	TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

	COURSE NAME               :  DIPLOMA IN MECHANICAL ENGINEERING

	COURSE CODE                : MC

	DURATION OF COURSE : 8 SEMESTERS                                                                                         WITH EFFECT FROM 2012-13                        

	SEMESTER                      : EIGHTH                                                                                                   DURATION : FOUR                                                                          

	PATTERN                        : CORRESPONDENCE                                                                                SCHEME : E

	SR. NO
	SUBJECT TITLE
	Sub.

Title 

Abr.
	SUBJECT

CODE
	RESIDENT SESSION SCHEME
	EXAMINATION SCHEME 

	
	
	
	
	TH

Hrs
	TEST

Hrs
	PR

Hrs
	PAPER HRS
	TH
	PR
	OR
	TW
	SW

	
	
	
	
	
	
	
	
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	50

	1
	Management
	
	12877
	05
	01
	--
	03
	100
	40
	--
	--
	--
	--
	--
	--
	

	2
	Design of M/C Elements
	
	12903
	09
	01
	40
	04
	100
	40
	-
	-
	25#
	10
	25@
	10
	

	3
	Refrigeration & Air-Conditioning
	
	12904
	09
	01
	40
	03
	100
	40
	-
	-
	-
	-
	25@
	10
	

	4
	Tech Presentation
	
	12909
	--
	---
	14
	--
	--
	--
	--
	--
	50#
	30
	--
	--
	

	TOTAL
	23
	03
	94
	-
	300
	-
	--
	-
	75
	-
	50
	-
	50

	TOTAL CONTACT HOURS DURING RESIDENT SESSION:  120 HRS[ 15 days * 8 hours per day ]   

TOTAL MARKS – 475
ABBREVIATIONS: TH – THEORY ,  PR – PRACTICALS , OR –ORAL, TW – TERMWORK,SW-SESSIONAL WORK

                                    @ - INTERNAL ASSESSMENT,   # - EXTERNAL ASSESSMENT.  
NO Theory Examination
NOTE:
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL/ORAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 25 MARKS TO BE CONDUCTED AT RESIDENT SESSION AND MARKS TO BE SUBMITTED TO GPDL PUNE.

3. 240 HOURS FOR SELF STUDY AT HOME.

4. ALL PRACTICALS/ORAL EXAMS [EXTERNAL ASSESSMENT INDICATED BY #] TO BE CONDUCTED AT EXAM CENTRE.

5. ORAL EXAMINATION [INTERNAL ASSESSMENT @] TO BE CONDUCTED AT RESIDENT SESSION.

6. INTERNAL ASSESSMENT @ OF TERM WORK WILL BE DONE AT RESIDENT SESSION.


COURSE NAME
: DIPLOMA IN CIVIL ENGINEERING

COURSE CODE 
: MG (PTD) and MC (CORRESPONDENCE – DL)
SEMESTER     
: EIGHTH

SUBJECT TITLE
: MANAGEMENT

SUBJECT CODE
: 12877

Teaching and Examination Scheme:- 

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	05
	01
	--
	03
	100
	--
	--
	--
	100


# - External




@ - Internal

Rationale: 


After completion of three years of technical training, Polytechnic students are expected to enter in to the World of Work. The business environment is altogether different and new to the students. A proper introduction and understanding of Business Processes is therefore essential for all Polytechnic students.  Management is a subject which deals with basics of Managerial science required to understand the processes in Industrial & Commercial environment. This will enable the students of Polytechnics to become familiar and to understand various Business Organizational structures, their functioning and the Role these technicians will have to play in these setups with responsibilities. 

Objective:The students will able to: 

1. Familiarize environment in the world of work 

2. Explain the importance of management process in Business.

3. Identify various components of management.

4. Describe Role & Responsibilities of a Technician in an Organizational Structure. 

5. Apply various rules and regulations concerned with Business & Social responsibilities of the Technician. 

Learning structure:


Contents: Theory

	Chapter
	Name of the Topic
	Hours
	Marks

	01
	Overview of Business                    

1.1. Types of Business

· Service

· Manufacturing 

· Trade

1.2. Industrial sectors 

· Introduction to

· Engineering Industry

· Process Industry

· Textile Industry

· Chemical Industry

· Agro Industry 

1.3  Globalization

· Introduction

· Advantages & disadvantages w.r.t India

1.4 Intellectual Property Rights I( I P R )

· Concept

· Types of IPR
	02


	04

	02
	Management Process



2.1 What is Management?

· Evolution

· Various Definitions

· concept of  Management

· Levels of Management

· Administration and Management

· Scientific Management by F W Taylor

2.2  Principles of Management (14 principles of Henry Fayol)

2.3  Functions of Management: 

· Planning 

· Organizing

· Coordinating

· Directing 

· Controlling  

· Decision Making 


	07
	14

	
	Organizational Management 

3.1 Organization 

· Definition 

· Steps in forming organization 

3.2 Types of Organization 


	
	

	03
	· Line

· Line & Staff

· Functional

· Project type

3.3  Departmentation 

· Centralized & Decentralized

· Authority & Responsibility 

· Span of Control (Management)

3.4  Forms of ownerships 

· Proprietorship

· Partnership

· Joint stock company 

· Co-operative society 

· Govt. Sector 
	07
	14

	04
	Human Resource Management 

4.1 Personnel Management 

· Introduction

· Definition

· Function

4.2  Staffing 

· Introduction to HR 

· Introduction to HR Planning 

· Recruitment procedure

4.3  Personnel – Training & Development 

· Types of training 

                      - Induction

                      - Skill enhancement

4.4 Leadership & Motivation

· Leadership- Styles & types

· Motivation –Definition , Intrinsic & Extrinsic 

· Moslow’s theory of Motivation and its significance
4.5 Safety Management 

· Causes of Accidents

· Safety Procedures

4.6 Introduction, Objectives & feature of Industrial Legislation such as

· Factory Act

· ESI Act, 

· Workman Compensation Act, 

· Industrial Dispute Act. 
	08
	20

	
	Financial Management ( No Numericals)

5.1. Financial Management- Objectives & Functions 

5.2. Capital Generation & Management 

· Types of capitals

· Sources of finance


	
	

	05
	5.3. Budgets and Accounts  

· Types of Budgets 

· Production Budget ( including Varience Report)

· Labour Budget

· Introduction to Profit & Loss Account ( Only concept)

· Balance sheet etc.

5.4. Introduction to Various Taxes

· Excise Service Tax,

· Income Tax

· VAT

· Custom Duty.


	08
	18

	06
	Materials Management  

6.1. Inventory Management  ( No Numericals)

· Meaning & Objectives                

6.2 ABC Analysis 

6.3 Economic Order Quantity:

· Introduction & Graphical Representation

6.4  Purchase Procedure

· Objectives of Purchasing

· Functions of Purchasing Department

· Steps inPurchasing

6.5   Modern Techniques of Material Management 

· Introductory treatment to Just inTime( JIT)/ System Applications & Products (SAP) /Enterprise Resource Planning (ERP)               
	08
	18

	07
	Project Management   (Simple /Elementary Numericals)                                                                   

7.1 Project Management  

· Introduction & Meaning 

· Introduction to CPM/PERT Techniques ( simple network problems )

· Concept of Break Even Analysis and its significance

7.2 Quality Management

· Definition of Quality, Concept of Quality, Quality Circle, Quality Assurance

· Introduction to TQM, Kaizen, 5 ‘S’ & Six Sigma

 
	08
	12

	Total
	48
	100


Learning Resources:

Books
	Sr. No
	Author
	Tit;e
	Publisher

	01
	Dr. O.P. Khanna
	Industrial Engg & Management
	Dhanpal Rai & sons New Delhi

	02
	Dr. S.C. Saksena
	 Business Administration &

Management
	Sahitya Bhavan Agra

	03
	W.H. Newman

E.Kirby Warren

Andrew R. McGill
	The process of Management
	Prentice- Hall of India Pvt.  Ltd. New Delhi - 110001


2. Video Cassets:

	No
	Subject
	Source

	1. 
	Business opportunity selection and guidance
	Website : http://www.ediindia.org

	2. 
	Planning for completion and Growth
	


COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING
   

   

COURSE CODE
: MG (PTD) AND MC (CORRESPONDENCE –DL)
SEMESTER

: EIGHTH
SUBJECT TITLE
: DESIGN OF MACHINE ELEMENTS          
   

SUBJECT CODE
: 12903
Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	09
	01
	40
	04
	100
	20
	--
	25#
	25@
	150


Rationale: 

It is an Applied Technology subject. A diploma holder is expected to design and draw simple machine components used in small and medium scale industries. Fundamental knowledge of Applied Mechanics, Strength of Materials, Engineering Materials and Theory of Machines is essential. Subject aims at developing analytical abilities to give solutions to engineering design problems.

Objectives:

Students should be able to:

1. Analyze the various modes of failure of machine components under different load patterns.

2. Design and prepare part and assembly drawings.

3. Use design data books and different codes of design.

4. Select standard components with their specifications from manufacturer’s catalogue. 

5. Develop drawings on CAD software.

Learning Structure:


Application

Procedure

Principles

Concepts

Facts

Contents: Theory

	Chapter
	Name of the topic
	Hours
	Marks

	01
	Introduction to Design

1.1  a) Machine Design philosophy and Procedures

 b)  General Considerations in Machine Design

1.2  a) Fundamentals:- Types of loads, concepts of stress, Strain, Stress – Strain Diagram for Ductile and Brittle Materials, Types of Stresses such as Tension, Compression, Shear, Bearing pressure Intensity, Crushing, bending and torsion, Principle Stresses (Simple Numerical)

     b) Creep strain and Creep Curve

1.3  a)Fatigue, S-N curve, Endurance Limit.

      b)Factor of Safety and Factors governing selection of factor of Safety.

1.4  Stress Concentration – Causes & Remedies

1.5  a)Converting actual load or torque into design load or torque using design factors like velocity factor, factor of safety & service factor.

      b)  Properties of Engineering materials, Designation of materials as per IS and introduction to International standards & advantages of standardization, use of design data book, use of standards in design and preferred numbers series.

1.6    Theories of Elastic Failures – Principal normal stress theory, Maximum shear stress theory & maximum distortion energy theory.   
	10
	16

	02
	Design of simple machine parts

2.1  Cotter Joint, Knuckle Joint, Turnbuckle

2.2  Design of Levers:- Hand/Foot Lever & Bell Crank Lever

2.3  Design of C – Clamp, Off-set links, Overhang Crank, Arm of Pulley
	08
	16

	03
	Design of Shafts, Keys and Couplings and Spur Gears

3.1 Types of Shafts, Shaft materials, Standard Sizes, Design of Shafts (Hollow and Solid) using strength and rigidity criteria, ASME code of design for line shafts supported between bearings with one or two pulleys in between or one overhung pulley

3.2 Design of Sunk Keys, Effect of Keyways on strength of shaft.

3.3 Design of Couplings – Muff Coupling, Protected type Flange
	12
	20

	
	Coupling, Bush-pin type flexible coupling.

3.4 Spur gear design considerations. Lewis equation for static beam strength of spur gear teeth. Power transmission capacity of spur gears in bending.
	
	

	04
	Design of Power Screws

4.1 Thread Profiles used for power Screws, relative merits and demerits of each, self locking and overhauling property
4.2 Torque required to overcome thread friction, , efficiency of power screws, types of stresses induced.

4.3  Design of Screw Jack, Toggle Jack.
	10
	12

	05
	Design of springs

5.1 a) Classification and Applications of Springs, Spring – terminology, materials and specifications.

      b)  Stresses in springs, Wahl’s correction factor, Deflection of springs, Energy stored in springs.

5.2   Design of Helical tension and compression springs subjected to uniform applied loads like I.C. engine valves, weighing balance, railway buffers and governor springs. 

5.3  Leaf springs – construction and application
	08
	12

	06
	Design of Fasteners

6.1  Stresses in Screwed fasteners, bolts of Uniform Strength.

6.2  Design of Bolted Joints subjected to eccentric loading.

6.3  Design of parallel and transverse fillet welds, axially loaded symmetrical section, Merits and demerits of screwed and welded joints
	08
	12

	07
	Antifriction Bearings

7.1 a) Classification of Bearings – Sliding contact & rolling contact.

      b) Terminology of Ball bearings – life load relationship, basic static load rating and basic dynamic load rating, limiting speed. Selection of ball bearings using manufacturer’s catalogue.


	05
	08

	08
	Ergonomics & Aesthetic consideration in design

8.1 a) Ergonomics of Design – Man –Machine relationship. Design of Equipment for control, environment & safety. 

     b) Aesthetic considerations regarding shape, size, color & surface finish.
	03
	04

	Total
	64
	100


Assignments:

Skills to be developed:

Intellectual skills:

1. Understand the basic philosophy and fundamentals of Machine Design.

2. Apply and use the basic knowledge of earlier subjects like mechanical Engineering. materials, strength of materials and theory of machines.

3. Analyse and evaluate the loads, forces, stresses involved in components and subassemblies and decide the dimensions.

4. Understand the modes of failures of m/c components and decide the design criteria and equations.

5. Understand the concept of standardization and selecting standard components.

6. Understand the methods of computer aided design practices.

Motor skills:

1. Draw the components assembly as per the designed dimensions. 

2. Modify drawings and design as per requirement.

3. Use the different design software.

4. Use different design data books and IS codes.

List of Assignments:

1. Assignment on selection of materials for given applications [at least five applications should be covered] using design data book. List the mechanical properties of material selected.









2 Hrs

2. Problems on design of simple machine parts like Cotter Joint, Knuckle Joint, Bell Crank Lever, Turn Buckle, Off – Set link, Arm of Pulley (One example on each component) with free hand sketches.
        






6 Hrs
3. Design Project No. 1

            Observe the system where transmission of power takes place through shaft, Keys, coupling, pulley and belt drive. Get the required information regarding power transmitted (power output by motor or engine etc.). By selecting suitable materials, design the shaft, key and coupling. Also select suitable Ball Bearing from Manufacture’s catalogue. Prepare design report and assembly drawing indicating overall dimensions, tolerances, and surface finish. Also prepare bill of materials. (Activity should be completed in a group of five to six students)
           6 Hrs

4. Design Project No. 2

            Observe the System where transmission of power takes place through power Screws. 

            ( e.g. Lead screw of lathe, feed screws of machine tools, Clamping screws, Toggle Jack screw, etc.)

            Get the required information regarding effort, clamping force, etc., and selecting suitable materials design screw, nut and different simple components in assembly. Prepare design report and assembly drawing indicating overall dimensions, tolerances and surface finish. Also prepare bill of materials. (Activity should be completed in a group of five to six students)

                                                  
4 Hrs
5. Assignments on design of Helical Springs, Screwed joints, Welded joints [one each] with free hand sketches.
                                         



2 Hrs
6. CAD Drawing for project No 1 or 2 should be prepared in practical and print out should be attached along with respective drawing sheets 



8 Hrs
7. Survey of Prime movers – Electric motors / I.C. Engines available in the market along with specifications suitable for your design project. Survey report should be prepared with the relevant catalogue.                





 4 Hrs
Learning Resources:

1. Books:

	SN
	Author
	Title
	Publication

	01
	V.B.Bhandari
	Introduction to Machine Design
	Tata Mc- Graw Hill

	02
	R.K.Jain
	Machine Design
	Khanna Publication

	03
	Pandya & Shah
	Machine design
	Dhanpat Rai & Son

	04
	Joseph Edward Shigley
	Mechanical Engg. Design
	Mc- Graw Hill

	05
	PSG Coimbtore
	Design Data Book
	PSG Coimbtore

	06
	Abdulla Shariff
	Hand Book of Properties of Engineering Materials & Design Data for Machine Elements
	Dhanpat Rai & Sons

	07
	Hall, Holowenko, Laughlin
	Theory and Problems of Machine Design
	Mc- Graw Hill


1. IS/ International Codes

a) IS  4218: 1967

ISO Metric Threads

b) IS  2693: 1964

Cast Iron Flexible Couplings

c) IS  2292: 1963

Taper keys & Keyways

d) IS  2293: 1963

Gib Head Keys & Keyways

e) IS  2389: 1963

Bolts, Screws, Nuts & Lock Nuts

f) IS  4694: 1968

Square threads 

g) IS 808: 1967

Structural Steel

h) SKF Catalogue for Bearings

COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING  
 
    

COURSE CODE
: MG (PTD) AND MC (CORRESPONDENC – DL)
SEMESTER

: EIGHTH
SUBJECT TITLE
: REFRIGERATION AND AIR CONDITIONING (ELECTIVE-II) 

SUBJECT CODE
: 12904
Teaching and Examination Scheme:-

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS.
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	09
	01
	40
	03
	100
	--
	--
	--
	25@
	125


Rationale:

This subject is classified as an Applied Technology. The 21st century predicts revolutionary developments in Refrigeration and Air Conditioning. Refrigeration and Air conditioning is one of the most meaningful job areas for diploma holders in Mechanical Engineering. Considering the wide and increasing use   of Refrigeration and Air conditioning for domestic, commercial and industrial applications and the challenges put by the use of Refrigeration and air conditioning equipments in existing stage, it is absolutely necessary that Diploma Engineers should learn this subject. They should know the processes, equipments, systems of Refrigeration and Air Conditioning with their functioning, maintenance, repairs and measures to meet the challenges of the near future in this area. The Knowledge of Thermal Engineering and Power Engineering is a prerequisite for this subject.  

Objectives:

The student should be able to: -

 Describe types, working principles and construction of Refrigeration and Air Conditioning systems.

 Calculate performance of refrigeration and air conditioning system.

 Use various charts and tables used in refrigeration and air conditioning.

 Enlist properties of refrigerants, their applications and effects on environment.

 Identify various components and controls used in refrigeration and air conditioning.

Describe various air conditioning systems and their applications.

Estimate cooling and heating loads.

Identify and describe different components of air distribution system.

Learning Structure: -

 

Contents: Theory

	Chapter
	Name of the Topic
	Hours
	Marks

	01
	Basics of Refrigeration 

a) Definition of refrigeration.

        b)Necessity of refrigeration

        c) Unit of refrigeration, C.O.P. and refrigerating effect.

        d) Concept of heat engine, heat pump and refrigerator.

1.2  Methods of refrigeration:-

       Ice refrigeration 

       Refrigeration by expansion of air

       Refrigeration by throttling of gas

       Vapour refrigeration system

       Steam jet refrigeration system

       Non conventional methods of refrigeration like Vortex tube, Pulse tube refrigeration, solar refrigeration

1.3 Major application areas of R.A.C. like domestic, commercial and industrial.
	06
	12

	02
	Refrigeration Cycles


2.1  a)Reversed Carnot Cycle and its representation on PV and TS diagram.

 b)Air Refrigeration Cycles: -

Bell Coleman air refrigerator, it’s representation on PV and TS diagram, types and applications like air craft refrigeration using simple air cooling system..

(Simple numerical on Reversed Carnot cycle.)

 Vapour Compression Cycle (V.C.C): -

principle, components, Representation on P-H and T-S diagram,  effects of wet compression, dry compression, calculation of COP, Effect of superheating, under cooling, suction pressure and discharge pressure, Actual V.C.C., (simple numerical), Methods of improving COP

     (no description).

Introduction to multistage V.C.C., its necessity, advantages.

 Vapour Absorption system : -

Principle, components and working of aqua- ammonia system (simple & practical)

     Li-Br Absorption System Electrolux Refrigeration System, Desirable properties of Refrigerant and absorbent used in Vapour Absorption System.

Comparison of vapour compression refrigeration system and vapour absorption refrigeration system.
	10
	20

	03
	Refrigerants


a)Classification of refrigerants.

        b) Desirable properties of refrigerants.

a) Nomenclature of refrigerants.

        b) Selection of refrigerant for specific applications.

3.3   a) Concept of Green House Effect, Ozone depletion, Global warming.

3.3  b)  Eco-friendly refrigerants like R-134a, hydrocarbon refrigerants etc.
	04
	08

	04
	Equipment selection
    

  Components of Vapour Compression Refrigeration System

a) Compressors: 

      - Classification, Construction and working of open  type, hermetic, centrifugal, rotary, screw and  scroll compressor and their  applications.

        b) Condensers: 

- Classification, description of air cooled and water cooled condensers,  comparison and 

                applications

              -  Evaporative condensers.

        c) Expansion devices: 

     - Types: - Capillary tube, automatic thermostatic  expansion                

       valve and their working principle & applications

        d)  Evaporators and chillers: -

           - Classification of evaporators Construction and working of Bare tube, Plate surface, finned, shell and tube, flooded and dry expansion evaporator

           - Capacity of evaporator and their applications

           - Classification of chillers

           - Construction and working of dry expansion Chillers and flooded chillers and their  applications. 

4.2    Selection criteria for Vapour compression refrigeration system components for the following applications: 

Water coolers, ice plants, cold storage, domestic   refrigerator 
	10
	20

	05
	Psychrometry 



5.1 a) Definition and necessity of air conditioning.

      b) Properties of Air, Dalton’s law of  partial pressure

5.2  a) Psychrometric chart 

       b) Psychrometric processes, Bypass Factor, ADP, concept of SHF, RSHF, ERSHF, GSHF

       c) Simple numerical using Psychrometric chart

       d)  Adiabatic mixing of Air streams

 5.3 Equipments used for Air- conditioning like humidifier, dehumidifier, filter,  heating and cooling coils.
	06
	12

	06
	Comfort conditions and cooling load calculations
            

6.1  a) Thermal exchange of body with environment

       b) Factors affecting human comfort

      c) Effective temp. and comfort chart

6.2 Components of cooling load- sensible heat gain and latent heat gain sources, calculation of cooling load (No numericals)
	04
	12

	07
	7.1 Air- conditioning systems         

    a) Classification of A.C. systems

    b)Industrial and commercial A.C. systems

    c) Summer, winter and year round A.C. systems

    d) Central and unitary A.C. systems

7.2 Application areas of A.C. systems
	04
	08

	08
	Air distribution systems 
    

8.1 Duct systems: -

        a) Closed perimeter system, extended plenum system, radial duct system, duct materials, requirement of duct materials, losses in ducts

        b) Air distribution outlets: -

           - Supply outlets, return outlets, grills, diffusers

        c) Fans and Blowers: -

           - Types, working of fans and blowers

8.2  Insulation: -

      - Purpose, properties of insulating material, types of insulating materials, methods of applying insulation.
	04
	8

	Total
	48
	100


Practical:

Skills to be developed:

Intellectual skills:

Identify various components of refrigeration and air conditioning equipment

Analyse cooling load based on application.

Interpret psychometric chart to find various properties of air.

Observe working of test rigs and calculate coefficient of performance.

Motor skills:

Handle various tools used for refrigeration and air conditioning plant maintenance 

Use of temperature, pressure, energy measuring devices

Draw the layout of central Air conditioning plant

Perform cooling load calculations  for different air conditioning applications

Select and use of different types of insulating material and setting procedures for applying insulations 

List of Practical: 

1. Trial on water cooler test rig.

2. Trial on ice plant test rig.

3. Visit to cold storage

4. Demonstration of domestic refrigerator in View of construction, operation and controls used.

5. Demonstration of various controls like L.P./H.P. cut outs, thermostat, overload protector, solenoid valve used in RAC.

6. Identification of components of ‘hermetically sealed compressor’.

7. Visit to repair and maintenance workshop in view of use of various tools and charging procedure.

8. Cooling load calculations for cabin, classrooms, laboratory, canteen and dairy plant, milk storage, small freezers (minimum one).

9. Trial on A.C. test rig.

10. Visit to central A.C. plant in view of ducting system, insulation system and Air distribution system (e.g. frozen food industry/ice- cream industry/mushroom plants/textile industries).

 11. Trouble shooting of domestic refrigerator/window air- Conditioner.

Learning Resources:

Books:

	Sr. No
	Author
	Tit;e
	Publisher

	01
	R.S.Khurmi
	Refrigeration and Air Conditioning
	S.Chand and Co

	02
	Arrora and  Domkundwar
	Refrigeration and Air Conditioning
	Dhanpat Rai and Sons

	03
	Manohar Prasad
	Refrigeration and Air Conditioning
	New Age Publications

	04
	P.N.Ananthanarayanan
	Refrigeration and Air Conditioning
	Tata McGraw Hill

	05
	Roy Dossat
	Principles of Refrigeration
	Pearson Education

	06
	Edwin P. Anderson
	Commercial Refrigeration
	Taraporevala Sons & Co


2. IS/International Codes/Publications:

    a)  ISHRAE handbooks

    b)  Manohar Prasad: Refrigeration and Air Conditioning hand book, New Age Publications.










Application  











Procedure











Concepts 


 








  Facts





Use management functions & techniques.


Realize importance of management process in Business. 


Describe  Business Scenario. 





Practice managerial traits .  


Know supervisory responsibilities, time management & productivity. 





Exposure to world of work 


Information collection regarding Government. functions, rules and regulations regarding Business processes. 


Case studies of management functions. 





Role and Opportunity for technicians in Business world. 


Responsibilities & Expectations from Technicians in Business Environment.   





Globalization & WTO 


Modern methods of management 


Value addition by efficient management.  





Roll of supervisor


Managerial Traits 


Government Rules & Regulations and their implications.  





Conventional & Engineering 


         Business opportunities 


Changing Role & nature of employment. 


Developments in functions of Business Management. 





Review of Supervisory responsibilities 


Time Management functions 


Learning to learn management functions 


  





To design and draw different machine elements and their assemblies from strength, Ergonomic, aesthetic, maintenance and economic consideration





Analysis of forces & stresses, identification of areas of failure, use of standards, applying strength and empirical relations to design process.





Modes of failures, Theories of failure, Ergonomics and Aesthetics 





Stress, Strain, bending moment, torque, principal stresses, factor of safety, stress concentration, fatigue, endurance limit, creep, Friction.





Cotter and Knuckle joints, Turnbuckle, C-Clamp frame, Pulleys, Shafts, Keys and Couplings, Screws, Bearings, Levers, fasteners, springs. 





Describe and analyze the concepts of Refrigeration and Air conditioning in view of operating and regularly maintaining related devices and systems in actual practice.





Analyze, identify and operate devices and systems like refrigerators, chillers, water coolers ice pants, cold storages





Analyze, identify and operate devices of Air conditioning systems like window, split , packaged and central air conditioners.





Vapour Compression cycle, Vapour Absorption cycle, Effect of suction and discharge pressure on COP 





Principles of Air Circulation, Humidification and Dehumidification





Methods of Refrigeration,  Ton of Refrigeration, COP, sensible and latent heat





DBT, WBT, DPT, humidity, relative humidity, heating and cooling loads








Compressor, Condenser, Expansion devices, Evaporators, Controls, Refrigerators, Chillers. Water coolers, Window, split, packaged & central air conditioners, fans, blowers, ducts, outlet grills.





Application





Procedures








Principles








Concept











Facts








