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PROGRAMME OUTCOMES (POs) 
 

PO-1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals and an engineering specialization to the solution of complex engineering 

problems. 

PO-2. Problem Analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

PO-3. Design / Development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO- 4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis ofthe information to provide valid conclusions. 

PO- 5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modernengineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

PO- 6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

PO- 7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, 

and need for sustainable development. 

PO- 8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 
 

PO- 9. Individual and team work: Function effectively as an individual and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

 

PO-10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, 

and give andreceive clear instructions. 

PO-11. Project management and finance: Demonstrate knowledge and 

understanding of the leader in a team, to manage projects and in 

multidisciplinary environments. 

PO- 12. Life-long learning: Recognize the need for and have the preparation and ability to 
engage in 

independent and lifelong learning in the broadest context of technological change. 
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PROGRAM SPECIFIC OUTCOMES (PSOs) 
 

 

PSO 1: Ability to apply the acquired Mechanical Engineering knowledge for the development of 

composite materials for societal application. 

 
PSO 2: Ability to apply the acquired Mechanical Engineering knowledge for the development of 

automobile systems. 
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Structure of Postgraduate Engineering Program 

 

SL. 

NO. 

COURSE WORK - SUBJECTS 

AREA 

CREDITS / SEMESTER TOTAL 

CREDITS I II III IV V VI VII VIII 

1 
Humanities and Social Sciences 
including Management Courses 

- - - - 
     

2 Basic Science Courses - - - -      

 
3 

Engineering Science Courses 

including workshop, drawing, 
basics of electrical 
mechanical/computer etc. 

 
4 

 
4 

 
10 

 
16 

     
34 

4 Professional Core Courses 8 6 - -     14 

 

5 
Professional Elective Courses 

relevant to chosen specialization / 
branch 

 

6 
 

6 
 

3 
 

- 
     

15 

 

6 
Open subjects - Electives from 
other technical and/or emerging 
Subjects 

 

- 
 

- 
 

3 
 

- 
     

3 

 

7 

Project work, Seminar and 
Internship in industry or 

elsewhere 

 

- 

 

2 
       

2 

 
 

8 

Mandatory Courses 

[Environmental Sciences, 

Induction Training, Indian 
Constitution, Essence of Indian 
Traditional Knowledge] 

 
 

- 

 
 

- 

 
 

- 

 
 

- 

     

 TOTAL 18 18 16 16     68 
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I SEMESTER 

 

 

 

 

 
Sl. 

No. 
Course 

Category 
Course Code Course Title L T P Credits 

THEORY 

1 PC MPCTE1010 
Advanced Engineering 
Thermodynamics 

3 0 0 3 

2 PC MPCTE1020 
Conductive and Radiative 
Heat Transfer 

3 0 0 3 

 

 
 

3 

 

 
 

PE 

MPETE1031 
Thermal And Nuclear 
Power Plant 

 

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 
MPETE1032 

Energy Conversion And 
Management 

MPETE1033 Renewable Energy System 

MPETE1034 
Hydel Power And Wind 
Energy 

 
 

4 

 
 

PE 

MPETE1041 Turbo Machines  
 

3 

 
 

0 

 
 

0 

 
3 

MPETE1042 Gas Dynamics 

MPETE1043 
Internal Combustion 
Engines 

MPETE1044 Design Of Thermal System 

5 MC MMCTE1050 
Research Methodology and 
IPR 

2 0 0 2 

PRACTICAL / SESSIONAL 

6 PC MPCTE1160 
Engineering Software 
Laboratory 

0 0 4 2 

7 PC MPCTE1170 Heat Transfer Laboratory 0 0 4 2 

8 Audit  Audit Course - 1 2 0 0 0 

TOTAL 16 0 8 18 

 

 
 

Audit course 1 

1. English for Research Paper Writing 

2. Disaster Management 

3. Sanskrit for Technical Knowledge 

4. Value Education 
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II SEMESTER 

 

Sl. 

No. 
Course 

Category 
Course Code Course Title L T P Credits 

THEORY 

1 PC MPCTE2010 Convective Heat transfer 3 0 0 3 

2 PC MPCTE2020 Advanced Fluid Mechanics 3 0 0 3 

 

 
 

3 

 

 
 

PE 

MPETE2031 
Cryogenic Technology  

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 

MPETE2032 Solar Energy Technology 

MPETE2031 
Advanced Refrigeration 
Engineering 

MPETE2032 
Experimental Methods In 
Thermal Engineering 

 

 
 

4 

 

 
 

PE 

MPETE2041 
Computational Fluid 
Dynamics 

 

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 
MPETE2042 

Thermal Measurement and 
Process Control 

MPETE2043 Design of Heat Exchangers 

MPETE2044 
Aircraft And Rocket 
Propulsion 

PRACTICAL / SESSIONAL 

5 PC MPCTE2150 
Advanced Thermal Engg. 
Laboratory 

0 0 4 2 

 PC MPCTE2160 CFD Laboratory 0 0 4 2 

6 Project MPJTE2170 Mini-Project 0 0 4 2 

7 AC MACTE208X Audit- 2 2 0 0 0 

TOTAL 14 0 12 18 

 
 

Audit course 2 

1. Constitution of India 

2. Pedagogy Studies 

3. Stress Management by Yoga 

4. Personality Development through Life Enlightenment Skills. 



GANDHI INSTITUTE OF ENGINEERING AND 

TECHNOLOGY UNIVERSITY, ODISHA, GUNUPUR 

DEPARTMENT OF MECHANICAL ENGINEERING. 

 

 

 

 

 

 
III SEMESTER 

 

Sl. 

No. 

Course 

Category 

Course 

Code 

 
Course Title 

Hours per 
week 

 
Credits 

L T P 

 

 

 
1 

 

 

 
PE 

MPETE3011 
Boiling, Condensation and 
Two-Phase Flow 

 

 

 
3 

 

 

 
0 

 

 

 
0 

 

 

 
3 

MPETE3012 
Advanced Mathematical 
Methods in Engineering 

MPETE3013 
Theory of Combustion and 
Emission  

MPETE3014 
Finite Element Methods in 
Thermal Engineering 

 

 

 
 

2 

 

 

 
 

OE 

MOETE3021 Business Analytics  

 

 
 

3 

 

 

 
 

0 

 

 

 
 

0 

 

 

 
 

3 

MOETE3022 Industrial Safety 

MOETE3023 Operations Research 

MOETE3024 
Cost Management of 
Engineering Projects 

MOETE3025 Composite Materials 

MOETE3026 Waste to Energy 

3 Project MPJTE3130 
Dissertation Phase - I / 
Industrial Project 

0 0 20 10 

 Total Credits: 16 
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IV SEMESTER 

 

Sl. 
No. 

Course 
Category 

Course 
Code 

Course Title L T P Credits 

PRACTICAL / SESSIONAL 

1 
Project  

Dissertation Phase-II 0 0 32 16 

TOTAL 0 0 32 16 
 

Total Credits for the programme = 18 + 18 +16 +16 = 68 
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I SEMESTER 

 

 

 

Sl. 

No. 
Course 

Category 
Course Code Course Title L T P Credits 

THEORY 

1 PC MPCTE1010 
Advanced Engineering 
Thermodynamics 

3 0 0 3 

2 PC MPCTE1020 
Conductive and Radiative 
Heat Transfer 

3 0 0 3 

 

 
 

3 

 

 
 

PE 

MPETE1031 
Thermal And Nuclear 
Power Plant 

 

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 
MPETE1032 

Energy Conversion And 
Management 

MPETE1033 Renewable Energy System 

MPETE1034 
Hydel Power And Wind 
Energy 

 
 

4 

 
 

PE 

MPETE1041 Turbo Machines  
 

3 

 
 

0 

 
 

0 

 
3 

MPETE1042 Gas Dynamics 

MPETE1043 
Internal Combustion 
Engines 

MPETE1044 Design Of Thermal System 

5 MC MMCTE1050 
Research Methodology and 
IPR 

2 0 0 2 

PRACTICAL / SESSIONAL 

6 PC MPCTE1160 
Engineering Software 
Laboratory 

0 0 4 2 

7 PC MPCTE1170 Heat Transfer Laboratory 0 0 4 2 

8 Audit  Audit Course - 1 2 0 0 0 

TOTAL 16 0 8 18 
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SUBJECT CODE TITLE OF THE SUBJECT L T P C QP 

 ADVANCED ENGINEERING 
THERMODYNAMICS 

3 0 0 3 A 

Pre -Requisite: Engineering Thermodynamics I, Mathematics 

SYLLABUS 

UNIT:1 (10 Hours) 

Review of Basics: First law and Second law analysis – concept of entropy – principle of increase 

of entropy – entropy generation – Availability – concept of energy – energy analysis of 

combustion processes. Helm Holtz function – Gibb‘s function – Onsager reciprocity relation. 

UNIT:2 (8 Hours) 

Thermodynamic relations, Maxwell’s relations, T-ds equations – specific heat relations – energy 

equation – Joule Thomson effect – ClausiusClapery on Equation. Criteria for Equilibrium – 

Gibb‘s phase rule – Conditions for stability. 

UNIT:3 (8 Hours) 

Compressibility factor, fugacity and activity, computation from the generalized charts, 

dependence of fugacity and activity on pressure and temperature, chemical – equilibrium. Phase 

rule – ideal and real solution of gases, liquids, equilibrium system. 

UNIT:4 (8 Hours) 

Statistical Thermodynamics: Thermodynamics probability, Maxwell statistics, Fermi Dirac and 

Bose – Einstein statistics, Entropy and probability, Degeneracy of energy levels, Partition 

functions. 

UNIT:5 (8 Hours) 

Kinetic Theory of Gases: Perfect gas model, Distribution of translational velocities distribution 

function, molecular collisions and mean free path, equipartition of energy. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand Maxwell’s and thermodynamics relations of gas mixtures 

CO2 Identify the models to estimate the properties of real gas 

CO3 Analyze reactive and non-reactive gas mixtures using the concept of 
statistical thermodynamics and kinetics theory of gases 

CO4 Analyze chemical reaction and gas mixtures. 

CO5 Apply statistical methods to describe thermodynamic systems, understand 
key statistical distributions 

CO6 Apply the kinetic theory of gases, including the perfect gas model, velocity 

distribution functions, molecular collisions, mean free path, and the 
equipartition of energy 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 



Ref. Books 

1. Van Wylen G.J. & Sonntag R.E., Fundamentals of Classical Thermodynamics, 9th 

Edition, Willy Eastern Ltd. 2016 

2. Holman J.P., Thermodynamics, 4th Edition, McGraw Hill, 2015. 

3. Hsieh J.S., Principles of Thermodynamics, 19thEdition , McGraw Hill, 2017. 

1. Michael A.S., Thermodynamic for Engineers, Prentice Hall, 2012. 

1. Nag P.K., Engineering Thermodynamics, 5th Edition., McGraw Hill, 2015. 
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CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 3 2              

CO3 3 3              

CO4 3 2              

CO5 3 2              

CO6 2 2              

Avg. 2.83 2.17              
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SUBJECT CODE TITLE OF THE SUBJECT L T P C QP 

 CONDUCTIVE AND 

RADIATIVE HEAT 

TRANSFER 

 

3 

 

0 

 

0 

 

3 

 

A 

Pre -Requisite: Heat Transfer, Mathematics 

SYLLABUS 

UNIT:1 [08 Hours] 

Introduction to Conduction: Steady and Transient conduction; Fins, Lumped parameter and semi- 
infinite solid approximations, Heisler and Grober charts; 3-D conduction, isotropic, orthotropic 
and anisotropic solids. 

UNIT:2 [08 Hours] 

Analytical Methods- Mathematical formulations, analytical solutions, variation of parameters, 

integral method, periodic boundary conditions. 

UNIT:3 [10 Hours] 

Heat transfer in extended surface (Fins) without heat generation. Temperature distribution of 
infinite long fin, insulated at the tip, Finate length of fin heat conduction of fin equal to heat 
convection and solved some numerical. Differential equation of temperature distribution with 
internal heat generation. 

UNIT:4 [08 Hours] 

Introduction to Radiation: Radiative properties of opaque surfaces, Intensity, emissive power, 

radiosity, Planck’s law, Wien’s displacement law, Black and Gray surfaces, Emissivity, 

absorptivity, Spectral and directional variations, View factors. 

UNIT:5 [08 Hours] 

Application of thermal radiation, Radiation transfer between surfaces, Radiation through semi- 

transparent materials, Techniques to estimate configuration factors, Radiative heat exchange 

between gray and diffuse surfaces. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Explain steady and transient conduction in isotropic, orthotropic, and 
anisotropic solids, including approximations using fins, lumped parameters, 
and Heisler and Grober charts. 

CO2 Formulate and solve heat transfer problems using mathematical methods, 
including variation of parameters, integral methods, and periodic boundary 
conditions. 

CO3 Analyze temperature distribution and heat transfer in fins of various 

configurations, including those with internal heat generation and specific 
boundary conditions. 

CO4 Describe the fundamental radiative properties of materials, including 
intensity, emissive power, and concepts like Planck’s law, Wien’s 
displacement law, and emissivity. 

CO5 Apply principles of radiative heat transfer to real-world scenarios, including 

radiation transfer between surfaces and through semi-transparent materials, 
and techniques for estimating configuration factors. 

CO6 Calculate radiative heat exchange between gray and diffuse surfaces, 
understanding the spectral and directional variations of radiative properties. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 



Reference Book: 

1. Arpaci, V.S Conduction Heat Transfer 2nd Edition, Addison-Wesley Publishing,1966 

2. Modest, M.F, Radiative Heat Transfer, 1st Edition, Mc Graw Hill, 1993 

Text Books: 

1. Incropera, F.P. and Dewitt,D.P, Fundamental of Heat and Mass Transfer, 

6thEdition,Wiley India ,2006 

2. Ozisik, N. Heat Conduction , 3rd Edition, Wiley India , 2008 

3. Siegel, R and Howell, F.R Thermal Radiation Heat Transfer, 3rd Edition, Taylor & 

Francis, 1992 
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CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2              

CO2 2 3              

CO3 3 2              

CO4 2 2              

CO5 2 2              

CO6 2 3              

Avg. 2.17 2.33              
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 THERMAL AND NUCLEAR POWER 
PLANT 

3 0 0 3 A 

Pre -Requisite: Thermodynamics, Basics of power plant engineering 

SYLLABUS 

UNIT:1 (08 Hours) 

Energy scenario. Overview of steam power plant. Analysis of steam cycles. Feedwater heaters. 

Deaerator and drain cooler. Optimization of cycle parameters, reheat and regeneration. Analysis 

of multi-fluid coupled cycles. 

UNIT:2 (08 Hours) 

Cogeneration of power and process heat. Combined cycle power generation. Fuels. Combustion 

mechanisms. Draft systems. Combustion control. Furnaces for burning coal in fluidized beds and 

in pulverized form. Coal handling installation. 

UNIT:3 (10 Hours) 

Different types of boilers and their specific uses. Boiler mountings and accessories. Feed water 

treatment. Boiler maintenance. Circulation theory. Downcomers and risers. Drum and its 

internals. Economiser. Convective and  radiant super heaters. Superheat  temperature control. 

Recuperative and regenerative air preheaters. Dust and ash removal systems. Environmental 
aspects of power generation 

UNIT:4 (8 Hours) 

Basic concepts of reactor physics, radioactivity. Neutron Scattering. Thermal and fast reactors. 

Nuclear cross-sections. Neutron flux and reaction rates. Moderator criteria. Reactor core design. 

Conversion and breeding. 

UNIT:5 (10 Hours) 

Types of reactors. Characteristics of boiling water, pressurized water, pressurized heavy water, 

gas cooled and liquid metal cooled reactors. Future trends in reactor design and operation. 

Thermal-hydraulics of reactors. Heavy water management. Containment system for nuclear 

reactor. Reactor safety radiation shields. Waste management. Indian nuclear power programme. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Analyze steam cycles, including the use of feed-water heaters, deaerators, drain 

coolers, and techniques such as reheat, regeneration, and multi-fluid coupled 
cycles. 

CO2 Explaincogeneration of power and process heat, and analyze combined cycle 
power generation, including combustion mechanisms, draft systems, and coal 
handling installations. 

CO3 Differentiate between various types of boilers, understand their specific uses 

and maintenance, and evaluate environmental aspects and emissions control in 

power generation. 

CO4 Understand basic concepts of reactor physics, including radioactivity, neutron 
scattering, and reactor core design, along with conversion and breeding 
processes. 
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CO5 describe different types of reactors, including boiling water, pressurized water, 
and gas-cooled reactors, and understand their thermal-hydraulics and heavy 
water management 

CO6 Evaluate safety measures, radiation shielding, and waste management practices 
in nuclear reactors, including containment systems and future trends in reactor 
design and operation, with an emphasis on the Indian nuclear power program. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books: 

1. M.M.EI. Wakil., Nuclear Power Engineering, McGraw Hill Book Company, New York, 

3rd edition 2016. 

2. GlasstoneS.andSetonske A., Nuclear Reactors, Engineering ‘, 4th Edition, CBS Publishers 

and Distributors, 2016. 
3. Nag. P. K. , Power Plant Engineering , 2nd Edition , Tata Mc. GrawHill , 2006 

Reference Book: 

1. LoftnessR.L. ,Nuclear Power Plants, 4th edition , Nostrand Company Inc, Princeton, 2012 

2. Sarg S., Physics of Nuclear Reactors’, 3rd Edition Tata McGraw Hill Publishing Company 

Ltd., 2017. 
3. Connoly T. J., Fundamentals of Nuclear Energy’, 6th Edition, John Wiley, 2012. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 2 3              

CO3 1 2     2         

CO4 2 3              

CO5 3 2              

CO6 2 2     2         

Avg. 2.17 2.33     2         
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 ENERGY CONVERSION AND 
MANAGEMENT 

3 0 0 3 A 

Pre -Requisite: Thermodynamics, power plant, Calculus 

SYLLABUS 

UNIT:1 (08 Hours) 

Significance and Scope of Energy conservation and Management, Basic principles and total energy 

concept, First law optimization, availability. Exergy analysis. Second law optimization of thermal 

systems. 

UNIT:2 (08 Hours) 

Energy audits and conservation programme, elements of energy accounting. Plant energy studies : 
concepts, resources, procedures and implementation. Energy accounting indices, energy budget and 
variance analysis- statistical and engineering models. Economic aspects, payback. 

UNIT:3 (08 Hours) 

Waste Heat recovery; high, medium and low temperature applications, Methods of energy 

conservation in domestic and industrial sectors; case studies. 

UNIT:4 (08 Hours) 

Energy sources, Classification and characterization of fuels (fossil and bio-fuel), conversion and 

utilization, environmental and economic issues, optimum use of energy resources, Thermodynamic 

cycles, Principles of thermal energy conversion in boilers, internal combustion engines and gas 

turbines, cogeneration and combined cycle power generation. 

UNIT:5 (08 Hours) 

Fuel cells and MHD technology, solar, wind and nuclear power, utilization of industrial heat, 

Energy management in industry, Environmental and economic evaluation advanced pollution 

control technology. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the significance and scope of energy conservation and management, 

including first and second law optimization, exergy analysis, and total energy 
concepts. 

CO2 Perform energy audits, develop conservation programs, and apply elements of 

energy accounting, including energy budget, variance analysisand economic 
evaluation. 

CO3 Analyze waste heat recovery methods for high, medium, and low temperature 
applications and implement energy conservation techniques in domestic and 
industrial sectors through case studies. 

CO4 Classify and characterize various fuels, understand thermodynamic cycles, and 

apply principles of thermal energy conversion in boilers, internal combustion 
engines, and gas turbines, as well as cogeneration and combined cycle power 
generation. 

CO5 Explore advanced energy technologies such as fuel cells, MHD technology, solar, 

wind, and nuclear powerand their applications in industrial heat utilization and 

energy management. 

CO6 Evaluate environmental and economic aspects of energy utilization, and apply 
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 advanced pollution control technologies in the context of energy management in 
industry 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 
1. Stick R.G. and Thumann A., Principles of Waste Heat Recovery, PHI, 2012. 

Ref. Books 

1. Goswami D. Y. and Kreith F., Energy Conversion, 2nd Edition, CRC Press, 2016 

2. Kadambi V. and Prasad M., An Introduction to Energy Conversion : Turbo Machinery: 

Energy conversion cycle 2nd Edition, New Age International Private Limited , 2011 
 

 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 2 2              

CO3 2 3              

CO4 3 2              

CO5 2 2              

CO6 3 2              

Avg. 2.50 2.17              
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 RENEWABLE ENERGY SYSTEM 3 0 0 3  

Pre -Requisite: Thermodynamics, Basics of mechanical engineering 

SYLLABUS 

UNIT:1 (10 Hours) 

Energy scenario and renewable energy sources : global and Indian situation. Potential of non- 

conventional energy sources, economics. Solar Radiation: Solar thermal process, heat transfer 

devices, solar radiation measurement, estimation of average solar radiation. Solar energy storage: 

stratified storage, well mixed storage, comparison. 

UNIT:2 (08 Hours) 

Hot water system, practical consideration, solar ponds, Non-convective solar pond, extraction of 

thermal energy and application of solar ponds. 

UNIT:3 (08 Hours) 

Wind energy: The nature of wind. Wind energy resources and modeling. Geothermal energy: 

Origin and types of geothermal energy and utilization. 

UNIT:4 (08 Hours) 

OTEC: Ocean temperature differences. OTEC systems. Recent OTEC developments. Wave 

energy: Fundamentals. Availability Wave-energy conversion systems. 

UNIT:5 (08 Hours) 

Tidal energy: Fundamentals. Availability Tidal-energy conversion systems. ; Energy from 

biomass: Photosynthesis; Biomass resource; Utilisation of biomass. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Comprehend the global and Indian energy scenarios, the potential and 
economics of non-conventional energy sources, and understand solar radiation 
processes, measurement, and storage techniques. 

CO2 Analyze solar hot water systems and solar ponds, including extraction and 
application of thermal energy from non-convective solar ponds 

CO3 Understand the nature and modeling of wind energy resources, and identify the 
origins, types, and utilization methods of geothermal energy. 

CO4 Explain the principles of OTEC, recent developments, and wave energy 
fundamentals, including the availability and conversion systems for wave 
energy. 

CO5 Describe the fundamentals and availability of tidal energy and analyze various 
tidal-energy conversion systems. 

CO6 Understand the process of photosynthesis, biomass resources, and methods for 
the utilization of biomass for energy production 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 

1. Sukhatme S.P., Solar Energy Principle of Thermal Collection and Storage, 4th Edition, 

Tata McGraw Hill, 2017. 
2. Johnson G.L., Wind energy systems, 4thEdition,Kansas State University, 2016. 

Ref. Books 
1. Mangal V.S., Solar Engineering, 3rd Edition, Tata McGraw Hill, 2012. 



GANDHI INSTITUTE OF ENGINEERING AND 

TECHNOLOGY UNIVERSITY, ODISHA, GUNUPUR 

DEPARTMENT OF MECHANICAL ENGINEERING. 
 

 

 

 
 

2. Bansal N.K., Renewable Energy Sources and Conversion Technology, 4th Edition, Tata 

McGraw Hill, 2017. 

3. Lunde P.J., Solar Thermal Engineering, 2nd Edition, John Willey & Sons, New York, 

2016. 

4. Duffie J.A. and Beckman W.A., Solar Engineering , 4th Edition, John Wiley & Sons, Inc., 

Hoboken, New Jersey, 2013 
CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2     1         

CO2 3 2     1         

CO3 2 2              

CO4 3 2              

CO5 2 3     1         

CO6 2 3              

Avg. 2.50 2.33     1         
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 HYDEL POWER AND WIND ENERGY 3 0 0 3 A 

Pre -Requisite: Thermodynamics, Fluid mechanics and Hydraulic Machines. 

SYLLABUS 

UNIT:1 (12 Hours) 

Elements of hydropower scheme, hydropower development in India. Power house structures and 

Layout. Hydropower plants classification: Surface and underground power stations, Low- 

medium-high head plants-layout and components, pumped storage plants. Load and power 

studies: load curve, load factor, load duration curve, firm capacity, reservoir capacity, capacity 

factor. 

UNIT:2 (08 Hours) 

Hydraulic turbines and types and classification, constructional features, selection, characteristic 
curves, governing of turbine, drafts tubes-types, hydraulic principles. Gates and valves types. 
Penstock and surge tanks. 

UNIT:3 (08 Hours) 

Wind machine types, classification, parameters. Wind measurements, data presentation, power in 

the wind. Wind turbine aerodynamics, momentum theories, basic aerodynamics, airfoils and their 

characteristics 

UNIT:4 (10 Hours) 

Horizontal Axis Wind Turbine (HAWT) - Blade Element Theory, wake analysis, Vertical Axis 

Wind Turbine (VAWT) aerodynamics. HAWT rotor design considerations, number of blades, 

blade profile, 2/3 blades and teetering, coning, power regulation, yaw system, tower. 

UNIT:5 (12 Hours) 

Wind turbine loads, aerodynamic loads in steady operation, wind turbulence, static - dynamic - 

fatigue analysis, yawed operation and tower shadow, WECS control system, requirements and 

strategies. Wind Energy Conversion System (WECS) siting, rotor selection, Annual Energy 

Output (AEO). Synchronous and asynchronous generators and loads, integration of wind energy 

converters to electrical networks, inverters. Testing of WECS. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the elements of hydropower schemes, development in India, and the 
classification and layout of various hydropower plants. 

CO2 Analyze load and power studies including load curves, load factors, duration 
curves, firm and reservoir capacities, and capacity factors. 

CO3 Differentiate hydraulic turbines, understand their constructional features, 

selection criteria, characteristic curves, and hydraulic principles of components 
like draft tubes, gates, and valves. 

CO4 Describe different types of wind machines, understand wind measurements, 
data presentation, and basic aerodynamics of wind turbines including airfoils 
and their characteristics.. 

CO5 Apply the Blade Element Theory, wake analysis, and rotor design 

considerations for HAWT and VAWT, and understand power regulation and 

tower design. 

CO6 Analyze aerodynamic loads, static and dynamic loads, fatigue analysis, and 
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 control systems for WECS, including siting, rotor selection, integration with 
electrical networks, and testing of WECS. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 
1. DesmukhM.M. , Water Power Engineering, 2nd Edition, Dhanpat Rai and Sons , 1978. 
2. FrerisL.L. , Wind Energy Conversion Systems, 2nd Edition, Prentice Hall 2017. 

Ref. Books 

1. MosonyiE. , Water power Development: 3rd Edition, Nem Chand & Bros ,2009 

2. Creagar, W.P. and Justin, J.D. , Hydroelectric hand book, 2nd Edition, John Wiley 

&Sons,New York , 1952 

3. Zipparro, V. J. and Hasen H., Davis' Handbook of Applied Hydraulics , 4th Edition, Mc- 

GrawHill, Inc, 2009 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 2 3              

CO3 3 1              

CO4 3 2              

CO5 2 2              

CO6 3 2              

Avg. 2.67 2.00              
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C 

 TURBO MACHINES 3 0 0 3 

Pre -Requisite: Basic Thermodynamics, Mathematics 

SYLLABUS 

UNIT:1 [10 Hours] 

Fundamental of Turbo Machines: Classifications of turbo machines, Applications, 

Thermodynamic analysis, Isentropic flow. Energy transfer. Efficiencies, Static and Stagnation 

conditions, Continuity equations, Euler's flow through variable cross sectional areas, Unsteady 
flow in turbo machines. 

UNIT:2 [12 Hours] 

Steam Nozzles: Convergent and Convergent-Divergent nozzles, Energy Balance, Effect of back 

pressure of analysis. Designs of nozzles 

Steam Turbines: Impulse turbines, Compounding, Work done and Velocity triangle, 

Efficiencies, Constant reactions, Blading, Design of blade passages, Angle and height, Secondary 

flow. Leakage losses, Thermodynamic analysis of steam turbines 

UNIT:3 [10 Hours] 

Gas Dynamics: Fundamental thermodynamic concepts, isentropic conditions, mach numbers and 

area, Velocity relations, Dynamic Pressure, Normal shock relation for perfect gas. Super sonic 

flow, oblique shock waves. Normal shock recoveries, Detached shocks, Aerofoil theory. 

UNIT:4 [12 Hours] 

Centrifugal Compressor: Types, Velocity triangles and efficiencies, Blade passage design, 

Diffuser and pressure recovery. Slip factor, Stanitz and Stodolas formula's, Effect of inlet mach 

numbers, Pre whirl, Performance. 

Axial Flow Compressor: Flow Analysis, Work and velocity triangles, Efficiencies, 

Thermodynamic analysis. Stage pressure rise, Drgree of reaction, Stage Loading, General design, 

Effect of velocity, Incidence, Performance 

UNIT:5 [12 Hours] 

Axial Flow Gas Turbine: Work done of gas turbine, Velocity triangle and efficiencies, 

Thermodynamic flow analysis, Degree of reaction, Zweifels relation, Design cascade analysis, 

Soderberg, Hawthrone, Ainley, Correlations, Secondary flow, Free vortex blade, Blade angles for 

variable degree of reaction. Actuator disc, Theory, Stress in blades, Blade assembling, Material 

and cooling of blades, Performances, Matching of compressors and turbines, Off design 
performance. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the mechanism of different types of Turbo machines and their 
application. 

CO2 Analyze Steam Nozzles and Turbines and calculate the work done and 
efficiencies. 

CO3 Analyze Gas Dynamics Concepts and Applications 

CO4 Assess the design and operational efficiencies of centrifugal and axial flow 
compressors. 

CO5 Analyze the thermodynamic flow processes in axial flow gas turbines and 
evaluate blade design considerations. 

CO6 Integrate and Apply Knowledge in Turbo Machinery 



GANDHI INSTITUTE OF ENGINEERING AND 

TECHNOLOGY UNIVERSITY, ODISHA, GUNUPUR 

DEPARTMENT OF MECHANICAL ENGINEERING. 
 

 

 

 
 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. Turton, R.K, Principles of Turbo machinery, 1st Edition, Springer publisher, 2004 
2. William, W.P. Fundamentals of Turbomachinery, 2nd Edition, John Wiley & Sons, 2008 
3. Yahya , S.M. Element of Gas Dynamics, 2nd Edition Mc Graw Hill Publication, 2004 

Reference Book: 

1. Zucrow, M.J, Hoffman, J.D. Gas Turbines Theory and Practice, 1st Edition, John Wiley & 

Sons Publishers, 1976 

2. Liepemann, H.W. Roshko, A. Element of Gas Dynamics,2nd Edition, Dover Publications, 

2013 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 1             

CO2 3 3 2             

CO3 3 3 1             

CO4 3 2 2             

CO5 3 3 2             

CO6 3 3 2             

Avg. 3 2.6 1.6             
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 GAS DYNAMICS 3 0 0 3 A 

Pre -Requisite: Thermodynamics, Fluid mechanics 

SYLLABUS 

UNIT:1 (10 Hours) 

Fundamental Aspects of Gas Dynamics: Introduction, Isentropic flow in a stream tube, speed of 

sound, Mach waves; One dimensional Isentropic Flow: Governing equations, stagnation 

conditions, critical conditions, maximum discharge velocity, isentropic relations ; Normal Shock 

Waves: Shock waves, stationary normal shock waves, normal shock wave relations in terms of 

Mach number 

UNIT:2 (08 Hours) 

Oblique Shock Waves: Oblique shock wave relations, reflection of oblique shock waves, 
interaction of oblique shock waves, conical shock waves; Expansion Waves: Prandtl-Meyer flow, 
reflection and interaction of expansion waves, flow over bodies involving shock and expansion 
waves 

UNIT:3 (08 Hours) 

Variable Area Flow: Equations for variable area flow, operating characteristics of nozzles, 

convergent-divergent supersonic diffusers ;Adaiabatic Flow in a Duct with Friction: Flow in a 

constant area duct, friction factor variations, the Fanno line. 

UNIT:4 (08 Hours) 

Flow with Heat addition or removal: One-dimensional flow in a constant area duct neglecting 

viscosity, variable area flow with heat addition, one-dimensional constant area flow with both 

heat exchanger and friction ; Generalized Quasi-One-Dimensional Flow: Governing equations 

and influence coefficients, solution procedure for generalized flow with and without sonic point ; 

UNIT:5 (08 Hours) 

Two-Dimensional Compressible Flow: Governing equations, vorticity considerations, the 

velocity potential, linearized solutions, linearized subsonic flow, linearized supersonic flow, 

method of characteristics. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand isentropic flow, Mach waves, and normal shock wave relations in 
gas dynamics. 

CO2 Analyze oblique shock wave behavior and Prandtl-Meyer flow for expansion 
waves. 

CO3 Resolve equations for variable area flow and understand nozzle and supersonic 
diffuser characteristics. 

CO4 Analyze one-dimensional flow with heat addition and solve generalized quasi- 
one-dimensional flow equations. 

CO5 Understand governing equations and apply linearized solutions for two- 
dimensional compressible flow. 

CO6 Apply gas dynamics principles to solve engineering problems involving 
isentropic flow and shock waves. 
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Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 

1. Landau L. D. and Lifshitz E. M., Fluid Mechanics. 6th Edition., Pergamon Press, 2015. 

3. Liepmann H. W. and Roshko A., Elements of Gas Dynamics, 3rd Edition, Dover 

Publications, 2011. 

Ref. Books 

1. Oosthuizen P. H. and Carscallen W. E.. Compressible Fluid Flow. 2nd Edition, McGraw- 

Hill Publishing Co. NY, 2017. 

2. Saad M. A., Compressible Fluid Flow. 5th Edition. Upper Saddle River, NJ: Prentice- 

Hall, 2013. 

3. White F. M., Viscous Fluid Flow. 4th Edition, New York: McGraw-Hill ,NY, 2011. 

4. Shapiro A.H. , The Dynamics and Thermodynamics of Compressible Fluid Flow, 1st 

Edition , John Wiley , 1953 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 3              

CO2 2 2              

CO3 3 2              

CO4 2 3              

CO5 3 2              

CO6 3 3              

Avg. 2.5 2.5              
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 INTERNAL COMBUSTION 
ENGINES 

3 0 0 3 A 

Pre -Requisite: Thermodynamics, Engineering Mathematics 

SYLLABUS 

UNIT:1 (08 Hours) 

Thermodynamic Analysis of I.C.Engine Cycles. Effect of design and operating parameters on 

cycle efficiency. Modified fuel-air cycle considering heat losses and valve timing. Engine 

dynamics and torque analysis. 

UNIT:2 (08 Hours) 

Use of Combustion chart . Thermodynamic cycle with supercharging both S.I. and C.I. Engines. 

Limits of Supercharging. Methods of Supercharging and Superchargers. 

UNIT:3 (10 Hours) 

Fuels and combustion in S.I. engines, knocking and fuel rating. Energy balance, volumetric 
efficiency, measurement of indicated and brake power. Advanced theory of carburetion. Fuel 
Injection Systems for S.I. and C.I. Engines. Cooling of engine and governing of engine. Ignition 
system : conventional and electronic. 

UNIT:4 (08 Hours) 

Variable compression ratio engine. Theoretical analysis, 

compression ratio, Wankel rotary combustion engine, 

 

methods 

 

of obtaining variable 

UNIT:5 (08 Hours) 

Stratified charged engine, Methods of charge stratification, Dual fuel and Multifuel engines, 

Biofuels, Variable Valve timing engines, Exhaust emissions, its measurement and control. Fault 

diagnosis of S.I. Engines. 
Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand hydropower schemes, load studies, turbines, wind machines, 
blade element theory, and turbine loads 

CO2 Analyze load and power studies, turbines, wind machines, blade theory, and 
turbine control systems 

CO3 Differentiate hydraulic turbines, their 
hydraulic components 

features, criteria, curves,   and 

CO4 Describe wind machines, measurements, aerodynamics, turbines, airfoils, 
and their characteristics. 

CO5 Apply blade theory, wake analysis, rotor design, regulation, and tower 
design principles 

CO6 Analyze turbine loads, aerodynamic, static, dynamic loads, fatigue, control 
systems, siting, and integration 

 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 
1. Fundamentals of I.C. Engines by H.B.Heywood, McGraw Hill 

Ref. Books 
1. I.C.Engine Theory and Practices, Vol.I& II C.F.Taylor, MIT Press 



2. I.C.Engine, Mathur and Sharma, Dhanpat Rai and Sons 

3. Fundamentals of I.C.Engine Books 
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CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2             2 

CO2 2 3             1 

CO3 3 2             2 

CO4 3 2             3 

CO5 2 3             1 

CO6 3 2             2 

Avg. 2.67 2.33             1.83 
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C 

 DESIGN OF THERMAL SYSTEM 3 0 0 3 

Pre -Requisite: Thermodynamics, Machine Design, Mathematics 

SYLLABUS 

UNIT:1 (12 Hours) 

Fundamentals of Mathematical Modeling and Simulation:Introduction to mathematical 

models in thermal systems, Types of mathematical models and their applications, Techniques for 

formulating mathematical   models,   Numerical   methods   for   simulating   thermal   systems, 

Simulation software and tools, Practical applications of simulation in engineering 

UNIT:2 (12 Hours) 

Advanced Modeling Techniques: Advanced numerical methods used in thermal system 

simulation, Optimization techniques in simulation, Case studies and applications, Modeling 

dynamic behavior in thermal systems, Time-dependent simulations, Simulation of complex 

thermal systems 

UNIT:3 (14 Hours) 

Design of Thermal Systems: Principles of Thermal System Design, Design Strategies for 

Different Applications, Economic Considerations in Thermal System Design, Environmental 

Impact and Sustainability in Design, Integration and Optimization Techniques in System Design, 

Ethical and Regulatory Aspects in Thermal System Design 

UNIT:4 (14 Hours) 

Fundamentals of Optimization Methods: Overview of optimization techniques and 

methodologies, Importance of optimization in thermal systems, Types of optimization problems, 

Detailed study of optimization algorithms applicable to thermal systems, Heuristic and 

metaheuristic methods, Optimization software tools and their applications 

UNIT:5 (14 Hours) 

Advanced Topics in Optimization:Handling constraints in optimization problems specific to 

thermal systems, Techniques for solving constrained optimization problems, Real-world 

applications and case studies, Multi-objective optimization techniques and trade-off analysis, 

Pareto optimality and its implications in thermal systems, Application of multi-objective 

optimization to real-world problems 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Demonstrate proficiency in formulating mathematical models and using simulation 
techniques to analyze and predict thermal system behavior. 

CO2 Apply principles of thermal system design to different applications, considering 
economic, environmental, and integration factors, and evaluate design 
effectiveness. 

CO3 Apply optimization methods to solve thermal system problems, including 
constrained and multi-objective optimization, using appropriate algorithms. 

CO4 Use dynamic modeling techniques to analyze time-dependent behaviors in thermal 
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 systems and predict system responses under varying conditions. 

CO5 Demonstrate awareness of ethical issues and regulatory requirements in thermal 
system design and operation, ensuring compliance with professional standards. 

CO6 Apply optimization principles to real-world engineering challenges, making 
informed decisions and achieving optimal system performance. 

Teaching Methods: Chalk & Board/ PPT/Video Lectures/Lecture by Industry Expert. 

Text Books 

1. Stoecker W.F., Design of Thermal Systems, McGraw-Hill, 2nd Edition, 1980 

2. Bejan A., Tsatsaronis B. G. and Moran M.J., Thermal Design and Optimization, 17th 

Edition, Wiley-Interscience, 2016. 

3. Jaluria Y., Design and Optimization of Thermal Systems, 3rd Edition, CRC Press, 2019. 

4. Suryanarayana N.V., Design & Simulation of Thermal Systems , 1st Edition, McGraw- 

Hill, 2002. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 1             

CO2 2 3 2             

CO3 2 2 3             

CO4 2 2  3            

CO5 2 1 2  3           

CO6 2 2 2   3          

Avg. 2.16 2 2 3 3 3          
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SUBJECT CODE TITLE OF THE SUBJECT L T P C QP 

 RESEARCH METHODOLOGY 
AND IPR 

2 0 0 2 
 

Pre -Requisite: 

SYLLABUS 

UNIT:1 [09 Hours] 

Research Methodology: Introduction, Meaning of Research, Objectives of Research, Types of 

Research, Research Approaches, Significance of Research, Research Methodology, Research and 

Scientific Method, Research Process, Criteria of Good Research. 

Defining the Research Problem: Research Problem, Selecting the Problem, Necessity of Defining 

the Problem, Technique Involved in Defining a Problem, An Illustration. 

UNIT:2 [09 Hours] 

Reviewing the literature: Place of the literature review in research, Bringing clarity and focus to 

research problem, Improving research methodology. Review of the literature, searching the 

existing literature, reviewing the selected literature, literature review to find the research gape. 

Research Design: Meaning of Research Design, Need for Research Design, Features of a Good 

Design. 

UNIT:3 [09 Hours] 

Data Collection: Introduction, Experimental and Surveys, Collection of Primary Data, Collection 

of Secondary Data, Selection of Appropriate Method for Data Collection, Case Study Method. 

Statistical method, Various graphs, Basic Concepts concerning testing of hypotheses, procedures 

of hypothesis testing, generalization and interpretation ,Regression analysis. 

UNIT:4 [09 Hours] 

Introduction: Structure and components of scientific reports, types of report, developing research 

proposal. Thesis writing: different steps and software tools in the design and preparation of 

thesis, layout, structure ,illustrations ,tables, bibliography, referencing. 

UNIT:5 [09 Hours] 

Intellectual property rights and patent law, techniques of writing a Patent, filing procedure, 

technology transfer, copy right, royalty, trade related aspects of intellectual property rights 

Publishing: design of research paper, citation and acknowledgement, plagiarism tools, 

reproducibility and accountability. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand research methodology, including types, approaches, and 
criteria for good research. 

CO2 Define and select research problems effectively, using appropriate 
techniques. 

CO3 Conduct literature reviews to identify gaps and improve research 
methodology. 

CO4 Develop research designs that meet objectives and incorporate essential 
features. 

CO5 Apply diverse methods for data collection and statistical analysis in 
research. 

CO6 Gain knowledge of intellectual property rights (IPR), including patent 
law, copyright, and technology transfer, for protecting research 
innovations. 
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Teaching Methods: Chalk& Board / PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1.C.R. Kothari ,"Research Methodology: Methods and Trends", New Age International. 

2. Ranjit Kumar, "Research Methodology: A Step by Step Guide for Beginners", SAGE 

Publications Ltd., 

3. B.L. Wadehra,"Law Relating to Patents,Trademarks, Copyright Designs and Geographical 

Indications", Universal Law Publishing 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 1          1    

CO2 2 2 1         1    

CO3 3 2      1    1    

CO4 3 3 2     1    1    

CO5 3 2          1    

CO6 3 2          1    

Avg. 2.83 2 1.5     1    1    
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 ENGINEERING SOFTWARE LAB 0 0 4 2  

Pre -Requisite: Knowledge about Numerical Method 

SYLLABUS 

MINIMUM TWO FROM GROUP A, B AND C 

(A) NUMERICAL COMPUTATION. ( Any Five experiment) 

(Using MATLAB or other software/language) 

1. Basics of MATLAB or similar software/language 

2. Finding solution by Numerical Methods (including graphics) for the following: 

a. Bisection Method 

b. Newton-Raphson Method 

c. Secant Method 

d. Gauss Elimination Method 

e. Initial-Value Problems (e.g. Runge-Kutta Method) 

f. Boundary Value Problem (eg. Shooting Method) 

g. Eigen Value Problem 

(B) SOLIDS MODELING 

(Using Solid Modelling software eg. AUTOCAD/ProE/CATIA/SolidWorks/ UNIGRAPHICS 

etc.) 

1. Learning the Basics of Solid Modelling Software 

2. Modelling in 2D and image scanning. 

3. Modelling in 3D of machine tool parts like gear details, machine tool beds, Tailstocks and 

assembly drawings of machine tools like lathe machine components, power drives, jigs & 

fixtures, power presses etc. Use of various types of surfaces in 3D modelling, animation 

features and other editing entities in machine tool assemblies. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Determine optimum solution for numerical methods by using MAT LAB 
programme 

CO2 Develop 2D and 3D models for different mechanical components through 
software modelling. 

CO3 Analyze different finite element methods for various engineering problems 

CO4 Solving the engineering part modelling and simulation. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1  1  2 1           

CO2    1 2      2     

CO3    1 2           

CO4     2      2     

Avg.  1  1.3 1.75      2     
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 HEAT TRANSFER LABORATORY 0 0 4 2  

 

SYLLABUS 

1. To find thermal conductivity of wood, asbestos and mild steel. 

2. To determine the thermal conductivity of a liquid. 

3. To find overall heat transfer co-efficient in parallel flow heat exchanger. 

4. To find overall heat transfer co-efficient experimentally and compare it with the value 

obtained from standard correction (Horizontal condenser). 

5. To find overall heat transfer co-efficient experimentally and compare it with the value 

obtained from standard correction (Vertical condenser). 

6. To determine : Overall heat transfer coefficient, Air side heat transfer coefficient, Fin 

efficiency, Overall fin efficiency, Fin effectiveness with the help of Fin tube heat exchanger. 

7. Verification of Stefan Boltzmann’s Law 

8. Dermination of fin efficiency for cylindrical Pin-Fin. 

 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Evaluate the thermal conductivity of material. 

CO2 Calculation of heat transfer coefficient for condenser and heat exchanger. 

CO3 Verification and validation of Boltzmann’s law. 

CO4 Calculation and analysis of fin efficiency. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 1 1  2 1           

CO2    2 1      2     

CO3    1 1           

CO4     1      2     

Avg. 1 1  1.6 1      2     
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II SEMESTER 

 

Sl. 

No. 
Course 

Category 
Course Code Course Title L T P Credits 

THEORY 

1 PC MPCTE2010 Convective Heat transfer 3 0 0 3 

2 PC MPCTE2020 Advanced Fluid Mechanics 3 0 0 3 

 

 
 

3 

 

 
 

PE 

MPETE2031 
Cryogenic Technology  

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 

MPETE2032 Solar Energy Technology 

MPETE2031 
Advanced Refrigeration 
Engineering 

MPETE2032 
Experimental Methods In 
Thermal Engineering 

 

 
 

4 

 

 
 

PE 

MPETE2041 
Computational Fluid 
Dynamics 

 

 
 

3 

 

 
 

0 

 

 
 

0 

 

 
 

3 
MPETE2042 

Thermal Measurement and 
Process Control 

MPETE2043 Design of Heat Exchangers 

MPETE2044 
Aircraft And Rocket 
Propulsion 

PRACTICAL / SESSIONAL 

5 PC MPCTE2150 
Advanced Thermal Engg. 
Laboratory 

0 0 4 2 

 PC MPCTE2160 CFD Laboratory 0 0 4 2 

6 Project MPJTE2170 Mini-Project 0 0 4 2 

7 AC MACTE208X Audit- 2 2 0 0 0 

TOTAL 14 0 12 18 
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 CONVECTIVE HEAT TRANSFER 3 0 0 3 A 

Pre -Requisite: Fluid Mechanics, Mathematics 

SYLLABUS 

UNIT:1 [08 Hours] 

Introduction of convection heat transfer. Difference between forced and natural convection. Heat 

transfer over a flat plate. Find out drag force, shear stress, coefficient of drag. 

UNIT:2 [08 Hours] 

Conservation equation of mass, momentum, energy for two dimensional convective heat transfer 

in case of incompressible flow. Hydrodynamic and thermal boundary layer flow over a flat plate, 

horizontal and vertical cylinder cylinder. 

UNIT:3 [08 Hours] 

Boundary layer equation for 2-dimensional incompressible flow over a flat plate & its boundary 

conditions. Momentum and energy integral equations for flow over a flat plate and their solution. 

Average values of drag,heat transfer coefficient and skin friction coefficient. 

UNIT:4 [08 Hours] 

Critical Reynolds number, Expression for drag coefficient and drag force in Reynolds and 

colbourn analogy. Heat transfer in laminar developed and developing duct flows; Laminar 

boundary layers: Similarity and integral solutions; 

UNIT:5 [10 Hours] 
Turbulence fundamentals and modeling, Heat transfer in turbulent boundary layers and turbulent duct 

flows. Turbulence and scalar transport: temperature and concentration fluctuations. Turbulent mixing and 

its implications for heat transfer. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the concepts of forced and natural convection, and calculate drag 
force and coefficients. 

CO2 Apply conservation equations for mass, momentum, and energy to analyze two- 
dimensional convective heat transfer. 

CO3 Derive boundary layer equations and solve momentum and energy integral 
equations for flow over flat plates. 

CO4 Analyze laminar flow characteristics, critical Reynolds number, and apply 
Reynolds and Colburn analogy for drag and heat transfer. 

CO5 Understand turbulence fundamentals, model turbulent boundary layers and duct 
flows, and analyze scalar transport. 

CO6 Evaluate heat transfer in turbulent boundary layers and duct flows, including 
turbulent mixing effects. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. Incropera, F.P. and Dewitt,D.P, Fundamental of Heat and Mass Transfer, 

6thEdition,Wiley India ,2006 
2. Bejan, A. Convective Heat Transfer, 4thEdition,John Wiley India Publishing, 2013 
3. Burmeister,L.C. Convective Heat Transfer,2nd Edition, John Wiley and Sons, 1993 
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Reference Book: 

1.  Kays W.M. and Crawford, E.M , Convective Heat and Mass Transfer,3rd Edition, Mc 

Graw Hill,1993. 

2. Kern D.Q. Process Heat Transfer, 1st Edition, Tata McGraw Hill Publishing, New Delhi, 

2015. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2              

CO2 2 3              

CO3 3 3              

CO4 2 2              

CO5 3 3              

CO6 2 3              

Avg. 2.33 2.67              
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 ADVANCED FLUID MECHANICS 3 0 0 3 A 

Pre -Requisite: Fluid mechanics, Mathematics 

SYLLABUS 

UNIT:1 [10 Hours] 

Concept of continuum and definition of a fluid. Body and surface forces, stress tensor, Scalar and 

vector fields, Eulerian and Lagrangian description of flow. Motion of fluid element - translation, 

rotation and vorticity; strain rate tensor, continuity equation, stream function and velocity 
potential. 

UNIT:2 [08 Hours] 

Transport theorems, constitutive equations, derivation of Navier Stokes equations for 

compressible flow. Exact solutions of Navier Stokes equations : plane Poiseuille flow and 

Couette flow, 

UNIT:3 [08 Hours] 

Hagen-Poiseuille flow, flow between two concentric rotating cylinders, Stoke's first and second 

problem, Hiemenz flow, flow near a rotating disk 

UNIT:4 [08 Hours] 

Theory of hydrodynamic lubrication. Boundary layer: derivation, exact solutions, Blasius, 

Falkner Skan, series solution and numerical solutions. Approximate methods. Momentum 
integral method. 

UNIT:5 [08 Hours] 

Description of turbulent flow, velocity correlations, Reynold's stresses, Prandtl's Mixing Length 

Theory, Karman's velocity defect law, universal velocity distribution 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand continuum concept, fluid definitions, stress tensors, Eulerian and 
Lagrangian descriptions, and vorticity. 

CO2 Apply transport theorems, derive Navier-Stokes equations for compressible 
flow, and solve exact solutions. 

CO3 Analyze Hagen-Poiseuille flow, flow in rotating cylinders, Stokes' problems, 
Hiemenz flow, and flow near a rotating disk. 

CO4 Explore hydrodynamic lubrication theory, boundary layer concepts, and solve 
exact and approximate solutions. 

CO5 Describe turbulent flow characteristics, velocity correlations, Reynolds stresses, 
and Prandtl's Mixing Length Theory. 

CO6 Understand Karman's velocity defect law, universal velocity distribution, and 
analyze turbulent flow behaviors. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. SomS.K.andBiswas,G. Advanced Fluid mechanics, 3rd Edition Mc Graw Hill. 2017 

2. White, F.M. Fundamental of Fluid Mechanics, 3rd Edition, Mc Graw Hill Publication. 

2015 

3. Hermann, Gersten, Klaus, Boundary Layer Theory,1st Edition, Schlitching Springer 

Publisher. 2017 

Reference Book: 
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1. Cengel Y.A. and Cimbala, J.M. Fluid mechanics and Fundamental application, 3rd 

Edition, Mc Graw Hill Publication,2014 

2. Muralidhar , K, Biswas. G. Advanced Engineering Fluid Mechanics, Narosa Publishing 

house , 3rd Edition, 2001 
CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 3 3              

CO3 2 3              

CO4 2 2              

CO5 3 2              

CO6 2 3              

Avg. 2.50 2.50              
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C 

 CRYOGENIC TECHNOLOGY 3 0 0 3 

Pre -Requisite: Refrigeration Engineering, Mathematics 

SYLLABUS 

UNIT:1 [12 Hours] 

Fundamentals of Cryogenic Heat Transfer: Introduction to cryogenic heat transfer 

applications, Material properties at cryogenic temperatures, Specific heats and thermal 

conductivity of solids, liquids, and gases at low temperatures, Cryogenic insulations: gas-filled, 

evacuated powders, fibrous materials, microsphere, and multi-layer insulations 

UNIT:2 [10 Hours] 

Measurement Systems for Cryogenic Environments: Temperature measurement techniques for 

low temperatures, Pressure measurement in cryogenic systems, Flow measurement in cryogenic 

fluids, Liquid level measurement in cryogenic tanks, Fluid quality measurement in cryogenic 

applications 

UNIT:3 [12 Hours] 

Applications of Cryogenic Technology: Superconductive devices: bearings, motors, cryotrons, 

Magnets and D.C. transformers in cryogenic environments, Cryogenic applications in space 

technology and simulation, Cryogenics in biology and medicine, Food preservation using 

cryogenic techniques, Industrial applications of cryogenic systems 

UNIT:4 [10 Hours] 

Safety in Handling Cryogens:Safety considerations and protocols for handling cryogens, 

Storage and transportation of gaseous cylinders, Regulatory compliance and standards (e.g., 

Department of Explosives regulations) 

Hazards in Cryogenic Systems:Physical hazards associated with cryogenic materials, Chemical 

hazards in cryogenic environments, Physiological hazards and their management in cryogenic 

settings 

UNIT:5 [10 Hours] 

Accident Prevention and Emergency Response: Understanding combustion hazards in 

cryogenic plants, Oxygen hazards and safety measures, Case studies of accidents in cryogenic 

facilities and their prevention strategies, Emergency response planning and protocols for 

cryogenic incidents 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Demonstrate an understanding of cryogenic heat transfer principles 

CO2 Select and apply appropriate measurement techniques for temperature, pressure, 

flow, liquid level, and fluid quality in cryogenic systems. 

CO3 Acquire knowledge of various applications of cryogenic technology 

CO4 Understand and implement safety protocols for handling cryogens, including 

storage, transportation, and compliance with regulatory standards. 
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CO5 Identify and assess physical, chemical, and physiological hazards associated with 

cryogenic environments 

CO6 Analyze case studies of accidents in cryogenic facilities, develop emergency 

response plans, and implement preventive measures 

Teaching Methods: Chalk& Board, PPT, Video Lecture, MOOCs 

Text Books: 
1. Barron R.F., “Cryogenic Systems”, McGraw Hill, 3rd Edition, 2015. 
2. Scott R.B., “Cryogenics Engineering”, Van Nostrand& Co., 2nd Edition,2012. 

Reference Book: 

1. Weinstock H., “Cryogenic Technology”, 2012. 

2. Timmerhaus K. D. and Flynn T. M.., “Cryogenic Process Engineering”, Plenum Press, 

2nd Edition New York, 2011 

3. Vance R. W.., “Cryogenic Technology”, John Wiley &Sons Inc., New York, London, 

2011. 

4. Sengapatha, A. Bose, ”Cryogenics – Progress and Applications” Tata Mc Graw Hill, 

1987 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 3              

CO2 2 2  3 3           

CO3 3  3             

CO4 2 2    3          

CO5       3 3        

CO6 1   2  2 2 2        

Avg. 2.2 2.3 3 2.5 3 2.5 2.5 2.5        
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C 

 SOLAR ENERGY TECHNOLOGY 3 0 0 3 

Pre -Requisite: Mathematics, Renewable Energy Sources 

SYLLABUS 

UNIT:1 [14 Hours] 

Introduction to Solar Energy and Photovoltaic Systems:• Overview of solar radiation and its 

conversion, Principles of photovoltaic (PV) technology, Components of PV systems, PV system 

design and installation, Performance evaluation and monitoring, Economic and environmental 

impacts of PV systems 

UNIT:2 [12 Hours] 

Solar Thermal Systems: Solar thermal collectors and applications, Types of solar thermal 

systems (passive and active), Design principles and components, Performance analysis and 

optimization, Integration with conventional heating systems, Case studies of installations 

UNIT:3 [12 Hours] 

Grid Integration and Energy Storage:Grid-connected PV systems, Inverters and power 

conditioning units, Grid integration challenges and solutions, Energy storage technologies 

(batteries, thermal storage), Smart grid concepts and their relevance, Economic and policy 

considerations for grid integration 

UNIT:4 [12 Hours] 

Solar Power Economics and Policy:Economic analysis of solar power projects, Financing 

options and incentives, Policy frameworks and regulations, Market trends and future prospects, 

Case studies of successful solar projects, Environmental impact assessment 

UNIT:5 [12 Hours] 

Advanced Topics in Solar Power Technology:Emerging technologies in solar energy, Solar 

resource assessment and forecasting, Performance modeling and simulation tools, Innovations in 

PV and solar thermal systems, Research trends and applications, Professional ethics in solar 

power technology 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the Solar Energy Principles 

CO2 Proficiency in Design of PV and Solar Thermal Systems 

CO3 Competent in Grid Integration and Energy Storage 

CO4 Explain Economic and Policy Aspects of Solar Power 

CO5 Apply Advanced Solar Power Technologies 

CO6 Aware of Ethical and Environmental Considerations in Solar Technology 

Teaching Methods: Chalk& Board, PPT, Video Lecture, MOOCs 

Text Books: 

1. Solanki Chetan Singh, Solar Photovoltaics: Fundamentals, Technologies, and 

Applications, PHI Learning, 2011 

2. KalogirouSoteris, Solar Energy Engineering: Processes and Systems, Elsevier Science, 

2009 
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3. Zhen-Yu, Solar Thermal Engineering: Systems and Components 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 2 2   3 2  2 2     

CO2 2 3 2  2 2 3   3 2     

CO3 2 2 3 1 2 2 1 3        

CO4    3 3 2 2 1        

CO5 2 2 2 2 1 3 2 2 1 3      

CO6   2 2 1 1 2 2 1 3 3     

Avg. 2.25 2.25 2.2 2 1.8 2 2.16 2 1 2.75 2.3     
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C 

 ADVANCED REFRIGERATION AND AIR 
CONDITIONING 

3 0 0 3 

Pre -Requisite: Basic Thermodynamics 

SYLLABUS 

UNIT:1 [10 Hours] 

Performance of vapor compression system. Components of vapor compression refrigeration 

system, condensing unit, Evaporators, Expansion valve, Load balancing of vapor compression 

unit. Compound compression, Flash inter-cooling, flash chamber, Multi-evaporator & Multistage 

compressor systems. Vapour absorption refrigeration system, Aqua ammonia, Lithium bromide 

and trifluid vapor absorption refrigeration system. 

UNIT:2 [12 Hours] 

Applications of air craft refrigeration system, Simple, Bootstrap, Regenerative and Reduced 

ambient systems, Steam jet refrigeration system, Problems based on air craft refrigeration 

systems. Representation of T-S and P-h diagram, commercial application and limitation 

UNIT:3 [10 Hours] 

Refrigerants and its Properties , ODP & GWP , Expansion valve, Thermo electric valve, vortex 

tube and pulse tube working principles. Liquefaction of helium hydrogen and argon gas , 

Cascade System and its applications, Dry ice system. 

UNIT:4 [12Hours] 

Psychrometric properties and processes, construction of psychrometric chart. Requirements of 

comfort Air conditioning, Thermodynamics of human body, Effective temperature and comfort 

chart, Parameters influencing the Effective Temperature. Summer, winter and year round air, 

conditioning systems. Cooling load Estimation: Occupants, equipments, infiltration, duet heat 

gain fan load, Fresh air load. 

UNIT:5 [12 Hours] 

Re-circulated air with and without bypass, with reheat systems, Calculation of Bypass Factor, 

ADP, RSHF, ESHF and GSHF for different systems. 

Humidification and dehumidification equipment, Systems of Air cleaning, Grills and diffusers , 

Fans and blowers Measurement and control of Temperature and Humidity. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 
Identify, describe, and explain the function of key components in vapor 
compression and absorption refrigeration systems 

CO2 
Analyze and evaluate improved techniques in vapor compression refrigeration 
and evaluate problem solving scenarios. 

CO3 Compare and contrast vapor absorption refrigeration systems and its types 

CO4 
Apply refrigeration principles to analyze and solve problems related to aircraft 
refrigeration systems,. 

CO5 Interpret Temperature-Entropy (T-S) and Pressure-Enthalpy (P-h) diagrams to 
analyze refrigeration cycles and predict the performance. 

CO6 Evaluate refrigerants based on their thermodynamic properties, (ODP), and 

GWP, understanding the environmental implications and regulatory 

considerations 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 
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Text Books: 

1. Arora C.P. Refrigeration & Air Conditioning, 3rd Edition, Mc Graw Hill Publisher 2008 

2. Domkundwar and Arora Refrigeration & Air Conditioning 7th Edition, Dhanpat Rai 

Publication, 2018 

Reference Book: 

1. Dossat R.Y. Horan , T.J, Principles of Refrigeration, 4th Edition, Pearson Publication, 2002 

2. Stoecker W.F, Refrigeration and Air Conditioning, 2nd Edition, Mc Graw Hill Publication, 

1982 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 2 3 3    2 3        

CO3 2 2 3      2       

CO4 2 3 3 2            

CO5 3 2   2           

CO6 2 2    3          

Avg. 2.3 2.3 3 2 2 3 2 3 2       
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C 

 EXPERIMENTAL METHODS IN THERMAL 
ENGINEERING 

3 0 0 3 

Pre -Requisite: Mechanical Measurement, Engineering Mathematics 

SYLLABUS 

UNIT:1 [10 Hours] 

Probability and Statistics: Fundamental definition, Conditional probability and Bayes theorem, 

Mean, median, mode and standard deviation, Random variables, Poisson, Normal and Binomial 

distributions, Regression analysis, Elements of sampling theory. 

UNIT:2 [14 Hours] 

Measurement and Experimentation: Importance of measurement and experimentation, 

Calibration techniques, Uncertainty analysis and error propagation, Gaussian (Normal) 

distribution and confidence levels, Regression analysis and correlation coefficient, Chi-Square 

test, Zeroth-, first-, and second-order systems 

Pressure Measurement:Manometers, Bourdon tube pressure gauge, Diaphragm gauge, Bellows 

gauge, McLeod gauge, Pirani gauge, Ionization gauge 

UNIT:3 [12 Hours] 

Flow Measurement:Positive displacement flow meters, Venturi meter, Orifice meter, Impact 

tube, Flow nozzle, Sonic nozzle, Rotameter, Pitot-static tube, Hot-wire anemometer, Laser 

Doppler anemometer, Flow visualization techniques (shadowgraph, Schlieren, interferometer) 

UNIT:4 [12 Hours] 

Temperature and Thermal Conductivity Measurement:Hg-in-glass thermometer, RTD 

(Resistance Temperature Detector), Thermistor, Thermocouple, Thermopile, Liquid-crystal 

thermography, Optical pyrometer, Thermal conductivity measurement techniques (guarded hot 

plate apparatus, heat flux meter) 

UNIT:5 [12 Hours] 

Data Acquisition and Processing: Signal conditioning, Data transmission, Storage methods, A 

to D and D to A conversion, Overview of data acquisition systems, Practical aspects and 

applications 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Demonstrate a thorough understanding of fundamental concepts in probability 

and statistics 

CO2 Perform accurate measurements, understand uncertainty and error analysis, and 

apply statistical methods 

CO3 Gain proficiency in various pressure measurement techniques and instruments, 

enabling them to select and utilize appropriate methods for specific engineering 

applications 

CO4 Select, calibrate, and utilize a range of flow measurement devices and interpret 

the flow techniques. 
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CO5 Measure temperature using various instruments and conduct thermal conductivity 

measurements 

CO6 Understand signal conditioning, data transmission, and conversion between 

analog and digital formats 

Teaching Methods: Chalk& Board, PPT, Video Lecture, MOOCs 

Text Books: 

1. Holman J. P., “Experimental Methods for Engineers”,8thEdition,McGraw-Hill 

Education,2011 

Reference Book: 

1. Beckwith T.G., Lienhard V J.H., Marngoni R. D., “Mechanical Measurements”, 5th 

edition,Pearson Education, 2010. 

2. Doebelin E.O., “Measurement systems, Application and Design”, 5th edition, 

TataMcGraw-Hill, 2008 
CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 3 2             

CO2 2 2  3 3 2          

CO3 2 2   2 2          

CO4 2 2 2   2 2         

CO5 2 2 2  1           

CO6 3 2 3             

Avg. 2.34 2.16 2.25 3 2 2 2         
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SUBJECT 

CODE 

TITLE OF THE SUBJECT L T P C 

 COMPUTATIONAL FLUID DYNAMICS 3 0 0 3 

Pre -Requisite: Fluid Mechanics, Heat transfer, Finite element methods 

Course Educational Objectives 

CEO1 To introduce the basics of CFD through FVM,FDM and FEM to students 

CEO2 To teach different discretization scheme to formulate the governing equations. 

CEO3 To make the students understand about fluid flow problem through numerical method 

(staggering and discretization method). 

CEO4 To make the students familiar with transient heat transfer problems through finite volume 

method 

SYLLABUS 

UNIT:1 [10 Hours] 

Introduction: Illustration of the CFD approach, CFD as an engineering analysis tool, Review of 

governing equations, Modeling in engineering, Partial differential equations- Parabolic, Hyperbolic 

and Elliptic equation, CFD application in Chemical Engineering, CFD software packages and tools. 

UNIT:2 [12 Hours] 

Principles of Solution of the Governing Equations: Finite difference and Finite volume Methods, 

Convergence, Consistency, Error and Stability, Accuracy, Boundary conditions, CFD model 

formulation. 

UNIT:3 [08 Hours] 

Mesh generation: Overview of mesh generation, Structured and Unstructured mesh, Guideline on 

mesh quality and design, Mesh refinement and adaptation. 

UNIT:4 [10 Hours] 

Solution Algorithms: Discretization schemes for pressure, momentum and energy equations 

- Explicit and implicit Schemes, First order upwind scheme, second order upwind scheme, QUICK 

scheme, SIMPLE, SIMPLER and MAC algorithm, pressure-velocity coupling algorithms, velocity- 

stream function approach, solution of Navier-Stokes equations. 

UNIT:5[08 Hours] 

CFD Solution Procedure: Problem setup – creation of geometry, mesh generation, selection of 

physics and fluid properties, initialization, solution control and convergence monitoring, results 

reports and visualization. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Develop mathematical models for solving fluid flow problems, through one dimensional 
geometry. 

CO2 Analyze the behavior of fluid flow through discretization using, finite volume method. 

CO3 Illustrate and Solve the unsteady heat conduction examples using finite volume method. 

CO4 Evaluate the transient convection –diffusion problems using different discretization scheme. 

CO5 Program and simulate simple CFD problems 

CO6 Understand the CFD role in industrial design applications and its limitations 
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Teaching Methods: Chalk& Board/Video Lectures 

Ref. Books: 

1. P.S. Ghosdastidar, Computer Simulation of Flow and Heat Transfer, Tata McGraw-Hill 

2. Jr. D. A. Anderson, Computational Fluid Mechanics and Heat Transfer by McGraw-Hill Education 

3. Muralidhar, K. and Sundararajan, T., Computational Fluid Flow and Heat Transfer, Norosa 

Publishing House, N. Delhi 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3  2           

CO2 3 2  2           

CO3 2 3  2           

CO4 2 3  2           

CO5 2 2 2 3         2 1 

CO6 3 2             

Avg. 2.5 2.5 2 2.2         2 1 
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C 

 THERMAL MEASUREMENTS AND PROCESS 
CONTROLS 

3 0 0 3 

Pre -Requisite: Basic Thermodynamics and Fluid Mechanics 

SYLLABUS 

UNIT:1 [12 Hours] 

Fundamental Concepts of Measurement Instruments- Fundamental elements of measuring 

instruments, Static and dynamic characteristics and errors in instruments, Various methods of 

measurement and their analysis, Sensing elements and transducers (electrical conductivity, 

capacitive, ultrasonic, nucleonic methods), Measurement of density (hydrometer, continuous 

weight method). 

UNIT:2 [10 Hours] 

Pressure Measurement and Instrumentation- Principles of pressure measurement (static, 

dynamic, vacuum, high pressure), Measurement of low pressure (manometers, calibration 

methods), Design principles for dynamic characteristics in pressure measurement. 

UNIT:3 [12 Hours] 

Flow Measurement Techniques- Obstruction meters and variable area meters, Pressure probes 

and compressible fluid flow measurement, Thermal anemometers and calibration of flow 

measuring instruments, Introduction to the design of flow measuring instruments, Manometric 
methods and float level meters. 

UNIT:4 [12 Hours] 

Thermal Properties and Moisture Measurement- Measurement of moisture content and 

humidity.Measurement of thermal conductivity of solids, liquids, and gases, Principles of thermal 

conductivity measurement, Factors affecting thermal conductivity in different materials., 

Applications of thermal conductivity measurement in industry and research. 

UNIT:5 [14 Hours] 

Process Control Systems- Introduction to process control principles and significance. Transfer 

functions, block diagrams, and signal flow graphs, Open and closed-loop control systems, 

Analysis of first and second-order systems with examples from mechanical and thermal systems, 

Evaluation of control systems for stability, steady-state, and transient regulation. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the 
characteristics. 

fundamental measurement principles and instrument 

CO2 Develop proficiency in pressure measurement techniques and apply different flow 
measurement techniques 

CO3 Design and analyze flow measuring instruments 

CO4 Apply techniques for measuring moisture content and humidity in various phases 
and analyse thermal conductivity of materails 

CO5 Evaluate and optimize process control systems as well as assess system 
performance, stability, and regulation in mechanical and thermal applications 

CO6 Apply engineering knowledge to address societal and environmental challenges 
related to measurement and control systems and follow ethical behaviour 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 
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Text Books: 

1. Doebelin,E. O. Measurement System, Application & Design 7th Edition, Mc Graw Hill 

Pulisher, 2016 
2. Jain,R.K. Mechanical and Industrial Measurements,5th Edition, Khanna Publishers 2015 

Reference Book: 

1. Buck, and Beckwith, T.G Mechanical Measurements ,6thEdition, Pearson Publication. 2007 
2. Gopal, M, Control Systems, Principles & Design, 2nd Edition, Mc Graw Hill Publication. 2002 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 2 2 3 3          

CO2 3 3 2 2 3 2          

CO3 2 3 3 2 2 2          

CO4 2 2 2 3 2 1          

CO5 2 3 3 2 2 2          

CO6 3 2 2 2 2 3          

Avg. 2.5 2.5 2.34 2.16 2.34 2.16          
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 DESIGN OF HEAT EXCHANGERS 3 0 0 3 A 

Pre -Requisite: Heat Transfer, Engineering Mathematics 

SYLLABUS 

UNIT:1 [12 Hours] 

Heat Exchangers – Classification according to transfer process, number of fluids, surface 

compactness, and construction features. Tubular heat exchanger, plate type heat exchangers, 

extended surface heat exchangers, heat pipe, Regenerators. Classification according to flow 

arrangement: counter flow, parallel flow, cross flow exchanger. 

UNIT:2 [10 Hours] 

Heat exchanger design methodology, assumption for heat transfer analysis, problem formulation, 

e-NTU method, P-NTU method, Mean temperature difference method, fouling of heat exchanger, 

effects of fouling, categories of fouling, fundamental processes of fouling 

UNIT:3 [08 Hours] 

Double Pipe Heat Exchangers: Thermal and Hydraulic design of inner tube, Thermal and 
hydraulic analysis of Annulus, Total pressure drop, Compact Heat Exchangers: Thermal and 
Hydraulic design of compact heat exchanger 

UNIT:4[08 Hours] 

Shell and Tube heat exchangers – Tinker’s, kern’s, and Bell Delaware’s methods, for thermal and 

hydraulic design of Shell and Tube heat exchangers 

UNIT:5 [08 Hours] 

Mechanical Design of Heat Exchangers – design standards and codes, key terms in heat 

exchanger design, material selection, and thickness calculation for major components such as 

tube sheet, shell, tubes, flanges and nozzles. Introduction to simulation and optimization of heat 

exchangers, flow induced vibrations. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Classify heat  exchangers based on  transfer processes, fluid  number, surface 

compactness, and construction features. 

CO2 Apply methodologies for heat exchanger design including e-NTU, P-NTU, and 

Mean Temperature Difference methods. 

CO3 Design and analyze thermal and hydraulic aspects of double pipe and compact 

heat exchangers. 

CO4 Apply Tinker's, Kern's, and Bell Delaware's methods for thermal and hydraulic 

design of shell and tube heat exchangers. 

CO5 Design heat exchangers according to standards, select materials, and calculate 

component thicknesses. 

CO6 Introduce simulation techniques and optimization methods for heat exchanger 

performance. 

Teaching Methods: Chalk& Board, PPT, Video Lecture, MOOCs 



GANDHI INSTITUTE OF ENGINEERING AND 

TECHNOLOGY UNIVERSITY, ODISHA, GUNUPUR 

DEPARTMENT OF MECHANICAL ENGINEERING. 
 

 

 

 
 

Text Books: 

1. Shah Ramesh K. and SekulicDusan P., “Fundamentals of Heat Exchanger Design” John 

Wiley & Sons Inc., 2013. 
2. Kern D.C., “Process Heat Transfer”, Student Edition ,McGraw Hill, 2010. 

Reference Book: 

1. KakacSadik and Liu Hongton, “Heat Exchangers: Selection, Rating and Thermal 

Design”,3rd Edition, CRC Press, 2017. 
2. FrassA .P. and Ozisik M.N., “Heat Exchanger Design”, McGraw Hill, 2014 

3. Afgan N. and Schlinder E.V. “Heat Exchanger Design and Theory Source 

Book”,7thEdition,. 

4. Kuppan T., “Hand Book of Heat Exchanger Design”. “T.E.M.A. Standard”, New York, 

2010. 
5. Walkers G., “Industrial Heat Exchangers-A Basic Guide”, 2ndEdition,McGraw Hill, 2012. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2              

CO2 2 3              

CO3 3 2 2             

CO4 2 3              

CO5 3 1 3             

CO6 2 3              

Avg. 2.33 2.33 2.50             
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 AIRCRAFT AND ROCKET 
PROPULSION 

3 0 0 3 A 

Pre -Requisite: Physics , Engineering Mathematics, Thermodynamics and Fluids 
Fundamentals 

SYLLABUS 

UNIT:1 [08 Hours] 

Jet propulsion fundamentals: thermodynamic cycles (Brayton cycle), components (compressors, 

turbines), and performance parameters (thrust, efficiency).Types of jet engines: turbojets, 

turbofans, turboprops, and their applications. 

UNIT:2 [08 Hours] 

Rocket propulsion principles: thrust equation, specific impulse, rocket equation. 

Types of rocket engines: liquid-propellant rockets, solid-propellant rockets, hybrid rockets. 

UNIT:3 [08 Hours] 

The ramjet cycle, Working principles of ideal ramjet cycle, The turbojet cycle, Working 

principles of turbojet cycle, Non-ideal turbojet cycle, 

UNIT:4 [08 Hours] 

Axial flow fans and compressors, Polytrophic efficiency of compression, Calculation of stage 

performance and overall performance, Working principles of turbofan cycle, Rocket performance 

UNIT:5 [08 Hours] 

Introduction and working principles of multistage rocket, Solid propellant rockets, Liquid 

propellant rockets ,Thrust control in liquid rockets Cooling in liquid rockets, Hybrid rockets, 

Limitations of hybrid rockets, Relative advantages of liquid rockets over solid rockets. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand thermodynamic cycles, components, and performance of jet engines 

CO2 Analyze thrust equation, specific impulse, and types of rocket engines (liquid- 
propellant, solid-propellant, hybrid). 

CO3 Explain ideal and non-ideal ramjet cycles, and working principles of turbojet 
cycles. 

CO4 Evaluate axial flow compressors, polytrophic efficiency, turbofan cycle 
performance. 

CO5 Describe multistage rockets, solid and liquid propellant rockets, hybrid rockets, 
and their principles. 

CO6 Discuss thrust control in liquid rockets, cooling methods, limitations of hybrid 
rockets, advantages of liquid rockets over solid rockets. 

Teaching Methods: Chalk& Board, PPT, Video Lecture, MOOCs 

Text Books: 

1. Oates G.C., “Aerothermodynamics of Aircraft Engine Components”, AIAA Education 

Series, New York, 2015. 
2. Bathie W.W., “Fundamentals of Gas Turbines”,2nd edition, John Wiley & Sons, 2014. 

Reference Book: 

1. Mathur M.L., and Sharma R.P., “Gas Turbine Jet and Rocket Propulsion”, 2nd Edition, 
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Standard Publishers and Distributors, Delhi, 2014. 

2. Hill P.G, “Mechanics and Thermodynamics of Propulsion”,2ndedition,Addison Wesley, 

2010. 
3. S.M. Yahya, “Fundamentals of Compressible Flow”, John Wiley, New York, 2012. 
4. A.K. Mohanty, “Fluid Mechanics”, 14th edition, Prentice Hall, New Delhi, 2003. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2              

CO2 2 2              

CO3 2 3              

CO4 3 3              

CO5 2 3              

CO6 3 2              

Avg. 2.33 2.50              
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C QP 

 Advanced Thermal Engineering Laboratory 0 0 4 2  

 

SYLLABUS 

(Any Six experiments including experiment number-9 and experiment number-10) 

 
1. Performance study of solar water heater. 

2. I-V and P-V characteristics of PV module with varying temperature and radiation level. 

3. PV panel testing. 

4. Performance characteristics of mono-crystalline and poly-crystalline PV panels. 

5. Series and parallel combination of PV modules. 

6. I-V and P-V characteristics of PV panel at various tilt angels. 

7. Testing and Characteristics of solar batteries charging and discharging. 

8. Testing of solar inverter and load characteristics. 

9. Determine the Morse test on a multi-cylinder petrol engine. 

10. Calculation of performance parameters in a VCRS system by using R-134a refrigerant. 

 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Outline the technologies that are used in solar system connect to thermal comfort 
for inhabitants. 

CO2 Examine the solar PV system output with various options. 

CO3 Verification and validation of Morse test. 

CO4 Calculation of performance parameters in a VCRS system. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 1 1  1  1 2     1    

CO2 1 1  1  1 2     1    

CO3 1 1  1            

CO4 1 1  1            

Avg. 1 1  1  0.5 1     0.5    
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 CFD Laboratory 0 0 4 2  

 

SYLLABUS 

Simulation studies: 

A. Analysis model 

a) Basic principle of FEAand its various phases. 

b) Grid generation (Meshing) 

c) Solution of 1D heat conduction problem 

d) Thermal stress analysis. 

e) Transient thermal analysis 

f) Convection and radiation analysis. 

 
B. CFD analysis for fluid flow problem with or without heat transfer in simple 

geometries like: 

a) Flow over plates 

b) Flow over pipes 

c) Flow over aerofoils 

d) Flow through pipes 

e) Flow through vertical Channels 

f) Flow through horizontal channels 

 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 To know about the FEA . 

CO2 Ability to design the prototype FEA model with boundary conditions. 

CO3 Implementation of thermal analysis on the prototype simulation model. 

CO4 Analyze real life engineering applications with the help of FEA and CFD. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2 2 2 1 2  1        

CO2 2 2 2 2 1 2  1        

CO3 2 2 2 2 1 2  1        

CO4 2 2 2 2 1 2  1        

Avg. 2 2 2 2 1 2  1        
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III Semester [Second Year] 
 

Sl. 

No. 

Course 

Category 

Course 

Code 

 
Course Title 

Hours per 
week 

 
Credits 

L T P 

 

 

 
1 

 

 

 
PE 

MPETE3011 
Boiling, Condensation and 
Two-Phase Flow 

 

 

 
3 

 

 

 
0 

 

 

 
0 

 

 

 
3 

MPETE3012 
Advanced Mathematical 
Methods in Engineering 

MPETE3013 
Theory of Combustion and 
Emission  

MPETE3014 
Finite Element Methods in 
Thermal Engineering 

 

 

 
 

2 

 

 

 
 

OE 

MOETE3021 Business Analytics  

 

 
 

3 

 

 

 
 

0 

 

 

 
 

0 

 

 

 
 

3 

MOETE3022 Industrial Safety 

MOETE3023 Operations Research 

MOETE3024 
Cost Management of 
Engineering Projects 

MOETE3025 Composite Materials 

MOETE3026 Waste to Energy 

3 Project MPJTE3130 
Dissertation Phase - I / 
Industrial Project 

0 0 20 10 

 Total Credits: 16 
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SUBJECT CODE TITLE OF THE SUBJECT L T P C QP 

 BOILING, CONDENSATION 

AND TWO-PHASE FLOW 
3 0 0 3 A 

Pre -Requisite: Engineering Thermodynamics, Heat transfer, Fluid mechanics 

SYLLABUS 

UNIT:1 [7 Hours] 

Introduction: Review of one-dimensional conservation equations in single phase flows, Types of 

flow, volumetric concentration, void fraction, volumetric flux, relative velocity, drift velocity, 

flow regimes, flow pattern maps, analytical models. 

UNIT:2 [7 Hours] 

Homogeneous Flow: One dimensional steady homogeneous equilibrium flow, homogeneous 

friction factor, turbulent flow friction factor. Separated Flow: Slip, Lockhart-Martinelli method 

for pressure drop calculation, pressure drop for flow with boiling, flow with phase change. 

UNIT:3 [6 Hours] 

Drift Flow Model: General theory, gravity flows with no wall shear, correction to simple theory, 

Armond or Bankoff flow parameters. Compressible multi-fluid formulations. 

UNIT:4 [10 Hours] 

Boiling: Thermodynamics of boiling, Regimes of boiling, nucleation, gas nucleation in bulk 

liquid, growth of bubbles, motion at a heating surface, heat transfer rates in pool boiling, forced 

convection boiling, heat transfer correlations, maximum heat flux or burnout, boiling of metals. 

UNIT:5 [10 Hours] 

Condensation: Nusselt theory, Film and drop-wise condensation, boundary layer treatment of 

laminar film condensation, condensation in vertical and horizontal tubes, condensation inside a 

horizontal tube. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the Concept of types of two-phase flows and flow patterns. 

CO2 Understanding and application of homogeneous equilibrium model 

CO3 Drift Flow Model and Armond or Bankoff flow parameters 

CO4 Apply the two Fluid-Population Balance techniques. 

CO5 Analyze the laminar film condensation on a vertical plate 

CO6 Design heat transfer equipment in which phase change (boiling or 

condensation) takes place. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. Ghiaasiaan,S. M., Two-Phase flow,Boiling, and Condensation, 2nd Edition , Cambridge 

University Press, 2010 

2. Brennen, C.E., Fundamentals of Multiphase Flow, 1st Edition, Cambridge University 

Press, 2014 



Reference Book: 

1. Collier, J. G. and Thome, J. R., Convective Boiling and Condensation, 3rd Editione, 

Oxford University Press, 2002 

2. Wallis, G.B., One Dimensional Two Phase Flow, 1st Edition, McGraw Hill Higher 

Education, 1969 
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CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 3 2              

CO3 3 2              

CO4 2 1              

CO5 2 2 2             

CO6 2 2 3             

Avg. 2.5 1.83 2.5             
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SUBJECT CODE TITLE OF THE SUBJECT L T P C QP 

 ADVANCED MATHEMATICAL 

METHODS IN ENGINEERING 
3 0 0 3 A 

Pre -Requisite: Engineering mathematics, Differential equation, Linear algebra 

SYLLABUS 

UNIT:1 [10 Hours] 

Gaussian elimination - LU decomposition – Pivoting strategies - Operation Count - Matrix 

inversion- Special cases -Tridiagonal and block tridiagonal systems - Well conditioned Vector 

norms Condition Number and its implications. 

UNIT:2 [8 Hours] 

Bisection - Newton-Raphson and Secant method. Jacobi, Gauss-Seidel, Basics of finite 

difference method Discretization of spatial and time derivatives using Taylor’s series- Truncation 

error and order of discretization - Fourier (von Neumann) stability analysis. 

UNIT:3 [7 Hours] 

Initial Value problems-Euler explicit and implicit methods , Runge-Kutta method , Predictor 

Corrector methods ,Boundary value problem, 

UNIT:4 [7 Hours] 

Shooting method - Finite difference method applied to pin fin heat dissipation ,Stiff problems, 

Meaning of stiffness , Further insights into stiffness by the application of Euler explicit and 

implicit method to a stiff problem. 

UNIT:5 [8 Hours] 

Probability distributions: Binomial, Poisson. Normal. Sampling Theory: Testing of hypothesis 

using t andtest, Goodness of fit. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand mathematical and engineering problems by numerical method. 

CO2 Analyze programming skills in solving of engineering problems by 

numerical method. 

CO3 Compare differential equations and linear algebra using numerical 

techniques. 

CO4 Develop the mathematical matrix model of thermal system. 

CO5 Formulate and solve problems using techniques of integral and differential 

calculus. 

CO6 Learn the deterministic approach for statistical problems by using 

probability distributions. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 

1. Cheney, W. Kincaid, D. Numerical Mathematics and Computing, 7th Edition 



Reference Book: 

1. Isaacson, E. Keller, H.B. Analysis of Numerical Methods, 3rd Edition, John Wiley & 

Sons. 1994 

2. Golub, G. H. Matrix Numerical Computations, 2nd Edition, Johns Hopkins University 

Press, 1996 

3. Doshi, J.B.“Differential Equations for Scientists and Engineers”,2nd Edition, Narosa 

publishing House, 2010 

International Thomson Publishing House, 2011 

2. Curtis, F. Gerald, Patrick, O. Applied Numerical Analysis, 1st Edition 

Wheatley. Addison-Wesley Publishing House, 2004 
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CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 2 3 2             

CO3 2 3 2             

CO4 2 2 3             

CO5 2 2 3             

CO6 3 2              

Avg. 2.33 2.33 2.5             
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 THEORY OF COMBUSTION AND 

EMISSION 
3 0 0 3 A 

Pre -Requisite: Engineering Thermodynamics, Fundamental of IC engines 

SYLLABUS 

UNIT:1 [10 Hours] 

CYCLE ANALYSIS : Gas, steam and combined power cycles, Combustion and Speed , Cyclic 

Variations Ignition Abnormal combustion Fuel factors, MPFI, SI engine testing. Fuel Spray 

Behavior ,Ignition Delay, Mixing Formation and control, Common rail fuel injection system. 

UNIT:2 [12 Hours] 

COMBUSTION THEORY ; Fuels and types, combustion process, combustion mechanism, 

adiabatic flame temperature, flame propagation, stability, kinetics, combustion aerodynamics, 

gaseous detonations, flame ignition and extinction and condensed phase combustion, combustion 

in SI and CI engines, ignition and burning rate analysis. 

UNIT:3 [8 Hours] 

COMBUSTION SYSTEMS : Solid burning equipments, stokers, pulverized coal burning 

systems, cyclone combustors, emissions, types of fluidized beds, fluidized bed combustion, 

fundamentals bubbling bed, gas and liquid burners types, gas turbine combustion systems, 

combustion modeling. 

UNIT:4 [8 Hours] 

DESIGN OF COMBUSTION SYSTEMS : Design of combustion systems for boilers, furnaces, 

gas turbines and internal combustion engines, combustion chamber performance. 

UNIT:5 [7 Hours] 

PROPELLANT SYSTEMS : Types, theory of combustion, energy balance calculations. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the mechanism of gas power cycles, fuel cycle. 

CO2 Analyze various combustion mechanism in SI and CI engines. 

CO3 Understand fundamentals of bubbling bed, types of gas and liquid burners, gas 

turbine combustion systems. 

CO4 Develop the combustion mechanism of furnaces, gas turbines , internal 

combustion engines and its performance. 

CO5 Apply the acquired knowledge to challenging combustion problems. 

CO6 Analyze types of propellants, theoretical foundations of combustion in propulsion, 

and perform energy balance calculations related to propellant systems. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 
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1. Ferguson, C.R. and Kirk Patrick, A.T, Internal Combustion Engines, 3rd Edition, John 

Wiley & Sons. Inc. 2011. 
2. Strehlow, R.A. Combustion fundamentals, 1st Edition, Mc-Graw Hill Publishing, 1984 

Reference Book: 

1. Stephen R. Introduction to Combustion: Concepts and Applications, 3rd Edition, 

McGraw Hill, 2010 

2. Borman, G.L. and Ragland, K.N. Combustion Engineering, 3rd Edition, McGraw Hill, 

2017. 
3. Winterbone, D. Advanced Thermodynamics for Engineers, 2nd Edition, Elsevier 

Publishing , 2016 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2              

CO2 2 2              

CO3 2 2 2    2         

CO4 3 2 3    2         

CO5 2 2 2             

CO6 2 2 2             

Avg. 2.33 2 2.25    2         
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 FINITE ELEMENT METHODS IN 

THERMAL ENGINEERING 
3 0 0 3 A 

Pre -Requisite: Thermodynamics and Fluids Fundamentals 

SYLLABUS 

UNIT:1 [09 Hours] 

Introduction to Finite Element Methods, discretization of continuous systems, variational 

formulation, interpolation functions, and the finite element method in the context of heat transfer 

analysis. Basic principles of numerical methods and their application to thermal problems are 

discussed. 

UNIT:2 [09 Hours] 

2-D problems –CST, force terms, Stiffness matrix and load vector, boundary conditions, iso- 

parametric element – quadrilateral element, Shape functions – Numerical Integration 3-D 

problems – Tetrahedran element – Jacobian matrix – Stiffness matrix 

UNIT:3 [09 Hours] 

Heat Conduction and Finite Element Formulation, one-dimensional and multidimensional heat 

conduction equations, boundary and initial conditions, discretization techniques, and the 

construction of finite element models for steady-state and transient heat transfer problems. 

Emphasis is placed on understanding the numerical implementation and solution techniques. 

UNIT:4 [09 Hours] 

Analysis of steady-state and transient heat conduction problems using FEM,Application of FEM 

to predict temperature distributions in solids subjected to different boundary conditions and 

material properties, Modeling of forced and natural convection problems using FEM, 

Incorporation of heat transfer coefficients and fluid flow characteristics into finite element 

models. 

UNIT:5 [09 Hours] 

Finite Element Analysis of fluid flow and heat transfer correlations, the incorporation of these 

effects into finite element models, radiation heat transfer principles, view factors, and numerical 

methods for handling radiative heat transfer. 

 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Apply the finite element method to analyze heat transfer problems, including 

discretization, variational formulation, and interpolation functions. 

CO2 Develop and analyze 2D and 3D finite element models for heat transfer 

problems, including stiffness matrices, load vectors, and boundary conditions. 

CO3 Formulate and solve finite element models for heat conduction problems, 

including steady-state and transient analysis, and understand numerical 

implementation and solution techniques. 
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CO4 Analyze and predict temperature distributions in solids using FEM, including 

steady-state and transient heat conduction problems, and model forced and 

natural convection problems. 

CO5 Incorporate heat transfer coefficients, fluid flow characteristics, and radiation 

heat transfer principles into finite element models, and analyze fluid flow and 

heat transfer correlations. 

CO6 Apply finite element analysis to real-world heat transfer problems, including 

radiative heat transfer, and evaluate the results for engineering design and 

optimization. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. Tirupathi, K.C., Belagundu, D. Introduction to finite elements in engineering , 4th 

Edition, Prentice Hall India, 2016. 

2. Cook, R. Concepts and applications of finite element analysis, 4th Edition, John Wiley & 

Sons 2001. 

Reference Book: 

1. Rao, S.S, The finite element methods in Engineering 5th Edition, Elsevier 

Publishing,New York 2010. 

2. Reddy, J.N. An Introduction to Finite Element Methods, 3rd Edition, Mc Graw Hill, 

2005 

3. The Finite element method in engineering science – O.C. Aienkowitz, 1st 

Edition,McGraw Hill, 1971. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2              

CO2 2 2              

CO3 3 2              

CO4 2 2              

CO5 2 2              

CO6 2 2              

Avg. 2.16 2              
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 BUSINESS ANALYTICS 3 0 0 3 A 

Pre -Requisite: Baisc knowledge of finance and marketing 

SYLLABUS 

UNIT:1 [16 Hours] 
 

Business analytics: Overview of Business analytics, Scope of Business analytics, Business 

Analytics Process, Relationship of Business Analytics Process and organisation, competitive 

advantages of Business Analytics. 

Statistical Tools: Statistical Notation, Descriptive Statistical methods, Review of probability 

distribution and data modelling, sampling and estimation methods overview. 

Trendiness and Regression Analysis: Modelling Relationships and Trends in Data, simple Linear 

Regression. Important Resources, Business Analytics Personnel, Data and models for Business 

analytics, problem solving, Visualizing and Exploring Data, Business Analytics Technology. 

UNIT:2 [12 Hours] 
 

Organization Structures of Business analytics, Team management, Management Issues, 

Designing Information Policy, Outsourcing, Ensuring Data Quality, Measuring contribution of 

Business analytics, Managing Changes. Descriptive Analytics, predictive analytics, predicative 

Modelling, Predictive analytics analysis, Data Mining, Data Mining Methodologies, Prescriptive 

analytics and its step in the business analytics Process, Prescriptive Modelling, nonlinear 

Optimization. 

Forecasting Techniques: Qualitative and Judgmental Forecasting, Statistical Forecasting Models, 

Forecasting Models for Stationary Time Series, Forecasting Models for Time Series with a 

Linear Trend, Forecasting Time Series with Seasonality, Regression Forecasting with Casual 

Variables, Selecting Appropriate Forecasting Models. 

UNIT:3 [14 Hours] 
 

Monte Carlo Simulation and Risk Analysis: Monte Carle Simulation Using Analytic Solver 

Platform, New-Product Development Model, Newsvendor Model, Overbooking Model, Cash 

Budget Model. 

Decision Analysis: Formulating Decision Problems, Decision Strategies with the without 

Outcome Probabilities, Decision Trees, The Value of Information, Utility and Decision Making. 

Recent Trends in : Embedded and collaborative business intelligence, Visual data recovery, Data 

Storytelling and Data journalism. 
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Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the concept of scope of business analytic and data analytics. 

CO2 Analyze the ability of decisions making based on data analytic and deep 

analytics. 

CO3 Apply the technical skills in predicative and prescriptive modeling to support 

business decision-making. 

CO4 Develop the ability to translate Formulating Decision and Decision Strategies. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. Schniederjans , D. G, Starkey, C.M. Business analytics and Principles, Concepts, and 

Applications , 1st Edition, Pearson FT Press. 2016 

Reference Book: 

1. James. R.E, Business Analytics , 2nd Edition, pearsons Education. 2015 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1        2 2 2 2     

CO2        2 3 3 3     

CO3        2 3 2 2     

CO4        2 2 3 2     

Avg.        2 2.5 2.5 2.25     
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 INDUSTRIAL SAFETY 3 0 0 3 A 

Pre -Requisite: Fundamentals of safety rules and information 

SYLLABUS 

UNIT:1 [8 Hours] 
 

Industrial safety: Accident, causes, types, results and control, mechanical and electrical hazards, 

types, causes and preventive steps/procedure, describe salient points of factories act 1948 for 

health and safety, wash rooms, drinking water layouts, light, cleanliness, fire, guarding, pressure 

vessels, etc, Safety color codes. Fire prevention and firefighting, equipment and methods. 

UNIT:2 [8 Hours] 
 

Fundamentals of maintenance engineering: Definition and aim of maintenance engineering, 

Primary and secondary functions and responsibility of maintenance department, Types of 

maintenance, Types and applications of tools used for maintenance, Maintenance cost & its 

relation with replacement economy, Service life of equipment. 

UNIT:3 [8 Hours] 
 

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction methods, 

lubricants-types and applications, Lubrication methods, general sketch, working and applications, 

i. Screw down grease cup, ii. Pressure grease gun, iii. Splash lubrication, iv. Gravity lubrication, 

v. Wick feed lubrication vi. Side feed lubrication, vii. Ring lubrication, Definition, principle and 

factors affecting the corrosion. Types of corrosion, corrosion prevention methods. 

UNIT:4 [8 Hours] 
 

Fault tracing: Fault tracing-concept and importance, decision tree concept, need and applications, 

sequence of fault finding activities, show as decision tree, draw decision tree for problems in 

machine tools, hydraulic, pneumatic,automotive, thermal and electrical equipment’s like, I. Any 

one machine tool, ii. Pump iii. Air compressor, iv. Internal combustion engine, v. Boiler, vi. 

Electrical motors, Types of faults in machine tools and their general causes. 

UNIT:5 [12 Hours] 
 

Periodic and preventive maintenance: Periodic inspection-concept and need, degreasing, cleaning 

and repairing schemes, overhauling of mechanical components, overhauling of electrical motor, 

common troubles and remedies of electric motor, repair complexities and its use, definition, need, 

steps and advantages of preventive maintenance. Steps/procedure for periodic and preventive 

maintenance of: I. Machine tools, ii. Pumps, iii. Air compressors, iv. Diesel generating (DG) sets, 
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Program and schedule of preventive maintenance of mechanical and electrical equipment, advantages of 

preventive maintenance. Repair cycle concept and importance 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand different types of mechanical and electrical safety. 

CO2 Understand the concept about automobile, hydraulic, pneumatic and electrical device. 

CO3 Understand the concept of preventive maintenance of different automobile instruments. 

CO4 Apply the concept of overhauling of mechanism in automobile sector. 

CO5 Apply principles and procedures for periodic and preventive maintenance of mechanical 

and electrical equipment. 

CO6 Implement preventive maintenance programs and schedules to optimize equipment 

reliability and performance. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 
 

1. Morrow, H , Maintenance Engineering Handbook, 7th Edition, Mc Graw Hill Access 

Engineering 2008. 
2. Garg, H.P, MaintenanceEngineering, 2nd Edition, S. Chand and Company, 2010. 

Reference Book: 

1. Green, D.W, Perry, R.H, Pump-hydraulic Compressors, 8th Edition, Mc Graw Hill 

Access 2008 . 

2. Gunaratne, M, Foundation Engineering of analysis and design Data Handbook, 2nd 

Edition, CRC Press, 2013 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2  

CO1 2 1            1  

CO2 3 1            2  

CO3 2 1            1  

CO4 2 1            2  

CO5 3 1            1  

CO6 2 2            2  

Avg. 2.33 1.16            1.5  
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 OPERATIONS RESEARCH 3 0 0 3 A 

Pre -Requisite: Basic mathematics 

SYLLABUS 

UNIT:1 [10 Hours] 

Optimization Techniques, Model Formulation, models, General L.R Formulation, Simplex 

Techniques,Big-M and Two phase method. 

Formulation of a LPP - Graphical solution - duality theory - dual simplex method - Sensitivity 

Analysis. parametric programming. 

UNIT:2 [8 Hours] 

Transportation Problems: Methods for obtaining basic feasible solutions (NWCR, LCM & 

VAM), Methods for obtaining optimum solution (Stepping stone & Modi method) Specific 

features of transportation problem. 

UNIT:3 [8 Hours] 

Assignment Problem: Hungarian method for solving assignment problems. Maximization in 

Assignment problem, Unbalanced assignment problem. 

UNIT:4 [10 Hours] 

Introduction, flow shop sequencing, n-jobs through two machines, n – jobs through three 

machines, only 

Project planning, scheduling, and controlling, - CPM/PERT. 

UNIT:5 [10 Hours] 

Introduction to decision theory, mini max (max. mini) – criterion and optimal strategy, - solution 

of game with saddle point., dominance principle. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the basic concept of simplex Techniques, and Linear programming. 

CO2 Analyze, formulate and solve linear programming problems using appropriate 

techniques. 

CO3 Apply the concept of post optimal analysis in parametric programming. 

CO4 Explain the application of transportation & assignment problems 

CO5 Analyze the concept of scheduling, sequencing and networking. 

CO6 Develop the concept on game theory, single server and multiple server models 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 
 

1. Taha, H.A. Operations Research, An Introduction,9th Edition PHI, 2018 
2. Wanger, H.M. Principles of Operations Research, 5th Edition, PHI, 2012. 

Reference Book: 

1. Libermann, H. Operations Research3rd Edition, McGraw Hill Publishing, 2009 
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2. Pannerselvam,R. Operations Research 2nd Edition, PHI Publishing, 2015 
3. Wagner, H.M. Principles of Operations Research, 2nd Edition, PHI Publishing, 2010 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2 2              

CO2 3 3              

CO3 2 2              

CO4 2 2              

CO5 2 3 1             

CO6 2 2              

Avg. 2.16 2.33 1.0             
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 COST MANAGEMENT OF 

ENGINEERING PROJECTS 
3 0 0 3 A 

Pre -Requisite: Mathematics, Basics of costing 

SYLLABUS 

UNIT:1 [10 Hours] 
 

Project Feasibility Analysis: Technical feasibility, commercial and financial viability, 

Environment Analysis. 

Project Engineering: Project Management Techniques : PERT, CPM, Project Scheduling 

Crashing, PERT / COST, LOB 

UNIT:2 [14 Hours] 
 

Projects Financing alternatives, Sources of finance, their advantages, Choice of Financing mix, 

Capital budgeting. 

Costing: Fixed and variable cost. Break even analysis, Overhead allocation Techniques 

UNIT:3 [16 Hours] 
 

Project Organisation, management and control: Project organisation and control staffing, 

Monitoring: cost, time and control and progress monitoring techniques. Product and service 

pricing: Availability and quality based pricing for services. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the basic fundamentals of project management and project 

feasibility. 

CO2 Identify the different stages involved in project planning. 

CO3 Understand the concept of Project Scheduling and to analyze the Project 

Feasibility. 

CO4 Apply the concept of Break even analysis and overhead allocation Techniques. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 

1. Nagarajan .K. Project Management, 7th Edition, New Age International Publisher, 2015 

Reference Book: 
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2. Wiest, J.D. Levy, F.K. Project Engineering and Management, 3rd Edition, Prentice Hall, 
2009 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1          2 3     

CO2         2 2 3     

CO3         2 2 2     

CO4         2 2 2     

Avg.         2 2 2.5     
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 COMPOSITE MATERIALS 3 0 0 3 A 

Pre -Requisite: Physical metallurgy 

SYLLABUS 

UNIT- 1 : (10 Hours) 

FIBRE REINFORCED PLASTICS (FRP) 

Definition; Types; General properties and characteristics; Reinforcing materials – particles, 

fibers, whiskers; Properties of reinforcing materials; Matrix materials; Additives; Properties of 

FRP materials; Applications. 

UNIT- 2: (8 Hours) 

MACROMECHANICAL BEHAVIOR OF FIBRE REINFORCED PLASTICS 

Design variables; Selection of fiber-matrix and manufacturing process; Effects of mechanical, 

thermal, electrical and environmental properties, Fiber orientation, Symmetric and asymmetric 

structure; Effects of unidirectional continuous and short fibers; Lamination theory; Failure 

theories. 

UNIT -3: (10 Hours) 

MICROMECHANICAL BEHAVIOR OF FIBRE REINFORCED PLASTICS 

Strengthening methods, Elasticity of fibre composites, Plasticity and fracture of composites, 

Crack propagation in fibre composites, Failure under compressive loads. Law of Mixtures, Shear 

lag model, Laminated plate model, Eshelby’s models . 

UNIT- 4: (8 Hours) 

MANUFACTURING PROCESSES 

Open mold processes – Hand layup, Spray up, Vacuum bag, Pressure bag & autoclave, 

Centrifugal casting, Filament winding; Closed mold processes – Compression molding, Resin 

transfer molding (RTM), Injection molding, Pultrusion; SMC & DMC products, etc. 

UNIT- 5: (8 Hours) 

ADVANCED COMPOSITES AND NANOCOMPOSITES 

Processing and properties of advanced composites.Nanocomposites: Fabrication techniques, 

properties, and applications. Recent developments and future trends in composite materials. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Explain the basic properties of matrix material and reinforcing materials. 

CO2 Analyze the macro-mechanical behavior of fiber reinforced plastics. 

CO3 Evaluate the mechanical properties of MMCs and their suitability for specific 

applications. 
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CO4 Interpret the micro-mechanical behavior of fiber reinforced plastic 

CO5 Select the suitable manufacturing technology to fabricate FRP. 

CO6 Explore advanced composites and nanocomposites, including their fabrication 

methods, properties, and cutting-edge applications. 

Teaching Methods: Chalk& Board 

Text Books: 

1. Robert M. Jones “ Mechanics of Composite Material”, 2nd Edition, Taylor and Francis, 

2010. 

2. Krishnan K. Chawle. “Composite Material: Science and Engineering”, 2nd Edition, 

Springer, 2010 

3. T.W.Clyne, P.J. Withers,  “An Introduction to metal matrix composites”, Cambridge 

University Press, 1993. 

Reference Book: 

1. F.C. Campbell “Structural Composite Materials”, 1st Edition, Materials Park, ASM 

International,2010. 

2. Haslehurst.S.E., "Manufacturing Technology ", 3rd Edition, ELBS, London, 1990. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2            3   

CO2 2 1           2   

CO3 2 2           2   

CO4 3 1           3   

CO5 2 1           2   

CO6 2 1           2   

Avg. 2.16 1.2           2.33   
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SUBJECT 

CODE 
TITLE OF THE SUBJECT L T P C QP 

 WASTE TO ENERGY 3 0 0 3 A 

Pre -Requisite: Basic science and chemistry 

SYLLABUS 

UNIT:1 [16 Hours] 
 

Introduction to Energy from Waste: Classification of waste as fuel – Agro based, Forest residue, 

Industrial waste - MSW – Conversion devices – Incinerators, gasifiers, digestors 

Biomass Pyrolysis: Pyrolysis – Types, slow fast – Manufacture of charcoal – Methods - Yields 

and application – Manufacture of pyrolytic oils and gases, yields and applications 

UNIT:2 [12 Hours] 
 

Biomass Gasification: Gasifiers – Fixed bed system – Downdraft and updraft gasifiers – 

Fluidized bed gasifiers – Design, construction and operation – Gasifier burner arrangement for 

thermal heating – Gasifier engine arrangement and electrical power – Equilibrium and kinetic 

consideration in gasifier operation. 

Biomass Combustion: Biomass stoves – Improved chullahs, types, some exotic designs, Fixed 

bed combustors, Types, inclined grate combustors, Fluidized bed combustors, Design, 

construction and operation - Operation of all the above biomass combustors. 

UNIT:3 [14 Hours] 
 

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and 

status - Bio energy system - Design and constructional features - Biomass resources and their 

classification - Biomass conversion processes - Thermo chemical conversion - Direct combustion 

- biomass gasification - pyrolysis and liquefaction - biochemical conversion - anaerobic digestion 

- Types of biogas Plants – Applications - Alcohol production from biomass - Bio diesel 

production - Urban waste to energy conversion - Biomass energy programme in India. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand different types of renewable energy sources and their utilization. 

CO2 Understand the concepts of Fuel cells and their applications. 

CO3 Apply the biomass gas conversion technique in direct combustion process. 

CO4 Design Biomass gasification methods in downdraft and updraft gasifiers. 
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Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Books: 
 

4. Desai, A. Non Conventional Energy, 2nd Edition, New age International Publishers, 

2011. 

5. Khandelwal, K.C., Mahdi, S.S. Biogas Technology A Practical Hand Book, 2nd Edition 

Tata McGraw Hill Publishing 2013. 

Reference Book: 

1. Challal, D. S. Food, Feed and Fuel from Biomass, 1st Edition, IBH Publishers, 2011. 

2. Werko,C.Y. Hagan, E.B. Biomass Conversion and Technology,2nd Edition,John Wiley 

& Sons, 2016. 

CO-PO & PSO Mapping 

PROGRAMME OUTCOMES PSOs 

Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2      2         

CO2 2      3         

CO3 3      2         

CO4 2      2         

Avg. 2.25      2.25         



 


