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T1 : Solution

Introduction

Detailed Explanation
of

Try Yourself Questions

[Ans : (c)]
ity = tu(ty—(t=1) u(t—1)—(t-2) u(t—2) + (t—3) u(t—3)
1 1 e 1 —25 1 —35
fs) = ———
W=272" 2 e
1 -S _ —23
f(s) = ?[1—e ]
[Ans : (c)]
f(t)y = tu()—2(t—1) u(t—1) + (t-2) u(t-2)
f(s) = ;—ée‘s+ée‘23
f(s) = é[1 Ze‘s+e‘25]
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First Order System

) Detailed Explanation
of

Try Yourself Questions

"

T1 : Solution

[Ans : (c)]
Unsteady state component balance
dac
thA = FCao—FCp—(kca)V (i)

At steady state (t = 0)

0 = FCuys— FCu— kel (i)
Equation (i) - (ii)
dCx
VT = F(CAO—CAOS)—F(CA—CAS)—/(V(CA—CAS)
Let x() = Cpy— Cyo sand Yf) = ¢4 — Cpg
ay(t
V% = Fx(t)=Fy(t)-kVy(t) = Fx (t) - y(t) (F+ kV)
Taking Laplace transform
VsY(s) = Fx(s)- Y(s) (F+ kV) F.Cao l
F
Cals) Y5 _  (F+kY) A—B
Ca(s) X(s) ( % ) v
° s Yoy . FC
s _ A _
X(s) " Te 18 where A = =Y,
B %
T Fekv
EEEN
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Second Order System, Transportation
Lag and Inverse Response

) Detailed Explanation
of

Try Yourself Questions

"

T1 : Solution

[Ans : (b)]
Gain'k = 1:2=8_4 0 mm/ psi
31-15
Overshoot = 12'7_11'2:0.47
11.2-8

Overshoot = exp|: 7% ]:0.47

™ _ 0755
J1-€2
173182 = 1-§2
£ = 0234
Period of oscillation (T) = 2t =2.3secC
J1-€2
2
¢ = 2VIZ023% _anpgec
2n
R (s) 0.2

P(s) ~ 01278 +0.167s+1
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Closed Loop Transfer Function

) Detailed Explanation
of

Try Yourself Questions

"

T1 : Solution

[Ans : (c)]
H(s) c
R(s) 6] +® G} + (s)
From the above system, we can write following two equation:
C(s) = H(s). G, + R(s) (D)
H(s) = R(s). G, + R(s) (i

Putting value of H(s) from equation (ii) to equation (i), we get
05 R(s)[G, + 1] x G, + A(s)
R(s)[G,G, + G, + 1]

C(s)

(8

[6162 + Gg + 1]
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T2 : Solution

[Ans : (c)]
4
Y(s)  s(s+4) 4 B 1
Us) 4 Pi4s+4 &2
1+s(s+4) st

1 1
Here, © = 5 SO natural frequency (w,) = p

= 2 rad/sec

B
al|l—
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Stability and Frequency
Response

) Detailed Explanation
of

Try Yourself Questions

9

T1 : Solution

[Ans : (c)]
Characteristic equationis 1 + G(s) =0

1+ﬂ =0
(82+0c8—4)

L+sa+1)+4 =0

Routh table

s? 1 4

S o+ 1

s0 4

For given to be stable

(a+1)>0

[o> 1]

For all positive value of o, system will be stable.
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T2 : Solution

[Ans : (b)]
Characteristic equation become 1 + G(s) =0

1

1+ =0
(33 + 082 +ks+3)
S+o2+ks+4 =0
Routh table
s8 1 k
s2 o 4
) ok—-4
S 0
o
s0 4

For system to be stable o > 0, (ak—4) >0
[a> 0], [ak > 4]
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Controller and Valves

) Detailed Explanation
of

Try Yourself Questions

"

T1 : Solution

[Ans : (d)]
For Pl controller

t
p(t) = p(s)+kce(t)+ije(t)dt

p(f) = Output current from controller (mA)

p(s) = Output current for zero error = 10 mA

k. = Proportional gain of the controller = 1 mA/mA
e(f) = Error (input to controller)

T; = 1min

e(t) = Changed by unit step function = 1 mA
t
_ 1
pll) = 10+1[1+q£1xdtj|=10+[1+(z‘)]

p(f) = 11+t
So, p(f) jumps to 11 mA and than increases linearly at the rate of 1 mA/min.

[@ Copyright mRDE ERSYH www.madeeasypuincations.orgD




10 Chemical Engineering e Instrumentation and Process Control MBDE ERSY

T2 : Solution

[Ans : (b)]
de(t 9t
p = ,os+kc|:e(t)+rD dg)+g~£8(t)dt]
de(t)
a =4
g(t) = 4t
2
p = 1+o.1l4t+2.4+2L]
U
21
= 1+01|4t+24+—
p=r l i +1.4]
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Advance Control Strategies and
Measurement of Process Variables

) Detailed Explanation

2 ;

Try Yourself Questions

T1 : Solution

[Ans : (d)]
Gel®) = (33+1)2(53+1)
Gal®) = (53+1)5(23+1)
oin - 21

5@Bs+1)  5(3s+1)
(2s+)x2  2(25+1)
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