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1 With the help of block diagram, define Open Loop and Closed Loop control systems. Write two co1 L1
examples for each systems
Solution:
1. Open-Loop Control Systems:
Rei?:;i?ce A‘;}gﬁ;‘,"g Contiolled | Conioled 2
e Controller > process
(plant) (output)
Any physical system which does not automatically
correct the variation in its output.
. 2
» Itis not a feedback system
» It operates on a time basis
Example: Washing machine, Electric Toaster, Traffic .
control.
2. Closed-Loop Control Systems:
Error
Reference detector Error Actuating
= L signal Controller Sgml Plant e
- 2
Feedback J
signal Feedback path
elements
» Feedback control system.
» A system that maintains a prescribed
relationship between the output and the )
reference input by comparing them and using
the difference as a means of control.
_ Example: Traffic control, Room heating system. 1
2 For the mechanical system shown in Fig determine the transfer function X(s)/F(s) Cco1 L3
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Construct mathematical model for the mechanical system shown in Fig. Draw electrical equivalent
network based on force voltage analogy and force current analogy and write its modelling equations.
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Draw an equivalent mechanical network using force voltage analogy as shown in Fig. Determine
the modelling equations
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With neat circuit diagram, Obtain the mathematical model for armature controlled dc motor and

derive its transfer function

Solution:

Rf if:ws‘{""+ Ra a

Cco1

L3




Pevivakin - Leb ig=ztnspant -

m p\qiqﬂa%@t_ o, =\,

§ TE

{P__fjbgﬂﬁkéﬂ_%4%_@_
gt -

TodiagdT=Kain — @

jﬁg-FEQi -1 — (3
dt At

AB—Q:HA_Q___
Qbﬂ~ggd> b= Ko 2 C)

<

LT @ @y Tal) 4 Lgs Tol) =Val) - EL 6

s ia ) ﬁzc\'l')-f{j] _—VG«(SJ - Eb(-SJ

T.0)= a®-B6 )
Ratlas

LTO, T6)= KaTab) — )

LT 0, 9@){3’5’}55}: T — (P

LT
@ ) =Ky 863 —(®

Fom (9,60, ~
76 = /@%M Ksesi] 3

Ratlas




@}h@,

9(5) EYSL+B>3 - }'(G\V"Ié)_')Q\Kb_Sg(_SJ

Rat LaS
5(5)g\@51'i’55} (‘Rg\“-“'gjg = R Vals) — Key s 5’({]

9(5)@ 2185) (ReHashy FiaKoS B8y = KaVals)

BE) @Qws) Qecﬂas) +J<=J<bj = K VaGs )

o> _ Ke
Valsl ~ (35" 83) (RetLas) + KatoS
“ ppe—

Black Ditgyam Te Ple Senbalon -

Fyom @/@}@@

Va8) Ve B (T () T [ ors)
- R +lasS ' Js"+Rs
Ebb)R/_’_/—l/‘
K &

———

With neat circuit diagram of AC servomotor, derive the transfer function and find the expression
for Motor Gain and Motor time constant

Solution

» An ac servomotor is basically a two-phase
induction motor except for certain special
design features.

Reference
phase
1%
Servo
amplifier
[ ——
Actuating { §
= ] 6
Control Rotor
phase
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