B. Tech. Mechanical Engineering
Course Structure for Semester 111 [Second Year] w.e.f. 2018-2019

Type of

Weekly Teaching

Evaluation Scheme

Course Code Course Course Title Scheme Credits
L T P CA | MSE | ESE | Total

BTBSC301 |Bsc7  |Engineering 3 1] ~-1]20 | 20 | e0 | 100 4
Mathematics-111

BTMEC302 |Esci11 |MaterialsScienceand | 5 | 4 | | 59 | 20 | 60 | 100 4
Metallurgy

BTMEC303 PCC1 Fluid Mechanics 3 1 -- 20 20 60 100 4

BTMEC304 |pccz  |MachineDrawingand | o | | | 50 | 20 | 60 | 100 2
CAD

BTMEC305 |ESC 12 Thermodynamics 3 1 -- 20 20 60 100 4

Audit
BTHM3401 HSMC 3 |Basic Human Rights 2 -- -- 50 -- -- 50 (AU/
NP)

BTMEL307 |Esci1z |MaterialsScienceand | 5 | ¢ ~ | 40 | 100 1
Metallurgy Lab

BTMEL308 PCC3 Fluid Mechanics Lab -- -- 2 60 -- 40 100 1
Machine Drawing and

BTMEL309 PCC4 CAD Lab -- -- 4 60 -- 40 100 2
Field Training

BTMEF310 Project 1 |/Internship/Industrial - - - -- -- 50 50 1
Training |

Total | 16 4 8 330 100 470 900 23




B. Tech. Mechanical Engineering
Course Structure for Semester VI [Third Year] w.e.f. 2019-2020

Weekly Teaching

Evaluation Scheme

Course Code -g)%is; Course Title Scheme Credits
L T P CA | MSE | ESE | Total
BTMEC601  |pcc2p |Manufacturing 2 |1 |- 120 | 20 | 60 | 100 3
Processes- 11
BTMEC602 PCC 23 |Machine Design-I1I 3 1 -- 20 20 60 100 4
BTMEC603  |pcc24 |APplied . 2 |1 | -] 20 | 20 | 60 | 100 3
Thermodynamics- 11
BTMEC604A Engineering Tribology
BTMEC604B IC Engines
3
PEC 1 . 2 1 -- 20 20 60 100
BTMEC604C Additive
Manufacturing
Mechanical
BTMEC604D Measurements
Quantitative
BTMEC605A Techniques in Project
Management
BTMEC6058 |OEC3  [Sustainable 3 |-~ 12020 |60 | 100 3
Development
BTMEC605C Renewable Energy
Sources
BTMEC606A Biology for Engineers
Audit
BTMEC606B |oEca  |Solar Energy 3 -] - | - . - . (AU/
NP)
BTMEC606C Human Resource
Management
BTMEL607  |pcc2s [MetrologyandQuality {1 f o a5 | | 50 | s0 1
Control Lab
BTMEL608  |pcc2e |Machine Design -2 13 | - |2 ] 50 1
Practice-ll
BTMELG609 PCC 27 IC Engine Lab -- -- 2 30 -- 20 50 1
BTMEL610 pccog |Refrigerationand Air | | | o | 44 ~ 20 50 1
Conditioning Lab
BTMEM611  |Project3 | echnical Projectfor - 4, a0 | | 20 | s0 2
Community Services
Total | 15 4 12 250 100 400 750 22




Unit 3: Second Law of Thermodynamics[08 Hours]

Limitation of first law of thermodynamics, cycle heat engine, refrigerator and heat pump,
Kelvin- Plank and Clausius statements and their equivalence, Reversibility and Irreversibility,
Carnot cycle, Carnot theorem, Absolute thermodynamic temperature scale.

Unit 4: Entropy[08 Hours]

Introduction, Clausius theorem, T-s plot, Clausius inequality, Entropy and Irreversibility,
Entropy principle and its application, combined I and Il law, Entropy and direction, Entropy
and disorder.

Unit 5: Availability[07 Hours]

Available energy pertaining a cycle, Quality of energy, law of degradation of energy,
maximum work in a reversible process, Dead state, Availability in steady flow and non-flow
processes, Second law efficiency.

Unit 6: Ideal Gas[09 Hours]
Avogadro’s law, Equation of state, ideal gas and process, relation between C, and C,, other
equation of states.

Properties of Pure Substance: Phase change of pure substance, phase diagram of pure
substance, p-v, T-s, and h-s diagrams properties of steam, property table, representation of
processes of steam on p-v, T-s, and diagrams, Dryness fraction and its measurement.

Texts:

1. P.K.Nag, “Engineering Thermodynamics”, Tata McGraw Hill, New Delhi, 3"
edition,2005.

2. Y. ACengel, M. A. Boles, “Thermodynamics - An Engineering Approach”, Tata
McGraw Hill, 5"edition, 2006.

References:

1. G.J. VanWylen, R. E. Sonntag, “Fundamental of Thermodynamics”, John Wiley and
Sons, 5™Medition, 1998.

2. M. J. Moran, H. N. Shaprio, “Fundamentals of Engineering Thermodynamics”, John
Wiley and Sons, 4™ edition, 2004.

Basic Human Rights

| BTHM3401 |HSMC3 | Basic HumanRights | 2-0-0 | Audit
Teaching Scheme: Examination Scheme:
Lecture: 2 hrs/week Audit Course

Pre-Requisites: None

Course Outcomes: At the end of the course, students will be able to:

CO1 | Understand the history of human rights.

CO2 | Learn to respect others caste, religion, region and culture.

CO3 | Be aware of their rights as Indian citizen.




CO4 | Understand the importance of groups and communities in the society.

CO5 | Realize the philosophical and cultural basis and historical perspectives of human rights.

CO6 | Make them aware of their responsibilities towards the nation.

Mapping of course outcomes with program outcomes

Course Program Outcomes

Outcomes 551 [po2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO | PO10] PO11 | PO12

COo1 2

CO2

CO3

CO4 3

CO5 2 2

CO6 1

Course Contents:

Unit 1: The Basic Concepts[04 Hours]

Individual, group, civil society, state, equality, justice. Human Values, Human rights and
Human Duties: Origin, Contribution of American bill of rights, French revolution.
Declaration of independence, Rights of citizen, Rights of working and exploited people

Unit 2: Fundamental Rights and Economic Program [04 Hours]

Society, religion, culture, and their inter-relationship. Impact of social structure on human
behavior, Social Structure and Social Problems: Social and communal conflicts and social
harmony, rural poverty, unemployment, bonded labour.

Unit 3: Workers and Human Rights[04 Hours]
Migrant workers and human rights violations, human rights of mentally and physically
challenged. State, Individual liberty, Freedom and democracy.

Unit 4: NGOs and Human Rights in India[04 Hours]
Land, Water, Forest issues.

Unit 5: Human Rights in Indian Constitution and Law[04 Hours]
1) The constitution of India: Preamble

i) Fundamental rights.

iii) Directive principles of state policy.

iv) Fundamental duties.

V) Some other provisions.

Unit 6: UDHR and Indian Constitution[04 Hours]
Universal declaration of human rights and provisions of India; Constitution and law; National
human rights commission and state human rights commission.

References:

1. Shastry, T. S. N., “India and Human Rights: Reflections”, Concept Publishing Company
India (P Ltd.), 2005.

2. C.J. Nirmal, “Human Rights in India: Historical, Social and Political Perspectives (Law




greenhouse effect, Renewable energy, etc.

Unit 3: Challenges of Sustainable Development and Global Environmental Issues
Concept of sustainability, Factors governing sustainable development, Linkages
among sustainable development, Environment and poverty, Determinants of sustainable
development, Case studies on sustainable development, Population, income and urbanization
Health care, Food, fisheries and agriculture , Materials and energy flows.

Unit 4: Sustainable Development Indicators
Need for indicators, Statistical procedures Aggregating indicators, Use of principal
component analysis, Three environmental quality indices.

Unit 5: Environmental Assessment

National environmental policy act of 1969, Environmental Impact Assessment,
Project categories based on environmental impacts, Impact identification methods,
Environmental impact assessment process.

Unit 6: Environmental Management and Social Dimensions
Revisiting complex issues, Sector policies concerning the environment, Institutional
framework for environmental management, Achievements in environmental management,
People’s perception of the environment, Participatory development, NGOs, Gender and
development, Indigenous peoples, Social exclusion and analysis.

Texts:
1. J. Sayer, B. Campbell, “The Science of Sustainable Development: Local Livelihoods and
the  Global  Environment”,  Biological = Conservation,  Restoration  and

Sustainability, Cambridge University Press, London, 2003.

2. J. Kirkby, P. O“Keefe, Timberlake, ‘“Sustainable Development”, Earth scan
Publication, London, 1993.

3. Peter P. Rogers, Kazi F. Jalal, John A. Boyd, “An introduction to sustainable
development”, Glen Educational Foundation, 2008.

References:

1. Jennifer A. Elliott, “An introduction to sustainable development”. London: Routledge:
Taylor and Francis group, 2001.

2. Low, N. “Global ethics and environment”, London, Rout ledge, 1999.

3. Douglas Muschett, “Principles of Sustainable Development”, St. Lucie Press, 1997.

Renewable Energy Sources

| BTMEC605C | OEC3 | Renewable Energy Sources | 3-0-0 | 3 Credits |
Teaching Scheme: Examination Scheme:
Lecture: 3 hrs/week Continuous Assessment: 20 Marks

Mid Semester Exam: 20 Marks
End Semester Exam: 60 Marks (Duration 03 hrs)

Pre-Requisites: None

Course Outcomes: At the end of the course, students will be able to:



CO1 | Explain the difference between renewable and non-renewable energy

CO2 | Describe working of solar collectors

CO3 | Explain various applications of solar energy

CO4 | Describe working of other renewable energies such as wind, biomass

Mapping of course outcomes with program outcomes

Course Program Outcomes

Outcomes| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO1(0 PO1l PO12
CO1 1 2 3 2 3 3 3 2 2 2
CO2 1 1 3 1 2 3 3 3 2 2 2
CO3 2 1 1 3 2 1 2
CO4 3 3 2 3 3 2 1

Course Contents:

Unit 1: Introduction

Energy resources, Estimation of energy reserves in India, Current status of energy conversion
technologies relating to nuclear fission and fusion, Solar energy.

Unit 2: Solar Radiations
Spectral distribution, Solar geometry, Attenuation of solar radiation in Earth’s atmosphere,
Measurement of solar radiation, Properties of opaque and transparent surfaces.

Unit 3: Solar Collectors

Flat Plate Solar Collectors: Construction of collector, material, selection criteria for flat
plate collectors, testing of collectors, Limitation of flat plate collectors, Introduction to ETC.

Concentrating type collectors: Types of concentrators, advantages, paraboloid, parabolic
trough, Heliostat concentrator, Selection of various materials used in concentrating systems,
tracking.

Unit 4: Solar Energy Applications

Air/Water heating, Space heating/cooling, solar drying, and solar still, Photo-voltaic
conversion.

Unit 5: Wind Energy and Biomass

Types of wind mills, Wind power availability, and wind power development in India.
Evaluation of sites for bio-conversion and bio-mass, Bio-mass gasification with special
reference to agricultural waste.

Unit 6: Introduction to Other Renewable Energy Sources
Tidal, Geo-thermal, OTEC; Mini/micro hydro-electric, Geo-thermal, Wave, Tidal System
design, components and economics.

Texts:
1. Chetansingh Solanki, “Renewable Energy Technologies”, Prentice Hall of India, 2008.

References:

1. S. P. Sukhatme, “Solar Energy: Principles of Thermal Collection and Storage”, Tata
McGraw Hill Publications, New Delhi, 1992.

2. G. D. Rai, “Solar Energy Utilization”, Khanna Publisher, Delhi, 1992.



