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Methodology

Heat dynamics
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Passive scalar
Hp: small A6

no thermal dissipation

no buoyancy

no thermocapillary forces

no evaporation/condensation
constant properties
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Methodology: DNS + PFM

V-u=0
9 1
/)(Qb,ﬂr) (8_1: tu vu) =—-Vp+ R V- [77(<Z57 ﬁr)(Vu + VUT)]
. n
Numerical
approach or 1 o,
ot +u-VI = ReTPrV T
+
DNS + PFM @+ .v(b—iw y
ot v -~ Pe H p
Interface profile
1 : ‘ ‘ ]
+1 Dispersed phase 05 ¢
Phase field method ¢ = {0 Interface 6 ol
—1 Carrier phase 05 | .
1 ‘ h, _ >
-1 -05 0 05 1 ¢ h
Dimensionless u-h 2
Re, = Pt ezpufh pr_V
numbers Me - ”

= Meeting COMETE
D. Jacqmin, Calculation of two-phase Navier-Stokes flows using phase-field modeling, J. Comput. Phys. (1999). 29th March 2023
V. Badalassi et al., Computation of multiphase systems with phase field models, J. Comput. Phys. (2003). q! ESTECO Trieste

<



UNNERSITAT Methodology
. (4 initial/boundary conditions

Focus: heat transfer between drops and carrier flow

Initial conditions Boundary conditions
e T': constant temperature e T': no flux (adiabatic) + periodic
e ©® :256 bubbles, volume fraction: & = 5.49% e ® :noflux + periodic
e U : fully developed turbulent velocity field e U :noslip + periodic
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Kolmogorov scale  Grid cell
Re. = 300 Nk mar == 4-19 Azt ~ 3.68

Azt~ 1.84
Az;;m ~ 0.006
dual grid h
Batchelor scale var gria approac
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Saved computational time
More than 30%
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Simulation parameters

Systtm Rer We Pr Nx XNy XN (NS+CH) Nx X Ny X N (Energy)
Drop-laden 300 3.0|1.0 1024 x 512 x 513 1024 x 512 x 513
Drop-laden 300 3.0 (2.0 1024 x 512 X 513 1024 x 512 x 513
Drop-laden 300 3.0 |4.0 1024 x 512 x 513 2048 x 1024 x 513
Drop-laden 300 3.0 8.0 1024 x 512 x 513 2048 x 1024 x 513

1%
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Pr e
0
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Scaling law
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* The heat transfer from the drops to the carrier fluid shows an expected dependency on Prandtl:
the higher is the Pr, the slower is the diffusion and thus the heat transfer between the phases

* We developed an analytical model which can well predict the average temperature of the two
phases

e We found a scaling for the time (diffusive time)

* We found a correlation between the diameter and the average temperature

Future developments: local statistics

* |s the drop interface area correlated with the amount of
heat exchanged?
® Do Breakages and Coalescences increase or decrease the

heat exchange?
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