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Seventh Semester B.E. Degree Exami~ a-tion~ Jan./Feb. 2023 
Automation in Process Control 

Time: 3 hrs. . Max. Marks: 100 

Note: Answer any FIVE Juli questions, choosirg__ ONE full question from each module. 

Module-1 
1 a. Explain in detail about Final control opt ration with the help of block, diagram. (10 Marks) 

b. What is control system? Draw the'1>lock diagram of a physical control system shown in 
Fig Q l(b). t\ .... J 
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2 a. With a neat block diagra~ Jplain process co:qtt;,~1 ~j st~m. (06 Marks) 
b. i) Fi?d the_ working ~~ resulting fro~ 20D~) ~that is applied to 'a 1-cm radius forcing 

piston, 1f the workmg piston has a rad1u~of6cm 
ii) Also find hydraulit pressure. ~"" (07 Marks) 

c. A pressur~ ~i[!'e~'1rce o~ 1.1 Psi o~~> a cro~s ~ cons¥if1i~n m a 5cm diameter pipe. 
!he constnctlo'\ con~tant !~ 0.009m~rp,er ~ p~Y, _ Fmd : 
1) The flow r&,te m m /s n) The ~wi veloc1ty m m/s, 

. ~ A~ 
(07 Marks) 

. a ·:, Module-2 ~ "· 
3 a. Ex~la~ ih detail about cot tt~~ stem paramete}s.\. . . (10 Marks) 

b. A hqu1d - level controJ.::~ tein hnearly con~~rts a displacement of 2 to 3m mto a 4 to 20mA 
,,, coI}trol signal. A relay s~ es as the two pes1tion controller to open or close an inlet valve. 
", + I' . ~ ... " \ 1:he relay closes at f1 2.mA. and opens at Him.A. Find 

i) The relatiotfo~~een displacemeqt l~vel and current 
ii) The neutra~ one or displacemt nt gap in meters. (IO Marks) 

"" "' :.<-~., 
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Draw the· ot tput in the three, mode controller, when the error is changing as shown in 4 
Fig Q4. When Kr= 5, Kr -=1.:Q}/s, Ko= 0.5s, P0 = 20% 
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FigQ4 (20 Marks) 
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·th neat diagram, explain discret~;a~:~:~!ess control. ~ lSMT

731 1 5 a. I . a . b d . . (08 Marks) b. Explain how a discrete ~tate process can e escnbed i i erms of the objectives and 
hardware of the process with example. ~~ (12 Marks) 

OR ~V 
6 a. In an application ~f the Ziegler-~icho~s met~od ~ j~c~ss begins oscillation with a 30% 

proportional band m an 11.5 - mm penod. Fm~ e nommal three mode controller setting. 

7 

8 

9 

• . . ' (08 Marks) b. A proce~ Lrlequrrdes adJUS~menhts ~f setpO)P~: ro fflSPc2reasse production. t_ rarticular sequence 
must be 10 owe to ~r?v1de t e mcrea;(:S,. , , P3 are the set.,Rtµnts, p and PCR are 
the pressure and a critical pressure re~.£9t1vely and T and Tc~; the temperatures and 
critical temperature respectively. Di velop a flowchart that increase'uie setpoint as follows: 
I. Increase SPl by 1%. " , ~ , 
2. Wait 1 Os, test ~or pressure~ Q~hed to critical. ~" 
3. If the pressure 1s less tha~ crii:l.cal then ~~ 

a. Decrease SP2 by ½% l; , 
b. Increase SP3 by V~ _ ~ 
c. Wait for T < ~ R. 7 ~' 
d. Increase SP2 ~Y""t¾ \ · 
e. Go to ste(i~ Q 

4. lfthe pressG'fe iS"above critical ~ w '\ a. Dec~~~~ SP l by ½% ~ 
b. g e~ e SP2 by¼% . , 
c.{Go4,o step 2. . ~ ~ (12 Marks) 
-~ \ . . ~ odule-4 , JS , 

a. Explam two position controller~·1th neutral zone nflf<ii.?'from OP AMP s and a comparator 
and also draw_ the chara~te~ tie• i~ terms_ of volt~~ ~ , . ~\ (10 Marks) 

b. A controller 1s shown -~ ig' Q,(b) with scalmg
1
so that 0-10\i c&tesponds to a 0-100% 

output IfR2 = l0Kn a~ II scale error r~g 15,,/0V, find the val~ ofVo and R1 to support 
of 20% proportional b; ncl about a 50% f~~~r controller output. 
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, .:· ~ Ft~i(b) (10 Marks) 

a.' ( i xplain Derivatr de Electronic c~ llfi also draw a practical derivative mode OPAMP 
controller. . '1 . . · "~ _ _ 

2 (10 Marks) 
b. Suppose a pt'lii,rt10nal pneum~ ntroll

3
er h

1
a
5
s PA1_ -F~2d-h5c:'11 , x1 = 8cm and x2 = 5cm. 

The input~,i'tmtput press~re rauges ~re to ~1. 111: t e mput pre~sur~ that will drive 
the output from 3 to 15 Psi T,he setpomt pressure 1s 8Ps1 and PO = 1 0Psi. Fmd proportional 
band. ~ (10 Marks) 

t~ M~dule-5 
What is meant by V-F, converter? Explam charge Balancing VFC with neat diagram. a. l~ 

~1 . . • d ~ (10 Marks) b. Explain Dual slop~ ADC with neat crrcui;n wave1orrns. (lO Marks) 

in 4-bitJR.':2R Resistive Lad~er DAC, with circuit diagram and equations. (lO Marks) 
10 a. Expla . ·t diagram explam Flash Converter ADC. (10 Marks) b. With a neat-;c ircu1 , * * *2 of 2 * * 
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