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Faculty of Engineering & Technology 

Gurukula Kangri (Deemed to be University), Haridwar 

 

Program Name: Mechanical Engineering 

Program Code: B.Tech. (ME) 

Program Educational Objectives (PEOs) 

• To impart technical ethics among students for the technological development of the society. 

• To develop engineering and academic leadership skills among students. 

• Inculcating the principles of planning and control for design and product development capability among 

students to promote entrepreneurship and innovation. 

 

Program Specific Outcome (PSOs) For UG Programme (B.Tech. ME): 

 

• Apply the technological ideas for design and development of the new product to solve the real-life 

problems related to Mechanical Engineering. 

• Utilize the renewable or ecofriendly resources for product development to attain the goal of sustainability. 

 

Program Outcomes (POs) 

1. Engineering Knowledge: Apply the knowledge of fundamental of science and engineering, 

mathematics and engineering specialization to the solution of real-life engineering problems. 

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. 

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, environmental and sustainability 

considerations. 

4. Conduct Investigations of Complex Problems: Use new and advanced knowledge based on 

research innovations and research methods including design of experiment, analysis and interpretation 
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of data, optimization of data using different techniques and synthesis of the information to provide 

valid conclusions. 

5. Modern Tool Usage:  Create, select and apply appropriate techniques, resources and advanced 

engineering and IT tools including prediction and modelling to complex engineering activities with an 

understanding of the constraints. 

6. The Engineer and Society:  Arrange the societal surveys to extract the problems faced by society 

and 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 practices 

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 for implementation of technology to uplift the society and solve maximum 

problems faced by the society and environment. 

8. Ethics:  Apply ethical principles and commit to technological ethics and responsibilities and norms 

of the engineering practices. 

9. Individual and Teamwork: Functions effectively as an individual and as a member or leader in 

diverse academics teams, and in multidisciplinary settings. Activities for personality development as 

an efficient team worker. 

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

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

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

clear instructions. 

11. Project Management and Finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and leader 

in a team, to manage projects and in multidisciplinary environments. 

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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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BAP-C101 Engineering Physics    (3-1-0) 

Course Objectives: 

The main objective of this course is to improve the ability to think logically about the problems of 

Science and Technology and obtain their solutions. This course is aimed to offer broad areas of 

Physics which are required as an essential background to Engineering students. 

Course Outcomes (COs): 

After successful completion of the course, the students will have desire and adequate 

understanding of different phenomena associated with developments in Physics. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BEM-C101 Engineering Mathematics-I    (3-1-0) 

Course Objectives: 

This course provides an introduction to the basic concepts and techniques of 

1. Introduction to differential calculus, Lebnitz theorem asymptotes, tracing of curves. 

2. Introduction to partial differential calculus, Jacobians, Maxima, Minima and their 

application in engineering problems.  

3. Introduction to double and triple integrals and its application to find area and volume, 

centre of gravity of plane and solids. 

4. Introduction to vector calculus, curl, divergence and their application in engineering 

problems. 

5. Introduction to matrices and their properties. 

Course Outcomes (COs):  

After completion, of course students will be able to 

1. Understand the concept of nth differentiation, Leibnitz theorems, Identify the application of 

partial differentiation and apply for evaluating maxima, minima, series and Jacobians.  

2. To understand the concept of multiple integral and apply for finding area, volume, centre of 

mass and centre of gravity.  

3. The concept of vector and apply for directional derivatives, tangent and normal planes. Also 

evaluate line, surface and volume integrals and its application. 

4. Understand the concept of matrices and their applications to solve linear simultaneous 

equations. The concept of eigen value and eigen vector and complex matrices. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BEE-C101 Basic Electrical Engineering    (3-1-0) 

Course Objectives: To introduce the fundamentals of Electrical Engineering including energy 

resources, generation, transmission, distribution and utilization of electrical energy. 

Course Outcomes (COs): 

1. Predict the behavior of any electrical and magnetic circuits.  

2. Formulate and solve complex AC, Dc circuits.  

3. Identify the type of electrical machine used for that particular application. 

4. Realize the requirement of transformers in transmission and distribution of electric power 

and other applications. 

5. Function on multi-disciplinary teams. 

 

 

 

 

 

 

 

 

 

 

 

 



 

4 
 

Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BEC-C101 Basic Electronics Engineering   (3-1-0) 

Course Objectives: The course aims to create interest of the fundamental of electronics 

engineering. 

 

Course Outcomes (COs): 

1. Students will get a Knowledge of Semiconductor and semiconductor devices like Diode, 

BJT, FET, MOSFET, OP-AMP and its applications. 

2. Recognize a variety of exciting high-tech products and systems enabled by electronics 

3. Manipulate voltages, currents and resistances in electronic circuits 

4. Demonstrate familiarity with basic electronic components and use them to design simple 

electronic circuits 

5. See how signals can be represented in the time and frequency domains for Fourier analysis 

6. Record, analyze and filter audio signals to improve their fidelity. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BME-C102 Basic Manufacturing Process   (3-1-0) 

Course Objectives: To create interest in the various fundamental process in manufacturing for 

the fabrication of good quality product.    

 

Course Outcomes (COs): 

1. Understand the basic concept of metal cutting process.  

2. Understand broaching, gear manufacturing and thread manufacturing processes.  

3. Distinguish between basic manufacturing processes.  

4. Tell how casting, drilling, spinning, forging, grinding are done 

5. Demonstrate primary working skills on lathe machines. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6 
 

Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BEG-A151 Technical Communication Lab    (0-0-2) 

Course Objectives:  

The course aims to teach students the principles of technical communication for their academic 

and professional needs, focusing on essential written and oral skills for presenting technical 

information effectively.  

The course covers three important aspects of technical communication:  

1. Basic principles, which include the analysis of context, purpose and audience. 

2. Fundamentals of technical-report writing  

3. Key aspects of effective technical presentations 

Course Outcomes (COs): 

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

1. Write an effective technical report, displaying the ability to employ appropriate rhetorical 

strategies and language features to make claims, present arguments, cite and comment on 

relevant literature, and interpret and comment on research results. 

2. Write an effective technical abstract, displaying the ability to select important pieces of 

information and synthesize them into an accurate preview of the report; and 

3. Deliver an effective oral presentation, displaying the ability to engage the audience by 

employing a suitable delivery style, appropriate language, and quality visual aids. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BAP-C151 Engineering Physics Lab    (0-0-2) 

Course Outcomes (COs): 

After successful completion of the applied physics laboratory course, student should be able to: 

1. Verify the theoretical formulations/concept of Physics. 

2. Know the art of recording the observations of an experiment scientifically. 

3. Learn by doing. 

4. Handle and operate the various elements/ parts of experiments. 

5. Understand the importance of experiments in engineering & technology. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BEE-C151 Basic Electrical Engineering Lab    (0-0-2) 

Course Objectives:  

1. The course aims to create interest in basic electrical engineering and helps to understand 

the basic properties of electrical elements, and solve DC circuit analysis problems. Also, 

to understand the DC network theorems. 

2. To understand the fundamental behaviour of AC circuits and solve AC circuit problems. 

 

Course Outcomes (COs): 

1. Study different meters and instruments for measurement of electrical quantities 

2. Study the linear and nonlinear characteristics of different types of loads experimentally 

3. Design and experiment potential divider circuits 

4. Experimentally verify the basic circuit theorems 

5. Measure power and power factor in ac circuits 

6. Learn the characteristics of fuse experimentally 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BEC-C151 Basic Electronics Engineering Lab    (0-0-2) 

Course Objectives: The course covers the basics knowledge of Study different meters and 

instruments for measurement of electronic quantities and to perform various practical work in the 

laboratory. 

 

Course Outcomes (COs): 

1. Apply the knowledge gained to explain the behavior of the circuit at series & parallel 

resonance of circuit & the effect of resonance. 

2. Explain the basic properties of electromagnetic circuit &their application. 

3. To acquire the knowledge about the characteristics and working principles of 

semiconductor diodes, Bipolar Junction Transistor 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (First Semester) 

COURSE: BME-C152 Workshop Practice    (0-0-2) 

Course Objectives:  

1. To study the basics of workshop engineering practice 

2. To identify the hand tools and instruments and acquire measuring skills. 

3. To acquire practical skills by performing the experiments in different shops of workshop. 

 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. The student will be able to use different manufacturing (machining, welding, foundry, sheet 

metal working, etc.) processes required to manufacture a product from the raw materials. 

2. He will be able to use different measuring, marking, cutting tools used in workshop. 

3. He will be aware of the safety precautions while working in workshop. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BHU-S201 Vedic Science & Engineering   (3-1-0) 

Course Objectives:  

Subject Vedic Science & Engineering was introduced in all B. Tech. Programmes to make 

engineering students aware of:  

1. Mahirshi Kanad’s atomic theory, law of gravitation, distribution of energy, samata and 

vishamata. 

2. Laws of thermodynamics applicable in life, entropy and concept of pralay, atomic spectrum 

and concept of kundalini, 

3. Concepts of Vedic Mathematics. 

4. Concept of various engineering subjects like   Electrical, Electronics & Aeronautical 

Engineering Mechanical, Chemical, Civil & Architectural engineering in Vedic Literature. 

 

Course Outcomes (COs): 

B. Tech. students of all programmes of faculty of engineering & technology will be able to learn 

about the development of various concepts of sciences and engineering in ancient India.  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BME-C201 Fundamental of Mechanical Engineering   (3-1-0) 

Course Objectives:  

1. Identify and use units and notations in Thermodynamics. 

2. State and illustrate first and second laws of Thermodynamics. 

3. Explain the concepts of entropy, enthalpy, reversibility and irreversibility. 

4. Apply the first and second laws of Thermodynamics to various gas processes and cycles. 

5. To get conversant with properties of steam, dryness fraction measurement, vapor processes and 

Thermodynamic vapor cycles, performance estimation. 

6. To get familiar with fundamentals of I. C. Engines, Construction and working Principle of an 

Engine and Compare Actual, Fuel-Air and Air standard cycle Performance 

7. Mechanical behavior of the body by determining the stresses, strains and deflections produced 

by the loads up to the elastic limit. 

 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. Apply various laws of thermodynamics to various processes and real systems. 

2. Apply the concept of Entropy, Calculate heat, work and other important thermodynamic 

properties for various ideal gas processes. 

3. Estimate performance of various Thermodynamic gas power cycles and gas refrigeration cycle 

and availability in each case. 

4. Estimate the condition of steam and performance of vapour power cycle and vapour 

compression cycle. 

5. Classify various types of Engines, Compare Air standard, Fuel Air and Actual cycles. 

6. Students will be able to predict mechanical behavior of the member by determining the stresses, 

strains and deflections produced by the loads up to the elastic limit. 

7. Students will be proficient to construct Shear Force and Bending Moment diagrams for 

statically determinate beam due to concentrated load, uniformly distributed load, uniformly 

varying load and couple 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BCS-C201 Problem Solving Through ‘C’   (3-1-0) 

Course Objectives:  

1. The course aims to provide exposure to problem-solving through programming. It aims to 

train the student to the basic concepts of the C-programming language.  

2. This course involves a lab component which is designed to give the student hands-on 

experience with the concepts. 

 

Course Outcomes (COs): 

1. Develop simple algorithms for arithmetic and logical problems.  

2. Translate the algorithms to programs in C language and execute them.  

3. Implement conditional branching, iteration, and recursion.  

4. Decompose a problem into functions and synthesize a complete program using the divide 

and conquer approach. 

5. Use arrays, pointers, and structures to develop algorithms and programs. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BEM-C201 Engineering Mathematics-II   (3-1-0) 

Course Objectives:  

This course provides an introduction to the basic concepts and techniques of 

1. Ordinary differential equations and their types. Linear differential equations and their 

applications. 

2. Partial differential equations and their solutions. 

3. Introduction to series solution and special functions. 

4. Introduction to Fourier series, Fourier series of special functions, half range series. 

5. Introduction of Statistical tools, Binomial, Poisson and Normal distribution. 

Course Outcomes (COs): 

 After completion, of course students will be able to 

1. Understand the concept of differentiation and apply for solving differential equations. 

2. Students understand the concepts of partial differential equations and how to solve linear 

Partial Differential with different methods and enable them to apply in solving problems 

like heat equation, wave equation etc. .   

3. Get an idea of power series method to solve differential equations Familiar with Legendre 

equation and Legendre polynomial  

4. To represent periodic functions using Fourier series. 

5. Explore small and large data-sets to create testable hypotheses and identify appropriate 

statistical tests. Perform correlation, regression analysis and appropriate statistical tests for 

real life situations. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BAC-C201 Engineering Chemistry   (3-1-0) 

Course Objectives:  

1. To acquire knowledge of periodic properties, bonding, hydrogen bonding, hybridization 

and phase rule. 

2. To understand the general concepts of chemical kinetics and photochemistry. 

3. To gain the knowledge of polymers, conducting polymers, synthesis, properties and uses 

of some common polymers, rubbers and nylons. 

4. To learn the significance of water treatment and different methods of softening hard water, 

determination of total hardness, BOD and COD of water. 

5. To gain the knowledge of primary and secondary fuels, solids, liquids and gaseous fuels 

and their sources, calorific values, carbonization and fractional distillation processes.   

6. To understand the mechanism of corrosion and preventive methods from corrosion.  

7. To understand the mechanism some common organic reactions like Wurtz reaction, 

Reimer-Tiemann reaction, Aldol condensation and Claisen condensation.  

 

Course Outcomes (COs): 

The concepts developed in this course will aid in quantification of several concepts in chemistry 

that have been introduced at the 10+2 levels in schools. Technology is being increasingly based 

on the electronic, atomic and molecular level modifications. The course will enable the student to: 

1. Rationalize periodic properties such as atomic radius, ionization energy, electron affinity, 

electronegativity and electro-positivity. 

2. Rationalize bulk properties and processes using thermodynamic considerations and learn 

about the general concepts of chemical kinetics.  

3. Know about the polymers, polymerization, synthesis and uses of different polymers, 

conducting polymers, plastics, rubbers and nylons. 

4. Know about the Nano chemistry, nanoparticles, Nano materials, their synthesis, properties 

and applications. 

5. List major chemical reactions that are used in the synthesis of organic molecules like 

addition reactions, elimination reactions, substitution reactions and redox reactions. 

6. Learn about the synthesis and uses of commonly used drugs like Aspirin, Phenacetin & 

Paracetamol. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BAC-C251 Engineering Chemistry Lab (0-0-2) 

Course Objectives:  

The objective of the chemistry laboratory sessions is to: 

1. Enable the students to get hands-on practice and to understand the applications of 

“qualitative and quantitative analysis” in engineering. 

2. Develop the experimental skills by manual and by instrumentation. 

3. Make students aware about the fundamental and experimental knowledge of 

Chromatographic techniques like Ascending paper chromatography and Thin layer 

chromatography. 

4. Learn the students to analyze the turbidity, pH, conductivity and refractive index 

instrumentally. 

Course Outcomes (COs): 

The chemistry laboratory course will consist of experiments illustrating the principles of chemistry 

relevant to the study of science and engineering. The students will learn to:  

1. Measure molecular/system properties such as surface tension, viscosity, conductance of 

solutions, redox potentials, pH, turbidity, refractive index, and chloride content of water, 

etc.  

2. Estimate concentration of an unknown sample via acid-base and redox titrations. 

3. Synthesize a small drug molecule and analyze a salt sample. 

4. Identify the acid base radicals. 

5. Separate the components present in a mixture by TLC and ascending paper 

chromatography 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BME-C251 Basic Mechanical Engineering Lab (0-0-2) 

Course Objectives: The main objective of basic mechanical engineering is to create interest in 

basic fundamental of mechanical engineering with the help of model in the laboratory. 

 

Course Outcomes (COs): 

1. To understand the working of 2 stroke diesel and petrol and petrol engines using model. 

2. To understand the working of 2 stroke and 4 stroke diesel engine using model. 

3. To perform tensile test, plot the stress,-strain diagram and evaluate the tensile properties of 

a given metallic specimen 

4.  To study the working of single plate clutch. 

5. To study different type of gears used for power transmission 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BCsS-C251 Computer Programming Lab (0-0-2) 

Course Objectives:  

1. The purpose of this course is to introduce to students to the field of programming using C 

language.  

2. The students will be able to enhance their analyzing and problem solving skills and use the 

same for writing programs in C. 

Course Outcomes (COs): 

After Completion of the course student should able to  

1. Know concepts in problem solving. 

2. To do programming in C language. 

3. To write diversified solutions using C language. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BME-C253 Engineering Graphics Lab (0-0-2) 

Course Objectives:  

At the end of the course a student will be able to understand the concepts of Engineering Graphics 

& Standard Practice to be adopted in Engineering Graphics by the Students of Engineering. 

 

Course Outcomes (COs): 

1. The student will have the basic understanding projection of Points, Lines, Planes and 

Solids. 

2. The student will have a working knowledge of isometric projections and plane geometry 

consisting of various curves such as parabola, ellipse, Hyperbola, Involutes, cycloids and 

helix. 

3. Exposure of CAD tools in engineering Graphics. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. I Year (II Semester) 

COURSE: BSP-S251 Physical Training and Yoga (0-0-2) 

Course Objectives: The courses aims to create awareness of physical and mental health through 

various physical workout and to make every students physical and mentally fit. 

Course Outcomes (COs): 

1. Every student is made aware of the relevance of physical education. 

2. Every student is inculcated with desired health related physical fitness awareness. 

3. Every student is inculcated with Olympic Values that go to make a good citizen. 

4. Every student is made aware of the scientific bases of physical education. 

5. Each student is made capable of selecting a game/ activity of his/ her choice and thereby 

develop good health and fitness which he/she would carry over to post-campus life for 

maintaining health, fitness and wellness. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BEM-C301 Engineering Mathematics-III (3-1-0) 

Course Objectives:  

This course provides an introduction to the basic concepts and techniques of 

1. Laplace transform and its application to the solution of ordinary differential equations. 

2. Fourier transform and its application to solve partial differential equations. 

3. Z transform of elementary sequences both from the definition and by using tables and use the 

appropriate theorems to calculate Z transforms and inverse Z transforms. 

4. Functions of Complex variables and their existence.  Complex Integration, Conformal 

mapping. 

Course Outcomes (COs): 

After completion, of course students will be able to  

1. Apply Laplace Transforms in the area of science and technology such as Electric circuit 

analysis, Communication engineering, Control engineering, signal processing etc. Students 

are able to find Solution of ordinary linear differential equations used in Mechanics, Electric 

circuits and Bending of beams 

2. Apply Fourier Transform in the study of solution of partial differential equation to solve initial 

boundary value problems. Fourier Transform is applicable in signal & image processing. Their 

application in cell phones, LTI system & circuit analysis. Student will understand that along 

with the Fourier transform, the Laplace transform is used to study signals in the frequency 

domain. 

3. Apply Z transform for analyzing linear time invariant (LTI) systems. Application of Z 

transform in signals and systems. 

4. To learn about function of complex variable and their difference with real functions. To check 

their analyticity using Cauchy Riemann equations. To evaluate complex integral by various 

methods. To understand the concept of conformal mapping and its application in engineering 

problems. 

 

 

 

https://en.wikipedia.org/wiki/Laplace_transform
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C302 Material Science (3-1-0) 

Course Objectives:  

1. Given a type of material, be able to qualitatively describe the general physical properties, 

as well as possible applications.  

2. Be able to qualitatively derive a material's Young's modulus from a potential energy curve. 

3. Given the structure of a metal, be able to describe resultant elastic properties in terms of its 

1D and 2D defects. 

4. Be able to describe a polymer's elastic behaviour. Be able to describe mechanical and 

electrical behaviour of material. 

Course Outcomes (COs): 

1. Be able to apply core concepts in Materials Science to solve engineering problems. 

2. Interpret about material fundamental and material processing. 

3. Distinguish the defects in crystal and its effect on crystal properties. 

4. Figure out the different mechanical properties of material by studying different destructive 

and non- destructive testing. 

5. Articulate and utilize corrosion prevention strategies and estimate corrosion behavior of 

materials and components 

6. Acknowledge the importance of surface modification and study the different surface 

modification methods. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C303 Applied Thermodynamics (3-1-0) 

Course Objectives:  

1. To acquire knowledge about the fundamentals of thermodynamic laws, concepts and 

2. To learn the principles vapour power cycle, gas power cycle, steam turbine and steam 

nozzle.  

 

Course Outcomes (COs): 

1. To be able to understand the different thermodynamics relations and their uses in 

thermodynamics.  

2. To be able to understand steam boilers and their performance. 

3. To be able to understand steam turbines and their performance, Understand steam nozzle 

and their performance 

4. To be able to understand vapour power cycles and their performance. 

5. To be able to understand the gas power cycle and their performances. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C304 Strength of Material (3-1-0) 

Course Objectives: 

1. To understand stress strain relationship of different materials. 

2. To calculate principal stress and location of principal planes. 

3. To calculate deflection of beams and to learn various methods to calculate the same.  

 

Course Outcomes (COs): 

1. Students will be able to predict mechanical behavior of the member by determining the 

stresses, strains and deflections produced by the loads up to the elastic limit. 

2. Students will be able to solve the stresses in determinate and indeterminate, 

homogeneous and composite bars under concentrated loads, self-weight and thermal 

loads. 

3. Students will be proficient to construct Shear Force and Bending Moment diagrams for 

statically determinate beam due to concentrated load, uniformly distributed load, 

uniformly varying load and couple. 

4. Students will be able to determine bending and shear stresses in machine elements 

5. Students will be able to Evaluate Slope and Deflection of Statically Determinate beams 

subjected to concentrated load, uniformly distributed load, uniformly varying load and 

couple and also strain energy in members subjected to Gradual, sudden and impact loads 

6. Students will be able to estimate stresses, strain and deformations in determi0te shafts of 

solid and hollow, homogeneous and composite circular cross section subjected to twisting 

moment also critical load of columns under various end conditions 

7. Students will be able to design the components subjected to various loadings with the 

help of various theories of failures. 

8. Students will be proficient to design a component to meet desired needs within realistic 

constraints of health and safety. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C305 Kinematics of Machines (3-1-0) 

Course Objectives:  

1. This course will give insight into different mechanisms, degree of freedom and kinematic 

synthesis of mechanism. 

2. It will help to understand the velocity and acceleration analysis of different mechanisms. 

3. To understand different types of gears and gear trains and how interference and undercutting 

occurs in gears. 

4. To understand different types of cam and follower and design of cam profile. 

 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. Both analysis and Synthesis are useful in obtaining desired relative motion for specific 

engineering purpose like motion of automobile and operations of lathe machine. 

2. Student will calculate the power lost due to friction in bearings and braking torque value in 

brakes. 

3. Student will able to find out displacement of follower and will be able to draw cam profile. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BEC-C301 Electronics Devices and Circuits (3-1-0) 

Course Objectives:  

1. To introduce basic semiconductor devices, their characteristics and application 

2. To understand analysis and design of simple diode circuit. 

3. To learn to analyze the PN junction behavior at the circuit level and its role in the operation 

of diodes and active device 

 

Course Outcomes (COs): 

1. Knowledge of JFET, MOSFET, CMOS, Feedback amplifiers, power amplifiers, oscillators 

and its applications. 

2. To introduce basic semiconductor devices, their characteristics and application 

3. To understand analysis and design of simple diode circu 

4. To learn to analyze the PN junction behavior at the circuit level and its role in the operation 

of diodes and active device 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C351 Machine Drawing (0-0-2) 

Course Objectives:  

1. To learn the basic concepts and to draw the views of section of solids, orthographic 

projections and threaded fasteners. 

2.  This course will give the insight into the design, creation of assembly and get the detailed 

drawing of machine components. 

3. This course will also introduce students to draw riveted joints, threaded fasteners and 

couplings. 

 

Course Outcomes (COs): 

1. To understand and apply national and international standards while drawing machine 

component.  

2. To understand the concept of various tolerances and fits used for component design  

3. To familiarize in drawing assembly, orthographic and sectional views of various machine 

component  

4. Orthographic projections and sectioned views of the machine components. 

5. Assembly drawings of rigid and flexible couplings, joints and their sectional views. 

6. Threaded fasteners, riveted joints and drawings of engine sub-assemblies. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C352 Material Science & Testing Lab   (0-0-2) 

Course Objectives:  

To learn the principles of material testing and characterization and to apply them for various 

engineering applications  

 

Course Outcomes (COs): 

Upon completion of this class, the students will be able to: 

1. Prepare the specimens for metallographic examination with best practice, can operate the 

optical microscope and understand, interpret, analyze the microstructure of materials 

2. Classify the different mechanical testing methods with their inherent merits and limitations  

3. Apply various test methods for characterizing physical properties of materials  

4. Recommend materials testing techniques based upon desired results, perform basic 

statistical analysis on data, and summarily present test results in a concise written format 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BME-C353 Applied Thermodynamics Lab   (0-0-2) 

Course Objectives:  

The objectives of this course are to:   

1. Describe the types and working principle of reciprocating air compressors  

2. Explain the construction and working principles of internal combustion engines and discuss 

the combustion phenomenon in petrol and diesel engines  

3. Classify and explain the working principles of steam boilers and condensers  

4. Analyze vapour power cycles and steam nozzles. 

Course Outcomes (COs): 

1. At the end of course the student will learn the working of various boilers along with their 

mountings and accessories. 

2. The student will learn the working of petrol and diesel engine.  

3. The student will be able to draw Valve Timing Diagram of a diesel engine and petrol 

engine.  

4. The students will learn the working principle of Impulse and Reaction Turbine velocity 

diagram. 

5. The students will learn the working principle of gas turbine and steam engine. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (III Semester) 

COURSE: BEC-C351 Electronics Devices and Circuits Lab   (0-0-2) 

Course Objectives:  

1. To study basic electronic components. 

2. To observe characteristics of electronic devices 

Course Outcomes (COs): 

1. At the end of the course the students can able to  

2. Measure voltage, frequency and phase of any waveform using CRO.  

3. Generate sine, square and triangular waveforms with required frequency and amplitude 

using function generator.  

4. Analyze the characteristics of different electronic devices such as diodes, transistors etc., 

and simple circuits like rectifiers, amplifiers etc.. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

31 
 

Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BME-C401 Fluid Mechanics   (3-1-0) 

Course Objectives:  

1. To give fundamental knowledge of fluid, its properties and behavior under various 

conditions of internal and external flows. 

2. To develop understanding about hydrostatic law, principle of buoyancy and stability of a 

floating body and application of mass, momentum and energy equation in fluid flow. 

3. The student will understand stress-strain relationship in fluids, classify their behavior and 

also establish force balance in static systems. 

4. Students will be able to apply Bernouli principle and compute pressure drop in flow 

systems of different configurations. 

 

 

Course Outcomes (COs): 

1. Describe the physical properties of a fluid. 

2. Calculate the pressure distribution for incompressible fluids. And calculate the 

hydrostatic pressure and force on plane and curved surfaces. 

3. Demonstrate the application point of hydrostatic forces on plane and curved surfaces. 

4. Formulate the problems on buoyancy and solve them. 

5. Describe the motion of fluids. 

6. Describe the areas of velocity and acceleration. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BME-C402 Dynamics of Machines   (3-1-0) 

Course Objectives:  

1. To provide knowledge of doing static and dynamics force analysis. 

2. To provide the concepts of static and dynamic mass balancing and also provide information 

of flywheels & Governor. 

3. To teach concepts of gyroscope and linear vibration analyses of rigid body systems. 

 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. Be proficient in the use of mathematical methods to analyze the static & dynamic forces 

analysis of mechanism. 

2. Be able to analyze the motion, the dynamical forces acting on mechanical systems and 

balancing of single slider crank mechanism. 

3. Be able to understand the motion of gyroscopic machines. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BME-C403 Manufacturing Science -I   (3-1-0) 

Course Objectives:  

1. Design different sheet metal working processes.   

2. Understand jig and fixture with design procedure to improve the productivity.  

3. Differentiate various metal forming processes such as Hot and Cold Working, Rolling, 

Forging, Extrusion and Drawing Processes. 

 

Course Outcomes (COs): 

1. Select appropriate Manufacturing Processing to manufacture any component. 

2. Interpret foundry practices like pattern making, mold making, Core making and Inspection 

of defects. 

3. Differentiate various metal forming processes such as Hot and Cold Working, Rolling, 

Forging, Extrusion and Drawing Processes. 

4. Classify different plastic molding processes, Extrusion of Plastic and Thermoforming. 

5. Select appropriate Joining Processes to join Work piece. 

6. Design different sheet metal working processes 

7. Demonstrate operation such as Turning, Facing, Threading, Knurling and Grooving on 

Centre Lathe. 

8. Implement the Knowledge of Gained Subject in Industry 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BHU-C401 Engineering Economics   (3-1-0) 

Course Objectives:  

1. Emphasizes the systematic evaluation of the costs and benefits associated with proposed 

technical projects. 

2. The student will be exposed to the concepts of the “time value of money” and the methods 

of discounted cash flow.  

3. Students are prepared to make decisions regarding money as capital within a technological 

or engineering environment. 

 

Course Outcomes (COs): 

1. Describe the role of economics in the decision making process and perform calculations in 

regard to interest formulas 

2. Estimate the Present, annual and future worth comparisons for cash flows 

3. Calculate the rate of return, depreciation charges and income taxes 

4. Enumerate different cost entities in estimation and costing 

5. Explain the importance of finance functions, financial ratios and solve related problems 

6. Explain the elements of budgeting and bench marking 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BAM-C402 Numerical Analysis   (3-1-0) 

Course Objectives:  

This course is an introduction to a broad range of numerical methods for solving mathematical 

problems that arise in Science and Engineering. The goal is to provide a basic understanding of 

the derivation, analysis, and use of these numerical methods, to find numerical solution of 

problems where analytical solutions are difficult to find.  

This course provides an introduction to the basic concepts and techniques of 

1. Errors and numerical solution of algebraic and transcendental equations. 

2. Solution of systems of linear equations and eigenvalue calculation. 

3. Interpolation. Interpolation with equal and unequal intervals. 

4. Numerical solution of differentiation, integration and their inter relations and applications 

to engineering areas and develops problem solving skills with both theoretical and 

computational oriented problems. 

5. Numerical solution of ordinary differential equations and partial differential equations. 

 

Course Outcomes (COs): 

After completion, of course students will be able to 

1. Apply numerical methods to find numerical solution of algebraic and transcendental 

equations using different methods under different conditions and their convergence. 

2. Apply numerical methods to solve linear system of algebraic equations. 

3. Apply various interpolation methods and finite difference concepts. 

4. Work out numerical differentiation and integration whenever and wherever analytical 

methods are not applicable. 

5. Work numerically on the ordinary differential equations using different methods through 

the theory of finite difference. Solve partial differential equations using different methods 

through the theory of finite differences 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BEE-C404 Electrical Machines   (3-1-0) 

Course Objectives:  

1. The objective of the course is to impart knowledge of the constructional features and 

principle of operation of induction and synchronous machines.  

2. The course also deals with the methods of starting and speed control of induction motors.  

3. To give the students a fair knowledge on the working of various Ac machines and the 

characteristics along with their applications.  

 

Course Outcomes (COs): 

1. Ability to categorize different phenomena occurring in DC machines and AC three phase 

machines. 

2. To compare the performance characteristics of different machines.  

3. Identify possible applications of different machines. 

4. Able to learn the construction and principle of operation of different kinds of rotating AC 

machines.  

5. Understand the construction, operation and characteristics of commonly used special 

purpose machines 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BME-C451 Fluid Mechanics Lab   (0-0-2) 

Course Objectives:  

1. To provide practice in estimating friction losses.  

2. To impart training to use various flow measuring devices for making engineering 

judgments  

3. Determination of pipe friction.  

4. Calibration of venturimeter, orifice meter and water meter.  

5. Determination of discharge coefficients for notches and weirs.  

6. Determination of minor losses.  

7. Determination of discharge coefficients for mouthpiece and orifice. 

 

Course Outcomes (COs): 

On successful completion of the course, the student will be able to,  

1. Estimate the friction and measure the frictional losses in fluid flow.  

2. Experiment with flow measurement devices like venturimeter and orifice meter.  

3. Predict the coefficient of discharge for flow through pipes.  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BME-C452 Theory of Machine Lab    (0-0-2) 

Course Objectives:  

1. It will help to understand, kinematics pairs and constrained motions and different types of 

inversions. 

2. This will give insight into different mechanisms, cam and follower arrangement. 

3. To learn about brakes, dynamometers, clutches, gears and gear trains 

4. To provide knowledge of static and dynamics force analysis. 

5. To provide knowledge of doing balancing of machines and to give detail understanding of 

working of various types of governor. 

6. To teach concepts of gyroscopic motion and linear vibration analyses of rigid body systems 

 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. Students will determine the follower displacement and also able to draw cam profile. 

2. Student will determine the braking torque value for brakes. 

3. Student will able to know about gears and gear trains. 

4. Be proficient in the use of mathematical methods to analyze the static & dynamic forces 

analysis of mechanism. 

5. Be able to analyze the motion, the dynamical forces acting on mechanical systems and 

balancing of single slider crank mechanism. 

6. Be able to understand the motion of gyroscopic machines. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BME-C453 Manufacturing Science -I Lab    (0-0-2) 

Course Objectives:  

1. To understand basic manufacturing processes like casting, welding and metal forming. 

2. To learn various aspects of different manufacturing techniques such as various casting 

methods, welding methods and metal forming methods. 

3. To decide which manufacturing technology can be implemented for a specific product. 

 

Course Outcomes (COs): 

1. Select appropriate Manufacturing Processing to manufacture any component. 

2. Interpret foundry practices like pattern making, mold making, Core making and Inspection 

of defects. 

3. Differentiate various metal forming processes such as Hot and Cold Working, Rolling, 

Forging, Extrusion and Drawing Processes. 

4. Classify different plastic molding processes, Extrusion of Plastic and Thermoforming. 

5. Select appropriate Joining Processes to join Work piece. 

6. Design different sheet metal working processes 

7. Demonstrate operation such as Turning, Facing, Threading, Knurling and Grooving on 

Centre Lathe. 

8. Implement the Knowledge of Gained Subject in Industry 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. II Year (IV Semester) 

COURSE: BEE-C454 Electrical Machines Lab    (0-0-2) 

Course Objectives:  

1. To empower students to determine the parameters of AC, DC machines and transformers by 

performing experiments on these machines.  

2. To enable students to identify and solve AC, DC machine and Transformer related problems. 

 

Course Outcomes (COs): 

1. Determine the performance of a single phase transformer by conducting Open Circuit (O.C) 

and Short Circuit (SC) tests and Sumpner’s test.  

2. Understand 3-phase to 2-phase transformation using the Scott connection and determine the 

different losses of the transformers.  

3. Determine the performance characteristics of DC shunt and DC compound generators by 

conducting load tests.  

4. Implement the speed control techniques for a separately excited DC motor 

5. Determine the performance characteristics of DC machine by conducting direct and indirect 

tests. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BEM-C501 Optimization Techniques (3-1-0) 

Course Objectives:  

This course provides an introduction to the basic concepts and techniques of 

1. Introduction to mathematical modelling to real word problem using LPP, Simplex method 

to find optimal solution. 

2. Introduction to dual Simplex method. 

3. Introduction to Integer programming problems and Dynamic programming problems and 

their solutions. 

4. Introduction to Transportation, Assignment and Game theory. 

5. Introduction to queuing theory, heir types and solutions. 

Course Outcomes (COs): 

After completion of course student will be: 

1- Analyse any real life system with limited constraints and depict it in a model form. 

2- Convert the problem in to a mathematical model solve it manually as well as using 

software. 

3- Develop a repost that describe the model analyse the results and propose recommendations 

in decision making process in real life problem. 

4- Understand variety of problems such as assignment, transportation, travelling salesman etc. 

and their application in real life systems. 

5- Understand different queuing situations in real life and find their optimal solution using 

different queuing models.  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C501 Fluid Machines (3-1-0) 

Course Objectives:  

1. Provide students with opportunities to apply basic flow equations;  

2. How to compare and chose machines for various operations.  

3. Compare to the different types of pumps. 

 

Course Outcomes (COs): 

On successful completion of the course, the student will be able to,  

1. Explain basic concepts of turbo machines and visualize dimensional analysis.  

2. Describe the working of Pelton, Francis and Kaplan along their performance parameters.  

3. Discuss the operation of centrifugal pumps, Reciprocating pumps.  

4. Associate the effect of cavitation in turbines and pumps. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C502 Measurement, Metrology and Control (3-1-0) 

Course Objectives:  

1. The main objective of this course is to make students familiar with the mechanical 

measuring systems, and the standard measurement methods.  

 

2. It further aims to make them to understand the basic measurement systems in the real 

time engineering applications. 

 

3. For detection, acquisition, control and analysis of data related to any activity needs 

instrumentation with sensors and indicators. Correct and timely measurement of data helps to 

control and optimize various processes. 

 

4. In this subject the students will study various instruments, measurement methods, metrology 

and various control systems. 

Course Outcomes (COs): 

1. Understand the methods of measurement and selection of measuring instruments, standards 

of measurement.  Identify and apply various measuring instruments. 

 

2. Develop an ability of problem solving and decision making by identifying and analyzing 

the cause for variation and recommend suitable corrective actions for quality improvement. 

 

3. The subject is of interdisciplinary nature. Student has to learn Electronics Engineering, 

Electrical Engineering and statistics as well. After a thorough study of the subject, he will be 

quite knowledgeable in the subject. He will be useful for process industry, manufacturing 

industry and for Power Plants. For research also the background of the subject is very essential. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C503 Manufacturing Science-II (3-1-0) 

Course Objectives:  

1. Student will be able to estimate machining time for milling and drilling process.  

2. Student will be able to understand finishing processes. 

3. Student will be able to explain principle and applications of advanced machining processes. 

4. Student will be able to implement the knowledge of machining processes in Manufacturing 

Industries. 

 

Course Outcomes (COs): 

1. Student will be able to choose machining processing to manufacture any component 

2. Student will be able to Estimate machining time for milling and drilling process. 

3. Student will be able to understand finishing processes 

4. Student will be able to calculate forces during orthogo0l metal cutting. 

5. Student will be able to explain principle and applications of advanced machining processes 

6. Student will be able to develop part program for turning. 

7. Student will be able to design jig and fixture for given component 

8. Student will be able to implement the knowledge of machining processes in Manufacturing 

Industries. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BHU-C502 Principles and practices of Management (3-1-0) 

Course Objectives:  

1. To help the students gain understanding of the functions and responsibilities of managers. 

2.  To provide them tools and techniques to be used in the performance of the managerial job. 

3. To enable them to analyze and understand the environment of the organization. 

4.  To help the students to develop cognizance of the importance of management principles. 

Course Outcomes (COs): 

1. Understand the concepts related to Business.  

2. Demonstrate the roles, skills and functions of management.  

3. Analyze effective application of PPM knowledge to diagnose and solve organizational 

problems and develop optimal managerial decisions.  

4. Understand the complexities associated with management of human resources in the 

organizations and integrate the learning in handling these complexities. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BEE-C503 Automatic Control System (3-1-0) 

Course Objectives:  

1. To introduce the fundamentals of modeling, analysis and response of control systems in 

continuous and discrete data systems.  

2. To familiarize students with classical and modern control systems including non-linear 

systems. 

Course Outcomes (COs): 

1. Understand the general concept of a system and classify systems into different types and 

represent a system using different techniques like block diagram, signal flow graph. 

2. Develop transfer function model of mechanical, electrical, thermal, fluid system and 

different control system components like servomotors, synchronous, potentiometer, 

Tacho-generators etc. 

3. Analyze system response and evaluate error dynamics in time domain. 

4. Determine system stability using Routh-Hurtwitz (RH) criteria, root locus techniques in 

time domain and Bode plot and Nyquist technique in frequency domain. 

5. Design different control law or algorithms like proportional control, proportional plus 

derivative(PD) control, proportional plus integration(PI) control, and proportional plus 

integration plus derivative (PID) control and different compensators like lag, lead, lag-lead. 

6. Understand the general concept of a system and classify systems into different types and 

represent a system using different techniques like block diagram, signal flow graph 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C551 Fluid Machines Lab (0-0-2) 

Course Objectives:  

1. To provide practice in estimating friction losses.  

2. To impart training to use various flow measuring devices for making engineering 

judgments 

3. Determination of pipe friction.  

4. Calibration of venturimeter, orifice meter and water meter.  

5. Determination of discharge coefficients for notches and weirs.  

6. Determination of minor losses.  

7. Determination of discharge coefficients for mouthpiece and orifice. 

 

Course Outcomes (COs): 

On successful completion of the course, the student will be able to,  

1. Explain basic concepts of turbo machines and visualize dimensional analysis.  

2. Describe the working of Pelton, Francis and Kaplan along their performance parameters.  

3. Discuss the operation of centrifugal pumps, Reciprocating pumps.  

4. Associate the effect of cavitation in turbines and pumps. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C552 Measurement, Metrology and Control Lab (0-0-2) 

Course Objectives:  

1. Measurement of linear and angular dimensions  

2. To perform various alignment tests on machine tools  

3. Estimation of surface roughness 

4. Measurement of pressure, flow, speed, displacement and temperature. 

 

Course Outcomes (COs): 

At the end of course the students will be able to:  

1. Demonstrate the use of instruments for measuring linear (internal and external), angular 

dimensions and surface roughness.  

2. Perform alignment tests on various machine tools.  

3. Demonstrate the use of instruments for measuring pressure, flow, speed, displacement and 

temperature. 

4. Calibrate the Bourdon tube pressure gauge 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C553 Manufacturing Science II Lab (0-0-2) 

Course Objectives:  

1. To learn different machine tool in details  

2. To learn different cutting tool in details. 

3. To do the alignment test of the machine tools, calculate the shear angle of a chip in shaping 

operation and measure the turning forces and drilling forces using different dynamometers 

 

Course Outcomes (COs): 

1. To study single point, bi-point and multi point cutting tools used in different machining 

processes like turning, drilling and milling processes.  

2. To learn different machine tools like lathe, milling machine, shaper, drilling machine and 

surface grinder. 

3. To learn to check whether the machine tools are in their proper alignment or not. They are 

going to learn turning processes, drilling, shaping, milling and grinding processes.  

4. To learn to calculate the shear plane angle of a chip formed in shaping operation to know 

about the mechanism of chip formation in machining processes.  

5. To learn the cutting forces in machining and measuring them by using dynamometers to 

analyze the processes. 

6. To learn requirement of grinding processes, grinding wheel and the grinding process in 

details. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (V Semester) 

COURSE: BME-C554 Seminar (0-0-2) 

Course Objectives:  

1. To increase the communication ability on students  

2. To prepare students for  good presentation skills 

3. The students will be able to deliver a seminar on a topic of general interest in or any 

advanced technical topics related to the theory papers studied. The topic will be decided by 

mutual consent of the Faculty- in- charge and students  

 

Course Outcomes (COs): 

1. To develop good communication and presentation skills. 

2. To prepare students for competitive interviews  

3. To make students professionally sound with developed technical ethics. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C601 Machine Design –I (3-1-0) 

Course Objectives:  

1. To familiarize the various steps involved in the Design Process  

2. To understand the principles involved in evaluating the shape and dimensions of a 

component  

3. To satisfy functional and strength requirements.  

4. To learn to use standard practices and standard data. 

5. To learn to use catalogues and standard machine components  

 

Course Outcomes (COs): 

1. To be able to understand fundamentals of design including material selection and standards 

2. To develop understanding of stress concentration and fatigue  

3. To be able to design various joints, screwed connections, shafts, keys and couplings 

4. To be able to design the mechanical springs. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C602 Heat and Mass Transfer (3-1-0) 

Course Objectives:  

1. To learn the basic principle of modes of heat transfer.  

2. To learn about heat exchanger. 

3. To learn about the mass transfer. 

Course Outcomes (COs): 

1. To be able to understand various modes of heat transfer in solid liquid and gas. 

2. To be able to understand and apply general heat conduction equation in Cartesian, 

cylindrical and spherical co-ordinates system and their composite structure also.  

3. To be able to understand the heat flow in unsteady state condition. 

4. To understand and learn various concepts of forced convection, momentum equation and 

its solution for hydrodynamic boundary layer over a flat plate. 

5. To be able to understand the heat exchanger, types of heat exchanger and thermal radiation 

in black, grey and real surfaces. Planks distribution law, vein’s law, Stephen', Boltzmann 

law, Kirchhoff’s law, radiations shield and shape factor and basic mass transfer principle 

also.  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C603 I. C. Engines (3-1-0) 

Course Objectives:  

1. To give an overview of Internal Combustion Engines, their classification, applications, 

Operation and processes. 

2. To give complete knowledge of type of fuels used in IC engines and the fuel supply systems 

3. To describe combustion phenomena in IC engines 

4. To explain the different performance analysis of IC engine. 

5.  To explain the effects of exhaust emission on human health and various pollution norms. 

6. To explain the Gas Turbine with various operating cycles. 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. Understand various types of I.C. Engines and Cycles of operation. 

2. Analyze the effect of various operating variables on engine performance. 

3. Identify fuel metering and fuel supply systems for different types of engines. 

4.  Understand normal and abnormal combustion phenomena in SI and CI engines. 

5. Evaluate performance Analysis of IC Engine and justify the suitability of IC Engine for 

different application. 

6. Understand the conventional and non-conventional fuels for IC engines and effects of 

emission formation of IC engines, its effects and the legislation standards. 

7.  Analyze & solve the performance of Compressors. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C604 Industrial Engineering (3-1-0) 

Course Objectives:  

1. Basic understanding of Industrial process like type of industry, optimization of production 

process, reduction of inventory, organization structure and modern manufacturing 

practices like JIT and Six Sigma.  

2. To apply knowledge of mathematics, science, and engineering for process mapping and 

productivity enhancement. 

 

Course Outcomes (COs): 

1. An ability to identify, formulate, and solve complex engineering problems by applying 

principles of engineering. 

2. An ability to apply engineering design to produce solutions that meet specified needs 

with consideration of public health, safety, and welfare, as well as global, cultural, social, 

environmental, and economic factors 

3. An ability to recognize ethical and professional responsibilities in engineering situations 

and make informed judgments, which must consider the impact of engineering solutions in 

global, economic, environmental, and societal contexts 

4. An ability to function effectively on a team whose members together provide leadership, 

create a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives 

5. An ability to acquire and apply new knowledge as needed, using appropriate learning 

strategies. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C605 Quality Control and Reliability Engineering (3-1-0) 

Course Objectives:  

1. To present a problem oriented in depth knowledge of Quality and Reliability Engineering.  

2. To address the underlying concepts, methods and application of Quality and Reliability 

Engineering. 

 

Course Outcomes (COs): 

1. The student can identify different areas of Quality and Reliability Engineering.  

2. The student able to understand the applications of all the areas in industry. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C606 Mechanical Vibrations (3-1-0) 

Course Objectives:  

1. To understand the fundamentals of Vibration Theory. 

2. To be able to mathematically model real-world mechanical vibration problems. 

3. To use computer software programs to investigate and understand vibration problems. 

 

Course Outcomes (COs): 

Upon completion of this course the student will be able to 

1. Apply Newton’s equation of motion and energy methods to model basic vibrating 

mechanical systems model reciprocating and oscillatory motions of mechanical systems. 

2. Model undamped and damped mechanical systems and structures. 

3. Model free and harmonically forced vibrations. 

4. Model single- and multi-degree of freedom systems. 

5. Perform and verify computer simulations employing time integration and modal analysis 

of discrete vibrating systems. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C651 Machine Design- I Lab (0-0-2) 

Course Objectives:  

1. To understand procedure of machine design and develop an ability to apply it for Cotter 

Joint Design and Knuckle Joint Design etc. and determine resisting areas against failure. 

Understand use of Design Data Hand Book and ISO standards for selection of materials, 

strengths, standard dimensions. 

2. To acquire a skill of design and drafting the Bolted joint, Coupling, Cotter joint , Knuckle 

Joint etc by using CAD software  

3. To understand the use of CAD software for design and Analysis of shaft subjected to direct 

and combined loading  

4. To acquire a skill of design and drafting of standard welded and riveted joint as per ISO 

standard by using CAD software, Understand its analysis by applying forces by using 

software and its comparison with analytical result 

5. To determine maximum force the given power screw can lift Understand its analysis by 

applying forces by using software and its comparison with analytical result 

Course Outcomes (COs): 

1. Able to apply design knowledge for Design of Cotter Joint and Knuckle Joint etc and 

formulate the design procedure and acquire skill of finding resisting areas against failure. 

Apply the knowledge of Design Data Hand Book and ISO standards for selection of 

materials, strengths, standard dimensions of design components.  

2. Able to apply design and drafting knowledge of CAD software for drafting assembly and 

details of Bolted joint, Coupling, Cotter joint, Knuckle Joint etc.  

3. Develop Logical and Analytical ability to apply Knowledge of CAD for design of Shaft 

subjected to direct and combined loading 

4. Be able to apply skill of design and drafting CAD software for standard welded and riveted 

joint as per ISO standard. Apply the design knowledge and formulation for safe design  

5. Able to apply design procedure for finding the maximum force the given power screw can 

lift and able to draft and design on CAD software and compare it with analytical results.  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C652 Heat and Mass Transfer Lab (0-0-2) 

Course Objectives:  

1. To impart practical knowledge on heat transfer, mass transfer in engineering systems.  

2. To do the experiments related to their subjects like thermodynamics, thermal engineering, 

heat and mass transfer concepts. 

 

Course Outcomes (COs): 

1. At the end of course students will learn to the calculation of heat transfer coefficient of heat 

flow through conduction and convection mode. 

2. To be able to understand comparison of lagged cylinder and vertical pipe cylinder heat 

transfer in free convection. 

3. To be able to understand heat exchanger as parallel flow and counter flow and find 

temperature distribution in heat exchanges, oversell heat transfer coefficient and 

efficiencies. 

4. To learn and understand the superconductivity characteristics of heat pipe and plot graph 

5. To be able to understand the emissivity of test plate with respect to black plate. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BME-C653 I. C. Engines Lab (0-0-2) 

Course Objectives:  

1. To know how performance and testing of different engines are made and make correlation 

between its types and developments. 

2. To learn about the roles of different losses and way by which it can be reduce for enhancement 

of engine efficiency.  

3. Objective of testing to know that the performance of internal combustion engine during 

development and running. 

 

Course Outcomes (COs): 

After completing the course, students will be able to: 

1. Students will learn about the factors that play a role in optimization and design of internal 

combustion engines and exhaust gas after treatment. 

2. They also gain practical knowledge that can be applied in practice while working on engine 

development and testing 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. III Year (VI Semester) 

COURSE: BEG-C651/BEG-C351/BEG-C551 Technical Communication Lab (0-0-2) 

Course Objectives:  

1. To improve the students’ accuracy and fluency in English through a well-developed 

vocabulary, and enable them to listen to English  spoken at normal conversational speed 

by educated English speakers and respond appropriately in different socio-cultural and 

professional contexts.  

2. To enable students face competitive exams such as, GRE, TOEFL, IELTS, UPSC and other 

Bank examinations. 

3. To enable them communicate their ideas relevantly and coherently in writing. 

 

Course Outcomes (COs): 

1. Students will be able to use language accurately, fluently and appropriately.  

2. They will be able to show their skills of listening, understanding and interpreting.  

3. They will be able to write project reports, reviews and resumes.  

4. They will be able to express their ideas relevant to given topics.  

5. Students will also exhibit advanced skills of interview, debating and discussion. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VII Semester) 

COURSE: BME-C701 Machine Design -II (3-1-0) 

Course Objectives:  

1. Impart design skills to the students to apply these skills for the problems in real life 

industrial applications 

2. Design of core machine elements such as shafts, bearings, fasteners, belts, pressure vessels, 

springs, and gears 

3. Design of mechanical systems comprising such core machine elements, requiring analysis 

of motion, forces, and moments at the system level as well as design of individual 

components 

Course Outcomes (COs): 

1. To understand the principle and standards used for design of spur gears  

2. To become proficient in Design of Helical and Bevel Gear 

3. To develop capability to analyze ball and rolling contact bearing and its selection from 

manufacturer’s Catalogue. 

4. To understand the concept of lubrication and its application to bearings 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VII Semester) 

COURSE: BME-C702 Refrigeration and Air Conditioning (3-1-0) 

Course Objectives:  

1. To discuss the basics of refrigeration and working of air refrigeration vapour compression 

refrigeration, vapour absorption system &its applications. 

2. To describe principles of psychrometry and working of various air conditioning systems 

Course Outcomes (COs): 

1. To be able to understand the basic concept of refrigeration, tonne of refrigeration, COP, air 

refrigeration cycle and their application. 

2. To be able to understand the vapour compression cycle and their application and merits 

over air refrigeration cycle. 

3. To be able to understand the vapour absorption cycle and their application in industry and 

calculation of COP. 

4. To be able to understand the different refrigerant, nomenclature and its uses in 

refrigeration. 

5. To be able to understand the air conditioning system, psychrometry and estimation of 

cooling load. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VII Semester) 

COURSE: BME-C703 Energy Resources and Management (3-1-0) 

Course Objectives:  

1. Understand the various forms of conventional energy resources. 

2. Learn the present energy scenario and the need for energy conservation. 

3. Concept of various forms of renewable energy. 

4. Outline division aspects and utilization of renewable energy sources for both domestics 

and industrial application.  

5. Analyze the environmental aspects of renewable energy resources 

 

Course Outcomes (COs): 

1. Describe the environmental aspects of non-conventional energy resources in Comparison 

with various conventional energy systems, their prospects and limitations.   

2. Know the need of renewable energy resources.  

3. Appreciate the need of Wind Energy and the various components used in energy generation 

and know the classifications.  

4. Understand the concept of Biomass energy resources and their classification, types of 

biogas Plants- applications.  

5. Compare Solar, Wind and bio energy systems, their prospects, Advantages and limitations.   

6. Acquire the knowledge of fuel cells, wave power, tidal power and geothermal principles 

and applications 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VII Semester) 

COURSE: BME- C751 Machine Design -II Lab (0-0-2) 

Course Objectives:  

 

1. To familiarize the various steps involved in the Design Process  

2. To understand the principles involved in evaluating the shape and dimensions of a 

component and to satisfy functional and strength requirements.  

3. To learn to use standard practices and standard data and to use catalogues and standard 

machine components  

 

Course Outcomes (COs): 

1. To understand the principle and standards used for design of spur gears  

2. To become proficient in Design of Helical and Bevel Gear 

3. To develop capability to analyze ball and rolling contact bearing and its selection from 

manufacturer’s Catalogue. 

4. To understand the concept of lubrication and its application to bearings 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VII Semester) 

COURSE: BME- C752 Refrigeration and Air Conditioning Lab (0-0-2) 

Course Objectives:  

1. To provide a fundamentals of refrigeration and air conditioning, Psychrometry  

2. To accustom with various methods of production of cold  

3. To impart knowledge about applications of refrigeration and air conditioning 

4. To familiarize with industrial protocols, regulations in the field. 

Course Outcomes (COs): 

1. To be able to understand the different components of air conditioning and refrigeration 

devices.  

2. To be able to understand the calculation of COP of vapour refrigeration system 

3. To be able to understand the calculation of COP of air refrigeration system. 

4. To be able to understand the calculation of COP of Ice plant.  

5. To expose the students to the basic knowledge of air washer and expansion devices.  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VIII Semester) 

COURSE: BME- C801 Machine Tool Design (3-1-0) 

Course Objectives:  

1. To gain the knowledge of different drives and mechanisms used in machine tools  

2. To gain the knowledge of design of gear boxes & feed boxes used in machine tools  

3. To gain the knowledge of design of structures, guide ways, spindles of machine tools 

4. To gain the knowledge of various control systems used in machine tools 

Course Outcomes (COs): 

1. Ability enhancement for the design of various components of structures, guideways, 

spindles of machine tools 

2. Ability enhancement to adopt & implement the recent trends required as per the 

applications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

67 
 

Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E711 Advanced Materials Technology (3-1-0) 

Course Objectives:  

1. To review physics and chemistry in the context of materials science & engineering.  

2. To describe the different types of bonding in solids, and the physical ramifications of these 

differences. 

3.  To describe and demonstrate diffraction, including interpretation of basic x-ray data.  

4. Give an introduction to metals, ceramics, polymers, and electronic materials in the context 

of a molecular level understanding of bonding. 

5. Give an introduction to the relation between processing, structure, and physical properties. 

Give the beginning student an appreciation of recent developments in materials science & 

engineering within the framework of this class. 

6. Give the beginning student an opportunity for teamwork in research. 

 

Course Outcomes (COs): 

 

1. Given a type of material, be able to qualitatively describe the bonding scheme and its 

general physical properties, as well as possible applications. 

2. Given a type of bond, be able to describe its physical origin, as well as strength. Be able to 

qualitatively derive a material's Young's modulus from a potential energy curve. 

3. Given the structure of a metal, be able to describe resultant elastic properties in terms of its 

1D and 2D defects. Given a simple set of diffraction data, be able to index the peaks and 

infer the structure.  

4. Be able to describe a polymer's elastic behavior above and below the glass transition.  

5. Be able to do simple diffusion problems. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E712 Advanced Synthesis of Mechanisms (3-1-0) 

Course Objectives:  

1. To understand the concept of motion, inversion and linkage. 

2. To understand the Four bar Coupler Point Curves. 

3. Determination of Geometrical Methods and Algebraic Method of Synthesis. 

Course Outcomes (COs): 

1. To Identify to types of link in linkage. 

2. To draw the Instantaneous center of kinematics pair. 

3. To find the Crank and follower synthesis angular velocities and acceleration. 

4. To find Crank and follower synthesis angular velocities and acceleration. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

B.Tech. IV Year (VII Semester) Elective Course for VII Semester 

COURSE: BME- E713 Thermal Turbo Machines (3-1-0) 

Course Objectives:  

1. The course intends to give an overview of important aspects in the thermal turbo machines 

with a focus on applications in the transport sector and in the energy sector. 

2. The course aims both at people who want receive more general information about aero and 

thermodynamic design problems in thermal turbomachines and to people who see 

themselves utilizing thermal turbomachines for different purposes in their future 

professions. 

3. Important aspects such as gas turbine cooling technology, mechanical integrity, materials 

and system behaviour are elucidated and brought into context. 

4. Critical review of scientific articles will be carried out performed to trigger discussions in 

an interdisciplinary environment.  

5. Calculation exercises will be performed to deepen the understanding of treated phenomena. 

 

Course Outcomes (COs): 

1. Explain the 2D and 3D steady flow phenomena in turbo machine components and relate to 

their design. 

2. Solve aero thermodynamic problems for 3D design of turbo machinery blades. 

3. Explain interaction of fluid and structure in thermal turbo machines and relate to the design 

of included vital components. 

4. Describe non-stationary flow phenomena in turbo machines. 

5. Solve problems regarding aeromechanics for turbo machinery blades. 

6. Describe heat transfer for warm components, material aspects, combustion chamber 

principles and operational characteristics for thermal turbo machines. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E714 Unconventional Manufacturing Processes (3-1-0) 

Course Objectives:  

1. To identify the classification of unconventional machining processes.  

2. To understand the principle, mechanism of metal removal of various unconventional 

machining processes. 

3. To understand the applications of different processes.  

4. To study the various process parameters and their effect on the component machined on 

various unconventional machining processes. 

 

Course Outcomes (COs): 

1. Summarize the needs and classification of unconventional machining process. 

2. Understand the various input and output parameters that influence in the performance.  

3. Explain the working principle of energy based machining process.  

4. Compare the merits, demerits and applications of unconventional machining process.  

5. Identify the electric discharge machining and wire cut electric discharge machining process.  

6. Select the material and tool with respect to the process. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E715 Automobile Engineering (3-1-0) 

Course Objectives:  

1. The anatomy of the automobile in general.  

2. The location and importance of each part.  

3. The functioning of the engine and its accessories, gear box, clutch, brakes, steering, axles 

and wheels. 

4.  Suspension, frame, springs and other connections.  

5. Emissions, ignition, controls, electrical systems and ventilation. 

 

Course Outcomes (COs): 

1. Identify the different parts of the automobile. 

2. Explain the working of various parts like engine, transmission, clutch, brakes. 

3. Describe how the steering and the suspension systems operate. 

4. Understand the environmental implications of automobile emissions. 

5. Develop a strong base for understanding future developments in the automobile industry. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E716 Computer Aided Design (CAD) (3-1-0) 

Course Objectives:  

1. To impart fundamental knowledge to students in the latest technological topics on 

Computer Aided Design, 

2. Computer Aided Manufacturing and Computer Aided Engineering Analysis and to prepare 

them for taking up further research in the areas. 

3. To create congenial environment that promotes learning, growth and imparts ability to 

work with inter-disciplinary groups in professional, industry and research organizations.  

4. To broaden and deepen their capabilities in analytical and experimental research methods, 

analysis of data, and drawing relevant conclusions for scholarly writing and presentation. 

5. To provide guidance to students for their choices in research and professional career 

outlook and to encourage students to take up research. 

 

Course Outcomes (COs): 

1. Apply/develop solutions or to do research in the areas of Design and simulation in 

Mechanical Engineering.  

2. Have abilities and capabilities in developing and applying computer software and hardware 

to mechanical design and manufacturing fields 

3. Review and document the knowledge developed by scholarly predecessors and critically 

assess the relevant technological issues. 

4.  Formulate relevant research problems; conduct experimental and/or analytical study and 

analyzing results with modern mathematical / scientific methods and use of software tools.  

5. Design and validate technological solutions to defined problems and communicate clearly 

and effectively for the practical application of their work. 
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Applicable for 2018-19 

 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E717 Computer Aided Manufacturing (CAM) (3-1-0) 

Course Objectives:  

1. Understand the fundamentals used to create and manipulate geometric models. 

2. Get acquainted with the basic CAD software designed for geometric modeling  

3. Learn working principles of NC machines CNC control and part programming. 

4. Understand concept of Group Technology, FMS and CIM. 

 

Course Outcomes (COs): 

1. Describe basic structure of CAD workstation, Memory types, input/output devices and 

display devices and computer graphics  

2. Acquire the knowledge of geometric modeling and Execute the steps required in CAD 

software for developing 2D and 3D models and perform transformations. 

3. Explain fundamental and advanced features of CNC machines  

4. Illustrate Group Technology, CAQC and CIM concepts 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E718 Product Development and Design (3-1-0) 

Course Objectives:  

1. The goal of the course is to give an introduction to multidisciplinary aspects of product 

development and innovation. 

2. Students will familiarize themselves with basic methodology and tools that can be used in 

product development projects. 

3.  Practical problems will be considered in cooperation with companies in order to simulate 

real product development situations. 

 

Course Outcomes (COs): 

1. Able to understand the technical and business aspects of the product development process  

2. Skilled in implementation of gathering data from customers and establish technical 

specification. 

3. Able to understand product functional decomposition. 

4. Be able to participate in engineering problem solving. 

5. Able to understand the principles behind product modularization, to be able to understand 

intellectual property issues in product development. 

6. Be able to understand ethical issues in product development 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E719 Robotics (3-1-0) 

Course Objectives:  

1. To acquire the knowledge on advanced algebraic tools for the description of motion. 

2. To develop the ability to analyze and design the motion for articulated systems. 

3. To develop an ability to use software tools for analysis and design of robotic systems. 

 

Course Outcomes (COs): 

1. Be able to use matrix algebra and Lie algebra for computing the kinematics of robots. 

2. Be able to calculate the forward kinematics and inverse kinematics of serial and parallel 

robots. 

3. Be able to do the path planning for a robotic system. 

4. Be proficient in the use of Maple or Matlab for the simulation of robots. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VII Semester 

COURSE: BME- E720 Operations Management (Models & Concepts) (3-1-0) 

Course Objectives:  

1. Producing the right kind of goods and services that satisfy customers’ needs (effectiveness 

objective). 

2. Maximizing output of goods and services with minimum resource inputs (efficiency objective). 

3. Ensuring that goods and services produced conform to pre-set quality specifications (quality 

objective). 

4. Minimizing throughput-time – the time that elapses in the conversion process- by reducing 

delays, waiting time and idle time (lead time objective). 

5. Maximizing utilization of manpower, machines, etc. (Capacity utilization objective). 

6. Minimizing cost of producing goods or rendering a service (Cost objective) 

 

Course Outcomes (COs): 

1. Understand the input–process–output framework, the extensions of it, and apply them to a wide 

range of operations 

2. Examine the types of transformation processes occurring within operations 

3. Define the roles and responsibilities of operations managers and the challenges they face 

4. Reflect on your own operations management responsibilities, if applicable 

5. Understand the content of an operations strategy and the decisions involved. 

 

 

 

 

 

 

https://www.mbaknol.com/human-resource-management/manpower-planning-process/
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E821 Total Quality Management (TQM) (3-1-0) 

Course Objectives:  

This course will equip the students with the skills and knowledge necessary to implement a 

successful TQM program in a company, an understanding of the history, purpose and fundamentals 

of TQM, the tools and techniques that can improve operations, product quality, process quality, 

customer satisfaction and employee involvement and the various methods to assess progress of the 

TQM journey. 

 

Course Outcomes (COs): 

1. Know the principles of total quality management and peculiarities of their implementation.  

2. Able to use quality management methods analyzing and solving problems of organization.  

3. Understanding of evolution of total quality management and significance of quality gurus’ 

works to the management of modern organizations 

 

 

 

 

 

 

 

 

 

 

 



 

78 
 

Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E822 Non Destructive Testing (3-1-0) 

Course Objectives:  

To introduce the concept of non-destructive testing among the students and make them understand 

various types of non-traditional practices available for manufacturing industry. 

Course Outcomes (COs): 

1. The student shall be able to select an appropriate NDT technique as per requirement. 

2. The student shall be able to set various process parameters and control the NDT process 

for the desired output parameters. 

3. The student shall be able to find the internal flaws in the material by NDT and take 

measures to eliminate them. 

4. The student shall be able to solve various problems encountered like leakage, cracks, 

blowholes etc. with the manufacturing process by analyzing the data. 

5. The student shall be competent enough to make use of modern tools and softwares for 

analyzing and solving real life problems. 

6. The student shall be able to introduce environmental friendly solutions to achieve 

organizational sustainability. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E823 Concurrent Engineering (3-1-0) 

Course Objectives:  

1. In this course we investigate engineering and management tools for concurrent product and 

manufacturing process development.  

2. Students will develop skills in team dynamics, management of concurrent engineering 

projects, including the voice of the customer, and design for manufacturing and design for 

assembly methodologies. 

3. The class will analyze case studies from various industries and hear working engineers' 

commentaries on concurrent engineering as it is practiced in industry today 

Course Outcomes (COs): 

1. The graduates shall have the ability to understand the importance of product design in 

leveraging both manufacturing cost and product lifecycle cost. 

2. The graduates shall have the ability to plan and implement a product development program.  

3. The graduates shall have the ability to participate in multi-discipline Integrated Product 

Development teams  

4.  The graduates shall have the ability to both write effective documents and deliver effective 

oral presentations. 

5. The graduates shall have the ability to benchmark competitive products and develop best 

industry practices.  

6. The graduates shall have the ability to determine customer needs and define product 

specifications that meet professional ethical standards.  

7. The graduates shall have the ability to define product architecture and design products for 

maximum economic impact. 

8. The graduates shall have the ability to design and conduct experiments to ensure that the 

product design is robust and compatible with the capability of the manufacturing process. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E824 Automatic controls (3-1-0) 

Course Objectives:  

The course will provide the fundamental knowledge of automatic control systems using block 

diagrams. 

Course Outcomes (COs): 

1. Explain the basic concepts related to automatic control. 

2. Analyze the response signal of the control system 

3. Define the main reference signal types used in control systems 

4. Analyze the response signal of the control system 

5. Model the dynamic systems mathematically 

6. Represent control systems by using block diagrams 

7. Will be able to analyze transient and steady state response of the first and second order 

control systems 

8. Will be able to explain the function of the controller in a control system 

9. Explain the stability and the methods of stability analysis  
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E825 Optimization Techniques in Engineering (3-1-0) 

Course Objectives:  

1. To understand the theory of optimization methods and algorithms developed for solving 

various types of optimization problems 

2. To develop and promote research interest in applying optimization techniques in problems 

of Engineering and Technology  

3. To apply the mathematical results and numerical techniques of optimization theory to 

concrete Engineering problems. 

Course Outcomes (COs): 

1. Understand importance of optimization of industrial process management. 

2. Apply basic concepts of mathematics to formulate an optimization problem. 

3. Analyze and appreciate variety of performance measures for various optimization 

problems. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

 COURSE: BME- E826 Advanced Welding Processes (3-1-0) 

Course Objectives:  

1. To impart knowledge on various advanced welding processes so that the students can apply 

them in engineering industry applications.  

2. To develop the knowledge on the design of welded joints and the quality control of 

weldments. 

Course Outcomes (COs): 

1. Apply the knowledge of solid state welding process for engineering applications. 

2. Understand the principles of radiant energy metal joining process. 

3. Understand the fundamental principles of special arc welding process. 

4. Understand the knowledge of plasma arc in metal joining and cutting process. 

5. Understand the knowledge of design principles in weld joints. Apply the concept of quality 

control and testing of weldments in industrial environment. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

 Elective Course for VIII Semester 

 

COURSE: BME- E827 Maintenance Engineering & Management (3-1-0) 

Course Objectives:  

1. The objective of the course is to provide the students with the fundamental concepts, the 

necessary knowledge and the basic skills related to systems maintenance function. 

2. It exposes them to the necessary engineering techniques used for analyzing, planning and 

controlling maintenance systems 

3. Understand Scope of facilities of Maintenance Management System Elements, Objectives, 

Philosophies, Trends and Perspectives.  

 

Course Outcomes (COs): 

1. Understand the maintenance function and its objectives and know how to prepare 

report about the maintenance function. 

2. Gain the necessary knowledge about the types of maintenance and know how to use 

them when design maintenance systems. 

3. Gain the necessary knowledge about failure distributions and apply failure 

analysis techniques  

4. Estimate components reliability both for the independent & dependent cases as well 

as related characteristics 

5. Estimate systems reliability both for the independent & dependent cases as well as 

related characteristics and design systems for better reliability 

6. To present modern basic maintenance theory, especially related to industrial challenges 

within terminology, maintenance management, concepts, indicators, CMMS, modern 

analyses within maintenance and maintenance optimization. 

7. The students shall obtain an understanding of how maintenance processes and maintenance 

management contribute to high availability, safety and profit and then becomes an 

important factor of competitiveness in industrial processes and public administration. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E828 Advanced Dynamics of Machinery (3-1-0) 

Course Objectives:  

1. To impart the knowledge of analytical and graphical methods for calculating balancing of 

rotary and reciprocating masses. 

2. To develop understanding of vibrations and its significance on engineering design. 

  

Course Outcomes (COs): 

1. Analyze the effect of a gyroscope on ships, aeroplanes and automobile. 

2. Explain the working of important machine elements like clutches, brakes, flywheels, 

governors.  

3. Analyze the theory involved in balancing of rotating and reciprocating members. 

4. Estimate the unbalanced forces in a multi-cylinder reciprocating engine.  

5. Understand longitudinal, transverse and torsional vibrations so as to avoid resonance 

 

 

 

 

 

 

 

 

 

 

 



 

85 
 

Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E829 Mechanical System Design (3-1-0) 

Course Objectives: 

1. Students will work in groups on a funded project sponsored by and industrial partner, and 

will be mentored by both a professor in the School and an industrial mentor assigned by 

the company 

2. Students will learn a "customer" ethic in providing a deliverable and appropriate level of 

engineering service to their industrial sponsor  

3. Students will learn and demonstrate both oral and written engineering communication 

skills 

4. Students will consider cost and time constraints (economic considerations) in execution of 

their design project  

5. Students will consider safety, ethical, and other societal constraints in execution of their 

design projects  

 

Course Outcomes (COs): 

1. Students will understand how to prepare a needs-assessment for a given project. 

2. Students will learn how to define a deliverable and make a budget for a project. 

3. Students will learn successful group interaction for a project. 

4. Students will produce an intermediate and final design report as part of their deliverable 

for a project.  

5. Students will deliver a final oral presentation for their project, including intermediate oral 

updates of their project as required by the project sponsor. 

6. Students will learn appropriate corporate etiquette and a strong "customer" ethic. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

 COURSE: BME- E830 Project Management (3-1-0) 

Course Objectives:  

1. To make them understand the concepts of Project Management for planning to execution 

of projects.  

2. To make them understand the feasibility analysis in Project Management and network 

analysis tools for cost and time estimation.  

3. To enable them to comprehend the fundamentals of Contract Administration, Costing and 

Budgeting. 4. Make them capable to analyze, apply and appreciate contemporary project 

management tools and methodologies in Indian context. 

Course Outcomes (COs): 

On completion of this course, the students will be able to: 

1. 1. Understand project characteristics and various stages of a project.  

2. Understand the conceptual clarity about project organization and feasibility analyses – 

Market, Technical, Financial and Economic.  

3. Analyze the learning and understand techniques for Project planning, scheduling and 

Execution Control. 4. Apply the risk management plan and analyse the role of stakeholders.  

4. Understand the contract management, Project Procurement, Service level Agreements and 

productivity. 

5. Understand the How Subcontract Administration and Control are practiced in the Industry. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E831 Foundry Engineering (3-1-0) 

Course Objectives:  

1. A basic understanding of foundry practice and metal casting as one of the 

important manufacturing processes. 

2. An explanation of the fundamental process of solidification of pure metals and alloys. 

3. Sand molding and permanent die molding are explained in detail. 

4. The standard foundry practices for casting of ferrous and non-ferrous alloys elaborated. 

5. An overview of the designing of molds, casting defects, inspection and testing of 

castings and modernization of foundries 

 

Course Outcomes (COs): 

The student shall: 

1. Have an Understand the technology, variables and complexity involved in producing 

a casting. 

2. Be able to make selection of the type of furnace required for any specific casting 

problem and design the pattern requirement. 

3. Have the basic knowledge for selecting the type of sand, for molds and cores as well as 

the molding process. 

4. Know about the special molding processes and when their use is warranted. 

5. Have a broad knowledge of casting of ferrous and non-ferrous alloys and of the 

inspection techniques to detect casting defects. 
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Applicable for 2018-19 

Gurukula Kangri (Deemed to be University), Haridwar 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E832 Finite Element Methods (3-1-0) 

Course Objectives:  

1. The objective of the course is to apprise the students about the basics of the Finite Element 

Technique, a numerical tool for the solution of different classes of problems in solid 

mechanics.  Different application areas will be dealt with after introducing the basic aspects 

of the method.  

2. The analysis methodologies for 1-D, 2-D and 3-D problems with the advantages and 

disadvantages clearly spelt out.  

3. It is expected that once the students are exposed to the course, they will be in a position to 

develop computer codes for any physical problem using Finite Element technique.  

 

Course Outcomes (COs): 

On successful completion of the course, the student will be able to,  

1. Illustrate the basic concepts of finite element systems through spring systems and by 

solving problems.  

2. Interpret one-dimensional and two-dimensional finite element analysis with examples.  

3. Apply finite element methods to real world problems and obtain solutions.  

 

 

 

 

 

 

 

 

Gurukula Kangri (Deemed to be University), Haridwar 
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Applicable for 2018-19 

Faculty of Engineering and Technology 

Department of Mechanical Engineering 

Elective Course for VIII Semester 

COURSE: BME- E833 Nanotechnology and Nano computing (3-1-0) 

Course Objectives:  

1. The objective is to enable the students to learn the basics of nanotechnology, various 

synthesis methods of nanomaterial, characterization techniques involved.  

2. Nanocomputing is a new and promising technology with the potential of exponentially 

powerful computation. Understanding basic concepts of nanocomputing and current state 

of research in this area is very essential. 

Course Outcomes (COs): 

1. Students will be able of demonstrating basic facility with the methods and approaches of 

scientific inquiry and problem solving.  

2. Students will be able of explaining how the concepts and findings of science in general, or 

of particular sciences, shape our world. 

3. Students will be able to understand the basic concept and its impacts on nanocomputing 

and major advance in molecular, optical, biochemical computing  

4. Students will be able to gain adequate knowledge in quantum computing and familiarized 

with designing of parallel information processing machines 

 

 

 

 

 

 


