
Interdisciplinary Open Course (IOC) – F.Y. M. Tech 

Sr.
No 

Department Course Name Except 

1.  
Civil 
 

 Finite Element Analysis Open to all except M.Tech. Structural Eng 

2.   Plumbing Engineering 
Open to all except Except EWRE 
Specialization 

3.  Computer   Data Structures Except Comp Engineering and Info Security 

4.  Electrical  Engineering Optimization Except all Electrical Specialization 

5.  E&TC  Broadband Communication Except all E&TC Specialization 

6.  
Mechanical 
 

 Mechanics of Composite Materials 

Except Design, Computer & IT, Electrical, 
Electronics & Telecommunication and 
Instrumentation 

7.   Finite Element Method Except all Mechanical Specialization 

8.  Metallurgy  Design and Selection of Materials Except all Metallurgy Specialization 

9.  Manufacturing 
Engineering 
and Industrial 
Management 
 

 Reliability Engineering Open to all 

10.   Autonomous Robotics and Telecherics Open to all 

11.   Project Planning and Control Except Project Management Specialization 

12.  Applied Science  Environmental Management System Open to all 

13.  
Civil (Town & 

Country Planning) 
 Design Thinking and Participatory 

Planning 
Open to all 

 

 



 
(FEA) Finite Element Analysis 

 
Teaching Scheme  

Lectures : 3 hrs / week  

 

Examination Scheme 

Internal Test 1: 20 marks 

Internal Test 2: 20 marks 

End Sem. Exam: 60 marks 

Course Outcomes: 

Students will be able to: 

 Analyse Ordinary differential equations using Finite Elements. 

 Solve simple Engineering problems using Finite Element Analysis. 

 Use the Finite Element programs to solve  engineering problems. 

 

Contents: 

Unit I: Introduction 

Solution of Boundary Value Problems, Formulation for Numerical solutions, Potential 

Energy formulations, Finite element Method                                                                        [6 hrs]                                                                                                                                         

   

Unit II: One-Dimensional Linear Element 

Linear Element, Weighting Functions, The Weighted residual Integral, Evaluation of the 

Integral, Analysis of a Simply Supported Beam                                                                      [7 hrs]                                                                                                                                                    

                                                                                                                                                         

Unit III: Galerkin Formulation 

Element Matrices, Direct Stiffness Method, Beam Analysis, Global Stiffness Matrix, General 

Flow of the Computations.                                                                                                        [6 hrs]                                                

 

Unit IV: Two-Dimensional Elements 

Two-Dimensional Mesh, Linear Triangular Element, Bilinear Rectangular Element, Local and 

Natural Coordinate Systems, Natural Coordinate Systems, Area coordinates.                [7 hrs]                                                                              

 

Unit V: Two-Dimensional Field Equation 

Governing Differential Equations, Integral Equations, Element Matrices, Triangular and 

Rectangular Element.                                                                                                                 [6 hrs]                                                                                                          

 

 

Unit VI: Computer Program for Two-dimensional Field Problems 

Formulating Equations, Flow algorithm, Example Problem.                                               [7 hrs]                                                                                                                                                                                         

 



Reference Books:  

 L.J. Segerlind, “ Applied Finite Element Analysis ”, John Wiley Publication, 4/e, 2010. 

 D. V. Hutton, “ Fundamentals of Finite Element Analysis”, McGraw Hill Publication, 10/e, 

Pearson Publication, 2017. 

 P. Seshu, “ Textbook of Finite Element Analysis”, Tata McGraw Hill Publishing Company 

Limited.,2004  

 O.C. Zienkiewicz and K. Morgan , “ Finite Elements and Approximation”, Dover   

Publications , 2013.  

 

 

 
 



(IOC) Plumbing Engineering   
 

Teaching Scheme  
Lectures : 3 hrs / week  
 

Examination Scheme 
Internal Test 1: 20 marks 
Internal Test 2: 20 marks 

End Sem. Exam: 60 marks 
Course Outcomes: 

Students will be able to: 

 (i)  To plan the water requirement for water supply, drainage schemes for residential, commercial, 

and public uses. 

 (ii) To design water supply, Drainage and Hot water supply system for residential, commercial, 

and public building.  

(iii) To design pumps requirements for residential, commercial, and public building 

 

Contents: 

Unit I                                              [06hrs] 

 

Introduction to plumbing systems:  

  

Definition- plumbing engineering, plumber, role of architect, structural consultant, plumbing 

consultant, plumbing contractor, plumber. Alternate source of water, water quality norms as per 

CPCB, IS standards, acceptable limits, impurities of water and their impacts on various 

applications. Introduction to codes and standards, NBC, UIPCI. Approvals, AHJ, generals 

regulations. Testing and labelling, alternate material, workmanship and minimum standards, space 

required for various sanitary facilities, plumbing shaft, water tanks and pump rooms. Architectural 

and Structural coordination. 

 

Unit II                                  [06 hrs] 

 

 Plumbing Terminology: Definitions for most words can be found in a dictionary, but there are 

technical or trade terms which take on a special meaning when used in relation to plumbing.  

   

Plumbing Fixtures and Fixture Fittings: types of various plumbing fixtures and fittings, water 

conserving fixtures, rating system for water efficient products (WEP) water closets, bidets, urinals, 

flushing devices, lavatories, bath/shower, kitchen sinks, water coolers, drinking fountain, clothes 

washer, mop sink, overflows, strainers, prohibited fixtures, installation standards, strainers, floor 

drains, floor slopes, location of valves,  

 

Unit III                                  [06 hrs] 

 

Water Supply:  Type of water supply pipes fittings and joints, type of valves, backflow prevention, 

air gap, cross connection, installation and disinfections, protection of pipe, color codes and arrow 

marking. Introduction to WSFU, minimum and maximum velocity, pressure, temperature in water 

supply pipe. 

 

Solar Hot Water: Introduction to solar water systems. System components, panels, hot water 

tanks, electrical backup, safety measures, auto controls, hot water supply and return systems, 

various insulating materials, control valves, introduction to other methods of hot water generation 

 

 



Unit IV                                  [08 hrs] 

 

Sanitary Drainage:  Types of drainage system i.e. one pipe system, two pipe system, single stack 

and double stack system, pipe materials and jointing methods, special joints, fixture connections 

(drainage), T and Y fittings, cleanouts, pipe grading, fixtures below invert level, suds relief, testing, 

building sewers, testing, sumps and pumps, public sewers, sewage disposal. Introduce DFU. 

Indirect waste 

      

Gray-water Systems: Definition of gray water, specifications and drawings, total gray water 

discharge, soil absorption, holding tanks, valves and piping. Reclaimed water systems, definition of 

reclaimed water, pipe identification, installation, signs, valves, cross connection, inspection and 

testing, approved uses.        

 

Unit V             ……….                    [06 hrs] 

 

Storm Drainage: Hydrological cycle, Surface and ground water sources, quality and quantity, 

Storm drain required, prohibited connections, subsoil drains, sub-drains, gutters/channels/scuppers, 

window areaway drains, roof drains, strainers, leaders, conductors and connections, siphonic drains, 

underground drains, materials, traps required, prohibited installations, testing. Introduction to sizing 

of channels, rainwater down takes, underground drains. Introduction to rainwater harvesting.    

                                                                         

Unit VI              ………………..      [08 hrs] 

 

Traps and Interceptors: Trapes- purpose, function and requirement, trap arms, developed length, 

trap seals, venting to traps, trap primers, prohibited traps, building traps, clarifiers, grease 

interceptors, sizing, FOG disposal, oil and sand interceptors, Trap Malfunction.                                                                    

Vents: Vent requirement, concept of venting, materials, vent connections, trap seal protection, 

flood rim level, termination, vent stacks, water curtain and hydraulic jump, horizontal and vertical 

wet venting, combination waste and vent system, cleanouts, venting of interceptors.  

 

Pumps and HPS: Types of pumps for water supply, heat exchangers, wastewater dewatering and 

sewage. Pressure boosting and hydro-pneumatic systems shall be elaborated along with the 

accessories and controls. 

 

         

                                          

Reference Books:  

 National Building Code (NBC) 2017 

 Uniform Illustrated Plumbing Code- India (UIPCI 2017)  

  Deolalikar S.G. " Plumbing Design and Practice”, Tata    McGraw Hill Publishing 

company Ltd., New Delhi, ISBN, 933922132X, 9789339221324 
 

 

 





























Autonomous Robots and Telecherics 

Teaching Scheme      Examination Scheme 
Lectures : 3 hrs/week            T1/T2/ Assignments/ Quiz -40 

 
Course outcomes: The students will be able to  
1. learn principles of working of autonomous robots 

2. demonstrate the sensing, perception, and cognition of autonomous robots 

3. understand anatomy of autonomous robots 

4. Understand operation of Humanoid robot  

5. Understand principles of operation of telecheric robots 

 
Introduction to the fundamentals of mobile robotics, basic principles of locomotion, 
Kinematics and Mobility, Classification of mobile robots, AI for Robot Navigation. 

Introduction to modern mobile robots: Swarm robots, cooperative and collaborative robots, 
mobile manipulators, Current challenges in mobile robotics. 

Autonomous Mobile Robots – need and applications, sensing, localisation, mapping, 
navigation and control. The Basics of Autonomy (Motion, Vision and PID), Programming 
Complex Behaviors (reactive, deliberative, FSM), Robot Navigation (path planning), Robot 
Navigation (localization), Robot Navigation (mapping), Embedded electronics, kinematics, 
sensing, perception, and cognition. 

Telecheric robots – Concepts of teleoperations and its classifications, Need and applications 
of Telecheric robots, Control Input Devices, Universal Force-Reflecting Hand Controller 

(FRHC), Medical telerobotics,  
Humanoid Robots, Swarm Robotics, Robot Applications and Ethics.  
 
References 
1. Designing Autonomous Mobile Robots, John M Holland, Elsevier, 2004 

2. Morgan Quigley , Brian Gerkey, Programming Robots with ROS, Quigley et al, O'Rielly 

Publishers. [Murphy 2000]  

3. Autonomous Mobile Robots, Edited by Shuzhi Sam Ge, Frank L Lewis,Taylor & Francis, 2006   

4. Roland Siegwart, Illah Reza Nourbakhsh, Davide Scaramuzza, Introduction to Autonomous 

Mobile Robots”, MIT Press, 2nd Edition.  

5. Peter Corke, Robotics Vision and Control, Springer 2011 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Morgan+Quigley&text=Morgan+Quigley&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Brian+Gerkey&text=Brian+Gerkey&sort=relevancerank&search-alias=digital-text

