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B.E.
Sixth Semester Examinaion, 2010
Automatic Controls (ME-308-E)

Note : Attempt five questions. All questions carry egual marks.

Q. 1. (a) Discuss the applications of control system in machine tool control and boller
control.

Ans, Control System : It's basically a mechanism by which the other equipment is mamntamed or
aliered n a desired manner.

There are a lot of applications of control systems even, we are using very frequently them in our
d_ail v life.

Such that control system in mamtaining tank level, example of a position control system, use in
missile launching, use in automatic frequency control, in microwave communication transmitter,
clectromagnenc balance system, beam balance system etc,
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he bonler control system is shown in above figure, it has :
(1) Wates, vars, line voltage.
Lith Temperature and pressure of steam inlet 1o turbine
(i) Lxygen content i furnance air.

These all the inputs are processed by the control transfer function.of computer to produce few
signals to produce signal to adjus' throttle level. signal to adjust fuel, feed water and air.

). 1. (b) Explain the various tvpes of control actions.

Ans. Various Types or Stages of Control System : The stages of development of control swstem
can be classitied into four categories :
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(1) Open loop system

{1i) Closed loop system

(1i1) Utilisation of adaptive controller in closed loop system.

{iv) Learning system. *

Open Loop System : Here the open loop system is shown where we have applieded
Disturbance

Input and by process we get output respectives. Here no feedback is provided so open loop.

Closed Loop System : Here the following figure shows the closed loop system.
Dhsturbance

Input Process # Output

Here it contains feedback so that whatever be the output it's feeded back io the next imput hence
error 1s measured

Adaptive Controller :
Error detector Desturbance

Adaptive
contrnller

Here the adaptive controller is shown so that we can use amy alternative controller e,
proportional or iniegral or derivative or their combinations are used.

Learning System :
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Here the figure for the learning system is shown we use an exita controlier called as learning
controlber here,

& another storing device is used here while the negative feedback is provided.

). 2. For the block diagram in figure, draw the signal Mow diagram and derive expression
for ¢/r using Mason's formula and also check by block diagram algebra.

Gy #
I 4 + 35
+ +'_F &
R * Gy Gy - L

Ans. Block Diagram Reduction Techniques & Mason Gain Formula :
{i) Mason Gain Formula :

Hence forward paths =G,G,G,: Gy

& loops =—G|H]; "GEGJHII', ‘G‘H]L *G1GEG]H|
Two non touching loops gain -~ =G H,.G,H,

Hence £ S L

R 1+G Hy +GyGyHy +GyH, +G,G,GH,
By Block Diagram Reduction :

Gy

GGy N
GH;+1 I+ H,G,G, [
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On simpluying we get the same transfer function as that by Meason gam,

(). 3. What are the time domain quantities which characterise a transient response? Derive
an expression for percentage overshoot of a second order.

Ans. Time domain guantines which characterise a transient response are :
(1) Delay time (1, ) {1i) Ri_e time (r, }

() Pezk time (r,) (iv) Setthing time (¢, )

() Maxmum overshe~t (M, )

ivit mping cocificient (e,

- -
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Derivation of Percentage Overshoot :

> We know that at the peak time the value of the system that is above to 1 is called as overshoot
hence

Mp =value at ¢, -1
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Gty (g 1= .,||1_, 2
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So sin 8 =+1-E*

SR ﬁ-?
g

IR S

.
Hence %M, = "% V% 5 100% | Proved

Q. 4. For the system as shown in figure, find the peak value of 1M' and the frequency at
which it occurs. Use ;

{i) M-¢ircle

(iiy Nichols charts afier finding equivalent unity feedback system. Check the resulis
calculations. R E 1

s(s+ 1)

i
-

(s+4)
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Cix)

Ans. " —— of the given network is as
Ris)
: "
Cogrth — L . 1
R 1348) sls+D)+(s+4) st +25+4
s(s+1)
Hence if we use the equivalent feedback system then
1 __G'(s)
st42s+4  1+GLS)
c . B I - ._'H'
= I+G'(5)=G'(s)[s” + 25 + 4] = P R R T

=3 G'{S:':!—'—'—‘ =]
P+ 243

Hence the equivalent unity feedback systemn is as shown in figure.

&

of fis?
Here the peak value M, = "WVIS

w, =2 2IxEx2=2
1
So =—=5
5 1

M ___E—tr..lj]’,l'l:li—.ﬂﬁ_ljil = 25,9682
Fi]

=4

%Mp - E-—m‘.frx"rl-_-ﬁ.-:‘i ue—njfu'T:.-iS

e eI _ 1808 _jea. 100

=16%
and as we see by the Nicholas chart the value comes out to be 15.6% and the small variation we get due to
the improperty.
Q. 5. Draw the root locus for a system whose open loop transfer function is given by

G(s)H(5)= f
s(s+4)s" +45+20)
Show all the salient points on the locus.
K
Ans, GlsyH(s)=~
e sis+4)(s% +45+20)

(i) Poles =0, —& —-2+4j

{11) Existence on real axis (0, —4)
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_EP-E2 0-4-2-2_

{11} Centroid =2
p-Z 4
{1v) Angle of asymptotes =(1K_~:-1|5_1'1E =45%; 135°; 225°; 315°
{v) Break away point L -{-l.i'd + 857 + 3657 4 B0y
ds s
= At 245 £ T2 8D =0
= shabst 418 420=0
s st e 2% et L Re 1854 200
=2 (= + 4+ 10)s+ 2) =0
§==2 -2t j\"'E
Ko ;
i) Angle of departure b= —tan ' (2)+ 180%+ tan ' {2)+90°
=270° ,?‘.‘ |9
Hence by = 180°-27(° = - 9(F W -.“
J.f A \.k
& other = +00F Feal 12 “d
Interscction with ju axis !
I
1+l )H(5) =0 |
1 : i )H(s) . okl
o' Bt 36T 4805+ K =0

5 B &0 0
i 26 K 0
20x80-8C
26

5" K 0

K =260

26s* +260=0
P =10
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). 6. Draw Nyquist plot for a control system with open loop transfer functien of

50
G(s)H(s) =-
e (1+0.25)s* +105+20)

and find if the system is stable or not,

{0
Ans. G{s)H(s) = 51
(1+02s)(s” + 10w+ 20)
Then GlsH (s) = < ‘tj'n"{.l’m}—mn“(.-m"z]
14208 J(20-0? ) + (106 20-0
Now at w=0 gai;t:%-g:lﬁphﬂ:n::l}“
0= gain =1 phase = -9(F
Type =0
Order =4
] . 50
G{JW}HL}{I}}= I e
(200 ) 20—w" + 10 jm)

50
N (20-i0® )-20° + (100 +.20(20 —n?)

Intersection with x axis
100+ 20( 20~ ) =0
= 100+ 2(20-w?)=0
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= | 50+20-w’ =0
— m =70
= w =~/70 = 8366
& gain at tha: frequency
- 0 B
L+ (2% B36)' J(20 K366 ) + (8166)
- oo . 50 — 50
V38 JUasToe 192974 1830717
& =027017
Hence

= M =No,of encirclement

Hewoee

It means system 15 siable,

kY
71/

T'LJ{WT
x‘__j,a
]
|
=k =0
Z=10
r"'fr‘;P d"f

Q. 7. Find free solution for the following siate equations :

Where initial conditions are

Ans.

mnn{ﬂ

fx()] = L _Jlx{ﬂ]ﬂ jut

%, oonh

5 A
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2!
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M e —EJ::
Then solution is given by X =[¢r) | u} + 3
L

{J.‘H —e
EH—: ——Il’_',"l -I—E_' __l f-]r 1e ot ._'EJ:
X =|2 2 2 2 € Y
_3_' =3 _;’E—i !‘e—ir __] e Ir :
2 2 2 2 =

(). 8. Discuss the following :
(i) Pulse Transfer function

(iiy Hydraulic controllers

(iii) Open loop control system,

Ans, (i} Pulse Transfer Function : Actually every transfer function has some input and produces
output with respect to input and so

Fix) Xis)
—

H(s) =
)=y

His) Pt (5}

If the input taken is unit step

L t=0
"“}_{ﬂ. .'-c{]l}

Then Ji'[.v}=-l
¥
So h“‘l‘s:l=ﬁ
I 5
. rfj']:@

I}

Or if the input taken is x{f ) =&(1 then
Hs)=1

So Yis)=Hl(s)

It means that if pulse is input then at that condition the impulse response is the output of the
system.

{ii) Hydraulic Controllers : It consist of the variable stroke hydraulic pump and a fixed stroke
hydraulic motor control of the motor is exercised by varing amount of oil delivered to load (pump).

Like a dc generator or motor, there is no essential difference between hydraulic pump and motor.

[n a pump, the input is mechanical power and output, hydraulic power and in a motor, input is
hydraulic and output mechanical.
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The transfer funcrion of the system 1s given by

Glst= M o h_"'_.
Nis) AL_JH“”*_;_‘__{]T
:i_ an ll\ lkm-
. IE'.
T )

(iii) Open Loop Control System : The open loop svstem s shown in figure

=
Kis)——— (is) sy

£ 1847

e

Mot connected
Where once vou given input o the transicr system function the ouput s ohiained,
and here Hisy=0i1y)
Or Gs)H{s) — open loop. because no part of output 1s poing back to mput so called open lovp

{without looph it's stable system.
Contains ideally no error. Here the gain s maxumum. The error value 15 very less tor the practical

SysTems,



