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pt Any Five Questions at least two from each section: Time Allowed: 21/; hours. Unit: 2

'hstruction: Attem

|
nctions and

:';f'”), I?S ?)raw a clearer diagram representing four elements of prccess control with a comparator. Explain the fu
L physical ;mplementation of each element mentioned above. (16 marks)
& (b)) A digital meter has 10-bit accuracy, what is the resolution on the 20v range (2 marks)

(ii) A pressure sensor has an accuracy of =+ 2.2% of reading, and a transfer function of 27mV | kPa. If the output of
the sersor is 230mV, then what is the range of pressures that could give this ready (2 marks)
(5,)’ Describe the following pressure sensing elements stating sui‘able materials, mode of operation and basic characteristics
of such element. (i) Diaphragm (ii) Capsules (iii) Bellows (iv) Bourdon Tubes. (16 marks) (b) What is the average thermal
spee‘d of an oxygen atom at 320°R? The molecular mass of oxygen is 26.7x10"2’kg (4 marks)

detailing mode of operation and characteristics of each device. (i)

(a) Describe :he following processe® control transducers - :
Thermal couples (ii) Oritice plates (iii) Displacers (12 marks). (b) If the height of a column of water in fig 3b is 4.3m, what

is the pressure at P? Assume the areas at points 2 and 3 are 29cm? and 17cm? respectively?(S marks)
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SECTION B
47 (a) (i) What are the effects of setting the deriyative of a controller large? 6mks

(ii) Staiie the difference between FI aad PD in relation to ofizet crror of the coiir ol system. s
(b) For the control system shown in Fig.4 find the closed lcep tansfer function Y (s)/R(s) of the

system using Mason's gain rule. 10mks
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I
J. (a) Expla"in with diagrams the three iypes of controllers.9 mks
(b) (i) What do you understand by the gain of a controller? 2 m&s
(ii) For a/controller whose input charges by 20 % when the output to the controller i i
| ernc 'om 2 i
Calculate|the gain of the controller. 5 mks P feases from 23 units to 50 units.
(¢) Explain the following as applied to signal flow graph; transmittance, br
( | ; , branch, loop and f i
é, () (1)Wh’_y do Controllers Need Tuning? 2 mks i orvayd path gain. ¢ mks
8)1)) State two’ways of expressing the settings for the proportional mode. 2 mks
(i) State Nason’s gain rule for evaluating the transfer function of i
¢ : : a physical system. 3
(iii) What is the advantage of the signal flow graph technique over the s[:lczessiye}llalock di . ioni i
function of a system? 3 mks ‘ iagram reduction in evaluating the transfer

(c) Using theMason’s gain ryle, find the clcsed loo TT
. » clcsed loop transfer functic:: %' (s)/X(s) of the syste in Fi
T ystem shown in Fig.6. 70 mks
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INSTRL JCTIONS: Ansiver anyfour questons. TIME ALLOWED: 25 Hours ;
| L |
o | ,
J (i iSTION L : . ! e '
i Bricfly explain four reasons for process control.4mks ‘ [l oy il , i
7t b e R
. o S |
i WWith appropriate diagrans and example, expluin the difference behween an open loop and
! y 1
close foop control systens. 4y
(h) i State seven terms used (o identify signal flow graphs and define each of them. 7iks
I An integral controller has a resel action of 2.2 minules. Express the integral controller
constant ins " Find the output of this controller (o a constant error of 2.2%. Snks
QUESTION 2
() What is a controller mode? Imks, Give the analytical expression for the following modes: (b)

I.

| control and (d) Derivative control.6mks

-esent reverse action. 2mks ' (b) Give
adopted.2mks
control systent. 4mks

Propoitional control (¢) ntegra
it (a) Explainwhy proportional control mode equation rep

nwo practical applications where two position controllers can be
(.1 State the difference benveen Pl and PD in relation 1o offset error of the

in
() Explan multiposition controller mode. 4mks

QUESTIO V3

. L. ‘a) What is proce benveen set-point andprocess variuble?
mks (¢) Identify siz: process industries )
wsor of an industrial process desire
ot the measured variable
pes mainly used in the process control industry,

s control? 2mbks (b) Differentiaie
ou know. Imks , ; e
d 1o be kept 3 °C of 100 °C measyres
and bricfiv discuss then, Oraks

Stng

<

Vhe temperature sei
L 20 CC State dts set poinl o errort

NN

sricth explain three, maor signal 1y
e common adopted standards m each case 6inks i
QUEST'ON 4
s 3 general methods of signal conditioning.Snks

) Whar is signal conditionmy” Ltk (b) Discus
\/ I (ul Differentiale benveen transducer and sensor. 2mbks (b) List 3 fuctors that must be considered
velren selecting transducers in the process industry. 3mks
(e short notes on the following. give examples and support your discussion with schematic
dicg-ams vwhere necessary (@ Mechanical transducers. 3mks (b) Thermal transducers. 3mks (¢)
Gptical transducers. 3mbky &
QUESTION 3
i. Witk u detailed diagram, design a system of two variables for u feedback control system that will
* control the flow rate of mpul, temperature of fluid in the tank, and satisfy other conditions in the
process industry? 7mks
State Mason's guin rule
o shown in Fig O, find the closed loop transfe

and explain each terms. Sniks

) (s
1 function —=—=of the system
(s)

For the control sysie

using Mason's gain rule. Smhy

=

Fig. Qy
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e

\
Define error? Write short notes on the three major components of error?

What type of control is used in an application where noise is present, but }
where no offset cari be tolerated?

2. What is a process? Differentiate between set point and process variable?
With a detailed diagram, design a system of two variables that will control \
the flow rate, process variable and other conditions in the process ) ‘1‘
industry? Identify six process industries you know? i

4

~3. a. What is a Current-to-Pressure Converter? List and discuss 5 factors to
consider when selecting a transducer in the process control industry?

Jo eV
; 97
b. Write short notes on the following:

|/v'/‘
i- Mechanical transducer. — e j
ii. Thermal transducer. ——— (#" J0

iii. Optical transducer. .——  (Cyudd U ‘341‘}'
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4. Whatis a PLC? What are the major components of a PLC system? With a
well labejled diagram, explain the concept of PLC ladder logic?

5« State the Sampling theorem? How is Aliasing corrected? What are the :
functional components of an A/D board? Discuss in detail, the three kinds i
of signals used in Process Control industry?

6~What are the major disadvantages of proportional action control?Explain

in details, the three taskg associated with any control loop? Explain in

Jre o’
details, the reasons why manufacturers control the production process?
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