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1.
Write short notes on the following






a)
Indirect pneumatic gauging devices

b)
Air gauging with electronic sensors 

c)
Multi gauging system 

d)
Multi check comparators

2. a)
Explain about the constructional features of piezo electric Accelerometers using sketches and techniques.








    b)
What are the environmental effects on piezo electric accelerometers?

3. a)
A variable reluctance type tachometer has 60 rotor teeth. 

          
The counter records 3600 counts per second. 

    
Determine the speed in rpm.








b) 
An Inductive pick up operating from a 60 tooth wheel is used with a digital 
frequency meter to determine the speed of rotation of a shaft on which the wheel 
is mounted the gating period is set to 104 (s and a reading of 0.024 is obtained on 
4 digital display. What shaft speed does this represent in r.p.s ? if the available     
gating periods are102 ,103 ,104 ,105 , 106 , 107 and 10 μs respectively, which would be the optimum setting of gating period for making this measurement.

    c)
While measuring speed of a steam turbine with Stroboscope single line images 
           
were observed for Stroboscope setting of 3000, 4000 and 5230 rpm. Calculate the 
           
speed of the turbine.


4. 
A piezo-electric crystal transducer is used for measuring the force transmitted from a structure to its support as shown in fig-1. The crystal is in the form of disc of dia 2cm, thickness 1mm, with a charge constant of 
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. The dielectric constant of crystal is 5 and its young’s modulus 
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. Capacitance of the cable is 20pF. The amplifier has its input a resistance of 20M( in parallel with a capacitance of 50pF, and has a gain of 50. Find the amplitude of force transmitted if the output signal e0 has amplitude of 0.5v at a frequency of 100HZ. Derive the formulae used.            
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5. 
With the help of neat sketches and mathematical relations explain the measurement of vibration using Piezo Electric Pick up.


6. 
Explain about the strain gauge load cell method of measuring density and give its applications.


7. a) 
Explain briefly about viscosity relationships.

      b) 
What is kinematics viscosity.

      c)  
Explain the reasons for consistency measurement.

8. a)
Define Dew Point Temperature, Relative Humidity and Specific Humidity. 

    b)
Explain about Galvanometric Hygrometer.
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1. a) 
What are the possible sources of errors in electronic comparator.



    b) 
Write a brief note on Electronic comparator. 





    c) 
Mention the characteristics of pneumatic comparators.


2. a)
Describe in detail about the principle of rotational velocity measurement.    

b)
How will you measure relative velocity? Discuss briefly about the basic Principle of any one method of relative velocity measurement.

3. a) 
A disc mounted on the shaft of a machine has 12 pattern points. The number of 
flashes projected on the disc by a Stroboscope is 6000 in a minute. Find the speed 
of the machine if the disc appears stationary and has single image of 12 points.


    b)
A stroboscope is directed at a rotating disc having five equi spaced radial lines on 
         
it. The highest flashing frequency at which a true pattern is observed is 2000 
         
flashes per minute. Give the other two flashing frequencies which would produce 

            i) a 5 line pattern and ii) a 10 line pattern.


4. a)
What are the two different types of Ring type Load cells? Compare them critically      
in all respects.                                                                                                                                                                                                                           

b)
The diameter of the steel cylinder of load cell is 30 mm. Four strain Ganges are           bounded to it and arranged in a wheat stone bridge fashion. The gauge resistance Rg = 120ohms.  Gauge Factor G.F=1.8 Determine the sensitivity of the load cell expressed in V/KN/V.  Modulus of elasticity is 200x10 9 N/m2.  Poissons’ ratio is 0.3.               

5. a)
When do you prefer frequency measurements  over period measurement?             Explain.       










    b)
How Lissajous figures are used for frequency measurements using CROS.

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

7. 

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

8. a)
What are the different types of psychrometers.




    b)
 Explain about laboratory Psychrometer.
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1. a) 
Explain with a neat sketch any type of comparator  you know and show clearly the advantages of magnification adopted.




 

b)
What do you understand by damping as referred to instrument? How the damping is achieved in various mechanical comparators?


2. 
Mention the types of calibration used in accelerometer and discuss briefly about the same.

3. a)
The speed of a shaft rotating at 2800 rpm is measured using a stroboscope. The stroboscope dial is slowly turned from setting of 4320 rpm to 1400 rpm corresponding to flash rate of 96 to 24 per second.
i) Indicate the speed settings which give single, double and triple steady images ii)what is the observation when the flashing rate is 50 per second.     


    b) 
In order to measure a speed higher than flashing rate of stroboscope, the flashing 
            rate was gradually reduced from the highest, noting all the speeds at which single 
            image is observed of a mark on the rotating object. These speeds are 20000, 
           15000, 12000 and 10000 rpm, calculate the actual speed. 

4. 
A force of 4000kgf is applied on a square-column type load cell. It is bonded with four strain gauges of 120 ohms each. The strain gauges are mounted on all the four sides of the column along the direction of the force. They are all connected in series to get the average strain and they form one arm of the wheat stone bridge. Given E= 2x104 kgf/cm2 gauge factor G.F=2.0.Cross section of Block 25mm X 25mm. Supply voltage to the bridge circuit = 6volts. What should be the value of the resistance in the standard arm of the bridge if the load cells into respond from thousand kHz for calibration?                    

5. a)
Explain the principle of measurements of frequency counter.

 

    b)  Compare the frequency measurement methods  using Frequency counters and Oscilloscopes.


6. 
What is vibrating cylinder sensor? Explain briefly about vibrating twin tube sensor and give its applications.


7. a)
List some devices for measuring viscosity in laboratory and industry and explain any one of them.








    b)
Explain the principle and operation of two float viscosity measuring method.
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8. a)
Explain about continuous recording psychrometer and explain Psychrometric chart.









    b)
Explain abut calibration of humidity sensors.
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1. a)  
Write in detail about fluid displacement comparators.




    b)
Discuss the construction and working principle of differential comparators.

2. 
Discuss briefly about the principle and specifications of the different practical Accelerometers.


3. a)
A stroboscope projects 6000 flashes per minute on a disc with 10 patterns             
mounted on the shaft of a machine  

i)
Find the speed of machine if the disc appears stationary and has a single image of points. 

ii) 
What would be the two possible shaft speeds if the 10 points appear to be revolving once in 12s?       





 

b) 
For the purpose of checking the dial calibration of a stroboscope the dial was set 
to 1000 rpm and flashes were allowed to fall on the shaft of a synchronous motor 
running perfectly at 1000 rpm. The single imager took 15s to complete a rotation 
and it was seen moving in the direction of rotation of the shaft 
  
i) 
what should have been the dial reading instead?

ii)
If the image had been moving opposite to shaft rotation what should
   
be the dial reading.                    

4. a)
Compare critically electronic weighting systems with mechanical weighting   Systems. 









b)
Given the specifications with typical values for electronic and mechanical Weighing systems.   



5. a)
Explain the basic principle of frequency measurement using digital frequency            
counters.









    b) 
What are the applications of frequency counters?


6.
Briefly explain Buoyancy method of density measurement and give its advantages, disadvantages and applications. 


7. a)
List some devices for measuring viscosity in laboratory and industry. Explain any one of them.








   b)
Explain velocity gradient for viscosity   liquids by way of a velocity profile curve.
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8. a) 
Explain electrolistic water analyzer and write its limitations. 


    b)
 Explain infrared analyzer. 
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