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2. Syllabus 
UNIT – I  
I.C. ENGINES: Four & two stroke engine – SI & CI engines- Valve and Port Timing Diagrams, Fuel injection systems for SI 
engines- Fuel Injection Systems for CI engines, Ignition, Cooling and Lubrication systems-Fuel properties and Combustion. 

UNIT – II  
Combustion in S.I. Engines : Normal Combustion and abnormal combustion – Importance of flame speed and effect of engine 
variables – Type of Abnormal combustion, pre-ignition and knocking (explanation of ) – Fuel requirements and fuel rating, anti-
knock additives – combustion chamber – requirements, types.  
Combustion in C.I. Engines: Four stages of combustion – Delay period and its importance – Effect of engine variables – Diesel 
Knock– Need for air movement, suction, compression and combustion induced turbulence – open and divided combustion 
chambers and fuel injection – fuel requirements and fuel rating.  

UNIT – III 
Testing and Performance of Engines: Measurement of cylinder pressure, fuel consumption, air intake, exhaust gas composition, 
Brake power – performance test-heat balance sheet and chart.  
Testing and performance of compressors:  

UNIT IV  
Positive displacement type 
Rotary flow compressors: Roots Blower, vane sealed compressor, Lysholm compressor- mechanical details and principle of 
working – efficiency considerations.  
Centrifugal flow Compressors: Mechanical details and principle of operation – velocity and pressure variation. Energy transfer-
impeller blade shape-losses, slip factor, power input factor, pressure coefficient and adiabatic coefficient – velocity diagrams – 
power.  
Axial Flow Compressors: Mechanical details and principle of operation – velocity triangles and energy transfer per stage degree 
of reaction, work done factor - isentropic efficiency- pressure rise calculations – Polytropic efficiency.  

UNIT-V 

Refrigeration: Mechanical refrigeration and types-unit of refrigeration-air refrigeration system, details and principle of operation-
applications of air refrigeration, vapor compression refrigeration systems-calculation of COP-effect of superheating and sub 
cooling, desired properties of refrigerants and common refrigerants-vapor absorption system-mechanical details-working principle. 
Use of p-h charts for calculations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Vision of the Department 
To develop a world class program with excellence in teaching, learning and research that would lead to growth, 
innovation and recognition. 
 
4. Mission of the Department 
The mission of the Mechanical Engineering Program is to benefit the society at large by providing technical 
education to interested and capable students. These technocrats should be able to apply basic and contemporary 
science, engineering and research skills to identify problems in the industry and academia and be able to develop 
practical solutions to them 
 
5. Program Educational Objects 
The Mechanical Engineering Department is dedicated to graduating mechanical engineers who: 

 Practice mechanical engineering in the general stems of thermal/fluid systems, mechanical systems and 
design, and materials and manufacturing in industry and government settings. 

 Apply their engineering knowledge, critical thinking and problem solving skills in professional engineering 
practice or in non-engineering fields, such as law, medicine or business. 

 Continue their intellectual development, through, for example, graduate education or professional 
development courses. 

 Pursue advanced education, research and development, and other creative efforts in science and 
technology. 

 Conduct them in a responsible, professional and ethical manner. 
 Participate as leaders in activities that support service to and economic development of the region, state 

and nation. 
 

6. Program outcomes 
The outcomes we desire are that our graduates demonstrate: 

 An ability to apply knowledge of mathematics, science, and engineering to mechanical engineering problems. 
 An ability to design and conduct experiments, as well as to analyze and interpret data. 
 An ability to design systems, components, or processes to meet desired needs. 
 An ability to function on multi-disciplinary teams. 
 An ability to identify, formulates, and solves engineering problems. 
 An understanding of professional and ethical responsibility. 
 An ability to communicate effectively with written, oral, and visual means 
 
 
 

7. Course objectives 
This course is designed to teach mechanical engineering students the application of thermodynamic 

principles to the design and optimization of engineering systems. Specifically, students will have the ability to 
apply the first and second law of thermodynamics to internal combustion engines, compressors and 
refrigeration systems. Student also have ability to design the fuel injections as well as ignition systems. Also, 
student have ability to optimize the fuels. 

 
8. Course outcome 

This course contributes to the following program learning outcomes:  
 Comprehensive, theory based understanding of the underpinning natural and physical sciences and the 

engineering fundamentals applicable to the engineering discipline. 
 Knowledge of contextual factors impacting the engineering discipline. 
 Fluent application of engineering techniques, tools and resources. 
 Effective oral and written communication in professional and lay domains. 

 
Upon successful completion of the course, student should be able to: 
 

 Demonstrate understanding of the nature and operating principles of systems like internal combustion engines, 
refrigeration systems and compressors which are involving in energy flows. 



 Describe and apply basic thermodynamic principles and laws of physics to analyzing and predicting 
performance of idealized forms of thermodynamic systems as well as actual systems. 

 Describe and assess benefits of improvements to thermodynamic systems. 
 Relate idealized thermodynamic system models to corresponding real systems. 

 
9. Instructional Learning Outcomes 

1. An ability to apply knowledge of mathematics, science, and engineering to mechanical engineering 
problems. 

2. An ability to design and conduct experiments, as well as to analyze and interpret data. 
3. An ability to design systems, components, or processes to meet desired needs. 
4. An ability to function on multi-disciplinary teams. 
5. An ability to identify, formulates, and solves engineering problems. 

 
10. Course mapping with PEOs and Pos 
1. Students will be able to analyze internal combustion engine with a given set of operational parameters and 

constraints, determine efficiency, its power output, and power required.  

2. Students will be able to make modifications to improve the performance of internal combustion engine.  

3. Students will learn the working principles of a refrigeration system. 

4. Students will be able to understand the second law limitation of thermodynamic efficiencies and will be able 
to sort out realistic and unrealistic thermodynamic system claims.  

5. Students will be able to analyze and determine cycle efficiency, work output and required heat input for a 
spark-ignition IC engine with a given set of operating parameters.  

6. Students will be able to analyze and determine cycle efficiency, work output and required heat input for a 
diesel engine with a given set of operating parameters.  

7. Students will be able to determine the moisture content in air and perform calculations for humidification and 
dehumidification.  

8. Students will be able to design a thermodynamic system such as internal combustion engines based on given 
constraints and availability of components and optimize its overall efficiency.  

9. Students will be able to understand the design and operation of thermal engineering systems including 
engines, power consuming systems, and refrigeration systems and apply this knowledge to the design of 
similar systems.  

10. Students will be able to understand and apply thermodynamic laws of air conditioning systems.  

11. Students will be able to understand combustion and chemical reactions as they relate to power generation 
systems 

 

 

 

 

 

 

 

 

 

 



 

 

 

11. Class Time Table 
 
Time 9.30-10.20 

10.20-
11.10 

11.10-
12.00 

12.00-
12.50 

12.50-
1.30 

1.30-2.20 2.20-3.10 3.10-4.00 

Period 1 2 3 4 

LU
N

C
H

 

5 6 7 

Monday TE- I KOM CRT CRT MACHINE DRAWING 

Tuesday GS MF&HM/PT LAB MF&HM* LIB/MENT/CACHE/SPORTS 

Wednesday MF&HM PT M-II M-II TE- I KOM* GS 

Thursday PT MF&HM KOM M-II* MF&HM/PT LAB 

Friday M-II PT* TE- I MF&HM MACHINE DRAWING 

Saturday KOM KOM TE- I* GS MF&HM PT M II 

 
12. Individual Time Table 

 
  1 2 3 4 LUNCH 5 6 7 

  9.30-
10.20 

10.20-
11.10 

11.10-
12.00 

12.00-
12.50 

12.50-
1.30 1.30-2.20 2.20-3.10 3.10-4.00 

MON  TE-1(A)              
TUE ED ECE-D    TE-I(B)      
WED     TE-I(B)     TE-I(A)       
THU           ED ECE-D  
FRI     TE-I(A)     TE-I(B)       
SAT  TE-I(B)     TE-I(A)            

 
 
 
 
13. Micro Plan with dates and closure report 

S.N
o 

Unit 
No. 

Total 
No. of 
classes 

Date Topic to be covered in One Lecture Reg/ 
Additional 

Teaching 
aids used 
PPT/BB 

1 

I 

1  7/12 Four & two stroke engine Regular BB 

2 2  9/12;11/12 SI & CI engines Regular BB 

3 2  12/12;14/12 Valve and Port Timing Diagrams Regular BB 

4 1  16/12 Fuel injection systems for SI engines Regular PPT 

5 1  18/12 Fuel Injection Systems for CI engines Regular PPT 

6 1  19/12 Ignition systems Regular PPT 

7 1  21/12 Cooling systems Regular PPT 

8 1  23/12 Lubrication systems Regular PPT 

9 2  26/12;28/12 Fuel properties and Combustion Regular PPT 

10 II 1  30/12 Normal Combustion and abnormal combustion Regular PPT 



11 1  1/1/16 Importance of flame speed and effect of engine 
variables Regular PPT 

12 1  2/1/16 Type of Abnormal combustion Regular PPT 

13 1  4/1/16 pre-ignition and knocking Regular PPT 

14 1  6/1 Fuel requirements and fuel rating, anti-knock 
additives Regular PPT 

15 1  8/1 combustion chamber – requirements, types Regular PPT 

16 1  11/1 Four stages of combustion Regular PPT 

17 1  13/1 Delay period and its importance – Effect of 
engine variables Regular PPT 

18 1  15/1 Diesel Knock– Need for air movement, suction, 
compression and combustion induced turbulence Regular PPT 

19 1  16/1 open and divided combustion chambers and fuel 
injection Regular PPT 

20 1  18/1 fuel requirements and fuel rating Regular PPT 

21 

III 

2  22/1;23/1 Measurement of cylinder pressure, fuel 
consumption, air intake Regular BB 

22 2  25/1;27/1  exhaust gas composition, Brake power – Regular BB 

23 2  29/1;30/1  performance test- Regular BB 

24 2 1/2; 3/2 heat balance sheet and chart.  Regular BB 

      Solving University papers     

      Assignment test-1     

      Mid Test-I     

25 1 8/2 Classification-fan, blower and compressors –  Regular BB 

26 1  10/2 positive displacement and dynamic types –  Regular BB 

27 1  12/2  reciprocating and rotary types. Regular BB 

28 

IV 

1  13/2 Roots Blower, vane sealed compressor, Lysholm 
compressor 

Regular BB 

29 1  15/2 mechanical details and principle of working – 
efficiency considerations.  

Regular BB 

30 1  17/2 Centrifugal flow Compressors: Mechanical 
details and principle of operation 

Regular BB 

31 1  19/2 velocity and pressure variation Regular BB 

32 1  20/2 Energy transfer-impeller blade shape-losses, slip 
factor, power input factor 

Regular BB 

33 1  22/2 pressure coefficient and adiabatic coefficient Regular BB 

34 1  24/2 velocity diagrams – power. Regular BB 

35 1  26/2 Axial Flow Compressors: Mechanical details 
and principle of operation 

Regular BB 

36 1  27/2  velocity triangles and energy transfer per stage Regular BB 

37 1  29/2 degree of reaction, work done factor - isentropic 
efficiency 

Regular BB 

38 1  2/3 pressure rise calculations – Polytropic efficiency.  Regular BB 

39 
V 

1  4/3 
Refrigeration: Mechanical refrigeration and 
types-unit of refrigeration-air refrigeration 
system, details 

Regular BB 

40 3  5/3;7/3;9/3 principle of operation-applications of air 
refrigeration Regular BB 



41 4  11/3,12/3,14/3, 
16/3 

vapor compression refrigeration systems-
calculation of COP 

Regular BB 

42 1  18/3 effect of superheating and sub cooling Regular BB 

43 1  19/3 desired properties of refrigerants and common 
refrigerants 

Regular BB 

44 3  21/3;23/3;25/3 vapor absorption system, mechanical details-
working principle 

Regular BB 

45 2  26/3;28/3 Use of p-h charts for calculations. Regular BB 

        Solving University papers     

        Assignment test-2     

        Mid Test-II     

    60 Tota number of classes required     
 

S.N
o 

Unit 
No. 

Total 
No. of 
classes 

Date Topic to be covered in One Lecture Reg/ 
Additional 

Teaching 
aids used 
PPT/BB 

1 

I 

1  8/12 Four & two stroke engine Regular BB 

2 2  9/12;11/12 SI & CI engines Regular BB 

3 2  12/12;15/12 Valve and Port Timing Diagrams Regular BB 

4 1  16/12 Fuel injection systems for SI engines Regular PPT 

5 1  18/12 Fuel Injection Systems for CI engines Regular PPT 

6 1  19/12 Ignition systems Regular PPT 

7 1  22/12 Cooling systems Regular PPT 

8 1  23/12 Lubrication systems Regular PPT 

9 2  26/12;29/12 Fuel properties and Combustion Regular PPT 

10 

II 

1  30/12 Normal Combustion and abnormal combustion Regular PPT 

11 1  1/1/16 Importance of flame speed and effect of engine 
variables Regular PPT 

12 1  2/1/16 Type of Abnormal combustion Regular PPT 

13 1  5/1/16 pre-ignition and knocking Regular PPT 

14 1  6/1 Fuel requirements and fuel rating, anti-knock 
additives Regular PPT 

15 1  8/1 combustion chamber – requirements, types Regular PPT 

16 1  12/1 Four stages of combustion Regular PPT 

17 1  13/1 Delay period and its importance – Effect of 
engine variables Regular PPT 

18 1  15/1 Diesel Knock– Need for air movement, suction, 
compression and combustion induced turbulence Regular PPT 

19 1  16/1 open and divided combustion chambers and fuel 
injection Regular PPT 

20 1  19/1 fuel requirements and fuel rating Regular PPT 

21 

III 

2  22/1;23/1 Measurement of cylinder pressure, fuel 
consumption, air intake Regular BB 

22 2  27/1; 29/1  exhaust gas composition, Brake power – Regular BB 

23 2  30/1;2/2  performance test- Regular BB 

24 2 3/2 heat balance sheet and chart.  Regular BB 



      Solving University papers     

      Assignment test-1     

      Mid Test-I     

25 1 9/2 Classification-fan, blower and compressors –  Regular BB 

26 1  10/2 positive displacement and dynamic types –  Regular BB 

27 1  12/2  reciprocating and rotary types. Regular BB 

28 

IV 

1  13/2 Roots Blower, vane sealed compressor, Lysholm 
compressor 

Regular BB 

29 1  16/2 mechanical details and principle of working – 
efficiency considerations.  

Regular BB 

30 1  17/2 Centrifugal flow Compressors: Mechanical 
details and principle of operation 

Regular BB 

31 1  19/2 velocity and pressure variation Regular BB 

32 1  20/2 Energy transfer-impeller blade shape-losses, slip 
factor, power input factor 

Regular BB 

33 1  23/2 pressure coefficient and adiabatic coefficient Regular BB 

34 1  24/2 velocity diagrams – power. Regular BB 

35 1  26/2 Axial Flow Compressors: Mechanical details 
and principle of operation 

Regular BB 

36 1  27/2  velocity triangles and energy transfer per stage Regular BB 

37 1  1/3 degree of reaction, work done factor - isentropic 
efficiency 

Regular BB 

38 1  2/3 pressure rise calculations – Polytropic efficiency.  Regular BB 

39 

V 

1  4/3 
Refrigeration: Mechanical refrigeration and 
types-unit of refrigeration-air refrigeration 
system, details 

Regular BB 

40 3  5/3;8/3;9/3 principle of operation-applications of air 
refrigeration Regular BB 

41 4  11/3,12/3,15/3, 
16/3 

vapor compression refrigeration systems-
calculation of COP 

Regular BB 

42 1  18/3 effect of superheating and sub cooling Regular BB 

43 1  19/3 desired properties of refrigerants and common 
refrigerants 

Regular BB 

44 3  22/3;23/3;25/3 vapor absorption system, mechanical details-
working principle 

Regular BB 

45 2  26/3;29/3 Use of p-h charts for calculations. Regular BB 

        Solving University papers     

        Assignment test-2     

        Mid Test-II     

    60 Tota number of classes required     
 

14. Detailed notes 
 
 
15. Additional topics 

 
Bootstrap air refrigeration system, Carnot vapor compression refrigeration system 
 

16. University Question papers of previous years 



CODE NO: R09220303  R09 SET No - 1 
II B.TECH - II SEMESTER EXAMINATIONS, APRIL/MAY, 2011 

APPLIED THERMODYNAMICS – I  
(MECHANICAL ENGINEERING)  

Time: 3hours         Answer any FIVE questions  
All Questions Carry Equal Marks  

-  - - 

               Max. Marks: 75 

1. a)  Derive the equation for efficiency of diesel cycle.  
b.  A four stroke diesel engine has a bore of 25 cm and stroke of 40 cm. Cut off takes place at 
8% of the stroke and initial pressure of the cycle is 0.1 MPa. Calculate the air standard efficiency, 
m.e.p. and power developed by the engine if it is running at 400 rpm.                                                         
[7+8]  

2. a)  With the help of a line diagram, explain the fuel atomizer.  

b. Differentiate between indicator diagram and valve timing diagram.                                         
[7+8]  

3. With all minute details, explain the factors affecting the knocking including the fuel 
characteristics     for S I Engines and C I Engines.                                                                                                        
[15]  

4.a)  With the help of diagrams, explain different combustion chambers used in CI engines 
and advantages of each.  

b.  What is meant by delay period and explain factors affecting the delay period.                        
[8+7]  

5.a)  Derive  an  equation  for  the  work  done  in  single  stage  reciprocating  compressor 
neglecting the clearance volume.  

b) Air  at  1  bar  and  270 C  is  taken  into  single  stage  single  acting  reciprocating  air 
compressor with law of pv1.1  = constant to a final pressure of 7 bar and compressor takes  1  
m3 /min.  Calculate the indicated power and isothermal efficiency.  Also calculate  the 
cylinder  dimensions  and  power  of  the  motor  required  to  drive
Compressor. Speed of compressor is 5 rps. Stroke to bore ratio 1.5:1, ηmech=85%,                              
ηtransmission=90%                                                                                                                                                              
[7+8]  
6.   A 4 cylinder 4 – stroke petrol engine having bore 6 cm and stroke 10 cm develops    65 N-m 
torque at 3000 RPM. Find the fuel consumption of the engine in kg/hr and brake mean effective 
pressure, if the relative efficiency of 50% and clearance volume is 60 cm3.  Take CV = 40 MJ/kg.             
 [15]  

7. a)  Explain the working details of steady flow rotary compressors and p – v curves of the 
same.  

b.  Derive the equation for the thermodynamics cycle work done for a rotary 
compressor.[8+7]  

8.  Write short notes:  
a.  Fuel rating methods.  
b.  P-θ Diagrams in Engine testing.  
c. Velocity triangles for axial flow compressor.                                                
[15]  



 

CODE NO: R09220303  R09 SET No - 2 
II B.TECH - II SEMESTER EXAMINATIONS, APRIL/MAY, 2011 

APPLIED THERMODYNAMICS – I  
(MECHANICAL ENGINEERING)  

Time: 3hours         Answer any FIVE questions  
All Questions Carry Equal Marks  

-  - - 

               Max. Marks: 75 

1. a)  Define mean effective pressure and explain its significance and measurement in 
an I.C. Engine.  
b.  A fiat car working on Otto cycle has initial pressure and temperature of 1 bar and 
250 C and pressure at the end of compression is 10 bar. Calculate the percentage clearance 
and thermal efficiency of the cycle.  Also  calculate  the  mean  effective              
pressure if the maximum pressure of the cycle is limited to 20 bar.            [7+8]  
2. a)  Compare and contrast the valve timing diagram and port timing diagram.  
b.  With the help of a neat diagram, explain the working of fuel injection system.   
[7+8] 
3. a) Explain the methods to control the knocking in SI engines.  
b.  Explain the significance of Octane number in the rating of SI engine fuels.          
[7+8]  
4. a)  What are factors which influence the delay period in CI engines? Explain.  
b.  What are the requirements of CI engine combustion chamber? Explain why weak mixtures 
give better efficiency in CI engines?           [ 7 + 8 ]   

5. a)  What is the effect of multistage compression on volumetric efficiency of reciprocating 
compressor?  
b.  In  single  stage  single  acting  air  compressor  of  30  cm  diameter,  40  cm  stroke  makes 
100RPM. It takes air at 1 bar and 200 C to a pressure of 5 bar. Calculate mean effective pressure and 
power required to drive it when compression is isothermal and adiabatic.           [7+8]  
6. Following date refers to a four stroke gas engine run for 1hr. RPM = 16,000; Missed cycles = 600; 
Net brake load = 1.6 KN; Brake circumference = 4 m; mep = 8 bar; Gas consumption = 22KL; CV of 
gas = 20 KJ/L; d = 25 cm; L = 40 cm; CR = 6.5; Calculate BP, IP, bsfc  and ηb.th, ηr                  
[15] 
7a)  Give the analysis of centrifugal compressors with the help of velocity diagrams.  
b.  Explain the effect of Pre-whirl in rotary 
compressors.  

            [8+7]  

8.  Write short notes on the following:  
a. Work done factor in axial flow compressor.  
b. Measurement of cylinder pressure.  
c.  Anti-knock additives.   

********  
  
  
  
  
  
  
  
  
  
  
  
  
 

           [15]  



CODE NO: R09220303  R09 SET No - 3 
II B.TECH - II SEMESTER EXAMINATIONS, APRIL/MAY, 2011 

APPLIED THERMODYNAMICS – I  
(MECHANICAL ENGINEERING)  

Time: 3hours         Answer any FIVE questions  
All Questions Carry Equal Marks  

-  - - 

               Max. Marks: 75 

1.a)  Why the dual cycle is also called as limited pressure cycle? Compare it with diesel cycle.  
b.  A diesel engine with a compression ratio of 15 has initial temperature of 295 K and 

pressure of 0.96 bar. The heat added at constant pressure up to 10% of the strike. 
Calculate the air standard efficiency of the cycle and indicated power.            [7+8]  

2.a)  What are different methods are adopted in cooling of an I.C. Engine? Explain in detail.  
b.  Why lubrication system is required in an I.C. Engine and explains one method with 

the diagram.                     [7+8]  

3.a)  What is meant by knocking? Explain the effects of knocking in SI engines.  
b.  Explain with the help of p-? diagram, different stages of combustion in SI engines. 
[7+8]  

4.a)  What are the different methods used in CI engines to create turbulence in the mixture? 
Explain its effect on power output and thermal efficiency of the engine.  

b.  What are the factors which will affect the delay period in CI engines? Explain.   [8+7]  

5.a)  Derive the equation for volumetric efficiency and discuss the effect of clearance on 
volumetric efficiency.  

b.  A single stage air compressor is required to deal with 30 m3  of free air per ht at 1 
bar. The delivery pressure at 450 RPM is 6.5 bar. Calculate clearance ratio, the IMEP, BP 

if  the  mechanical  efficiency  is  0.8,  isothermal  efficiency  is  0.76  and  volumetric 
efficiency is 0.75.                   [7+8]  

6.   A 6 cylinder, 4-stroke petrol engine  consumes 0.4 kg/min fuel when running  at 
4000RPM. Bore is 8 cm; Stroke is 10 cm. Clearance volume is 65 cm3 . The torque 

developed = 150 Nm. Calculate BP, BMEP,  breakethermal and  relative. CV = 40 MJ/Kg.  

[15]  
7.a)  Draw the velocity triangles and give the analysis of axial flow compressors.  

b.  Explain the significance of Degree of Reaction in axial flow compressors.          [8+7]  

8.   Write short notes:  
a. Exhaust blow down.  
b. Detonation and its effects.  
c. Heat balance sheet – importance.       ********  

  
  
  
  
  
  
  
  
  

 

           [15]  
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CODE NO: R09220303  R09 SET No - 4 
II B.TECH - II SEMESTER EXAMINATIONS, APRIL/MAY, 2011 

APPLIED THERMODYNAMICS – I  
(MECHANICAL ENGINEERING)  

Time: 3hours         Answer any FIVE questions  
All Questions Carry Equal Marks  

-  - - 

               Max. Marks: 75 

1.a)  Compare Otto, diesel and dual cycles for same maximum pressure and heat input 
condition.  
b.The temperature of air at the beginning and end of compression of an Otto cycle are 310K and 
600K. Calculate air standard efficiency of the cycle if engine develops 20Kw indicated thermal 
efficiency and relative efficiency. CV = 44MJ/Kg; Sp. gravity= 0.78.     [7+8] 

2.a)  Differentiate between air standard cycle and fuel air cycle. What assumptions are made 
in analyzing fuel air cycle?  
b. Explain with the help of line diagram the working of a simple carburetor.           [8+7]  

3.a)  What is meant by ignition lag in SI engines and explain the factors affecting the ignition 
lag.  
c. Explain what is meant by abnormal combustion and knocking in SI engines in detail. [8+7]  

4.a)  What is the effect of injection timing and rate of fuel injection on diesel knock?  
b Define swirl, squish, directional movement and turbulence in CI engine. Explain their 
significance in the design of CI engine combustion chambers.           [7+8]  

5.a)  What is the condition for maximum efficiency in multistage compression.  
b.  A single stage double acting air compressor running at 5RPS delivers air at 7 bar from 
1  bar and 270 C. The amount of free air delivered is 0.15 m3 /s. If the clearance volume 
is 5% of swept volume and index of expansion/compression is 1.3. Calculate the volumetric 
efficiency, indicated power and cylinder dimensions if L/D ratio as 1.2. [7+8]  

6. a) A two stroke diesel engine was motored when meter reading was 1.5 kW. Then the test 
on the engine was carried with following results:  

b) Brake torque = 120 N-m, RPM = 600; fuel used = 2.5 kg, CV of fuel = 41 kJ/kg; 
cooling water used = 820 kg. Rise in cooling water temperature is 1000  C. Exhaust gas 
temp = 3500 C; Room temp = 250 C; A:F = 32:1; Calculate BP, IP, Mechanical and 
indicated thermal efficiencies and heat balances on percentage basis.            [15]  

7.a)  Derive the equation for polytropic efficiency for a multi stage rotary compression.  
b.Derive the equation for energy transfer between fluid and rotor of rotary compressor. [7+8]  

8. Write short notes:  
a. Work done factor- significance in axial compressor.  
b. Determination of FP.  
c. Detonation   and its effects.
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1. (a) Draw the velocity triangles for the centrifugal compressor and derive the equation for 
the estimation of power required to compress the air. 
    (b) What are the function of lobes in Roots blower? Explain the working. [8+8] 
2. (a) Name the various measurements which are to be taken in a test of an I.C. engine? 
(b) An engine is used on a job requiring110Kw B.P., the mechanical efficiency of the engine 
is 80% and the engine used 50kg fuel per hour under the conditions of operation. A design 
improvement is made which reduces the engine friction by 5kW. Assuming the indicated 
thermal efficiency remains the same, how many kg of fuel per hour will be saved. [6+10] 

3. Explain swirl chamber, pre-combustion chamber, and air-cell combustion chamber    
    In CI Engines. [
4. (a) Clearly explain the various wet sump lubrication systems? 
(b)Compare wet sump and dry sump lubrication systems? [10+6] 

5. Explain different methods to achieve smooth engine operation in SI engines? [16] 
6. (a) Derive the equation for the work required to compress the air to the desired pressure in 
axial compressor. 
(b)An axial flow compressor with compression ratio of 5, draws air at 200C and delivers it a 
500C. Assuming 50% degree of reaction, find the velocity of flow if the blade velocity 
is100m/s. Also find the number of stages if work factor=0.85, α=100, β=400 and Cp=1.005kJ/kg-
K. [8+8] 
7. (a) Derive an expression for the shaft work of reciprocating air compressor assuming zero 
clearance volume. 
(b) Determine the minimum amount of work required to compress the unit of mass of air 
from1bar 288K to 40bar, if the law of compression is PV1.25 =Constant in a two stage 
compressor with perfect inter cooling by neglecting the clearance. 
8. (a) What are different factors affecting knock in SI engine? 

(b) What are knocking limited parameters in SI engine? 





 

 

17. Question Bank 
 

1. Clearly explain the various types of lubrication systems? 
2. (a) What is supercharging and turbocharging? How do these affect the performance of an engine? 

(b) Differentiate between indicator diagram and valve timing diagram. 

3. What are various types of SI engine cylinder designs, write in detail about them. (T type, L type, I type, F type 
etc.) 

4. Explain various types of ignition systems. 
5. The temperature of air at the beginning and end of compression of an Otto cycle are 310K and 600K. 

Calculate air standard efficiency of the cycle if engine develops 20Kw indicated thermal efficiency and 
relative efficiency. CV = 44MJ/Kg; Sp. gravity= 0.78. 

6. (a) What are different factors affecting knock in SI engine? 
(b) What are knocking limited parameters in SI engine? 

7. Explain with a neat sketch working of simple carburetor, and label the parts of the same. 
8.  With the help of a neat diagram, explain the working of fuel injection system in CI engines. 
9. (a) Give a detailed classification of IC engines based on cycle/ Fuel used/ Method of charging the same. 

(b) Bring out differences in two stroke and four stroke engines, explain the same with aid of diagrams. 

10. (a) With all minute details, explain the factors affecting the knocking including the fuel characteristics for S I 
Engines and C I Engines. 

(b) What are the essential qualities of SI and CI fuels, how is the rating done? 

11. List out various water cooled systems and discuss them in detail. 

 

12. A 4 cylinder 4 – stroke petrol engine having bore 6 cm and stroke 10 cm develops    65 N-m torque at 3000 
RPM. Find the fuel consumption of the engine in kg/hr and brake mean effective pressure, if the relative 
efficiency of 50% and clearance volume is 60 cm3.  Take CV = 40 MJ/kg. 

13. (a) With the help of diagrams, explain different combustion chambers used in CI engines and advantages of 
each.  

(b) What is meant by delay period and explain factors affecting the delay period. 

14. An unknown hydrocarbon fuel has the following Orsat analysis: 

CO2 = 12.5%; CO=0.3%; O2=3.1%; N2=84.1%. 

Determine air fuel ratio, fuel composition on mass basis, stoichiometric air fuel ratio and percentage of 
excess air, if any. 

15. Explain in depth what factors influence flame speed, during combustion, in SI engines. 
16. Explain each stage of combustion process in SI and CI engine. 
17. Define and Classify of compressors 
18. Explain the working principle of centrifugal compressor 
19. Explain the working principle of reciprocating compressor with the help of indicator diagrams 
20. Explain the working principle of Axial flow compressor 
21. Derive the expression for efficiency of centrifugal compressor 
22. Derive the expression for efficiency of reciprocating compressor 
23. Derive the expression for efficiency of axial flow compressor 



 

 

24. Define refrigerator and classify. Define Ton of refrigeration 
25. Explain the working principle of Air refrigeration systems (Bell-Coleman) and derive the COP expression 
26. Explain the working principle of Vapor compression refrigeration cycle and derive the COP expression 
27. Explain the working principle of Vapor absorption refrigeration cycle and derive the COP expression 

18. Assignment topics 

UNIT-I: I.C. ENGINES 
1 a What are the merits and demerits of two stroke I.C. engines over the four stroke I.C. engines? 

2 b Differentiate S.I. and C.I. engines. 

3 
a What is the need and requirement of cooling in I.C. engines? Will it be same for both S.I. and C.I. 

engines? 

b For a petrol engine explain the fuel system with a line diagram. How does it help to control the load 
variation? 

 A Explain the principle of working of a four stroke S.I. engine with a neat sketch. 

4 
B Why do you need lubrication in I.C. engines and name the types of lubrication. 

C Explain the principle of working of a battery ignition system with a neat sketch. 

UNIT-II: Combustion in S.I. Engines 

1 
a Describe phenomenon of pre-ignition in S.I. engines and discuss its effect on the performance. 

b Explain the phenomenon of knock in a S.I. engine with p- diagram. 

2  Show the phenomenon of detonation on pressure crank angle diagram and compare it with that of 
normal combustion. 

3 
a Discuss the effect of rate of pressure rise on engine operation. 

b What is flame speed in the normal combustion of S.I. engines and discuss its influence on combustion 
phenomenon. 

4 
a Discuss the factors which promote pre-ignition. 

b What is flame speed in the normal combustion of S.I. engines and discuss its influence on combustion 
phenomenon. 

5  Discuss the desirable principles of combustion chamber design for S.I. engines. 

Combustion in C.I. Engines 

1  Compare the normal combustion phenomena in SI and CI engines? 

2  Explain the terms ‘delay period’ and ‘knocking’ as referred to CI engines. 

3 a Explain the effect of the following operating parameters on delay period in C.I. engines. (i) Speed 
(ii) Air –fuel ratio (iii) Injection timing.  

 b How C.I. engine fuels are rated? Explain the methodology.  



 

  

4  Name a design of combustion chamber representing non-turbulent type and three different 
designs representing turbulent type. Sketch each of them to show major variables 

5  
What are the effects of the following variables on the diesel knock?                       (i) Injection timing 
and rate of fuel injection (ii) Surface to volume ratio of combustion chamber (iii) Turbulence 
caused in the combustion chamber. 

 

UNIT-III: Testing and Performance  

1  What is the significance of conducting the MORSE test? Explain the same in detail. 

2 

a 

During the trial of a four stroke diesel engine the following observations were recorded:  

Area of the indicator diagram         = 475 mm2,      Length of the indicator diagram         = 62 mm 

Spring number                                 = 1.1 bar/mm, Diameter of the piston                         = 100 mm 

Length of the stroke                        = 150 mm,       Engine RPM                                        = 375 

Determine (i) indicated mean effective pressure (ii) indicated power in kW. 

b 

The output of a single cylinder four stroke IC engine is measured by a rope brake dynamometer. The 
diameter of the pulley is 750 mm and rope diameter 50 mm. The dead load on the tight side of the rope 
is 400 N and the spring balance reading is 50 N. The bore is 150 mm and stroke is 190 mm. The engine 
consumes 4 kg/h of fuel at the rated speed of 1000 rpm. The calorific value of the fuel is 44 MJ/kg. 
Calculate the brake specific fuel consumption, BMEP and the brake thermal efficiency. If the mechanical 
efficiency is 80%, calculate the IP, IMEP, indicated specific fuel consumption and indicated thermal 
efficiency.  

3 

a Why testing of engine is necessary? Describe the various methods for determination of indicated power 
of an engine. 

b 

A single cylinder internal combustion engine gave the following results when put to a trial test. 

Area of the indicator diagram              = 12 cm2,  Length of the indicator diagram          = 8 cm 

Spring scale                                         = 2.8,         Diameter of the piston                         = 21 cm 

Length of the stroke                             = 28 cm,    Engine speed = 370 RPM. Determine IP of the engine 
when (i) working on four stroke cycle and (ii) working on two stroke cycle. 

4 

a Explain various methods of determining the brake power of an engine. 

b 

A six cylinder, single acting internal combustion engine has the piston speed of 540 m/min, piston 
diameter 12 cm and stroke length 18 cm. While developing 60 kW BP, it gave mechanical efficiency 
equal to 80%. Mean effective pressure acting on the piston face is 4.063 bars. The specific fuel 
consumption per BP hour is 0.3 kg. If the calorific value of the fuel used is 42000 kJ/kg, determine   (i) 
whether it is a two stroke or four stroke engine (ii) thermal efficiency of the engine based on brake 
power.  



 

 

5  

In a test with a four cylinder four stroke petrol engine, the following results are obtained for a particular 
setting and speed. 

BP with all cylinders working      = 24.0 kW,   BP with No.1 cylinder cut off      = 16.2 kW 

BP with No.2 cylinder cut off      = 16.7 kW,    BP with No.3 cylinder cut off      = 16.8 kW 

BP with No.4 cylinder cut off      = 17.3 kW 

Estimate the IP of the engine and its mechanical efficiency. 

UNIT-III: COMPRESSORS 

1  Explain the terms effective swept volume and displacement volume of the compressor. 

2  
A single acting compressor has zero clearance, stroke of 20 cm and piston diameter 15 cm. When the 
compressor is operating at 235 rpm and compressing air from 10 N/cm2, 25 0C to 41 N/cm2, find (i) the 
volume rate of air handled and (ii) the ideal power required. 

3  Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio. 

4  
A double acting compressor takes in air at 100 kpa and delivers it to the receiver at 1000 kpa. The speed 
is 200 rpm, diameter is 150 mm and the stroke length is 220 mm. Calculate the capacity of the motor 
required. 

5  
Air is to be compressed in a single stage reciprocating compressor from 101.3 kpa and 15 0C to 700 kpa. 
The free air delivery is 0.3 m3/min when the compressor speed 1000 rpm. If the compressor is single 
acting and has a stroke/bore ratio of 1.2, calculate the bore size required 

UNIT-IV: Rotary (Positive displacement type) 

1  Discuss the merits and demerits of rotary compressor over reciprocating compressor. 

2 
a List the various types of rotary compressors. 

b Explain with a neat sketch, the working of a vane blower. 

3  
A centrifugal compressor receives air at the rate of 1400 m3/min at 100 kpa and 35 0C and delivers at 
350 kpa. It has an isentropic efficiency of 82%. Mechanical losses amount to 2.5% of the shaft power. 
Determine the power required and exit air temperature. 

4  How does the working of centrifugal compressor differ from the axial flow compressor? Explain. 

Axial Flow Compressors 

1 
a An 8-stage axial flow compressor takes in air at 20 0C at the rate of 180 kg/min. The pressure ratio is 6 

and the isentropic efficiency is 0.9. Determine the power required. 
b Explain with a neat sketch, the working of a axial flow compressor 

2 
a Explain the term degree of reaction and point out the difference between the blading of a reaction 

turbine and that of an axial flow compressor. 
b Define Polytropic efficiency and isentropic efficiency. 

3  Explain the phenomenon of stalling of blades in axial flow compressors. 



 

  

4  
Describe the fields of applications of axial flow compressors.  Explain why nowadays axial flow 
compressors are largely used for aviation gas turbines. 

 

UNIT-IV:REFRIGERATION: 

Air refrigeration System: 

1. A refrigerator working on Bell-Coleman cycle (Reverse brayton cycle) operates between 1 bar and 
10 bar.  Air is drawn from cold chamber at -10ºC.  Air coming out of compressor is cooled to 50ºC 
before entering the expansion cylinder.  Polytropic law P.V1.3 

 = constant is followed during expansion and compression.  Find theoretical C.O.P of the origin. Take 
 and Cp = 1.00 kJ/kg 0C for air.  
2. An air refrigerator working on the principle of Bell-Coleman cycle.  The air into the compressor is 
at 1 atm at -10ºC.  It is compressed to 10 atm and cooled to 40ºC at the same pressure.  It is then 
expanded to 1 atm and discharged to take cooling load. The air circulation is 1 kg/s.    
      The isentropic efficiency of the compressor = 80% 
      The isentropic efficiency of the expander     = 90% 
 Find the following: 
i) Refrigeration capacity of the system 
ii)C.O.P of the system  
 Take   = 1.4, CP = 1.00 kJ/kg ºC  
3. A Carnot refrigerator extracts 150 kJ of heat per minute from a space which is maintained at -20°C 
and is discharged to atmosphere at 45°C.  Find the work required to run the unit.  
4. A cold storage plant is required to store 50 tons of fish.   
The temperature at which fish was supplied = 35°C  
Storage temperature of fish = -10°C  
CP of fish above freezing point = 2.94kJ/kg°C 
Cp of fish below freezing point = 1.26 kJ/kg°C 
Freezing point of fish = -5°C 
Latent heat of fish = 250 kJ/kg 
If the cooling is achieved within half of a day, find:  
a) Capacity of the refrigerating plant  
b) Carnot COP  
c) If actual COP = Carnot COP/2.5 
 find the power required to run the plant.  
5. A boot strap cooling system of 10 tons is used in an aeroplane.   The temperature and pressure 
conditions of atmosphere are 20°C and 0.9 atm.  The pressure of air is increased from 0.9 atm to 1.1 
atm due to ramming.  The pressures of air leaving the main and auxiliary compressor are 3 atm and 4 
atm respectively.  Isentropic efficiency of compressors and turbine are 0.85 and 0.8 respectively.  50% 
of the total heat of air leaving the main compressor is removed in the first heat exchanger and 30% of 
their total heat of air leaving the auxiliary compressor is removed in the second heat exchanger using 
removed air.  Find: 
a) Power  required to take cabin load  
b) COP of the system 
The cabin pressure is 1.02 atm and temperature of air leaving the cabin should be greater than 25°C.  
Assume ramming action to be isentropic.  
 
6. A simple air cooled system is used for an aeroplane to take a load of 10 tons. Atmospheric 
temperature and pressure is 25°C and 0.9 atm respectively.  Due to ramming the pressure of air is 
increased from 0.9 atm, to 1 atm.  The pressure of air leaving the main compressor is 3.5 atm and its 
50% heat is removed in the air-cooled heat exchanger and then it is passed through a evaporator for 
future cooling.  The temperature of air is reduced by 10°C in the evaporator.  Lastly the air is passed 



 

 

through cooling turbine and is supplied to the cooling cabin where the pressure is 1.03 atm.  Assuming 
isentropic efficiency of the compressor and turbine are 75% and 70%,  find  
a) Power required  to take the load in the cooling cabin 
b) COP of the system.  
The temperature of air leaving the cabin should not exceed 25°C. 

Vapour compression refrigeration system: 
1. Determine the work of compression and cooling effect produced by the cycle.  
2. An ideal refrigeration cycle operates with R134a as the working fluid.  The temperature of 
refrigerant in the condenser and evaporator are 40ºC and -20ºC respectively.  The mass flow rate of 
refrigerant is 0.1 kg/s.  Determine the cooling capacity and COP of the plant. 
3. A R-12 plant has to produce 10 tons of refrigeration.  The condenser and evaporator. A Carnot 
refrigerator using R12 as working fluid operates between 40ºC and -30ºC. temperatures are 40ºC and -
10ºC respectively.  Determine 
a) Refrigerant flow rate  
b) Volume flow rate of the compressor 
c) Operating pressure ratio 
d) Power required to drive the compressor 
e) COP  
4. A NH3  refrigerator produces 100 tons of ice from water at 0ºC in a day.  The cycle operates 
between 25ºC and -15ºC .  The vapor is dry saturated at the end of compression. If the COP is 50% of 
theoretical COP, calculate the power required to drive the compressor. 
5. In a refrigerator the power rating impressed on the compressor is 1.2 kW.  The circulating wire in 
evaporator is 5 kW and the cooling water took away 10 kW from condenser coil.  The operating 
temperatures range is 18ºC and 0ºC and their corresponding latent heats are 170 kJ/kg and 230 kJ/kg 
and the difference between the liquid energy is 35 kJ/kg.  Find  
(1) the actual COP of the system (2) relative COP, assuming the vapour is just dry and saturated at the 
end of the compression.  
6. A water cooler using R12 refrigerant works between 30ºC to 9ºC. Assuming the volumetric and 
mechanical efficiency of the compressor to be 80 and 90% respectively, and the mechanical efficiency 
of motor to be 90% , and 20% of useful cooling is lost into water cooler, find: 
 1) The power requirement of the motor 
2) Volumetric displacement of the compressor 
 Given C  (saturated vapour at 30ºC) = 0.7 kJ/kg K 
Vapour Absorption system: 
1. The operating temperatures of a single stage vapour absorption refrigeration system are: generator: 
90 0C; condenser and absorber: 40 0C; evaporator: 0 0C. The system has a refrigeration capacity of 
100 kW and the heat input to the system is 160 kW. The solution pump work is negligible.   
a) Find the COP of the system and the total heat rejection rate from the system.  
b) An inventor claims that by improving the design of all the components of the system he could 
reduce the heat input to the system to 80 kW while keeping the refrigeration capacity and operating 
temperatures same as before. Examine the validity of the claim. 
 
2. A single stage vapour absorption refrigeration system based on H20-LiBr has a refrigeration 
capacity of 300 kW. The system operates at an evaporator temperature of 50C and a condenser 
temperature of 500C. The concentration of solution at the exit of absorber and generator are 0.578 and 
0.66, respectively. Assume 100 percent effectiveness for the solution heat exchanger, exit condition of 
refrigerant at evaporator and condenser to be saturated and the condition of the solution at the exit of 
absorber and generator to be at equilibrium. Enthalpy of strong solution at the inlet to the absorber 
may be obtained from the equilibrium solution data.  
Find: 
a) The mass flow rates of refrigerant, weak and strong solutions 
b) Heat transfer rates at the absorber, evaporator, condenser, generator and solution heat exchanger   
c) System COP and second law efficiency 



 

  

 
19. Unit wise Quiz Questions 

 
1. Advantage of reciprocating IC engines over steam turbine is 
(a) Mechanical simplicity 
(b) Improved plant efficiency 
(c) Lower average temperature 
(d) All of the above 
2. The intake charge in a diesel engine consists of 
(a) Air alone 
(b) Air + lubricating oil 
(c) Air + fuel 
(d) Air + fuel +lubricating oil 
3. Disadvantages of reciprocating IC engine are 
(a) Vibration 
(b) Use of fossil fuels 
(c) Balancing problems 
(d) All of the above 
4. Gudgeon pin forms the link between 
(a) Piston and big end of connecting rod 
(b) Piston and small end of connecting rod 
(c) Big end and small end 
(d) Connecting rod and crank 
5. Engines of different dimensions, power and speed are compared on the basis of 
(a) Maximum pressure 
(b) Fuel consumption 
(c) Mean effective pressure 
(d) Unit power 
6. In a four-stroke IC engine cam shaft rotates at 
(a) Same speed as crank shaft 
(b) Twice the speed of crank shaft 
(c) Half the speed of crank shaft 
(d) None of the above 
7. Thermal efficiency of CI engine is higher than that of SI engine due to 
(a) Fuel used 
(b) Higher compression ratio 
(c) Constant pressure heat addition 
(d) None of the above 
8. SI engines are of 
(a) Light weight 
(b) High speed 
(c) Homogeneous charge of fuel and oil 
(d) All of the above 
9. Compression ratio in diesel engine is of the order of 
(a) 5-7 
(b) 7-11 
(c) 11-12 
(d) 12-20 
10. Main advantage of two stroke engine over four stroke engine is 
(a) More uniform torque on the crank shaft 
(b) More power output for the cylinder of same dimensions 



 

 

(c) Absence of valves 
(d) All of the above 
11. Engine used for ships are normally 
(a) 4-stroke SI engine of very high speed 
(b) 2-stroke CI engines of very high power 
(c) 4-stroke CI engines of high speed 
(d) 2-sroke SI engines of high power 
12. An IC engine gives an output of 3kW when input is 10,000 J/s. The thermal efficiency of the engine is 
(a) 33.3% 
(b) 30% 
(c) 60% 
(d) 66.6% 
13. In a reciprocating engine with a cylinder diameter of D and stroke of L, the cylinder volume is 
(a) π/4D2L x clearance volume 
(b) π/4D2L-clearance volume 
(c) π/4D2L+clearance volume 
(d) π/4D2L/clearance volume 
14. if L is the stroke and N is the rpm, mean piston speed of two-stroke engine is 
(a) LN 
(b) LN/2 
(c) 2LN 
(d) None of the above 
15. Equivalence ratio is 
(a) (Actual fuel/air ratio)/(Stoichiometric fuel/air ratio) 
(b) (Stoichiometric fuel/air ratio)/(Actual fuel/air ratio) 
(c) (Stoichiometric fuel/air ratio)/(Actual air/fuel ratio) 
(d) (Actual air/fuel ratio)/(Stoichiometric fuel/air ratio) 
16. The volumetric efficiency of SI engine is comparatively 
(a) Lower than CI engine 
(b) Higher than CI engine 
(c) Will be same as CI engine 
(d) None of the above 
17. The range of volumetric efficiency of a diesel engine is 
(a) 65-75% 
(b) 75-85% 
(c) 85-90% 
(d) 90-95% 
18. Relative efficiency is the ratio of  
(a) Actual thermal efficiency/mechanical efficiency 
(b) Actual thermal efficiency/air standard efficiency 
(c) Air standard efficiency/actual thermal efficiency 
(d) Mechanical efficiency/actual thermal efficiency 
19. Brake specific fuel consumption is defined as 
(a) Fuel consumption per hour 
(b) Fuel consumption per km 
(c) Fuel consumption per bp 
(d) Fuel consumption per brake power hour 
20. Engine can be fired with 
(a) Solid fuel 
(b) Liquid fuel 
(c) Gaseous fuel 
(d) Any of the above fuels 



 

  

21. Friction power is given by 
(a) Fp=ip+bp 
(b) Fp=ip/bp 
(c) Fp=ipxbp 
(d) Fp=ip-bp 
22. Specific power of an IC engine is given by 
(a) Ps=ip/A 
(b) Ps=ip/V 
(c) Ps =bp/A 
(d) Ps=bp/V 
23. Carburettor is mainly employed in 
(a) SI engine 
(b) CI engine 
(c) Gas engine 
(d) None of the above 
24. In a four-stroke SI engine during suction 
(a) Only air is sucked 
(b) Only fuel is sucked 
(c) Fuel-air mixer is sucked 
(d) None of the above 
25. Inlet valve Mach index usually relates 
(a) Mechanical efficiency 
(b) Volumetric efficiency 
(c) Brake thermal efficiency 
(d) Relative efficiency 

Ans: 1. (d) 2. (a) 3. (d) 4. (b) 5. (c) 6. (c) 7. (b) 8. (d) 9. (d) 10. (d)  11. (b) 12. (b) 13. (c)
 14. (c) 15. (b) 16. (a) 17. (c) 18. (b) 19. (d) 20. (d)  21. (d) 22. (c) 23. (a) 24. (c) 25. (b) 
 
 
 
 
 
 
  

1. Advantages of gaseous fuel is that 
(a) It can be stored easily 
(b) It can be mixed with air easily 
(c) It can be displace more air from the engine 
(d) All of the above 
2. Paraffins are in general represented by 
(a) CnHn 
(b) CnH2n 
(c) CnH2n+2 
(d) CnH2n-6 
3. Paraffins have molecular structure of 
(a) Chain saturated 
(b) Chain unsaturated 
(c) Ring saturated 
(d) Ring unsaturated 
4. Olefins are represented by the formula 
(a)  CnHn 
(b) CnH2n 



 

 

(c) CnH2n+2 
(d) CnH2n-6 

 
5.  Hydrocarbons are decomposed into smaller hydrocarbons by 
(a) Reforming 
(b) Refining 
(c) Cracking 
(d) polymerization 
6. the molecular structure of the straight-run gasoline is changed by 
(a) cracking 
(b) reforming 
(c) refining 
(d) boiling 
7. for SI engines fuels most preferred are 
(a) aromatics 
(b) paraffins 
(c) olefins 
(d) napthenes 
8. for CI engine fuel most preferred are 
(a) aromatics 
(b) paraffins 
(c) olefins 
(d) napthenes 
9. octane number of Iso-octane is 
(a) 0 
(b) 30 
(c) 60 
(d) 100 
10. Ignition quality of diesel fuel is indicated by its 
(a) Octane number 
(b) Cetane number 
(c) Flash point 
(d) Fire point 
11. Iso-octane has 
(a) Straight chain structure with 8 carbon atoms 
(b) Ring chain structure with 8 carbon atoms 
(c) Branched chain structure with 8 carbon atoms 
(d) None of the above 
12. An effective method to prevent detonation in SI engine is 
(a) Heating of the charge 
(b) Cooling of the charge 
(c) Increasing the charge pressure 
(d) None of the above 
13.  The major constituent of natural gas 
(a) Butane 
(b) Ethane 
(c) Methane 
(d) propane 
14. Addition of TEL in gasoline is being discontinued as 
(a) It has bad odour 
(b) It is costly 
(c) Decreases engine efficiency 



 

  

(d) Blocks the catalytic converter  
15. Crude oil is separated into gasoline, kerosene and fuel oil by 
(a) Cracking 
(b) Heating 
(c) Fractional distillation 
(d) reforming 
16. Abnormal combustion in a SI engine causes 
(a) high ratio of energy decrease 
(b) excessive rise in pressure and temperature 
(c) reduction in thermal efficiency 
(d) all of the above 
17. A good CI engine fuel should have 
(a) High octane number 
(b) Very high cetane number 
(c) A short ignition lag 
(d) All of the above 
18. Blending of fuel is the process of  
(a) Just mixing two fuels 
(b) Obtaining a product of desired quality 
(c) Mixing of fuel and air for combustion 
(d) None of the above 

Ans: 1. a 2. c 3. a 4. A 5. C 6. B 7. A 8. B 9. D 10. B  11. C 12. B 13. C
 14. D 15. C 16. D 17. C 18. b  
 
 
 

1. Stoichiometric air –fuel ratio of petrol is roughly 
(a) 50:1 
(b) 25:1 
(c) 15:1 
(d) 1:1 
2. Venture in carburetor results in 
(a) Decrease of air velocity 
(b) Increase of air velocity 
(c) Decrease of fuel flow 
(d) Increase of manifold vacuum 
3. The choke is closed when the engine is 
(a) Accelerating 
(b) Hot 
(c) Cold 
(d) idling 
4. lean air mixer is required during 
(a) idling 
(b) starting 
(c) accelerating 
(d) cruising 
5. the limits of air-fuel for SI engine are 
(a) 8:1 to 18:1 
(b) 8:1 to 50:1 
(c) 25:1 to 50:1 
(d) 50:1 to 100:1 
6. In a SI engine for maximum power, the relative fuel-air ratio is 



 

 

(a) 1.5 
(b) 1.2 
(c) 0.8 
(d) 0.6 
7. For maximum thermal efficiency, the fuel-air mixture in SI engines should be 
(a) Lean 
(b) Rich 
(c) Stoichiometric 
(d) May rich or lean 
8. During starting petrol engines require 
(a) Stoichiometric 
(b) Lean mixture 
(c) Rich mixture 
(d) Any air-fuel mixture 
9. For petrol engines the method of governing is 
(a) Hit and miss governing 
(b) Quality governing 
(c) Quantity governing 
(d) All of the above 
10. Economizer is used to provide enriched mixture during 
(a) Starting 
(b) Idling 
(c) Cruising 
(d) Full throttle operation 
11. When the throttle is suddenly opened, the mixture from the simple carburetor tends to become 
(a) Rich 
(b) Lean 
(c) Stoichiometric 
(d) Not affected 
12. Precise petrol injection system is 
(a) Direct injection 
(b) Sequential injection 
(c) Throttle body injection 
(d) Port injection 
13. The choke in an automobile meant for supplying 
(a) Lean mixture 
(b) Rich mixture 
(c) Stoichiometric mixture 
(d) Weak mixture 
14. Modern carburettors provide the correct quality of air-fuel mixture during 
(a) Staring 
(b) Idling 
(c) Cruising 
(d) All conditions 
15. A simple carburettor supplies rich mixture during 
(a) Starting 
(b) Idling 
(c) Cruising 
(d) Accelerating 

Ans: 1. C 2. B 3. C 4. D 5. A 6. B 7. A 8. C 9. C 10. D  11. B 12. C 13. B
 14. D 15. D  
 



 

  

1. Fuel injector is used for 
(a) Gas engines 
(b) CI engines 
(c) SI engines 
(d) None of the above 
2. Advantage of air injection system is 
(a) Cheaper fuels can be used 
(b) Mep is high 
(c) Fine atomization and distribution of the fuel 
(d) All of the above 
3. Commonly used injection system in automobiles is 
(a) Air injection 
(b) Solid injection 
(c) Combination of both (a) and (b) 
(d) None of the above 
4. Fuel injection pressure in solid injection system is around 
(a) <10bar 
(b) 10-20bar 
(c) 30-50bar 
(d) 200-250bar 
5. Fuel filters do not use generally 
(a) Oil 
(b) Paper 
(c) Cloth 
(d) felt 
6. Fuel is injected in a 4-stroke CI engine 
(a) At the end of suction stroke 
(b) At the end of expansion stroke 
(c) At the end of compression stroke 
(d) At the end of exhaust stroke 
7. Injection system in which the pump and the injector nozzle is combined in one housing is known as 
(a) Common rail system 
(b) Distributor system 
(c) Unit injector system 
(d) Individual pump and nozzle system 
8. Main advantage of pintaux nozzle is 
(a) Better cold starting performance 
(b) Ability to distribute the fuel 
(c) Good penetration 
(d) Good atomization 
9. The most accurate gasoline injection system is 
(a) Direct injection 
(b) Port injection 
(c) Throttle body injection 
(d) Manifold injection 
10.  Advantage of fuel injection in SI engine is 
(a) Low initial cost 
(b) Low maintenance cost 
(c) Increased volumetric efficiency 
(d) None of the above 

Ans: 1. B 2. D 3. B 4. D 5. B 6. C 7. C 8. A 9. B 10. C 



 

 

1. Thermal efficiency varies 
(a) Inversely as sfc 
(b) Directly as sfc 
(c) As square as sfc 
(d) As root as sfc 
2. Mechanical efficiency is ratio of 
(a) Fp to bp 
(b) Fp to ip 
(c) Bp to ip 
(d) Ip to fp 
3. If N is the rpm, number of power strokes/min in a four stroke engine is 
(a) 2N 
(b) N/2 
(c) N 
(d) 4N 
4. If N is the rpm, number of power strokes/min in a four stroke engine is 
(a) N 
(b) 2N 
(c) N/2 
(d) 4N 
5. An indicator from an engine has a length of 100mm and an area of 2000 mm2. If the indicator pointer 

deflects 10mm for a pressure increment of 2bar, the mep is 
(a) 2bar 
(b) 4bar 
(c) 8bar 
(d) 1bar 
6. The spark timing and combustion rate should be such that 
(a) Peak pressure occurs at TDC 
(b) One half of the total pressure occurs at TDC 
(c) Ignition delay is reduced 
(d) None of the above 
7. Volumetric efficiency is a measure of  
(a) Speed of the engine 
(b) Power of the engine 
(c) Breathing capacity of the engine 
(d) Pressure rise in the cylinder 
8. Indicated power is directly proportional to 
(a) Torque 
(b) Air consumption 
(c) Cylinder peak pressure 
(d) None of the above 
9. Turbocharger engines are those in which charge density is increased by 
(a) Separate air compressors 
(b) Compressors driven by exhaust gas turbine 
(c) Cooling inlet air 
(d) None of the above 
10. Brake thermal efficiency of SI engine is in the range 
(a) 35%-60% 
(b) 25%-35% 
(c) 60%-80% 
(d) None of the above 
11. Sankey diagram represents 



 

  

(a) ηbth vs bp 
(b) air consumption vs speed 
(c) heat balance of the engine 
(d) torque vs speed 
12. Performance mep shows 
(a) indicated power vs speed 
(b) bmep vs piston speed under various conditions 
(c) ηbth vs speed under various conditions 
(d) ηith vs speed under various conditions 
13. The bp of a four cylinder engine is 30 with all cylinder firing and 20 with one cylinder cut. The mechanical 

efficiency is 
(a) 60% 
(b) 80% 
(c) 75% 
(d) None of the above 
14. The bore and stroke of a single cylinder four stroke engine are 100 mm and 160 mm respectively. If the 

brake torque is 50 NM the bmep is 
(a) 15bar 
(b) 10bar 
(c) 5bar 
(d) 7.6bar 
15. The volumetric efficiency of a well designed engine is in the range 
(a) 30-40% 
(b) 40-60% 
(c) 60-70% 
(d) 75-90% 
16. The normal efficiency of petrol engine as compared to diesel engine is 
(a) Lower 
(b) Higher 
(c) Equal 
(d) None of the above 
17. For SI engine with engine speed, torque 
(a) Increases 
(b) Decreases 
(c) Increases and then decreases 
(d) Remains constant 
18. For SI engine, air consumption with engine speed 
(a) Increases and then decreases 
(b) Increases 
(c) Decreases 
(d) Remains constant 
19. Charge efficiency depend on 
(a) Mechanical efficiency 
(b) Compression ratio 
(c) Air-fuel ratio 
(d) Combustion efficiency 
20. Indicated mean effective pressure is given by 
(a) Imep=fmep-bmep 
(b) Imep=fmep/bmep 
(c) Imep=fmepxbmep 
(d) Imep=fmep+bmep 
21. At constant speed and constant air-fuel ratio for an SI engine 



 

 

(a) Bsfc is maximum at full load 
(b) Bsfc is minimum at full load 
(c) Bsfc is minimum at no load 
(d) Bsfc does not depend on load 

Ans: 1. A 2. C 3. B 4. A 5. B 6. B 7. C 8. B 9. B 10. B 11. C 12. B 
 13. C 14. C 15. D 16. A 17. C 18. A 19. B 20. D 21. B 

1. In Si engines maximum flame speed is obtained when the equivalent ratio is between 
(a) 1.1 and 1.2 
(b) 1.0 and 1.1 
(c) 1.2 and 1.3 
(d) Less than 1 
2. In SI engines flame speed increases 
(a) With turbulence 
(b) With air-fuel ratio 
(c) Both (a) and (b) 
(d) None of the above 
3. With increase in compression ratio flame speed 
(a) Increases 
(b) Decreases 
(c) Remains the same 
(d) None of the above 
4. With increase in speed the crank angle required for flame propagation 
(a) Increases 
(b) Decreases 
(c) Not affected 
(d) None of the above 
5. Increasing the compression ratio in SI engines the knocking tendency 
(a) Decreases 
(b) Increases 
(c) Not affected 
(d) None of the above 
6. Decreasing the cooling water temperature in SI engines the knocking tendency 
(a) Increases 
(b) Decreases 
(c) Not affected 
(d) None of the above 
7. Detonation in SI engine occurs due to 
(a) Pre-ignition of the charge before the spark 
(b) Sudden ignition of the charge before the spark 
(c) Auto-ignition of the charge after the spark in struck 
(d) None of the above 
8. Desirable characteristics of the combustion chamber for SI engines to avoid knocking is 
(a) Small bore 
(b) Short ratio of flame path to bore 
(c) Absence of hot surfaces in the last region of the charge 
(d) All of the above 
9. In CI engines with increase in compression ratio the delay period 
(a) Increases 
(b) Decreases 
(c) First increases then decreases 
(d) Not affected 



 

  

10. Knocking takes place in CI engines 
(a) At the start of the combustion 
(b) At the end of the combustion 
(c) During combustion 
(d) None of the combustion 
11. In CI engines knocking tendency increases with 
(a) Increase in compression ratio 
(b) Increasing inlet temperature of air 
(c) Decrease in compression ratio 
(d) Increasing coolant water temperature 
12. In CI engines by increasing inlet air pressure the knocking tendency 
(a) Increases 
(b) Decreases 
(c) Not affected 
(d) First increases then decreases 
13. Open combustion chambers in CI engines require 
(a) High injection pressures 
(b) Accurate metering of fuel by the injection system 
(c) Both (a) and (b) 
(d) None of the above 
14. The advantages of the indirect combustion chambers are 
(a) Low injection pressure 
(b) Direction of spray is not critical 
(c) Both 9a) and (b) 
(d) Good cold starting performance 
15. In CI engines the delay period is affected by 
(a) Compression ratio 
(b) Engine speed 
(c) Output 
(d) All of the above 

16. For a four cylinder vertical engine, the commonly used firing order is 
(a) 1-2-3-4 
(b) 3-4-1-2 
(c) 1-3-4-2 
(d) 4-3-2-1 

Ans: 1. A 2. C 3. A 4. C 5. B 6. B 7. C 8. D 9. B 10. A 11. C  
 12. B 13. C 14. C 15. D 16. C  

1. Which of the following type does Screw compressor belongs to?  
a) Positive displacement compressor 
b) Dynamic compressors  
c) Both a & b  
d) None of the above  
2. The compressor capacity of a reciprocating compressor is directly proportional to __  
a) Speed 
b) Pressure  
c) Volume  
d) All  
3. Vertical type reciprocating compressors are used in the capacity range of _____  
a) 50 – 150 cfm  
b) 200 – 500 cfm  
c) Above 10ooo cfm  



 

 

d) 10 – 50 cfm  
4. The specific power consumption of non lubricatedcompressor compared to lubricated type is 
____  
a) Lesser  
b) Same  
c) Higher 
d) None  
5. The discharge temperature of two stage compressor compared to single stage one is ____  
a) Lesser 
b) Same  
c) Higher  
d) None  
6.The compression ratios for axial flow compressors are ____.  
a) Lesser  
b) Higher 
c) moderate  
d) None  
7. The volumetric efficiency of the compressor ______ with the increase in altitude of place  
a) increases  
b) decreases 
c) does not change  
d) None  
8.The ratio of isothermal power to actual measured input power of a compressor is known as:  
a) Isothermal efficiency 
b) Volumetric Efficiency  
c) Barometric efficiency  
d) None  
9.The basic function of air dryer in a compressor is:  
a. prevent dust from entering compressor  
b. storage and smoothening pulsating air output  
c. reduce the temperature of the air before it enters the next state to increase efficiency  
d. to remove remaining traces of moisture after after-cooler 
10. For every 4°C raise in air inlet temperature of an air compressor, the power consumption will 
increases by_____  
a) 2%  
b) 1% 
c) 3%  
d) 4%  
11. The percentage increase in power consumption of a compressor with suction side air filter and 
with the pressure drop across the filter of 200 mm Wc is ____  
a) 1.0%   
b) 3%  
c) 2.4%  
d) 1.6% 
12. Which of the statement is “True” for centrifugal compressors?  
a) The compressor should not be operated at full load  
b) The compressor should be operated at shut off pressure  
c)The compressor should not be operated with inlet-guide vane control  
d) The compressor should not be operated close to the surge point 
13. Identify the correct statement for air compressors.  
a. For every 5.50C drop in the inlet air temperature, the increase in energy consumption is by 2%.  
b. For every 40C rise in the inlet air temperature, the decrease in energy consumption is by 1%  
c. For every 40C rise in the inter air temperature, the increase in energy consumption is by 1% 



 

  

d. The energy consumption remains same irrespective of inlet air temperature  
14. Reduction in the delivery pressure of a Compressor working at 7 bar, by 1 bar would reduce 
the power consumption by  
a) 6 to 10% 
b) 2 to 3 %  
c) 12 to 14 %  
d) None of the above  
15. The acceptable pressure drop at the farthest point in mains header of an industrial compressed 
air network is:  
a)0.3 bar 
b) 0.5 bar 
c) 1.0 bar 
d) 2 bar 
16.The likely estimate on equivalent power wastage for a leakage from 7 bar compressed air 
system through 1.6mm orifice size is ____  
a) 0.2 kW  
b) 3.0 kW  
c) 0.8kW 
d) 12 kW  
17.From the point of lower specific energy consumption, which of the following compressors are 
suitable for part load operation?  
a) Two stage reciprocating compressors 
b)Centrifugal compressors  
c) Two stage screw compressor  
d) Single stage screw compressor  
18. From base load operation and from achieving best specific energy consumption point of view, 
which of the following compressors are suitable?  
a) Single stage reciprocating compressors  
b) Centrifugal compressors 
c) Two stage reciprocating compressor  
d) Multi stage reciprocating compressor  
19. Which of the following parameters are not required for evaluating volumetric efficiency of the 
compressor?  
a) Power 
b) Cylinder bore diameter  
c) Stroke length  
d) FAD  
20. If the compressor of 200 cfm loads in 10 seconds and unloads in 20 seconds, the air leakage 
would be_____  
a) 67 cfm 
b) 100 cfm  
c) 10 cfm  
d) 133 cfm  
 

Ans:   1. A 2. A 3. A 4. C 5. A 6. B 7. B 8. A 9. D 10. B 11. D 12. D 13. C
 14. A 15. A 16. C 17. A 18. B 19. A 20. A  

1. A refrigeration system 

a. Removes heat from a low temperature body and delivers it to a high temperature body 

b. Removes heat from a high temperature body and delivers it to a low temperature body 



 

 

c. Rejects energy to low temperature body 

d. None of the above 

 2. The capacity of domestic refrigerator is in the range of 

a. 0.1 to 0.3 TR             b. 0 to 3 TR                   c. 3 to 5 TR       d. None of the above 

 3. In a vapour compression system the condition of refrigerant before passing through the condenser 
is 

a. Superheated vapour              b. Wet vapour 

c. Saturated liquid                     d. None of the above 

 4. The oil separator in a refrigeration cycle is installed 

a. Before compressor                                        b. Between compressor and condenser 

c. Between condenser and evaporator                c. None of the above 

 5. In a lithium bromide absorption refrigeration system 

a. Lithium bromide is used as a refrigerant and water as absorbent 

b. Water is used as a refrigerant and lithium bromide as absorbent 

c. Ammonia is used as a refrigerant and lithium bromide as absorbent 

d. None of the above 

 6. The desirable property of a refrigerant is 

a. Low boiling point                                           b. High critical temperature 

c. High latent heat of vaporization                      d. All of the above 

 7. The pipes and fitting in an ammonia refrigeration system should be made of 

a. cast steel or wrought iron                   b. aluminium 

c. naval brass                                        d. copper 

8. An automatic expansion valve is required to maintain constant 

a. pressure in the evaporator                   b. temperature in the freezer 

c. pressure in the liquid line                    d. temperature in the condenser 

9. Use of hermetically sealed compressor in a vapour compression refrigeration system results in 

a. decrease in energy consumption                      b. increase in energy consumption 

c. increase in COP                                               d. increase in pressure ratio 



 

  

10. Excessive pressure drop in liquid line in a refrigerating system causes 

a. high condenser                                  b. flashing of the liquid refrigerant 

c. higher evaporator pressure                  d. under cooling of the liquid refrigerant 

 11. Dry compression in reciprocating compressor is preferred because it 

1. Prevent valve damage 

2. enables use of thermostatic expansion valve 

3. minimizes irreversibility’s in the compressor 

4. Prevents washing out of the lubricating oil from cylinder walls 

Of these statements: 

a. 1 and 2 are correct                 b. 2 and 3 are correct 

c. 1 and 4 are correct                 d. 3 and 4 are correct 

  

Ans:  1. A 2. C  3. A 4. B 5. B 6. D 7. B 8. B 9. A 10. B  11. C  

 
20. Tutorial problems 

1. Clearly explain the various types of lubrication systems? 
2. (a) What is supercharging and turbocharging? How do these affect the performance of an engine? 

(b) Differentiate between indicator diagram and valve timing diagram. 

3. What are various types of SI engine cylinder designs, write in detail about them. (T type, L type, I type, 
F type etc.) 

4. Explain various types of ignition systems. 
5. The temperature of air at the beginning and end of compression of an Otto cycle are 310K and 600K. 

Calculate air standard efficiency of the cycle if engine develops 20Kw indicated thermal efficiency and 
relative efficiency. CV = 44MJ/Kg; Sp. gravity= 0.78. 

6. (a) What are different factors affecting knock in SI engine? 
(b) What are knocking limited parameters in SI engine? 

7. Explain with a neat sketch working of simple carburetor, and label the parts of the same. 
8.  With the help of a neat diagram, explain the working of fuel injection system in CI engines. 
9. (a) Give a detailed classification of IC engines based on cycle/ Fuel used/ Method of charging the same. 

(b) Bring out differences in two stroke and four stroke engines, explain the same with aid of diagrams. 

10. (a) With all minute details, explain the factors affecting the knocking including the fuel characteristics 
for S I Engines and C I Engines. 

(b) What are the essential qualities of SI and CI fuels, how is the rating done? 

11. List out various water cooled systems and discuss them in detail. 



 

 

 

12. A 4 cylinder 4 – stroke petrol engine having bore 6 cm and stroke 10 cm develops    65 N-m torque at 
3000 RPM. Find the fuel consumption of the engine in kg/hr and brake mean effective pressure, if the 
relative efficiency of 50% and clearance volume is 60 cm3.  Take CV = 40 MJ/kg. 

13. (a) With the help of diagrams, explain different combustion chambers used in CI engines and 
advantages of each.  

(b) What is meant by delay period and explain factors affecting the delay period. 

14. An unknown hydrocarbon fuel has the following Orsat analysis: 

CO2 = 12.5%; CO=0.3%; O2=3.1%; N2=84.1%. 

Determine air fuel ratio, fuel composition on mass basis, stoichiometric air fuel ratio and percentage of 
excess air, if any. 

15. Explain in depth what factors influence flame speed, during combustion, in SI engines. 
16. Explain each stage of combustion process in SI and CI engine. 
17. Define and Classify of compressors 
18. Explain the working principle of centrifugal compressor 
19. Explain the working principle of reciprocating compressor with the help of indicator diagrams 
20. Explain the working principle of Axial flow compressor 
21. Derive the expression for efficiency of centrifugal compressor 
22. Derive the expression for efficiency of reciprocating compressor 
23. Derive the expression for efficiency of axial flow compressor 
24. Define refrigerator and classify. Define Ton of refrigeration 
25. Explain the working principle of Air refrigeration systems (Bell-Coleman) and derive the COP expression 
26. Explain the working principle of Vapor compression refrigeration cycle and derive the COP expression 
27. Explain the working principle of Vapor absorption refrigeration cycle and derive the COP expression 
21. Known gaps ,if any 

 
 Power transmission from crank shaft to wheels of the automobiles. 
 Carnot vapour compression refrigeration system 
 Carnot air refrigeration system 
 Bootstrap air refrigeration system 
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21 14R11A0369 KILARI RAMU 
22 14R11A0370 KOTHAPALLI NAGA SAI PHANI VARMA 
23 14R11A0371 KSDK BHARADWAJ 
24 14R11A0372 M VENKATESH 



 

 

25 14R11A0373 MANUPATI SAI PAVAN 
26 14R11A0374 MEKALA JAYA SAITH REDDY 
27 14R11A0375 NAKKA NISHANTH YADAV 
28 14R11A0376 NARA MANOJ KUMAR 
29 14R11A0377 NAYANI SAI GNANESHWAR 
30 14R11A0378 PATHAKOTI SHIVA KUMAR 
31 14R11A0379 PRATIK MISHRA 
32 14R11A0380 PURAM MANVITH REDDY 
33 14R11A0381 R VARUN 
34 14R11A0382 REDNAM KOTA RAMA KRISHNA 
35 14R11A0383 S JWALA KIRAN 
36 14R11A0384 S UMAMAHESHWAR REDDY 
37 14R11A0385 SAIKAM SRINIVAS 
38 14R11A0386 SAYANI VAMSI KRISHNA 
39 14R11A0387 SUMIT KUMAR SINGH 
40 14R11A0388 SUVARNA SAI CHANDRA VANEESH 
41 14R11A0389 H ANOOPCHANDRAN 
42 14R11A0390 T VENKATA SAI NITHIN 
43 14R11A0392 VARAKALA VISHAL MAI 
44 14R11A0393 VINJAMURI SAI VENKATA KRISHNA 
45 14R11A0394 VULLIGADDALA ASHOK KUMAR 
46 15R15A0311 KUMMARINDLA KUMARASWAMY 
47 15R15A0312 ANNARAM VINAY KUMAR 
48 15R15A0313 KURUMILLA SAI DATHA 
49 15R15A0314 KESAVADASAU SAI KUMAR 
50 15R15A0315 UPPALA PRASANTH REDDY 
51 15R15A0316 ALUPULA ANIL KUMAR 
52 15R15A0317 BHNAVATH VINOD KUMAR 
53 15R15A0318 BUKYA NARESH 
54 15R15A0320 SHAGANTI PRASHANTH 
55 15R15A0321 MOHAMMAD AMER 
56 15R15A0323 KOVILAKAR BALAMUNICHANDAR 

 
25.  Group-Wise students list for discussion topics 

1. 13R11A0396-14R11A0309 
2. 14R11A0310-319 
3. 14R11A0320-330 
4. 14R11A0331-340 
5. 14R11A0341-349 
6. 15R15A0301-310, 322 
7. 14R11A0350-359 
8. 14R11A0360-369 
9. 14R11A0370-379 
10. 14R11A0380-390 
11. 15R15A0311-323 


