


































R Remembering, U Understanding, A Applying and Above (Bloom's revised 
taxonomylevels) 

Sr. 
No. 
1 
2 
3 

4 

NOTE: This specification table provides general guidelines to assist students for their 
learning and to teachers to teach and assess students with respect to attainment of COs. The 
actual distribution of marks at different taxonomy levels (R, U, A) in the question paper 
may vary from above table. 

12 COURSE EXPERT COMMITTEE MEMBERS 

NAME SIGNATURE 

Internal R.R.Ambade 
Internal A.D.Bele 
Internal S.B.Wasnik 
External Swapnil Kamble 









8. IMPLEMENTATION STRATE Y (PLANNING)

1. Lesson Planning
2. Use of Projector and Smart board.
3. Demonstration (AV Resources)
4. Use of hand tools and machine tools

9. LEARNING RESOURCES

Sr. Title of Book tuthor Publication 
No. 

1 Strength of Materials Khunni R.S. S.Chand & Co. Mumbai

2 Strenirth of Materials Ramamurtha Dhanpatrai Pub. 3917, 

3 Strength of Materials S S Bhavikatti Vikas Publishing House 

4 
Strength of Materials K Srinivas Rao Central Techno Publications 

10. WEB REFERENCES
a) https://www.douglaseguipment.com/blog/

b) http://eleaming.nokomis.in

11. SUGGESTED SPECIFICATION f ABLE FOR QUESTION PAPER DESIGN 

Sr. 
Distribution of Theory Marks 

TOPIC R u A Total 
No. 

Level Level Level Marks 
1 SIMPLE STRESSES & STRAINS 06 04 10 

2 ELASTIC CONST ANTS 03 03 06 

3 STRAIN ENERGY 03 03 06 

4 PRL'ICIP AL PLANES AND STRESSES I 06 06 

5 MOMENT OF INERTIA 02 04 06 

6 SHEAR FORCE & BENDING MOMENT DIAGRAMS 04 06 10 

7 BENDING STRESSES IN BEAMS I 06 06 

8 DIRECT AND BENDING STRESSES. 06 06 

9 TORSIO� 

I 02 02 04 08 

10 STRESSES IN SHELLS I 02 04 06 
TOTAL 

I 11 20 39 70 

12. COURSE EXPERT COMMITTEE MEMBERS

Sr. NAME SIGNATURE 
No. 
1 Internal S.A. Kamble 

2 Internal A.S. Shukla 

3 Internal V.A.Timbadia

4 External Prof. E. Narayanan

Organization: D.J. Sanghvi Colle e of engineering 

















5 Automated Production lines and Auto nated Assembly systems 08 12 CO3 
Fundamentals of automated produ ction systems 

5.1 Applications of Automated producti◄ n lines 
5.2 Fundamentals of automated Assemb y Systems 
5.3 Applications of Automated Assembly s, �terns 

6 !Automatic Material Transport, storagE , Identification, Data 10 18 CO2 
capture and Inspection Systems 
6.1 AGVS: types, applications , vehicle g llidance technology, 
Vehicle management and Vehicle safety 
6.2 Automated storage systems-AS/RS: t �pes, applications, 

!Components and operating features 
- Carousel : types, technique and applicat 
6.3 Bar code technology

ons I 

6.4- Radio frequency identification, magr etic stripe, OCR
6.5 Machine vision

TOTAI 48 70 

ST OF PRACTICALS/ASSIGNMENTS/DRAW 7. LI 
T erm Work consists of Journal containing following exp1 

Sr. Title of 
No. Experiment/Assignment/Exercise/Tut◄ 

Use of automation in industry. 

CNGS 
riments/exercises. 

rial/Drawinf!s 

2 Use of hardware components in automatidn 

Use of robot in automation I 
4 Use of automated production and assembly lines 
5 Use of PLC industry 
6 Use of AVGS industry 

7 Use of AS/RS techniques in industry 

8 Use of Carousel in industry 

9 Use of bar code and other identification tbchniques in industry 

10 Use of machine vision in industry. 

Total 

8. IMP LEMENTATION STRATEGY (PLANNING
l. Teaching Plan
2. Slides
3. Online Resources
4. Industry Visit
5. Guest lecture

Approximate cos 
Hrs required 

04 

04 

04 
02 
04 
02 

04 

04 

02 

02 

32 

COI 

COl 

CO2 
CO3 
CO4 
CO4 

CO2 

CO2 

CO4 

CO4 

�
--

' ,x� 41�\\

���.�� ' , ., 

< ��- \ -:� 

:,:;� \P::.' � r,.'i)(,j J};-J/ ¾ ·,�/f 
81/fHS !.,� 



9. LEARMN~ RESOURCES 

Sr.No. Title of Book Author Publication 

1 Automation,production Mikell grover Pentice publications 
systems and CIM 

2 PLC John hackworth Pearson 

3 .. CAD,CAM and CIM P Radhakrishnan New age publication .,,1 

10. WEB REFERENCES 
1. Automation Https://nptel.ac.in 
2. AGVS https://www.dematic.com 
3. Robot httos://www.my.ilstu.edu 

11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

Sr.No. TOPIC 
RLevel 

1 Introduction to 6 
Automation System 

2 Hardware components 04 
of Automation 

3 Robotics 4 
4 PLC --
5 Automated Production 02 

lines and Automated 
Assembly systems 

6 Automatic Material 04 
Transport, storage, 
Idenification, Data 
capture and Inspection 
Systems 

Total 20 
12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. 
No. 
1 Internal Shri A. K. Chore 
2 Internal Shri G.B Deshpande 
3 Internal Shri P.P. Sawant 
4 External Shri AK Chaudhary 

NAME 

Organisation: Total Tools Pvt Ltd 

Distribution of Theor 11 Marks 
U Level A Level Total Marks 

04 - 10 

02 -- 06 

04 04 12 
04 08 12 
04 06 12 

06 08 18 

24 26 70 











IO. WEBREFERENCES 
I.www.technologystudent.com/ gears I/ geardex l .htm 

2. http://www.technologystudent.com/ 
3. https://engineering.library.comell.edu/kmoddl 
4. https://www.tecguipment.com/theory-of-machines 
5. https:/ /en. wikipedia.orglwiki/Canadian _Committee_ for_ the_ Theory_ of_ Machines_ and_ 

Mechanisms 
11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

Distribution of Theorv Marks 
Sr.No. TOPIC R u A Total 

Level Level Level Marks 
1 Kinematics 06 --- -- 06 
2 Velocity and Acceleration in ---- ----- 08 08 

Mechanism 
3 Cam Drive -- 02 06 08 

4 Gear Qrive 02 IO ---- 12 
5 Belt and Chain drive 02 04 06 12 

6 Brake ----- 08 .......... 08 
7 Friction Bearing ............ 04 04 
8 Clutches 08 --- 08 
9 Flvwheel and Governor 04 04 

Total 10 36 24 70 

12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. NAME SIGNATUHE 
No. 
1 Internal Shri G.J.Badwe ,,-- f -n • 

2 Internal Shri A.O. Bele 
3 Internal Shri S.B.Wasnik 
4 External Shri Mangesh Mohan 

Organisation: Fr. Agne! Polytechnic, Bandra 
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11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

Sr.No. TOPIC Distribution of Theor" Marks 
RLevel ULevel A Level Total Marks 

I Introduction to Hydraulic 02 02 - 4 
System 

2 Pumps and Control 04 04 04 12 
Valves for Hydraulic 
System 

3 Actuators & 01 04 01 06 
Accessories for 
Hydraulic System 

4 Hydraulic Circuits 04 04 06 14 

5 Introduction to - -- 04 04 
Pneumatic System 

6 Control Valves for 02 02 02 06 
Pneumatic System 

7 Actuators and 02 02 02 06 
Accessories for 
Pneumatic System 

8 Pneumatic Circuits 04 04 10 18 

Total 19 22 29 70 

12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. NAME SIGNATURE 
No. I\ 

1 Internal Shri Virag A. Timbadia '(e; 
2 Internal stii:i Roshan R. Ambade ;<: \._. 1,e 

\ 

3 Internal Shri Ashutosh S. Shukla .. • <.tt ~-------
4 External Shri Abrar Khulli 

Organization: L & T Ltd ~~-----~ -









9. LEARNING RESOURCES 
Sr.No Title of Book Author Publication 

l Internal combustion Mthur M L, Sharma Dhanpatrai 
engine. RP publications (p) ltd, 

New Delhi 
2 A textbook of internal RajputRK Lakshmi publications 

combustion engine New Delhi 

3 Fundamentals of HNGupta PHI learning private 
internal combustion ltd 
engine 

4 Thermal engineering PL Ballaney Khanna publisher, 
Delhi 

5 Refrigeration and air RS Khurmi S Chand publication, 
conditioning J KGupta New Delhi 

10. WEB REFERENCES 
1. https://aermech.corn/mpfi-multi-point-fuel-injection-systemelectronic-fuel-injection/ 
2. ARAI Indian Emission Control Regulations 
3. https://soaneemrana.org/onewebmedia/GAS%20TURBINE%20AND%20JE1'°/o20&%20RO 

CKE1'°/o20PROPULSION1 .pelf 

11 SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 
Sr. Distribution of Th eon' Marks 
No TOPIC RLevel ULevel A Level Total Marks 

1 Internal combustion engine 06 08 06 20 

2 Testing and emission control ofIC - 06 10 16 
engine 

3 Air compressors 04 06 04 14 
4 Gas turbine and Jet propulsion 04 06 - 10 

5 Refrigeration 04 06 - 10 
Total 18 32 20 70 

12 COURSE EXPERT COMMITTEE MEMBERS 
Sr. NAME 
No. 
1 Internal Shri RR Ambade 

2 Internal Shri SB Wasnik 

3 Internal Shri AD Bele 
Dr. Bal•want Bhasme 

4 External Organisation: Sardar Patel College of Engineering 
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10. WEB REFERENCES 
a. http://nptel.ac.in /course (NPTEL) 
b. https:/ /www.araiindia.com/Draft _ AIS _ Standards.asp (AIRI Pune) 
c. http://www.cirtindia.com/testing_universalTyreTestingMachine.html 
d. www.pcra.org/pages/view/220 
e. https://www.saeindia.org/ 
f. https://msrtc.maharshtra.gov .in/ 
g. https://www.howstuffworks.com 
h. https://www.youtube.com/watch?v=YJ zbE21 PzlO. (Automatic Transmission) 
i. https://www.youtube.com/watch?v=u_y I S8COHmc.(Automatic Transmission) 
j. https://www.youtube.com/watch?v=aNGA5Ejq8A4. (Differential) 
k. https://www.youtube.com/watch?v=IrBE8k9rlr8. (Radial and Tubeless Tyre) 
l. https://www.youtube.com/watch?v=mLCGl_ecC3g. (Tubeless Tyre) 

11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

Sr. Topic Distribution of theory marks 
No. R level U level A level TOTAL 

Marks 
1 Introduction of Automobile 02 04 06 12 
2 Transmission Systems 02 06 06 14 
3 Control Systems 02 03 04 09 
4 Suspension System 02 06 08 16 
5 Electrical Systems 04 06 05 15 
6 Motor Vehicle Maintenance --- --- 04 04 

TOTAL 12 25 33 70 

12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. No. Name Signature 
1 Internal Shri R.R.Ambade ""~ \. n\o 
2 Internal Shri G.B.Deshpande ,ifle;/;f .---
3 Internal Shri A.S. Shukla 

4 External 
Shri Nayan Shid 
Director, Chamunda Auto services. 













11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

Distribution of Theory Marks 
Sr.No. TOPIC RLevel u A Total Marks 

Level Level 
1 Introduction to 02 02 -- 04 

Mechatronics 
2 Sensors, Transducers & 02 06 -- 08 

Digital Logic 
3 Microprocessor and 04 08 -- 12 

Microcontroller 
4 Fluid Power System 02 08 08 18 
5 Basics of control systems, 02 IO 02 14 

its Transfer Function and 
Block Diagram 
Representation 

6 Stability of the System 02 04 08 14 
Total 14 38 18 70 

12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. NAME SIGNATURE 
No. 
1 Internal Shri Virag A. Timbadia 
2 Internal Shri Pratik P. Sawant 
3 Internal Shri Girish B. Deshpande 
4 External Shri Chirag Kachalia, Director 

Organization: Mihir Industries 











10. WEB REFERENCES 
a) http://www.mhi.org/fundamentals/material-handling 
b} https://www.douglasequipment.com/blog/different-types-material-handling-eguipment/ 
c) https://www.managementstudyguide.com/material-handling.htm 
d} http://elearning.nokomis.in 

11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

Sr. Topic Distribution of theorv marks 
No. R level U level A TOTA 

level L 
Marks 

1 Introduction to Material Handlirnz System 02 02 06 10 
2 Hoisting Machinery & Equipment 02 06 06 14 

3 Conveying Machinery & Surface 04 06 06 16 
Transportation Eauipment 

4 Components of material handling systems 02 04 06 12 
5 Mechanism used in material handling 02 02 02 06 

eauioment 
6 Selection of material handling equipment --- --- 04 04 

7 Material Handling Cost Concepts & 04 - 04 08 
Determination 

TOTAL 16 20 34 70 

12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. NAME 
No. SIGNATURE 
1 Internal Shri A.S. Shukla 

~. 

2 Internal Shri P.R. Parate ~ . 
3 Internal Shri G.B Deshpande 

4 External Shri Abrar Khulli ~------Organisation: L&T Ltd, Powai 











12. COURSE EXPERT COMMITTEE MEMBERS 

Sr. 
No. 

NAME 

1 Internal Shri P P Sawant 
2 Internal Shri RR Ambade 
3 Internal Shri S B W asnik 
4 External Professor Santosh Dalvi 

Organisation: Lokmanya Tilak College ofEngg. 

SIGNATURE 











10. WEB REFERENCES: 

a. www.nptel.ac.in/courses/112106138 

b. www.cosmoleaming.org 

c. www.youtube.com/watch?v=xcvNHHHY90 

d. www.youtube.com/watch?v=DxdFilDrFBc 

e. www.youtube.com/watch?v=KeZ5CfPOIBc 

11. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 

SN TOPIC Distribution of theory marks 

R u A TOTAL 

LEVEL LEVEL LEVEL MARKS 

1 Introduction to measurements 04 - 08 12 
2 Displacement & pressure measurements 04 - 06 10 
3 Flow measurements - - 06 06 
4 Control system - 06 - 06 
5 Temperature measurement 02 08 - 10 
6 Speed measurement 04 04 - 08 
7 Miscellaneous measurements 02 10 06 18 

TOTAL 16 28 26 70 

12. COURSE EXPERT COMMITTEE MEMBERS: 

Sr. SIGNATURE 
No. Examiners NAME 
1 Internal Shri Amol D. Bele 

2 Internal Shri S.B.Wasnik 

3 Internal Shri A. S Shukla 

4 External 
Shri Mangesh Mohan 

Organisation: Fr. Agnel Polytechnic, Bandra 









9. LEARNING RESOURCES 
Sr.No. Title of Book Author Publication 

I Refrigeration and Air Arora and Dhanpat Rai (P) Ltd., New Delhi 
conditioning Domkundwar 

2 Refrigeration and Air RS K.hurmi S Chand publication, 
conditioning 

3 Basic Refrigeration Dr PM Tata McGrawHill Publication 
and Air onditioning Ananthnarayan 

4 Principles of RJ Dossat John Wiley and sons Ltd 
refrigeration 
Refrigeration and Air SN Sapali PHI publication, 
conditioning 

10. WEB REFERENCES 
1. https://nptel.ac.in/courses/112105129// 
2. https:/ /beeindia.gov .in/sites/default/files/3Ch4.pdf 
3. http://www.temis.nl/protocols/protocols.html 

11 SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN 
Sr. Distribution of Theorv Marks 
No TOPIC RLevel U Level A Level . 
1 Refrigeration 04 04 04 
2 Refrigeration cycles and Refrigerant 04 08 06 
3 Refrigeration system components: 04 10 04 
4 Basics of air conditioning and load 04 06 04 

calculation: 
5 Air conditioning systems: 02 02 04 

Total 18 30 22 

12 COURSE EXPERT COMMITTEE MEMBERS 
Sr. NAME 
No. 
1 Internal Shri SB Wasnik ( Leet Mech Engg Dept) 
2 Internal Shri P. P Sawant ( Leet Mech Engg Dept) 
3 Internal Shri R.R Ambade 

4 
Dr. Balawant Bhasme 

External 1------------------------1 
Organisation: Sardar Patel College of Engineering 

Total Marks 

12 
18 
18 
14 

08 
70 
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