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Overview

— 2D fluid simulation framework
— Writtenin C#/ .NET 4.7.1

— Prerequisites
— C# compiler, e.g. Microsoft Visual Studio 2017

— Author
— Stefan Band
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SPH Fluid Solver

IFluigdSolver

void Simulate(IParticleContext)

for all particle v do
find neighbors 7

for all particle © do
Pi — Zj mJW’L
pi = k(£: —1)

for all particle ¢ do

for all particle © do
Z; (t —+ At) = X; (t) + Atwv; (t —+ At)
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Neighbor Search

|ParticleNeighborhood
void SearchNeighbors()

for all particle v do
find neighbors 7

for all particle v do
Pi — Zj mJW’L
pi = k(5> —1)
for all particle 7 do
a;”"" = vViv; + g
a,zp — —ini
ai(t) = ™ + a?
for all particle ¢+ do
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Pressure Force

IPressureforce for all particle v do

| | | find neighbors 7
void ApplyToFluidParticles() T il paricle § dle

Pi = Zj mJW’L
pi = k(£: —1)
for all particle © do
a;”"" = vViv; + g
G@P = —ini
a;(t)=a;”"" +a’
for all particle © do
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External Forces

|EXterﬂa|FO rce for all particle v do

| | | find neighbors 7
void ApplyToFluidParticles() T il paricle § dle

Pi = Zj mJW’L
pi = k(£: —1)
for all particle © do
a;"" = vViv; + g
a@P = —ini
a;(t)=a;”"" +a’
for all particle © do
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TamiFlu - Fluid Solver Step

particleContext.Neighborhood.SearchNeighbors(particleContext);

particleContext.ForEachFluidParticleInParallel((ref FluidParticle f) => f.Pressure
= stateEquation.ComputePressure(f.Density,f.Properties.RestDensity));

particleContext.ForEachFluidParticleInParallel((ref FluidParticle f) =>
f.Acceleration = Vector.Zero);

GravityForce.ApplyToFluidParticles(particleContext);
ViscousForce.ApplyToFluidParticles(particleContext);
SurfaceTensionForce.ApplyToFluidParticles(particleContext);
PressureForce.ApplyToFluidParticles(particleContext);

particleContext.ForEachFluidParticleInParallel((ref FluidParticle f) =>
{ f.Velocity += timeStepValue * f.Acceleration;
f.Position += timeStepValue * f.Velocity;});
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TamiFlu - Boundary Handling

particleContext.ForEachFluidParticleInParallel((ref FluidParticle f) => {
var numberDensity = selfKernelValue;
foreach (var ffIndex in f.FluidNeighbors) {
ref readonly var ff = ref fluidParticles[ffIndex];
numberDensity += kernel.ComputeValue(f.Position, ff.Position); }
foreach (var fbIndex in f.BoundaryNeighbors) {
ref readonly var fb = ref boundaryParticles[fbIndex];

numberDensity+=(fb.Volume/restVolume)*kernel.ComputeValue(f.Position,fb.Position); }

f.Volume = 1f / numberDensity; });
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SPlisHSPlasH

— SPH Framework

— Author: Jan Bender,
RWTH Aachen

— Nhttps://github.com/Inter
activeComputerGraphics/
SPlisHSPlasH
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