Code No. 411352

IV-B.Tech I-Semester Supplementary Examinations, May-2004

PROCESS CONTROL

(Electronics and Control Engineering)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions
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---

1.a)
Explain the following terms:


(i) Process Variables.

(ii) Process degree of freedom.


(iii) Fluid Resistance.

(iv) Liquid Capacitance.

   b)
Explain the following with neat sketches:


(i) Thermal Process.

(ii) Liquid Process.

2.a)
Show that the time constant of a liquid vessel with turbulent resistance is              T = 2 HA/Q  .

   b)
Calculate the gas capacitance of a 10 cu ft vessel containing air at room temperature.

3.a)
Discuss the Ziegler-Nichols method to tune the optimum parameters of PID controller.

   b)
In an application of the Ziegler-Nichols method, a process begins oscillation with a 30% proportional band in an 11.5 minimum period.  Find the nominal          three-mode controller settings.

4.a)
Derive an expression for second-order response of fluid manometers.

   b)
A mercury U-tube has 2 ft total length of mercury in a 1/8 cm.  I-D diameter tube.  What is the period of oscillation and damping ratio.

5.a)
Draw PI controller circuit, explain the working principle and operation of the circuit.

b) Explain the principle of operation of pneumatic actuators.

6.
Explain the feed forward control scheme with neat sketch.  Give one example with block diagram representation.

7.
Discuss the following terms:


(i) Control-Valve sizing.

(ii) Control-Valve types


(iii) Cavitation.


(iv) Valve materials and services.

8.
Draw the control scheme of a distillation column for constant bottom product rate and constant reflux rate.  What assumptions are made in developing such a scheme?  What are its disadvantages?
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