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Based on material from Modelon

Modelica Literature

◮ Principles of object-oriented modeling and simulation with

Modelica 2.1, Peter Fritzson, 2004 Wiley

◮ Modelica Tutorial 1.4 available at www.modelica.org

◮ Right-click on any component from the standard library to

get html-documentation.

◮ Flat Modelica (all code within the same model)

◮ Hierachical Modelica (modeling with components and

object-oriented models)

Modelica Basics

package A container for holding many models for later use.

Structural unit for organizing libraries in a

hierarchy.

model A model of a physical component.

connector A special class to define how models can interact

with other models.

inheritance A mechanism by which models can be re-used

and specialized without having to copy the source

code.

extends The Modelica keyword to implement inheritance.

public The part of the model that may be accessed and

used from the outside

protected The part of the model that is only useable by the

class itself and its descendents.

Model management

◮ Use a package to to store all models for a certain process

◮ Menu File -> New Model to define new model

◮ “Extend from ...” to specialize or adapt a certain model

◮ “Duplicate class” to make a separate copy of a model for

modifications that can not be realized by inheritance.

◮ “Save total” if you want to save the current model and all

underlying code that this model uses by extension or

components.

Simple Pendulum, (Flat Modelica)

θ̈ = −�/L sinθ

model SimplePendulum

constant Real g = 9.81;

parameter Real L = 1 ‘‘Length of pendulum [m]’’;

Real Theta;

Real ThetaDot;

equation

ThetaDot = der(Theta);

der(ThetaDot) =  g/L*sin(Theta);

end SimplePendulum;

Simple Pendulum, SI-units

θ̈ = −�/L sinθ

model SimplePendulum

constant Modelica.SIunits.Acceleration g = 9.81;

parameter Modelica.SIunits.Length L = 1;

Modelica.SIunits.Angle Theta;

Modelica.SIunits.AngularVelocity ThetaDot;

equation

ThetaDot = der(Theta);

der(ThetaDot) =  g/L*sin(Theta);

end SimplePendulum;

Simple Pendulum, Import Package SI-units

θ̈ = −�/L sinθ

model SimplePendulum

package SI = Modelica.SIunits;

constant SI.Acceleration g = 9.81;

parameter SI.Length L = 1;

SI.Angle Theta;

SI.AngularVelocity ThetaDot;

equation

ThetaDot = der(Theta);

der(ThetaDot) =  g/L*sin(Theta);

end SimplePendulum;

Simple Pendulum, Attributes

model SimplePendulum

package SI = Modelica.SIunits;

constant SI.Acceleration g = 9.81;

parameter SI.Length L (min = 0) = 1;

SI.Angle Theta (start = 0.1,fixed = true);

SI.AngularVelocity ThetaDot;

equation

ThetaDot = der(Theta);

der(ThetaDot) =  g/L*sin(Theta);

end SimplePendulum;

◮ min,max,start,nominal, unit, quantity
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Initial Conditions

◮ Setting initial values for states and variables

◮ Important for highly nonlinear systems

◮ Staying in domain where the model is valid

◮ Start from steady-state

Initial conditions - Cartesian Coordinates

model PendulumInitialization

extends SimplePendulum

Real x(start=L); // fixed = false is default

Real y;

initial equation

y = 0.8*L;

der(y) = 0;

equation

x = L*sin(phi);

y = L*cos(phi);

end PendulumInitialization;

◮ parameter SI.Angle Theta (start = 0.1); //approximate OK!

◮ parameter SI.Angle Theta (start = 0.1, fixed = true); // Too

many initial conditions!

◮ May define system of equations to determine initial values,

but they cannot be changed without re-compiling.

Hierarchical Modelica - Components Hierarchical Modelica - Components

Connecting Components - Text Version Variables with Connectors

Potential and Flow Variables in Connectors Model of Resistor
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Hierarchical Modelica - Summary Inheritence

Major benefit of object-oriented programming is the ability to

extend the behavior and properties of an existing class.

partial model TwoPin

Pin p, n;

Voltage v;

Current i;

equation

v = p.v  n.v;

0 = p.i + n.i;

i = p.i;

end TwoPin

Re-use Code with Inheritence, Resistor

model Resistor

extends TwoPin;

parameter Real R (unit = ‘‘Ohm’’) ‘‘Resistence’’;

equation

R*i = v;

end Resistor

model Resistor

Pin p, n;

Voltage v;

Current i;

parameter Real R (unit = ‘‘Ohm’’) ‘‘Resistence’’;

equation

v = p.v  n.v;

0 = p.i + n.i;

i = p.i;

R*i = v;

end Resistor

Re-use Code with Inheritence, Capacitor

model Capacitor

extends TwoPin;

parameter Real C (unit = ‘‘F’’) ‘‘Capacitance’’;

equation

C*der(v) = i;

end Capacitor

Multiple Inheritence

A pipe model

◮ Connectors (static/dynamic)

◮ Geometry

◮ Flow characteristics

◮ Medium

Pipe Model - Multiple Inheritence

model SimplePipeDS

"Distributed pipe model without heat res, static"

extends Icons.MultiStatic.PipeAdiab(nspecies=NumberOfSpecies);

replaceable parameter Data.Pipes.BaseGeometry geo;

replaceable parameter Data.Pipes.BaseFlowChar char;

extends PartialComponents.ControlVolumes.Volume2PortDS_pTX(

nspecies=NumberOfSpecies,

V=ones(n)*geo.V/n,

L=geo.L,

A=geo.A,

Dhyd=geo.Dhyd,

alpha=geo.pipeangle,

redeclare model PressureLoss = PressureDrop.PressureLossD (dp0

mdot0=char.mdot0),

redeclare model Medium = ThisMedium);

equation

connect(q, heat.q);

end SimplePipeDS;

Multiple Inheritence

+ Simplifies re-use of existing code.

- Harder to get an overview, as the code is scattered among

many different submodels.

Matrices and Arrays in Modelica 1
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Matrices and Arrays in Modelica 2 Matrices and Arrays in Modelica 3
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