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m Conservation laws and jump conditions

Conservation law

Jump conditions

D -
PE=—VP+V'(2HD)+PQ

Y DL I
= o+ 2|ug| —m o)

C DT—V kVT

[KVT - ?i]l" =m (Lvap + (Cpliq - vaap)(Tsat - T|F))

DY,
pD_t =V-(pD,,VY1)

[pD,, VY1 - 7] = —[Yq]




B Nucleate Boiling in the contact line regime: numerical simulation

2D axisymetric non-uniform mesh.

P Cpl(Tparoi o Tsat)

Wall thermal conduction.

Initial thermal boundary layer (Kays and Crawford, 1980).

<
-
O
—
Il
QU
S
S
Q
~
S
SY
-
S
©H
I
Q
QU
S
(a)
~
N
I
—
d
~—
Q|

Ja =

373.2 374.6 375.9 377.3 378.7 380.0

Figure : Example of a Non-uniform

axisymetric mesh



B Nucleate Boiling in the contact line regime: spatial convergence
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" A
B Nucleate Boiling in the contact line regime: Comparisons between
simulations and experimental results
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Departure radius relative error: 5.94% Departure radius relative error: 7.78%
Departure period relative error: 4.90% Departure period relative error: 3.59%

Comparison between numerical results and experimental results (Son & Dhir, 1999).
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®m Nucleate Boiling : a simplified correlation on bubble radius departure

Rdep o P1
R — 1 + f (]ay Pr: BmiCTOJR o RFTitZ = 0.104‘9 .
Fritz fritz Pv g(pL — pV)
. ) Rdep =1+C(](1n
13 E," . Rrvrit,
R jep/ Rritz .
12} : a = 0.00219and n = 1.43

Ja
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G. Huber, S. Tanguy, M. Sagan, C. Colin, Direct Numerical Simulation of Nucleate Pool Boiling at large microscopic contact angle and moderate Jakob numiber .
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B Nucleate Boiling in the micro-layer regime some preliminary results

Microlayer formation has been
observed by performing axisymetric
numerical simulations with much more

refined grids (4096x4096) for higher
Jakob number
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Séminaire micro-couches, 16/11/2017 8 Annafederica Urbe
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Theo'R/Iicro-Layer is formed if
the bubble is growing faster
than the maximum velocity of
the contact Iline which
depends on:

- Deweting velocity

- Phase change velocity

—
Séminaire micro-couches, 16/11/2017 0 Annafederica Urbe




" A
B Interaction of a superheated or subcooled laminar vapor flow with a static

liquid surface (E-R Popescu PhD thests)
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Vaporization: No phase change, Condensation:
Superheated vapor classical Subcooled vapor
flow developement of flow

the boundary layer
following Blasius
and Polhausen
theory




"
B Interaction of a superheated or subcooled laminar vapor flow with a static

liquid surface (E-R Popescu PhD thests)
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2D Simulation on a 1024 x 1024 grid with a
BlackBox MultiGrid solver

for solving linear systems



" A
B Interaction of a superheated or subcooled laminar vapor flow with a static

liquid surface (E-R Popescu PhD thests)
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m 30. Work in Progress: Interaction of a superheated or subcooled laminar
vapor flow with a static liquid surface (E-R Popescu PhD thests)
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2D Simulation on a 1024 x 1024 grid with a
BlackBox MultiGrid solver
for solving linear systems
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m Evaporation of droplets in a turbulent flow (R Alis PhD Thests)
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Parallel simulation on a 512 x 512 x 512 grid with a Black Box MultiGrid solver for solving linear systems



B Final remarks

Conclusions

- Numerical simulation of Nucleate Boiling in the Contact Line regime
- Numerical simulation of Nucleate Boiling in the Micro-Layer regime

- Interaction between an external laminar superheated or subcooled vapor flow and a static liquid surface

Perspectives

- Evaporation of a sessile droplet with a contact line (Marangoni Convection)
- Multi-bubbles nucleate boiling
- Evaporation of droplets in a turbulent flow

- Interaction of a turbulent superheated vapor with a liquid pool
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m Al. Mathieu’s micro region model for partially wetting fluid

Set of 5 coupled equations

dx
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B A2. Nucleate Boiling in the contact line regime: Micro region model or not

micro region model ?
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B A3. Nucleate Boiling : Micro region or not micro region ?




