	MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION , MUMBAI

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

	COURSE NAME : DIPLOMA IN ELECTRICAL ENGINEERING 

	COURSE CODE : EC

	DURATION OF COURSE : 8 SEMESTERS                                                         WITH EFFECT FROM 2011-12

	SEMESTER : EIGHTH                                                                                          

	TYPE OF THE COURSE: CORRESPONDENCE                                                         SCHEME : C

	SR. NO.
	SUBJECT TITLE
	SUBJECT CODE
	RES. SESSION

SCHEME
	EXAMINATION SCHEME

	
	
	
	TH
	TEST
	PR
	PAPER HRS
	TH
	TEST
	TOTAL
	PR
	OR
	TW

	
	
	
	
	
	
	
	Max
	Min
	
	Max
	Min
	Max
	Min
	Max
	Min
	Max
	Min

	1
	Energy Conservation and Audit
	9092
	06
	01
	30
	03
	80
	28
	20
	100
	40
	--
	--
	25#
	10
	25@
	10

	2
	Management 
	9133
	06
	01
	--
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	--
	--

	3
	Power Electronics and Drives 
	9143
	06
	01
	32
	03
	80
	28
	20
	100
	40
	--
	--
	25@
	10
	--
	--

	4
	Heating, Ventilation and Air Conditioning
	9146
	06
	01
	30
	03
	80
	28
	20
	100
	40
	--
	--
	25@
	10
	--
	--

	TOTAL
	24
	04
	92
	--
	320
	--
	80
	400
	--
	--
	--
	75
	--
	25
	--

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

TOTAL MARKS – 500
ABBREVIATIONS: TH – THEORY ,  PR – PRACTICALS , OR –ORAL, TW – TERMWORK

                                    @ - INTERNAL ASSESSMENT,   # - EXTERNAL ASSESSMENT.  

NOTE:
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 20 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 EXAM CENTRE.

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




COURSE NAME
: DIPLOMA IN ELECTRICAL ENGINEERING.

         

COURSE CODE
: EC
SEMESTER
            : EIGHTH
SUBJECT TITLE
: ENERGY CONSERVATION AND AUDIT       

SUBJECT CODE
: 9092

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	30
	03
	80
	20
	-
	25#
	25@
	150


RATIONALE: 

This subject is categorized under technology subjects, Rapid Developments in the standard of living of countrymen results into increased energy consumption. But due to limited availability of conventional sources and difficulties in their tapping and uneconomical and insufficient R and D aspect of non conventional sources, energy conservation is the most important tool to some extent, to face the problem of the increased demand.

For monitoring effectiveness of the energy conservation methods and proper use of electrical energy, energy audit is must. To maintain the growth of development, electricity generation will be required to be increased by proper mix of conventional and non-conventional sources of energy but at the same time its conservation and audit should be done to increase the efficiency of electrical power system. Hence electrical engineers must have knowledge of various methods of energy conservation and concept of energy audit and its implementation.

OBJECTIVES:

The students will be able to:

1. List causes for limited growth of conventional energy sources and limitations of non-conventional sources of energy.

2. Suggest methods of energy conservation for different load conditions.

3. Select appropriate tariff system and methods for reducing electricity consumption and energy saving.

4. Apply Tools for energy audit and recommend measures for energy conservation. 

LEARNING STRUCTURE:


Application

Procedure

Principle

Concept

Fact

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Energy

Review of various energy sources, Need of energy conservation and energy audit. 


	10

	02
	Energy Conservation:

Lighting energy: methods/Techniques of efficient lighting .

Heating: methods/Techniques of  energy Saving in Furnaces, Ovens and Boilers.    



Cooling: methods/Techniques of  Energy Saving in Ventilating systems  and Air Conditioners   

Motive power, Energy Efficient Motors, and Efficient use of energy in motors with the help of voltage reducers, automatic star/ delta converters . Power factor improvement devices and soft starters/Variable Frequency Drives. 

Amorphous Core Transformers 

Cogeneration -Types and Advantages.


	20

	03
	Tariff and Energy Conservation in Industries:

Energy cost and Recent MSEB tariffs, Application of Tariff  System to reduce Energy bill, Energy Conservation  by improving load factor and power factor.


	10

	04
	Energy Conservation In Transmission and Distribution Systems:

Reactive power compensation, demand side management, system voltage optimization and phase current balancing, Losses in transmission and distribution system and its minimization
	10

	05
	Energy and the Environment:

Environment and social concerns related to energy utilization, The green house effect, Global Warming and its effect , Pollution, Acid Rains, Global Energy and environment Management.


	10

	06
	Energy Audit:

Procedure of Energy audit, ABC analysis, Energy Flow 

Diagram and its importance, Measurements in energy audit and various measuring instruments, Questionnaires for the energy audit, internal energy audit checklist, Equipment used for energy conservation, Calculation of payback period for energy conservation equipment. IE 

rules and regulations for energy audit, Electricity act 2003( Numerical).
	20

	Total
	80


PRACTICAL:  

Skill to be developed: 

Intellectual Skills:

1. Identify different methods used for energy conservation.

2. Understand the importance of energy conservation.

3. Select proper tariff for given industry/institute.

4. Collect technical information regarding electricity act.

Motor Skills: 
 

1. Prepare energy audit report.

2. Write visit report.

3. Use different methods of energy conservation.

4. Use of energy saving devices.

List of Practicals:

1. Energy saving by using electronic ballast as compared to conventional choke.

2. Collect the Standard tariff rates and suggest suitable tariff for given industry/Lab/Institute/Commercial establishment. 

3. Make a survey of 01 establishment to identify different methods used for energy conservation.

4. Prepare Energy audit report for Industry/workshop/ Institute or its on section.

5. Ask to search on the website of power ministry and MERC for Electricity act 2003 and collect the information regarding  role of energy manager, energy auditor and prepare power point presentation/report. 

LEARNING RESOURCES:

Books:

	Sr. No.
	Name Of Author
	Name Of Book
	Publication

	01
	Siemens
	Power Factor Correction
	New Age Vol.38 2005

	02
	T.Gonen
	Electric Power Distribution System Engg.
	Tata McGraw Hill

	03
	M.J. Steinburg and T.H. Smith
	Economy Loading of Power plant and Electric system
	John Willey and sons

	04
	C.L. Wadhawa
	Generation Distribution and Utilization of Electrical Energy
	New Age 2004


COURSE NAME
: DIPLOMA IN ELECTRICAL ENGINEERING                 

COURSE CODE
: EC

SEMESTER

: EIGHTH
SUBJECT TITLE
: MANAGEMENT



SUBJECT CODE
: 9133

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	--
	03
	80
	20
	--
	--
	--
	100


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 Topics
	Marks

	01
	Overview Of Business                    

1.1. Types of Business

1.2. Industrial sectors – Textile, Engineering, Agro etc service sector – Introduction &  Characteristics 

1.3  Globalization- Strength & weaknesses.


	---

	02
	Management Process: -




    2.1  What is Management?

          Evolution , various Definitions, concept of  Management-   Levels of Management, Administration and Management

2.2 Principles of Management 

    2.3  Functions of Management: 

           Planning , Organizing, Directing , controlling ,  Motivating , Coordinating , Decision Making  


	12

	03
	 Organizational Management 

3.1 What is organization – Definition and steps in organization.

3.2 Organization Structure  -

       Departmentation - Division  of work base Centralized / Decentralized - Authority of Responsibility base, Span of Control       Forms of Organization- Line , Line –staff etc. 

3.3  Forms of ownerships –

       Partnership, Proprietorship, Joint stock,    

       Co-operative society , Govt. Sector etc.
	12

	04
	Human Resource Management 

4.1  Personnel Management – 

      What is Personnel Management and 

      Functions of Personnel Management.

   4.2  Staffing – Planning  & Recruitment procedure

   4.3  Personnel – Training & Development 

      Types of training – Induction, skill enhancement,

       Workers & Supervisors training programs

       Motivation .

4.4  Safety Management – 
           Causes of Accidents, Safety Procedures ,  Introduction to  Industrial Acts- Factory act, ESI, workman compensation, Dispute act. 
	16

	05
	Financial Management 

5.1. Financial Management- Objectives & Functions 

5.2. Capital Generation & Management – 

       Types of capitals, Sources of finance

5.3. Budgets and accounts – 

       Types of Budgets & accounts, preparation of Profit & Loss Account, Balance sheet etc.

5.4. Taxes & Tax Registration –

       Introduction and types of Taxes – Excise Service Tax, Income Tax, VAT Sales tax. 


	16



	06
	Materials Management  

6.1. Inventory Management – Meaning & Objectives                

6.2 ABC Analysis 

       Purchase Procedure- Purchase types , searching & Selection of  sources.  Global purchasing, Global outsourcing.

6.3 Economic Order Quantity:

         Models & Analytical Treatment

      6.5  Modern Techniques of Material Management – 

             JIT, SAP/ERP

               
	16

	07
	  Project Management                                                                      

7.1 Project Management  - 

               Introduction & Meaning 

7.2 Project Planning & Control –

              CPM/PERT Techniques

              Concept of Break Even Analysis

     7.3    Productivity –

         Meaning, Means & Measures of increasing       productivity, Concept of Quality Circle, 5 ’S’, Kaizen (waste control), 6 sigma. 

7.4  I. P.R. 


	08

	Total
	80


LEARNING RESOURCES:

Books:

	Sr. No
	Author
	Name Of Book
	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 Cassettes:

	No
	Subject
	Source

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

	2. 
	Planning for completion and Growth 
	


COURSE NAME   
: DIPLOMA IN ELECTRICAL ENGINEERING


COURSE CODE

: EC
SEMESTER 

: EIGHTH
SUBJECT TITLE
     : POWER ELECTRONICS AND DRIVES



SUBJECT CODE
     : 9143

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	32
	03
	80
	20
	--
	25@
	--
	125


RATIONALE: 
The field of electrical engineering is generally segmented into three major areas – Electronics, Power and Control. Power Electronics involves a combination of these three areas. In broad terms, the function of power electronics is to process and control the electrical energy by supplying voltage and current in a form that is optimally suited to the load. Now a day’s electrical machine are controlled by Power Electronics methods.  Also the various conventional control & relays are replaced by electronic control & relays, employing solid state power semiconductor devices.  

Hence, for electrical engineering Students it is desirable to study the course dealing with Power Electronics. This subject belongs to technology area. 

OBJECTIVES:
The students will be able to:

1. Explain the construction and operation of power semiconductor devices and plot their characteristics. 
2. Draw the circuit diagrams and explain the working of controlled rectifiers with appropriate waveforms.
3. Draw the circuit diagrams and explain the working of different types of Inverters with appropriate waveforms.
4. Explain the Voltage and Frequency Control Methods used in Inverters. 
5. Draw the circuit diagrams and explain the working of different types of choppers with appropriate waveforms.
6. Apply the power electronic methods of controls in Electrical Engg. field. 
LEARNING STRUCTURE:

Application
Procedure
Principles
Concepts
Facts
CONTENTS: THEORY
Note: No Derivations and No Numerical for all Topics.

	Chapter
	Name of the Topics
	Marks

	01
	Power Semiconductor Devices:

1.1 Thyristor (SCR)

1.2 Construction, Operation and Symbol

1.3     V-I Characteristics

1. 4   Thyristor Turn Methods: Voltage Triggering, Gate      

         Triggering, dv/dt Triggering and Light Triggering.

1.5 Gate Control: DC Gate Signal, AC Gate Signal and Pulse.

1.6 Thyristor Turn off Process

1.7 Thyristor Specifications and Ratings

Voltage Ratings, Current Ratings,

Power Ratings and Temperature Ratings.

1.8 Heat Sinks and Mountings

1.9 Thyristor Family: Symbols & V-I Characteristics
	12

	02
	Converters:

2.1 – Introduction

2.2 – Single Phase Fully Controlled Half Wave Converter

· With Resistive Load

· With RL Load and Freewheeling Diode.

2.3 -  Single Phase Fully Controlled Full Wave Converter

· With Resistive Load

· With RL Load.

2.4 -  Single Phase Fully Controlled Bridge Converter

· With Resistive Load

· With RL Load

2.5 – Three Phase Fully Controlled Bridge Converter

-   With RL Load.

2.6 – Comparison of 3 ( and 1 ( Phase Converters.

2.7-   Effect of Source Impedance on Converter Operation.

2.8 – Cycloconverters and Cycloinverters.: Single phase

and three phase, principle of operation,

Input output waveforms.
	16

	03
	Inverters:

3.1 - Introduction

3.2 – Classification: 1( & 3( Inverters,

Line Commutated & Forced Commutated Inverters,

Series, Parallel, & Bridge Inverters.

3.3 – Series Inverter

· Operation of Basic Series Inverter Circuit

· Modified Series Inverter

· Three Phase Series Inverter

3.4 – Parallel Inverter

-  Operation of Basic Parallel Inverter Circuit

3.5 – Single Phase Bridge Inverter

· Half Bridge Inverter

· Full Bridge Inverter

3.6 – Voltage and Frequency Control of 1( Inverters:

· Necessity of Control of Output Voltage

· Methods for Output Voltage Control: External Control of DC Voltage, External Control of AC Voltage and Internal Control.

-   Pulse Width Modulation(PWM) Method:

· Single Pulse Width Modulation

· Multiple Pulse Width Modulation

· Sinusoidal Pulse Width Modulation

3.7 – Waveform Control (Harmonic Reduction)

· By Single Pulse Width Modulation

· By Transformer Connections

· By Using Filter(LC, Resonant, and OTT Filter)
	16

	04
	Choppers:

4.1 – Introduction

4.2 – Chopper Principle

4.3 – Control Techniques:

· Constant Frequency System

· Variable Frequency System

4.4 – Classification of Choppers:

         Class A, Class B, Class C, Class D and  Class E

4.5 - Commutations Methods for Choppers:

        Auxiliary Commutation, Load Commutation

4.6 – Jones Chopper

4.7 – Step Up Chopper
	12

	05
	Power Electronic Applications:

5.1 – DC Drives:

5.1.1 – Speed control of DC series motor with single

phase and three phase half and full controlled

converter, step up and step down chopper.

5.1.2 – Introduction to DC servo motor, Speed control of

           DC servomotor.

5.2 – AC Drives:

5.2.1 – Speed control of three phase Induction Motor

           with Variable frequency PWM VSI, Variable

           frequency square wave VSI, Variable frequency

           CSI, Variable frequency Variable Voltage,

            Cycloconverters.

5.2.2 – Open/Closed loop control of stepper motor.

5.2.3 – AC servomotor, speed control of AC servomotor.

5.3 –   Other Applications:

· Static Circuit Breakers (DC & AC).

· Induction Heating Control.

· Di-electric Heating Control.

-    Electric Welding Control.

· Battery Charging Control.

· Static Excitation System for Alternators.

· Static VAR Compensation System.
	10

14

	Total
	80


PRACTICAL:

Skills to be developed:

Intellectual skills:

1. Select appropriate devices and instruments

2. Testing & troubleshooting

Motor Skills:

1. Accuracy of Measurement

2. Proper connections

3. Draw characteristics

List of Practicals:

(1) To identify the terminals and plot V-I Characteristics of Thyristor.

(2) To study Full Wave Rectifier Using SCR and UJT.

(3) To study Parallel Inverter Using SCR.

(4) To study Bridge Rectifier Using SCR and UJT.

(5) To study series Inverter Using SCR.

(6) To study Chopper Using SCR.

(7) To study Circuit Breaker Using SCR.

(8) To study Battery Charger Using SCR.

     (9) TO Perform Speed control of DC series motor by static armature voltage control using single phase half/full controlled converter.

(10) TO Perform speed control of three phase Induction motor using PWM/CSI Inverter. Interpret the speed – torque characteristics. Use the circuit as Variable Voltage Variable Frequency (V. V. V. F.) drive. 

LEARNING RESOURCES:
Books:

	Sr. No.
	Author
	Title
	Publisher

	1.
	B. R. Gupta ,V. Singhal
	Power Electronics
	S. K. Kataria & Sons

	2.
	Muhammad H. Rashid
	Power Electronics
	Prentice-Hall of India Pvt. Ltd.

	3.
	M. D. Singh, 
K. B. Khanchandani
	Power Electronics
	Tata McGraw-Hill

	4.
	G. K. Dubey
	Fundamentals of Electric Drives
	Narosa Publishing House

	5.
	V. Subrahmanyam
	Electric Drives – Concepts and Applications
	Tata McGraw-Hill


COURSE NAME
: DIPLOMA IN ELECTRICAL ENGINEERING
   

   

COURSE CODE
: EC
SEMESTER     
: EIGHTH
SUBJECT TITLE 
: HEATING, VENTILATION & AIR CONDITIONING 

SUBJECT CODE
: 9146

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	30
	03
	80
	20
	--
	25@
	--
	125


RATIONALE: 

This is a technology subject which is an elective subject for third year diploma in Electrical Engineering. Presently the need of Heating Ventilation and Air conditioning (HVAC) is increasing with the growth in IT sector, commercial establishments, hospitals, hotels etc. Therefore there is a growing need of engineers / technicians in this field. Hence, technicians/supervisors from electrical engineering branch are also expected to have some basic knowledge of HVAC systems. 

This subject covers installation, testing and maintenance of Heating Ventilation and Air conditioning systems. After completing this subject the student can carryout installation, testing and maintenance of HVAC equipment efficiently and effectively. He can work as service engineer or get self employed. 

OBJECTIVES:

The student will be able to:- 

1. Install HVAC equipment.

2. Test the equipment for its performance evaluation.

3. Carryout routine and preventive maintenance of HVAC system.

4. Troubleshoot and repair HVAC equipment.

5. Calculate heat load and approximate capacity of the equipment using thumb rule.

6. Select appropriate equipment.

LEARNING STRUCTURE:


CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Introduction

1.1 Laws of thermodynamics

1.2 Comparison between heat engine, heat pump and refrigeration

1.3 Definitions of refrigeration, ton of refrigeration, COP,  enthalpy, entropy
	04

	02
	Types of refrigeration systems

2.1 Vapour compression system – components used in vapour compression system, operation of vapour compression system, its representation on P – H and T – S diagrams, effect of superheating and under cooling of refrigerant.

2.2 Vapour absorption system – components used in vapour absorption system, its operation, its merits and demerits compared to vapour compression system

2.3 Air refrigeration system – components used in air refrigeration system, its operation and applications
	06

	03
	Refrigerants and Lubrication 

3.1 Classification of refrigerants

3.2 Types of refrigerants presently in use

3.3 Desirable properties of refrigerants (Physical, chemical, thermodynamic)

3.4 Applications of important refrigerants

3.5 Eco-friendly refrigerants

3.6 Properties of lubricants

3.7 Lubricants and refrigerant compatibility

3.8 Foaming of oil and crankcase electric heater

3.9 Effect of lubricant flood back to compressor 

3.10 Additives used in lubricants

3.11Necessity of oil separator
	08

	04
	Components of vapour compression system

4.1 Various types of compressors – reciprocating (hermetic, semi sealed, open), rotary (centrifugal, lobe type, screw type, blade type), applications of each type

4.2 Various types of condensers (air cooled, water cooled, evaporative), applications

4.3 Types of cooling towers – natural draft, forced draft

4.4 Types of evaporators – direct expansion type, flooded type, shell and coil type, double tube type, plate surface type 

4.5 Throttling devices – hand expansion valve, constant pressure expansion valve, thermostatic expansion valve, high side float valve, capillary tube, electronic expansion valve 

4.6 Accessories – receiver, oil separator, drier, strainer, solenoid valve 

Note – schematic diagram and brief description only of the above components 

4.7 Applications of refrigeration – Ice plant, water cooler, refrigerator, milk dairy, cold storage, breweries, superconductors, transport refrigeration and air conditioning
	18

	05
	Airconditioning

5.1 Psychrometry – Definition, psychrometric properties of air, use of psychrometric chart  

5.2 Representation of simple air conditioning process on psychrometric chart.

5.3 Sling psychrometer 

5.4 Airconditioning systems (Schematic layout, working and application of each of the following)

· Central airconditioning system – direct expansion type, chilled water type

· Package type airconditioning system

· Unitary air conditioning system, split type system

· Evaporative cooling

5.5 Applications of airconditioning – comfort airconditioning, industrial airconditioning, transport air conditioning  
	10

	06
	Components in air supply and distribution system

6.1 Fans and blowers (centrifugal, axial flow) – schematic diagram and applications  

6.2 Filters – (Dry, viscous, wet, electronic type) – schematic diagram and applications   

6.3 Different types of humidifiers and dehumidifiers 

6.4 Grills and registers 

6.5 Duct system – heat gain or loss in ducts

6.6 Causes of pressure loss through air ducts

6.7 Different methods of duct designing
	06

	07
	Thermal insulation

7.1 Desirable properties of insulating materials for airconditioning purpose 

7.2 Different types of insulating materials used for airconditioning

7.3 Selection of insulating materials for walls, ceiling, floor, air ducts, chilled water pipes
	04

	08
	Controls used in airconditioning

8.1 High pressure and low pressure cutouts, overload protector, thermostat, oil safety switch, fusible plug, pressure equalizer 

8.2 Microprocessor based controls and variable frequency drive

8.3 Fluid flow control devices 

      (simple sketch and wiring diagram is expected)
	06

	09
	Heat load

9.1 Definitions – SHF, RSHF, EFSHF

9.2 Factors responsible for heat load 

9.3 Conditions of airconditioning and representation of comfort zone on psychrometric chart

9.4 Determination of capacity of airconditioning unit by referring tables only (no calculations)
	06

	10
	Heating and ventilation

10.1 Plain heating, electric heating, steam heating, hot water heating, solar heating

10.2 Heating with humidification and heating with dehumidification

10.3 Natural ventilation

10.4 Mechanical ventilation – 1) Air extraction system 2) Air supply system, combined supply and extraction system

10.5 Air distribution system – perimeter system, extended plenum system, upward flow system, downward flow system, ejector system

1o.6 Return duct system (only schematic diagrams and brief description of the above system)
	12

	Total
	80


PRACTICAL:

Skills to be developed:

Intellectual Skills:

1. Interpret results

2. Write specifications

Motor Skills:

1. Conduct trial

2. Read drawing and identify components

3. Carry out Welding

A) List of Practical: 

1) To carryout trial on vapour compression test rig for finding its performance.

2) To dismantle and assemble open type and hermetic type compressors, to draw freehand sketches of various parts and to write specifications of compressors.   

3) To carryout copper tube welding

4) To study and draw block diagram of control panel wiring with respect to L.P. / H.P. cutouts, oil pressure cutout, thermostat, humidistat, solenoid valve 

5) To troubleshoot the air-conditioning plant in relation to a) High condenser pressure b) Low cooling effect c) Reduced volume of supply of air d) compressor not starting  

6) To prepare maintenance schedule of central air conditioning plant – weekly, quarterly, half yearly, yearly

B) Demonstration:

a. Demonstration and study of various tools used in refrigeration such as – tube cutter, bending tools, flaring tool (block and yoke type), swaging tool, brazing tool, blow lamp etc.    

b. Demonstration of purging, gas charging, leak testing and pump down of the refrigeration system. 

C) Field work / Mini Project:

a. Imagine that you are going to purchase the window type airconditioner (assume suitable rating). Visit local market (if the market is not nearby you may use the Internet) and prepare a report based on the following points:

Manufactures, Technical specifications, Features offered by different   manufacturers, Price range

Then select the airconditioner which you would like to purchase. Give justification for your selection in short.

D) Visit:

a. Visit to airconditioned hotel or theater to study control panel and various controls, starting and stopping system, air supply and air return system. Write a detailed report.

b. Visit to cold storage to study different components of vapour compression system, temperature and humidity conditions required for different food items.  

Note: For mini projects and visits utilize professional practices periods   

LEARNING RESOURCES: 

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	P. N. Anathanarayanan
	Basic Refrigeration and Air-conditioning
	Tata Mcgraw Hill, New Delhi

	02
	M. Adithan, S.C. Laroyia,
	Practical Refrigeration and Air-conditioning
	New Age International (P) Ltd.


After completing the course the students will be able to work as supervisor /Energy Auditor/Cost Analyzer in industry/Power utility/Public sector





Techniques of Energy Conservation





Methods of Energy Audit





Principles of Energy conservation and environment protection





Principles of Energy audit





Demand Side Management





Green  House effect  and Global Warming





Energy Audit








Stages of electrical power systems, T and D losses, Economics of power systems








    Applications:  





Use management functions & techniques.


Realise importance of management process in Business . 


Describe  Business Scenario. 





Practice managerial traits .  


Know supervisory responsibilities, time management & productivity. 











Procedures:





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.   











Concept 


And 


 Principles: 





Globalization & WTO 


Modern methods of management 


Value addition by efficient management.  





Roll of supervisor


Managerial Traits 


Government Rules & Regulations and their implications.  











    Facts:





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 


  





After studying this subject, the students will be able to operate the necessary controls required for drives in industrial field.





Testing and performance of circuit configuration of Thyristorised Inverter, Converter and choppers.


Speed control of Electric drives by using Thyristorised Inverter, Converter and choppers. 





Circuit configuration of Thyristorised Inverter, Converter and choppers








Basic Characteristics of Thyristor (SCR) and other members of Thyristor family





Study of Electric Machines, Speed-Torque Characteristics, Speed control of Electric Machines, Heating Effect of Electric Current, Principle of Electric Welding, etc





Procedure 





Application





Principle





Concept





Facts





To install, test, troubleshoot and to maintain the HVAC system





Procedure for installation





Step by step procedure for testing 





Procedure for Heat load calculation





To follow the procedure for repair and maintenance 





Principle of installation 





Principle of maintenance  





Principle of operation





Functions and block diagrams of various components





Concept of HVAC equipment installation 





Concept of Refrigeration and Air-conditioning





Laws of Thermodynamics





Components of Air-conditioning System





Components of air supply system 





Control Components 





Insulation, lubricants, Refrigerants





Concept of heating and ventilation








