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Agenda for this tutorial session

1) I will talk about the Linear System Elements (Devices): Elements
Store Energy (Inductive Elements & Capacitive Elements), Elements
Dissipate Energy, Elements Transfer Energy: Mass, Inertia, Inductor,
Pipe, Spring, Rotary Spring, Capacitor, Tank, Frlctlon Rotational
Friction, Damper, Resistor, Liquid ReS|stance Gears, Transformer,
Lever, Motor.

(25 min)
2) | will present two examples on how to drive the mathematical
model and state space representation of two mechanical systems.
(20 min)
3) | will present two examples on how to drive the mathematical
model and state space representation of two electrical systems.
(20 min)
4) 1 will present one example on how to drive the mathematical model
and state space representation of an electromechanical system.
(10 min)



Elements of Linear Systems

Elements Store Energy

Inductive Elements
o Mass

2 Inertia

2 Inductor

o Pipe

Capacitive Elements
a Spring

0 Rotary Spring

1 Capacitor

0 Tank



Elements Dissipate Energy

2 Friction
2 Rotational Friction
a Damper
0 Resistor
2 Liquid Resistance

Elements Transfer Energy

0 Gears
2 Transformer
o Lever
o Motor



‘ Mathematical Formulas and State
Variables of Energy Storage Elements
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Mathematical Formulas of Energy
Dissipating Elements

= Friction
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Damper

Resistor

e =RI

Liquid Resistance

P=RQ
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Mathematical Formulas of Energy
Transferring Elements
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Transformer
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= Motor
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Your Questions
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