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	SL.No
	Major Topics
	Hours Allotted
	Weightage of Marks

	
SECTION-I



	1
	Heat engines
	10
	30

	2
	Air compressors
	06
	15

	3
	Gas turbines and propulsion
	03
	10

	
SECTION-II


	4
	Steam generators
	06
	15

	5
	Steam nozzles
	07
	20

	6
	Steam turbines
	08
	20

	
SECTTION-III


	7
	Refrigeration and Air-conditioning
	06
	15

	8
	Heat transfer
	08
	20

	9
	Environmental concerns and Industry innovations 
	06
	-

	10
	Tests and revision
	04
	-

	
	Total
	64
	145



On the completion of the course the students should be able to:
1. Comprehend the construction, working and performance of heat engines
2. Understand the construction and working of air compressor
3. Understand the working and applications of Gas turbines& Jet Propulsion
4. Understand the Working of Steam generators 

5. Understand the principle and working of steam nozzles
6. Understand the principle and operations of steam turbines
7. Understand the concept of refrigeration and air conditioning 

8. Understand the different modes of heat transfer


COURSE CONTENTS
1.0 Heat engines
1.1 Definition – Heat engines
1.2 Classification of heat engines
1.3 Internal combustion engine- definition- classification-main components-operation
1.4 Four-stroke diesel engine and two-stroke diesel engine –principle and working
1.5 Four-stroke petrol engine and two-stroke petrol engine –principle and working

1.6 Testing of IC engines- Formulae for Brake power, Indicated power, Mechanical efficiency, Indicated thermal efficiency, Brake thermal efficiency,Airstandard efficiency, Relative efficiency, Volumetric efficiency

1.7 Concept of Heat balance sheet for an engine

1.8 Simple problems on testing of I.C. engines and heat balance sheet
2.0 Air compressors
2.1 Air compressor-Introduction-classification-technical terms

-Function of compressor- uses of compressed air

2.2 Single stage reciprocating air compressor- construction and working (with line diagram)
2.3 Derive an expression for work done and  power required  by single stage reciprocating compressor without clearance volume and with clearance volume by using p-v diagram and t-s diagram
2.4 Multi stage compression – advantages of multistage compression
2.5 Two stage reciprocating compressor with intercooler

2.6 Simple problems on calculation of work done and power required.
3.0
Gas turbine and propulsion

3.1
Introduction-classification of gas turbines
3.2
Closed cycle gas turbine-Schematic diagram-explanation-intercooling-reheating
3.3
Open cycle gas turbine-schematic diagram-explanation
3.4
Comparison of open cycle and closed cycle gas turbines.

3.5
Ram–jet engine and turbojet engines-Principle and working
3.6
Rocket engine – its principle of working & application.

4.0
Steam generators

4.1
Steam boiler-selection of steam boiler-classification of boiler –function of boiler
4.2
Low pressure boilers- Sketch and working of Cochran and Babcock and Wilcox boiler
4.3
High pressure boilers- Sketch and working of Lamont and Benson boiler

4.4
Comparison of water tube and fire tube boilers.
4.5
Boiler mountings-Pressure gauge, water level indicator, fusible plug, blow off valve, stop valve, safety valve
4.6
Boiler accessories - feed pump, economizer, and super heater and air pre-heater only.

5.0 Steam nozzles
5.1      Introduction -Types of stem nozzles
5.2
Flow of steam through convergent-divergent nozzle

5.3
Friction in a nozzle


5.4
Discharge of steam through nozzles.


5.5
Critical pressure ratio-Physical significance

5.6
Methods of calculation of cross – sectional areas at throat and exit for maximum discharge.

5.7      Effect of friction in nozzles 
5.8
Supersaturated flow through nozzle
5.9
Simple problems of nozzles.
6.0 Steam turbine
6.1
Classification of steam turbines with examples.

6.2
Impulse & reaction turbines.

6.3
Working principle with line diagram of a simple De-Laval turbine – velocity diagram of impulse turbine
6.4
Expression for work done, axial thrust, tangential thrust, blade and diagram efficiency, stage efficiency, nozzle efficiency.

6.5
Methods of reducing rotor speed by compounding (velocity compounding, pressure compounding & pressure - velocity compounding)
6.6
Working principle with line diagram of a Parson’s Reaction turbine – velocity diagram of reaction turbine
6.7    Simple problems on single stage impulse turbines (without blade friction) and reaction turbines
7.0 Refrigeration & Air Conditioning 
7.1
Introduction - Definition of Refrigeration, units of refrigeration, 
Coefficient of performance (COP)
7.2
Explanation of vapour compression refrigeration with flow diagram
7.3
Explanation of vapour absorption refrigeration with flow diagram 
7.4
Types of refrigerants - properties of good refrigerants
7.5
Air Conditioning- introduction-classification of Air conditioning

7.6
Psychrometry- definition

7.7
Psychometric terms such as dry air, saturated air, dry bulb temperature
Wet bulb temperature, dew point temperature, relative humidity, 
absolute humidity, specific humidity
8.0    Heat transfer


8.1
Introduction 

8.2
Methods of heat transfer

8.3
Fourier’s law of heat conduction

8.4
Newton law of cooling- Stefan-Boltzmann law of radiation
8.5
Heat transfer by conduction through slab and composite wall

8.6
Radial heat transfer by conduction through a thick cylinder

8.7
Simple problems on above (conduction only)
SPECIFIC INSTRUCTIONAL OBJECTIVES
1.0 Comprehend the construction, working and performance of heat engines 
1.1 
Define Heat engines 
1.2 
Give the Classification of Heat engines. 
1.3 
Define internal combustion engines 
1.4 
Give the Classification of I.C.Engine

1.5 
Sketch internal combustion engine indicating the component parts
1.6 
Explains the Principle of working of four-stroke and two-stroke diesel engine.

1.7.
 Explains the Principle of working of four-stroke and two-stroke petrol engine.

1.8 
Give the Formulae for Formulae for Brake power, Indicated power, Mechanical efficiency, Indicated thermal efficiency, Brake thermal efficiency,Airstandard efficiency, Relative efficiency, Volumetric efficiency

1.9 
Draw the heat balance sheet for 4 stroke diesel engine on KJ/sec or KJ/min basis

1.10 Simple problems on performance of I.C. engines.
2.0 Understand the construction and working of air compressor
2.1
List the Functions of air compressor
2.2
state the uses of compressed air
2.3
List the types of air compressors.

2.4    Explain Single stage reciprocating air compressor its construction and working (with line diagram) 
2.5
Derive an expression for work done and power required by single stage reciprocating compressor without clearance volume and with clearance volume by using p-v diagram and t-s diagram

2.6
Simple problems on calculation of work done and power required.

2.7
Explain multi stage compression

2.8 
State the advantages of multistage compression 

2.9      Explain two stage reciprocating air compressor with intercooler 
3.0
Understand the working and applications of Gas turbines & Jet Propulsion
3.1     Give the Classification of gas turbine

3.2     State the Applications and limitations of gas turbines.

3.3     Explain open cycle gas turbine with schematic diagram 

3.4     Explain closed cycle gas turbine with schematic diagram

3.5     Explain closed cycle gas turbine with intercooling and reheating by diagram

3.6     Compare open cycle and closed cycle gas turbines
3.7     Explain with net sketch of Ram–jet engine and turbojet engines

3.8     Explain the principle of working Rocket engine 
.

4.0       Understand the Working of Steam generators 

4.1
State the function and use of steam boilers.


4.2
Give the classification of steam boilers


4.3
Sketch and explain the working Cochran and Babcock Wilcox Boilers.

4.4

Compare water tube and fire tube boilers.

4.5
Description with line sketches and working of modern high pressure boilers such as Lamont and Benson boilers.

4.6
Explain the function and purpose of boiler mountings - pressure gauge, water level indicator, fusible plug, blow down cock, stop valve, safety valve (without sketch)

4.7
Explain the function and purpose of Boiler accessories - feed pump, economizer, and super heater and air pre-heater only (without sketch)

5.0       Understand the principle and working of steam nozzles
5.1       Introduction 

5.2       Explain the types of stem nozzles

   
5.3  
Explain discharge of steam through nozzles
 
5.4
Derive the Velocity of steam at the exit of nozzle in terms of enthalpy drop 


5.5
State the equation for Critical pressure ratio (without derivation) and its physical significance

5.6
Calculation of cross – sectional areas at throat and exit for maximum discharge using mollier chart and steam tables
5.7      Discuss the effect of friction in nozzles 
5.8
Explain super saturated flow through nozzles
5.9       Simple problems on nozzles.
6.0
Understand the principle and operations of steam turbines
6.1
Give the classification of steam turbines with examples.

6.2
Differentiate between Impulse & reaction turbines.

6.3
Explain the working principle with line diagram of a simple De-lavel turbine
6.4
Understand the velocity diagram for simple impulse turbine (inlet and out let)

6.5
Give the expression for work done, axial thrust, tangential thrust, blade and diagram efficiency, stage efficiency, nozzle efficiency of impulse turbine
6.6
Discuss the methods of reducing rotor speed
6.7
Discuss velocity compounding, pressure compounding and combined velocity and pressure compounding
6.8
Explain the working principle with line diagram of a Parson’s Reaction turbine
6.10 Construction of velocity diagram for a reaction turbine
6.10  Simple problems on single stage impulse turbines (without blade friction) and reaction turbines
7.0       Understand the concept of refrigeration and air conditioning 
7.1
Define Refrigeration, unit of refrigeration and C.O.P
7.2 
Explain the working of Vapor compression and Vapour absorption refrigeration system with flow diagram
7.3
List the different types and properties of good refrigerants

7.4
Give the Classification of air-conditioning systems and Explanation of each type 
7.5
Define the psychometric terms- and dry air, saturated air, Dry bulb temperature, Wet bulb temperature, Dew point temperature, relative humidity, absolute humidity

8.0 Understand the different modes of heat transfer
8.1
State the different methods of heat transfer

8.2
State the Newton law of cooling & Stefan-Boltzmann law of radiation 

8.3
State and derive Fourier’s law of heat conduction
8.4
Mention the Heat transfer by conduction through slab and composite wall

8.5
Mention Radial heat transfer by conduction through a thick cylinder

8.6
Simple problems on above( Conduction only)
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                                              MODEL QUESTION PAPER

THERMAL ENGINEERING-II
Time: 3Hrs                                                                                                                        Max marks: 100  


Note:

1.Section-I is compulsory

2. Answer any six full questions from Section -II, Section-III, and Section-IV 
Choosing at least TWO from each section

SECTION I
1 A)
Fill in the blanks with appropriate words:-
1X5

I)
The thermal efficiency of two stroke cycle engine _____________.a four stroke cycle engine
ii)
The volume of the air delivered by the compressor is called _____________


iii)
______________ refrigerant used in vapour absorption refrigeration system
iv)
The gas turbine cycle with regenerator improves ______________.


v)
The temperature recorded by a thermometer is _______________



    B)
Write a note on pressure compounding of steam turbine
5


                                                                SECTION II
 2 a)
Explain with a line diagram the working of four stroke petrol engine
6

  b)
An engine uses6.5 Kg of oil/hour of calorific value 30,000Kj/Kg. If the B.P of an engine


is 22 KW and Mechanical efficiency is 85% calculate:1) Indicated thermal efficiency 

           2) Brake thermal efficiency 3) Specific fuel consumption in Kg/B.P/hour
9

 3 a)
An I.C.engine use 6 Kg of fuel having calorific value 44000 KJ/Kg in one hour

The I.P developed is 18 KW. The temperature of 11.5 Kg cooling water was found to 

rise through 25 degree centigrade. The temperature of 4.2 Kg of exhaust gas with specific

heat of 1 KJ/Kg K was found to rise through 220 degree centigrade.

Draw heat balance sheet for the engine






10
   b)     State the advantages of multistage compression 
5
4 a)
Sketch and explain ram jet engine 
5
   b)
Derive an expression for work done and power required by single stage reciprocating compressor without clearance volume with the help of p-v and t-s diagram
7
  c)
List the uses of compressed air
3
SECTION III
 5   a)
Describe with line diagram closed cycle gas turbine with intercooling
5

    b)
State the Applications and limitations of gas turbines
5
     c)
Sketch and explain the working Cochran Boiler




5





        

6 a)
Differentiate between water tube and fire tube boilers




4

   b)
 Derive the Velocity of steam at the exit of nozzle in terms of enthalpy drop
6
    c)     Dry air at pressure of 12 bar and 300 degree centigrade is expanded isentropically 


through a nozzle at pressure of 2 bar. Determine maximum discharge through the nozzle


of 150mm2
5
7  a)
Differentiate between an impulse and reaction steam turbine
4
    b)
The mean diameter of a single row impulse turbine is 2 metre and the speed is 3000 rpm

The nozzle angle is 20 and the blade to steam speed at inlet is 0.42. and the blade velocity   

coefficient is 0.80. the blade outlet angle is 3 degree less than the inlet angle.

steam flow rate is 7 kg /sec. Draw the velocity diagram for blade and 

calculate the power developed and the axial thrust
11
SECTION IV
8 a)
State the properties of an ideal refrigerant
4


   b)
Explain the vapour compression refrigeration with flow diagram


 5
 c)
Explain summer and winter air conditioning systems        
 6

9 a)
State the Newton law of cooling





.
 3
   b)
Derive the equation for heat transfer by conduction through composite wall
 5
  c)
The walls of a room consists of parallel layers in contact of cement, brick, and wood


of thickness 20 mm, 300mm, and 10mm respectively. Find the quantity of heat the passes


through each mm2 of wall/min. If the temperature of air in contact with the wall is


5 degree centigrade and 30 degree centigrade. The value of K for cement, brick, wood


Are 0.294, 0.252, and 0.168 W/mK respectively





 7

10      Write short note on any three of the following                                                               5x3=15
i) Super saturation flow in nozzle
ii) Lamont boiler
iii) Open cycle gas turbine
iv) 2-Stroke petrol engine 
