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B.E./B.TECH. DEGREE EXAMINATION, DECEMBER 2020 
Second Semester  

IC18203-INSTRUMENTATION FOR THERMAL SYSTEMS 
(Regulation 2018) 

Time: Three hours                                                                                         Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Operation of McLeod gauge used for low pressure measurement is based on the principle 

of 
(a) gas law 
(b) Boyle's law 
(c) Charle's law 
(d) Pascal's law 
(e) McLeod's law 

2. Pressure of the order of 10"' torr can be measured by 
(a) Bourdon tube 
(b) Pirani Gauge 
(c) micro-manometer 
(d) ionisastion gauge 
(e) McLeod gauge. 

3. Which of the following instrument can be used for measuring speed of an airplane? 
(a) Venturimeter 
(b) Orifice plate 
(c) hot wire anemometer 
(d) rotameter 
(e) pitot tube. 

4. Which of the following instrument can be used for measuring high velocity air? 
(a) hot wire anemometer 
(b) rotameter 
(c) Venturimeter 
(d) laser doppler anemometer 
(e) none of the above 

5. What are the methods available for opacity measurement? 
6. What are the components combustion products? 
7. Why is instrument calibration necessary? 
8. What are the methods available for data storage and display? 
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PART B - (4 X16 = 64 marks) 
09. (a) (i) Why is an uncertainty analysis important in the preliminary stages of 

experiment planning? 
 (8) 

  (ii) A certain thermometer has a time constant of 15 s and an initial 
temperature of 20◦C. It is suddenly exposed to a temperature of 100◦C. 
Determine the rise time, that is, the time to attain 90 percent of the 
steady-state value, and the temperature at this time. 

 (8) 

(OR) 
 (b) What are Preliminary stages, intermediate stages and final stages of 

experimental program? 
(16) 

 
10. (a) (i) A diaphragm pressure gage is to be constructed of spring steel (E = 200 

GN/m2, μ = 0.3) 5.0 cm in diameter and is to be designed to measure a 
maximum pressure of 1.4 MPa. Calculate the thickness of the gage 
required so that the maximum deflection is one-third this thickness. 
Calculate the natural frequency of this diaphragm. 

 (8) 

  (ii) Describe the principle of operation of a McLeod gage.  (8) 
(OR) 

 (b) (i) Describe the method of temperature measurement by radiation.  (8) 
  (ii) Discuss about the temperature measurement by mechanical effects.  (8) 

 
11. (a) Discuss about the interferometer flow visualization technique. (16) 

(OR) 
 (b) (i) Discuss about the principle of hot wire anemometer.  (8) 
  (ii) Discuss about the principle thermal mass flowmeters.  (8) 
 
12. (a) Discuss about methods for measurement of combustion products. (16) 

(OR) 
 (b) Discuss about analog to digital and digital to analog convertors. (16) 


