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Answer ALL questibns.
PART A — (10 x 2 = 20 marks)

Why do you need to develop mathematical model of a processes you want to
control?

What is a second order system? Write its general form of transfer function.
What is meant by Neutral zone in ON-OFF Controller?

List the advantages and disadvantages of PD controller.

What is meant by % decay ratio?

Write the equations for controller parameters in Ziegler-Nichols Tuning
method.

Draw the feedforward control scheme for a flow through pipe.
What is meant by reflux ratio?
What is the function of Valve positioner?

A valve with a ¢, rating of 4 is used to throttle the flow of a liquid for which

specific gravity G =1 .26. Determine the maximum flow through the valve for a
pressure drop of 100 psi.

PART B — (5 x 16 = 80 marks)

(a) Describe a simple thermal system in which incoming liquid is heated by
the heater in the tank and going out with higher temperature. Develop
first order transfer function of the thermal process.

Or
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Develop a mathematical model for the system shown in figure below.
What are the states for this system? All the flow rates are volumetric and
the cross sectional areas of the tanks are Ai, A2 and A3 (ft2), respectively.
The flow rate Fs is constant and does not depend on hs, while all other
effluent rates are proportional to corresponding hydrostatic liquid
pressures that cause the flow

3 l " Fs

hy,A2 hs,A3
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Describe the characteristics of P, PI, PID controller modes.

Or

Draw and Explain the electronic circuit for realizing the P, PI, PID, PD
Controller modes.

Discuss the Procedure for setting controller parameters by using
frequency response method.

Or

Explain the method of Process reaction curve and damped oscillation
method for tuning the controllers.

(i) Explain the concept of ratio control with an example. (8)

(i1) What is meant for split range control? Explain with an example. (8)

Or

Explain the application of feedforward control and cascade control in
distillation column.

(i) Explain the Principle of working and construction of I/P converter.

(8)

(ii) Describe the construction and working of a Solenoid. (8)
Or

(i) Explain the characteristics of a control valve. (8)

(i) Describe the steps to be followed for the control valve sizing. (8)
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