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Abstract—An experiment is performed on hot surface rewetting caused by the collapse of film boiling of

R-113 flow in a 10 mm i.d. circular passage through a copper block. The temperatures in the copper block

during the cooling process are measured by thermocouples embedded in it. Boiling curves are obtained by

solving the heat conduction equation in the block. It is concluded that in a flow boiling system, while the

heat transfer characteristics and rewetting mechanism change according to the flow pattern changing with

the flow quality, the wall superheat at the onset of surface rewetting as well as that at quenching is almost
constant.

1. INTRODUCTION

REWETTING of a hot surface is important in the cooling
process not only in a loss of coolant accident of a
nuclear reactor but also of other industrial quenching
techniques. Hot surface rewetting relates closely to
heat transfer in post-CHF (critical heat flux), that is,
film and transition boiling heat transfers. The heat
transfer and heat transfer mechanism of film boiling
in the high wall superheat region has been investigated
fairly well [1-5] ; especially in dispersed flow film boil-
ing it is generally known that the heat transfer between
the wall and droplets approaching near to it is almost
negligible [4, 5]. However, when the wall superheat of
the film boiling becomes lower, it is not known how
the liquid comes into contact with the wall and then
how the contact affects the heat transfer.

In the process of cooling down a heated wall. re-
wetting of the wall surface is concerned closely with
the solid-liquid contact, and governs the termination
of this process. Since the rewetting plays such a key
role, it is very important to make the mechanism of
rewetting clear and to obtain the temperature of
rewetting.

Studies of rewetting have been actively pursued in
pool boiling by many investigators, especially with
regard to the minimum heat flux temperature. For
rewetting in pool boiling, two principal mechanisms
have been proposed—a hydrodynamic mechanism [6,
7] and a thermodynamic mechanism [8]. A com-
prehensive review of the recent advances in both
experimental and theoretical aspects is given by
Nishio [9], who asserted that the minimum heat flux
temperature depended heavily on liquid properties
and suggested a practical correlation which will be
discussed later.

On the other hand, studies of rewetting in flow
boiling are fairly limited. Iloeje et al. [10] and Gro-
eneveld and Stewart [11] suggested three different con-

trolling mechanisms for forced convection rewetting :
(1) collapse of vapor film, (2) axial conduction con-
trolled rewet, (3) dispersed flow rewet. llogje ef al.
[10] investigated transient dispersed flow rewetting
using an inconel tube and water, and showed that the
minimum film boiling temperature in the high quality
region increases with increasing mass velocity and
decreasing quality. Groeneveld and Stewart [11] and
Cheng et al. [12] made similar experiments using a
unique hot patch technique [13], by which steady-
state film boiling could be established by controlling
the heat flux. They also used an inconel tube and
water. In their method of decreasing the heat flux
stepwise, the minimum film boiling temperature was
obtained by measuring the axial temperature dis-
tribution. Groeneveld and Stewart proposed an exper-
imental correlation over a wide range of quality.

The present study is an attempt to investigate the
rewetting in flow boiling of Freon-113 flowing upward
in around passage through a heated copper test block.
This experiment has the following features: hot
patches provided upstream and downstream of the
test block are used to prevent the propagation of re-
wetting, consequently the surface rewetting caused by
a uniform collapse of film boiling is realized for wide
ranges of the flow parameter. A copper test block with
large thermal capacity is used to obtain a reliable
boiling curve from film to nucleate boiling including
transition boiling.

2. EXPERIMENTAL APPARATUS AND
PROCEDURE

A schematic diagram of the test loop is shown in
Fig. 1. Subcooled Freon-113 is supplied by a cir-
culating pump (1) to a vertical preheater tube (5),
flowing upward through it and entering the test sec-
tion (6) placed at the top of the preheater tube. The
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NOMENCLATURE
¢ specific heat Greek symbols
d inner diameter of test block o vapor film thickness
D outer diameter of test block A thermal conductivity
G mass velocity P density.
h heat transfer coefficient
L length of test section
P pressure Subscripts
Pr Prandtl number cent mid-plane of test block
g heat fiux g vapor
r radial distance in inlet of test block
T temperature q onset of large-scale liquid contact
¢ time w onset of rewetting
U velocity out  outer surface of test block
X quality. W inner surface of test block.

Freon-113 flow is observed at a sight window (7)
provided at the exit of the test section and is returned
to a condenser (9). The stainless steel preheater tube
is 1.5 m long, 10 mm i.d., corresponding to the i.d.
of the test section, and is uniformly heated by an
alternating current controlled by a transformer (13).
The test section is composed of three identical cyl-
indrical copper blocks of d = 10 mm, D = 70 mm and
L = 100 mm, as shown in Fig. 2(A}), and the round
passage penetrating the test section smoothly is
arranged vertically. The middle block is the test block,
and the other blocks are the upstream hot patch A and
downstream hot patch B which are used to prevent the
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Fig. 1. Exporimental apparatus: (1) pump: (2) flowmeter :

(3) preheater; (4) control heater ; (5) preheater tube ; (6) test

section; (7) sight window; (8) pressure control valve;

(9) condenser; (10) storage tank; (11) dryer; (12) by-pass

valve; (13) transformer; (® pressure gauge; (O thermo-
couple ; ® voltmeter: @ amperemeter.

propagation of rewetting. A 2.0 kW sheathed heater
is wound around the outer surface to heat ecach block,
and sheathed chromel-alumel (C-A) thermocouples
with bare junctions are located in the block at five
different locations as shown in Fig. 2(B) (TC 1-5).
Accurate distances from the inner surface to the hot
junctions are very important in calculating the tem-
perature at the inner surface; the thermocouple
locations in the test block are given in Fig. 2(B).

The experimental procedure was as follows : a mass
velocity G, a pressure at the inlet of the preheater tube
and an inlet quality of the test block X, were set to
desired values. Prior to heating the test block, hot
patches A and B only were heated to about 180°C,
which corresponds to a wall superheat AT, =
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Fi;. 2. Details of the test section and test block.
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film boiling was established. These conditions were
always held constant during each experimental run.
The test block was then heated stepwise by controlling
power input to it; in each step the equilibrated tem-
peratures in the block were measured. When the heat
flux exceeded the critical heat flux, the wall tem-
perature of the test block began to rise sharply. The
power input was then reduced and adjusted to settle
the wall temperature down to about 230°C cor-
responding to AT, = 150 K. Stable steady-state film
boiling was thus established in the test block, and was
maintained for a while. Then the power input to the
test block was cut off, and a transient experiment of
cooling down the test block was started. The wall
temperatures in the test block during this cooling pro-
cess were recorded. The temperature history (the so-
called cooling curve) was used later to obtain a boiling
curve.

In this experiment, the pressure and the quality at
the inlet of the preheater tube (5) were kept at 0.31
MPa and --0.33 (subcooling), respectively. The inlet
quality of the test block X;, was controlled by adjust-
ing the power input to the preheater tube. However,
X, was calculated by including the power input to hot
patch A. The quality change by the hot patch was less
than a few percent of the quality change produced by
the preheater tube. The pressure P at the mid-plane
of the test block was calculated by the linear approxi-
mation using the pressures at the inlet of the preheater
tube and at the outlet of the test section. It was in
the range of 0.26-0.30 MPa (saturation temperatures
T, = 78.9-84.6 C). depending on mass velocity and
quality. .

The experimental ranges covered were :

mass velocity : G = 412,629,1037,1466 kg m~%s~!

inlet quality : X, = 0.6 to —0.29(AT, pe00 = 39.1 K).
Furthermore, a very high subcooling run, X;, =
—0.42, was performed without operation of the pre-
heater (3), control heater (4) and preheater tube
(5). Figure 3 shows the experimental conditions and
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F1G. 3. Experimental range presented on Baker's chart.
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also, for reference, a flow pattern map derived from
Baker’s chart [14] for Freon-113 at a pressure of
0.28 MPa.

3. DERIVATION OF TEMPERATURE AND
HEAT FLUX

The cooling curves for thermocouples (TC) I, 4 and
5 show no differences in temperature until quenching
begins, they also show very small differences of tem-
perature in the wall superheat range of 40-10 K, in
which the temperatures fall rapidly. Therefore,
assuming that the axial heat conduction is negligible,
the one-dimensional heat conduction equation in the
radial direction is

er _leéef. aor
Pt Trar\" o )

Solving the above equation, the time-dependent
temperature distribution at radius r is obtained. The
boundary conditions are

r=r:T,
F = rou : abiabatic

where r, and T, are the location and the temperature
measured by TC 1, respectively. The control volume
method and the fully implicit method [15] were used
in the calculation. A grid of ten equally-divided radial
increments was used between r, = 7mmand r,,, = 35
mm ; then the mesh length Ar becomes 2.8 mm and
the time constant (Ar)?/(4/(pc,)) is 0.07 s. Considering
this value, the time step Ar was chosen as 0.1 s. The
calculation was also carried out for a time step of 0.5
s; the result was fairly close to that of the case of 0.1
s. The time spent to cool down the test block was
about 20-30 min. The temperature 7T, and heat flux
q. at theinner surface r = r, = 5 mm are derived from
energy balances on the control volumes ((r, +,)/2,
(ri+ry)/2) and (r,,{(r.+r)/2)) using the obtained
temperature distribution between r, and r,,,. The dis-
tance from the inner surface r = r,, to the location of
TC 1 (r =r,)is 2 mm. As it is smaller than one mesh
length of 2.8 mm, there is no trouble in the inverse
problem. The amount of heat transfer from both hot
patches to the test block through the Teflon insulators
was calculated to be less than 1 kW m 2 per unit
area of the inner surface of the test block. It is therefore
negligible compared with ¢,. The relation of the tem-
perature 7, and the heat flux ¢,, at the inner surface
of the test block was drawn as the boiling curve, which
was examined to analyze the rewetting phenomenon.

4. EXPERIMENTAL RESULTS AND
DISCUSSION

4.1. Boiling curve

Some examples of the boiling curves thus derived
are presented in Figs. 4-6. These are the results ob-
tained at the same mass velocity G = 1037 kgm~* s~
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F1G. 4. Boiling curve representing the cooling process.

for the inlet qualities X;, = 0.350, 0.016 and —0.214,
respectively. The symbol x in Figs. 4 and 5 rep-
resents the results of steady-state measurements
when the heat flux was increased stepwise. The one
at the highest superheat represents a position of the
steady-state film boiling when the transient exper-
iment was started. The symbol O computed from the
cooling curve is plotted at time intervals of 1 s, so that
the time spent during any temperature interval during
the cooling process is proportional to the number of
symbols in the intervals.

The boiling curves in Figs. 4-6 clearly show that
the heat transfer behavior in this process always shifts
with decreasing wall superheat from film boiling via
transition boiling to nucleate boiling under any con-
ditions. But the shape of the boiling curves is greatly
affected by the inlet quality X,,.
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FiG. 5. Boiling curve representing the cooling process.
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FI1G. 6. Boiling curve representing the cooling process.

The effect of X;, can be clearly illustrated by plotting
boiling curves of different inlet quality at the same
mass velocity on the same plot. Figure 7 shows the
results separated into two plots, one in the saturated
region and the other in the subcooled region. The inlet
quality for each run number is presented in the table
together with bulk velocity which was obtained by
assuming no slip at the vapor-liquid interface. To
compare the boiling curve obtained by the present
experiment with other results, two well-known cor-
relations for pool boiling are shown in Fig. 7, the
critical heat flux by Kutateladze [16] and the film
boiling heat flux by Bromley [17]. In Bromley’s cor-
relation, a constant C = 0.943 is chosen and L = 0.1
m corresponding to the length of the present test block
is applied. Figure 7 shows that the boiling curves are
significantly affected by the inlet quality, particularly
in the saturated region. This might be ascribed to the
flow pattern varying with the quality. It is possible to
guess roughly the flow pattern from Baker’s chart.
But, in this experiment the flow state was observed
through the sight window (Fig. 1(7)) provided at the
outlet of the test section. The flow state in the test
section was judged from the observation, and also by
referring to the visual experimental results of flow
boiling of R-113 by other investigators [1, 18, 19].
These results show that the film boiling state in the
high wall superheat region is separated into the dis-
persed flow and the inverted annular flow by the inlet
quality range of 0.1-0.2, and it is only slightly affected
by the mass velocity. Consequently, the characteristics
of the boiling curve in each quality region are
explained as follows.

High quality region; inlet quality being higher than
0.2. When wall superheat is large, since the boiling
state becomes dispersed flow film boiling, as already
known, a main mechanism of the heat transfer is



Study on surface rewet caused by uniform collapse of flow film boiling

1143

106,_ T T T T T T T ITTY ]05: LR LY T T T T T
- 3 o 15 3
5 F b 5 ]
[ Kutateladze ] [ kutateladze '
LS i &
F10° g - ERUH S =
x - 3 > - 3
°SE ] B = o,n 3
C ] L X ]
x ™ 7.%/ 4 E - - E
& | L ] s R . ]
- 7 = 7.8 7L
14 /a8 o ’ N
210" | /;(o@ — T 0" /Q/, -
E 3 - s 3]
E 6=1037 kg/m2s i 3 s B 6=103 kams s 3
5 F 3 C 3
- Xin> 0 7 1 Xin <0 7
103 Lol Lo seannl L L L 11l ]03 Lol Lo aenul Lt 1titl
1 5 10 50 100 500 1000 1 s 10 50 100 500 1000
ATg = Ty-Ts K ATg = Ty-Ts X
No. 1 2 3 4 5 6 8 9 10 1Al 12 13 14 15
Xin 0.371| 0.350] 0.329} 0.268| 0.166| 0.097| 0.030{ 0.016{-0.022|-0.069 {-0.110 [-0.143 }-0.214 |-0.286 |-0.420

Uip m/s| 20.9| 20.6 | 18.6 | 15.3 | 9.62 | 5.74 | 2.26

1.55 1 0.73 | 0.73 | 0.73 10.73 }{ 0.73 | 0.73 | 0.73

FI1G. 7. Variation of boiling curves with flow quality.

convection by the vapor flow ; the liquid droplets con-
tribute little to the heat transfer [4]. This is dem-
onstrated for the high wall superheat region in Fig. 4
which shows a broken line calculated from the Dittus—
Boclter equation for vapor single phase turbulent
flow, Nu=0.023(U,,d/v,)*® Prd*. When the wall
superheat becomes smaller, the droplets deposited on
the wall surface begin to contact the wall, and the heat
transfer caused by the wall-droplets contact begins
to contribute to the total amount of heat transfer.
Therefore, the boiling curve begins to depart at AT,
from the vapor single phase trend in the high wall
superheat region (see Fig. 4). In case of very high
quality, as the total number of liquid droplets depo-
siting on the surface decreases, the increase of heat
flux becomes moderate, as shown in Fig. 7.

Low and subcooled quality region ; inlet quality being
lower than 0.1. When wall superheat is large, the
boiling state must be inverted annular film boiling, i.e.
a thin vapor film is established along the wall surface.
Accordingly, as the wall superheat decreases, the
vapor film must become thinner until the vapor film
collapses. Once the vapor film collapses, the wet area
on the wall surface extends very rapidly, consequently
a sharp rise of the heat flux appears as shown in Figs.
Sand 6.

4.2. The temperature at onset of rewetting

Plotting the boiling curves on linear coordinates
extends the large wall superheat region and allows a
more careful analysis of the rewetting phenomenon.
Since the rewetting mechanism is changed by the inlet
quality, it is difficult to determine the temperature at
the onset of rewetting from a simple examination of
the shape of the boiling curve.

As a first-order approximation, the rewetting tem-
perature was taken as T,,, which is the temperature on
the boiling curve at which the wall is clearly rewetted,

namely: (1) in the case of dispersed flow (Fig. 4), T,
is the temperature at which the boiling curve begins
to depart from the trend of film boiling; (2) in the
case of inverted annular flow (Figs. 5 and 6), T,, is the
temperature at which the heat flux increases sharply ;
(3) in other cases (Fig. 7(5)), T,, is the temperature
at the minimum heat flux point.

Figure 8 shows the relation between the wall super-
heat at the rewetting temperature AT,, = T,,~ T, and
the inlet quality X;,. The symbols @, O and @ show
the estimated T, in cases (1), (2) and (3), respectively.
The broken line shows the correlation of the minimum
heat flux temperature for pool boiling by Nishio [9]
and the solid line shows the maximum possible tem-
perature at which liquid can contact a surface by
Lienhard [20]. The results of this study in the inverted
annular regime are in good agreement with Nishio’s
correlation except in the highly subcooled region. AT,
in the middle region increases with increasing inlet
quality, and AT, in the dispersed flow region is almost
uniform in the range of 68-75 K.
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F1G. 8. Wall superheat at the onset of rewetting as the first-
order approximation.
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A more careful examination of the boiling curves
i the inverted annular region (sec Figs. 5 and 6)
shows that a particular temperature, T, which differs
from T, exists, and at this temperature, the heat flux
begins to increase away from the trend in the high
wall superheat region. T,, probably represents the
temperature when the rewetting actually begins. This
can be explained as follows: as the vapor film along
the surface becomes very thin with the decreasing wall
temperature, the liquid can occasionally contact the
wall surface through fluctuations of the liquid—vapor
interface. When the wall temperature decreases to
near T,, in dispersed flow, the wall-liquid contact
occurs and direct heat transfer by the contact becomes
significant. Finally as the wall temperature decreases
to T, the very thin vapor film collapses totally on the
wall surface, and the heat flux increases rapidly.

The temperature at the onset of rewetting 7, in
the inverted annular and in the middle region were
obtained as described above. T, in the dispersed flow
region corresponds to T, in the dispersed flow region ;
thus, this 7, corresponds to T,,. The temperature at
the onset of large-scale liquid contact, quenching, T,
was defined as the temperature at which the heat flux
increased sharply. This corresponds t¢ T,, lor the
inverted annular flow data. The wall superheats at the
onset of rewetting AT, and of quenching AT, are
plotted in Fig. 9 for X, which is the quality at the
mid-planc of the test block. X, was obtained by
adding the heat flux at the rewetting or the quenching
to X, respectively ; in general, there was little differ-
ence between X, and X,. AT, and AT, for
X, > —0.03 are also shown in the upper scale in Fig.
10 to show the trend against the bulk velocity, becausc
authors believe that the inlet enthalpy can be approxi-
mated to the saturated condition. AT,, differs from
AT, within the inverted annular flow region
ordinarily, and is almost in the range 67-75 K over a
wide quality region except in the highly subcooled
region. The values are about ten-odd degree Kelvin
lower than the maximum liquid—soiid contact tem-
perature of Lienhard [20]. AT, is also in the range of
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F1G. 9. Wall superheat at the onset of rewetting and of large-
scale contact.
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47-55 K except in the highly subcooled region. These
values are in good agreement with Nishio’s corre-
lation, though they are slightly dependent on the
velocity.

Groeneveld and Stewart [l11] performed exper-
iments of flow film boiling using an inconel tube and
water, and obtained the minimum film boiling tem-
perature T,,5. They showed that both the mass vel-
ocity and quality did not have any significant effect
on T, in the saturated region, but in the subcooled
region, a large increase in 7T, with increase in liquid
subcooling was observed. Cheng er «/. [12] performed
experiments similar to Groeneveld and Stewart’s, and
showed that the results were in good agrecment with
a correlation proposed by Groeneveld. However,
Cheng er al. also showed that the minimum film
boiling temperature increases with increasing mass
velocity and decreasing quality. This is in accordance
with the result that Tloeje ef al. [10] showed carlier for
dispersed flow.

The results of our study are in good agreement with
that of Groenceveld and Stewart in the trend and qual-
ity, although both the liquids and metals used in the
experiments are different. Tn the present cxperiment,
R-113 and copper were used while Groeneveld and
Stewart used water and inconel. However, a primary
difference between our work and the other inves-
tigators is the slope of the data in the subcooled
region. The increase of the wall superheat with sub-
cooling in our study is moderate while the slopes of
the data by Groeneveld and Stewart and Cheng ¢ al.
are larger. This can be explained by the differences in
the properties of the liquid and the tube materials
used in the experiments. R-113 used in our study has
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FiG. 10. Wall superheat and heat transfer coelficient at the
onset of rewetting.
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F1G. 11. The effect of the hot patches on the boiling curves.

a much smaller heat of vaporization and specific heat
than water, and copper has a much higher thermal
conductivity than inconel. Thus a subcooled liquid
like water contacting a metal like inconel requires a
significant temperature drop on the wall to produce a
saturated liquid. On the other hand, R-113 on copper
requires a much lower temperature drop to produce
saturated liquid. The vapor film along the wall
becomes thinner for subcooled liquids compared to
saturated liquid, thus leading to higher AT, and AT,
for the subcooled case. This is distinctly shown in
Fig. 7, and the heat flux in the subcooled region in-
creases with increasing liquid subcooling.

Ueda et al. [18] performed experiments similar to
ours, but used a test section without a hot patch,
and showed that the wall superheat at the onset of
rewetting is more dramatically affected by the inlet
quality. Their results in the range of X, > 0.2, the
dispersed flow region, are in good agreement with our
study. Also, Ueda et al. [21] performed experiments
in which droplets impinged on a vertical hot surface
at atmospheric pressure to examine the heat transfer
caused by this contact. The heat transfer caused by
wall-droplet contact is a fundamental part of post-
dryout dispersed flow film boiling. They showed that
in the case of the combination of R-113 and copper,
the wall superheat at the onset of rewetting was about
70 K, which is in good agreement with the range of
67-75 K in the present study.

In our study, the non-hot patch tests were per-
formed to compare with the regular experiment using
the hot patches. The wall temperatures of the up- and
downstream hot patches were set to the saturation
temperature. Figure 1! shows the comparison
between boiling curves of non-hot patch and hot patch
tests in the case of the dispersed flow and Fig. 12 in
the case of the inverted annular flow. The heat fluxes
in film boiling in the non-hot patch test show higher
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values than those of the regular experiments in both
qualities. The liquid near the test block is always
touching and wetting at both the upstream and down-
stream edges of the test block, thus causing heat trans-
fer there. Consequently the total amount of the heat
transfer increases over that of pure film boiling. The
wall superheats AT,,, and AT, were also obtained in
the non-hot patch test at almost the same wall super-
heat as in the regular experiment. This result means
that the spontaneous rewetting caused by the film
boiling collapse occurs at AT, on the entire surface.

The lower scale in Fig. 10 shows the heat transfer
coefficient at the onset of rewetting 4,,, obtained from
the heat flux ¢, and the wall superheat AT, at the
onset of rewetting. The results in the velocity range
higher than 7 m s~ ', dispersed flow film boiling, are
fairly close to the Dittus—Boelter correlation as
described in the previous section. On the other hand,
the results in the inverted annular flow are almost
constant in the range of 200-300 kW m~* K~ '. Cal-
culating the vapor film thickness along the wall sur-
face from 6 = A/h,,, 6 becomes about 0.04 mm for
B =250 kWm 2K~

5. CONCLUSIONS

Experiments were performed to investigate the
rewetting of a hot surface caused by the collapse of
film boiling of R-113 flowing upward through a cir-
cular passage in a copper block. Using the hot patch
technique, the spontaneous rewetting was obtained,
and the wall superheats at the onsct of rewetting were
obtained. The following conclusions were obtained :

(1) The shape of the boiling curve during the
cooling process in the flow boiling system changes
with the flow pattern depending on the flow quality.
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The rewetting mechanism also changes with the
quality.
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ETUDE DU REMOUILLAGE DE SURFACE CAUSE PAR LE COLLAPSUS DE
L’EBULLITION EN FILM DANS L'ECOULEMENT

Résumé—On expérimente sur le remouillage d’une surface chaude lors du collapsus de I'ébullition en film

de I'écoulement de R-~113 dans un passage circulaire de 10 mm de diamétre a travers un bloc de cuivre. Les

températures du bloc de cuivre pendant le refroidissement sont mesurées par des thermocouples inclusifs.

Les courbes d’ébullition sont obtenues en résolvant I'équation de conduction thermique dans le bloc. On

conclut que tandis que les caractéristiques du transfert de chaleur et le mécanisme de remouillage changent

avec la qualité de T'écoulement, la surchauffe de la paroi lors de apparition du remouillage de la surface
et de la trempe est & peu prés constante.

UNTERSUCHUNG DER WIEDERBENETZUNG INFOLGE EINES GLEICHMASSIGEN
ZUSAMMENBRUCHS DES FILMSIEDENS IN ERZWUNGENER STROMUNG

Zusammenfassung—Die Wiederbenetzung ciner heillen Oberfliche infolge eines Zusammenbruchs des
Filmsiedens bei erzwungener Strémung von R-113 durch eine kreiszylindrische Bohrung (Durchmesser
10 mm) in einem Kupferblock wird experimentell untersucht. Die Temperaturen im Kupferblock werden
wiihrend des Kiihlprozesses mittels eingebetteter Thermoelemente gemessen. Der Siedeverlauf wird durch
Losen der Wirmeleitgleichung fiir den Block ermittelt. Es ergibt sich die SchluBfolgerung, daB in einem
Siedesystem bei erzwungener Konvektion die Wandiiberhitzung zu Beginn des Wiederbenetzens wie auch
beim Abschrecken nahezu konstant ist—obwohl sich das Wirmetbergangsverhalten und der Wieder-
benetzungsmechanismus abhidngig von der Strémungsform, das heiflt vom Dampfgehalt, dindern.
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HUCCIIEAOBAHUE BTOPUYHOI'O CMAYUBAHHS IMTOBEPXHOCTH, BbI3BBAHHOI'O
OJHOPOIHBIM 3AXJIOIILIBAHUEM MY3bIPLKOB ITPHU TEYEHUH B YCJIOBUAX
IJIEHOYHOI'O KMIIEHHUA

ABHOTaIHA—DKCTIEPHMEHTAILHO HCCIEAYETCA BTOPHYHOE CMAaYMBAHHE CHJILHO HArpETOM MOBEPXHOCTH,
BBI3BAHHOE 3aXJIONLIBAHWEM MNY3EIPLKOB NPH IUIEHOYHOM KHNEHHH B noToke R-113, texyuiero uepes
MeHbIR ©JIOK O KaHATy KPYTJIOro CeYeHHs ¢ BHYTPEHHHMM AMAaMeTpoM, paBHbiM 10 Mm. B mpouecce
OXJIAXKACHHSA TEMIEPATypa B MEAHOM OJi0Ke H3MepsIach NIPH IOMOLLYM NOTPYXKEHHBIX B HETO TepMomnap.
KpuBbie KHNEHHS MOJy4eHBl PELIEHHEM YPaBHEHHs TeILIONpoBogHOCTH B Gioke. [enaercs BHIBOO O
TOM, 4TO B CHCTEME KHNEHHA B YCHOBHAX TEYEHHM, KOTZIa XapakKTEPHUCTHKH TEIUIONEPEHOCA B MEXAHH3M
BTOPHYHOIO CMa4YHBaHASA H3MCHAIOTCSA C H3MEHEHHEM PEXHMa TEUCHHS, IEPETPEB CTEHKH NPH BO3HKKHO-
BCHMH BTOPMYHOTO CMauMBAHHA TOBEPXHOCTH, a TaKXe NPH MOJABJICHHM KMIEHMS OCTaeTCA IIOYTH
NOCTOAHHBIM.



