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Elements of Simulink




Objectives

*Understand modeling and simulation of problems
*Use Simulink for understanding problems
*Use Simulink for solving problems

*Being able to use Simulink in Research and Work




What is Simulink?

* Ordinary Differential Equations Solver (ODE)
*Block based Model description
*Non-Linear Models

*Real-time Code Generation




Startine Simulink
From MATLAB command line

simulink
From Toolbar

-NE $RRa9 2] | @ | curent Directory: [ C:\Use .

From Simulink MDL file

Direct open of MDL file
(sim,simset/simget,open_system/load_system)




Simulink Library Browser

New Model (CTRL+N)
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ing a Model
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Drag and Drop blocks from Library
Browser

|

or activate context menu of block
and select “Add to ...”

Edack Description

Commonly Used Blocks




Simulink Model based Design
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Block Types M

+ Source - generate data

» Sink - receives data

» Virtual Block - perform cleanup

- Subsystem - aggregation of blocks (graphical or logical)
» Custom Blocks (S-Functions) — C or M-code based

Inputu(t) —> - Plot, Store, Send to Network ..., Goto

Load from File, Workspace, Curve
Constant, ..., Label, From Network ...

All the others




Example

i i di &lcuni blocchi in ENABLED
‘ Scalmosig ‘ | Idstaxtrainer) | subsystem in maniera da sttivame e disattivame il
in tempo reale & ottenere quindi
un sistema di simulazione che puc’ anche essere un
control Panel.

[Misure_perf]

et

;
1ScalmoDi}
sy N e

idstaXtrsiner}

Used in TRAINER

static_SUNM_en

Dynamic Models
dynamic_SUM_en

Input Signals

WORK_en

session_number

[Misurs_perf]

trig_full
Performance Cnline Analysis

[Mermalized_dats]

UDF to XVR
and Debug

phi_sntry

phi_exit

[Hull_mation]

Training Manager

[Mormslized_data]




sSelection

Manipulating Blocks

*Multiple Selection with Shift

*Multiple Selection with Box Selection

Copy

*Drag with CTRL
ove Blocks

*Drag

*Rotate (CTRL+R)

*sConnect Blocks

*Select first and select second using CTRL
*Branch line by holding CTRL from an existing line
*Disconnect block by drag a block holding SHIFT

e




Running a Model
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EX (1)
Write the governing differential equation (DE) for the RC circuit shown in
fi9(3) when switch S, is closed. Write a MATLAB script to analytically solve

for the capacitor Voltage and plot it against time. Compare the results with
that obtained using Simulink( by two methods)

* Hint (use MATLAB simulink sim-power system & MATLAB continuous
blocks
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Ex 2

* Write the governing differential equation (DE) for the RL circuit shown 1in
fig(4) when switch S, is closed. Write a MATLAB script to analytically solve

for the capacitor voltage and plot it against time. Compare the results with
that obtained using Simulink( by two methods)

* Hint (use MATLAB simulink sim-power system & MATLAB continuous

blocks
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Ex 3

* Repeat ex 3 in series RLC circuit f1g(5)

* Using Simulink, find the current in the circuit and voltage across
each element. Use the initial conditions 7 (0)=0 and »(0)=0.5V

R L
1 ohm cull
. -Dh"“n:n—-xmn—-_-"ti'ﬁ’ti"-
' Lo




EX 4

°| Consider the following SISO system described by the differential
equation. Use simulink to plot the output y(t) where u(t) is unit
step function.

v 3 ;
TV A IO EIO (DD oy =




Ex(5)

* For circuits shown in figures, use simulink sim-power system to
find voltages at each node and the current through each resistor.

All voltage and current sources are DC.
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EX 6
Plot the time variation of the load voltage, load

current, and the voltage drop across the diode. If
» =120 V rms at 60 Hz and R= 10Q2 .use simulink

Vg=V,, sin(w!) v,




B

repeat problem 6 for the circuit shown L.=0 mH
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