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Intr oduction
Aim of the project is to modelmulti-phaseflows. Ap-
plication to mixturesof oil-bubblesin waterandwater-
dropletsin air. Aspectswhicharetakeninto accountare:
a sharpfront (densitychangesrapidly), arbitraryshaped
interface,surfacetension,buoyancy andcoalescenceof
drops/bubbles. Attention is paid to mass-conservation
andintegrity of theinterface.

Governing equations
Flow is goverenedby the incompressibleNavier-Stokes
equations.Fluidsareseparatedby immiscibleinterfaces.
Interfaceconditionsexpresscontinuityof massandmo-
mentumover theinterface.

Computational method
The computational method is a combination of the
Level-Set and Volume-of-Fluid methods. The flow
is computedby the pressure-correctionmethodwith a
Marker-and-Celllayout. Interfaceconditionsare satis-
fiedby meansof theGhostFluidmethodfor incompress-
ible flows.

Moti vation
An implicit definition(’fix edgrid’) of theinterfaceby a
marker functionis favorablein caseof a complex shape.
SuchmethodsincludeLevel-SetandVolume-of-Fluid.

Level-Set
Theinterfaceis definedby thesignof themarker func-

tion. Advantages: elegant, evolution of the interface
by methodsavailablefromhyperbolicconservation-laws,
smoothmarker function nearinterface � easyto com-

putenormalsandcurvature.Disadvantage: advectionof
theinterfaceis not mass-conserving.

Volume-of-Fluid
Definition of interface: valueof marker function indi-

catescorrespondingfluid. Advantage: advectionof the
interface is in principal mass-conserving. Disadvan-
tages: elaborous,discontinuousmarker functionnearin-
terface� normalsandcurvaturenot easilycomputed.
The Volume-of-Fluid method is used to resolve the
mass-conservation issueof the Level-Setmethod.
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GhostFluid
Straightforward extentensionof a single-phaseflow

solver to multi-phasewithoutany smoothingof interface
forces. Applicable in combinationwith the Level-Set
method.Interfaceconditionsaresatisfiedby a prescrip-
tion of jumpconditions.

Curr ent status
Themethodis capableof computinga two-dimensional
falling drop of water in a container. The densityratio
water/airis onethousand.The grid consistsof ���������
points.Somesnapshotsarepresentedbelow.


