Total No. of Questions :8} [Tintal No of Printed Pages o

—

Roll Nov

MECM - 203
M.E/M.Tech,, 11 Semester
Exsmination, June 2016
Advanced Process Dynamics And Control

Time : Three Hours
Maximum Marks : 70

Note : Attempy any five questions. All questions Carry equal
marks. draw neat sketch and assume suitable duta wherever
yOu required,

1. a) Derive the ramp response of
1)  Underdamped,
i) Critically damped and

iii) Overdamped second-order systems. 'What is the
steady-state component of these responses?

-—-- - ) ‘Bxplain procedure of determining tuning constant for
goad control performance. http://www.rgpvonline.com

2. a) A second-order system is underdamped with a damping
ratio of 0.4 and n natural frequency of 10Hz. Find :

1} the transfer function

i) the time response when it is subjected to a unit-step
mnput
iii) the percentage overshoot with such an input
iv) the rise time ‘
b) With the help of mathematical equations, explain how the
stability of a process is determined numerically,
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- &) Explain the fllow ing mettwxds of controtlers tuning :

11 Oywn hwys tranaemt mospense mct!u:l,
1Y Fergler Nwbola methout

BN Dhaw the vanplete Naquist pht for a unity feedback
svatem hav ing the spen loop funtion

6
(140 8)(6» «) from this plot obtain all the

mfurmaton reganting absolute as well as relative stability.

Gis) =

4. 2 Whatis an opeimal tuning control? What are its different
appeoaches? hitp://www.rgpvonline.com

b)  The forward path transfer function of a Unity-fredback
6
s(1+0.15)(1+0.55)

Draw the Bode plot of G (s) and find the value of K so
that the gain maryin of the systemiis 20 4B,

comtrol system is givenas G(s) =

- >3 Explain the use of cascade and feed-forward control
l/ strategy for distillation column feed control.

M Explain Split range conuol strategy with suitable example.

y\ Explain in detail the gr:'neml purpose adaptive regulator.

b} Fumaces are often used o heat process streams (o
temperatures above J00°F. A tvpical fired fumnace may
have aheat duty of 100x 106 Brwhour, requinng roughly
1667 sefm (standand cubie feet per minwe) of natural
£as (methane has a fuel value of approximately 1000 Bu/sce),
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scf,
The cost of this fuel gas is on the order of $5/ 1022::58
yielding an annual fuel cost of $4.4 miltion/year-

combustion air is needed to assure complete combustlﬂ;lci
however, too much cxcess air wastcs encrgy '(ﬂlc heat X
air simply goes out the exhaust stack). T 00 little cxcesd
air leads to incomplete combustion, wasting energy “nh
poliuting the atmosphere with unbumed hydrocarbons. :
is important, then, to deliver an optimuin amount O

T combustion air to the furnace. With the large flow ra_tes
and high temperatures involved, maintaining safe operation
is also very important. The control system must be
designed so that excess combustion air is maintained, no
matter what is happeuing to the fuel gas flow rate. A fired
funace control system clearly needs to satisfy safety,
environmental, and economic criteria.

‘%) What is an interactive? Explain its effect on stability and
tuning of Multi loop control system.

b) The multivariable process is given by following transfer
function. http://www.rgpvonline.com

[12.8¢™° -18.9¢™
16.7s+1  21s+1
6.6¢77°  19.4e7
1109s+1 144s5s+1 |

Gwb(s) =

i) Design suitable static decouples,

ii) Develop multivariable control system.

MECH20 PTO
o |



[4]

/ a) Listsomeof theadvantages and disadvantages of sampled
data control system?

\/6) Discuss the effect of digital control on stability. tuning
and performance of control systems.



