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PROCESS CONTR,OL
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Full Marks : 100

Time : Three hours

The lTgures ln tle margln lndlcate
full marks tor tle questlons'

Ansuter dng fToe Etestions ot4t of setrn.

1. (a) Explain the following : 5x2=10

0 Servo Control

@ Regulatory Control

(iii/ Self Regulatory Process

(iu/ LumPed Parameter SYstem

(u) Distributed Parameter SYstem

Contd.



If inflow is suddenly increased to
O.2 x l?-3m3 / sec, find the height of
tank after lO min and at steady state.

10
2. (a) Design and derive the controller gain

of Electronic pID Controlle.. " g

@ Draw a plot of the three mode (pID)controller output for the errorspercentage for given time are
ep =t96 at 0 to I sec (time)
ep =lo% at I sec to 3 sec
ep =-O.5t+2.5o% at 3 sec to 5 sec.

Assume kp =5, Kr =O.Zs-r, Ko =o.5sand the controller output is 2Oo/oinirially. t2
3. (a) Explain the features of integral wind

up and Anti_wind up. 6
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(c)

(a)4.

The Transfer Function of a 3-Tank

"r"..* is 6/(zs+r)(+s+t[6s+t)
controller is proportional and all other

;i;."* have unity transfer function'

;;;;i;," the oPtimal values of PID-

;;;[.. p"t"-it"t" based on ultimate

.v.i"-i",il"a of tuning' 6

The Transfer Functions for a cascade

"V"-"t" 
*" given as ' 

10

Grr =2/(3s + l)(zs + 1);

Grz =V(3s + 1); G"r is

G"z=4 i G-t=0'04; G^z=O'3

O Calculate the ultimate value of

K 11 for Primary controller for

*fri.tt simPle feedback and

cascade looP go into oscillation'

liit Compare the offset for simPlet"' r."Ju""t and cascade looP when

K6=10 '

h) How many typ": :f Selective Control
t-t 

sy"t * aie 
. 
available ? Discuss their

characteristics '

G oz=al9 + 2);

a P controller ;
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(a)5.

(b)

Find the working force resulting from
35OiY applied to a L.2Scm radius forcing
piston in a hydraulic actuator

0 if the working piston has a radius
' of 2ocm. Then (iil find the

hydraulic pressure. 4

The vapour pressure of the liquid
flowing through a control valve is given
as O.7kg/cm2. If the down stream
pressure is 0.6 kg / cm2, is there a
possibility

(i) for cavitation to occur ?
(i, for flashing to occur ?
(iii) what should be the upstream

pressure for making the condition
to switch over from one state to
another state if the pressure
recovery ratio is 0.9 ? 6

(c) An equal percentage value has
Maximum flow of 5om3/s and
minimum of 1.Sm3/s. If the full travel
is 6czt, frnd the flow at a 2on opening.

4

a

a
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(a)

(b)

6.

(d) Describe the working of an Electrical

actuator wit.tl Positioner. 6

Explain the inherent characteristics of

control valve ? How theY differ when

the control valve is put in line (process/

operation) | : 8

Flow through a linear value (constant

sensitivity type characteristics) is given

by Q 1Q,,,",= IRU +(R - 1)s/s",",1

where Q is the flow of anY lift 'S', Q^o*

is t]le maximum flow at maximum lift
S,,r, and R is the rangeabilitY'

If tlre value passes 2OOm3 fm of water

at a maximum lift of 6cm, and the

rangeability is 30, compute the value

sensitivity. 4

process.

(c) Find the set point Element (C", ) ana

feed forward controller (C., ) of a

generalized feed forward control
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7. (a) What is the distillation column ? Derive
its modeling equation. lO

(b) Write short notes on the operation of
Dryrng and Heat Exchangers. lO
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