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B.Tech. Seventh Semester (Chemical Engineering) (CCS)
11659 : Process Dynamics and Control : 7 CH 03
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Notcs l. Answer three question from Scction A and three question liom Section B
2. Assume suitablc dala $herever necessary.
3. Diagrzrms and chemical equa:ions should be given wherevcr ncccss,ary.
4. Illustrate your answer necessary with the help ofneat sketches.
5. t-lse ofpen Blue,/Black ink/refill only for writing the ans\rcr book.

Discuss the characterjstics offirst order systcm lbr stcp forcing function in the input vaiable
ofthe systcm.

I' a)

3.

7

1b) \!.hat do you mean by non-intcracting rDulti capacity control system? Draw the response for
a step input for salrlc.

oll
'lhe overall aansl'er function ofthe control systcm is given as -

G(s) =
l6

1.5s2 +2.4s+6
A step change ofmagnitude 6 is introduced into the system calculate.
i) Overshoot
ii) Periodofoscillation
iii) Natural period ofoscillation
iv) Rise time
v) Ultimate value of resporse
vi) Maximum value of response

The ope[ loop kansfer function ofa control system is given as

Kc (0.5s + l)(rtst=-'' s(s+l)(s+0.s)
sketches the root locus diagram of the control system. lndicale oPen loop poles, zero.
breaka*ay point asymptotic lines the dircrtior in uhich the loci travel. Delermine the value
ofgain ofthe controller Kc. for which the system becomes just unstable.

OR

'l he opcn loop transfcr functiol ofa control system is given as -

-KcU(s)=-' s(0.Is l l)(l0s + l)
Sketch the asymptotic Bode diagnm ofcontrol lystem. Determine the value ofKc for $'hich
the control system is stable.

a) Describe the mechanism of proportional intcgral controllcr and derive the equation of
tansfer function lor thc samc.
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6.

1, a)

b)

c)

9. a)

b)

10. a)

b)

11.

t2.

+0-6s+l

b) Dcrive the respoose equation and offset equation for thc proportional Derivative contoller
for ser.,o-mechanism control problem

OR

a) The unity feed back control s.,-stem ii givcn a stcp changc ofmagnitude one ro the set poinl.
Detcmrine the offset and the m&ximum \alue ofthe response ofthe over alltransfer function

c(s)
R(s)

b) Discuss the *orking and industrial applications of the pleumatic control valuc with
diagr&n.

iil,](" ()N - t]

What is servo & Regulator cootrol problens'l l)iscuss the servo-mechanism confol
prohlern for negative feed hack systenr.

0.7

b) Explai:r feed forward conlrol ofdrLun boiler i chcmical lndustry

OR

a) Obtain the transfer C(s),R(s) for the biock diagram shown.

Discuss the following control ofreact,rrs.
i) Conlrol ofa CSTR, ii)

L

+

(ixrlrol o1 
-l 

ubular reaclor.

R C

Discuss Ziegler - Nichols optimum conlrolltjr scttings.

Explaio Nyquist stability crteria.

Discuss the cascade control with characteristic equation with help ofblock diagam.

Explain cascade contlol uscd in heat exchanger to maintain the outlet temp€ratue of
stleam?

OR

Discuss Ratio control aid mention thc exarnples ofralio control in chemical industries.

Explain *ith diagram feed 1br*ard con[ol ofdistillation column.

I)iscuss thc lollou'ing control strategir)s in slrell and lube heat exchimger-
i) By pass thc process fluid. ii) Controlling medium flow ratc
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