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INDIAN INSTITUTE OF TECHNOLOGY DELHI 
FORM PG 13 

         Ph.D. No.  
 

Name of the Candidate 
 

 

Title of the thesis  
 
 

 
1. Please note that this form should be accompanied by a report commenting on the strengths and weaknesses as 

well as specific suggestions for improvement of the thesis as per the guidelines given in the covering letter.  
This recommendation form is to mainly facilitate the Dean (Academics) in deciding appropriate action.  Check 
(√) for your recommendation. 

 
Option I. The thesis is recommended for award in its present form.  

 
Option II. The thesis be accepted for the award after minor revision.  I do not wish 

to examine the response further, and would like the Examination Board 
to evaluate the response and ensure that the corrections are 
incorporated in the revised thesis. 

 

 
Option III. The thesis be accepted for the award after minor revision.  I do wish to 

examine the response further, before recommending for award of 
degree. The revised thesis and candidate’s responses to comments may 
be sent back to me for re-examination. 

 

 
Option IV. The thesis be accepted for the award after major revision requiring 

rewriting a portion/chapter of the thesis incorporating some additional 
work.  I do not wish to examine the response further, and would like the 
Examination Board to evaluate the response and ensure that the 
corrections are incorporated in the revised thesis. 

 

 
Option V. The thesis be accepted for the award after major revision requiring 

rewriting a portion/chapter of the thesis incorporating some additional 
work.  I do wish to examine the response further, before recommending 
for award of degree. The revised thesis and candidate’s responses to 
comments may be sent back to me for re-examination. 

 

 
Option VI. Re-writing of thesis after further research is recommended.  The re-

written thesis should be sent to me for re-evaluation. 
 

 
Option VII. Thesis may be rejected outright.  

 

2.  At IIT Delhi, theses are considered for the award of “Distinction in Doctoral Research”.  Only upto 10% of 
the thesis may be given this award.  The basis for this award is the excellence in doctoral research 
reflected by the quality of research produced as documented in the Ph.D. thesis as well as in the public 
domain. 

Would you recommend this thesis for consideration of the award?    Yes/No 

Additional Comments, in this regard, if any: 

 

Name of the Examiner       Signature of the Examiner 
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Date:  

          
 
 
FE                          Ph.D.  

 
INDIAN INSTITUTE OF TECHNOLOGY DELHI 

HAUZ KHAS, NEW DELHI – 110016 
 
Remuneration bill on account of acting as External Examiner for evaluation of Ph.D. Thesis/ conduct of Viva-voce 
Examination.  
 
 
Name of the External Examiner   :  
 
 
I Name of Candidate  :      
 

Entry No:       Deptt./Centre   :  
 
 

II.  SCALE OF  FEES PAYABLE  FOR  PH.D. EXAMINATION 

   
  (i) For Reading and reporting only     :     US $  500.00                                
    

(ii) Conduct of Viva-voce Examination  
by Indian External Examiner            
    

 (iii) For Conducting Viva-voce Examination only 
  (without an independent report)   
    
 (iv) Contingencies (Postage etc. to be supported by Voucher)    

 

                          Total   :           
 

Note : As per practice 5% of the remuneration for academic work is credited to the   Welfare Fund of the Institute. It  

is presumed that you have no objection to this deduction.                    

 
For payment purposes :   KINDLY GIVE YOUR BANK NAME, BRANCH CODE & A/C. NO./Swift 
Code 

 

Address :         ……………………………………………………………………  
……………………………………………………………………   

  
                                (Signature of External Examiner) 

Dated : 
 

Examinership and the particulars of Ph.D. thesis have been verified and found correct.  

          (Dean Academics) 
-------------------------------------------------------------------------------------------------------------------- 
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Intermediary Bank 
 

 
 

Branch/transit  
 

Institution  
 

Name of Receiver/beneficiary  
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IBAN Number  
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Contact No.  
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âÚ¼æÚ ßËÜÖÖæ§ü ÚæcÅþèØ Âýõlôç»· è â¢SÍæÙ, âêÚÌ (»éÁÚæÌ,ÖæÚÌ) 
SARDAR VALLABHBHAI NATIONAL INSTITUTE OF TECHNOLOGY, SURAT (GUJARAT, INDIA) 

 

Upon recommendation of the Senate 

hereby confers the degree of  

Bachelor of Technology 

in Mechanical Engineering  

on 

Rane Gajanan 

who has successfully completed the course of studies as prescribed 

 under the regulations, passed the examination in April/May 2023 with  

 Cumulative Grade Point Average (CGPA) 9.44 and 

Minor in Computer Science and Engineering  

with Cumulative Grade Point Average (CGPA) 8.44 

Given this day, under the seal of the Institute at Surat 

In the Republic of India, the Twenty Seventh of October, 2023. 

 

 

  ________ ____________________ 
                                                   Registrar  Chairman, Senate & Board of Governors 

 
 
 



 
 

 
âÚ¼æÚ ßËÜÖÖæ§ü ÚæcÅþèØ Âýõlôç»· è â¢SÍæÙ, âêÚÌ (»éÁÚæÌ,ÖæÚÌ) 
SARDAR VALLABHBHAI NATIONAL INSTITUTE OF TECHNOLOGY, SURAT (GUJARAT, INDIA) 

 

 
 

Upon recommendation of the Senate 

hereby confers the degree of  

Doctor of Philosophy 
on 

Rane Gajanan 

who has fulfilled the requirements for the degree as prescribed under the  

regulations and has successfully defended in July, 2023, the thesis entitled: 

Contributions to the Estimation and Control of Nonlinear Dynamic 

Systems via Carleman Linearization 

 

Given this day, under the seal of the Institute at Surat 

In the Republic of India, the Twenty Seventh of October, 2023. 

 

 

 

  ________ ____________________ 
                                                ·é Üâç¿ß           ¥ŠØÿæ, ¥çÖá¼ °ß´ àææâ·  ×´ÇÜ 

          Registrar  Chairman, Senate & Board of Governors 
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      Annexure –VIII  
of the 63rd meeting of the IAAC 

 
Department of Mechanical Engineering 

Vocational Training / Professional Experience 
(Mandatory for Exit; and Optional for others) 

 
VOCATIONAL TRAINING (1st Semester) 

 

ME XXX                                                                             Contact Hours: 200 
 
 

Course Outcomes (COs): 
 

At the end of the course, students will be able to: 
CO1 describe the machine tool parts and cutting tools for a selected part 
CO2 prepare sample jobs on selected machine tool using different operations, 

mechanisms with cutting tools 
CO3 demonstrate knowledge of the operating parts of common IC engines 
CO4 classify vehicles based as per central motor vehicle rule (CMVR).  
CO5 Identify trade related hazards and safety procedures following safety precautions. 
CO6 Analyze RAC tools & equipment and recognise different parts of RAC system, 

and perform operations, i.e., copper tube cutting, flaring, swaging, and brazing. 
 

(a) Machining Processes 
 

1. To develop understanding of machine tool parts and cutting tools                     (10 
Hours) 
Construction and working of various parts of a machine tools like lathe, milling, drilling, 
shaping and grinding; kinematics of the machine; special mechanisms, accessories and 
attachments, cutting tools 
 
2. Practice for lathe operations                              (20 Hours)                     
Preparation of jobs that involve various lathe operations like centering, facing, turning, step 
turning, taper turning, grooving, knurling, drilling, boring, etc. 
 
3. Practice for shaping operations        (10 Hours) 
Preparation of given job on shaping machine using various operations and shaping 
mechanisms 
 
4. Practice for milling operations            (10 Hours) 
Practice of given job on vertical and horizontal milling machine using various operations and 
milling cutters 
 
5. Practice for gear cutting             (05 Hours) 
Practice of given job to prepare a spur gear using indexing mechanism 
 
5. Practice for grinding operations          (05 Hours) 
Practice of given job on grinding through selected grinding wheels  
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(b) Internal Combustion and Automobile Engineering (ICAE) 
 

1.  DEMONSTRATION OF ENGINE AND ENGINE PARTS (04 Hours) 

 Demonstration of internal & external combustion engines, Classification of IC engines. 
Main Parts of IC Engine, Direct and Indirect injection, Technical terms used in engine, 
Engine specification 

   
2.  DEMONSTRATION OF HYDRAULIC AND PNEUMATIC 

COMPONENTS USED IN VEHICLE 
(25 Hours) 

 Demonstration to Hydraulics & Pneumatics- Description, symbols and application in 
automobile, Internal & External components, single acting, double acting & Double ended 
cylinder; Directional control, Pressure relief valve, Non return valve, Flow control valve 
used in automobile, Tracing of hydraulic circuit on hydraulic jack, hydraulic, and Brake 
circuit, Identification of components in Air brake systems 

   
3.  DEMONSTRATION OF THE DIFFERENT PARTS IN AN ENGINE 

OF LMV/ HMV 
(25 Hours) 

 Demonstration of vehicles on the basis of load as per central motor vehicle rule (CMVR) 
1989, wheels, final drive, and fuel used, axles, position of engine and steering transmission, 
body and load, demonstration of vehicle specification data, Identification of vehicle 
information Number (VIN). Demonstration of Garage, Service station equipment - Vehicle 
hoists Two post and four post hoist, Engine hoists, Jacks, Stands. 

   
4.  PERFORMANCE PRACTICE ON DIESEL ENGINES (08 Hours) 
 Practice on starting and stopping of diesel engines. Observation and reporting of the reading 

of Tachometer, Odometer, Temperature and Fuel gauge under ideal and on load condition. 
   
5.  PERFORMANCE PRACTICE ON PETROL ENGINES (08 Hours) 
 Practice on starting and stopping of petrol engines. Observation and reporting of the reading 

of Tachometer, Odometer, Temperature and Fuel gauge under ideal and on load condition. 
 

(c) Refrigeration Engineering 
 

1 Introduction:                                                                                                       (06 Hours) 
Importance of the trade in domestic, industrial & commercial fields, industrial safety & 
fire fighting, occupational health & safety, use of firefighting equipment, different gas 
cylinder handling procedure, handling of HC refrigerants & safety observation. Dos & 
Don’ts in RAC workshop. 
 

2 Familiarization with the RAC equipment, tools & materials:                        (06 Hours) 
Introduction, orientation & familiarization with the equipment, tools & materials, 
fundamentals and different terminology of RAC machineries, wiring of domestic 
refrigeration appliances (conventional and frost free), measurement of different parameters 
like pressure, temperature, heat, humidity, and velocity. 
 

3 Methods of Refrigeration:                                                                                  (06 Hours) 
Ice refrigeration, dry ice, steam jet, gas throttling, liquid gas, air refrigeration, vapour 
absorption, vapour compression, thermo electric, magnetic, thermo acoustic, pulse tube, 
vortex tube, observation of various thermodynamic processes take place while working, 
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calculation of refrigeration capacity (TR) 
 

4 Fault findings:                                                                                                     (06 Hours) 
Faults finding and remedial measures of components used in RAC systems, dismantling 
and assembling of various types of compressors like reciprocating, rotary, and scroll. 
 
 

5 Compressors:                                                                                                       (06 Hours) 
Types of compressor used in domestic appliances, i.e., reciprocating, rotary, scroll, and 
screw, dismantling and assembly of open type and sealed type compressors, blower 
motors, checking of bearing/ bush, and centrifugal switch, checking of worn-out parts, 
inspection and measurement of clearance, diameter by micrometer, vernier callipers, 
replacement and compensation of lubricant in compressor. 
 

6 Condensers:                                                                                                        (06 Hours) 
Types of condenser used in domestic appliances, i.e., water cooled, air cooled, and 
evaporative, finding out the heat rejection factor, condenser capacity, efficiency & effect 
of fouling factor. repairing of air-cooled condenser, water cooled condenser and 
evaporative condenser. 
 

7 Expansion Device:                                                                                                (06 
Hours) 
Types, construction, working, adjustments & application, capillary bore checking, 
performance test conducted by test rig (consisting of capillary tube and TEV) for finding 
C.O.P, familiarization of capillary selection guide, measuring superheat, observing the 
working of pilot solenoid valve.  
 

8 Evaporator:                                                                                                          (06 Hours) 
Types (domestic & Commercial), construction, working (Direct & Indirect systems), 
DX chiller, flooded, types & application, comparison of performance of single, double, 
multi feeding evaporators, comparison of different diameter & length of capillary vs 
performance, use of anti-freezing thermostat. 
 

9 Refrigerants:                                                                                                        (08 Hours) 
Description, function, composition, application & types, environmental impact of different 
refrigerants, alternatives of CFCS, thermodynamic properties & characteristics of ideal 
refrigerants, azeotropic and zeotropic blends, description ODP, retro fitting, filter, and 
drier, identification of refrigerant cylinders by colour coding & standing pressure, types of 
cylinders, refrigerant recovery (active & passive method), use of piercing valve, HC blend 
charging, importance of molecular sieve drier (XH-5, XH-7, XH-9), retrofitting of CFC 
filled refrigerator in to HFC-134a, retrofitting of CFC-12 into HC blend, limitation of 
retrofitting, tripple evacuation method. 
 

10 Secondary Refrigerants:                                                                                     (04 Hours)  
Properties of brines & glycols, application of various brines, inhibitor & other secondary 
refrigerants, finding out the eutectic temperature of Sodium chloride & Calcium chloride 
brine, calculation of heat removal rate of various brines. 
 

11 Tribology for RAC systems:                                                                               (04 Hours) 
Basic concepts of tribology, lubricants & lubrication in RAC compressors, properties of 
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lubricants, thermal insulation types & function, properties of insulating materials, 
identification of lubricants grades, unit, types, mineral oil & POE oils, oil charging of 
domestic & commercial compressors, different methods. 
 

12 Thermal insulation:                                                                                              (06 
Hours) 
Types, selection of insulating material, duct insulation & properties of insulating 
materials, technique of glass wool filling method in conventional refrigerator, PUF, and 
PUF mixing procedure. 
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MEV02/MEP02   

Professional Software Practice-I, 2nd Semester 

L T P C 

0 0 10 5 

     
  

1. Course Outcomes (COs) 
 
At the end of the course the students will be able to: 
 
CO1 Apply 2-D drafting commands in CAD software. 

CO2 Perform drafting of geometrical figures. 

CO3 Perform drafting of planar figures. 
CO4 Perform drafting of solid objects. 

CO5 Utilize drafting skills for engineering problems. 
 

2. Syllabus 
 

 INTRODUCTION TO 2-D DRAFTING IN CAD SOFTWARE              (60 
Hours) 
Introduction to Layout, Workspace area, Setting units, Types of views, Commands 
in AUTO CAD – Line, Polyline, Circle, Rectangle, Ellipse, Centreline, Arc, 
Chamfer, etc. Dimensioning, Editing commands - Trim, offset, Fillet, Break etc. 
Constraints, Manging commands – Move, Array, Rotate, Block, Hatch etc. 
Templates, Annotations, Adding text. 
 

 DRAFTING OF GEOMETRICAL FIGURES                                          (40 
Hours) 
Drawing Instruments, Drafting of lines, Straight lines, Parallel lines, Triangles, 
Circles, Parallelogram, Angle bisector, Line bisector, Arc bisector, Regular Polygons, 
Square, Rectangle, Pentagon, Hexagon, Heptagon, Octagon, Ellipse, Parabola, 
Hyperbola, Dimensioning of figures, labelling of Figures. 
 

 DRAFTING OF LINES AND PLANAR FIGURES                                    (40 
Hours) 
Horizontal and vertical reference lines/planes, First angle and Third angle projections, 
Drafting orthographic views (Front view, Top view, Side view) of points, lines, 
inclined lines, plane laminar figures, inclined planes. 
 

 DRAFTING OF SOLID OBJECTS                                                               (60 
Hours) 
Drafting Orthographic projection of solid objects (prism, cone cylinder, pyramids, 
frustum, Dimensioning and labelling of orthographic views, Sectional views of solids, 
Hatching of cross section, Orthographic view from isometric view. 
  
 

                                                                                                                  (Total: 200 hours) 
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