Code No: NR/RR-311304

III B.Tech. I-Semester Regular Examinations, November-2004

PROCESS CONTROL

(Electronics and Control Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

---

1.a)
Explain the different process control variables.

   b)
Explain the different types of process control configurations.

2.a)
Define Controller? 

   b)
Explain the principle of different types of discontinuous controller modes with examples. And mention their applications.

3.a)
Explain about the design of a air supply system for pneumatic instruments?

   b)
Compare pneumatic transmission with electric transmission.

4.a)
Explain the operation of displacement type pneumatic PI controller with neat sketch.

   b)      Calculate the input – output relationship and state the kind of control action.
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5.a)

Explain about the operation of relay type actuator.

   b)
Discuss about sliding drum control valves.

6.
Describe briefly how the pressure of the steam is controlled in the boiler drum     

   
with mathematical explanation.

7.a)
What is reaction rate? Write about chemical equilibrium.

   b)
What are the different methods to improve forward reaction rate and to reduce

            reverse reaction rate?

8.
Write about boiling liquids and condensing vapors with its mass transfer equations. 
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1.a)
Obtain the expression for the resistance and capacitance for liquid system.

   b)
Explain how a regulatory system is different from servo system.

   c)
Explain the term dead time

2.a)
Explain with neat sketches, the characteristics of two position and three position controller modes?

   b)
What is continuous cycling method for tuning the PID Controller?  Suggest a suitable modification to over- come cycling for tuning the PID Controller?

3.
With a suitable example derive the step response of a first order and second   

   
order instrument and define the various terms related to it.

4.a)
Explain about the design of air supply system for pneumatic instruments.

   b)
Explain the principle of operation of hydraulic PID controller.

5.a)
Discuss about the advantages and disadvantages of feed forward control   system.

   b)
Give an example for feed forward control scheme and explain it.

6.a)
Discuss about the super heat steam temperature control.

   b)
Explain about the direct mixing heat exchange between two fluids with necessary mathematical explanation.

7.
Discuss the controlling of reactant flows with suitable examples, when the reactants and products are immiscible.

8.
Write about barometric condensers.
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1.a)
Obtain the expression for the resistance and capacitance for gas system.

   b)
Differentiate between batch and continuous process

2.a)
With an example, explain how offset error can be eliminated with an   integral controller.

   b)
With an illustration, explain the response of an integral controller to a constant error.  Show the effect of integral time of the response.

   c)
Write the advantages and disadvantages of an integral controller

3.
A step change of magnitude 4 is introduced into a system having the transfer function of     
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Determine     (a) Percentage of over shoot  (b) Rise time (c) Maximum value of y(t)    (d) Ultimate value of y(t)  (e) Period of oscillations

4.a)
Compare electronic controller with pneumatic controller.

   b)
Explain the principle of operation of hydraulic PD controller.

5.a)
Write a detail notes on pneumatic actuators.

   b)
Compare feed back and feed forward control system.

6.
Draw simple schematic of heat exchanger and explain the control. How  bypassing the heat exchanger improves dynamic response.

7.
Draw a neat figure of distillation column with its major control loops and explain. 

8.
What is inferential control?  Explain how it is used in controlling the rate of drying.
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1.a)
What is a self- regulation process? Explain it with an example.

   b)
Define the terms control variable, manipulated variable and load variable with suitable examples.

2.a)
Describe with necessary equations, the concept of single controller mode, which is sluggish in nature.

   b)
The reset action of an integral controller is 2.8 min. Express the integral controller constant in sec-1. What is the output of the controller to a constant  error of 3.5%

3.a)     Find the response for any one of the second order measuring element.

   b)     Briefly explain about hot wire anemometer.

4.a)
Explain the principle of operation of electronic derivative controller.

   b)
Explain the principle of operation of pneumatic PID controller.

5.
Explain Feed forward and Ratio control with appropriate examples?
6.
Explain about steam plant control system.

7.
Derive the expression for conversion rate in the back mixed reactor and give the             comparison about conversion rate and controllability for plug flow and back              mixed reactors.

8.
List various variables to be measured and controlled in nuclear power plant.
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