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1.a)
Describe in detail about absolute and relative length measurement situations.

   b)
What are derived measurements, describe it in detail?


   c)
Describe in detail about standards and calibrations of length?

2. 
Describe the construction and working of the following type of Accelerometers

(a) Potentiometeric type
(b) LVDT type.

3.  
Describe in detail about the principle of:

(i) Eddy current or drag type tachometers(ii)
Electric generator type tachometers
4.
A dynamic force-measuring device can be represented by a second order system, with an effective mass of 200g, damping ratio of 0.7 and an undamped natural frequency of 10HZ.

(a). For a unit step force input, find the peak over shoot and the time taken for the output to be with in 5% of its steady state value.

(b) If the force to be measured were to increase linearly with time, find the %error after 5sec.
5.a)
Draw  the sketch and explain the principle of Generalized II order system,

         
representing a vibration pick-up transducer.





   b)
Describe the principle and working of electromagnetic transducer.

6.a) 
Explain briefly about vibrating probe method of measuring density.


   b)
Distinguish between density and specific gravity.


7. 
What are the industrial needs which make viscosity determination desirable? Classify the viscosity measuring instruments according to their principle of operation.



8.a)
 Explain capacitive hygrometer and microwave refractometer.



   b)
 Explain aluminums oxide hygrometer and write briefly sling psychrometer.
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1.a) 
How will you measure the length mechanically? Explain it.



   b)
How the electronic measurement is done in an industry. Explain the same?
   c)
Describe the use of electromagnetic and accoustic radiation for measuring the length in an industry.


2. 
Explain the different methods of measuring linear velocity using electromagnetic transducers.


3.a)   
Describe in detail about Ignition type Tachometers.


 
   b)   
Explain the basic principle of Stroboscopic Tachometer. 


4.
A Barium titanate has the dimensions of 5mmx5mmx1.5mm.the young’s modulus of Barium titanate is 12(
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F/m. A capacitance of 10PF in parallel with 100M( resistance is connected across the crystal. Calculate the rms value of voltage under open circuit and load conditions when a force of 0.0142 sin100t N is applied to the crystal. Calculate the rms value of deflection .The resistance of the crystal may be neglected.  

5.a)
What are the advantages of Piezoelectric pickups for vibrations measurements?

          
What are the materials exhibiting this effect?



   b)
Draw the circuit for charge generator model of the Accelerometer with cable and 

           derive the expression for the transfer function .


6. 
What is a strain gauge? Explain the strain gauge load cell method of measuring density.


7. 

Explain the different methods of measuring consistency along with their usage. 

8.a)
Explain briefly the calculation humidity of mixture from dew-point


temperature.







   b)
Describe about aluminums oxide hygrometer.

-*-*-*-
Code No: NR-311003









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

INDUSTRIAL INSTRUMENTATION

(Electronics and Instrumentation Engineering)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain the concept of automatic gauging system for measuring the length in an industry.
b)
Which method is best suitable for long length Measurement? Describe its construction and working principle in detail.


2.
Explain clearly about any one of the velocity transducer and Acceleration  

Transducer along with their characteristic curves. 


3.
Discuss in detail about: 


            (i)Slipping clutch tachometer      (ii)Resonance or vibrating type tachometer.
4.
A strain gage is bonded to a steel beam 0.25m long and has a cross-sectional area of 
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square meter. Young’s modulus of elasticity for steel is 207 
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. The strain gage has an unstrained resistance of 240( and a G.F of 2.20.when the load is applied, the gauge’s resistance changes by 0.013 (. Calculate the change in length of the steel beam and the amount of force applied to the beam.

5.
A seismic instrument, used for motion measurement, of an object, has m of 100 g, spring stiffness 1 N/mm and damping constant 8 N-s/m.  If the recorded motion has an amplitude of 3.5 mm, find the amplitude of motion of the object if the frequency of motion is 30 Hz.  Derive the formula used.


6. 
Explain the two methods of measurement of specific gravity.
7. 

Explain the different methods of measuring viscosity and give its applications. 

8.a)
 What is Psychrometer and explain about sling Psychrometer? 



   b)
 Explain briefly about aspirating Psychrometer.
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1.a)
Discuss in detail about the different methods used for smaller range of length measurement in an industry?





   b)
Write brief notes on planimeter and give its application.

2.
Describe briefly about the basic principle of Revolution counters and timers.   
3.
Describe the functioning  of a stroboscope and explain how speed of a rotating shaft can be measured by single pattern and multi pattern disc. How is this method used for measurement of slip of an Induction motor?  
4.
A torsion bar is made of mild steel and has a diameter of 25mm. The shear    modulus of mild steel is 80
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Suppose a torque of 
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 is applied to the bar, calculate the value of shear strain angle. If the bar is notched to 15 mm diameter, what is the value of shear sensitivity and the shear angle for the above torque. 

5.
A seismic motion transducer has a mass of 50 g. Its undamped natural frequency is 10 Hz and damping ratio is 0.6.  The relative motion of the seismic mass with respect to the frame of the transducer is converted to voltage by a first order transducer which has a static voltage sensitivity of 2 V/mm and time constant of 0.01s.  Find the output voltage for an input motion of 0.5 mm at a frequency of  30 Hz. Derive the formula used.



6.a) 
Explain with a neat diagram the radiation type of measuring density.


b)
Explain briefly about specific gravity scales generally used in the petroleum industries.










7.a) 
Distinguish between specific viscosity and relative viscosity.



   b) 
Explain briefly about industrial consistency meter.


8.a)
Define degree of saturation ((), and relative Humidity (() and explain about 

relation between ( and (.





   b)
Explain wet bulb temperature and its measurement.
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