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ANALYTICAL SOLUTIONS OF MARANGONI-STOKES FLOMS
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LINEAR PROBLEM WITH INTERFACE KNOWN AT EACH ITERATION

HYERARCHY OF LINEAR PROBLEMS (1-th order )
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THE STOKES PROBLEM MAY BE SOLVED BY USING THE PAPCKOVICH BI-ORTHOGONAL FUNCTIONS
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------ variable viscosity
—-—- constant viscosity
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Fig. 7a - Axis (Y = 0) and interface (Y « .5) temperature
distribution, Case Re = 580 ; Pr = 130
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Re = 1160 ; Pr = 130
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Fig. 7b - Axis {Y = 0} and interface (Y = .5) temperature
distribution. Case Re = 1160 5 Pr = 130
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Fig. 9 - Axial velocity profiles over the radius at various stations
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Geometry of the problem.
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Case A
iquid a: il i Re*=250; Pr*=12)7, Ma*=|;
Liquid a: 10¢S silicon oil o it Retuw 500, Prem7ld Me'=2 Ma=0.
Liquid b: 5c8 silicon oil ;—‘-0.5; A_'-l'

Case B
Liquid a: Water ,
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- Stream-lines and otherms. Case A: p*/u* = 0.5, 1%i% = I.
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Stream-lines 2nd isctherms. Case B: upt =488 1%i* = 0186,
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SOLA-VOF: A Solution Algbrlthm for Transient
- Fluid Flow with Multiple Free Boundarles

m LOS ALAMOS SCIENTIFIC LABORATORY

Post Offics Box 1683 Los Alamos, Naw Maico 87543
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Location of variables in a typical mesh
call,
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Wall adhesion for the locally near-hop-
tzontal interface ia modeled by setting
the valus of r, +1 suoh that CANCLE is

tha angle batween the wall and the in-
terface.
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Fig. &b,

Wall adhesion for the locally mear-ver—
tical interface is modeled by setting
. Xjn such that CANCLE ia the angle be-

tueen the wall and the interface.
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Control volume (dashed rectangle) used
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FLUID-BRIDGE .

Campi di Velocita, temperatura ¢ pressione nel caso

Sopra: tempo = 0.5
Al centro: tempo = 2.0
Sotto: tempo = 7.3

KILLE.

- Moto df vns bolle con Re = 20 Pr = 10 in successivi istanti di tempo.

assial-gimmetrico con Re = 100 Pr =1 Wh = .03

Soluzione stazionaria,
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MOTI ALLA BENARD.

Sopra: campo di velocitd staz

# ¢ mwmg - o e mp ..g

rd

Campi di velocitd, pressione, temperatura e linee di corrente

MARANGONI-BENARD.
dopo 2 ».

n fluido con

ionario per un fluide con Pr = 10
numerici, in
vettivo,

po di velocitd in u
i disturbi, puramente
innescano il moto cog

¢ Ra = 10000
Al centro: campo di temperaturs
Sotto: perturbazioni del cam
Ra subcritico:
questo caso non



