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Redukce systému



Redukovany model

Redukce systému na zakladé vlastnich Cisel
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—Simulace
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Import matic z Comsolu do Matlabu

* Pri ulozeni matic ve workspace lze spoustit i Simulink

model=mphload ("Hew.mph™) ; iHacteni souboru

ME=mphreduaction (model, 'roml','out',{'HMc" 'M4A' "MEBE" 'A' 'B' "C' !
% vytahnuti matic ze systemu

input=16;% wvstup

func=@€ (t,x) ME.MA*x+MR.MB*input';% vypoctova rovnice

opt=odeset ("mass"' ,MR.Mc', 'Jacokian' MR.MA, 'stats','on');
¥x0=zeroz (size (MR.MA,1),1);
[t,x2]=o0de23s (func, 0:0.05:500, x0, opt) ;
yvZ2t=MR.C*x2';

y20=MR.C*MRE.x0;

yva2=y2t+y20;

x = Ax + Bu

y =Cx+ Du

t Matrices

Stiffness matrix (Kr)
Damping matrix (Dr)
Damping ratio matrix (Dra)
Mass matrix (Er)

Input matrix (Br) State-space
Output matrix (Cr)

Input feedback matrix (F)

Initial value input matrix (BOr)

Initial value time derivative input matrix (EOrdot)
Time derivative input matrix (Brdot)

Second time derivative input matrix (Brdotdet)
Mass matrix (Mc)

Stiffness matrix (MA)

Ex = Ax + Bu
::Sttzzsliirf:amx(m y = Cx + Du

Output matrix (C)

»
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Kontrola rizeni pomoci PID regulatoru



PID controller tunning

.ﬂ] ) 4+ 02463 + 0.0003934 —@
Pozadovana -

teplota PID regulator

00010065 + 0.001374

Prenosova funkce

- - — 4\ PID Tuner (untitled/PID Controller!) - Step Plot: Reference tracking - X
e X

PID 1dof (mask) (link) PID TUNER B4 BE9eB20

This block implements continuous- and discrete-time PID control algorithms and includes advanced features such as anti-windup, Plant: Type: PIDF Domain: & @ ¥ 594 =] @ E [>

external reset, and signal tracking. You can tune the PID gains automatically using the "Tune..." button (requires Simulink Control Plant~ Form: Parallel Slower Response Time (seconds) Faster l—"

Design). orm: Faralle &2 . " oga) et Shew Update

4 Inspect @ Options Add Plot ¥ e § e Design Parameters  Block ™

Controller: | PID ~ | Form: | Parallel - Aegresne Trensent Behavier Robust

PLANT CONTROLLER DESIGN
Time domain:

TUNING TOOLS RESULTS =
Discrete-time settings 5 | StepPlot Referencetracking |
@® continuous-time 3
o Sample time (-1 for inherited): -1 d
Discrete-time E Step Plot: Reference trackin
5 . i 9 0aaE
* Compensator formula | [ | [
pirtip N
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T
Tuned response
1 Block response
14N mm e m e = m e o
s

Main Initialization Output Saturation Data Types State Attributes
Controller parameters

Source: |internal

Proporticnal (P): ‘ 0.39129858652236

Integral (L): |0.00124338056559832

Derivative (D): [-5.84633686673602

Amplitude

Use filtered derivative

Filter coefficient (N): |0.004957210582851 1

Automated tuning

Select tuning method: | Transfer Function Based (PID Tuner App)

Enable zero-crossing detection

1 Il 1 Il 1
0.2
0 1000 2000 3000 4000 5000 6000
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Cancel Help Apply [T

Controller Parameters: P = 03913, | = 0.001243 D = -5.845, m

P=0.3913, I= 0.001243, D = -5.846




Vlozeni matic z redukovaného systemu
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Co-simulace

— Rizeni redukovaného systému

—— Rizeni celého modelu =
g
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Import matic 2 sec

Poznamka v pripadé problému komunikace do Command Window: shareMATLABForFMUCoSim
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