BITS PILAN!, DUBAI CAMPUS
Dubai International Academic City, Dubai, UAE
Semesteril 2012-2013
COMPREHENSIVE EXAMINATION (Closed Book)
BE (Hons) IV year EIE! Il CHEM
Course No : INSTR C451 ‘

Course Title  : PROCESS CONTROL
Date : 08.06.13 Time: 3Hours M.M = 80 (40%)

NOTE: 1. Ali the symbols and words carry their usual meanings, unless otherwise stated.
2. Total No of Pages.2, No of Questions. 7
3. Answer all the questions sequentiaily

1. Find the total no of variables, fotal no of equations & the degrees of freedom fdr the binary
distillation column shown in Figure 1. ; [12M]

Cooling waltcer

Distillate
Fp.xp

lproduct

F[CEU&: i

2. Draw the Bode plot (in the graph sheet) for the open loop transfer function with the following
dynamic components:
Gpls) = 50 i Gr(s) =1

- 5(1+0.25) (1+0.15)
and determine (1) gain cross over frequency (2} phase cross over frequency.
(Assume Lower frequency = 0.1 rad/ sec; Higher frequency = 20 rad/sec )

[12M]




3. Afirstorder system with a transfer function Gy(s) = 5/0.1s +1 is controlled with & feedback Pi
controller Ge(s) = Kc(1+1/ 7is). Assuming that the final control element has a transfer Gr=1 and that

the transfer function of the measuring device is Gn{s) = Km/ tas +1. Do the foillowing,
(a) Set Km=1, Tw = 1, and using the Routh criterion , find a pair of values Kc and 1

which yield stable ¢losed loop response.
(b} Using the values of Kc and T found in part {a), examine the effect of changing Kn on

the stability of the closed [oop response.

(¢} Do the same with T,
(d) Based on the results above, discuss the effect that measurement dynamics have on

the stability of the closed foop response. [12M]

4. Consider the tanks shown in Figure 2.Find the over alf fransfer function for a unit step input.
: [12M]

Flauee 2.

5. The open loop transfer function of a unity feedback systemis G(s) = ~(—f-{1—0)~ :
S8+

" Determine the gain K so that the system will have a damping ratio of 0.5. For this value of K

determine the setting times, peak overshoot, decay ratio and time to peak overshoot for a unit step
[12M]

input.

6A. Under what condition we should select FFC +FBC system.

6B. Mention any four major differences between FFC and FBC

6C. What is meant by cascade control system?

6D. What is meant by inferential complex control?

6E. What are the types of model based controllers? [5*2=10M]

7A. Compare the parameters overshoot & settling times for the £, | and D controllers.

7B. Mention the different methods of tuning for conventional controllers.

7C. What are the classification of control valve according to the flow lift characteristics? Explain.
7D. Explain the flapper nozzle system in pneumatic controllers.

7E. What is the transfer function of pure capacitive process? [5*2=10M]

ALL THE BEST
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BITS, PILANI - DUBAI
Dubai International Academic City, Dubai, UAE
Semesterll 2012-2013
TEST It/ (Open Book)
BE (Hons) IV year EIE / Il YEAR CHEM

Course No +INSTR C451/ CHE C441
Course Title  : PROCESS CONTROL
Date : 06.05.2013 Time: 50 Minutes M.M = 20 (20%)

NOTE: 1. Al the symbols and words carry their usual meanings, unless otherwise stated.
2. Answer all the questions. : '

1. A transient disturbances test is run on a process loop. The results of 9% controlling variable

change gives a process reaction graph as shown in Fig 1.Find the settings for three mode actions.
(oM

e —— — ———

Error (%}

T T T T T TTTTT

e
i
3

’}
1 2/
Time {min}

Flar. pROCESS REActor] CrefPH
| i0

7 s(s+2)
Find the rise fime, the percentage overshoot, peak time, decay ratio for a step input applied. [5M] -

2. Consider a unity feedback contro! system has an open loop transfer function G(s) =




3. Why is the controller design of process with dead time a particularly sensitive and difficult
problem? Explain. [3M]

4, Draw the response for the step inputto P, I, D, Pt, PD & PID controllers. [3M]

5. Non interacting capacities always result in an over damped or criically damped second order
system and never in an under damped system. Why? I2M]

6. For the second order system given below, if we infroduce a unit step change in the input then

what will be the percentage overshoot of the response?

Ols)= — -

st +s+1

ALL THE BEST
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BITS, PILAN! - DUBA}
Dubai International Academic City, Dubai, UAE
Semesterlt 2012-2013
TEST 1/ (Closed Book)
BE (Hons} iV year EIE / lIl YEAR CHEM

Course No - INSTR C451/ CHE C441
Course Title  : PROCESS CONTROL

Date : 24.03.201&/ Time: 50 Minutes M.M = 20 (20%)

NOTE: 1. All the symbols and words carry their usual meanings, unless otherwise stated.
2, Answer ali the questions.

1. Develop the mathematical model for the system shown in Figure 1. What are the state variables
for this system and what type of balance equafions have you used? All the flow rates are
volumetric and the cross sectional areas of the three tanks are A+, Az and As (ft?) respectively. The

flow rate Fs is constant and doesn’t depend on hs, while all other effluent flow rates are proportional
to the corresponding hydrostatic fiquid pressures that cause the flow. [6M]

Flaur el

2. For Fig 2, Find the fransfer function of the given process in terms of deviation variable. And also
identify what is the order of the given process. [5M]

P

T

W//////////é’f

1




- 3.Find the mathematical model {in time domain) of a process for the block diagram shown in Fig 3.
[3M]

4. Derive the state equations and find the degree of freedom for the stirred tank heater shown in
figure 4. [6M]

Stezm

Frgvee i,
ALL THE BEST
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ID No:

Name:

BITS, PILANI -~ DUBAI

Dubai International Academic City, Dubai, UAE
Semester | 2012-2013
QUIZ | [ {Closed Book)
BE (Hons) IV year EIE / Il YEAR CHEM

Course No : INSTR C451 1 CHE C441
Course Title  : PROCESS CONTROL
Date : 12.03.2015 Time: 20 Minutes MM =10 (10%)

NOTE: 1. All the symbols and words carry their usual meanings, unless otherwise stated.
2. Answer all the questions.

1. Mention the basic needs that the control system_has to classify. .
.y Q?U,FPWE«PS rd 'HQ ;!_‘12"»_@“& ‘é ,Q“rup-?-“*—-’ ao}“f'L’\ en (o
2. Casudg e &AL:{.‘Q
3. @Frfﬂ"uf?iar +He Pc(r[tb(y/\awﬂ@_ ? o c[ﬂwd‘c_s’
2. Mention the design elements of a process control system
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3. Draw the basic block diagrarr;t for the feed forward controller o satisfy the control objective.
iy 1L-4 v L: en e
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4. Mention the equilibrium equation for distillation column.
g B i
1
(4 (ot -1) o

5. Write the mass balance equation for the bottom section of distiflation column.

o é‘ .
“lj_,_k’:}\ Cl“’Z” = Vo V;"‘Li"'lLl‘

g. 12 psig process signal is equalto ...... “3*”’/’* ............... in electronic signal.

Consider the air heafing system used to regulate the temperature in a house (Fig 1). The heat is
supplied from the combustion of fuel oil. Refer the figure 1 to answer question no 7 to 10.

7. ldentify the _cgrlro’lgbjepﬁve & the available measurements.
l' .
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8. Is this a SISO system? Also identify the external disturbances.
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9. Develop a feed back control configuraficn to achieve your control objective.

Lop bho hese Tewp heel 671 offren b

aw—-—-gv'«'} _6 }\Q,;_ foj‘jﬂ.’; ,

10. Is feed forward control configuration possible for achieving your control objective?
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ALL THE BEST




