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	COURSE OUTLINE TEMPLATE

	Course Title

	THERMAL ENGINEERING

	Course Code

	MEPC16
	No. of Credits
	3

	Department

	MECHANICAL
	Faculty
	Dr.M.UDAYAKUMAR

	Pre-requisites
Course Code
	MEPC11

	Course Coordinator(s)
(if, applicable)
	NIL

	Other Course
Teacher(s)/Tutor(s)
E-mail
	NIL
	Telephone No.
	9487257871

	Course Type
		Core course		    

	

	COURSE OVERVIEW

	COURSE OBJECTIVES

	
1. To learn various systems and sub systems of IC engines.and analyse the performance 
2. Expose the students to fuels of ic engines, engine combustion abnormalities in combustion and 
3. emission characteristics of SI and CI engines

4. To familiarize with the types of air compressors,  and become familiar with design and testing of
 them

5. Gain  knowledge of steam power system components like  boilers, turbines and nozzles

6. Expose the student to refrigeration systems and the basic concepts of air conditioning systems
.	

	



COURSE OUTCOMES (CO)

	
Course  Outcomes
	Aligned Prog
ramme Outcomes (PO)

	On completion of the course, the students will be able to: 
At the end of the course student will be able to 
1. Apply principles of Air standard cycle to improve the performance of ic engines. 2. Identify the Engine Emissions and select suitable Emission control methods for Real time control. 3. Perform tests on steam power thermal devices as per standards and interpret results. 4. Analyse the performance of Air compressor and select suitable intercooling system. 5. Appraise the refrigeration cycles and perform cooling load calculations for air-conditioning system

1. 
	


PO-1,  PO-2, PO-3, 
PO-4, PO-5,PO-6,
 PO-7, PO-8, PO-9,
 PO-10, PO-11, 
PO-12

	COURSE TEACHING AND LEARNING ACTIVITIES


	S.No.

	Week
	Topic
	Mode of Delivery

	1
	WEEK-1





WEEK-2




WEEK-3




WEEK-4

	


WEEK-5
	



WEEK-6




WEEK-7




WEEK-8




WEEK-9



WEEK-10



WEEK-11




WEEK-12



WEEK-13



WEEK-14


	Introduction to Thermal Engineering, Review of thermodynamics, Rec. compressor geometry, terminology and work done and vol. efficiency


Multi stage compression, intermediate pr between stages, min. work with perfect i.c.



Mechanical efficiecy,  problems on compressors. Introduction to IC engines



4-s cycle SI and CI engines. Valve timing, deviation between actual and p-v diagrams. Mep. perf. curves




2-s cycle engines, port timing diagram, scavenging. Problems on performance



Fuel air requirements, carburetor, improvements, MPFI- systems and  feedbacksystems. Diesel fuel pump and nozzle

Combustion in SI engines, abnormal combustion, knocking in SI engines & factors. combustion in CI engines, 3-phases of combustion. Diesel knock



Engine Testing for performance, heat balance, Morse test and problems.


Pollutant formation: CO, NOx and unburnt HC – Mechanisms, control, catalytic control
EGR and combustion chamber types.


Classification of boilers, sub and super     critical boilers, impulse and reaction turbines, Compounding 


Velocity diagrams, governors, steam nozzles, effect of friction
Critical pressure ratio, supersaturated flow



Refrigerants, vapour compression refrigeration, effect of super heat and subcooling on performance, calculations using tables and charts.


[bookmark: _GoBack]
Vapour absorption systems, Air conditioning processes,RSHF, GSHF,ESHF. Cooling load calculation




                                                                                
	Chalk and Talk 
and ppts




-do-




-do-




-do-





-do-




-do-



-do-




-do-





-do-



-do-




-do-



-do-


-do-

	COURSE ASSESSMENT METHODS

	S.No.
	Mode of 
Assessment
	Week/Date
	Duration
	% Weightage

	1



2


3


4


5

	Cycle Test-1


Cycle Test-1

Retest

Assignment

End sem exam
	7th week 



12th  week 


14th week


9th week – 14th week
	1 Hour



1 Hour


1 Hour





3 Hour
	20%




20%




10%


50%

Total = 100 Marks

	ESSENTIAL READINGS : Textbooks, reference books Website addresses, journals,  etc

	
1. Ganesan, V., Internal Combustion Engines, Tata McGraw-Hill, 2012. 
 2. Heywood, J.B., Fundamentals of Internal Combustion Engines, McGraw-Hill, 2016. 
3. Ballaney, P.L., Thermal Engineering, Khanna Publishers, 1996. 
4. M.M, El-Wakil,Power Plant Engineering, 1st ed., McGraw Hill, New York, 1985. 
5. Sydney F Walker , Steam Boilers , Engines and Turbines, D Van Nostrand Company ,New York ,1908.
 6. Arora.C.P, Refrigeration and Air Conditioning, Tata McGraw-Hill Publishers 1994. 7. Roy, J. Dossat., Principles of Refrigeration, Wiley Eastern Ltd., New Delhi, 2000.
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	COURSE EXIT SURVEY (mention the ways in which the feedback about the course is assessed and 
indicate the attainment also)

	
1. Feedback from students during class committee meeting
2. Anonymous feedback through questionnaire ( as followed currently)




	COURSE POLICY (including plagiarism, academic honesty, attendance, etc.)

	
1. Test 1 and Test2 will be conducted in the class. Use of approved Tables and scientific 
calculator permitted
2. 75% attendance compulsory for wring the end semester examination




	ADDITIONAL COURSE INFORMATION

	The Faculty  is available for consultation  after the class hours in the Mech. Engg. Dept. Faculty 
may also be contacted on mobile  : 9487257871


	FOR SENATE’S CONSIDERATION

	



Course Faculty __________       CC-Chairperson ________________  HOD ____________




Course Content

 
Classification of IC engines – Working of two and four stroke engines – valve and port timing diagrams – Deviation of engine indicator diagram from air standard cycles – Comparison of air standard and fuel air cycles – Losses in actual cycles – Comparison of Otto and diesel cycle – performance test on IC engines – heat balance test for IC engines 
Fuel supply system – Simple and complete Carburettor – Diesel pump and injector system – MPFI – CRDI – Cooling, Lubrication, Ignition systems. – Fuels for IC engines – Stoichiometric air – Ignition temperature – Ignition lag – Normal combustion in SI engines – Engine knock – effect of variables on tendency to knock – Octane Number – Pre-ignition – Normal combustion in CI engines – Diesel knock – Cetane Number – IC Engine Emission and Air pollution – Catalytic converters and EGR – Combustion chamber and types 
Classification of boilers – sub critical and supercritical boilers – Impulse and Reaction principles – compounding – velocity diagram for simple and multi stage turbines, speed regulations – Governors – Flow of steam through nozzles -– shapes of nozzles – effect of friction – critical pressure ratio – supersaturated flow 
Reciprocating air compressors – types – construction – work of compression without clearance – effect of clearance – Multi staging – optimum intermediate pressure for perfect inter cooling – Compressor efficiencies and mean effective pressure.
 Refrigerants - Vapour compression refrigeration cycle- super heat, sub cooling – Performance calculations - working principle of vapour absorption system, Ammonia –Water, Lithium bromide – water systems (Description only) – Air conditioning system – Types and Working principles Concept of RSHF, GSHF, ESHF- Cooling Load calculations.
