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	SR. NO.
	SUBJECT TITLE
	SUBJECT CODE
	RESIDENT SESSION SCHEME
	EXAMINATION SCHEME

	
	
	
	TH
Hrs
	TEST
Hrs
	PR Hrs
	PAPER  Hrs
	TH
	TEST
	TOTAL


	PR
	OR
	TW

	
	
	
	
	
	
	
	Max
	Min
	
	Max
	Min
	Max
	Min
	Max
	Min
	Max
	Min

	1
	Fluid Mechanics and Machinery 
	9054
	05
	01
	24
	03
	80
	28
	20
	100
	40
	--
	--
	25#
	10
	25@
	10

	2
	Advanced Manufacturing Processes 
	9094
	05
	01
	24
	03
	  80
	28
	20
	100
	40
	--
	--
	--
	--
	25@
	10

	3
	Power Engineering 
	9095
	05
	01
	24
	03
	80
	28
	20
	100
	40
	50#
	20
	--
	--
	25@
	10

	4
	Measurements & Control 
	9096
	05
	01
	24
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	25@
	10

	TOTAL
	20
	04
	96
	--
	320
	--
	80
	400
	--
	50
	--
	25
	--
	100
	--

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

TOTAL MARKS – 575
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 MECHANICAL ENGINEERING
 

      COURSE CODE
: MC

SEMESTER

: SIXTH 

SUBJECT TITLE
: FLUID MECHANICS & MACHINERY




SUBJECT CODE
: 9054

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST

Hrs
	PR Hrs
	PAPER

Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	--
	25#
	25@
	150


RATIONALE:

Knowledge of fluid flow & related machinery is essential in all fields of engineering.

Hydraulic machines have important role in power generation, water supply and irrigation and also in most of engineering segments.

This subject requires knowledge of basic engineering sciences, applied mechanics, mathematics etc.      

The fundamentals of this subject are essential for the subject “Industrial Fluid Power” in sixth semester.

OBJECTIVES: 

       The student will be able to

1) Measure various properties such as pressure, velocity, flow rate using various instruments.

2) Calculate different parameters such as co-efficient of friction, power, efficiency etc of various  

       systems.

3) Describe the construction and working of turbines and pumps.

4) Test the performance of turbines and pumps.

5) Plot characteristics curves of turbines and pumps. 

LEARNING STRUCTURE:


Application                                     

Procedure

       Principle

      Concepts

            Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Properties of fluid

1.1 Density, Specific gravity, Specific Weight, Specific Volume

1.2 Dynamic Viscosity, Kinematic Viscosity, Surface tension, Capillarity

1.3 Vapour Pressure, Compressibility


	04

	02
	Fluid Pressure & Pressure Measurement

2.1 Fluid pressure, Pressure head, Pressure intensity 

2.2 Concept of absolute vacuum, gauge pressure, atmospheric 

      pressure, absolute pressure.

2.3 Simple and differential manometers, Bourden pressure    

      gauge.

2.4 Concept of Total pressure on immersed bodies, center of

      pressure.

Note: Numericals on Manometers, Total Pressure & Centre of pressure
	12

	03
	Fluid Flow

3.1 Types of fluid flows

3.2 Continuity equation

3.3 Bernoulli’s theorem

3.4 Venturimeter – Construction, principle of working, Coefficient of discharge, Derivation for discharge through venturimeter.

3.5 Orifice meter – Construction, Principle of working, hydraulic coefficients, Derivation for discharge through Orifice meter

3.6 Pitot tube – Construction, Principle of Working

Note :- Numericals on Venturimeter, orifice meter, pitot tube
	12

	04
	Flow Through Pipes

5.1 Laws of fluid friction ( Laminar and turbulent) 

5.2 Darcy’s equation and Chezy’s equation for frictional losses.

5.3 Minor losses in pipes

5.4 Hydraulic gradient and total gradient line.

5.5 Hydraulic power transmission through pipe

Note: Numericals to estimate major and minor losses


	08

	05
	Impact of jet

4.1 Impact of jet on fixed vertical, moving vertical flat plates.

4.2 Impact of jet on curved vanes with special reference to turbines &   pumps

Note - Simple Numericals on work done and efficiency


	10

	06
	Hydraulic Turbines

6.1 Layout of hydroelectric power plant.

6.2 Features of Hydroelectric power plant.

6.3 Classification of hydraulic turbines.

6.4 Selection of turbine on the basis of head and discharge 

      available

6.5 Construction and working principle of Pelton wheel, Francis and Kaplan turbine.

6.6 Draft tubes – types and construction, Concept of cavitation in turbines 

6.7 Calculation of Work done, Power, efficiency of turbine.
	14

	07
	A] Centrifugal Pumps

7.1 Construction , principle of working and applications

7.2 Types of casings and impellers.

7.3 Concept of multistage

7.4 Priming and its methods, Cavitation
7.5 Manometric head, Work done, Manometric efficiency, Overall efficiency, NPSH

7.6 Performance Characteristics of Centrifugal pumps

7.7 Trouble Shooting
7.8 Construction, working and applications of submersible, jet pump

Note :- Numericals on calculations of overall efficiency and

power required to drive pumps.

B] Reciprocating Pump

7.9   Construction ,working principle and applications of single and   double acting reciprocating pumps.

7.10  Concept of Slip, Negative slip, Cavitation and separation

7.11 Use of Air Vessel.

7.11 Indicator diagram with effect of acceleration head & frictional  head.

Note:- No Derivations and Numericals on reciprocating pumps.

	12

08



	Total
	80


PRACTICAL:
Skills to be developed: 
Intellectual Skills:

1) Select and use appropriate flow measuring device.

2) Select and use appropriate pressure measuring device.

3) Analyze the performance of pumps and turbines.

Motor Skills:

1) Use flow measuring device.

2) Use pressure measuring device.

3) Operate pumps and turbines.

LIST OF PRACTICAL:

01. Calibration of Bourden pressure gauge with the help of Dead Weight Pressure gauge.

02. Verification of Bernoulli’s Theorem.

03. Determination of Coefficient of Discharge of Venturimeter.

04. Determination of Coefficient of Discharge, coefficient of contraction and coefficient of velocity of  

       orifice meter.

05. Determination of coefficient of friction of flow through pipes.

06. Trial on Pelton wheel to determine overall efficiency.

07. Trial on centrifugal pump to determine overall efficiency. 

08. Trial on reciprocating pump to determine overall efficiency.

LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Title
	Publication

	01
	Ramamrutham S.
	Hydraulic, fluid mechanics & fluid machines
	Dhanpat  Rai and Sons New Delhi

	02
	Modi P. N. and Seth S. M.
	Hydraulics and fluid mechanics including Hydraulic machines
	Standard Book House. New Delhi

	03
	Streeter Victor, Bedford K.W., Wylie E.B
	Fluid Mechanics
	McGraw Hill Int.

	04
	K. Subramanya
	One Thousand Solved Problems in Fluid Mechanics
	Tata McGraw Hill

	05
	Pump manufactures’ catalogs such as Kirloskar Brothers, KSB, Kishor pumps etc.


COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING.   

COURSE CODE
: MC

SEMESTER
               : SIXTH


SUBJECT TITLE
: ADVANCED MANUFACTURING PROCESSES  


SUBJECT CODE
: 9094

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST Hrs
	PR Hrs
	PAPER Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	--
	--
	25@
	125


RATIONALE: 

 
This is Technology subject which has relevance with the subjects taught earlier namely- manufacturing processes, manufacturing technology and production processes. After getting conversant with the basic manufacturing processes and production processes, it is necessary for a technician to know about the advancements in the area of manufacturing and production processes. The subject will impart knowledge & skills necessary for working in modern manufacturing environment.      

This subject will help the student to get familiarized with working principles and operations performed on non traditional machines, machining center, SPM, automated machines and maintenance of machine tools.

OBJECTIVES: 

       The student will be able to 

· Know different non traditional machining processes, CNC milling machines, 

· Understand the working of Special Purpose Machines.

· Work as maintenance engineer.

· Know the Operation and control of different advanced machine tools and equipments.

· Produce jobs as per specified requirements by selecting the specific machining process. 

· Adopt safety practices while working on various machines.

· Develop the mindset for modern trends in manufacturing and automation.  

LEARNING STRUCTURE:

Applications 

Procedures 

Principles 

Concepts

Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Non Traditional Machining Processes:-

1.1 Electrical discharge Machining.

Principle of working, Setup of EDM, Dielectric fluid, tools (electrodes), Process parameters, Output characteristics, Applications e.g. microhole drilling, curve hole drilling. 

1.2 Wire cut EDM - Principle of working, Setup of WEDM, controlling Parameters, Applications.

1.3  Laser Beam Machining.

Physical principle of Laser, Laser action in ruby rod, Types of Lasers.

Set-up for LBM. Characteristics, controlling Parameters, Applications,

Application Of Laser Beam for Welding (LBW)

1.4 Other non traditional machines such as ECM
Principle of working, Applications.
	08

04

10

04

	02


	CNC milling machines:
Vertical and horizontal machining center: Constructional features, Axis identification, Electronic control system.  Automatic tool changer and tool magazine. 

CNC programming: Preparatory functions (G code), miscellaneous functions (M code), Part programming including subroutines and canned cycles.

Principles of computer aided part programming.
	20

	03
	Machine Tool Automation: 
Introduction and Need.
(A) Single spindle automates, transfer lines.
(B) Elements of control system, Limit switches, Proximity switches, Block diagram for feedback and servo control system, Introduction to PLC, Block diagram of PLC. 
	08

10

	04
	Special Purpose Machines (SPM):
Concept, General elements of SPM, Productivity improvement by SPM, Principles of SPM design.
	06

	05
	Maintenance of Machine Tools:
Types of maintenance, Repair cycle analysis, Repair complexity, Maintenance manual, Maintenance records, Housekeeping. Introduction to Total Productive Maintenance (TPM).
	10

	Total
	80


PRACTICAL:

Skills to be developed:

Intellectual skills:

1) To select an appropriate non conventional machining process for required component. 

2) To write programs for CNC milling machine.

3) To specify the requirement for  special purpose machines and automation.

4) To select the maintenance procedure for given machine tool.

Motor Skills:

1) To execute part programs on CNC milling machine / machining center.

2) To repair and maintain machine tools and sub systems.

3) To use and operate different hand tools required for repair and maintenance.

4) To identify and rectify the faults in the given sub assembly.

Notes: 
                 1. The workshop instructors should prepare specimen job in each shop as demonstration practice 
                     before the student (as per the drawing given by subject teacher / workshop superintendent)

         2. Theory behind practical is to be covered by the concerned subject teacher / workshop superintendent.

         3. Workshop diary should be maintained by each student duly signed by respective shop instructors
LIST OF PRACTICAL: 

1) Two jobs on CNC milling having following operations – face milling, slotting, Contour machining.
       (Group of two students , each group must use different program for different job dimensions )

2) One assignment on part programming on machining center.

3) One assignment on machine tool installation procedure.

4) Industrial visit to observe automats and report on the tools, fixtures and cams used on automats.

5) Industrial visit to observe at least one non traditional machining process and report on visit. 

6) Dismantling and Assembly of any one –   a) Tailstock on lathe   b) Apron Mechanism. c) Tapping 
        attachment on drilling machine. d) Lathe Chuck 

7) Report on mounting and dismounting procedure of following (any two) – a) Milling machine 
       arbor. b) Vertical milling head. c) Tool post 

8) One assignment on USM, CHM, EBM, AJM, WJM, PAM.

LEARNING RESOURCES:

        Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	Amitabh Ghosh , Mallik
	Manufacturing Science
	East-West Press Pvt. Ltd.

	02
	HMT, Banglore
	Production Technology
	Tata Mc-Graw Hill

	03
	Pabla B. S.

M. Adithan
	CNC machines
	New Age international limited.

	04
	H.P.Garg
	Industrial maintenance
	S. Chand & Co. Ltd.

	05
	P. K. Mistra
	Non conventional Machining
	Narvasa Publishining House

	06
	Lindley R. Higgins
	Maintenance Engg. Handbook
	Mc-Graw Hill

	07
	Begman, Amsted
	Manufacturing Processes
	John Willey and Sons.

	08
	B. L. Juneja
	Fundamental of metal cutting and machine tools
	New age international limited.

	09
	Steve Krar,

Albert Check
	Technology of Machine Tools.
	Mc-Graw-Hill International.

	10
	P. N. Rao
	CAD/CAM Principals and Applications
	Tata McGrow-Hill

	11
	P. N. Rao
	Manufacruting Technology Metal Cutting & Machne tools
	Tata McGrow-Hill




COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING
 



COURSE CODE
: MC

SEMESTER

: SIXTH 

SUBJECT TITLE
: POWER  ENGINEERING  




SUBJECT CODE
: 9095

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST

Hrs
	PR Hrs
	PAPER

Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	50#
	--
	25@
	175


RATIONALE: 

I.C. Engines find applications in almost all sectors of industry and in automobiles. Diploma technicians deal with working, testing and maintenance of I.C. Engines. I.C. Engines are one of the major contributors of air pollution. Hence I.C. Engine pollution control plays a vital role in protecting the environment. Use of air compressors is increasing. There is large scope for energy saving in air compressors. Hence it is necessary to understand thermodynamic aspect of air compressor. Gas turbine is used for power generation and for jet propulsion. Diploma engineer should understand the fundamentals of refrigeration and air- conditioning as there is scope for entrepreneurship in this field.   

OBJECTIVES: 

       The Students should be able to:

1. Apply continuity equation to nozzles.

2. Describe construction and working of various types of steam turbines.

3. Explain use of different types of steam condensers and compare various steam condensers.

4. Describe internal combustion engine.

5. Calculate various performance characteristics of IC Engines by conducting trial.

6. Understand working of gas turbines and its application.

7. Select appropriate type of compressor to suit the requirements.

8. Calculate performance parameters of Air compressor.

9. Understand Refrigeration & Air-conditioning processes and  their application

LEARNING STRUCTURE: 













Application









    Procedure

      Principles

      Concepts

              Facts      

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	I.C. Engine
1.1  Power Cycles - Carnot, Otto, Diesel, Dual, Brayton  

       Cycle, representation on P-V, T-S diagram and Simple numerical on Otto cycle only.

1.2  Classification of I.C. Engines

1.3  Two stroke and four stroke Engines

       Construction and working, comparison, valve timing Diagram.

1.4  Brief description of I.C. Engine combustion (SI & CI), scavenging, preignition, detonation, supercharging, turbo charging, simple Carburetor, M.P.F.I., fuel injection pump

1.5 List of fuel, lubricant additives and their advantages.
	20

	02
	I.C. Engine Testing and Pollution Control
 
2.1   Engine Testing - I.P., B.P. Mechanical, Thermal 

        relative and volumetric efficiency, BSFC, Heat    

        Balance sheet.

2.2   Morse Test, Motoring test

2.3   Pollution Control

        - Pollutants in exhaust gases of petrol and diesel engines, their

          effects on environment, exhaust gas analysis for petrol and diesel

         engine, Catalytic  Converter, Bharat stage I, II, III norms.


	16

	03
	Air Compressor 


3.1 Introduction

3.2 uses of compressed air

      -  Classification of air compressors

      -   Definition: - Compression ratio

      -   Compressor capacity

      -   Free Air Delivered

      -   Swept volume

3.3    Reciprocating air compressor

-  Construction and working of single stage and two stage compressor

· Efficiency: - Volumetric , Isothermal & Mechanical  
( only simple numerical)  

- Advantages of multi staging.

3.4     Rotary Compressor

- Construction and working of screw, lobe, vane,  

                   centrifugal compressors (No numerical)

- Comparison and applications of reciprocating and rotary compressors

- Purification of air to remove oil, moisture and dust

3.5   Methods of energy saving in air compressors.
	16

	04
	Gas Turbine And Jet Propulsion

4.1  Classification and applications of gas turbine.

4.2  Constant volume and constant pressure gas turbines.

      - Closed cycle and open cycle gas turbines and their comparison.

4.3   Methods to improve thermal efficiency of gas turbine- Regeneration, inter- cooling, reheating using T- Ø diagram (no analytical treatment)

4.4   Jet Propulsion

- Principles of turbojet, turbo propeller, Ram jet.

4.5   Rocket propulsion


- Solid propellants and liquid propellants, components of     

                liquid propellants rocket engine.


	12

	05
	Refrigeration and Air- Conditioning

5.1   Introduction 


- COP of Heat Pump and refrigerator, Tonnes of            Refrigeration.

5.2   Vapour compression system


- Vapour compression refrigeration cycle, components of Vapour Compression Cycle.   

               Applications- Water cooler ,Domestic refrigerator, Ice plant & cold storage.

5.3   Psychrometry 

·  Properties of air, psychrometric chart & processes (No Numerical)

5.4  Air conditioning systems


-  Definition of Air conditioning and classification of              

                 Air conditioning Systems.
	16

	Total
	80


PRACTICAL:

Intellectual Skills:

1. Identify components of IC Engines.

2. Understand working principals of IC Engines, Compressors and refrigeration systems.

3. Analyse exhaust gases and interpret the results.

4. Use internet for information search.

5. Interpret the test results.

6. Select tools and gauges for inspection and maintenance.

Motor skills:

1.    Assemble and dismantle engine according to given procedure.

2.   Follow the procedure to start an engine.

3.   Operate IC Engine test rig, refrigeration test rig for measuring various parameters and plotting them.

4.   Operate exhaust gas analyzer for measuring pollutants.

LIST OF PRACTICAL:

1. Dismantling assembly of petrol/diesel engine

2. Trial on single/multi cylinder petrol and diesel engine with heat balance sheet

3. Morse Test on Multi cylinder Diesel/Petrol engine

4. Measurement of I.C. pollutants with the help of Exhaust gas Analyzer for petrol / diesel engine with  

       the help of Exhaust gas 

5. Trial on two-stage Reciprocating compressor

6. Collection and analysis of manufacturer’s catalogue for Reciprocating/Screw compressor 

7.  Visit website- http://library.think.quest.org

       http://www.grc.nasa.goes and prepare a brief report on gas turbine and jet propulsion.

8. Trial on Refrigeration Test Rig for calculation of C.O.P, power required, refrigerating effect.

9. Identify the components and trace the flow of refrigerant through various components in window air conditioner.

LEARNING RESOURCES: 

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	V. M. Domkundwar
	Course in Thermal Engineering
	Dhanpat Rai & Co

	02
	P.L.Ballaney
	Thermal Engineering
	Khanna Publishers

	03
	R.S.Khurmi
	Text Book of Thermal Engineering
	S.Chand & Co. Ltd

	04
	Patel. Karamchandani
	Heat Engine Vol.-I and Vol.-II
	Acharya Publication

	05
	R. k. Jain
	Automobile Engineering
	Tata McGraw Hill


COURSE NAME
: DIPLOMA IN MECHANICAL ENGINEERING. 

COURSE CODE
: MC
SEMESTER 
: SIXTH 

SUBJECT TITLE
: MEASUREMENTS  AND  CONTROL
               


SUBJECT CODE
: 9096

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH Hrs
	TEST

Hrs
	PR Hrs
	PAPER Hrs
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	05
	01
	24
	03
	80
	20
	--
	--
	25@
	125


RATIONALE: 

The art of measurement plays an important role in all branches of engineering. With advances in technology, measurement techniques have also taken rapid strides, with many types of instrumentation devices, innovations, refinements. The course aims at making a Mechanical Engineering student familiar with the principles of instrumentation, transducers & measurement of non electrical parameters like temperature, pressure, flow, speed, force and stress. 
OBJECTIVES:

      Student will be able to:

1. Understand the principle of operation of an instrument.

2. Appreciate the concept of calibration of an instrument.

3. Select Suitable measuring device for a particular application.

4. Distinguish between various types of errors.

LEARNING STRUCTURE:


   Application

    Procedures

      Principles

        Concepts

            Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Significance of measurement:, classification of instruments, static terms and characteristics- range and span, accuracy and precision, reliability, calibration, hysterisis and dead zone, drift, sensitivity, threshold and resolution, repeatability and reproducibility, linearity. Dynamic characteristics- speed of response, fidelity and dynamic errors, overshoot. Measurement of error- classification of errors, environmental errors, signal transmission errors, observation errors, operational errors.

Transducers : Classification of transducers- active and passive, resistive, inductive, capacitive, piezo, resistive, thermo resistive

 Specification, selection and application for pressure, temperature, flow, humidity, displacement, velocity, force, strain, sound.
	18

	02
	Control systems

Block diagram of automatic control system, closed loop system, open loop system, feed back control system, feed forward control system, servomotor mechanism, comparison of hydraulic, pneumatic, electronic control systems, proportional  control action. Applications of measurements and control for setup for boilers, air conditioners, motor speed control.
	14

	03
	Displacement measurement
Potentiometer, LVDT, Eddy current generation type, tachometer, incremental and absolute type.

Speed measurement - Mechanical Tachometers, Revolution counter & timer, Slipping Clutch Tachometer, Electrical Tachometers, Eddy current Drag Cup Tachometer, Magnetic and photoelectric pulse counting methods, Contactless Electrical tachometer, 

Inductive Pick Up, Capacitive Pick Up, Stroboscope


	12

	04
	Temperature measurements
Non-electrical methods- bimetal and liquid in glass thermometer, pressure thermometer 

Electrical methods- RTD, platinum resistance thermometer, thermistor

Thermoelectric methods- elements of thermocouple, law of intermediate temperature, law of intermediate metals, thermo emf measurement.

Quartz thermometer, Pyrometers- radiation and optical


	12

	05
	Flow measurements
Variable head flow meters, variable area meter-rota meter, turbine meter, anemometer- hot wire and hot film, electromagnetic flow meter, ultrasonic flow meter.

Strain Measurement- 

Stress-strain relation, types of strain gauges, strain gauge materials, resistance strain gauge- bonded and unbounded, types (foil, semiconductor, wire wound gauges),  , selection and installation of strain gauges load cells, rosettes
	12

	6
	Miscellaneous Measurement

Acoustics measurement- sound characteristics – intensity, frequency, pressure, power – sound level meter, piezoelectric crystal type.

Humidity measurement –hair hygrometer, Humistor hygrometer

Liquid level measurement – direct and indirect methods

Force measurement -Tool Dynamometer (Mechanical Type)

Shaft Power Measurement - Eddy Current Dynamometer, Strain Gauge Transmission Dynamometer.
	12

	Total
	80


PRACTICAL:

Skills to be developed:

Intellectual skills:

1. Analyse the result of calibration of thermister

2. Interpret calibration curve of a rotameter

3. Evaluate the stress induces in a strain gauge 

4. Verify the characteristics of photo transister and photo diode

Motor skills:
1. Test and calibration of a thermocouple

2. Handle various instruments

3. Draw the calibration curves of rotameter and thermister

4. Measure various parameters using instruments   

LIST OF PRACTICAL: 

1. Measurement of strain by using a basic strain gauge and hence verify the stress induced.

2. Speed Measurement by using Stroboscope / Magnetic / Inductive Pick Up.

3. Measurement of flow by using rotameter.

4. Displacement measurement by inductive transducer.

5. Temperature control using Thermal Reed switch & Bimetal switch.

6. Temperature calibration by using Thermocouple.

7. Determination of negative temperature coefficient and calibration of a thermister.

8. Measurement of force & weight by using a load cell.

9. Liquid Level Measurement by using Capacitive Transducer system.

10. Verify characteristics of photo transducer & photo diode.

LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Title
	Publication

	01
	A.K.Sawhney
	Mechanical Measurements & Instrumentation
	Dhanpat Rai & Sons, New Delhi.

	02
	R.V. Jalgaonkar
	Mechanical Measurement & Control
	Everest Publishing House, Pune

	03
	D.S.Kumar
	Mechanical Measurements & Control
	Metropolitan Publications, New Delhi

	04
	C.S. Narang
	Instrumentation Devices & Systems
	Tata McGraw Hill Publications

	05
	R.K.Jain
	Mechanical & Industrial Measurements
	Khanna Publications, New Delhi

	06
	B.C.Nakra and K.K.Chaudhry
	Instrumentation, Measurement and Analysis
	Tata Mc Graw Hill Publication


Use of flow measuring devices 


Selection and of use pumps & turbine under specified conditions.








Pressure Measurement


Verification of Bernoulli’s theorem


Determination of coefficient of friction


Determination of coefficient of discharge





Performance testing of pumps & Turbines





Fluid properties


Pressure


Types of flow


Impact of jet





Cavitation, Separation


Slip, Negative slip


Manometric head


Overall efficiency


Water hammer


Forms of Energy


Flow rate





Continuity Equation, Bernoulli’s Theorem


Laws of Fluid Friction, Darcy’s and Chezy’s Equation








- Pressure gauges, Manometers, Venturimeter, Pumps, Turbines





To select appropriate non traditional machining process, to operate CNC milling machine with designed program, to understand the automation and SPM, to select appropriate type of maintenance.





To study & observe the working and applications of non conventional machining processes





To operate CNC Milling machines with designed part programme





To study and observe the application of SPM and automation





To maintain & repair small machines or components & testing of machine tool accuracy





Working principles of all non conventional machining processes





Principles of part programming





Principle of SPM design and indexing





Maintenance schedules & alignment





Non conventional machines using EDM, LBM, ECM, CHM, EBM, USM, 


PAM





Axis Identification, preparatory & Miscellaneous codes, part programming





Elements of control system PLC feed back & servo control concept of SPM





Types of maintenance, repair cycle analysis & complexity house keeping TPM





Study of non traditional machining processes, CNC milling machine, automats, SPM and maintenance of machine tools





Understand, analyze and apply various aspects of Power Engineering in practical application area in relation with construction and working of IC engine, gas turbine, air compressor, refrigeration and air conditioning.








Construction, assembly, dis-assembly, and analysis of IC engine, working of turbine, boiler, condenser, cooling tower








Engine testing, combustion, propulsion 








Laws of conservation of energy


Laws of  thermodynamics.


Continuity equation


Valve timing diagram








C.O.P.


Steady flow energy equation


Boyle’s and Charles law


Avogadro’s law, psychometry





Process, strokes, stages, heat transfer, pressure drop





Enthalpy, Entropy, Cycles, Internal energy, Efficiency, T.D. work





I.C. Engine, gas turbine, Air compressor, Refrigerator and air conditioner





Measure various parameters/quantities associated with the practical situations by selecting proper & instruments and take corrective actions for deviations 








Analyse ,select & use various measuring systems & instruments for measurement of temperature, pressure, flow, displacement, force, sound, humidity etc. in practical situation.








Pascal’s law, Flow measurement, Law of Elasticity, Hooke’s law,   Equilibrium of forces, Seebeck effect, Laws of sound


Mechanical lever principle, Electromagnetic induction,  Eddy current, 





Force, pressure , Flow, temperature, power , speed ,torque ,resistance , inductance Magnetic flux, humidity, Liquid levels, stress, conductance , capacitance








Gauges, Turbine meters, Anemometer, Thermometers, Thermistor, Flow meter, Thermocouple,  Pyrometer, LVDT, RVDT, Dynamometers, Tachometers, Hygrometers, Probes, Microphones Etc.











