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M.E. / M.TECH. DEGREE EXAMINATIONS, MAY 2019 

Second Semester 
IC18005 – SUPERCHARGING AND SCAVENGING 

 (Internal Combustion Engineering) (Regulation 2018) 
Time: Three Hours                                                                                         Maximum : 100 Marks (Use of approved data book is permitted) 

Answer ALL questions 
PART A - (10 X 2 = 20 Marks) 

1. What are the advantages of supercharging in an IC Engines? 
2. List any two differences between positive displacement blowers and centrifugal compressors. 
3. What are the different methods of turbo charging? 
4. Sketch a p-v diagram to show the gain in work obtained due to turbo charging. 
5. What is trapping efficiency? 
6. What is meant by short circuiting with reference to scavenging? 
7. Give short note on “Tuning”. 
8. What is the important role of a port in a MPFI engine? 
9. How does the muffler design affect the engine performance 
10. What are the differences between firing and non-firing engine tests? 

PART B - (5 X16 = 80 Marks) 
11. (a) (i) Briefly discuss the construction and working of roots blower. (6) 
  (ii) Draw neat sketch and explain various types of turbo charger? (10) 

(OR) 
 (b) A six-cylinder 4.5 litre four stroke supercharged engine operating at 4000 rpm 

has an overall volumetric efficiency of 150%. The compressor has an isentropic 
efficiency of 90% and a mechanical efficiency of 85% link with the engine. The 
compressor air is delivered to the engine cylinder at 57οC and 1.8 bar. The 
ambient conditions are 17οC and 1 bar. Calculate (i) The rate of heat rejection 
from the cooler. (ii) The power absorbed by the supercharger from the engine. 

 

(16) 
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12. (a) A eight cylinder turbocharged after cooled four stroke diesel engine operates with 

an inlet pressure of 1.7 bar at its maximum rated power of 2500 rpm. The bore is 
130 mm and stroke length of 140 mm and overall efficiency and volumetric 
efficiency is 90%. The compressor isentropic efficiency is 80%. Determine the 
power required to drive the turbo charger compressor. 

(16) 

(OR) 
 (b) (i) What is turbocharger surging? What are the causes of surging? (8) 
  (ii) Discuss the various types of engine exhaust manifold arrangements for 

turbocharged engine system. 
(8) 

 
13. (a) Explain neat sketch different methods of scavenging arrangement in two stroke 

engines. 
(16) 

(OR) 
 (b) With neat sketch explain Sankey diagram and its parameters for two stroke 

Engine. 
(16) 

 
14. (a) (i) A 2-stroke single cylinder diesel engine has a bore 125 mm, stroke 150 mm, 

compression ratio 15:1, runs on 1800 rpm, the atmospheric conditions are 
300 k and 1 atm. The trapping efficiency is 60%, air / fuel ratio= 30:1,      
LCV = 43000 kJ/kg, imep = 4.36 bar and ήit =35%. Evaluate: a) Scavenging 
ratio b) charging efficiency c) Delivery ratio d) scavenging efficiency. 

(8) 

  (ii) Explain Kandency effect in the process of scavenging of a two-stroke 
engine.  

(8) 

(OR) 
 (b) Explain various steps involved in design of intake and exhaust systems. (16) 
 
15. (a) (i) A 7 x 11.8-inch, one-cylinder 18HP crankcase scavenged engine operating 

normally at 720 rpm has an exhaust opening period of 136 degrees crank 
angle. The exhaust port connects directly into an exhaust pot of 2000 cubic 
inch of volume. From an exhaust pipe of 5.35 inch inside diameter leads to 
the atmosphere. What is the worst exhaust pipe length and what is the best 
exhaust pipe length? 

(10) 

  (ii) What is firing engine test? Discuss briefly. (6) 
(OR) 

 (b) (i) Discuss the emission characteristics on DI two stroke diesel engine.  (8) 
  (ii) Explain the developments of two stroke engine for improving scavenging 

process. 
(8) 

 


