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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin,

50, will be treated as malpractice.
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2. Any revealing of identification, appeal to evaluator and /or equations written eg,
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th Semester B.E. Degree Exammatlon, Dec.2023/Jan.2024
Process Control ai d ‘Automation

Time: 3 hrs. Max. MarkS' 100

Note: Answer any FIVE full questions, } ’hoosmg ONE full questwn from each module.

Mo dule-1 ‘

1 a. Why any bioreactor requlres'w mstrumentations? What are * the factors that need to be
maintained in a reactor? ... o " (10 Marks)

b. With a neat sketch, exglam flow injection analysis., (10 Marks)

AN v
, Ty OR
2 a. Explain briefly the ON LINE measurement of the estimation of the biomass. (10 Marks)
b. With a neat sketch ‘explain any one pressure. measurmg device. (10 Marks)
4 Module-2

i

3 a Derivez;l,t:he transfer function

Hgsi ,for the liquid level systciﬁ;h shown in the Fig.Q3(a).
)\

' . Flg Q3(a) Y & (10 Marks)
b. Two non- mteractmg tanks are connected in serie 5. yvhere the time constants are 7 = 1,

T2 = 05zand R, = 1. Sketch the response of the level in tank 2, if a unit step change
magmtude is made in the m "ut flow rate to tank l¢ (10 Marks)

,,,,,,,

4 a.iz‘;‘ii‘ Denve the transfer functlon 2 tank mteractmg system. (10 Marks)

b. F ind the transfer functlon QS(( )) for, the followmg system shown in Fig.Q4(b).
s

Fig.Q4(b) (10 Marks)
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5 a.
b.
6 a.
b.
7 a
b.
8 a
b.
9 a.
b.
10 a.
b.
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Module-3

Derive the transfer function for 2™ order system taking, a sultable example. (10 Marks)
For a 2™ order system subjected to a step change of rnagnitude 4. Determine:
(1) Overshoot (i1) Cyclic frequency (iit). Response time (iv) Rise time
(v) Decay ratio (vi) Ultimate response if dam ping coefficient is 0.6 and wy is 5 rad/s.

(10 Marks)

OR

Derive step response for 2" order system. (10 Marks)

What do you mean by transportation Iag? Derive the transfer function for transportation lag.

(10 Marks)

Module—4
With a neat sketch explain pne'umatic control valve. (10 Marks)
A step change of magmtuc}e 4 is introduced into a PI controller. The value of gain is 6 and

the reset rate is 0.5. Plot the response of the PI controller (10 Marks)

OR

Fig. Qg(b) (10 Marks)
lYIod‘hle—S
ord (10 Marks)
Flg Q9(b)
Find:
(1) Charact@n ic equation
(i1) Determine the value of K for which control system is stable.
(i) For which value of Kethe control system is on the threshold of stability. (10 Marks)
OR
Explain the root locus method to check the stability of the control system. (10 Marks)

For the given open'loop transfer functions find out the range of K for which the system
stable. What will be the frequency of sustained oscillation:

K
G(s)= (10 Marks)
(s + 1)(505 +12s5+0.5)

* %k sk ok ok
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