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Abstract

Experimental and numerical work was performed for the laminar ®lm condensation of steam±air
mixture ¯ow over a ¯at plate. For small temperature di�erence between the gas mixture and the cold
wall, the gas mixture in the boundary layer can be treated as superheated gas. When the temperature
di�erence is large, the gas mixture becomes supersaturated near the interface. In that case, mist formed
near the interface, the temperature pro®le of the gas mixture was greatly concaved toward the interface
and the heat transfer was enhanced. However the velocity pro®le measured by the laser Doppler
anemometer (LDA) showed the same trend without mist formation. A calculation model is proposed
and compared with the experimental data and previous models for the superheated or the saturated
conditions. # 1999 Elsevier Science Ltd. All rights reserved.

Keywords: Film condensation; Supersaturation; Gas-mixture; Strati®ed ¯ow; Mist formation; Two-phase ¯ow;
Boundary layer; Heat transfer

1. Introduction

Film condensation is one of the most important factors in connection with heat exchangers
and nuclear power plants. Film condensation in the containment building would be the last
passive system to maintain safety in case of accidental coolant loss in a nuclear power plant.
A lot of studies on ®lm condensation have been done for various modes after the work of

Nusselt (1916). The modes are classi®ed according to the ¯ow regime of vapor, the status of
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condensing interface, the presence of non-condensable gas and, the orientation of condensing
surface, etc.
In the presence of noncondensable gas, thermal resistance is classi®ed into the thermal

resistance of condensate ®lm and the mixture boundary layer as shown in Fig. 1. The presence
of noncondensable gas greatly reduces the heat transfer in the condensation process (Sparrow
and Gregg, 1959; Minkowycz and Sparrow, 1966; Sparrow et al., 1967; Rauscher et al., 1974;
and Asano et al., 1979). Corradini (1984), Chen et al. (1987), and Kim and Corradini (1990)
solved the condensation heat transfer problem by using the heat and mass transfer. Denny et
al. (1971) conducted a numerical simulation for the ®lm condensation of steam±air mixture
¯owing over a vertical surface. Jones and Renz (1974) calculated the turbulence boundary layer
of CCl4±air mixture by using the k±E model. Desesquelles and Foch (1986) conducted
experiments and numerical simulations for steam±air mixture ¯ow over the ¯at plate. These
works were done assuming the mixture without mist generation or superheated condition.
The expansion of steam in a nozzle is an example of a process in which supersaturation of

vapor may occur (Wylen and Sonntag, 1976). Experimentally, condensation is almost never
found to occur exactly at the point of the saturated vapor curve, where it should occur if
thermodynamic equilibrium existed. Instead, condensation is observed to occur abruptly in
what is usually called condensation shock. Vapor that is supersaturated above its equilibrium
saturation pressure exists in a non-equilibrium condition referred to as a metastable state.
Supersaturation was studied and summarized by Gyarmathy (1963), Hill (1966), Wegener and
Wu (1977) and Carey (1992). The supersaturation limit is de®ned as critical pressure (PG,ssl)
forming droplets at the supersaturated condition. The net ¯ux of the number of droplet
embryos in the size space, J, is:
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where NA, R, PG, T, sL, rL and MG are the Avogadro's number, the gas constant of vapor,

Fig. 1. The boundary layers in the presence of noncondensable gas on ®lm condensation.
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the vapor pressure, the temperature, the surface tension of liquid, the density of liquid and the
molecular weight of vapor, respectively. And the number of molecules in a cluster `n�' and the
critical radius of droplet `r�' are expressed as below:

n� � �4p=3�rL�NA=MG��r��3

r� � �2sLMG�
RTrL ln�PG=P� �2�

Carey (1992) suggested J = 106 mÿ3 sÿ1 as the supersaturation limits for droplet nucleation.
The limit of supersaturation (rG,ssl/r ) is shown in Fig. 2 as the dashed line. The solid line
shows the saturation curve; it was obtained by the following equation:

WG,sat �
rG,sat

r
� �Psat=P��MG=Ma�

1ÿ �Psat=P��1ÿMG=Ma� �3�

where W is the mass concentration and, the subscripts G, a, L and sat mean the vapor, the air,
the liquid or water and the saturation conditions, respectively.
If the mixture in the free stream is saturated and the interface is saturated, then the

boundary layer will be supersaturated (left-hand side of solid line in Fig. 2). There is a
possibility that mist or fog will spontaneously generate. In this phase changing process, the
latent heat will increase the mixture temperature. The mist formation in the boundary layer

Fig. 2. Saturation curve and supersaturation limit of steam±air mixture and relation between temperature and steam
mass fraction in the boundary layer.
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was studied by Mori and Hijikata (1973), Brouwers (1991), Brouwers and Chesters (1992) and
Fox et al. (1993). However there is no veri®cation of their results with experimental data. Also
it is very hard to ®nd experimental data on the boundary layer of a supersaturated mixture.
The present work was performed for the ®lm condensation of steam±air mixture over a ¯at

plate having a smooth condensing interface. We focused on the characteristics of the
supersaturated steam±air mixture on the momentum, heat and mass transfer. The present work
provides experimental data for the velocity and thermal boundary layers. We applied
superheated and equilibrium models and suggested a model to predict the condensation heat
transfer of the supersaturated mixture.

2. Experimental method

2.1. Experimental facility

The present experimental facility consisted of main test section and auxiliary equipment: a
steam generator, an air blower, an air preheater, a secondary condenser and water ®lm control
system. The main test section, as shown in Fig. 3, consisted of a cold block, a cooling channel,
a rectangular cover and water injection/drain chambers. The cross sectional view of the main
test section is shown in Fig. 4. The rectangular cover was made from 12.7 mm thick,
transparent polycarbonate plates. The dimensions were 98.4 mm in height, 150 mm in width
and 1720 mm in length. The duct was declined at 4.18 from the horizontal to investigate the
various shapes of wavy interface. An aluminum block was used as the cold plate on which the
condensate ®lm was formed, and its dimensions were 25 mm in thickness, 150 mm in width
and 1520 mm in length. It was cooled on the bottom side by running water. The role of the
block was to maintain a constant temperature and to measure the heat ¯ux.
The steam ¯ow was provided by an electric boiler that has the capacity to produce 106 kg/h

of saturated steam at atmospheric pressure. The steam produced from the steam generator was
introduced to the mixing chamber through 47.1 mm i.d. stainless steel pipe. The operating

Fig. 3. Schematic diagram of main test section used in the present work.
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pressure of the steam generator was about 20 kPa gauge pressure. The pressure compensated
for the pressure loss in the pipe line and ori®ce, the exit temperature of the steam line was
100.420.48C. The air ¯ow was provided by a 1.5 kW air blower, whose capacity was about
0.25 m3/s at about 1.5 kPa gauge pressure. A variable-speed motor controller adjusted the ¯ow
rate. To obtain a saturated condition of the gas mixture, the air was heated before mixing with
the steam by the air preheater, with about 7 kW full power. The chamber to re®ne the gas
mixture ¯ow was located between the air/steam mixer and the test section inlet. It consisted of
a honeycomb, two screens and a settling chamber. All surfaces of the steam and air paths were
insulated by 25 mm thick glass wool to reduce heat loss and unnecessary condensation in the
test facility during the steady-state operation. The water was not injected at the inlet of test
section in the present experiment. The condensed water was spontaneously formed on the
aluminum block and drained at the end of test duct.
The purpose of the secondary condenser was to condensate the remaining steam that passed

through the test section. The drained water from the cooling channel of the test section was
reused as the coolant for the secondary condenser. The test conditions of the present
experiment are listed in Table 1. The detail of the experimental setup is described in Kang and
Kim (1994).

2.2. Measurement

The steam and air ¯ow rates were measured by D and D/2 type ori®ce ¯ow meters designed
according to the British standard (1964). The diameter ratios were changed from 0.18 to 0.51
for the air ori®ce and from 0.23 to 0.32 for the steam ori®ce to measure a wide range of ¯ow
rates. The pressure drops between the ori®ce plates were measured by two pressure

Fig. 4. Cross sectional view of main test section, laser trajectory to measure the mixture velocity, and thermocouples
to measure the mixture temperature and heat ¯ux.
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transducers, Kyowa-PD100GA and Furness-FCO-012 for air and steam, respectively. The
volume ¯ow rate was checked by integration of the velocity pro®le of gases in the test section
inlet, and the error was less than 5%. A digital-controller composed of IBM AT and DC
motor driven gate valve was installed to obtain a steady steam ¯ow rate.
The temperatures were measured at the steam inlet, the gas mixture inlet and the coolant

inlet and exit by using 0.25 mm diameter T-type thermocouples. Thirty-two T-type
thermocouples were installed around the boundary of the aluminum block to estimate the local
heat ¯ow rate as shown in Figs. 3 and 4. The thermocouples were inserted 2 mm diameter and
50 mm long copper tubes, and the tubes were inserted into drilled holes of the same size. Gaps
between the hole and copper tube were ®lled with solder. Thermocouples to measure the top
and bottom wall temperatures were located 2.1 mm away from each surface.
The thermal conductivity was precisely measured by ULYAC, TC-7000 HNC thermal

conductivity meter. Its value was 118.3 W/m8C at 288C. A steady-state condition was obtained
after 30 min operation. Two-dimensional heat transfer in the aluminum block was assumed.
Using the measured heat ¯ux, qx, the local heat transfer coe�cient, hx, is obtained as follows:

hx � qx
T1 ÿ Tw,x

�4�

where T1 and Tw,x are the temperature of mixture in the free stream and the wall temperature.
The temperature pro®le was measured by 0.125 mm T-type thermocouple at 1.21 m

downstream from the inlet. The thermocouple was inserted through 1.5 mm i.d. of stainless
steel tube, and the tip was stopped up with waterproof epoxy. The tube was inserted into the
hole on the top plate of the rectangular channel as shown in Fig. 4, and attached to the
translation guide (Micro Control, MR-40) with 0.01 mm resolution. The temperature pro®les
were measured four times at each point, and the results were averaged.
The velocity of steam±air mixture is not easy to measure by any anemometer. The present

work used the laser Doppler anemometer (DANTEC, 2D LDA). The LDA measurement was
con®rmed with the Pitot tube measurement. The suitability of the ¯ow re®ner and test duct
was checked by the air velocity pro®le. The mean velocity pro®les in the test duct agreed with

Table 1
Test conditions of the present work

Items Condition

Gas mixture Steam±air mixture
Pressure Ambient pressure
Velocity of gas mixturea Less than 2 m/s

Reynolds number < 1.5 � 105

Temperature of gas mixturea 70±908C
Air mass fraction of gas mixturea 0.42±0.78

Wall temperature 20±408C
Statea Saturated
Declination angle 4.18 and 908

a Properties measured at the inlet of test section.
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the one-seventh-power law. Moisture droplets among the steam±air mixture generated good
burst signals for the frequency counter in the measurement of mixture velocity. In the practical
operation, the laser beams were blocked by the condensate formed on the inside of test duct.
The hot air was blown on the outer surface to remove the condensate as shown in Fig. 4. The
incident beams were tilted about 4o from the horizon, since the condensate was not completely
removed near the cold plate. About 500 burst signals were taken to measure the mixture
velocity at each point. The velocity pro®le was obtained from the average of four to six
measurements.

3. Analysis model

3.1. Governing equations and boundary conditions

The geometry and condition for the analysis model is the same as the experimental
conditions discussed in the previous section, and they were assumed as shown in Fig. 5. In this
analysis, we assumed the following:

1. The steam±air mixture and condensate are laminar and two-dimensional ¯ow.
2. The velocity, temperature and concentration of the steam±air mixture at the inlet are

uniform.
3. The radiation heat transfer and the viscous dissipation are negligible.
4. The velocity, thermal and concentration boundary layers are formed over the cold wall (the

bottom aluminum plate) and the velocity boundary layer is only formed along the top wall,
since the top wall is insulated.

5. The rate of condensation is governed by the ordinary molecular di�usion, the thermal
di�usion is negligible (Kroger and Rohsenow, 1968).

Fig. 5. Test geometry and coordinate systems for numerical calculation.
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6. The mist formed in the steam±air mixture has negligible volume fraction compared with the
gas mixture and it has a zero slip velocity relative to the mass average velocity as well as no
di�usive component.

7. The condensate ®lm formed on the cold surface is very thin, and the ¯ow is laminar.
8. The convection heat transfer in the condensate ®lm is negligible.

The continuity, the momentum, the energy, the air mass, the mist mass and the mist energy
conservation equations are as below:
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where m, k and D are the dynamic viscosity, the thermal conductivity and the mass di�usivity
of the mixture. The axis and velocity components are denoted in Fig. 5.

r � ra � rG � rL �12a�

rh 0u � rahaua � rGhGuG � rLhLuL �12b�

rh 0v � rahava � rGhGvG � rLhLvL �12c�

ha � cpa�Tÿ T0� �12d�

hL � cpL�Tÿ T0� �12e�
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hG � cpG�Tÿ T0� � hfg �12f �
The h, hfg, cp, T0 are the enthalpy, the latent heat of vapor, the heat capacity and the reference
temperature, respectively.
The insulation boundary conditions are applied for the top wall. The parabolic condition

was used at the exit. The mass ¯ux across the interface was obtained as below:
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The boundary conditions for the interface are as below:
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The d, y, G and the subscript i are the ®lm thickness, the declination angle of the aluminum
block, the condensate ¯ow rate per unit width and the interface, respectively. The total heat
¯ux across the interface is considered as the heat transfer by the vapor, the mist and the gas
mixture as shown in the Eq. (15b).

3.2. Mist formation models

If the vapor pressure of superheated gas mixture is less or equal than the saturated pressure
at a given temperature, then the gas mixture is superheated. Mist generation, _rL is zero as
following equation.

PGRPsat, _rL � 0 �16�
We have tested three kinds of model for the supersaturated gas mixture (PG > Psat).
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(a) Superheated model: this model assumes that there is no vapor formation in the gas
mixture even though there is some disturbance, since the degree of supersaturation is small.

PG > Psat, _rL � 0 �17�
(b) Equilibrium model: Hijikata and Mori (1973), Brouwers and Chesters (1992) and Fox et al.
(1993) assumed that there would be some amount of vapor changed to the mist as the gas
mixture reaches equilibrium if the mixture is supersaturated. In the process of phase change,
the latent heat increases the mixture temperature. This model is written as below:

PG > Psat, DWL �W �
G ÿWG,sat � cp

hfg

�Tÿ T �� �18�

The DWL, W
�
G, WG,sat, cp, hfg, T

�, and Tsat are the generated mist concentration, the initial
mass concentration of vapor, the mass concentration of vapor at saturated condition, the heat
capacity of mixture, the latent heat and the initial and the saturated temperatures, respectively.
(c) Present model: the present model proposes that the latent heat from the supersaturated

mixture to saturated mixture be absorbed in the gas mixture. The b time of latent heat is
accumulated in the mist as follows:

PG > Psat, DWL � �W �
G ÿWG,sat��1� b� �19�

where

cp�Tÿ T �� � h
fg
DWL, WL�hL ÿ h�L� � bhfgDWL �20�

We used the b value as the supersaturation ratio Pssl/Psat. The b value ranged from 2.4 to 2.6
in the present test condition. In Eqs. (18) and (19), the ®nal value WG,sat was obtained by
using a Newton±Raphson root ®nding method.

3.3. Numerical simulation

The governing equations were solved by the ®nite di�erence method. We used the SIMPLER
algorithm of Patanker (1980). The Cartesian coordinate and non-uniform grid was used to get
®ne grid spacing at the edge of the inlet and near the interface. A staggered grid was used, and
the total number was 51 by 51 along x and y coordinates. The properties of steam±air mixture
were calculated from the properties of saturated steam and air by using the averaged model of
Reid et al. (1986). The calculation procedures are as below:

1. Using the properties of steam±air mixture, the velocity and temperature ®elds were solved.
In this step, the interface was assumed to be a solid wall.

2. Using the ®xed wall temperature condition, the mass concentration ®eld of air was solved.
3. The interfacial temperature was obtained by using Eqs. (13)±(15c), and the velocity,

temperature and concentration ®elds were calculated.
4. The mist generation conditions were applied for each control volume.

The conversion criteria were 10ÿ5 for the residuals of mass and momentum equations and 10ÿ3

for the changed values of all variables at each iteration, respectively. The suitability of the
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present calculation was con®rmed with the velocity pro®les of Blasius for the laminar
boundary layer over a ¯at plate.

4. Results and discussion

4.1. Film condensation of the superheated mixture

We tested the superheated steam±air mixture when the temperature of the gas mixture was
higher than the saturated temperature or slightly less than the saturated mixture. The line a±a
in Fig. 2 displays this condition. For line b±b in Fig. 2, the inlet, interface and free stream
conditions are saturated. The mixture in the boundary layer may be supersaturated. However
the degree of supersaturation is not much. The possibility of mist formation is not strong. We
calculated the temperature pro®les in the boundary layer having the same conditions of the
experiment of Desesquelles and Foch (1986). They tested for the saturated steam±air mixture
at the condition of the inlet temperature, Tin=808C, the inlet velocity, uin=3 m/s, the cold wall
temperature, Tw=70.18C. The present and their numerical results are compared with their
experimental data as shown in Fig. 6. The present results agree well with their measurement
and calculation.
Fig. 7 shows the normalized velocity, temperature, and vapor mass fraction pro®les by the

interface and free stream values. The thick line shows the ¯ow directional velocity pro®le
without condensation. As shown in this ®gure, the boundary layer thickness is reduced due to

Fig. 6. Comparison of the temperature pro®le of the present calculation with the results of Desesquelles and Foch
(1986) for the steam±air mixture. (Tw=70.18C, Tin=808C, uin=3 m/s at x = 0.15 m).
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condensation. The reason for this is due to the mass di�usion of steam according to steam
condensation. The thicknesses of thermal and concentration boundary layers are greater than
that of velocity, because of the properties of mixture, the Prandtl number, Pr=n/a=0.84 and
the Schmidt number, Sc=n/D= 0.56.
Fig. 8 compares the average heat transfer coe�cient with the calculation and the

measurement in the present work. The inlet mixture was saturated, and the temperature
di�erence between the inlet and the wall was not much. The degree of supersaturation was
small. The present calculation agrees well with the experimental data. From these results, we
can conclude that the superheated or slightly supersaturated gas mixture can be treated as
superheated gas mixture. We can say that the present calculations and experimental method
are reliable.

4.2. Film condensation of supersaturated mixture

4.2.1. Superheated model
Fig. 9 shows the velocity and temperature pro®le in the boundary layer of supersaturated

gas. The vertical axis of this ®gure was the distance measured from the interface. This case was
tested for the conditions of Tin=908C, Tw=23.78C, uin=2 m/s, y=4.18. The temperature and
velocity pro®les were measured by the 0.25 mm T-type thermocouple and the DANTECH 2D
LDA at 1.21 m from inlet. The normalized temperature pro®le is concaved toward the
interface than the velocity pro®le. We applied the superheated model for this condition. The

Fig. 7. Velocity, temperature and, mass concentration pro®les of steam±air mixture with condensation and velocity

pro®le without condensation. (Tw=808C, Tin=908C, uin=2 m/s at x = 1.21 m, y=4.18).
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calculated velocity pro®le (solid line) agrees well with the measured data (solid circle) by LDA.
However, the temperature pro®le obtained by the numerical simulation using the superheated
model is not similar to the experimental data. The ¯ow regime can be assumed to be laminar
¯ow. The velocity pro®le shows a similar trend to those of Figs. 6 and 7 calculated using the
superheated model. The local Reynolds number (Rex=uinx/n ) was 1.3 � 105. This value is far

Fig. 9. Comparison of superheat model and experiment for the temperature and velocity pro®les of steam±air
mixture having large temperature di�erence between bulk mixture and wall (Tw=23.78C, Tin=908C, uin=2 m/s,
y=4.18, x = 1.21 m).

Fig. 8. Comparison of the numerical calculation with the experimental data for condensation heat transfer

coe�cient of saturated vapor (case a: Tw=67.2xÿ0.04838C (x unit in m), Tin=95.98C, uin=1.4 m/s, y=878; case b:
Tw=57.2 xÿ0.02218C (x unit in m), Tin=86.98C, uin=1.4 m/s, y=878).
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less than the representative critical Reynolds number for a single-phase ¯ow over a ¯at plate,
Recr=5 � 105. The Recr might be a higher value in the present condition, since the
condensation stabilizes the ¯ow in the boundary layer. This test condition corresponds to the
c±c line in Fig. 2. The whole boundary layer is located on the supersaturated region. Fig. 10
shows the comparison of the supersaturated model and the experimental data for the local heat
transfer coe�cient. The experimental data show 53% higher value than the results of the
superheated model at x= 1.0 m. From these results, the superheated model predicted the
velocity pro®le reasonably, however not the temperature and heat transfer.

4.2.2. Equilibrium model
The equilibrium model was applied to the two cases as shown in Figs. 11 and 12. The ®rst is

Tin=708C, Tw=18.58C, uin=2 m/s, y=4.18, x= 1.21 m. The other is Tin=908C, Tw=23.78C,
uin=2 m/s, y=4.18, x= 1.21 m. The inlet condition was saturated for both cases. Hijikata and
Mori (1973) and Brouwers (1991) and Brouwers and Chesters (1992) assumed that the
supersaturated mixture in the boundary layer become the equilibrium condition (T=Tsat). The
temperature pro®les (dashed lines) obtained by using this model are closer to the experimental
data than the superheated model. However the pro®les near yÿd=2 mm were di�erent. The
heat transfer coe�cient calculated by the equilibrium model is about 20% higher than that of
the superheated model, however the results are still less than the experimental data. The
increase of heat transfer in the results of this model was due to the increase of sensible heat
transfer of the gas mixture near the interface.

Fig. 10. Comparison of superheat model and experiment for local heat transfer coe�cient of steam±air mixture
having large temperature di�erence between bulk mixture and wall (Tw=22.5 xÿ0.1288C (x unit in m), Tin=908C,
uin=2 m/s, y=4.18, x = 1.21 m).
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4.2.3. Present model
From the previous calculation and experimental results, we found that the bulk mixture in

the boundary layer was supersaturated and had a higher temperature than the saturated
temperature. It would be hard to assume that the steam±air mixture temperature is

Fig. 11. Comparison of equilibrium and present models and experimental data for the temperature pro®les of
steam±air mixture having large temperature di�erence between bulk mixture and wall (case a: Tw=18.58C,
Tin=708C, uin=2 m/s, y=4.18, x = 1.21 m; case b: Tw=23.78C, Tin=908C, uin=2 m/s, y=4.18, x= 1.21 m).
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superheated even though mist exists in the boundary layer. Droplets of mist in the boundary
layer move toward the interface, since the bulk mixture ¯ows toward the interface. Following
the path, the mist is located at the more supersaturated condition except just above the
interface as shown in Fig. 11. The mist will grow along the path. The mist temperature has
higher temperature than that of the bulk mixture as discussed by Hill (1966) and Gyarmathy
(1963). Therefore the bulk temperature of the mixture and the mist would be higher than the

Fig. 12. Comparison of equilibrium and present models and experimental data for local heat transfer coe�cient of
steam±air mixture having large temperature di�erence between bulk mixture and wall (case a: Tw=19.1 xÿ0.06618C
(x unit in m); case b: Tw=22.5 xÿ0.128 8C (x unit in m), the other conditions are the same as Fig. 11).
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saturated temperature. In this process, a higher mist temperature was expected at a higher
degree of supersaturation. The present model simply assumed that some part of the latent heat
is absorbed in the mist during this process and the portion is the ratio of Pssl/Psat.
The results are shown in Figs. 11 and 12. The ratios (Pssl/Psat) were 2.6 and 2.4 for the cases

(a) and (b) in Figs. 11 and 12. The present model predicted well comparing the equilibrium
and the superheated models. Conclusively, the heat transfer of supersaturated mixture is
enhanced about several tens percents comparing the superheated mixture. The present model is
only applicable in the present experimental range. More detailed study is needed to completely
understand the characteristics of the condensation of supersaturated mixture.

5. Concluding remarks

Experiment and numerical simulations were conducted for the laminar ®lm condensation of
steam±air mixture ¯ow over a ¯at plate. The temperature and velocity pro®les were measured
using the thermocouple and the LDA, and the heat transfer coe�cients were measured and
calculated for the saturated steam±air mixture. In the case of a small temperature di�erence
between the saturated steam±air mixture and the cold wall, the gas mixture boundary layer can
be treated as superheated gas. When the temperature di�erence was large, the gas mixtures
become supersaturated near the interface. The gas mixture temperature pro®le was greatly
concaved toward the interface, however the velocity pro®le was not. Enhancement of heat
transfer was also found in this case. The superheated model without mist formation agreed
well with the experimental data in the case of small temperature di�erences between saturated
the steam±air mixture and the condensing wall. The equilibrium model, when the phase is
changed at saturation conditions, underpredicted the heat transfer coe�cient compared with
the experimental data. The present model, in which some part of latent heat can be absorbed
into the mist during the phase change, is proposed in this study. The model suggested showed
the best agreement with the experimental results among three models. However more detailed
study is needed to understand completely the characteristics of the condensation of
supersaturated mixture.
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