Bifrost Workshop

Lesson 5
Simulation Basics
* Particles

* Aero: smoke
* Aero: fire



What is a simulation?

Simulation is the imitation a real-world
process over time. It predicts the
behavior of the system using a
mathematical model with a set of
parameters. The output of one step will
o’ become the input of the next step.




Types of Simulations

al

Particles Aero MPM (Material Particle Method)



Main Components of a Simulation Graph

N Simulation Engine

Output
Optional




Particle Simulation




Particle Simulation Basic Setup

Source

Simulation Engine

Collider

Solver Settings




Particle Simulation Basic Setup

Simulation Engine

Collider

Solver Settings




Particle Simulation Basic Setup

Simulation Engine

Collider

Solver Settings




Particle Simulation Adjust Parameters

Source

Simulation Engine

Collider

Solver Settings




Particle Simulation Adjust Parameters

Source

Simulation Engine

Collider

Solver Settings




Particle Simulation Add Influences

Simulation Engine

No drag influence, frame = 100

drag influence = 0.5, frame = 100



Particle Simulation Add Influences

Simulation Engine

With modulate influence

Without modulate influence




Particle Simulation Modify Property Values




Particle Simulation Modify Property Values




Particle Simulation Modify Property Values

[soure)

* source_particles

i ;
particle_source [l

- @& =geomety

sphere_mesh .———---___._l . . sphere_mesh

# Dimensions e

+ Geometry + Creation Options

Tz # Particle Properties

- [ +addtional_properties

* create_mesh_sphere

v 1

* Set geo “point size”
b H
out_geometry [l
B geometry
W propery
| W default
M o=
B target

Simulation Engine

“* simulate_particles

o

* Change range [{float}, {float]] to [0.05, 0.

- 3

e W -8

Co

* collider

* Get geo “point_age" * array. bounds/"‘t___| o
AL S =

v i = : f
dota | min_bound [ |m

LEu :: max_bound [l | twend
== o ey [

v i
carnivorous_plant_head : collider .
v i & - geomeny
mesn ———— B mesh
- *General . . )
+ Common Properties : - . W propery E
+ Volume Collider Prop. .
+ Mesh Collider Properti...

* assign_diagnostic_material output

e v A v §
geometry_with_material [l |——M panices

B geomety
M emission_color
+ Shader

* Modulate Influence "point age”
* drag_infiuence —

¥ H

normalize vector3_to_scalar
- i D

* Get geo “point_velocity”

out influence [l v i v
outinfuence B——— @ influence nomalized [
data .I-\_“a Jalue
default 1|
targer M| @ H vector

W infiuence + Modulate Properties
+ Drag Properties

=) 2
over e

* particle_solver_settings -

L

v H /el L L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
solver settings [l . . A
+ Genera Set the color of the particle based on its velocity
+ Global Solver Ssttings
+ Particle Display
© B +additional_settings
B simulation_bounds



Particle Simulation Modify Property Values




Particle Simulation Collider Settings

Top view o Simulation Engine

Side view Perspective view




Particle Simulation Collider Settings
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Simulation Engine
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Collider Settings

Solver Settings




Collider Settings

Particle Simulation




Particle Simulation

Simulation Engine
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Aero Simulation - Smoke




Aero Simulation - Smoke Basic Setup

Simulation Engine

Collider

Solver Settings




Aero Simulation - Smoke Basic Setup

Simulation Engine

Collider




Aero Simulation - Smoke Basic Setup

Simulation Engine

Collider




Aero Simulation - Smoke

Absolute: the voxel size of the emitter is in
world-space unite

Relative: the voxel size is proportional to the size
of the bounding box of the emitter

Shell: voxelizes the mesh as a thin shell
Solid: voxelizes the mesh as a solid

Geo Detail Size: the size of the smallest resolvable detail
in the voxelized emitter

Fluid Detail Size: the size of the smallest resolvable detail
in the smoke

Rate: adds and blends a source at a time-
dependent rate

Source

Solver Settings

Adjust Parameters

Simulation Engine




Aero Simulation - Smoke Adjust Parameters

Specify the property that
you want to vary

The range of the values

for the specified property.

In this case, the fog

density emitted using the Simulation Engine
specified mode will vary

between 0.2 and 1.

Solver Settings

Without varying fog density With varying fog density




Aero Simulation - Smoke Adjust Parameters

Simulation Engine

Solver Settings

Change the style to “fluffy” for
a more dynamic appearance




Aero Simulation - Smoke Add Influences

For visualizing a vector field




Aero Simulation - Smoke Add Influences

Add dissipation influence

—




Aero Simulation - Smoke Add Influences




Aero Simulation - Smoke Add Influences




Aero Simulation - Smoke Add Influences




Aero Simulation - Smoke Write OpenVDB

Simulation Engine




Aero Simulation - Fire




Aero Simulation - Fire

Source: Air

Source: Fuel

Collider

Solver Settings

lver Settings
mbustion)

Simulation Engine

Basic Setup



Aero Simulation - Fire Basic Setup

Source: Air

Source: Fuel

Simulation Engine

Solver Settings

Solver Settings
(Combustion)




Aero Simulation - Fire

Use “set” for the temperature mode in a fire
simulation to avoid the temperature rapidly
rising to unrealistic values.

Source: Air

Source: Fuel

Collider

Solver Settings

Solver Settings
(Combustion)

Adjust Parameters

Simulation Engine




Aero Simulation - Fire

A higher oxygen percentage leads to a
more violent explosion, faster flame
propagation and higher temperature.

A higher burn rate results in
a more violent combustion.

Burning rate: 0.05 Burning rate: 0.01
at frame 30 at frame 30

Source: Air

Source: Fuel

Collider

Solver Settings

Solver Settings
(Combustion)

Adjust Parameters

Simulation Engine




Aero Simulation - Fire

v\

Buoyancy =-0.98

Buoyancy =-0.3

A lower buoyancy results
in a lower flame height

Source: Air

Source: Fuel

Collider

Solver Settings

Solver Settings
(Combustion)

Adjust Parameters

Simulation Engine




Aero Simulation - Fire

Expansion scale: 0.5 Expansion scale: 0.1

Lower the expansion scale
to prevent explosion.

Lower the soot formation rate to decrease the
amount of soot generated during the simulation

If selected, soot will be oxidized
and becomes invisible

Source: Air

Source: Fuel

Collider

Solver Settings

Solver Settings
(Combustion)

Adjust Parameters

Simulation Engine




Aero Simulation - Fire Adjust Parameters

Source: Fuel

Simulation Engine

Solver Settings

Solver Settings
(Combustion)




Aero Simulation - Fire Vary source property using fields

For visualizing a scalar field



Aero Simulation - Fire Vary source property using fields

Source: Fuel

Solver Settings

Solver Settings

(Combustion)




Aero Simulation - Fire Add Influences
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