50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Bloprocess & Automatlon

Time: 3 hrs. oy “?‘;\\tMax. Marks: 100
"/ _Note: Answer FIVE full questions, selectmg
at least TWO questions from each part

1L PART — A
1 a. With a neat sketch _discuss on the working principle «of d1 erent instruments used to
measure pressure and t em,)erature taking an example. , * (12 Marks)

b. Define process control. Descrlbe the characterization of sek sors in relation to the application

for process control. ~ ~ (08 Marks)

itst order lag function equation.
\ (10 Marks)
b. A mercury thermometer having a flme constant of 0.1 min is placed in a temperature bath at

100°F and allowed to come to equlllbrlum vnt;h rhe bath. At time t = 0, the temperature of
the bath begins to vary sinusoidally” about its average temperature of 100°F with an

2 a. With reference to the hquld leve;l system derive th

amplitude of 2°F. If the frequency of oscﬂlgtlon is L cycles/min, what is the phase lag?

' (10 Marks)

3 a. Two non interacting tanks are connected in serics as shown in Fig. Q3 (a). The time
constants are 1, =land 1, =0. 5, ‘17 = 1. Sketch: t‘le response of the level in tank 2 if a unit

step change is made in the infet ﬂow rate to tank 1." (10 Marks)
{ : ‘J—*’) I/*N
s
e
Ao ql‘ k
Fig. Q3 (a)
b. Derive an Pquatlon for the transfer function for an interacting system. (10 Marks)

\ Y

4 a. State your pomt of view on the following: (i) Linearization (ii) Transporta' orl lag
lil Marks)
Whaggre the characteristics of under damped system? Explain. '\((}‘St’Marks)

2

PART -B ;

5 a. What do you understand by final control element? A pneumatic proportional contmllcr is
used to control temperature within the range of 60 - 100°F. The controller is adjusted so that
the operating pressure goes from 3 psi (value fully open) to 15 psi (value fully closed) as the
measured temperature goes for 71 to 75°F with set point held constant. Find gain and band.
(08 Marks)

Sketch and explain the principle of P, PI and PID controllers and obtain transfer functions.
(12 Marks)

=3
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6 a Dcmve an expression for servo mechanism control problem for negative feedback S} 'stem
o (10 Marks)
CEs)

R(s)

b. D‘ete’fmjpe the overall transfer function

for the system as show in Fngé(b)

"y

(10 Marks)
] =z M o) ) A
C z + o
oo 5m
Fig. Q6 (b) ./
7 a. Explain the criteria for tn% s{ah111ty for linear system. ——

b. Find out stability of the systgm ffor the characterlstlc u{uat‘lon
3s* +10s’ +58% +55+2=0 o

(04 Marks)

C.
(i) For which value of Kg tiwe c‘ontrol system is on the threshold of stability.

) s RS (10 Marks)

8 a. (10 Marks)

b. What do you mean by' ’sl lization? Explain the uffe;ent ways of sterilization in a

bioreactor. : Ry e (10 Marks)

k ok ok ok o3k
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