Code No: RR-212203

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

TRANSDUCERS AND INSTRUMENTATION COMPONENTS

 (Instrumentation and Control Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
Describe mathematical model of measurement system.




b)
A 0-150V voltmeter has a guaranteed accuracy of 1% of full scale reading. The voltage measured by this instrument is 75V. Calculate the limiting error in percent. Comment upon the result.


2. a)
Define gauge factor Gf for an electrical strain gauge. Compare the characteristics of metallic and semi conductor type strain gauges.   




b)
Explain with the aid of a circuit diagram the principle of operation of a strain measurement system with temperature compensation technique. 

3. a)
Show how output voltage signals proportional to linear displacements imparted to the movable plate of a parallel plate capacitor.

    b)
Discuss the problems encountered while measuring small displacements by capacitive transducers.

4. a)
Sketch the thermoelectric characteristics of commonly used industrial 
thermocouples. 

b) What is meant by cold junction compensation of a thermocouple? 

c) How is it carried out in practice? – Explain.



5. a)
Derive the expression for maximum power transmitted by a belt drive.

b) Explain the phenomenon of creep in belts.


6. a)
Explain with circuit diagram the operation of an integral windup of integral saturation as a control system.

    b)
Explain how the above is differently over come.


7. a)
In what way a pulse transformer is different from normal transformer.


    b)
A square waveform is given as input to a pulse transfer, sketch the O/P waveform.


    c)
Mention a few uses of pulse transformer.
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8. a)
With a neat diagram explain the working of 3-( stepper motor.



    b)
A three- phase variable stepper motor has the following parameters.


Average Phase winding Resistance    = 1 ohm


Average phase winding Inductance    = 30mH


Rated winding current                         = 3A.

Design a simple uni polar drive circuit, such that the electrical time constant is 

2 mSec at phase turn-on and 1 mSec. At turn-off, the stepping rate is 300 steps per second.     
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1. a)
Categorise various errors and explain the causes and suggest remedies.


b)
The true value of voltage across a resistor is 50V. The measurement find a value of 49V. Calculate (i) the absolute error (ii) the percent error (iii) the percent accuracy.

2. a)
Explain in detail the constructional features and the theory of operation of  the wire type strain gauge. 






b)
In an equal arm wheatstone bridge, the single active gauge has nominal resistance of 120 ohms, and is made of advance having a thermal coefficient of expansion of 30x10-6 m/m0C and temperature coefficient of resistance of 12x10-6ohm/ohm0C. The other three arms are fixed resistors having negligible temperature coefficients. If the gauge is bounded to steel having a thermal coefficient of expansion of 13x10-6 m/m0C. Calculate the bridge output for a 6°c rise in specimen temperature, if the gauge current is 0.25 mA.

3. a)
Show that a parallel plate capacitor serves as the most suitable transducer for measurement of linear and angular displacements.

    b)
Discuss the problems encountered while measuring small displacements by capacitive transducers.


4. 
With neat circuit diagram explain three lead wire RTD measuring 
system. Why it is used in many industrial temperature measurement 
problems.

5. a)
Describe in detail about and timing belt drives.


b) Mention the uses of V belt and timing belt drives.


6. a)
What is integral windup.


    b)
Explain how it affects the controller performance.


7. a)
What are the essential characteristics required of a switch.


b)
Mention different types of switches based on the number of circuits they can switch and the number of outlets for each circuit.


c)
Can active elements like diode and transistor be used as switch – Explain.
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8. 
A stepper motor driven by bipolar drive circuit has the following parameters.   
  


Winding inductance (average)
= 30mH


Rated current



= 5A


Total resistance in each phase

= 15 ohms


D.C supply



= 45V

       
When transistors are turned off, determine the 

        
a)  Time taken by the phase current to decay to zero.

        
b)  Proportion of the stored inductive energy returned to the d.c supply.
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1. a)
Explain with a block diagram an instrumentation system and explain the function of various blocks.









b)
The dead-zone of a certain plyrometer is 0.125 percent of the span. The calibration is 800oC to 1800oC what temperature change must occur before it is detected?


2. a) 
Describe an expression for full bridge circuit voltage sensitivity “Se” under constant voltage excitation.

                    



b)
Describe a null balance Wheatstone bridge arrangement capable of measuring incremental strains of 1 micro strain, for a standard 120 ohms, four-arm active bridge. Determine the range attainable with this set up.

3. a)
Explain how moisture content in grain, and granulated powder can be measured by means of a capacitive transducer. 


 b)
Is it possible to measure relative humidity by means of a capacitive transducer? Show how the capacitance variation is measured.     

4. a)
Describe a thermocouple with suitable sketches. 





    b)
Explain how it can be used to measure high temperature.

5. a)
Describe the system which makes use of belt drive.



    b)
Compare with the performance of chain drive.


6. a)
With a neat diagram explain the construction and working of metallic Bellows? 

    b)
Explain how it affects the controller performance.



7. a)
What does a magnetic amplifier amplify?

b) Is magnetic amplifier an energy converter if so how?

c) Draw the circuit diagram of a magnetic amplifier and explain how it exerts controls in a control system.


8. a)
Derive the expression for the transfer function of a field control dc motor.


    b)
Explain the working of a dc servomotor with a neat sketch.




    c)
Mention atleast two uses of servomotors as control element.
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1. a)
Define the terms (i) linearity (ii) Hysterisis  (iii) threshold  (iv) Resolution. 

b)
A 10 K
[image: image1.wmf]W

 variable resistance has a linearity of 0.1% and the movement of contact arm is 320o (i) Determine the maximum position deviation in degrees and the resistance deviation in ohm. If the instrument is to be used as a potentiometer with a linear scale of 0 to 1.6 volt, determine the maximum voltage error.


2. a) 
List of instruments used to measure temperature.  

          

 b)
Explain the working principle of bimetallic thermometer. 
 

    c) 
Discuss the merits and demerits of bimetallic thermometers.           

3. a)
How is angular displacement measured using capacitive transducer.

    b)
How is the rotational displacement measured by using capacitive transducer?

4. a)
Give a brief account of a temperature transducer. 




b)
A platinum resistance thermometer has a resistance of 40( what is 
the resistance when the temperature is 200(C? When the thermometer has a resistance of 40(, what is the value of temperature? The resistance temperature coefficient of platinum is 0.0039/(C


5.
Write short notes on:








   
a) Material used for belt drives  b) select a belt drive c) uses of belt drive.

6. a)
Explain the principle of working and design features of pressure relief values.

    b)
Explain the terms lift and capacity as applied to safty relief values.

7. a)
Differentiate between polarised and Non polarised relays.




      b)
Draw the circuit of a DC relay and explain its operation.




    c)
Explain how a relay can switch a higher current circuit with lower current inputs.

8. a)
Arrive at the transfer function of an armature control dc motor.

    b)
With a neat diagram describe the working of an armature control DC motor.

    c)
Show how a dc motor can be used as a component of a control system.
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