ASSTGNMENT — InDusTRIAL ConTRoL (PrAcTICcAL QUESTIONS)

Solve any FOour f;],bLe..S'tl‘Oh.S.

Show all steps clea:rt:j.

Q:I.. InpusTrRIAL ConTROL EXAMPLE & MATHEMATICAL MoDEL
Consider a level control sgsfem o{- a sfnjle tank as shown
in the -Fijmre.

%(t) q,;(_f) : Inlet -}Elow rate
Aveo = A g, (t) : Outlet flow rate
h) h(t) : Liguid level
g, (t)
Assume linear relation g, ()= (1/R) h(t) R - flow resistance.

Derive the mathematical model r&la,ffnﬂ H(s) and Q;(s) .
Hence , obtain the 'f:-ra..nsfer 1Cun¢ticm.

H(s) L+ R
@ty = ART a1

Gpls) =

2. ConTroL HARDwWARE & THeIR MoODELS

(o) Draw the symbol and. ﬂf\re_ the mathematical model o-.f the
-Followinj control hardware .

(i) Potentiometer

{) DC Servo Motor i) Ta.r.hoﬂenera.for

(b) A DC servo motor has the #Howl‘n& sPec.I{fcaiims:

B=0.1 Nm-sfrad , K;=0.00 N-m/A
K, = 0.01 V-s/rad.

J=0.01 k:]r'i"l1 2
R L= 0% i

Devive the f'ra.n.s.Fer -Fn.l.nc.ﬁon

T0 5
L.(s)
Va (s)

(¢) What is the function o each hardware in a control sysfem?
Write any two Prar..{'ica.l a,PPI'.l'c.a.ffOﬂs Oal- each .

-fo-r the wmotor.

I;Note: Assume zevo Initial c.onalitions.J

OPEN-LooP & CLoseED-LooP SysTems

Q3.

The Posffian control sHstem D‘-’- a motor in oPe.vs.-looP and

closed - Laop -Fo-rms are shown below.
Closed - Loop System (Neaaﬁve Feedback)

R(s) +

Feepgack ConTROL:

Open - LODP Sjs‘f&m
R(s)

C(s) > C(s)

G(s)

—>{ G(s) —>

H(s) <

C(s)
R(s)

(a) Derive the c,iosed-loop ‘f:'m.ns-Fe'r -,tumh‘cm

(b) List any FOUR benefits of feedback control over open-loop control.

(¢) For unity feedback (H(s) =1) and G(s) = 19

s(s+2) '’
determine the sfeaolj-s{‘afe error for a unit str.F fnlou,f.

Iﬂnte: Assume stable system.

Q4.

BLock DiagrAmM ALGEBRA
Reduce the -Fo“ow:'nj block diaﬁva.m te a .sfnjle eci_wfva.-[enf

‘l‘:ra,ns-Fer -Func.fio-n .._.i((s)) :
4
C(s)
R(s) 1k G,(s) ; G,(s) » Gy(s) >
Hy(s) Hy () |«
Given
2 s . M5 s ot
e T S S L R
Hi(de="0.5 ,  Hglsy= 513
Find ER((ST)) and hence comment on the tmm o—* SHStemA



