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Figure 1:

6. (a) Define frictional force and thrust force in a control valve.

(b) A diaphragm area of 600 square centimeters of a actuator is operated between
0.2 to 1.0kgf/cm2. Calculate the allowable friction and thrust forces. [8+8]

7. (a) Is the thermometer bulb and thermal well arrangement a non-interacting sys-

tem? Explain.
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(b) With neat sketches explain the non-interacting, interacting dead end and in-
teracting flow systems. [8+8]

8. (a) Explain the closed loop characterization of Cascade control systems.

(b) Explain the primary and secondary loop gain adjustment in a cascade control
systems. [8+8]
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1. (a) Discuss briefly about the various types of actuators.
(b) Explain the working of a solenoid. [8+8]
2. Differentiate between a continuous process and a batch process. A ccount
of one batch process and one continuous process with the di
3. (a) What is meant by process tuning and discuss theyvafious ds of tuning

controller parameters.
(b) Discuss the process reaction curve method. [8+8]
4. (a) A proportional controller has an_g tp ging linearly from 0 tolb psi

when the deviation e chan @ to 0 to 100 degrees. Calculate the
controller sen81t1V1ty
(b) In an integral con r theydeviation changes sinusoidally with time. Show

that the phase of lated variable is always 900 behind the deviation.
[8+8]
5. Derive th unction H(s s) for the liquid level system shown in the figure
2. Theresi a esvare hnear H and Q are deviation variables. Give numerical
values imyghe transfer function. [16]
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Figure 2:

6. What is a ratio control system? Discuss such a control system for a flow process.
[16]

7. The transfer functions of a multicapacity process for the process, measuring element
and final control element are 1/(5s+1)(2s+1), 1/10s+1 and 1.0 respectively if a
propeller is used:

(a) Find the crossover frequency.
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(b) AR at the crossover frequency.

8. (a) Write a note on different generations of Biosensors?

(b) Write a note on lon selective membranes?

* ok ok ok ok
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(a) Compare non interacting with interacting systems by giving respective transfer
functions.

(b) Discuss the effect on interaction step response of two tank liqui '@ system.

Define the concept of Cascade control and give the applica or@
[16]

ade control.
Write an essay on continuous cycling method o robllersettlings. [16]
A PD controller is used to control first ord with first order measuring ele-

ment. Determine the expression fo i

ffsefffor scrvomechanism control problem.

[16]
(a) How do you define ordé, of system?

(b npl first order and second order systems and explain.

(c) Write tra 1@‘

)
)
) nctiew’ for second order system and explain the terms.
(d) Expiéin ng factor. [2-+6-+4+4]
)
)

(a) Wri€ a note on cavitation and flashing problems in control valves.

(b) A valve discharges from a tank with a head of 20ft of water to a tank with a
head of 10ft and maximum flow rate is 100gpm. Calculate the value of Cv.
[8+38]

A control loop has four first order elements with time constants of 10, 2,1 and
0.1min.

(a) What is the critical frequency?

(b) What is the maximum overall gain? [8+8]
Explain in detail about Environmental Biosensors? [16]
* K K kK
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Figure 3:

A temperature alarm unit exhibit first order dynamics having time constant of
90sec is subjected to 90°C rise because of fire. An increase of 30°C is needed for
the alarm to respond. Calculate the time needed for signalling the temperature
range. 16]

Two non-interacting tanks are connected in series. The time constants are 7, = 7
=1 and R2 =1. Sketch the response of the level in tank2 if a unit step change is

made in the inlet flow rate to tankl. [16]

(a) What is a bioreceptor? What are the common bioreceptors?

(b) Discuss the applications of Biosensors in Aquatic & Soil samples? [8+8]

(a) What is meant by direct acting and indirect acting in pneumatic actuators.

(b) Explain the working of a pneumatic amplifier. [8+8]

A flow control system has a valve time constant of 10seconds, a process time con-
stant of 0.5second and measurement time constant of 1.0second.What is the maxi-
mum permissible value of K. [16]
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