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INDUSTRIAL INSTRUMENTATION

(Electronics and Instrumentation Engineering)

Time: 3 Hrs.







Max. Marks: 80

Answer any Five questions

All question carry equal marks

- - -

1 a)
What Comparators? Explain how they are classified?

   b)
Describe one method for the measurement of small displacement?

2 a)
Describe the priniciple of operation of a stroboscope?

b)
While measuring the speed of a steam turbine with strobes cope, single line images are observed for stroboscope settings of 3000, 4000 and 5230 r p m.  Calculate the speed of the turbine?

3 a)
Explain the working and construction of a piezoelectric type accelerometer?

b) Describe one optical method for the measurement torque?

4
Describe with a neat diagram the working of a two float viscorator.  Describe its merits over the other methods.   

5 a)
Define the terms

i) Density

ii) Specific gravity

b)
In an air purge density measuring system the level of liquid in the tank is 100 cms.  An air pressure of 0.15 kg/cm2 is required to balance the liquid column.  Calculate the density and specific gravity of the liquid.

6
What is consistency?  Describe with a neat sketch a sliding cylinder Consistency meter in detail?

7
Explain the principle and working of a capacitance type humidity sensor with the relavent measuring circuits.

8
Write notes on

a) Gyroscope

b) Freanency Counters
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1 
Describe any magnetic method of measuring the relative velocity of a system?

2
Discuss how do the vibration analysis can be done by Halography?

3
What are the various methods in estimating the roughness of a surface?  Describe them in detail?

4
Describe how the thermal drying method is used in measuring the relative humidity

5
Describe the working principle of a two float viscorator?

6
Write short notes on

i) Chemical methods of measuring humidity

ii) Frequency Counters.

7
Describe the Units of viscosity specific gravity scales  used in petroleum industries?

8
Derive the merits and demerits of measuring the length and distance by optical methods?
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1 a)
What are the length standards?  Describe the line and end standards?

   b)
Describe the construction and working of  (i) length bars and (ii) Gange blocks.

2 a)
Describe any optical method for the measurement of distance?

b)
A  Vernier  calipers  has an accuracy of 0.02 mm.  The number of divisions crossed on the main scale are 18 while making a measurement.  The 43rd vernier division coincides with the main division.  Calculate the exact length.

3 
Explain the principle and working of a moving coil type transducer for linear velocity measurement.  What are its merits over the other types?

4 a)
Describe the construction and working of  a seismic type vibration transducer.

   b)
An accelerometer has a seismic mass of 0.05 kg and a spring constant of 3 x 103 N/M maximum mass displacement is I 0.02 mm. Calculate (a) maximum measurable acceleration (b) natural gravity.

5
Describe in detail with a neat sketch the bubbler tube method for the measurement of liquid density.

6
Explain the principle construction and working of a continuous capillary viscometer with necessary expressions.

7
Define the terms specific humidity and relative humidity.  Describe the construction and working of a wire electrode humidity sensor in detail.

8
Write notes on

a) Gamma ray density measuring device 

b) Wet and dry bulb psychrometer.
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1 a)
Distinguish between Primay standards, Secondary stands and working stands generally use with respect to measurement system?

   b)
What are the drawbacks of optical methods of measurement?

2 a)
Differentiate between tranolatinal & rotational velocity measurement

   b)
Explain the principle and operation of Alternating current tachometer?

3 a)
Mention the few uses of accelerometer?

   b)
Explain in detail about the optical Techniques for torque measurement?

4
Using a thin circular ring draw a sketch showing arrangement of strain gauge so that vertical and horizontal forces can be measured independent of each other?

5 a)
Distinguish between apparent viscosity and absolute viscosity?

   b)
Prove that the capillary and tube viscometers are the most accurate types of viscometer from Different viscosity/shear rate relationship?

6 a)
Describe different techniques for moisture measurement

   b)
Explain briefly about

i) Electrical hy-gromter

ii) Psy Chrometer type hy-grometer

7
Define PH value and explain how the glass electrode device is used for the measurement of PH value?

8
Write short notes on

a) Oscilloscope

b) Sychrometer

c) PIEZOELECTRIC METHOD
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