MNapadeypa Epappoync PID Controller

‘EOTW OTL EXOUHE TO EIKOVILOHEVO HNYOVIKO CUOTNM.
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H paBnpatikn mepiypaepn eivar:  mx + bx + kx = f

Metaoxnpatifovtog ot Laplace, maipvoupe: 2 X(s) + bsX(s) + kX(s) = F(s)

H ouvaptnon petaopag eival:

X(s) 1

F(s) msZ + bs + k
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m=1kg, b=10

X(s) 1
F(s) 52 4+ 10s + 20

Ikomoc pag eival va Soupe we KaBe évag oo Toug opoug
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oupPaiiel 0TO v EXOUHE:
*  Muwpo xpovo avodou
e Edayiomn umepuwon

e Mndeviko povipo apaduo



Ataypappa Open Loop cUCTHUOTOC XWPLC EAEYKTN
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H cuvaptnon petadopdg avolxtou Bpoyxou sivat:
X(s) 1
F(s) s*410s+20
H tiun tng €€660u otn Hoviun kataotoon yla Bnuatikn eicodo sival:
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H sigodocg sival povéada, SnAadn Behovps X (1) — 1.

H tedkn) Tipn e eE68ou X () elvat pdvo 0.05 (OTwe @oiveTal Kot 0To SLéypofipo: Kot UTToAOYioTNKE

QTo TNV TIPONYOVHEVT ELKOVE).
Yodihpo =1 — ., =1 —0.06 =0.95

Apa povipo opddpc = 95% ko oyt 5%.



P- Controller
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H Zuvaptnon Metadopdg Tou KAELoTOU Bpoyxou eivatl:
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Step Response - Closed-Loop System with P Controller (Kp = 300)
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Step Response - Open-Loop System
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Step Response - Closed-Loop System with P Controller (K ~ 300)
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Amo tn ypadiki mapaotaon TG anokplong gaivetat 0Tl 0 avaAoyLlKOg EAEYKTNG, LELWVEL TO
XPOVO avobou Kat To HoVIpo odaApa avdvel tnv unepubwon kat emidpépel Mikpry aAlayr) oto
XPOVO QTMOKOTACTACNG.



Pl Controller

F(s)

N E(s) ‘ U(s) X(s)
Kot 1

s s2+10s + 20

H Zuvaptnon Metadopdg Tou KAELoToU Bpoyxou eivatl:

KP 3 3 IL?
X(s)  s2110s4+20 Kys+ K;
F(s) . K, 401 s9+ 1082 + (20 + Kp)s + K;

52 + 10s + 20

Step Response - Closed-Loop System with Pl Controller
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Ko = 30, Ki = 70

Ermdéyovtag Kp =30 kot Ki =70, daivetal 6Tt 0 avoloyLlkdG OAOKANPWTLKOG EAEYKTNAG, LELWVEL TO

XPOvo avodou kat undevilel To poévipo odpaipa. Au€dvel tnv taén katd éva fadbuod (n Suvaun
oTOV apovopaoTh givat twpa s3)



PD- Controller
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H Zuvaptnon Metadopdg tou kAelotol Bpdyxou eivat:
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Step Response - Closed-Loop System with PD Controller
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Kp=300 kat Kg =10
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Ao tn ypadk mapdctacn TnG anokplong ¢aivetal 6tL o AVOAoYIKOG-ALapopLkag EAEYKTAG,
MELWVEL TNV UTIEPUY WO KL TO XPOVO OIMOKATACTACNG EVW £XEL LULKPN ETILPPOIN OTO XPOVO

avOywong kat oTo pHovIpo odaApa



PID- Controller
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H Juvaptnon Metadopdg Tou KAELoToU Bpoyxou eivatl:
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Step Response - Closed-Loop System with PID Controller
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Erudéyovrtag Kp =350, Ki =300, Kg =5500 Exoupe tn BEATIZTH ANOKPIZH
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JUyKpLon

P Controller: Kp =300

Displacement
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PD Controller: Kp =300, K\‘l =10
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PI Controller: Kp =30, KI =70
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PID Controller: Kp =350, K, = 300, K, = 5500
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Enidpaon tou AvaAoyikou, OAokAnpwTLkoU Kot AltadopLkou

kEpSouc otn AuvapLkr) ATtOKpLoN TOU UOTHUOTOC

Avaloylkoc EAeyktnc:
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U(s) = E(s) K, > u(t) = K, e(t)

Step Response for Various KP Values (P Controller)

K, =50, e =0.292, 0S=9.6%, T =0.71s

K_=100,e_=0.162, 0§=20.0%, T_=0.76s
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K_=300,e_=0.061, 0S=40.1%, T_=0.77s
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K, = 1000, e, =0.021, 0S=60.7%, T =0.73s

T

06

Time (sec)

MetaBoAn tou képdoug oe Avadoykd EAeyktn

Au&non tou képboug:
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BeAtlwvel TNV poviun anokpilon, Mewwvel To povipo odpdApa, Mewwvel tnv EvotaBela !



Pl - Controller
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Step Response for PI Controller with Underdamped Plant (K,, = 2)

0
Time (sec)

E€aAeudn tou

povipou odaApatog | S
o€ Bnuatikn |

Oléyepon i

Avgnon tng

uTtEPUYPWONC KoL
TWV TOAQAVTWOEWV



PD- Controller
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Step Response for PD Controller with Kp =300 and Varying K
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Step Response for PD Controller (KP = 2) with Varying Ka
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Step Response for PD Controller with Kp =100 and Varying K,
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2YMIEPAZMATA

Au€avovtag To avaloyko KEPSOC LELWVETAL TO HOVIUO OPAAUQ, AV OUWG TO
avénoou e MOAU To cUoTnpa anooctabepomnoleital.

O OAOKANPWTLKOC EAEYXOG eTLPEPEL LOXUPN MElWON TOU HOVIHOU OPAAUATOG,
OAAQ OUXVA HELWVEL TNV EVOTABELO TOU CUCTIUATOG.

O Awadopikdg Edeyxog auvéavel tnv anooPfeon kot BEATIWVEL TNV EVCTABELD XWPLG
va ennPeAleL TO POVIUO odAApa



