

LOOP PRESSURE(PE-3) B.47 MPA
FCV TEMPERATURE(TE-FCV-1T) Sh2.6 K
LHP INLET ENTHALPY 1.182E+06 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAT TEMP 423.33 K
MASS FLUX 18.72 KG/SEC-M**2
INLET QUAL ITY . 260
INLET ENTHALPY 1.182E+06 J/KG
QUENCE FRONI :
ELEVATION LH69 M
VELOCITY L0013 M/SEC
QUAL I TY . 348
NET LHP POWER TO FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE A
(M) (M) (K)
1.537 1.067 .. 1 .558 w2
WALL TEMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (K) W/Me*2 W/Mne2
L0113 L3V 7 262 2.6BE+04
051 431.9 .269 2.67E+0k
.063 h26. 4 271 2.67E+04
. 089 430.7 L2715 2.68E+04
AL 428.6 2149 2.67E+04
. 140 425.8 . 284 2.67E+04
. 165 W26.0 .288 2.67TE+0Y
«3V7 h28.3 + 475 2.7T1E+04
-394 433.5 .328 Z.76E+04
Lo 658.5 . 348 5.91E+04
. 546 834.9 .370 3.42E+00
622 869.9 . 386 3.13E+04
.698 - 895.3 ROt 3.04E+00
L1715 $16.2 416 2.976+04
.851 933.9 430 2.95E+04
.927 9h7.3 hS 2.93E+404
1.003 966.3 459 2.94E+04
1.0/9 979.3 A 2.94E+04
1.156 976.6 hsa 2.92E+04
1.206 978.0 498 2.916+04
1.257 943. 4 507 2.75E+0%
1.308 966.2 516 2.93E+04
1.384 986.6 b)) 2.89E+0h
1.460 1016. 4 S4S 2.87E+04
.51 7.2 554 2.69E+04
1.562 1002.1 563 2.87E+08
1.613 1018.1 5712 2.85E+04
1.689 1030.1 86 2.81L+04
1.765 1050.9 600 2.78E+04
1.816 1049.2 609 2.61E+04
1.867 1017.5 6117 2.7156+04
1.918 1046.6 626 2.78E+04
1.994 1011.6 .643 4. 10E+04
2.070 1012.7 .665 4.91E+04



PRE SSURE 48 MPA PRESSURE .48 MA
SAT TEMP 423.33 K SAT TEMP 423.35 K
MASS FLUX 18. 712 KG/SEC-M#*2 MASS FLUX 18.65 KG/SEC-M»»2
INLET GUALITY . 260 INLET QUALITY 261
INLET ENTHALPY 1. 1826406 J/KG INLET ENTHALPY 1. 184E+06 J/KG
QUENCH FRONT : QUENCH FRONT:
FLEVATION AT M ELEVAT ION 547 M
VELOCITY L0013 M/SEC VELOCITY L0013 M/SEC
QUAL I TY .349 QUALITY . 362
NET LHP POWER TO FLUID 0.0 W NET LHP POWER TO FLU'D 0.0 W
VAPOR TEMPE ATURE MEASUREMENT LOCATION INFORMATION VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION ozar v XE XA ELEVATION vzar 1w XE XA
(™) (M) (x) (M) (M) (K)
1.841 1Lan 851.4  .615 .u432 1,232 .685 657.3  .500 .407
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVAT ION TEMP XE HEAT FLUX HEAT LOSS ELEVATION TEmMp XE HEAT FLUX HEAT LOSS
(M) (K) W/ M2 W/Mee2 (M) (k) W/M*2 W/MRe2
o o .013 431.6 .262 2.70E+04 L013 430.7 .263 2. 10E+04
i L051 531.9 . 269 2.69E+0h .051 h30.8 270 2.72€+04
- L063 426.3 2N 2.68E+04 .063 425.9 212 2. T0E+0u
.089 430.6 275 2.69E+04 .089 429.9 216 2.70E+04
.11y 428.5 280 2.69€+04 A 4217 .281 2. 10E+04
140 n2%.8 284 2.69E+04 L1450 425. 4 . 285 2. 70E+04
. 165 425.9 288 2.69E+04 165 425.6 . 290 2. 10E+0y
.37 428.2 315 2. 13E+04 37 U26.4 .36 2710404
. 394 5433.3 328 2.81E+04 . 394 u28. 5 330 2.72E+04
470 629.17 3u9 5.51E+04 470 4h6 .l 3uy 2.95%E+04
546 8341 L3N 3. B3E+0N .56 618. 4 362 4. S0E+04
.622 869.5 .387 3156400 622 835.7 . 382 3. 476404
.698 895.0 . 402 3.05E+048 .698 874.5 . 398 3.16E+084
175 916.0 .47 2.98E+04 A5 900.9 413 3.04F+0Y
. 851 933.7 .43 2.970+04 .851 921.6 428 2.99E+04
.921 Gu7.0 46 2.95E+0h 927 936.4 43 2.95E+0n
1.003 966 .1 .60 2.95E+04 1.003 996.3 N 2.93E+04
1.079 979.1 475 2.95E+04 1.079 969 .4 A 2.94E+0u
1.1%6 916.4 . 489 2.95E+04 1.15%6 967.2 486 2.92E+04
1.206 977.8 . 499 2 93E+04 1.206 968.7 496 2.93E+04
1.291 943.2 . 508 2.77E+04 1.25%7 934 . 4 .50% 2. 15E+04
1.308 966.0 .18 2.9HE+Oh 1.308 9%6.6 S 2.93E40n
Vo384 986.5 .532 2.91E+04 1.384 G718.2 529 2.93E+04
1. 460 1016.2 , 5h6 2.88E+04 1. 460 1009.2 543 2.88E+0u
1.511 1017.0 .555% 2.69L+04 1.511 1010.9 552 2.12E+04
1.562 1001.9 .564 2.90E+04 1.562 997.0 .561 2.87E+04
1.613 1018.0 .57y 2.87E+04 1.613 10141 571 2.85E+04
1.689 1030.0 .588 2.83E+04 1.689 1W0e7.9 .58% 2.81E+04
1.765 1050.8 602 2.80E+04 1.765 1050.1 .598 2. 18E+0N
1.816 1049 .1 L610 2.62E+04 1.816 1048.9 .607 2.60E+04
1.867 1017.4 .619 2.776+04 1.867 1018.2 616 2. THE+O4
1.918 1046.5 .628 2. 7196 +04 1.918 1048, 2 625 2. 156404
1.994 1009.8 646 4. 316404 1.994 1012.5 638 2. 501 +04
2.010 1010. 4 .668 4. 80E+04 2.016 1017.5 .650 2.33E+04

INLL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 3056.060 (VIME= 391.50 SEC)

LOOP PRESSURE (PE-3) 8.45 MPA
FCV TIMPERATURE(TE-FCV-1T) 542.6 K
LHP INLET ENTHALPY 1.182E+06 J/KG
TEST SECTION:

INEL POST-CHF EXPERIMENT NC. 50
POINT SERIAL NO. 1050.G70 (TIME= 448.50 SEC)

LOOP PRESSURE(PE-3) ll MPa
FCV TEMPERATURE(TE-FCV~1T) 543.0 K
LHP INLET ENTHALPY 1. 1BLE+D6 J/KG
TEST SECTION:




INEL POSI-CHF EXPERIMENT NO. 50 INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.070 (TIME= 448.50 5EC) POINT SERIAL NO. 3050.070 (TIME= 449.50 SEC)
LOOP PRESSURE(PE-3) B.47 MPA LOCP PRESSURE(PE-3) B.47 MPA
FCV TEMPERATURE(TE-FCV-1T) 543.0 K FCV TEMPERATURE(TE-FCV-17) 543.6 K
LHP INLET ENTHALPY 1. 184E+06 J/KG LHP INLET ENTHALPY 1. 184E+06 J/KG
TEST SECTION: TEST SECTION:
PRESSURE 48 MPA PRESSURE .48 MPA
SAT TEMP 523.35 K SAT TEMP 423.35 K
HMASS FLUX 18.65 KG/SEC-M®%2 MASS FLUX 18.67 KG/SEC-Muny
INLET QUALITY .26) INLET QUALITY .261
INLET ENTHALPY 1. 184E+06 J/KG INLLT ENTHALPY 1. 18LE*06 J/KG
QUENCH FRONI: QUENCH FRONI :
ELEVATION LOMT M ELEVATION 548 M
VELOCETY L0013 M/SEC VELOCHTY L0013 M/SEC
QUALITY . 362 QUALITY .362
NET LMP POWER 1O FLUID 0.0 wW NET LHP POWER 1O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION VAPOR TIMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v XE XA ELEVATION nzar v XE XA
(M) (") (K) (M) (M) (K)
1.537 -990 161.2 L9571 w6 1.841 1.293 837.9 613  .433
WALL TIrIRALUNE MEASUREMENT LOCATION INFORMATION WALL TEMPERATURE MEASUREMcNT LOCATION |INFORMATION
ELEVATION TEmue XE HEAT FLUX HEAT LOSS ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (x) W/Mne2 W/Mne2 (M) (K) W/Mns2 W/Mee2
= .013 h30.7 .263 2.70E+04 L0113 H30.7 .263 2.71E+04
o .0%1 430.8 .270 2. 726+04 051 430.8 210 2. 11E+08
n .063 425.9 202 2. 70E+0h .063 4u25.9 212 2. 71404
.089 h29.9 276 2.70E+04 . 089 429.9 L2016 2.71E+04
AL Wa2r.7 .281 2. 10E+04 AL w2r.1 .281 2.70E+0h
. W0 425.4 .285 2. 710E+04 . 1o 525.4 . 285 2.71E+04
165 425.6 .290 2. 10E+0n . 169 42%5.6 290 2.71E+04
37 426.4 .316 2.71E+04 -3¢ 426.3 .316 2.7VE+04
-394 428.5 .330 27712E+04 . 394 428.5 -330 2.712E+04
Lo L6 b L3nh 2.95E+00 470 L6 .1 . 3hn 2.93E+04
506 618.4 . 362 4. 506404 .46 596.9 . 362 4.50E+00
.622 835.7 .32 3. H7E+04 622 8ih.9 . 382 3.50E+04
.698 874.5 .398 3.16E+04 .698 8ih.1 . 398 3176404
A5 900.9 413 3.0hE+OK 115 900.7 b3 3.06E+04
.85 921.6 .hes 2.99E+04 .89 921.3 428 2.99L+04
.927 936.4 LS 2.956+04 .927 936.2 hh3 2.95L+04
1.003 956.3 57 2.93E+04 1.003 9%6.1 ST 2.95E+04
1.079 969.4 R 2.98E+04 1.079 969.2 W72 2.96E+04
1.15%6 967.2 486 2.92Ev0u 1.15%6 967.0 UB6 2.93E+04
1.206 968.7 496 2.93L+04 1.206 968.5 -h96 2.956+04
1.25%7 93h. 4 . 505 2.75E+0h 1.257 934 .2 . 505 2.79E+0h
1.308 956.6 514 2.93E+04 1.308 956.4 915 2.97E404
1.384 918.2 .529 2.93E+04 1.384 918.1 529 2.93E+04
1. 460 1009.2 543 2.88E+04 1. 460 1009.1 LSk 2.90E+04
.50 1010.9 .952 2.72E404 1.511 1010.7 .953 2.750+04
1.562 997.0 .561 2.87E+04 1.562 996.8 562 2.91E+04
1.613 1014, 1 .51 2.85E+04 1.613 1014.0 e 2.89E+04
1.689 1027.9 . 585 2.81E+04 1.689 1027.9 .H86 2.8hE+00
1.76% 10%0.1 .598 2.718E+04 1.765 1050.1 . 600 2.82E+04
1.816 1048.9 .607 2. 60 +0k 1.816 1048.9 .609 2.63E+04
1.867 1018.2 .616 2.THE+OY 1.867 1018.2 .618 2.76E+04
1.918 1048.2 .625 2.715E+04 1.918 10648 .2 .627 2.806+04
1.994 1012.5 .638 2.500+04 1.994 1012.5 . 642 3.57E+04
2 5 . 650 2.33E+04 2.070 1017.5 .658 2.94E+0N

.0710 1017.




95°H

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 1050.080 (TiBi= 502.50 SEC)

LOOP PRESSURE(PE-3) 8.48 MPA
FCV TEMPERATURE(TE-FCV-1T) 542.31 K
LHP INLET ENTHALPY 1. 180E+06 J/KG
TEST SECTION:
PRESSURE 48 MPA
SAT TEMP 423,22 K
MASS FLUX 18.62 KG/SEC-Mw*2
INLET QUALITY . 259
INLET ENTHALPY 1. 180E+06 J/KG
QUENCH FRONT:
ELEVATION 622 M
VELOCITY L0014 M/SEC
QUALITY . 388
NET LHP POWER 1O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT IOCAI'Ol INFORMAT 1ON
ELEVATION LZQF v XE
(M) (M) (k)
1.232 .610 629.8 .526 436
WALL TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION TEmp XE HEAT FLUX HEAT LOSS
(") (K} W/Mne2 W/Mee2
.013 429.9 262 2. 98E+0N
L0951 430.0 269 2.9k +04
063 825.5 2N 2.964Ev0h
.089 429.3 276 2. 9hEr0Y
AL W2r1.0 .281 2.94E+04
. 160 42%5.1 .286 2.93E+04
165 h25.2 2N 2.92E+%04
.37 has. 7 .320 2.936404
. 39% 427.2 -334 2.93E %04
470 437.8 . 349 2.99E+04
.5h6 450.0 . 364 3.216+08
.622 643.8 .388 6. MI1E+04
.698 8us .1 413 3. 75E+04
-7 882.1 43 3.43E+04
.80 908.3 Ly 3.30E+04
9217 926.4 .h63 3.22E+04
1.003 941.2 419 3176404
1.079 961.2 495 3. 16804
1.156 999.5 510 3.15E+04
1.206 960.6 521 3. 14E+ON
1.257 925.5 51 2.97E+04
1.308 947.3 L5 3176404
1.384 970.4 .957 3.156+04
1.h60 10021 .572 3. T4E+OY
.51 1004 .6 .582 2.93E+0h
1.%62 992.0 .9592 3. 126404
1.613 1010.0 . 602 3.09E+04
1.689 1025.6 617 3.05E+04
1.765 1048.9 .632 3.03E+04
1.816 1048 .2 . 642 2.83E+04
1.867 1017.7 .652 3.04E+04
1.918 1W047.8 .662 3.03E+04
1.994 985.5 677 3156404
2.070 985.1 .693 3.26E+04

INEL POST-CHE EXPERIMENT NO. 50
POINT SERIAL NO. 2050.080 (TIME= 502.50 SEC)

LOOP PRESSURE(PE-3) 8.48 MPA
FCV TEMPERATURE ( TE-FCV-1T) 542.3 K
LHP INLET ENTHALPY 1. 180E+06 J/KG
TEST SECTION:
PRESSURE 48 MPA
SAT TEMP u23.22 K
MASS FIUX 18.62 KG/SEC-M##2
INLET QUALITY .259
INLET ENTHALPY 1. 1806406 J/KG
QUENCH FRONT:
ELEVAT ION 622 M
VELOCITY L0014 M/SEC
QUAL I TY . 388
NET LHP POWER 1O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
ELEVATION  DZQF (" XE XA
(M) (M) (K)
1.53%7 915 %0.9 5871  _h4hé
WAL L TEMPERATURE MEASUREMENT LOCATICN |NFORMATION
ELEVATION TEMP XE HEAT FLUX MEAT 10SS
(M) (K) W/MeD W/MA2
013 429.9 . 262 2.94E+0Y
0% 436.0 . 269 2.98E+04
.063 425.5 201 2. 9UE+Oh
.089 u29.3 216 2. 94E+O
1 427.0 .281 2. 94E+0h
140 5251 . 286 2.93E+04
165 uo% 2 291 2.92E+04
.37 425, 1 .320 2.936+04
-394 wz21.2 J3h 2.93E+04
470 u3i7.8 L3149 2.99E+04
546 450.0 .36h 3.216+04
.622 643.8 .388 6. W1E+OU
698 84 1 413 3. 15E+04
175 8821 431 3.43E+04
851 908. 3 Ry 3. 30E+04
.927 926.4 463 3.226+04
1.003 947.2 479 3. 176404
1.079 961.2 495 3. 168 +04
1.156 959.5 510 3. 156404
1.206 960. 6 521 3. 10E+0h
1.257 925.% 531 2.97E+04
1.308 9u7.3 .541 3. 17640k
1.384 970.4 L5517 3. 156 +04
1. 460 10021 572 3. VUE 0k
1.511 1004 .6 582 2.93E404
1.562 992.0 .592 3. 126404
1.613 1010.0 602 3,091 +04
1.689 1025.6 617 3.05E+04
1.765 10489 632 3.03E+04
1.816 10482 642 2.83E+04
1.867 1017.7 652 3.04E+04
1.918 1047.8 .662 3.030+04
1.994 985.5 .11 3. 156 404
2.070 985.1 .693 3.26E+04
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INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 30%0.080 (TIME= 503.50 SEC)

LOOP PRESSURE(PE-3) 8.49 MPA
FCV TEMPERATURE(TE-FCV-1T) 542.3 K
LUP INLET ENTHALPY 1. 180E+06 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAT TEMP 423.20 K
MASS FLUX 18.62 KG/SEC-M*"2
INLET QUALITY .299
INLET ENTHALPY 1. 180E+06 J/¥G
QUENCH FRONT:
ELEVATION 623 M
VELOCITY L0014 M/SEC
QUALITY . 388
NET LHP POWER TO FLUID 0.0 W
VAPOR TEMPERATURL MEASUREMENT LOCATION INFORMATION
ELEVATION LZQf v XE XA
" (M) (K)
1.841 1.218 820.0 .68 . h63
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
M (K) W/MRe2 W/Mne2
L0313 “29.9 262 2.94E+04
L0517 hin.0 . 269 2.93E+04
L063 W2%.5 .21 2.9hE*0h
.089 429.3 276 2.9hE+04
AL 421.0 .281 2.94E+04
1o 825.1 . 286 2.93E+0n
. 165 Wes.2 .291 2.93E+04
.37 was.1 . 320 2.93E+04
-394 h271.2 . 334 2.936+04
470 Wir.ai . 349 2.99E+04
. 546 Wh9.6 . 364 3.20E+04
.622 609.3 . 388 6.38E+0Y
.698 843.3 .h13 3. 1TE+0h
TS 881.7 A J.4EE+0n
.851 908.0 hu7 3.31E+04
927 926.2 .6k 3.22E+04
1.003 9h7.1 479 3.19E+00
1.019 961.0 .495 3. 1TE+O4
1.15%6 959 .4 .on 3. 15E+04
1.206 96G.5 52 3. 156+04
1.257 925.4 50 2.99E+04
1.308 9471 .50 3.18E+04
V. 384 970.2 L5517 3.16E+08
1. 460 1002.0 .573 3.15E+04
.50 1004.5 .583 2.964E+04
1.562 991.9 .593 3. 13E+04
1.613 1009.9 .603 3.10E+04
1.689 1025.5 .618 J.06E+0N4
1.765 1048.9 .633 3.0hE+04
1.816 1048.1 .643 2.83E+04
1.867 10V7.7 .653 3. 0ME+OL
1.918 1047.8 .663 3.056+04
1.994 985.3 .678 3.25E+04
2.070 984.9 694 3.22E+04

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 1050.090 (TIME= 55&.50 SEC)

LOOP PRESSURE{PE-3) 8.60 MPA
FCV TEMPERATURE(TE-FCV-11) 5h3.1 K
LHP INLET ENTHALPY 1. 184E+06 J/KG
TEST SECTION:
PRESSURE 48 MPA
SAT Timp 423,17 K
MASS FLUX 1847 KG/SEC-M*%2
INLET QUALITY .26
INLET ENTHALPY 1. 184E+06 J/KG
QUENCH FRONT:
ELEVATION 693 M
VELOCITY L0013 M/SEC
QUALITY o7
NET LHP POWER TO FLUID 0.0 W
VAPOR TEMPERATURE MEASURLMENT [ OCATION INFOKMATION
ELEVATION DZQF v XE XA
(M) (M) (K)
1.232 .539 H98 .9 532 .u52
WALI TEMPERATURE MEASUREMINT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT 10SS
(M) (K) W/M"e2 W/M%*2
.013 429.5 .264 3.06E+04
.051 u29.1 2N 3.06E+04
063 ues.8 el 3.06E+00
.089 W28.9 219 J.05%E+04
AL 426.4% . 284 3.04E+04
.40 h2y. 8 .289 3. 0%E+04
. 165 42%.0 L 294 3.05E+04
L3 425 .1 324 J.0TE+0Ou
. 394 426.4 . 340 3.07E+04
470 433.8 - 355 3.106+04
. 546 u3is.3 .370 3.18E+04
.622 434.8 . 386 3.23E+04
.698 40.8 .09 5.85E+04
LT15 853.2 a3l 3.68L+04
.8%1 891.3 450 3.46E+04
9217 914.7 W67 3.33E+04
1.003 938.3 483 3.2%E+04
1.079 993.5 . 500 3.2UE+0G4
1.156 99%3.1 .56 3.24E+04
1.206 954.0 . 526 3.238+04
1.257 918.7 .537 2.99E+04
1.308 939.9 547 3.23E+04
1.384 963.9 .563 3.23E+04
1.460 996.3 .579 3.23E+04
1.5 999.3 . 589 3.00E+04
1.562 987.7 . 599 314404
1.613 1006.5 .610 3. 126404
1.689 1023.9 .62% 3.1E+04
1.765% 1048 .2 640 3.09E+04
1.816 1047.8 . 650 2.88E+04
1.867 1016.9 660 3.13E+04
1.918 10481 670 3.05E+04
1. 973.8 .682 1.59E+04
2.070 969.6 . 690 2.08E+04



INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.090 (VIME= 554.50 SEC)

LOOP PRESSURL(PE-3) 8.60 MPA
FCV TEMPERATURE(TE-FCV-1T) S563.1 K
LHP INLET ENTHALPY 1. 18KE+06 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAT Timp 423.17 K
MASS FLUX 18.47 KG/SEC-Mw*2
INLET QUALITY L2610
INLET ENTHALPY 1. 1BLE+06 J/KG
QUENCH FRONT:
ELEVATION 693 M
vilociTy L0013 M/SEC
QUALITY .ho7
NET LMP POWER TO FLUID 0.0 w
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMAT ION
FLEVATION () v XE XA
(M) (™) (x)
1.53¢ .843 122.0 594 458
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEmp XE MEAT FLUX HEAT LOSS ,
(M) (%) W/Men2 W/Mee2
013 429.5% L2064 3.06E+08
051 w29.1 2n 3.06¢ *0h
L0613 W29 .4 2148 3.06E vO%
. 089 u28.9 L2719 3.05E+048
AL w26 .4 . 284 3.04E Ol
.o W24.8 .289 3.05E+04
. 165 W2%.0 L 294 3.05E+04
317 §25.1 L32n J.07E+04
.39 426 .4 . 3h0 J.07E+00
470 43il.a . 355 3. 10804
.5h6 438.3 .30 3. 18 +0n
622 H3i4.8 . 386 3.23E+04
. 698 40.8 409 5.85%L+0h
LI 8%3.2 433 3.68E+04
.851 891.13 . 450 I hEE+ON
9217 9.7 N6 3.338 %00
1.003 938.3 483 3.2%E+04
1.019 953.5 . 500 J.2uE+08
1.15%6 9931 .516 3,241 40k
1.206 954.0 .526 3.23E+04
1.257 918.7 L9317 2,991 +04
1.308 939.9 a7 3. 236404
1. 384 963.9 .9563 3.23E+04
1. 460 996.3 519 3.23E+04
.51 .3 . 589 3.00E+08
1.562 987.17 .599 3. VHE+OY
1.613% 1006. 5 610 3126404
1.689 1W023.9 .62% 3. 1Ev0n
1. 165 1048 .2 . 640 3.09E+04
1.816 1047.8 . 650 ?2.88E+04
1.867 1016.9 .660 3.136+404
1.918 1048 .1 670 3.05%E+04
1.99% 973.8 682 1. 49E+04
2.010 969.6 690 2.08E+04

INEL POST-CHF EXPERIMENT NO, 50
POINT SERIAL NO. 30%0.090 (TIME= 557.5%0 SEC)

LOOP PRESSURE(PE-3) B.47 MPA
FCV TEMPERATURE(TE-FCV-11T) Su3.1 K
LHP INLET ENTHALPY 1. 184E+06 J/KG
TEST SECIION:
PRESSURE 48 MPA
SAT TEMP h23.16 K
MASS FLux 18.46 KG/SEC-Mw*2
INLET QUALITY .261
INLET ENTHALPY 1. 1BUE+DS J/KS
QUENCH FRONT
ELEVATION 697 M
VELOCITY L0013 M/S5EC
QUALITY | .4o8
NET LHP POWER 1O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT lO(.AHOl INFORMAT ION
ELEVATION DZQF v XE
(M) (M) (K)
1.8 LR L 810 656 .47}
WALL TEMPERATURL MEASUREMENT LOCATION INFORMAT1ON
ELEVATION TEMP XE HEAT FLUX HEAT
(M) (¥) W/M*e2 W/Me*2
.013 429.4 .26 3.04E+ON
.05 429.7 .2n 3.0%E+04
.063 B29.4 L2 3.0KE+OY
. 089 h28.9 L2719 3. 04E+ON
AL L26. 4 .84 3.05E+04
.10 h2h .8 .289 3. 0RE+Ol
165 h2h .9 294 3. 04E+0u
3 425.0 . 324 3.05E+0n
. 394 426.3 L339 3.06E+04
A0 W33.7 L 355 3.08E+04
. 5h6 h37.9 .370 3. 10E+04
622 43y 2 . 386 3.2VE+04
.698 667.2 . ko8 5. 18E+04
JATS 851.4 h32 3.73E%04
.85 890.3 450 3. HTE+0N
921 914.2 Jh67 3.33E%04
1.003 938.0 UL 3.29Ev04
1.019 993.2 Lh99 3.25E+04
1.15%6 992.8 .91% 3.23E+04
1.206 953.8 .526 3.23L+04
1.2%7 918.6 .936 3.04E+04
1.308 939.6 547 3.25L+Gh
1.384 963. 1 .563 3.25E+04
1.460 996.1 L5719 3.216E+04
.50 999.2 . 589 3.02E+08
1.562 987.7 . 600 3. 1hE+0l
1.613 1006. % 610 J.uE+04
1.689 10240 626 3. 13604
1.765% 1048 .3 L6481 3. 006404
1.816 1Wh7.9 .65 2.916+04
1.867 1017.1 661 3.07E+04
1.918 1048 . 4 .61 3.06E+04
¥ 980.5 . 684 2.320+04
2.010 973.3 697 2.56E+04




65°H

INEL POSI-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 10%0,100 (VTIME= 619.50 SEC)
LOOP PRESSURE(PE-3) 8.48 MPA
FCV TEMPERATURE(TE-FCV=-11) S543.2 K
LHP INLET ENTHALPY 1.185E+06 J/¥KG
TEST SECTION:
PRESSURE 4B MPA
SAT TEMP 423,14 K
MASS FLUX 18, .46 KG/SEC-M**2
INLET QUALITY . 262
INLET ENTHALPY 1.185€+06 J/KG
QUENCH FRONT:
ELEVATION LR
viLOCITY L0012 M/SEC
GUALITY .435%
NET LHP POWER TO FLUID 0.0W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION 0ZQF v XE XA
(M) (M) (K)
1.232 u57 579.1 549 494
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TiMe XE HEAT FLUX HEAT LOSS
M) (K) W/nee2 W/Me*2
013 428.7 . 264 3.28E+04
L0513 429.2 272 3.29E+04
.063 8e9.3 215 3.28E+0h
. 089 h28.9 .281 3.29E+04
Ll 426.4 .286 3.28E+04
. O h2h. 9 2N 3.27E+04
. 16% 425.2 L2917 3.29E+04
317 425.0 . 329 3.29E+04
. 394 825.7 . 346 3.28E404
&0 431.6 362 3.30E+04
.5u6 433.5 i7a 3.336E+04
622 h28.8 3995 3.35E+04
.698 450.0 412 3.58E+0N
LA15 681.2 135 5.82E+04
.851 858.8 460 4. OVE+OL
.9217 896.0 419 3.72E+04
1.003 925.5 497 3.59E+04
1.079 943.7 L5915 3.520+04
1.156 5.2 .932 3. 48404
1.206 946 .0 . 544 3. 48E+00
1.25%7 910.2 .55% 3.22e+04
1.308 930.5 .566 J.LT7TE+ON
1.384 955.84 .583 3. 46E+04
1.460 988.7 . 600 I LLEON
1.511 992.4 -3 3.2V6+04
1.562 982.3 622 3.37E+04
1.613 1002.0 .633 3.36E+04
1.689 1021.4 .650 3. 356404
1.765 1047.2 .666 3.33E+04
1.816 10471 617 3.11E+04
1.867 1016.7 688 3.36E+04
1.918 1048.6 .699 3.29E+04
1.99% 943.0 . 709 8.56E+03
2.010 952.1 .T16 1. 77E+04

INEL POST-CHF EXPLRIMENT NO. 50
POINT SERIAL NO. 205%0.100 (TIME= 619.50 StC)

LOOP PRESSURE(PE-3) B8.48 MPA
FCV TEMPERATURE(1E-FCV=-1T) S543.2 K
LHP INLET ENTHALPY 1. 1856406 J/KG
TEST SECTION:
PRESSURE .48 MPA
SAT TEMP 423.14 K
MASS FLUX 1805 KG/SEC-M**2
INLET QUALITY .262
INLET ENTHALPY 1. 185E+06 J/KG
QUENCH FRONT:
ELEVATION LATh M
VELOCITY L0012 M/StEC
QUALITY 435
NET IHP POWER TO FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION DZQF v Xt XA
(M) (M) (K)
1.537 . 162 on.5 .616 L8B4
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEme XE HEAT FLUX HEAT i 0SS
(™) (K) W/Mme2 W/MR*2
.013 hes.7 .264 3.28E+04
.051 u29.2 212 3.29E+0h
.063 h25.3 L2015 3.28E+04
.089 428.9 .281 3.29E+404
AL W26 . 4 . 286 3.28E+04
. 140 h24.9 2N 3.27E+04
165 u2%.2 .291 3.29€+04
«337 425.0 . 329 3.29€+04
-394 h25.7 . 346 3.28E+04
hio 431.6 . .362 3.30E+04
T 433.5 .378 3.33E404
622 428.8 . 395 3.356+04
.698 450.0 412 3.58E+04
A5 681.2 35 5.82E+04
.851 858.8 .60 b, 0TE+ON
927 896.0 W19 3.72E+04
1.003 925.5 W97 3.59E+04
1.0719 9u3. 7 215 3.52E+04
1.1%6 9hs .2 532 3. LBE+O4
1.206 946.0 . Shh 3. 4BE+ON
1.257 910.2 « 559 3.226+04
1.308 930.5 . 9566 3. HTE+YO4
1.384 955.4 -583 3.46E+04
1.460 9688.7 .600 3. HHELONL
1.51 992.4 611 3.21E+04
1.562 982.3 . 622 3.37E+04
1.613 1002.0 .633 3.36E+04
1.689 10214 .650 3.35E+04
1.765 1047.2 .666 3.33E+04
1.816 wou7.1 617 3.11E+04
1.867 1016.7 . 688 3.36E+04
1.918 1048.6 .699 3.29E+04
1.994 243.0 .709 8.56£+03
2.070 9%2.1 ALY 1.77E+04



INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 30%0.100 (TiME= 620.5%0 SEC)

LO0OP PAESSURE(PE-1) 846 MPA LOOP PRESSURL(PE-3) 8.46 MPA
FCV TEMPERATURE (TE~FCV=1T) “43.2 K FCV TEMPERATURE( TE-FCV-1T) S42.7 K
LHP INLET ENTHALPY 1. 1856406 J/KG LHP INLET ENTHALPY 1. 1826406 J/KG
TEST SECTION: TEST SECTION:
PRE SSURE 48 MPA PRESSURE 4B MPA
SAT TEMP 423.12 K SAT TEMP W23 .40 K
MASS FlLux 18.06 KG/SEC-M"w2 MASS FLUX 18.52 KG/SEC-M"%2
INLET QUALITY . 262 INLET QUALITY 260
INLET ENTMALPY 1. 1856406 J/KG INLET ENTHALPY 1. 1826 +06 J/KG
QULNCH FRONT : QUENCH FRONT :
CLEVATION 176 M ELEVATION L856 M
VELOGITY L0012 M/SEC VELOGETY L0012 M/SEC
GUAL 1 TY 435 QUAL LIy NS5
NET LMP POWEK TO FLUID 0.0 W NET LHP POWER 10 FLUID 0.0 W
VAPOK 1EMPERATURE MEASUREMENT LOCATION |NFORMATION VAPOR TEMPERATURE MEASUREMENT LOCATION |NFORMAT ION
ELEVATION bzar v XE XA ELEVATION DZQF v XE XA
(M) M) (%) (M) (M) (K}
1841 1.066 192.0  .681 497 1.537 681 617.9  .620 497
WALL TEMPERATURE nusuumtm LOCATION INFORMAT 10N WALL TEMPERATURE MEASUREMENT LOCATION |NFORMAT ION
ELEVATION 13 *E MEAT FiUX HEAT LOSS ELEVATION TEMP Xt HEAT FLUX HEAT LOSS
(™) (K ) W/M**2 W/ M2 (M) (K) W/Mne2 W/Mn*2
013 428.7 . 260 3.26E+04 L013 u28. 6 .263 3. 376400
051 429.2 L2712 3.276+04 051 429.1 .20 3.376400
L063 42%.3 215 3. 268 +0k L0613 n2s. % 2714 3.376+04
089 428.9 281 3.276+0n 089 4289 280 3.38€+04
1k 4264 286 3. 26 +04 L1in 426.3 289 3. 38 +04
. 150 424.9 2N 3.25E+04 . 140 u2%.0 FEA) 3.36L404
165 425.2 297 3.276+08 165 4291 296 3.376+04
317 425.0 . 329 3.276+04 L300 u2%.0 330 3.36E+04
L 394 u2s.7 . 345 3.270408 . 394 u25.8 346 3.38L+04
470 431.6 362 3. 30E+0l4 470 430.3 363 3.38E+04
. 5hé §313.5 .378 3. 31E+04 L5465 431.2 . 380 3. 38404
622 428.7 . 394 3. 328404 622 426.7 . 397 3. 36E+0n
698 W49, 7 a1 3.54E+08 . 698 438.4 Nl 3. 41E+00
A5 654.9 W35 5. 1BE+04 A1 40,3 A 3.954E+0n
851 858.1 459 4. OOE +0k 851 5896 453 5. 60€+404
.921 895.6 478 3. 1VE*0n 927 B861.4 W17 L. 03E+04
1.003 92%.3 . 496 3.58E+04 1.003 905.8 97 3778404
1.079 943.5 518 3.51E+04 1.079 931 .4 515 3.64E+04
1.156 9ns .1 .53 3. 47E+08 1.15%6 937.4 .533 3.58E+04
1.206 945.9 .543 3. H6E+ON 1.206 937.4 . 54% 3.576+04
1.25%7 910.2 554 3.23E+0u 1.251 903 .1 .556 3. 34K +04
1.308 930.4 .56% 3. H6E 404 1.308 922.5 568 3.58E+04
1.384% 9%%.3 .582 2. 485808 1.384 948.0 .H86 3.58E+04
1.460 988.6 .9599 J.uhE08 1.400 982.3 .603 3.56E+0n
.50 992.3 610 3.20E %04 1.5 986. 1 615 3.33E+00
1.562 982.3 621 3. 38 +04 1.562 9717.9 .626 3.50F 100
1.613 1002.0 632 3. 366404 1.613 998.2 638 3. 49E+04
1.689 1021.5% . 649 3.34E+08 1.689 1019.2 655 3. 4BE+0O4
1.765 1047.3 .665 3.33E+04 1.76% 1046.3 8712 3. 436404
1.816 10471 676 3. 12E+04 1.816 1046 8 .683 3.216+04
1.867 1016.8 686 3.33E+04 1.867 1017.5 694 3.39E+04
1.918 10648.7 6917 3.30E+04 1.918 10%0.2 0% 3.38E+04
1.994 946.0 .7|0 1.95E+04 1.994 935.1 120 2.79E+04
2.070 954.0 a2 2.45E+04 2.0710 97,7 735 2.92E4+04

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 205%0.110 (TIME= 686.50 SEC)



19°H

INEL POST-CHF IXPERIMENT NO. 50
POINT SERIAL NO. 3050.110 (TIME= 686.50 SEC)

LOOP PRESSURE(PE-3) 846 MPA
FCV TEMPERATURE(TE-FCV-1T) 542.7 K
LHP INLET ENTHALPY 1.182E+06 J/KG
TEST SECTION:
FRESSURE .48 MPA
SAT TEMP 423.40 K
MASS FLUX 18.52 KG/SEC-M**2
INLET QUALITY . 260
INLET ENTHALPY 1.182E+06 J/KG
QUENCH FRONT :
ELEVATION _B56 M
VELOCITY L0012 M/SEC
QUAL I TY 455
NET LHP POWER 10 FLUID C.OwW
VAPOK TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION nzar v XE XA
(™) ™) (x)
1.841 986 790.% .688 .508
WALL TEMPERATURE MEASUREMENT LOCATION |NFORMATION
ELEVATION TEmp XE HEAT FLUX HEAT LOSS
™) (¥) W/ /M2 W/M*2
L013 428.6 .263 3.376404
L0051 429.1 .2n 3. 376404
063 5§2%.% 274 3.37E+0h
089 428.9 . 280 3. 386404
ALY 426.3 285 3.38Ev04
. 140 425.0 .291 3.36E+00
. 165 u2%.1 . 296 3. 376404
L3 425.0 .330 3.36E+00
. 394 425.8 .36 3. 38E 08
G710 430.3 .363 3. 38k +0n
. 546 431.2 . 380 3.38E+04
622 426.7 L3971 3. 36E+0n
.698 438 & Ly 3. 416404
L1715 440.3 .43 350K +04
. 851 589.6 453 5. 60F +04
921 861.4 a7 h_O3E+0H
1.003 90%5.8 497 3. 77E404
1.079 931.4 .515 3.64E+04
1.1%6 937.4 .533 3.58E+04
1.206 937.4 545 3.576E+00
1.2%1 903.1 .5%6 3.34E+08
1.308 922.5 .568 3.58E+04
1. 384 948.0 . 586 3.58E +04
1,460 982.3 .603 3. 56E+04
1.5 986. 7 615 3.33E+04
1.562 977.9 .626 3.50E+04
1.613 998.2 .638 3. W9E +0k
1.689 1019.2 .65% 3. LBErOu
1.765 1046.3 672 3. 436400
1.816 10468 .683 3.21E%04
1.867 1017.5 694 3.396+04
1.918 10%0.2 L 705 3. 38E+04
1.994 935.1 . 720 2. 196404

2.070 9u7.7 135 2.92E+04

INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.120 (TIME= 7H4_ 50 SEC)

LOOP PRESSURE (PE-3) 8.47 MPA
FCV TEMPERATURE(TE-FCV-1T) 543.7 K
LHP INLET ENTHALPY 1. 187E+06 J/KG
TEST SECTION:
PRESSURL .48 MPA
SAT TEMP 423.%0 K
MASS FLUX 18.47 KG/SEC-M**2
INLET QUALITY .262
INLET ENTHALPY 1.187E+06 J/KG
QUENCH FRONT :
ELEVATION 924 M
VELOCHTY L.001Y M/SiC
QUAL I TY .has
NET LHP POWER 10 FLUID 0.0 W
VAPOR TEMPERATURE MLASUREMENT LOCATION INFORMATION
ELEVATION DZGF v XE XA
(™) (™) (x)
1.537 .613 652.7 651 .532
WAL L TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (K) W/Mn=2 W/Mne2
.013 L28. . L2659 3.65EL+04
L051 429.2 20 3.63t+04
063 425,71 ~eRn 3.61E+04
. 089 429.0 .283 3.62E+04
AL 426.3 .289 3.63E+04
. 140 42%.3 295 3.62E+04
165 42%.3 .301 3.61E+0u
337 hneyh.2 337 3.62€+004
. 394 h2%.8 - 395 3.62E+04
470 429.6 .313 3.65E+04
. 5h6 h30.2 L3917 3. 65E+04
622 B26.17 W09 3. 60004
.698 435.2 27 3. 7T0E+04
IS 433.8 LT 3. 716204
.85 h48.9 W64 3.82E+04
9217 122.8 .h89 5.88E+04
1.003 873.9 .54 L. BTE+ON
1.079 9131 .536 4. LE+O8
1.156 9271.2 . 556 3.97€E+04
1.206 927.4 . 969 3.950+04
1.2%7 894.1 .582 3.69E+04
1.308 9iu.1 . 9594 3.916+04
1.384 940.8 .613 3.89E+04
1.460 975.6 .633 3.87E+04
.51 980.6 645 3.62E+04
1.562 973.0 L6517 3.84E+04
1.613 993.8 670 3.84HE+04
1.689 1016.4 . 689 3.81E+04
1.765 1044 .7 . 108 3.79E+04
1.816 1045.8 120 3.53E+04
1.867 1017.5 132 3. 786404
1.918 1050.1 . 145 3.4k v0u
1.994 909.8 . 166 §.99E+04
2.0710 931. 4 . 190 L. W2E+04



I9H

INEL POST-CHF EXPERIMENT NO. S0
POINT SERIAL NO. 30%0.120 (VIME= T84 50 SEC)

LOOP PRESSURE(PE-3) 8.47 MPA
FOV TEMPERATURE( TE-FCv-11) Su3.7 &
LHP INLET ENTHALPY 1. 1876406 J/KG
TES! SECTION:
PHE SSURE (4B MPA
SAT TEMP 423,50 K
MASS Flux 18.47 KG/SEC-Me=2
INLET QUALIYY . 262
INLET ENTHALPY 11876406 J/KG
QUENCH FRONT
ELEVATION 924 M
vELOCITY 001 M/SEC
QUAL L TY 488
NET (HP POMER 1O FLUID 0.0 W
VAPOR TEMPERATURE MEASUREMENT (OCATION |NFORMAT ION
ELEVALION DZQF v XE A
(L} (M) (¥)
1.841 917 167.7  .126 .Sh3
WALL TEMPERATURE MEASUREMENT LOCATION INFOKMATION
ELEVATION TEMP XE HEAT FLUX HEAT LOSS
(M) (%) W/Mme2 /MR
La13 W28 & 265 3. 65 vol
051 w292 .2 3.63€+04
L063 425.7 e 3616408
089 429.0 .283 3.62E+04
NEr 4263 289 3636404
.40 42%5.3 295 3.62E+08
. 16% 42%.3 . 301 1618408
L3 82y, 2 337 3.6 004
. 39% §2%.8 . 355 3628 +04
W70 429.6 .343 3.65E+04
. 546 430, 2 39 3.65E+08
622 w26, 1 W09 3. 6HE 0l
698 43 2 427 3. 708 +0
A5 43l e Luk6 3. 1VE+0n
851 4489 b6k 3. B2E+04
927 122.8 489 5. BBE +04
1.003 873.9 J51h bW TE+04
1.079 913.1 .536 4. V4E+0h
1. 156 9271.2 .5%6 3.97E+04
1,206 927.4% . 569 39504
1.2%1 894 ) 582 3. 69€ +04
1. 308 9141 . 594 3.91E+04
1. 384 940 8 613 3.89E+04
1. 860 915.6 633 3. B7E Ol
1.51 980. 6 645 3. 626404
1.562 973.0 657 3.84E+0k
1.613 993.8 670 3. 84K 208
1.689 064 . 689 J.AEvON
1. 765 Tous . 7 .08 3,79t +0n
1.8%% 1045 .8 120 1.53E+048
1.867 1017.5% .132 3. 78E+08
1.918 1050. 1 . T4% 3. 7UE+08
1.994 909.8 . 166 . 99E+0h
2.070 931.4 790 4. 42640

INEL POST-CHE EXPERIMERT NO. 50
POINT SERIAL RO. 205%0.130  (TIME= B14.50 SEC)

LOOP PRESSURE(PL-3) 8.52 MPA
FCV TEMPERATURE( TE-FCV-1T) 543.2 K
[HP INLET ENTHALPY 1. 1856406 J/KG
TEST SECHION:
PRI SSURE LG8 MPA
SAT Time 423 44 K
MASS FLUX 18.53 KG/SEC-Mne2
INLET QUALITY . 261
INLET ENTHALPY 1. 1856406 J/KG
QUENCH FRONT :
ELEVATION 1.003 N
VELOCITY L0011 M/SEC
QUAL I TY . 920
NET LHP POWER TO FLUID 00w
VAPOR TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVALION DZaf w XE XA
M) (M) (K)
1.937 .533 620.2 668 .55%9
WALL TEMPERATURE MEASUREMENT LOCATION INFORMATION
ELEVATION TEMp XE HEAT FLUX HEAL 1OSS
(M) (k) W/Mrn2 W/Mne2
013 h28. 3 L6k 3.85%E+04
L0951 429.3 .27 3.85E+0n
063 hz26.2 21 3. 8% w04
-89 429.3 283 3.85E+04
AL H26. 4 290 3. BRE+OL
. o 42%.9 . 496 3. 8utEr0u
. 16% 425.8 . 302 3.8hE+04
317 L2% . L 3m 3.85% +0n
394 W26 . 360 J.B5E+04
470 he2y 2 319 3. 85 +0n
.Hh6 h29.6 . 398 3.86E+04
622 h26.95 Ay 3.87E+0n
698 433.1 36 3.88E+0n
LTS h30.8 Lh56 3.89E+04
851 Wiz, % hTS 3,968 +0h
L9217 h%h .8 - 495 4. 09t+0n
1,003 599 .4 . 520 S5.87L+08
1,09 6/8.4 . 9h6 4. 59 +0n
1.1% 909.9 . 968 4. 27E+04
1.206 912.9 .82 G 218404
1.25%7 B8z 2 . 595 3,90t +0h
1.308 904 . & . 609 Bo1ECON
1.384 233.9 . 629 . 06E+Oh
1. 460 969 .6 649 4. OBE+On
1.5n 91%.2 662 3.780+04
1.562 968 . 7 615 . Ohe vOu
1.613 989.9 . 688 I O3E+08
1.689 1013.9 . 108 3.99t+04
1.765 1043.3 .128 3.98Ev04
1.816 1045 .0 LA 3. 726400
1.867 1016.9 . 754 3.96E+0h
1.918 1050. 4 A6 3.95E+04
1.994 8917.3 . 788 4.52E+04
2.070 923.4 .810 4. 29E+04




INEL POST-CHF EXPERIMENT NO. 50
POINT SERIAL NO. 2050.140 (TIME= 886.50 SEC)

INEL POST-CMF EXPERIMENT NO. 50
POINT SERIAL NO. 3050.130 (TIME= B14.50 SEC)

LOOP PRESSURE(PE-3) 8.52 MPA LOOP PRESSURE(PE-3) 8.48 MPA
FOV TEMPERATURE( TE-#CV-1T) Sh3i.2 K FCV TEMPERAIURE{ TE~FCV-1T) Sh2.8 K
LHP INLEYT ENTHALPY 1.185E+06 J/KG ILHP INLET ENTHALPY 1. 1836406 J/KG
TEST SICTION: TEST SECTION:
PRESSURE .48 MPA PRE SSURE L8 MPA
SAT TEmP 8§23 .44 K SAT Timp 423 .44 K
MASS Flux 18.53 KG/SLC-M""2 MASS FLUX 18.48 KG/SEC-Mun2
INLET QUALITY .261 INLET QUALITY . 260
INLET ENIMALPY 1. 185E+06 J/KG INLET ENTHALPY 1.183E+06 J/KG
QUENCH FRONT : QUENCH FRONT:
ELEVATION 1.003 M ELEVATION J.083 M
vELOCITY LOUYY M/SEC VELOCITY L001Y M/SEC
QUALITY . 520 QUALITY .563
NET LNP POWER 1O FLUID 0.0 W NET LHP POWER TO TLUID 0.0w

VAPOR TEMPERATURE MEASUREMENT IWAHN INFORMAT 1ON VAPOR TEMPERATURE ﬁl&:ﬂlﬂ(ll ;‘ocnnou INFORMAT 1ON
v

t9°H

ELEVATION ozar v ELEVATION 0ZQF

(M) (L} (x) (M) M) (K)

1841 .838 2.6 .I87 .568 1.537 45y $90.2  .700 .600
WALL TEMPERATURE MEASUREMENT LOCATION |INFORMATION WALL TEMPERATURE nnsuatnuv LOCATION INFORMAT |ON
FLEVATION TEMP XE MEAT FLUX HEAT (0SS ELEVATION TEmMe HEAT FLUX HLAT LOSS

(™) (%) WM W/Mne2 (M) (K) W/Mne2 W/Me2

.01} 428.3 L2684 3.85%6+0n .013 428.0 .263 4. 1TE*OL
051 429.3 .27 3. ASE+04 L051 429.1 .214 . TE+0n
063 426.2 L2717 3. 85E 08 .063 W26.3 217 4.V T7E+04
089 429.3 .283 3.85E+04 .089 u29.4 . 284 b, 18E 0N
i1 4264 . 290 3. BLE+O4 ma 426.6 .29 4.V TEON
.40 425.9 . 296 3.84E+04 . e 426.1 . 298 4. 1 T7E+On
L 165 42%.8 .302 3. 84E +04 16% 426.0 305 . 1TE*ON
.37 42%.4 .3 3.85L+04 37 42%.6 37 . 176400
. 398 4261 . 360 3. 85E+04 394 426.2 3617 4.V 7E+Ou
.80 429.2 L3719 3.85E+04 470 428.7 ELT) 4. V7640
546 029.6 . 398 3.86E+0n Sub w29 .2 BO9 N, 19E 0N
.622 426.5 .47 3.87Ev04 622 5§26.3 430 4. 198 04
.698 4331 436 3.88E+04 .698 B31.7 551 Iy, 200 +04
15 430.8 456 3.89€+04 115 429.8 un 0. 208 +O8
.85 837.5 875 3.96E+04 851 434.3 392 I, 216 %04
L9217 454.8 495 b O9E +08 9217 4430 Sk . 265 +08

1.003 599 .4 .520 5.87E+04 1.003 G337 535 B 276400

1.079 878.4 . 546 5. 59E+04 1.079 596.6 562 5.52E+04

1.156 909.9 .568 G 27604 1.156 879.2 590 4. B6E+0U

1.206 912.9 .582 0. 216404 1.206 890.9 606 4. 69E +04

1.257 882.2 .595 3.90E+04 1.2%7 865.9 .621 4. 316404

1.308 9084 . 609 B 116400 1.308 893.4 635 4. UBE+Ou

1.384 933.9 629 4. 06E+04 1.384 926.5 651 4. 41E+ON

1. 560 969.6 649 4. 0LE+04 1.460 963.% 679 b 3BE+04

.51 97i%5.2 . 662 3. 718E+04 .51 969.5 693 4. 11E404

1.562 968.7 6715 4. OKE+O8 1.562 964 .2 107 4. 38E+04

1.613 989 .9 .688 DRI 1.613 98%.5 122 . 36E+0n

1.689 1013.9 .08 3.99E+04 1.689 1011.0 o 4. 34E+0h

1. 765 1043.3 .128 3.98E+04 1.765 1081.8 165 U, 31E+04

1.816 1045.0 LW 3.726+06 1.816 ohy, 2 119 4. 026404

1.867 1016.9