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Abstract - Using a boiling fluid, to cool electronic 
components, is a very efficient mode of heat transfer to 
dissipate high fluxes, often used in a micro/mini channel flow. 
In addition, the prediction of the critical heat flux (CHF) is 
interesting for damage prevention. For such applications, 
better designs require to understand confined convective 
boiling and to accurately quantify the local heat transfer. Two-
phase CFD modelling of such flows helps in the design of 
cooling systems. This paper introduces the comparison 
between experimental and Computational Fluid Dynamic 
(CFD) simulation results of boiling heat transfer of HFE-7100 
in a vertical mini channel. The channel is rectangular, 1 mm 
deep, 30 mm wide and 120 mm long. Measurements and 
simulations are carried out from the onset of boiling to dry-
out, for three mass fluxes (G =140, 390 and 648 kg/(m².s)). 
The main objective of the experiment is to determine the heat 
transfer and to characterize the dry-out phenomenon. The 
local heat transfer coefficient is evaluated using a 2D inverse 
heat conduction method. An Eulerian multiphase 2D approach 
with Critical Heat Flux (CHF) wall-boiling model is used to 
simulate the two-phase flow. Finally, the comparison between 
CFD and experimental boiling curve and axial heat transfer 
coefficient profiles are illustrated. The numerical simulation 
shows a satisfactory prediction of the experimental heat 
transfer coefficients and the dry-out occurrence. 

 
Keywords: Flow boiling, mini-channel, inverse method, 
two-phase CFD, dry-out. 

 

1. Introduction 
This article is part of the industrial context of the 

development of electric vehicles, which require a Battery 
Thermal Management System (BTMS) for temperature 
control issues. Amongst a variety of solutions, the direct 
cooling of the pack immersed in a dielectric liquid 
circulating between the cells [1] is studied to prevent the 
thermal runaway propagation. The use of HFE-7100, 

which is a dielectric fluid, enables direct contact 
component cooling applications. 

Confined boiling flow is a very efficient mode of 
heat transfer to dissipate high fluxes. Some papers 
present studies of convective flow boiling with HFE-
7100 in vertical confined channels [2], [3]. To calculate 
heat transfer coefficient, these studies use inverse 
methods. Luciani et al. [3] show results with a 
predominance of nucleate boiling with local inverse 
method. Over the last two decade, the Eulerian two-
phase CFD approach has gained in maturity to simulate 
boiling and dry out phenomena. Boiling is a complex 
phenomenon where both wall-fluid interaction and heat 
transfer have to be correctly taken into account for a 
suitable numerical approach. Chien et al. [4] compare an 
experiment and a CFD simulation of the flow boiling heat 
transfer coefficient of R410A in mini-channels. 

In the present study, an experimental and a 
numerical study are jointly conducted to better 
understand, describe and quantify the boiling 
phenomenon of HFE-7100 in a vertical and rectangular 
mini-channel. Experiments are carried out from the 
onset of boiling to the dry-out occurrence, for different 
mass fluxes (G =140, 390 and 648 kg/(m².s)). An inverse 
conduction method has been developed to accurately 
estimate the experimental heat transfer. The approach 
includes Finite Difference Method for the modeling and 
a Tikhonov's method for the regularization. The impact 
of different mass flow rates on boiling and dry-out 
occurrence is observed and measured.  

A CFD approach is then proposed and validated on 
these experimental data, in the view to propose a boiling 
model of the flow, including the mesh, which aims to be 
general enough to be extrapolated to an entire system, 
for example a battery pack. Consistently, the flow is 
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numerically modelled in this paper within a vertical 2D 
channel approach, which is directly extendable to 3D. 
This modelling aims to predict, over the entire operating 
range of an experimental device, the value of the various 
quantities of interest such as the void fraction, the heat 
transfer coefficient and the temperature at the wall.  

 
2. Description of the experiment 
2. 1. Experimental facility 

The aim of the experiment is to provide data for 
pure HFE-7100 convective flow boiling analysis with 
heat transfer measurements. The loop has the function 
to supply to the test section the required wall heat 
power, HFE-7100 flowrate and fluid temperature. 

As shown in Figure 1, the loop is a closed 
circulation of the HFE-7100, which is the working fluid, 
cooled by an external circulation of water. The working 
fluid flows successively through the following 
components: a gear pump; a Coriolis mass flowmeter; a 
pre-heater; a test section; a condenser; a compensating 
tank. The pressure in the test section is controlled by a 
thermo-regulated tank. 
 

 

Figure 1. Schematic diagram of the experimental set up. 

 
The main element of the experimental device is the 

test section (Figure 2 and Figure 3), composed of a 
vertically oriented mini-channel.  

 

Figure 2. Test section and front view of the channel. 

 

 
Figure 3. Test section diagram. 

The device is a 1mm deep, 30mm wide and 120mm 
long rectangular channel. The heat flux is set on 80mm 
long. The test section is made of aluminum 6061. A part 
of the wall is a plate, made of the same material, inserted 
and fixed. A graphite paper achieves the thermal contact. 
Four heating cartridges of 600W max each heat the test 
section and the heat transfer produced is transferred by 
heat conduction to the fluid. The test section includes 
three rows of five K-type thermocouples (TC) each, 
including one row within the plate, which serves as a 
measurement for the channel wall. Along the channel, a 
distance of 15mm separates each thermocouple from its 
neighbors. Two pressure sensors at the mini-channel 
inlet and outlet measure the average pressure in the test 
section. The fluid saturation temperature  𝑇𝑠𝑎𝑡 of the 
fluid is deduced from pressure measurement. The test 
section is thermally insulated. 
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2. 2. Experimental Procedure 
The tests are carried out at a fixed and constant 

flow rate. The inlet pressure of the mini-channel is 
controlled to be kept constant at approximately 1.1 bar 
(saturation temperature of 64°C). The inlet temperature 
of the test section is adjusted at 60°C. For three fixed 
mass fluxes (G =140, 390 and 648 kg/(m².s)), the heat 
flux set by the heating cartridges is increased step by 
step from the onset of boiling (1 W/cm²) to the wall dry-
out (wall superheat ∆𝑇 of about 100°C, 20W/cm²). 

The uncertainties of the different quantities 
measured in this study are presented in Table 1. 

Table 1. Uncertainties of the measured parameters. 

Experimental parameter Maximum absolute 
error 

Temperature of the 
section 

1K 

Absolute pressure 20 mbar (2000 Pa) 
Mass flow rate G 0.32kg/h 

Pressure drop 0.5 mbar (50 Pa) 
 

2. 3. Experimental data reduction by 2D inverse 
method 

A numerical method is detailed in this section and 
in a previous paper [5], with the aim to accurately 
calculate the local heat transfer coefficient at the heated 
wall of the mini-channel, relying on the temperature 
measurements. For the calculations of the local heat 
transfer coefficient, it is assumed that the fluid 
temperature is equal to the mean saturation 
temperature 𝑇𝑠𝑎𝑡 throughout the channel. 
Measurements and calculations are both carried out in a 
steady state. 

The principle of this method is that it is possible to 
deduce unknown boundary conditions such as the heat 
flux from a known part of the temperature field. The 
problem is schematically described in Figure 4. It is 
assumed to be two-dimensional in (x, z) directions.  

   

Figure 4. Schematic diagram of the test section with 
boundary conditions. 

 
The experimental local heat transfer coefficient 

ℎ𝑒𝑥𝑝 is calculated along the vertical channel wall 

according to the following equation: 

ℎ𝑒𝑥𝑝 =
𝜑𝑧

∆𝑇(𝑥)
 (1) 

∆𝑇(𝑥) = 𝑇𝑤(𝑥) − 𝑇𝑠𝑎𝑡 (2) 

where 𝜑𝑧 is the heat flux, at the wall, in the z direction 
and ∆𝑇(𝑥) the wall superheat, 𝑇𝑤(𝑥) is the wall 
temperature measured by the TCs in the plate and 𝑇𝑠𝑎𝑡 
the mean saturation temperature. 

Firstly, the fundamental equations are written in 
the solid domain. Since the problem is purely conductive, 
it is governed by the 2D heat equation: 

𝜕2𝑇

𝜕𝑥²
+

𝜕2𝑇

𝜕𝑧²
= 0 (3) 

where 𝑇 is the temperature and (𝑥,z) the directions. 
The Boundary conditions are described below and 

shown in Figure 4. On the z=0 line, the Dirichlet 
condition 𝑇0(𝑥) is known: it is a “makima” [6] 
interpolation in the 𝑥 direction of measured 
temperatures at TCs locations.  

On both other lines of TCs, using the same 
“makima” interpolation, 𝑇(𝑥) is then further considered 
as known, and is further called 𝑇𝑚𝑒𝑠. The objective of the 
following outlined inverse method is to calculate the 
total heat flux 𝜑𝑇𝑜𝑡 = (𝜑𝐿 𝜑𝑧 𝜑𝑂)  knowing 𝑇𝑚𝑒𝑠 
which is the measured temperatures at TCs locations.  
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Secondly, the system of equations are spatially 
discretized with a finite difference method, as described 
in [7], and written in matrix form. The matrix system 
must be modified and decomposed to obtain a linear 
relation between 𝑇𝑚𝑒𝑠 and the unknown boundary 
condition 𝜑𝑇𝑜𝑡  as follows: 

𝑇𝑚𝑒𝑠 = 𝑆 𝜑𝑇𝑜𝑡  (4) 

where 𝑆  is the so-called sensitivity matrix. Next, the 
system must be inversed and solved. 

𝜑𝑇𝑜𝑡=(𝑆𝑇 𝑆)−1  𝑆𝑇  𝑇𝑚𝑒𝑠 (5) 

The regularization of the matrix is carried out by 
the Tikhonov penalization technique. The system is 
solved for different values of Tikhonov regularization 
coefficient 𝜇 introduced in the equation as follows: 

𝜑𝑇𝑜𝑡  =  (𝑆𝑇 𝑆 + 𝜇 𝑅𝑇 𝑅)−1  𝑆𝑇  𝑇𝑚𝑒𝑠 (6) 

where 𝑅 is chosen as the identity matrix. The best 
solution is found when the difference between the 

measurement and the model ‖𝑆 ∗ 𝜑𝑇𝑜𝑡 − 𝑇𝑚𝑒𝑠  
‖

2
 is at its 

minimum value in a numerically stable region, using the 
L-curve technique [8].  

 

3. Numerical approach 
3. 1. Set-up of the test case 

A 2D planar geometry of part of the test section 
with the vertical mini-channel is modelled in ANSYS 
Fluent and presented in Figure 5. The mini-channel has 
a total length of 140mm, (to take into account the heat 
diffusion upstream and downstream of the channel) and 
a studied length of L=80mm. The width l, equal to 30 mm, 
is specified in the software in order to work with the 
same mass flow values as in the experimental setup. The 
deep e is equal to 1mm.  

The channel mesh is composed of 5 radial and 32 
axial cells on the heated part L and has been chosen 
relatively coarse on purpose, in view of a 3D extension to 
a system which length scale is several order of 
magnitude larger than the mini-channel, for example a 
battery pack. In addition, a mesh sensitivity study was 
performed, and showed no significant change in the 
results for a mesh size two times finer. 

 

 

Figure 5. Diagram of the geometric model of the test 
section and the channel mesh. 

The problem is treated in steady state. The mass 
flow rate is defined at the channel inlet. The HFE-7100 
enters the liquid phase at a temperature of 333.81 K, i.e. 
a subcooling of 3.01 K; the channel outlet is specified at 
constant pressure. The outer wall of the channel is 
defined as "adiabatic wall". The "heated wall" at the first 
row of thermocouples is set as the imposed temperature. 

Physical properties of HFE-7100 in the liquid and 
vapor phase are determined from the EES software 
database, presented in Table 2 and entered to Fluent. 
The properties of HFE-7100 in the liquid state are 
defined as constant between the inlet temperature 
333.81K and the saturation temperature 336.82K. The 
properties of HFE-7100 in the vapor state are given at 
the saturation temperature (𝑇𝑠𝑎𝑡 = 336.82 K) of HFE-
7100 at 1.1 bar. The liquid state is defined as the main 
phase of the two-phase flow.  

Table 2. Physical properties of liquid and vapor (saturated) 
HFE-7100. 

phase liquid vapor 
T (K) 333.81 336.82 
𝜌 (kg.m-3) 1 422 9.571 
Cp (J.kg-1.K-1) 1177 937.7 
k (W. m-1. K-1) 0.06199 0.008604 
𝜇 (kg.m-1.s-1) 3.97 10-4 1.986 10-5 
M (kg.kmol-1) 250 250 
H (J.kgmol-1) 6.83171.107 9.72329.107 
𝜎 (N/m) 0.009596  
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3. 2. Two-fluid model 

In the present study, the two-fluid model called 
Euler-Euler approach is used to calculate the two-phase 
flow. The 6 equations are solved, each phase being 
described by the 3 conservation equations. The 
equations are provided by the theory guide of Fluent [9]. 

The Critical Heat Flux model (CHF) is an extension 
of the RPI [10] wall boiling model; it takes into account 
the rise in temperature of the vapor, unlike the RPI 
model in which the vapor temperature is assumed to be 
constant. The decomposition of the heat flux at the wall 
is expressed as: 

𝑞̇𝑊 = (𝑞̇𝐶 + 𝑞̇𝑄 + 𝑞̇𝐸) 𝑓(𝛼𝑙) + (1 − 𝑓(𝛼𝑙)) 𝑞̇𝑉 (7) 

where the different heat flux and function 𝑓(𝛼𝑙) are 
defined in the following equations. 

The convective heat flux with the liquid phase 𝑞̇𝐶  is 
expressed as: 

𝑞̇𝑐 =  ℎ𝑐  (𝑇𝑤 −  𝑇𝑙)(1 − 𝐴𝑏) (8) 
with ℎ𝑐 the liquid phase heat transfer coefficient, 𝑇𝑤 the 
wall temperature, 𝑇𝑙 the liquid temperature and 𝐴𝑏 the 
area of influence. 

The quenching heat flux 𝑞̇𝑄 models heat transfer 

occurring when the liquid fills the wall vicinity after 
bubble detachment is expressed as: 

𝑞̇𝑄 = 2√
 𝑘𝑙  𝜌𝑙  𝐶𝑝𝑙

𝜋 T
(𝑇𝑤 − 𝑇𝑙) 𝐴𝑏 (9) 

with 𝑘𝑙 the liquid heat conductivity, 𝜌𝑙 the liquid density, 
𝐶𝑝𝑙 the liquid phase specific heat and T the periodic time. 

The quenching model correction is used with the 𝑦 + value 

fixed to 250 as default. 
The evaporation heat flux 𝑞̇𝐸  is equal to: 

𝑞̇𝐸 =  
𝜋

6
 𝐷𝑤𝑏

3  𝑓 𝑁𝑤  𝜌𝑣  𝐻𝑙𝑣 (10) 

with 𝐷𝑤𝑏 the bubble departure diameter, 𝑁𝑤  the 
nucleate site density, 𝜌𝑣 the vapor density, 𝐻𝑙𝑣 the latent 
heat of evaporation, 𝑓 the frequency of bubble 
departure.  

The vapor convective flux 𝑞̇𝑉 is expressed as: 
𝑞̇𝑉 =  ℎ𝑣  (𝑇𝑤 −  𝑇𝑣) (11) 

with ℎ𝑣 the vapor phase heat transfer coefficient and 𝑇𝑣 
the vapor temperature. 

The function 𝑓(𝛼𝑙) depends on the local liquid / 
vapor volume fraction 𝛼𝑙  / 𝛼𝑣. The expression of Tentner 
et al. [11] is used. 

𝑓(𝛼𝑣) = 1 − 𝑓(𝛼𝑙) =

{

0
1

2
 (1 − cos (𝜋

𝛼𝑣− 𝛼𝑣,1

𝛼𝑣,2− 𝛼𝑣,1
))  ;

1

 for 

      𝛼𝑣 <  𝛼𝑣,1

 𝛼𝑣,1 ≤ 𝛼𝑣 ≤  𝛼𝑣,2 ; 
   𝛼𝑣 >  𝛼𝑣,2

𝛼𝑣,1 = 0.9

𝛼𝑣,2 = 0.95
 

(12) 

The area of influence  𝐴𝑏 is defined as the fraction 
of the wall covered with forming vapor bubbles. The area 
of influence is determined from the bubble departure 
diameter and the nucleation site density:  

𝐴𝑏 = 𝑚𝑖𝑛(1, 𝐾
𝑁𝑤𝜋𝐷𝑤𝑏

2

4
 ) (13) 

The empirical constant 𝐾 is calculated by Del Valle and 
Kenning [12]: 

𝐾 = 4.8 exp (−
𝐽𝑎𝑠𝑢𝑏

80
) (14) 

with 𝐽𝑎𝑠𝑢𝑏 the subcooled Jacob number. It is defined as: 

𝐽𝑎 =  
𝜌𝑙  𝐶𝑝𝑙 (𝑇𝑠𝑎𝑡 − 𝑇𝑙)

𝜌𝑣  𝐻𝑙𝑣
 (15) 

The bubble departure diameter is calculated from 
the correlation of Tolubinski & Kostanchuk [13] : 

𝐷𝑤𝑏 = 𝑚𝑖𝑛 {0.0014, 0.0006 𝑒−
∆𝑇𝑠𝑢𝑏

45 } ; with 

 ∆𝑇𝑠𝑢𝑏 =  𝑇𝑠𝑎𝑡 −  𝑇𝑙 . 
(16) 

The frequency of bubble departure is based on 
inertia controlled growth by Cole [14]:  

𝑓 =  
1

T
=  √

4 𝑔 (𝜌𝑙 −  𝜌𝑣)

3 𝜌𝑙  𝐷𝑤𝑏
 (17) 

where 𝑔 is the gravity acceleration. 
Nucleate site density is estimated by Lemmert and 

Chawl correlation [15]:   
𝑁𝑤 = 𝐶𝑛 (𝑇𝑤 −  𝑇𝑠𝑎𝑡)𝑛 (18) 

where 𝑛 = 1.41 and 𝐶 = 220, which are the values 
recommended by ANSYS support [Private 
Communication] to get the CHF model consistent with 
the RPI one in the nucleate regime. 

The turbulence model k-ε RNG, with the near-wall 
treatment "Non Equilibrium Wall Functions", is used. 
Two forces are taken into account to model interfacial 
transfers. To evaluate the different interfacial transfers 
between the two phases, the interfacial area 
concentration has been determined using the particle 
model. In this study, only the turbulent dispersion and 
the drag force are considered. 

The turbulent dispersion force is determined 
using the original model of Lopez de Bertodano [16], 
with a turbulent dispersion coefficient 𝐶𝑇𝐷 = 1. 
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The interfacial drag force is computed using the 
drag coefficient 𝐶𝐷 from Ishii-Zuber model [17]. 

The turbulent interaction, i.e. the turbulence 
source term induced by the secondary phase, is 
determined by the Troshko-Hassan model [18]. 
 

4. Results and Discussion 
Figure 6 compares the experimental and 

numerical boiling curves. Boiling curves represent the 
heat flux versus wall superheat (𝑇𝑤 − 𝑇𝑠𝑎𝑡), at three 
different mass flow rates (140 kg/(m².s); 390 kg/(m².s); 
648 kg/(m².s)) at the wall central axial location.  

On the boiling curves, the critical heat flux (CHF) is 
the maximum heat flux before the dry-out, which is 
characterized by the inflexion of the curve due to a 
strong increase in wall temperature. On the one hand, 
the heat transfer of HFE-7100 increases with the 
increase of the heat flux. On the other hand, there is a 
small impact of the mass flow rate on the heat transfer 
coefficient. Both points suggest a significant influence of 
the nucleate boiling mechanism on the heat transfer. 

CFD simulations for several points and for the 
three mass flows rates correctly predicts experimental 
heat transfer coefficients before dry-out. The dry-out 
occurrence and the value of the CHF are also well 
predicted, at 140 kg/(m².s) (a) and 648 kg/(m².s) (c).  
For the mass flow rate of 390 kg/(m².s) (b), the CFD 
overestimates the value of the heat flux at the peak 
(point 6) characteristic of the CHF, which by the way 
happens earlier in the experiment (at point 5). An 
explanation of the difference in the occurrence of the 
dry-out between the CFD and the experiment is the local 
representation of the boiling curve. Indeed, the boiling 
curve is plotted at the central axial position of the 
channel. Therefore, a better understanding of the 
difference between the CFD and experimental value on 
point 6 is provided by the following axial profile (Figure 
7 (e)). 

The difference of heat flux, after dry-out, for G=390 
kg/(m².s) (b) and 648 kg/(m².s) (c), can be explained by 
an adiabatic condition which is less true in the 
experiment at high temperatures than in CFD where the 
boundary condition is mathematical. The explanation 
would be that despite the overheating of the wall, a large 
flux is transferred to the fluid to respect the energy 
balance.  

 
(a) 

 
(b) 

 
(c) 

Figure 6. Experimental and CFD heat flux boiling 
curves, at 140, 390 and 648 kg/(m².s) at the wall central axial 

location. 
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Figure 7 shows the CFD and experimental 
comparison of the heat transfer coefficient (HTC) profile 
along the channel for different points, at the three mass 
flow rates. 

The abrupt rise of the experimental heat transfer 
coefficient downstream of the channel is due to the edge 
effect caused by the axial heat loss in the test section. 
This edge effect will be further investigated. 

For the axial profile of the HTC at G=140 kg/(m².s) 
and point 5 (d), which corresponds to a state where the 
dry out has already occurred, the order of magnitude of 
HTC before and after the dry-out is similar between the 
CFD and the experiment. The CFD dry-out appears at an 
axial position relatively close to the experiment. 

The selected point 6 at G=390 kg/(m².s) (e) 
corresponds to a state where the dry-out occurred at 
x=0.04m for the experiment whereas it occurs at 
x=0.06m for the CFD.  This result explains the difference 
between the CFD and the experiment in point 6 of the 
boiling curve (Figure 6). Nevertheless, the order of 
magnitude of HTC before and after the dry-out is similar 
between the CFD and the experiment. 

Plot (f) is the comparison of the CFD and 
experimental axial profile of the HTC at G=648 kg/(m².s), 
and shows a dry-out that occurs at almost the same axial 
position. 

The heat transfer and the dry-out occurrence in 
CFD calculations are sensitive to some parameters of the 
closure laws. The Tentner et al. [11] blending function 
𝑓(𝛼𝑙) of Eq. (12) which has been used, with the 𝛼𝑣,1 and 
𝛼𝑣,2 parameters by default, for the CFD validation, has an 

important impact on the dry-out occurrence. These 
parameters can be adjusted to delay or advance the 
onset of dry-out. In addition, some parameters such as 
the area of influence  𝐴𝑏 in Eq. (8) and Eq. (9) and the 
bubble departure diameter 𝐷𝑤𝑏 in Eq. (10) have an 
impact on both heat transfer and dry-out occurrence. 
The empirical constant 𝐾 in Eq. (14) calculated by Del 
Valle and Kenning [12] and the correlation of Tolubinski 
& Kostanchuk [13] in Eq. (16)) can also been mentioned.  
All these closure laws parameters use experimental 
correlations or have been more or less directly 
determined and validated on the basis of different 
experimental data than the present ones: different fluid 
(generally water) and conditions.  However, they are 
used in their original form in the present simulations, 
without specific tuning, which makes these calculations 
rather of a blind type. Thereafter, an improvement of the 
CFD closure laws parameters fitting to the experimental 
tests may be considered in further studies but it is out of 

the scope of the present paper. Moreover, for future use 
in simulations of thermal runaway of a battery pack 
immersed in HFE7100, the present work simulation 
versus experiment consistency has to be evaluated with 
regard to uncertainties about the scenario of a battery 
cell thermal runaway within a battery pack. These 
uncertainties are about the energy release, the amount 
and composition of ejected gas [19], the amount and 
diameter distribution of ejected solid particles [20].  

 

 
(d) 

 
(e) 
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(f) 

Figure 7. Evolution of experimental and CFD heat 
transfer coefficients along the channel at one point (defined 

in Figure 6) of each of the three mass fluxes. 

 
Figure 8 shows the contour of the calculated vapor 

volume fraction. The simulated results is obtained with 
mass flow rate G=140 kg/(m².s), at point n°5 (at dry-
out). At this flux level, the vapor volume fraction 
increases rapidly along the mini channel. The vapor 
volume fraction increases from 0.2 to 0.8 between 
-0.02m and 0.02m. It can be seen that it is rather 
homogeneous in the depth e=1mm of the mini channel. 
 

 

Figure 8. Contour of vapor volume fraction at point n°5, 
G=140 kg/(m².s). 

 

5. Conclusion 
The experimental heat transfer coefficient of HFE-

7100 flow boiling in a vertical mini-channel was deduced 
from measurements associated to an inverse method 
resolution. The experimental results show that the heat 

transfer coefficient is strongly dependent on the heat flux but 

weakly dependent on the mass flux, which suggests a 
significant influence of the nucleate boiling mechanism 
on the heat transfer. An Eulerian multiphase multi-D 
approach with a Critical Heat Flux wall-boiling model has 
been validated with the experimental results. The 

comparison has been carried out from the onset of boiling 
to dry-out, for three mass fluxes, with satisfactory 
results. The numerical simulation shows a satisfactory 
prediction of the experimental heat transfer coefficients 
and the dry-out occurrence. 
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