STATE BOARD OF TECHNICAL EDUCATION, BIHAR

Scheme of Teaching and Examinations for
VI SEMESTER DIPLOMA IN AUTOMOBILE ENGINEERING / MECH. ENGG.(AUTO)
( Effective from Session 2016-17 Batch )

THEORY
TEACHING EXAMINATION-SCHEME
SCHEME
S SUBJECT Periodsper | Hours| Teacher's Class End Total Pass Pass Credits
No. SUBJECT CODE Week of Assessment Test Semester Marks | Marks | Marksin
' Exam. (TA) (CT) | Exam.(ESE) (A+B+C)| ESE the
Marks Marks Marks Subject
A B C
1. |Management 1600601 03 03 10 20 70 100 28 40 03
(Common)
2. |Automotive
Electrical & 1633602 03 03 10 20 70 100 28 40 03
Electronic Systems
3.
Transport 1633603 03 03 10 20 70 100 28 40 03
Management
4. |Vehicle 1633604 03 03 10 20 70 100 28 40 03
Maintenance
5. [Elective—(Any 1625605/
One) 1633605 03 03 10 20 70 100 28 40 03
Elective- (i) Alternate Energy Sources (i) Automobile Air Conditioning (iii) CAD -CAM And
And Management (1625605A) (1633605B) Automation (1625605D)
‘ Total :- 15 ‘ ‘ ‘ 350 500 ‘ ‘
PRACTICAL
TEACHING EXAMINATION-SCHEME
SCHEME
Sr. SUBJECT SUBJECT Hours of Practical (ESE) Total PassMarksin| Credits
No. CODE Periods per Exam. Marks the Subject
Week (A+B)
Internal(A) External(B)
6. Automotive Electrical &
Electronic Systems Lab 1633606 02 03 15 35 50 20 01
’ ?_’:S' cle Maintenance 1633607 04 03 15 35 50 20 02
Total :- 06 100
TERM WORK
TEACHING EXAMINATION-SCHEME
SCHEME
Sr. SUBJECT SUBJECT Periods per Marks of Marks of Total PassMarksin| Credits
No. CODE Week Internal External Marks the Subject
Examiner Examiner (X+Y)
(X) ()
8. | Transport Management - TW 1633608 02 07 18 25 10 01
9.  [Elective—(Any One 1625609/
(Any One) PP 02 07 18 25 10 01
Elective - (i) Alternate Energy Sources And (ii) Automobile Air (iii) CAD -CAM And
Management (1625609A) - TW Conditioning(1633609B) - TW Automation (1625609D) - TW
10. |Professional Practices- VI - TW 1625610 02 07 18 25 10 01
11. |Industria PrOj ect-TW 1633611 04 15 35 50 20 02
12. | Special Purpose Vehicles- TW 1633612 02 07 18 25 10 01
Total :- 12 150
Total Marks = 750 24

Total Periods per week Each of duration One Hour

33




MANAGEMENT (COMMON)

Subject Code
1600601

Theory

Credits

No. of Periods Per Week

Full Marks

100

T

P/S

ESE

70

TA

10

03

CT

20

CONTENTS: THEORY

Name of the Topic

Hrs/week

Marks

Unit -1

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.P.R.)

02

Unit -2

Management Process:-

2.1 What is Management?

Evolution

Various definitions

Concept of management
Levels of management
Administration & management

Scientific management by F.W.Taylor

2.2 Principles of Management (14 principles of Henry Fayol)

2.3 Functions of Management

Planning
Organizing
Directing

Controlling

07

10




Unit -3

Organizational Management
3.1 Organization :-

e Definition

® Stepsin organization

3.2 Types of

organization

e Line

® Line & staff

e  Functional 07 12
® Project
3.3 Departme
ntatin
e Centralized & Decentralized
e Authority & Responsibility
e Span of Control
3.4 Forms of
ownership
® Propriotership
e Partnership
e Joint stock
Unit -4 | Human Resource Management
4.1 Personnel Management
® Introduction
e Definition
® Functions
08 14

4.2 Staffing
® Introduction to HR Planning
® Recruitment Procedure
4.3 Personnel- Training & Development
® Types of training
» Induction
» Skill Enhancement
4.4 Leadership & Motivation
e Maslow’s Theory of Motivation
4.5 Safety Management
e Causes of accident
e Safety precautions
4.6 Introduction to —
e Factory Act
e ESIACct
e  Workmen Compensation Act
e Industrial Dispute Act




Unit-5 [Financial

Management:-
5.1. Financial Management- Objectives & Functions
5.2. Capital Generation & Management

Types of Capitals
Sources of raising Capital

5.3. Budgets and accounts

* vy

Types of Budgets

Production Budget (including Variance Report )

Labour Budget

Introduction to Profit & Loss Account ( only concepts) ; Balance
Sheet

5.4 Introduction to —

Excise Tax
Service Tax
Income Tax

\/AT

08

14

Unit-6

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

Objects of Purchasing
Functions of Purchase Dept.
Steps in Purchasing

6.5 Modern Techniques of Material Management

Introductory treatment to JIT / SAP / ERP

08

14

Unit-7

Project Management ( No Numericals)
7.1 Project Management

Introduction & Meaning
Introduction to CPM & PERT Technique
Concept of Break Even Analysis

7.2 Quality Management

Definition of Quality , concept of Quality , Quality
Circle, Quality Assurance
Introduction to TQM, Kaizen, 5 ‘S’, & 6 Sigma

08

06

Total

48

70

Text/ Reference Books :-

Titles of the Book

Name of Authors

Name of the Publisher

Industrial Engg & Management Dr. O.P. Khanna

Dhanpal Rai & sons New

Business Administration & Management Dr. S.C. Saksena

Sahitya Bhavan Agra

The process of Management

Andrew R. McGill

W.H. Newman E.Kirby Warren Prentice- Hall

Industrial Management Rustom S. Davar Khanna Publication
Industrial Organisation & Management Banga & Sharma Khanna Publication
Industrial Management Jhamb & Bokil Everest Publication , Pune

The fundamental of design management | Kathryn Best




AUTOMOTIVE ELECTRICAL AND ELECTRONIC SYSTEMS

(AUTOMOBILE ENGINEERING GROUP)

Subject Code s Th%ory — - . Credits
No. of Periods Per W Full Marks 100
1633602 L T PIS ESE 70 03
03 — — TA 10
— — — CT 20
CONTENTS: THEORY
Name of the Topic Hrs/ Marks
week
Unit-1 | Electrical & Electronic Components
1.1 Purpose and operation of electrical components like switches, relays,
solenoids, buzzers, and resistors.
1.2 Purpose of circuit protection devices like fuses, maxi fuses, circuit
breakers (Manual and automatic resetting types.) and fusible links
3 Testing of circuit defects like open circuit, shorts, shorts to grounds, voltage
drop. Working of Electromagnetic gauges like temp Gauges, fuel gauge, 12 18
engine oil pressure gauge, Speedo-meter gauge. Features of scan tester.
1.6 Working of electrical accessories like wind shield wiper, washer pumps,
blower motor, electro chromic mirror, power window, power seat, power|
door lock
Unit -2 Battery
2.1 Lead acid battery — components & operation.
2.2 Maintenance free battery — construction.
2.3 Concept of Low maintenance battery.
2.4 Hybrid Battery — construction.
2.5 Battery ratings and specifications.
2.6 Battery maintenance and safety precautions.
2.7 Battery testing — Battery terminal test, Leakage test, Specific 08 12
Gravity. Test, Open circuit test, Capacity test, Battery drain test.
2.8 Battery charging — Initial charging procedure, dry charged battery-
precautions. Slow and fast rate charging and trickle charging.
2.9 Jump starting-Procedure and precautions.
2.10Factors affecting battery life.
2.11Battery failures — cycle failure ,internal short circuit, overcharging, local
action and sulphation
Unit-3 | Starting And Charging System 04 06
Part A
3.1 Construction and working of starting system.Types of starter drive
(Bendix and overrunning clutch types only) construction and working.
3.2 Testing of starting system — Quick testing, Current draw test,
Insulated circuit resistance test, Ground circuit test, No crank test,
free speed test.
Part B
3.3 Construction & operation of aternator. Initial excitation and self
excitation. 06 10
3.4 Alternator testing — Current out put test, Field current draw test.
Regulator output test.
3.5 Alternator components testing- rotor, stator, Internal regulator and
rectifier.

3.6 Regulation- Electronic, Computer Regulation circuit layout and operation.

3.7 Operation of charge indicator light circuit.




Unit -4

Ignition Systems

4.1 Need of ignition system.

4.2 Triggering of Primary circuit — Inductive, Hall Effect and Optical
method. Mutual Induction.

4.3 Classification of ignition systems on basis of — a) triggering system
b) source-battery & magneto c) spark timing- dual spark timing
(vacuum and centrifugal advance), electronic spark timing

4.3 Magneto ignition system- construction and working of CDI system.

4.4 Components of ignition system:- Ignition coil types, Distributor,
spark plug, cords, and condenser.

4.5 Advance & retard timing mechanism-construction and working.

4.6 Electronic (or solid state) ignition system with distributor- circuit
diagram and working.

4.7 Distributor less/ computer controlled coil ignition system operation.

4.8 Sensors and Ignition Control Module for triggering and timing of spark.

08

12

Unit-5

Advanced lighting accessories -fundamentals
5.1 Operation of automatic headlight dimming.

5.2 Operation of automatic on/off headlight with time delay.
5.3 Useand working of fiber optics & its diagnosis

5.4 Operation of keyless entry

5.5 Operation of common anti-theft system

5.6 Purpose & operation of automatic door lock system

05

06

Unit-6

Diagnosis of electronic components & Systems
6.1 Sensor testing:- Oxygen sensor, Engine coolant sensor, Intake air
temp. sensor, Throttle position sensor, Manifold absolute pressure sensor.
6.2 Electronic fuel Injector testing:- only sound test, Ohmmeter test.
6.3 Onboard diagnosis (OBD):-
6.3.1 Purpose of (onboard diagnostic second generation) OBD |1,
flash codes of Malfunction indicator light.
6.3.2 OBD Il terminology:- Drive cycle, Trip, Warm up cycle
(Definitions only)
6.3.3 SAE J2012 standards Diagnostic Trouble Code(DTC) :-5 digits only
6.4 Troubles of electronic gauges like.
6.4.1 Gauge reads low constantly.
6.4.2 Gauge reads high constantly.
6.4.3 Inaccurate Gauge reading.

05

06

Total

48

70




Text / Reference Books:

Titles of the Book

Name of Authors

Name of the Publisher

Automotive Electricity, Electronics & Computer
Controls

Barry Hollenbeck

Delmar Publishers

Automotive Technology: A System Approach

Jack Erjavec, Robert
Scharff

Demar Publisher Inc

Automotive Electrical Equipment

P.L. Konhli

Tata McGraw-Hill

Automotive electronic systems

Trevor Méellard

ELBS

Automobile electrical & electronic systems

Tom Denton

Diagnosis and troubleshooting of automotive
electrical,electronics & computer engineering

James Haldeman




TRANSPORT MANAGEMENT
(AUTOMOBILE ENGINEERING GROUP)

Subject Code Theory Credits
No. of Periods Per Week Full Marks 100
1633603 L T PIS ESE 70 02
03 — — TA 10
— — — CT 20
CONTENTS: THEORY
Name of Topics Hrs/week |Marks
Unit-1 | Introduction to transport management
1.1 Motor Vehicle Act:
Short titlesused in MV A, Definitions, Terms regarding vehicle.
1.2 Licensing of Drivers of Motor Vehicle:
14 20

Necessity, Age limit, Responsibility of owners, Restriction on holding a
driving license, General, Preliminary test and driving test.

1.3 Conductor’slicense:

Necessity, Eligibility, Documents required and rules for conductors.

1.4 Registration of Vehicles:

Necessity, Where to be made, How to be made, Temporary registration,

Production of vehicle at the time of registration, Form and manner of display

of registration mark, Size of letters and numerals of registration

mark, Transfer of Ownership of Motor Vehicle.

1.5 Control of Transport:

Transport authorities, Difference between STA & RTA,

Necessity of Permit, All types of Permit, Transfer of permit, Temporary
permit, Tourist permit, National permit. Speed limits.

1.6 Construction of Motor Vehicle:

Overall dimensions, General provision regarding construction and

maintenance of motor vehicle. Power of central government to make rules.

1.7 Taxation:

Objectives, Basis of taxation, Methods of levying tax, Tax exemption.
1.8 Insurance:

Motor Vehicle Insurance, No-fault liability, Procedure for accident claim.




Unit -2

Transport Management

Part A

2.1 Termsused in transportation:

Road transport service, Transport vehicle, Public service vehicle, Goods

vehicle, Public place, Depot, Route, Trip, Timetable, Vehicle schedule, Fare.

2.2 Comparison of Modes of transport.

2.3 Requirements of goods and passenger transport on the basis
of —

Volume, type, weight of material; class of passenger.

2.4 Basic elementsin Transport Management:

2.4.1 Market potential:

Type of goods/ passengers, Period of use, Probable competition.

2.4.2 Selection of vehicle:

Type of load, Class of passenger, Type of service.

2.4.2 Organization setup:

Govt., Semi Govt., Private.

2.4.4 L egal compliance:

Documents required as per MV A, Registration.

2.4.5 Policies of transport organization:

Policies towards passenger, employees, like Long distance service, Express service,
Night service and others.

Part B

2.4.6 Layout of organization:

L ocation, elements consider ed in location, Passenger amenities,
infrastructural facilities.

2.4.7 Scheduling:

Basic factors in bus, crew(staff) and maintenance scheduling, calculation

of number of buses.

2.4.8 Freight calculation:

Time base, Distance base, Contract, per passenger, cubic feet tone
method. Structure of fare, fixed cost- M aintenance cost, depreciation
cost, insurance, interest on capital, variable cost, Hiring of trucks, Toall,
staff wages, M iscellaneous cost.

2.4.9Record keeping :

Log book, Trip operational sheet, Vehicle ledger, Truck history card,
Monthly operational sheet, Goods consignment note, various types of
bookings, Use of Computer.

06

08




Unit-3 | Estimation and Valuation of Vehicle:
3.1 Role of surveyor.
3.2 Procedure of survey and valuation of vehicle. 08 12
3.3 Accident survey report.
3.4 Importance of warranty system and protection of law: How to deal
with defects, benefits of warranty system. Protection of law.
3.5 Buying a new vehicle: Factors to be considered -
Ex-showroom price and on road price, use of vehicle, when and where to
buy, Closing the deal, Running in. inspecting the vehicle, Points to check: test
drive, Controls, Bonnet, Suspension, Switches, Seat, Noise, Ventilation, Safety,
Boot, Interior Storage.
3.6 Buying aused vehicle:
When & whereto buy: Dealers, used car firms, Private sellers, Garages,
Auctions.
Factors to be considered-- Depreciation, Model and year, Qil leak, Oil
Pressure, Exhaust , Battery, Odometer, Bonnet, Crash damage, Rust,
Suspension damage, Tyres, Switches & accessories, Lights, Chrome, Wiring ,
Steering, Hydraulic System, Structural corrosion, Floor, Test drive.
3.7 Preparationsfor selling :
When to sell, How to sell, Auctions, Garages, Private sale, Preparing the car,
Documentation, Selling price, Safeguards.
Unit-4 | Driving sKills:
4.1 Instructionsin driving of motor vehicle:
Driving theory, traffic education, light vehicle driving practice, Vehicle
mechanism & repair, Public relations for drivers, Fire hazards, vehicle
maintenance, first aid.
4.2 Traffic signs:
M andatory signs, Cautionary signs, Informatory signs. Traffic signals. 08 12
Causes of accident and remedies.
4.3 Measuresto avoid accidents
4.4 Defensivedriving :
4.5 Rain and flood, fog and mist, snow and ice,
4.6 Fitnesstodrive:
Driving and age, stress due to traffic jam, night driving.
Unit-5 | Motor Industry 08 12
5.1 The Automobile Industry In India (Collection of Dataof various
companies)
5.2 Importance of Automobile Engineer.
5.3 Working of Various State Transport Organizations. (MSRTC, BEST)
Unit- 6 | Functions & Rolein Automobile Industry:
Various Research Organizations like- Central Institute of Road Transport.
Automotive Research Association of India.
Vehicle Research, Development & Establishment. Central Road Research 04 06
Institute.
Petroleum Conservation & Research Association
Total 48 70




Text/ Reference Books:

Titles of the Book

Name of Authors

Name of the Publisher

Passenger Amenitiesin STU Dr. P. Sudarsanam. CIRT, Pune
Fare structurein STU Dr. P. Sudarsanam. CIRT, Pune
Bus station Management Dr. P. Sudarsanam. CIRT, Pune.
Bus & Crew scheduling Dr. P. Sudarsanam CIRT, Pune.

Industrial Organization & Management

O.P. Khanna

Dhanpat Rai & sons

Compedium of Transport Terms

Dr. P.G. Patankar. Director.

CIRT, Pune

Vahan Mitra Bharat Kalaskar Sanjivini Prakashan, Pune

Drive Publications Limited Automobile
-- Book Of The Car Association
Airline Marketing and Management Stephan Shaw

Practical Transport management

Andrew Hastie




VEHICLE MAINTENANCE
(AUTOMOBILE ENGINEERING GROUP)

Subject Code s Th%ory — - . Credits
No. of Periods Per W Full Marks 100
1633604 L T PIS ESE 70 03
03 — — TA 10
— — — CT 20
CONTENTS: THEORY
Name of Topics Hrs/week | Marks
Unit-1 Auto Workshop Layout & Equipments
1.1 General safety precautions and procedures.
1.2 Functions of Genera shop equipments and tools (of the below
mentioned tools and equipments only) -wheel balancer, wheel
aigner, crankshaft aligner and straightner, engine analyzer, arbor
press, drill press, battery charger, tyre changer, car washer, lift, 06 10
FIP calibration machine, head light aligner, valve grinder, honing
machine, cylinder boring machine.
1.3 Layout with equipments required for dealers of two- wheeler,
Four wheelers - cars and commercial vehicles. For road - side
garages.
Layout of modern workshop for specialised job work, crankshaft
grinding, engine (re-boring), F.I.P repairs, crankshaft journal
boring, brake drum boring.
Unit -2 Maintenance management and record K eeping
2.1 Necessity of maintenance
2.2 Types of maintenance and their applications
2.2.1 Preventive maintenance system.
2.2.2 Scheduled maintenance system
2.2.3 Break down maintenance system 06 08
2.3 Generad maintenance schedule -Daily, weekly, monthly &
periodic maintenance. for various vehicles -Two —wheelers, LMV,
HMV
2.4 Genera servicing procedure. Decision to repair or replace.
2.5 Workshop records- history sheet, work order, activity file
Unit - 3 Engine Maintenance
Part A:
3.1 Troubles, Causes & remediesin engine, fuel system, cooling 08 12
system, lubrication system & MPFI Engine.
3.2 Checking and Servicing of following engine components:
cylinder head, cylinder block, cylinder liners, piston, piston ring,
crank-shaft, connecting rod, valves.
3.3 Tuning of engine
Part B:
3.4 Fuel feed system service carburetor dismantling, cleaning and
tuning, injector cleaning and testing, FIP phasing and calibration,
MPFI -injector testing and cleaning. sensor testing ).
3.5 Lubrication system service. — change ail filter, check oil pump, 09 14

and diagnose causes for excessive oil consumption, external oil

leakage, and low oil pressure in an automobile engine.




Unit -4

Chassis & Body Maintenance

Part A:

4.1 Checking and repairing of Clutch for clutch plate thickness, run-
out, rivet depth, warpage of pressure plate.

4.2 Adjustment of clutch.

4.3 Troubles, Causes and remedies of clutch.

4.4 Checking gearbox for run out of main shaft and lay shaft, for
wear of synchronizer and worn bearings, checking oil seals.

4.5 Troubles, Causes and remedies of gearbox

4.6 Checking and adjusting differential for ring gear run-out,
backlash in ring gear, tooth contact between ring gear and pinion,
bearing prel oad.

4.7 Troubles, Causes and remedies of propeller shaft, differential and
rear axle.

4.8 Inspection and repair of master cylinder, wheel cylinder, brake
drum, brake disc, brake linings and brake pads.

10

14

4.9 Adjustment of hydraulic brakes — shoe clearance, brake pedal free
travel, peda to wall clearance, parking brake adjustment.

4.10Bleeding of hydraulic brakes

4.11Troubles, Causes and remedies in brake system.

Part B:

4.12Troubles, Causes and remedies of suspension system. Lubrication
of leaf springs

4.13Procedure of wheel alignment (after chassis height adjustment) by
wheel alignment gauges and procedure of wheel balancing.
Troubles, Causes and remedies of steering system.

4.14Care of wheels and tires, retreading of tires and vulcanizing. Tire
rotation.

4.15Frame repairs (cracks, loose rivets, skewness in frames) and
alignments.

4.16Body repairs- denting, denting tools and equipments

4.17Repainting procedure, patch work.

4.18Painting defects.

4.19Adjustment of doors and locks

09

12

Total

48

70




Text / Reference Books:

Titles of the Book Name of Authors Name of the Publisher
Automotive Service Tim Gills Delmar Publisher Inc.
Automobile Mechanics Crouse/ Anglin. TATA McGraw —HILL
Automobile Engineering Vol. Il Auto | Anil Chikara Satya Prakashan, New Delhi
Marketing and Workshop Techniques

Automobile Engineering Vol. IV Body | Anil Chikara Satya Prakashan, New Delhi
repair techniques

Automobile Engineering Vol. V Paint Anil Chikara Satya Prakashan, New Delhi

techniques

Automobile Engineering Vol. |

Dr. Kirpa Singh

Standard Publishers.

Motor Automotive Technology

Anthony Schwaller

Demar Publisher Inc.

Automotive Engine Performance

Ken Layne

Prentice Hall Career Technology

Heavy Duty Truck System

lan Norman, Robert Scharff, John
Corinchoke

Demar Publisher Inc.

Santro & Accent Basic training Book

Hyundai Motors India Ltd.

Service Manuals of al

Maruti motors India Ltd.

Euro -1l vehicles.

Automotive Mechanics

S.Srinivasan

TataMcGraw Hill.

Maintenance and repair of road vehicles

Roy Brooks,Jack Herst John Whip




ELECTIVE-(ANY ONE)- (i) ALTERNATE ENERGY SOURCESAND
MANAGEMENT (MECHANICAL ENGINEERING GROUP)

Subject Code s Th%ory — - . Credits
No. of Periods Per W Full Marks 100
16256054 L T PIS ESE 70 03
03 — — TA 10
— — — CT 20
CONTENTS: THEORY
Name of Topics Hrs/week| Marks
Unit-1 | Introduction to Energy Sources
11 Introduction.
1.2  Major sources of energy: Renewable and Non-renewable.
1.3  Primary and secondary energy sources. 06 04
1.4  Energy Scenario:
- Prospects of alternate energy sources.
- Need of Alternate energy sources.
Unit-2 | Solar Energy
2.1  Principle of conversion of solar energy into heat and electricity
2.2  Solar Radiation: Solar Radiations at earth’s surface
Solar Radiation Geometry: Declination, hour angle, atitude angle, incident 08 10
angle, zenith angle, solar azimuth angle
2.3  Applications of Solar energy: -
- Construction and working of typical flat plate collector and
solar concentrating collectors and their applications,
advantages and limitations
- Space heating and cooling.
- Photovoltaic electric conversion.
- Solar distillation, Solar cooking and furnace.
- Solar pumping and Green House.
- Agriculture and Industrial process heat. (no derivations and
numericals)
Unit-3 | Wind Energy
3.1  Basic Principle of wind energy conversion.
3.2 Powerinwind, Available wind power formulation, Power coefficient,
Maximum power
3.3 Main considerationsin selecting a site for wind mills.
34  Advantages and limitations of wind energy conversion. 06 08
3.5  Classfication of wind mills
3.6 Construction and working of horizontal and vertical axiswind
mills, their comparison
3.7  Main applications of wind energy for power generation and pumping.
Unit-4 | Energy from Biomass
4.1  Common species recommended for biomass.
4.2  Methods for obtaining energy from biomass
4.3  Thermal classification of biomass
a) Gasified, b) Fixed bed and fluidized 08 12
4.4  Application of gasifier
45  Biodiesd production and application
46  Agriculture waste as a biomass
4.7  Biomass digester
4.8 Comparison of Biomass with conventional fuels




Unit-5

Energy Conservation

A. Energy conservation and Management:-

5.1  Global and Indian energy market
5.2  Energy scenario in various sectors and Indian economy 04 08
5.3  Need and importance of energy conservation and management
54  Concept of Payback period, Return on investment (ROI),
5.5 Lifecyclecost, Sankey diagrams, specific energy consumption.
Unit-6 | Energy Conservation Techniques
6.1  Distribution of energy consumption
6.2  Principles of energy conservation. 08 14
6.3  Energy audit
6.4  Typesof audit
6.5 Methods of energy conservation
6.6  Cogeneration and its application
6.7  Combined cycle system
6.8  Concept of energy management
6.9  Study of different energy management techniques like
- Analysis of input
- Reuse and recycling of waste
- Energy education
- Conservative technique and energy audit
Unit-7 | Economic approach of Energy Conservation
7.1 Costing of utilities like steam, compressed air, electricity and water.
7.2  Waysof improving boiler efficiency
7.3 Thermal insulation, Critical thickness of insulation. 08 14
7.4  Waste heat recovery systems, their applications, criteriafor installing
unit.
Total 48 70




Text/ Reference Books:

Titles of the Book Name of Authors Name of the Publisher

Non conventional energy Resources Dr B.H.Khan TataMcGraw Hill

Non conventional energy sources G.D. Rai Khanna publication

Solar energy S. P. Sukhatme TataMcGraw Hill

Solar energy H. P. Garg TataMcGraw Hill
Arrora Domkundwar

Power plant engineering

Dhanpat Rai & co.

India- The energy sector

P.H. Henderson

Oxford University Press

Industrial energy conservation

D. A. Ray Pergaman Press
Energy management handbook W. C. Turner Wiley Press
Non-conventional energy source K. M. Mittal B

Energy resource management

Krupal Singh Jogi

Sarup and sons

Renewable & novel energy sources

S.L Sah

Renewable enrgy in non- technical language

Ann Chambers

2.Cassettes/CD/websites;

1. CDs developed by National Power Training Institute, (Under the ministry of Power, Government of India)

Opposite VNIT, South Ambazari road, Nagpur

2. Website of Bureau of Energy and Efficiency.(www.bee-india.nic.in)

3. Website for Akshay Urja News Bulletin. (www.mnes.nic.in)




ELECTIVE-(ANY ONE)- (ii) AUTOMOBILE AIR CONDITIONING

(AUTOMOBILE ENGINEERING GROUP)

Subject Code Theory Credits
No. of Periods Per Week Full Marks 100
16336058 L T P/S ESE 70 03
03 — — TA 10
— CT 20

CONTENTS: THEORY

Name of the Topic

Hrs/week |Marks

Unit -1

Introduction
1.1Environmenta & safety aspectsin heating, ventilation & air
conditioning systems

1.2 Human comfort control - comfort zone, air movement, wind chill factor,
odour problems & effects of humidity.

1.3 Heat transfer fundamentas- forced & natural convection,
radiation, evaporation & conduction.

1.4 Requirements of heating, ventilation & air conditioning in cars, multi
utility vehicles, vans, safari, heavy passenger vehicles, coaches, cargo
vehicle cabin, vehicle carrying perishable commodities & cryogenic
substances.

1.5 Controlled & uncontrolled ventilation - working, application &
comparison.

06

10

Unit -2

Case & Duct System

2.1 Construction & working of Air intake section, core section & distribution
section.

2.2 Construction & working of Downstream, upstream, split & hybrid.

2.3 Construction & working of rear heating & cooling system.

06

10

Unit -3

Air Conditioning System

Part A

3.1 General layout of Air conditioning system.

3.2Construction & working of following refrigeration sub systems —
thermostatic expansion valve, fixed orifice tube & rotary vane air cycle
System.

3.3 Construction & working of evaporator, condenser, accumulator.

3.4 Recelver driers & accumulator- Types, construction & waorking

3.5 Construction & working of reciprocating, scroll & rotary vane compressors.
Drive systems for compressors.

06

10

Part B
3.1 Construction & working of electromagnetic clutch
3.2 Metering devices- comparison of thermostatic expansion vave & fixed
orifice tube.
Typesworking & comparison of thermostatic expansion valves
i.e. Hvalve, block type, internally equalized & externally equalized.
3.3 Functions of thermostatic expansion valve i.e. Throttling action, modulating
action & controlling action.

Construction & working of remote bulb.

06

10




Unit - 4

System Control Devices & Electrical Circuits

4.1 System controls - Construction & working of typical vacuum system &
electronic temperature control system.

4.2 Construction & working of vacuum operated devices i.e. vacuum reserve
tank, vacuum restrictor, vacuum motor, check valve & check relays.

4.3 Switches - Construction & working of high- side temperature switch, low-
side temperature switch, high- pressure switch, low- pressure switch,
pressure regulator, ambient switch & superheat switch.

4.4 Sensors- Construction & working of sun load sensor, outside temperature
Sensor & in car temperature Sensors.

4.5 Construction & working of Aspirator.

4.6 Construction & working of blower clutch control, heater control, and time
delay relay for heater control.

4.7 Mode doors and temperature doors.

4.8 Electrical circuits- Typical climate control system & Electronic climate control

system, their electrical circuits & working.

11

14

Unit-5

Repairs & maintenance of Air Conditioning system
5.1Visua & acoustic check, side glass, leak test, temperature test, Procedure
of charging & discharging. Moisture removal procedure.

5.2 Service equipments & tools —Vacuum pump, Manifold &
gauge i.e. Low side & high side, gauge calibration, recovery
unit & recycling unit, Halide (freon) & Fluorescent leak
detector, nitrogen leak test

5.3 Compressor service - Symptoms, faults, cause & remedy.

5.4 Electromagnetic clutch service - Symptoms, faults, cause
& remedy.

5.5 Performance testing procedure of thermostatic expansion valve
& fixed orifice tube.

5.6 Refrigerant lubricants- Properties & types

5.7 Refrigerant- types, Packaging, storage, restrictions, color code & purity test
Hoses & connectors — construction of system hoses, charging hose with
shutoff valve & connectors.
Retrofitting from CFC- R12 to HFC- 134 A — need, procedure &
Precautions

09

12

Unit-6

Comfort Heating System
6.1 Function, construction, working, maintenance, genera faults and their
remedies of Comfort Heating System.

04

04

Total

48

70

Text / Reference Books:

Titles of the Book Name of Authors Name of the Publisher

Automobile Air Conditioning Boyce H. Dwiggins

Thomson Learning

Service Manual -- Subros Company

Service Manual - Sanden Company

Service Manual -- Baher Company

Automotive Air conditioning & Climate Stevan Daley

Automobile Engineering K.K Jain

CDs:

C. D. on various Topics of Automobile Engineering By SAE Publisher.




ELECTIVE-(ANY ONE)- (iii) CAD-CAM AND AUTOMATION
(MECHANICAL ENGINEERING GROUP)

Subject Code Theory Credits
No. of Periods Per Week Full Marks : 100
1625605D L T P/S ESE : 70 03
03 — — TA : 10
_ CT : 20

CONTENTS: THEORY

Name of the Topic Hrs/week | Marks

Unit-1 | Introduction to CAD/CAM

Computersin industrial manufacturing. Product Cycle, CAD/CAM
CAD/CAM hardware:- basic structure, CPU, Memory, 1/O devices, Storage 06 03
devices and system configuration

Unit-2 | Geometric Modelling

Requirement of geometric modelling, Types of geometric models.
Geometric construction method-sweep, solid modelling- Primitives & 10 14
Boolean operations, free formed surfaces (Classification of surface only) (No
numerical treatment)

Unit-3 | Introduction to computer numerical Control

Introduction - NC, CNC, DNC, Advantages of CNC, The
coordinate systemin CNC, 05 08
Motion control system - point to point, straight line, Continuous path
(Contouring). Application of CNC.

Unit-4 | Part programming
Fundamentals, manual part programming, NC -Words, Programming

format, part programming, use of subroutines and do loops, computer aided 12 16
part programming (APT).
Unit-5 | Industrial Robotics
Introduction, physical configuration, basic robot motions, technical
features such as - work volume, precision and speed of movement, weight 09 14
carrying capacity, drive system, End effectors, robot sensors. Application —
Material transfer, machine loading, welding, spray coating, processing
operation, assembly, inspection.
Unit-6 | Automation
Basic elements of automated system, advanced automation functions,
levels of automation. 06 10
Flexible manufacturing system :-Introduction, FMS equipment, FMS
application,
Introduction to CIM
Total 48 70
Text / Reference Books:
Titles of the Book Name of Authors Name of the Publisher
CAD/CAM Principles and Applications P.N. Rao Tata McGraw-Hill
CAD/CAM/CIM RadhaKrishna P. & Wiley EasternLtd
Subramanyam
CNC Machine B.S.Pablaand M.Adithan New age International (P)Ltd

Computer Aided design and manufacturing Groover M.P. & Zimmers Jr Prentice hall of India

Algorithms for VLSI Physical design automation | Naveed A Sherwaani

CAD/CAM/CIM P. Radhakrishnan




AUTOMOTIVE ELECTRICAL & ELECTRONIC SYSTEMSLAB

(AUTOMOBILE ENGINEERING GROUP)

Subject Code Practical Credits
No. of Periods Per Week Full Marks 50
1633606 L T P/S ESE : 50 o1
— — 02 Internal : 15
— External : 35

CONTENTS: PRACTICAL

Skills to be devel oped:
Intellectual Skills:

Understand various test procedures for battery as specified by manufacturer.

Understand the precautions while handling a battery.

Identify the alternator components, starter motor components and understand test procedure of
some of the components.

Understand principle of stroboscope operation and concept of ignition timing adjustment.
Understand the test and service procedure for spark plug, distributor and spark plug cords.
Identify and locate sensors and to understand diagnostic procedures (on-board and stand alone

diagnosis).

Motor Skills:

Take specific gravity reading using hydrometer, to correct it using temperature correction

factor.
Perform alternator tests as specified by manufacturer.
Perform alternator component tests as specified by manufacturer.

Measure parameters such as current, voltage drop using multimeter.

List of Practical:

1 Specific gravity of eectrolyte, High rate discharge test of battery. Load test of battery.

1. Alternator-component identification and output test, Regulated V oltage Output Test charging

2.

circuit resistance test. Electrical testing of rotor and stator of aternator.

Starter Motor —component identification, starter current draw test and voltage drop test. 4.
Adjustment of ignition timing of amulti cylinder engine with strobe (neon light) Inspection of
spark plug cords, Servicing of spark plugs and distributor

5. Location and identification of sensors. Stand alone diagnosis.

6. Assignment - On Board Diagnosis.

Demonstration: Trainer Kits as well as charts of electronic circuits may be prepared for Demo.




VEHICLE MAINTENANCE LAB
(AUTOMOBILE ENGINEERING GROUP)

Subject Code Practical Credits
1 7 No. of Periods Per Week Full Marks : 50
63360 L T P/S ESE : 50 02
— — 04 Internal : 15
— — — External : 35

CONTENTS: PRACTICAL

Skills to be developed
Intellectual Skills:

- Select tool and equipment for vehicle maintenance.
- Diagnose faults and suggest remedies.
- Understand tuning, backlash and detonation.

Motor Skills:

- Put vehicle on the ramp
- Usediagnostic tester
- Use service manuals for maintenance of vehicle.

List of Practical:

1.

N

Remove multi-cylinder engine from a vehicle, dismantle, clean, inspect and repair following
components.

— cylinder head for warpage and cracks, refacing by grinding or cutting, straightening
cylinder heads
— cylinder block for measurement of ovality and taperedness, cylinder boring , honing
process, changing of liners.Piston and piston rings for wear, appearance,
— piston head for signs of deposits and detonation, oversize piston, ring groove clearance,
removing and refitting rings.
Tuning of carburettor, tuning and maintenance of diesel fuel injection system.
Servicing lubrication system — change oil filter, check oil pump, diagnose causes for excessive oil
consumption, external oil leakage, and low oil pressure in an automobile engine.
Overhauling of clutch and gear box- dismantling, inspection of clutch and gearbox parts — pressure
plate, clutch plate, gear shaft bearing, synchromesh unit, shifting ring forks etc. repairing,
replacement of components and reassembling of the clutch and gear box, adjustment of shifting
mechanism. Adjust the clutch paddie.
Dismantle the propeller shaft and differential, Check wear in universal joints, straightnessin
propeller shaft, remove bushes and bearings and reassemble it. Check the differential gearsfor
wear, run out, backlash, tooth contact. Adjust the final drive and obtain even tooth contact.
Adjustment of mechanical and hydraulic brakes and renewal of brake liners, repairing of master
cylinder, wheel cylinder, brake chamber, brake bleeding, skinning scored brake drum.
To remove and refit the drag link and steering gearbox. Adjust joints and track rod ends. Do the
Adjustment of steering gear to take up backlash.
Evacuation, charging and trouble shooting of Air conditioner.




TRANSPORT MANAGEMENT -TW
(AUTOMOBILE ENGINEERING GROUP)

Subject Code Term Work Credits
No. of Periods Per Week Full Marks : 25
1633608 L T P/S I nternal : 07 01
— — 02 External : 18
CONTENTS: TERM WORK
List of Assignments/Term Work :-
S.No The following term work / assignments may be completed by agroup 5 or 6 students.
(1 Hr/ Week)
1 1. Study, fill up, highlight the important points & prepare report on following forms

under M V rules --
a. Medical certificate b. Learner’slicense. ¢ Driving license.

g. Transfer of vehicle.

d. Additionof license. e. Renewal license  f. Registration of vehicle.

2 Prepare areport on buying of anew vehicle.
3 Prepare areport on buying /selling an old vehicle.
4 Prepare areport showing different road signs and signals.
Note: It isrecommended that the eligible student as per M.V. Act should seek license upto LMV.
M. V. Acts.
Title Publication
1 Motor Vehicle Act, 1988 Home Department (M .S.)

2 Central M. V. Rules 1989 Home Department (M .S.)




ELECTIVE- (ANY ONE)- () ALTERNATE ENERGY SOURCESAND

MANAGEMENT-TW (MECHANICAL ENGINEERING GROUP)

Subject Code
1625609A

Term Work Credits
No. of Periods Per Week Full Marks : 25 01
L T P/S Internal : 07
— — 02 External : 18

CONTENTS: TERM WORK

List of Assignments/Term Work :-

S.No

1 e To collect information about global and Indian energy market.

2 e To perform an experiment on solar flat plate collector used for water heating.

3 e To study construction and working of photo voltaic cell.

4 e To study construction, working and maintenance of solar cooker.

5 e Visit to plant of solar heating system for hotel/hostel/railway station etc.

6 e To study construction and working of horizontal axis wind mill or to visit a nearest
wind farm.

7 e Tovisit abiomass/ biogas plant of municipal waste or else where.

8 e Perform energy audit for workshop/Office/Home/SSI unit.

9 e Study of various waste heat recovery devices




ELECTIVE-(ANY ONE)- (ii) AUTOMOBILE AIR CONDITIONING -TW
(AUTOMOBILE ENGINEERING GROUP)

Subject Code Term Work Credits
1 B No. of Periods Per Week Full Marks : 25
633609 L T P/S Internal : 07 01
— — 02 External : 18

CONTENTS: TERM WORK

S.No | List of Term Work / Assignment :-

1 Demonstration of all parts of all subsystems & assembly & disassembly of three different types
of compressors.

Identification & use of tools, gauges & equipment for servicing.

Demonstration of charging & evacuation of refrigerant from system.

Demonstration of leakage testing using soap solution & other techniques.

Diagnosis of electrical systems faults.

Diagnosis of control systems faults.

Perform lubrication of A C system & servicing of heating system.

Retrofitting from CFC- R12 to HFC- 134 A

O O | O U] »| W N

Diagnosis of various running faults in car HVA C




ELECTIVE-(ANY ONE)- (iii) CAD-CAM AND AUTOMATION -TW
(MECHANICAL ENGINEERING GROUP)

Subject Code Term Work Credits
No. of Periods Per Week Full Marks : 25 01
1625609D L T P/S Internal : 07
— 02 External : 18

CONTENTS: TERM WORK

List of Term Work / Assignment :

1. Two assignments on CAD for 2D drafting (Using AutoCAD)

2. Two assignments on CAD for 3D Modelling. (Using any 3-D Modelling software like CATIA,
ProE, Sdidworks etc.)

3. Manufacturing one turning and one Milling component on CNC.

N

. At least four assignments on part programming using subroutines do loops for turning and milling
component.

5. Report writing on visit to industry having CNC machine.

6. Report writing on visit to industry having robot Application.

7. Report writing on visit to Industry having Automation in manufacturing.




PROFESSIONAL PRACTICESVI -TW
(MECHANICAL ENGINEERING GROUP)

Subject Code Term Work
1625610 No. of Periods Per Week Full Marks : 25

Credits

L T P/S Internal : 07
— — 02 External : 18

01

CONTENTS: TERM WORK

Name of Topics

Hrs/week

Unit -1

Industrial Visits
Structured industrial visits be arranged and report of the same should be
submitted by the individual student, to form part of the term work.
TWO industrial visits may be arranged in the following areas / industries to observe -
Material Handling System, quality control charts/ production record
/ layout flow systems/ Facilities/ Hydraulic & pneumatic systems/ Working of Boilers
and steam engineering applications.

Vi) Auto / Electronic equipment manufacturing industry.

vii)  Modern service station or garage (understanding of latest scanning

& testing equipments, auto air-conditioning)
viii)  Earth Moving Equipment Maintenance Shop.
IX) Transport organization (records of transport , transport
management

20

Unit -2

Lectures by Professional / Industrial Expert / Student Seminars

based on information search to be organized from any of the

following areas (4 lectures of 2 hrs duration each):

a) Electrical accessories b) Types of Batteries c) Charging systems d)

Electronic ignition system €) Advanced auto mobile lighting accessories f) Auto sensors
& actuators g) Motor vehicle rules h) Transport management i) Estimation & valuation
of avehicle j) Buying anew / used vehicle k) Driving skillsl) Motor industry  m)
Maintenance management & record keeping n) Engine / chassis / body maintenance o)
Air conditioning & heating systems p)

Earth moving machines q) Tractors r) Excavators s) Fork lift trucks

t) Road- roller u) Automated Guided Vehicles (AGV) v) Career opportunities in RTO,
Service stations, Marketing, Surveyor, Insurance, R&D, call centers

,CAD, NDT, Ralways, Defense, Aeronautics, Marine, Software development,
Information Technology w) Continuing education / Open universities programmes
for diploma holders.

12

Unit -3

Information Search :
Search information on any TWO of the following suggested topics and write a
report (Group size — 3-5 students, Report — uptol0 pages).
Collection of information related to:
a) Buying of anew / old vehicle (cost, make, model etc.).
b) Road signs, signals & traffic regulation.
c) Motor vehicle taxes/ insurance.
d) Elements of transport.
€) Automotive batteries — Construction, features & specifications.
f) Automotive electrical / electronic accessories.
g) Starting & charging system.
h) Maintenance management & record keeping.
i) Chassis & body maintenance.
J) A Specia purpose vehicle.
k) Maintenance of Automobile air-conditioning systems.

18




Unit -4

Group Discussion:
The students should discuss in group of six to eight students and write a brief
report on the same as a part of term work. The topics of (ANY TWO) group
discussions may be selected by the faculty members. Some of the suggested topics
are-

V) Solar Vehicles/ Electric Vehicles.

vi) Vehicles — Comparison. 08

vii)  Two stroke versus Four stroke automobile engines

viii)  Tribologica aspectsin automobiles

IX) Energy Conservation In Institutes

X) Creativity and Innovativeness.

Xi) Attributes of Product Design
Student Activities :
The studentsin agroup of 3 to 4 will perform any one of the following 12
activities (other similar activities to be considered), and write a report as part of term
work.
Activity (Any Two):

V) Collecting internal communication forms.

Vi) Collecting Failure data for automobile / machines / equipments.

vii)  Study of Hydraulic Circuit of any one system/machine tool like —

dumpers, Earth moving equipment, Auto service station.
Total | 70




INDUSTRIAL PROJECT -TW
(AUTOMOBILE ENGINEERING GROUP)

Subject Code Term Work Credits
No. of Periods Per Week Full Marks : 50
1633611 L T P/S Internal : 15 02
— 04 External : 35

CONTENTS: TERM WORK

Skills to be developed

Unit -1

Intellectual Skills
1. Design the related machine components & mechanism.
2. Convert innovative or creative ideainto reality.
3. Understand & interpret drawings & mechanisms
4.  Select theviable, feasible & optimum alternative from different aternatives.

Motors sKills

Unit -2 1. Useof skillslearnt in workshop practical.
2. Assemble parts or components to form machine or mechanisms.
3. Classify & anayze the information collected. Implement the solution of
problem effectively.
Notes: 1) Project group size: Maximum 4 students.

2) Project report will be of minimum 40 pages unless otherwise specified.
3) Project diary should be maintained by each student.

Part A

-Project

A batch of maximum 4 students will select a problem and then plan, organize & execute the project
work of solving the problem in a specified duration. Student is expected to apply the knowledge &
skills acquired. Batch may select any one problem/project work from following categories.

1.

Fabrication of small machine / devices/ test rigs material handling devices jig & fixtures/
demonstration models, etc. Report involving aspects of drawing, process sheets, costing,
Installation, commissioning & testing should be prepared and submitted.

Design & fabrication of mechanisms, machines, Devices, etc. Report involving aspects of
designing & fabricating should be prepared & submitted.

Development of computer program for designing and /or drawing of machine components,
Simulation of movement & operation, 3D modeling, pick & place robots etc.

Industry sponsored projects- project related with solving the problems identified by industry
should be selected. One person / engineer from industry is expected to work as co- guide along
with guide from institution.

Literature survey based projects:Project related with collection tabulation, classification, analysis
& presentation of the information. Topic selected must be related with latest technological
developments in mechanical or mechatronix field, and should not be a part of diploma
curriculum. Report should be of min 60 pages.

Investigative projects- Project related with investigations of causes for change in
performance or structure of machine or component under different constraints through
experimentation and data analysis.

Maintenance based projects. The institute may have some machine/ equipment/ system
which are lying idle due to lack of maintenance. Students may select the specific
machines/equipment/system. Overhaul it, repair it and bring it to working condition. The
systematic procedure for maintenance to be followed and the report of the activity be
submitted




8. Industrial engineering based project: Project based on work study , method study, methods
improvement, leading to productivity improvement, data collection, data anaysis and data
interpretation be undertaken .

9. Low cost automation projects. Project based on hydraulic/pneumatic circuits resulting into
low cost automated equipment useful in the identified areas.

10. Innovative/ Creative projects — Projects related with design, develop & implementation of
new concept for some identified useful activity using PLC, robotics, non-conventional
energy sources, CIM , mechatronics, etc.

11. Environmental management systems projects: Projects related with pollution control, Solid
waste management, liquid waste management, Industrial hygiene, etc, Working model or case
study should be undertaken.

12. Market research/ survey based projects: Projected related with identification of extent of
demand, sales forecasting, Comparative study of marketing strategies, Compararative study of
channels of distribution, Impact of variables on sales volume, etc. The project involves
extensive survey & market research activities information to be collected through various
mechanisms/tools & report be prepared.

13. Project based on use of appropriate technology particularly benefiting rural society or
economically weaker section.

14. Project can be selected other than the area specified above. Project should provide viable and
feasible solution to the problem identified. Report should be of min 50 pages.

Part B- Seminar
Every student will prepare & deliver the seminar. Evaluation of seminar will be carried out by
panel of at least three teaching staff from mechanical/ production /automobile department.
15. Selection of topic for the seminar should be finalized in consultation with teacher guide
alotted for the batch to which student belongs.
16. Seminar report should be of min.10 & max. 20 pages & it should be certified by guide
teacher and head of the department
17. for presentation of seminar, following guide lines are expected to be followed:-
» Timefor presentation of seminar: 7 to 10 minutes /student.
« Timefor question/answer : 2 to 3 minutes /student
¢) Evaluation of seminar should be as follows:-
Presentation: 15 marks
Useof A. V. aids: 05 marks
Question /answer: 05 marks Total: 25marks
d) use of audio visual aids or power point presentation is desirable.
4. Topic of the seminar should not be from diploma curriculum
5. Seminar can be on project selected by batch.

Text/ Reference Books:

Titles of the Book Name of Authors Name of the Publisher
Project management & team work Karl Smith Tata Mc Graw Hill
Project management Cliffored gray & Erik Lasson Tata- Mc Graw Hill
Engineering Project management Nigel J Smith
Plant Engineers Dennis Snow
Magazines.

1. Invention intelligence magazine
2. Popular mechanics Journals/ Magazines




SPECIAL PURPOSE VEHICLES-TW
(AUTOMOBILE ENGINEERING GROUP)

Subject Code
1633612

Term Work

Credits

No. of Periods Per Week Full Marks

25

L T P/S Internal

07 01

— 02 External

18

CONTENTS: TERM WORK

Name of Topics

Hrs/week

Marks

Unit -1

Earth Moving Machines— I ntroduction

1.1 General layout, Application & Classification of earth moving machines.

Comparison of tyred & crawler tractor.
1.2 Genera Specifications of atypical earth moving machine.
1.3 Comparison between genera automobile & earth moving machine
on following parameters:

e Traveling Speed

¢ \Working conditions

e Power output & power variations

e Controls

e Torgue & torgue variations.

e Steering

e Suspension

e Fuel & fuel consumption

e Hydraulics

¢ Power take offs

e Clutch

e Brakes

e Driving license

¢ RTO registration
1.4 Implications of earth moving machines on economy & infrastructure

development:
0 Next five year plan

o0 Roleof earth moving machine in road laying, bridge construction,
building construction, tunnel, mining & in disaster management.

10

14

Unit -2

Tractor Dozer
2.1 Tractor dozer- types, layout , power train & bucket swing
Applicationsi.e. ripping, blasting Vs ripping)
2.2 Rippers—typesi.e. hinge & parallelogram, their
application & comparison.
1.6 Ripper tip selection.
1.7 Dozing, & Underwater application.
2.5 Dozer blade —typesi.e. straight dozer, angle dozer, S blade, ‘U’
blade, ‘C’ blade, ‘A’ blade, and their applications.
2.6 Track shoe construction & working.
2.7 Under carriage maintenance.
2.8 Safety precautions for Dozer operations.

07

10

Unit -3

line (Rope Oper ated Excavator)

3.1 Applications of draglinei.e. excavating channels, ditches, trenches,
underwater soil, stripping overburden, shallow grading, general
excavation, loading into hoppers, loading hauling units, sloping &
grading.(simple sketches only)

3.3 Clamshell - application, capacity, bucket, construction & size

3.4 Hoe and Cranes - their working & Application.

06

08




Unit -4 Loaders & Excavators.

safety of crawler loader operations.

& output.

bucket, ditch digging bucket, clay bucket and hydraulic grab.
4.4 Scraper: Block diagram, types— Towed & self-propeller,
45 Motor Grader —Block diagram, constructions, application,
stability & safety, capacity & outputs.

4.1 Crawler loader —working & attachmentsi.e. standard bucket, bulk
handling bucket, fork lift attachment, crane attachment Stability &

4.2 Wheeled loader —typesi.e. back hoe & front hoe, working, capacity

4.3 Hydraulic Excavator: Application, block diagram, types of buckets
& their applications e.g. 3 in 1 bucket, gector bucket, square hole

09

14

Unit-5 | Tractor:

5.1 Comparison of tractor with an automobile

5.2 Indian tractor industry

5.3 General Layout of atractor

5.4 Power train & transmission layout of atractor

5.5 Tractor Power take off itsworking & construction
5.6 Tractor tyres construction & selection

5.7 Counterweight & itsimportance

atractor

applications

5.8 Types of implementsin tractors, its uses & its effect on performance of

5.9 Power tiller- Comparison with tractors, Various attachments & its

09

14

Unit-6 |Forklift Truck , tipper & road roller

steering mechanism. Safety in operation.

6.2 Tipper — Types, construction & working tipping mechanism &
maintenance. Safety in operation of tipper.

6.3 Road roller- Types, layout , operation & maintenance.

6.1 Forklift Truck- Types, layout, lifting mechanism, counterweight &

07

10

Total 48

70

Text / Reference Books:

Titles of the Book Name of Authors

Name of the Publisher

Art of earth moving Jagman Singh

Tractors and automobile. Radichev

Tractors and their power units Burge

Earth moving plant Trucker

C. D.s: on various Topics of Automobile Engineering By SAE Publisher.




S.No

List of Assignments/Term Work :-

1 e Vit to service center of Tractor or Dozer or Excavator or Fork lift or Road roller. Write
report on various mechanisms used, service procedure adopted, cost of equipment and
other financial aspects.

2 e Visit to amine/ construction site to observe various operations of Earth Moving
Machines. Write areport on the visit.

3 e Assignment on specifications and features like hydraulic circuit, control systems of any
one earth moving machine,

4 e Assignment on specifications and capacities of any one dozer. Draw the sketches of
various dozer blades stating their applications.

5 e Assignment on applications of any one Rope operated excavator/ fork lift.

6 .

Assignment on working of crawler loader and its attachments/ road roller types and

operations.




STATE BOARD OF TECHNICAL EDUCATION, BIHAR

Scheme of Teaching and Examinations for
VI SEMESTER DIPLOMA IN AGRICULTURAL ENGINEERING

(Effectivefrom Session 2016-17 Batch)

THEORY
Sr. | SUBJECTS SUBJECT | TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Hours| Teacher's Class End Semester|  Total Pass | PassMarks )
Week of | Assessment| Test(CT)| Exam.(ESE)| Marks | Marks| inthe |Credits
Exam.| (TA)Marks Marks Marks (A+B+C)| ESE Subject
(A) (8) ©
1. | Management
(Common) 1600601 03 03 10 20 70 100 28 40 03
2. i
'\é'teCha”' s of 1611602 04 03 10 20 70 100 | 28 40 04
ructure
3. -
Farm Tractor & Non- | 444603 04 03 10 20 70 100 | 28 | 40 | 03
Conventional Energy
4,
Post Harvest 1611604 03 03 10 20 70 100 | 28 | 40 | 03
Technology
5 Elective (Any One) 1611605 03 03 10 20 70 100 28 40 03
. . . . . . (iv) Pollution and
Elective - (i) Water Resources (if) Non-Conventional Energy | (iii) Computer Aided Design & Environmental Engg
Management (1611605A) (1611605B) Drawing (1611605C) (1611605D)
| Total:- 17 | 30 | 500 | |
PRACTICAL
Sr. | SUBJECTS SUBJECT | TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Hours Practical (ESE) Total PassMarks Credits
Week of Marks inthe
Exam.| !nternal (A) | External (B) (A+B) Subject
6. | Farm Tractor & Non-
Conventional Energy Lab 1611606 06 03 15 35 50 20 02
Total:- 06 50
TERM WORK
Sr. | SUBJECTS SUBJECT TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Marks of Marks of Total PassMarksin Credits
week Internal External Marks the Subject
Examiner Examiner (X+Y)
(X) (Y)
7. i i
Agricultural Economics & 1611607 04 15 35 50 20 02
Farm Management -TW
8.
Post Harvest Technology -TW 1611608 06 15 35 50 20 02
9. | Project Work & Its Presentation Two Week
in Seminar-TW 1611609 Continuously 30 70 100 40 02
Total:- 10 200
Total Periods per week Each of duration OneHours = 33 Total Marks=750 | 24




MANAGEMENT MMON

Theory Credits
Subject Code No. of Periods Per Week Full Marks 100
1600601 = T 7S = 2w
— — — CT 20
CONTENTS; THEORY
Name of the Topics Hrs/week | Marks
Unit -1 Overview Of Business 02
1.1. Types of Business
e Service
e Manufacturing
e Trade
1.2. Industrial sectors Introduction to
¢ Engineering industry
e Process industry
e Textile industry
¢ (Chemical industry
e Agro industry
1.3 Globalization
¢ Introduction
¢ Advantages & disadvantages w.r.t. India
e 1.4 Intellectual Property Rights (I.P.R.)
Unit -2 Management Process
2.1 What is Management?
e Evolution
e Various definitions
¢ Concept of management
e Levels of management
¢ Administration & management 07
e Scientific management by F.W.Taylor
2.2 Principles of Management (14 principles of Henry Fayol)
2.3 Functions of Management
¢ Planning
e Organizing
e Directing
e (Controlling
Unit -3 Organizational Management
3.1 Organization :-
¢ Definition
e Steps in organization
3.2 Types of organization
e Line
e Line & staff
¢ Functional
® Project
3.3 Department 07
atin

e (entralized & Decentralized
e Authority & Responsibility
e Span of Control
3.4 Forms of
ownership
e Propriotership
e Partnership
* Joint stock




e (Co-operative Society
® (Govt. Sector

Unit - 4 Human Resource Management
4.1 Personnel Management
¢ Introduction
¢ Definition
e Functions
4.2 Staffing
¢ Introduction to HR Planning 08
e Recruitment Procedure
4.3 Personnel- Training & Development
¢ Types of training
¢ Induction
e Skill Enhancement
4.4 Leadership & Motivation
e Maslow’s Theory of Motivation
4.5 Safety Management
e C(Causes of accident
e Safety precautions
4.6 Introduction to -
e Factory Act
e ESIAct
e  Workmen Compensation Act Industrial Dispute Act
Unit-5 Financial Management
5.1. Financial Management- Objectives & Functions
5.2. Capital Generation & Management
e Types of Capitals
e Sources of raising Capital
5.3. Budgets and accounts
e Types of Budgets
e  Production Budget (including Variance Report) 08
¢ Labour Budget
¢ Introduction to Profit & Loss Account ( only concepts) ;
Balance Sheet
5.4 Introduction to -
e Excise Tax
e Service Tax
® Income Tax
e VAT
e Custom Duty
Unit-6 Materials Management
6.1. Inventory Management (No Numerical)
e Meaning & Objectives
6.2 ABC Analysis
6.3 Economic Order Quantity
¢ Introduction & Graphical Representation 08

6.4 Purchase Procedure
¢ Objects of Purchasing
¢ Functions of Purchase Dept.
e Steps in Purchasing
6.5 Modern Techniques of Material Management
¢ Introductory treatment to JIT / SAP / ERP




Unit-7 Project Management ( No Numerical)

7.1 Project Management
¢ Introduction & Meaning
¢ Introduction to CPM & PERT Technique
e Concept of Break Even Analysis

7.2 Quality Management 08
¢ Definition of Quality , concept of Quality,
Quality Circle, Quality Assurance
e Introduction to TQM, Kaizen, 5 ‘S’, & 6 Sigma
Total 48
Text/ Reference Books:-
Name of Authors Titles of the Book Name of the Publishe

Dr. O.P. Khanna Industrial Engg & Management

Dhanpal Rai & sons New

Business Administration &

Dr. S.C. Saksena
Management

Sahitya Bhavan Agra

W.H. Newman E.Kirby Warren | The process of Management
Andrew R. McGill

Prentice- Hall

Rustom S. Davar Industrial Management

Khanna Publication

Industrial Organisation &

B & Sh
ansa arma Management

Khanna Publication

Jhamb & Bokil Industrial Management

Everest Publication , Pune




MECHANICSOF STRUCTURE

Theory No of Period in one session : 50 Credits
Subj ect Code No. of Periods Per Week Full Marks : 100
L T P/S ESE 70
1611602 o - DS = 10 o
CT 20

RATIONALE:

This subject form an important part of Mechanical Engineering as well as other engineering branches live Agricultural Engineering
and deal s with the basic concept of the behavior of material used in machine past and in practice in different structures. The student
will be able take up design job and understand the various properties of materials and behavior under different types of load. In fact
the subject may be considered as the key of the engineering subjects dealing materials.

Objectives:

The student will be ableto

1. Understand the various problem of materials used machine.
2. Understand and analysis of various forces acting on the component of machine and the resistance offered by these components.
3. Judge the suitability of a particular material in the design.

Contents: Theory Hrsweek | Marks
Unit -1 Principal Stressand Strain [05] [08]
01.01 Normal and tangential stress on oblique planes, resultant stress.
01.02 Principa planes and principal stresses & strain (analytical and graphical
solution) simple problems.
01.03 Theory of elastic failure.
01.04 Simple problems.
Unit -2 | Centreof Gravity & Moment of Inertia [ 05] [08]
02.01 Centre of gravity, centroid and moment of Inertiaas T.1. and angle &
channel section.
02.02 Definition of moment of Inertia and radius of gyration Basic theorem of
parallel and perpendicular axes.
02.03 Moment of inertia of Rectangular, circular, section about centroidal axis.
02.04 Simple problems
Unit -3 | Bending Stressin Beam [07] [08]
03.01 Theory of simple bending, position of neutral axis. Moment of resistance,
Distribution of bending stress across the section. Bending stress in symmetrical
and unsymmetrical section, section modulus, flexural strength of a section.
03.02 Shearing stress at a section in a loaded Beam. Distribution of shear stress over
rectangular, Triangular, circular, | and T Sections.
Unit -4 Combined Direct and Bending Stresses [05] [08]
04.01 Concept of Direct and Eccentric Load.
04.02 Symmetrical Column (Rectangular and Circular) with eccentric loading about
one axis. Stress distribution at base, Maximum & minimum stress at base.
04.03 Themiddle third Rule.
04.04 Column & Chimney subjected to horizontal wind pressure.
04.05 Simple problems
Unit -5 | Stope& Deflection of Beam [07] [08]
05.01 Relation between slope, deflection & radius of curvature.
05.02 Slope and deflection calculation for cantilever and simply supported beams
subjected to concentrated and uniformly distributed load by double integration
and moment area method. Mohr’s Theorem.
05.03 Macaulay's method and its application to find deflection at a particular section
for beams subjected to point (concentrated) load as well as uniformly
distributed load.
05.04 Simple problems.




Unit -6

Columns & Struts.

06.01 Concept of columns mode of failure, classification and end conditions.

06.02 Buckling load, crushing load, slenderness Ratio, factors affecting strength of
columns.

06.03 Euler's Theory of long column. Determination of buckling and safe loads.
Assumptions and limitations of Euler’s Theory. Rankine's formula for column.
Indian standard code of column (No derivation)

06.04 Simple problems

[ 05]

[06]

Unit -7

Torsion of Shaft

07.01 Theory of pure torsion. Moment of resistance Torsional equation. Assumption
in the theory of puretorsion, Strength of solid and hollow shaft. Polar modulus.

07.02 power transmitted by shaft, stressesin Bolt and key of shaft coupling, shear
and torsional resilience.

07.03 Simple problems

[ 06]

[08]

Unit -8

Spring

08.01 Closed coil helical springs, determination of deflection, angle of twist and
stiffness under axial loading and Twisting.

08.02 Carriage spring, determination of central deflection, Number of leaves and
Radius of curvature of semi-elliptical and dliptical section of spring. Simple

[ 05]

[08]

Unit -9

Thin Cylinders and Spheres.

09.01 Failure of a cylindrical shell due to an internal pressure, circumferential and
longitudinal stress.

09.02 Change in dimensions, change in volume due to internal pressure of thin
cylinder & Thin spherica shell. Simple Problems.

[ 05]

[08]

Total

50

70

BOOKSRECOMMENTDED

Title

Author

Publisher

Strength of Material by Surender Singh

Strength of Material by Ramarutham

Strength of Material by R.S. Khurmi

5w N RrZo

Strength of Material by R.K. Rajput

Strength of Material by D.S. Bedi.

Mechanics of Strength of Material by Mahotra & Gupta.




FARM TRACTORSAND NON CONVENTIONAL ENERGY

Theory No of Period in one session : 50 Credits
Subject Code - No. of Per|o_(rjs Per Week = FuIIEI\S/IEarks : 170(?
1611603 o1 - E =t 0 03
CT 20
RATIONALE:

A diplomain Agricultural Engineering has to perform his role in farmer’s field for modern & scientific agriculture with
present farm. Tractors and other non conventional energy source thus for performing these operations. The know how is

must.
Objectives:

The present course is designed to develop the ability to perform the farm Tractors & their different systems. The limited
conventional energy source will not serve the purpose in time course is designed for non conventional energy source and its
utilization. Following are the contents to fulfill the objectives.

Contents: Theory Hrs/week | Marks
Unit -1 | Iractors [05] | [ 08]
01.01 Introduction
01.02 Classification of Tractors and its adoptability
01.03  Selection of tractors, Tractors specifications and speciaty
01.04 Tractor loading system
Unit -2 | TractorsClutches [ 04] [ 06]
02.01 Typesof clutches, construction and their working.
02.02  Clutch trouble and its remedies.
Unit -3 Tractors Transmission system [ 05] [ 08 ]
03.01 Types of transmission systems and their working.
03.02 Differential, construction and working
03.03 Final Drive
03.04 Power take- off, belt pulley, angle power drive, universal coupling.
03.05 Hydraulic operated internally and externally machinery utilization.
Unit -4 | Steering systems [ 04 ] [ 06 ]
04.01 Conventional type and power steering systems.
04.02 Maintenance of steering
Unit -5 Brake Systems [ 04 ] [ 06 ]
05.01 Mechanical, Hydraulic, Air and power brake
Unit -6 | Hitching systems [ 04] [ 08 ]
06.01 Principles of vertical and horizontal hitching.
06.02  Hitching adjustment
06.03 Draw Bar and Draw Bar horse power calculations
Unit -7 Traction and Traction Aids [ 04] [ 08 ]
07.01 Traction, Tractive effort, slip
07.02 Dead load ballast, Liquid ballast
07.03 Chain and Griddles
07.04 | andL typestrake
07.05 Roalling Resistance and Traction efficiency




Unit -8 | Automotive Technology (Theory) [10 ] | [ 10]

08.01  Past, present & future trends in Automotive Technology — Diesel
& Gasoline.

08.01.1 Engines, classification of different engines & adaptability.

08.01.2 IC Engines, Combustion chamber design, Types & application.

08.01.3 Automotive exhaust emission — constituents (Diesel & Gasoline).

08.01.4 Emission norms under MV ACE, Euro Norms & Bharat Stage

Normes.

08.01.5 Diagnostics & Test equipments — Engine Analysis, Emission

Anayzer,

ECU Scan tool, compression tester.

08.02  Diesd & Gasoline Technology.

08.02.1 Introduction, Diesel fuel layout & Components, Gasoline fuel
layout & components.

08.02.2 Diesd fuel components — function, working principle, testing,
calibration, timing, construction, components & trouble shooting,
add on modules.

08.02.3 Gasoline fuel components — function, working principles, testing,
calibration, construction, components & trouble shooting.

08.02.4 Diagnostics & Test equipments — Diesel fuel injection pump test
bench. Injector tester (Diesel), Nozzle cleaner, Petrol injector
cleaner cum tester. Test specification.

08.03.  Energy Systems.

08.03.1 Introduction, coverage, trends.

08.03.2 Starter — function, construction, working principle, components,
types, output, testing & trouble shooting.

08.03.3 Alternator — function, construction, working principle,
components, types, output, testing & trouble shooting.

08.03.4 Energy storage (batteries) — function, construction, working
principal, types, JS/DIN code Specifications, charging

Unit -9 | Non-conventional energy source. [ 10 ] [ 10 ]

09.01  Utilization of wind, solar and other non-conventiona energy

sourcein agricultural different processes.

Total 50 70

REFERENCE BOOKS:-

Sl No. Title
1 Solar Energy Utilization by G.D. Rai, Khanna Publishers
2 Solar Energy by S.P. Sukhtme Tata McGraw Hill
3 Farm Gas Engine and Tractors by Johns Fred R. Tata McGraw Hill.
4 Tractors and Their power Units by Ligidial & J.E. Coketem. John Willy & Sons.
Tractor Engine Maintenance and Repair by H.C. Jain & C.R. Rai, Standard Publisher
5 Distributors New Delhi.
6 Automotive Handbook by BOSCH.




POST HARVEST TECHNOLOGY

Theory No of Period in one session : 42 Credits
: No. of Periods Per Week Full Marks : 100
Subject Code L T P/S ESE 70
1611604 03 - — TA 10 03
CT 20
RATIONALE:

An Agricultural Engineering Diploma holder has to involve in processing works after the harvest of the farm product to
the final shape; acceptable to the consumer with the help of different processing machines. In the light of modern and
scientific agricultural methods of cultivation, modern and mechanized machine operations are essential. Thus, to get the
know how of related processing machines, its working and handling is must for quality product. This course is designed to

fulfill the objective of maintaining the qualitative and quantitative requirement with the time.

OBJECTIVE:
To bring the farm product in acceptable and nutritative form with the help of post harvest technology economically and
efficiently.
NS(') Topic L ectures/Periods
01. Introduction 04
02. Drying. 05
03. Cleaning and grading 04
04. Seed treatment 03
05. Material Handling 03
06. Bagging 03
07. Storage 03
08. Milling and threshing 03
09. Rice milling 03
10. Cane Crushing 03
11. Fruit preservation 03
12. Dairy Engineering Process Equipments 05
Total- 42
Contents: Theory Hrsweek | Marks
Unit -1 I ntroduction [04] [04]
01.01 Introduction and importance of seed processing principles
of Agricultural processing
01.02 Sequences of operations, flow diagram service offered by
processor to farmers, wheat, maize, paddy and soybean
processing.
01.03 Different stepsinvolved in seed processing
Unit -2 Drying [05] [04]
02.01 Importance of seed and grain moisture and drying.
02.02 Estimation of moisture by direct and indirect method.
02.03 Equilibrium moisture contents.
02.04 Principles of drying, drying process.
02.05 Constant ratio period and falling rate period.
02.06 Drying kinds, thin and thick bed drying.
02.07.1  Temperature and air flow reguirement.
02.07.2 Natura air and heated air drying.
02.08 Solar drying. Direct and indirect dryer, their efficiency and
economy.
Unit -3 | Cleaning and grading [04] [06]
03.01 Importance and grade factor.
03.02 Elementary study of related machines, their operations and
maintenance of air screen Machine.
03.03 Seed and grain cleaning and grading equipments.
03.04 Scalper, Grader and cleaner.
03.05 Width and roundness, shape and weight based separator,
horizontal separator, disk separator, gravity separator, rotary
cleaner their principles of operations and working.




Unit -4 | Seed Treatment [03] [06]
04.01 Seed treatment and its important and kinds of seed treatment.
04.02 Methods, advantages of treatment.
04.03 Elementary study of seed treating equipments and powdered,
slurry seed treater.
Unit -5 | Material Handling Equipments [03] [04]
05.01 Screw conveyers, belt conveyers.
05.02 Bucket elevator.
05.03 Pneumatic conveyers.
05.04 Construction of different types of conveyers and maintenance.
Unit -6 | Bagding [03] [04]
06.01 Manual bagging.
06.02 Semi automatic bagging machine.
06.03 Automatic bagging machine.
Unit -7 | Storage [03] [06]
07.01 Traditional storage system.
07.02 Storage of seeds and grains.
07.03 Grain respiration and factor effecting it.
07.04 Changes in stored product during store from germination and seed
viability.
07.05 Design of storage system and equipments, 1SI code of practice.
07.06 Storage of fresh fruits vegetables and diary and other farm
products
Unit -8 | Milling and Threshing [03] [08]
08.01 Principles of operation of Dal mills.
08.02 Requirements for optimum milling.
08.03 Milling of animal feeds.
08.04 Treatment for animal feed.
08.05 Milling equipments. Burr grinder and hammer mill.
08.06 Kath Kolhu and power ghani.
08.07 QOil extracting equipment, expeller — horizontal type.
08.08 Chaff cutter and ensilage cutter.
08.09 Threshing equipment, its principles, clearance, adjustment and
control.
Unit -9 | Rice milling, Chura mill & makhana processing [03] [08]
09.01 Elementary study and operation of modern rice milling with
line flow diagram, quality control.
09.02 Churamill and makhana processing unit.
Unit -10 | Cane crushing and juice extraction. [03] [04]
10.01 Cane crushers, manual, animal and power operated.
10.02 Soybean processing.
10.03 Juice extraction principles and juice extractor, manual and
power operated.
Unit -11 | Fruit Preservation [03] [08]
11.01 Importance of fruit preservation.
11.02 Quality of preservation.
11.03 Fruit processing, preparation of squash, jam, jelly

marmled, pickles and other products.




Unit -12 | Dairy Endineering [05] [08g]

12.01.1 Different dairy processes of milk receiving equipments.

12.01.2 Milking machine — principles and operations.

12.02.1 Pasteurization — its definition and types.

12.02.2 Its merits and demerits.

12.02.3 Different pasteurization milk flow line diagram.

12.03.1 Homogeni zation — definition and types.

12.03.2 Operation of homogenizer.

12.04.1 Cream separation principles.

12.04.2 Hand operated, power operated cream separator — its

working & maintenance.
12.05.1 Butter churns principles.
12.05.2 Type of butter churns— its construction, working and
mai ntenance.

12.05.3 Ice cream preparation -- types and ingredients mild dryer.

12.06.1 Principle s and types of milk dryer.

12.06.2 Cleaning and sterilizing equipments.

12.06.3 Adulteration test in milk and milk products.

12.06.4 Mixingin Vitamin A in milk.

Total 42 70

Sl No. | Title Author Publisher
1 Agricultural process engineering by S.M. Handerson & R.L. Perry, John Willey & Sons
2 Principles of agricultural Engineesring Vol 11 | BY A.-M. Michel & T.P. Ojha Jain Brothers
3 Dugdh Vigyan by Bhati and Lavaniya -
4 Diary Process Engineering by J.S. Warner -




ELECTIVE-(ANY ONE) - (i) WATER RESOURCE DEVELOPMENT
& MANAGEMENT

Theory No of Period in one session : 42 Credits
Subject Code No. of Periods Per Week Full Marks : 100
L T P/S ESE 70
1611605A 03 — — = e 03
CT 20
RATIONALE —

A Diplomain Agricultural Engineering has an opportunity to make himself specialized in water resource devel opment field
for up to date & complete know-how regarding the most burning problem of Indian Agriculture.
Objective:
To make perfect and acquaint with the up to date technological advancement the present effective curriculum is made to
fulfill the objectives.

SI.No.  Topics Period
01. Soil water plant relationship 07
02. Irrigation 06
03. Irrigation methods 08
04. Water resources Development 07
05. Wells and tube wells 07
06. Irrigation pumps 07
Total- 42
Contents : Theory Hr siweek Marks
Unit-1 | Lrrigation [07] [10]
01.01. Irrigation, definition & types
01.02. Importance of Irrigation in raising crops
01.03. Benefits of Irrigation
01.04. Water requirements of crops
01.05. Quiality of irrigation water
Unit -2  |Soil water plant relation [06] [12]

02.01.
02.02.

02.03.

02.04.

02.05.1.
02.05.2.
02.05.3.
02.05.4.
02.05.5.
02.05.6.
02.06.1.
02.06.2.
02.06.3.
02.06.4.

Types of agricultura soils

Classes and availability of soil water consumptive use of

water

Duty irrigation water, delta and base period

Relation between duty and delta
Classification of comm. And area
Gross command area.

Culturable commanded area.
Culturable cultivated area
Cultivatable & in cultivatable area.
Intensity of irrigation

Major crops of India (at list of Bihar)
Water requirements of major crops
Consumptive use of water.

Harmful effect of excessive use of water




Unit -3 [rrigation methods [0g] [12]
03.01.01. Method of irrigation
03.01.02.  Surface, sub surface, sprinkler irrigation
03.02.01. Flooding furrow method and contour farming.
03.02.2 Details of sub-surface irrigation.
03.02.3 Details of sprinkler irrigation.
03.024 Limitation of the method.
03.03.1 Types of sprinkler systems.
03.03.2 Perforated pipe system.
03.03.3 Based on portability.
a. Semi portable.
b. Semi permanent system.
c. Solid set system.
d. Permanent system.
03.03.4 Components of sprinkler system.
03.03.5 Classification of rotating head sprinkler system and their
characteristics and adoptability.
03.04.1 Details of the system and its components.
Unit -4 Water Resour ces Development [07] [12]
04.01 Water resources and their devel opment.
04.02 Different resources of water surface and sub-surface.
04.03 Hydrologic cycles.
04.04.1 Resources of water.
04.04.2 Ground water in filtration in rain water.
04.04.3 Porosity.
04.04.4 Water bearing stratum.
04.04.5 Ground water flow, Darcy Law and permeability.
04.04.6 Different source of tapping the ground water such as springs,
infiltration gallery,
porous pipe gallery, wells, tube wells, collectors well abrief
introduction of each
Unit -5 Wells and Tube wells [07] [12]

05.01
05.02

05.03

05.03.1
05.03.2
05.03.3
05.03.4
05.03.5
05.04.1
05.04.2
05.04.3
05.04.4
05.04.5
05.05.1
05.05.2

Irrigation wells.

Different types of wells. Introduction of different types and
classification.

Method of construction of tube well.

Boring method.

Hand boring and water jet boring method.

Percussion method or cable tool method.

Hydraulic rotary method.

Rivers rotary method.

Well assembly.

Development of well.

Sequence of operation.

Discharge equation of wells from unconfined strata.
Discharge equation of wells from confined strata.

Cavity wells. Introduction and method of construction.
Causes of failure of cavity wells and their probable remedy.




Unit -6 [rrigation Pumps [07] [12]
06.01 Irrigation Pump.
06.02 Low head lift pump.
06.03 Medium head lift pump.
06.04 High head water lift.
06.05 Wind power and water power lift pump.
06.05.1 Wind mill.
06.05.2 Positive displacement pump.
06.06.1 Animal powered reciprocating type pump.
06.06.2 Variable displacement pump.
(i) Specific speed.
(ii) Pump characteristics.
(iii) Terminology.
(iv) Effect of speed and impellor diameter on pump.
06.07 Centrifugal and its classification.
06.08 Priming.
06.09.1 Centrifugal pump horizontal type.
06.09.2 Vertical type, end closed coupled or unibuilt.
06.10 Medium lift submersible centrifugal pump with hydraulic
drive.
06.10.1 Installation of horizontal centrifugal pump.
06.10.2 Electrical connection of pumps.
06.10.3 Maintenance operation and trouble shooting of centrifugal
pump.
06.11.1 Vertical turbine pump and its construction.
06.11.2 Pump drives, direct drives, belt drive, right angled gear drive.
06.11.3 Installation of vertical turbine pumps.
06.11.4 Operation maintenance and trouble shooting of the vertical
turbine pumps.
06.12.1 Submersible pumps and its construction and operation.
06.12.2 Installation and maintenance of submersible pumps.
Total 42 70
Text Books
1. Irrigation Engineering and Water Power by B. C Punamia, Standard Publishers Distributors, New
2. :Drr?g;ﬁon by A.M Michel, Vikas Publishers.
3. Tubewell and pumps by A.M Michel, Water Technology Centre IARI, New Delhi.
4. Irrigation Engineering by S.K Garg.




ELECTIVE-(ANY ONE) - (ii) NON CONVENTIONAL ENERGY

Theory No of Period in one session : 42 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70 @
1611605B 03 — — TA 10
CT 20
RATIONALE:

Energy in an important input in al sectors of any country’s economy. The standard of living of a given country can be
directly related to per capita energy consumption. The population of the world has increased rapidly and standard of living
of human being has increased hence Energy crisis occurs. If present trend continues, the world in the year 2000 A.D will be
more crowded than that of today. The conventional source of energy are depleting and may be exhausted by the end of the
century or beginning of the next century. Nuclear energy requires skilled technicians and poses the safety as regards to
radioactive waste disposal. Solar energy and other non-conventional energy sources are the sources, those are to be utilize
in future.
Objectives:
The objective of the course content is to provide knowledge of different types of conventional & non — conventional
sources of energy.

The Student will be able to

Understand the importance of non — conventional energy in domestic Agriculture as well asindustrial sector.

Understand the conversion of these energy in to useful work.

Understand the conservation of energy in different field by using improved equipments.

Contents : Theory Hrs/week | Marks
Unit -1 | Anintroduction to Non Conventional Energy Sour ces. [07] [08]
01.01  Classification of Energy Sources (Conventional & Non
Conventional)
01.02  Availability, Comparison and limitations
01.03  World Energy futures
01.04  Renewable energy Sources — Solar energy, wind energy, Biomass
energy, Tidal Geothermal energy, OTEC, MHD Power, Mini &
Micro Hydro Plant. Its prospectsin India
Unit -2 | Solar Energy [04] [08]
01.01  Solar constant
01.02  Solar Radiation concept
01.03  Solar Radiation Geometry
01.04  Solar Radiation measurements
Unit -3 | Solar Energy Collectors. [04] [08]
03.01  Principles of the conversion of solar radiation in to Hest.
03.02  Flat-Plate Collectors & its efficiency.
03.03  Concentrating Collector (Focusing Type)
03.04  Advantages and Disadvantages of concentrating collector over
flat- plate collectors.
Unit -4 | Solar Energy Storage [04] [08]
04.01  Introduction to solar energy storage system.
04.02  Solar pond- its principle of operation & extraction of thermal
energy.
04.03  Application of solar ponds.




Unit -5 | Application of Solar Energy [04] [08]
05.01 Introduction
05.02  Solar photo — voltaic system
05.03  Solar Céll & itsprinciple
05.04  Solar cell Modules
05.05  Solar cell connecting arrangements
05.06  Application of solar Photovoltaic system (Agricultural &
Industrial)
05.07  Advantages and Disadvantages of Photovoltaic solar Energy
conversion.
05.08 Solar distillation, Solar pumping, Solar furnace, Solar cooking,
solar green house & its types.
Unit -6 | Wind Eneray. [04] [10]
06.01  Wind map of India & potentias of wind power in India
06.02 Wind speed, wind power, wind vanes.
06.03  Site selection considerations.
06.04  Basic components of WECS (Wind Energy Conversion System)
06.05  Classification of WECS system.
06.06  Advantages & Disadvantages of WECS
06.07  Types of wind —machine (Wind Energy Collectors)
06.08  Application of wind energy
Unit -7 | Energy from Biomass [07] [10]
07.01 Introduction
07.02 Biogas conversion Technologies (Thermo chemical Conversion
& Fermentation)
07.03  Biogas Generation
07.04  Factors affecting Bio-digestion or Generation of gas.
07.05 Classification of Biogas plants.
07.06  Typesof Biogas plants.
07.07  Commonly used Biogas plantsin India.
07.08  Community Bio gas plants
07.09  Materials used for Bio gas Generation.
07.10  Selection of sitesfor aBio gas plants.
07.11  Problemsrelated to Bio gas plants.
Unit -8 | Energy Conservation [08] [10]
08.01  Aneconomic Concept of Energy.
08.02  Principles and need of conservation of energy.
08.03  Energy demand Management.
08.04  Energy Accounting & Auditing
Total 42 70
BOOKS RECOMM ENTDED:-
SINo. | Title Author Publisher
1 Non — Conventional Energy Sources by G.D. Rai Khanna Publisher.
2 IRERE ISl g ERT Y0 TH0 #RR 3R TH0 Te0 AR fRwTe] yahTer |
3 Ref Book — Solar Engineering & Thermal | by John A duffie & William A Backman,
Process Willey Inte
4 Solar Energy by G.D.Rai Khanna Publisher
5 Manua of Wind Mill — Institute of Engg.
And Rura Technology, Allahabad
6 Gobar Gas Plant by Khadivillage commission
7 Bio gas technology (A practical hand book) by K.C. Khandewall
8 Advances in Biogas Technology by O.P. Chwela.
9 Solar energy utilization by B.P. Sukhtma T.M.H.
10 | Different Publication of Tata Energy

Research Institute N. Delhi




ELECTIVE-(ANY ONE) - (iii) COMPUTER AIDED DESIGN

Theory No of Period in one session : 42 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE : 70 o
1611605C 03 — — TA : 10
CT : 20

RATIONALE & OBJECTIVES: -

Today, al the workplace and living environment are being computerized. Every nook and comer computer the requirement
of the computer knows how is must. In order to prepare Diploma Engineers to work in those environments, it is essential
that they are exposed to various aspects of graphics package such as understanding the concept of CAD and its drafting
application particularly in Engineering Diploma courses. Operating a computer with good working knowledge in computer
aided design and its application form the broad competency profile of Diploma holders. This exposure will definitely
enable the student to enter the world with confidence, live in these environments in harmonious way and contribute to the
productivity.

SI.No. TOPIC PERIODS
01. Introduction to Designing and draughting Package 03
02. Understanding AUTOCAD and its commands 03
03. Basic Drawing Techniques 04
04. Accuracy and Speed 02
05 Advanced Drawing Commands 02
06. Isometric Drawings 02
07. Pseudo — 3D Drawings 03
08. Text and Units 02
09. Editing Techniques 02
10. Working with Layers 02
11. Block and Xrefs. 02
12. Dimensioning 02
13. 3D- Drawing 03
14. Wire frame Construction 03
15. 3D Faces 02
16. Working with Paper Space 02
17. Plan and Elevation of Buildings- Single Story & Multistory 03
Total 42
Contents : Theory Hrs/week | Marks
Unit-1 |[INTRODUCTION TO DESIGN AND DRAUGHTING PACKAGE [03] [04]

Traditional Draughting Techniques.
Auto Cad Draughting techniques.
Starting and finishing AUTOCAD.
Startup Dia ogue Box.

The Drawing Units

The Electronic Paper Size

Drawing Screen

Menu and Toolbars

Unit -2 |UNDERSTANDING AUTOCAD AND ITSCOMMANDS [03] [04]
Starting command, Toolbar icon, flyout Toolbar, Menu command- Pull

down, Keyboard,

Command Prompt — Working through line, circle, Area, erase, zoom, break
etc.

Editing commands- Fillet, donut, Offset, Extending, Trimming, Move,
Text, Dim, Hatch, Drag, Copy, Paste, Trim, etc.




Unit -3

BASIC DRAWING TECHNIQUES
Drawing aLine.
Drawing a Circle.
Moving an Object.
Using Grid and Snap.
Drafting setting — Snap & Grid.
Snapping to objects- the Toolbar.
Running Objects — the Toolbar.
Running Object Snap Tools.

[04 ]

[04]

Unit -4

ACCURACY AND SPEED
Opening and existing drawing.
Using Co-ordinate input
Using the Zoom Toolbar.
Aeria View.

The Purge Command.
Grips —thelittle blue boxes.
System Variables.

[02]

[04]

Unit -5

ADVANCED DRAWING COMMAND

Ray- Construction Line or Xline.

Polylines — Polyline shapes.

Rectangles

3D Polylines and Rectangles

Donuts, Splines, Ellipses, Arcs,

How to Draw a Door Arc.

Multilines- editing, creating multiline styles, Modify Multiline
Properties.

Polygons.

[02 ]

[04]

Unit -6

ISOMETRIC DRAWING
Not really 2D Drawing.
Thickness — the Z dimension.
Using Hide- the Drawing/Editing Commands.
Elevation & Thickness, Thickness limitations.

[02 ]

[04]

Unit -7

PSEUDO -3D DRAWING

Not really 2D Drawing.

Thickness — the Z dimension.

Using Hide- the Drawing/Editing Commands.
Elevation & Thickness, Thickness limitations

[03 ]

[04]

Unit -8

TEXT AND UNITS

Single Line Text, Paragraph Text.

Multiline Text Editor, the Spell Checker.
Editing Text- Text size and Plotting/ Printing.
Controlling the Drawing Units.

[02]

[04]

Unit -9

EDITING TECHNIQUES
Offset, Rotate, Stretch, Lengthen, Trim, Extend, Chamfer

[02 ]

[04]

Unit -10

WORKING WITH LAYERS

Layers — setting up anew layer.

Assigning a colour to alayer.

Making alayer current, visible or invisible.

Line types- load aline type, By Layer, By Object.
Moving Objectsto different Layers.

Scaling Line types- Lt Scale.

[02]

[04]

Unit -11

BLOCKSAND XREFS.

Blocks and Layers— Making, Inserting, Using in any Drawing.
External References — Xrefs.

Application and Values of Xrefs.

[02]

[04]

Unit -12

DIMENSIONING

The Dimension.

The Dimensioning Toolbar.

Linear Dimensioning- Object, Snap & Dimensioning
Aligned Dimensioning.

Radius & Diameter.

[02]

[04]




Unit -13

3D DRAWING.

The 3D Drawing — The coordinate Plane, WCS Icon.

The UCSICON command — Orientation of the UCS.

The X-Y Plane and Origin.

The UCS- moving up to Z axis, Naming a UCS, Rotating the UCS

Editing Objects on a UCS — using 3 Points to define a UCS, The UCS
command.

around X axis& Y axis, Looking at a UCS from behind — using View ports.

[03]

[05]

Unit -14

WIREFRAME CONSTRUCTION

Laying the base- using layers.
Placing Text on a Plane- using V ports.

[03]

[04]

Unit -15

3D FACES

3D Faces— placing 3D faces on the wire frame.
Visible 3D Face Edges, Invisible Edges.
Drawing a Window, making edges visible/invisible.

[02]

[04]

Unit -16

WORKING WITH PAPER SPACE

Use of Paper space- default layout, the default layout page anatomy.
Scaling the drawing — method 1, method 2.

Working with paper space view ports — deleting & creating, freezing
individual viewports.

[02]

[04]

Unit -17

LAN AND ELEVATION OF BUILDINGS —
SINGLE STORY AND MULTISTORY.

[03]

[05]

Total 42

70

BOOKSRECOMMENDED

S

No.

Title

Author

Publisher

1

AUTOCAD by George Omura & B. Robert

Calori.

BPB Publication.

AUTOCAD by Whelan,

Dreamtech Publication.

Principle of CAD/CAM

by Rooney & Philip

Sybex Publication.




ELECTIVE-(ANY ONE) - (iv) POLLUTION AND
ENVIRONMENTAL ENGINEERING

Theory No of Period in one session : 42 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70 o
1611605D 03 — — TA 10
CT 20

RATIONALE: With the increasing population the cost of our natural resources are being polluted day by day our
existence depends upon the natural (resources) with time the general a awarenessis necessary.
Objectives: With the view to control the pollution to reduce the pollution of natural resources the present course contentsis
structure for fulfillment of objective used on scientific technological concepts:

Sl.No. Topics Periods
01 Pollution 02
02 Air pollution 10
03 Water pollution 03
04 Radio active pollution 03
05 Land pollution 03
06 Noise pollution 03
07 Water supply and treatment 08
08 Safe sewage disposal & treatment 10
Total 42
Contents : Theory Hrsweek | Marks
Unit -1 Pollution [02] |[04]
01.01 Introduction of pollution & Definition.
01.02 Types of pollution
Unit -2 Air Pollution [10] [12]
02.01 Introduction and Definition of pollution.
02.02 Type of Air pollution, sources of Air pollution, measurement of
Air pollutes.
02.03 Effect of pollution on man, animals, plants and properly global
effect.
02.04 Mycological factors effecting air pollution criteria of Air
pollution method of abaliment and control of pollution.
02.05 Air pollution control, zoning dilution in plant modification of
process and rand material. Removal of plummets and disposal
particular matter setting chamber cyclones. Scrubbers bog falter,
electrostatic precipitators.
02.06 Removal of gassers pollutions adsorption, absorption and
incorruption.
02.07 Smoke sources, effecting measurement and control Air pollution
standard historical cases and pleads, elements of air conditioning.
Unit -3 Water pollution [03] [10]
03.01 Introduction, Definition, Properties of healthy water.
03.02 Types of water impurities, source of water pollutant its effect of
water pollution.
03.03 Water pollution control
Unit -4 Radio Active pollution: [03] [07]
04.01 Introduction, Radio Active pollution.
04.02 Radio active radiation, man-made radiation & its effects
Unit -5 L and pollution [03] [06]
05.01 Introduction, Definition.
05.02 Soil erosion, soil conservation
Unit -6 Noise pollution: [03] [07]
06.01 Introduction, Definition.
06.02 Noise pollution control.




Unit -7 Water supply and treatment

07.01.1
07.01.2

07.02.1

07.02.2

07.02.3

Importance of water quality and its purpose of treatment.

Basic principle of water and waste water treatment unit General
aspects of treatment typical flow diagrams.

Purpose and different units of treatment, types of screen
sedimentation, the array of sedimentation plan

and coagulated.

Coagulation principles and coagul ants, filtration theory slow, Rapid
and presser filters, filter trouble.

By chlorination, detention method effect of chlorination, super
chlorination and dechlorination, pre and past chlorination.

[08] | [12]

07.02.4 Water softening & removal process of temporary and permanent
hardness.
Unit -8 Safe sewage disposal & treatment [10] [12]
08.01.1 Sewage, disposal, general aspect of sewage handling pollutional
effect.
08.02.2 Methods of disposal, detention method conditions favorable for
dilution methods effects on stream.
08.02.3 Self purification stream oxygen balance lend suitability of land
treatment sewage forming sewage sickness periods.
08.03.1 Sewage treatment and its objectives.
08.03.2 Preliminary treatment.
08.03.3 Primary treatment.
08.03.4 Secondary treatment.
08.03.5 Final treatment for reuse typical flow diagrams sewage treatment
plant layout.
Total 42 70
BOOKS:
Sl Title Author Publisher
No.
1 Air pollution by Pirkernen. N
2| Air pollution by Theings.
3 | Air pollution by Ocaford. -
4 Air pollution hand book by Hokden & Audaly
5 Fundamental of Air pollution by Stermelat. -
6 Water supply by Rub N Rub-Academic Press
7 Sanitary supply by SK. Garg B
8 Waste water treatment N B
9 Water supply and sanitary Engg. By G.S. Praise die. B




FARM TRACTORSAND NON CONVENTIONAL ENERGY LAB

Practical No of Period in one session : 84 Credits
. No. of Periods Per Week Full Marks : 50
Subject Code L T PIS ESE : 50 o
1611606 — — 06 Internal : 15
External : 35

RATIONALE:
An agricultural Engineering Diploma holder has to operate the different machines and machinery by different power
sources. The tractor is the most suitable power source for multipurpose operation of field or farm machinery. To perform the
job with Quality and with good efficiency. The theoretical as well as practical know-how is must with time meeting the
limited source of conventional energy its aternate energy non conventional energy source with latest technology and its
know how is also very essential for these students.

Contents: Practical

Minimum ten experiments areto be completed by the students:- Hrsweek | Marks
Unit -1 | Familiarization of different controls on tractors and indicators and its operation. [02]
Unit -2 | Tractorsdriving practice, first without implements and after that with secondary [10]

tillage reversing in turnings.
Unit -3 | Tractor driving practice with primary tillage implements. [10]
Unit -4 | Notching of trailer and trolley reversing in turning. [06]
Unit -5 | Trouble shooting remedies, adjustments, maintenance and repair of tractor [02]
systems clutch, gear box, brake, electrical system, steering system, hydraulic system.
Unit -6 | Servicing the tractor in the job. [02]
Unit -7 | Identification of al the engine and tractor parts. [02]
Unit -8 | Identification of all the tools and instruments needs for service and repair work. [02]
Unit -9 | Estimation of per hour running cost of tractor without and with load. [02]
Unit -10 | Servicing of the hydraulic system of the tractor. [02]
Unit -11 | Study of the fabrication, quality controls, installation of awind mill pumping unit [02]
after the suitability of its site selection.
Unit -12 | Study of the fabrication, quality control, installation of a solar street light system. [02]
Unit -13 | Study of KVIC Bio gas plant system from fabrication, installation and working & [ 02]
Unit -14 | Dismantling, assembling of 5 HP diesel engine pump set. [02]
Unit -15 Stu_dy of KVIC Bio gas plant system from fabrication, installation and working & [02]
maintenance.

Unit -16 | Study of tractor travel reduction traction, efficiency, coefficient of traction, rolling [ 02]
resistance, pull drawbar, efficiency and traction aids and their use in tractor in
different condition.

Unit -17 | Operation of seed drill by the tractor. [02]
Unit -18 | Automotive Technology. [30]

18.1 Dismantling & assembling if fuel injection pump.

18.2 Dismantling & assembling of injections.

18.3  Testing of fuel injection pump on the test bench.

184 Cleantest & reset injector opening presence of diesel fuel injector.

18.,5 Identification of al the components of FIP & injector.

18.6 Dismantling & assembling of Alternator.

18.7 Dismantling & assembling of starter motor.

18.8 Identification of all the parts of Alternator and starter motor.

18.9 Testing of Alternator & starter motor on the Auto Electrical test bench.

18.10 Testing of all A E components.

18.11 Adaptability & testing of Battery & alternator on atractor.

18.12 Setting of special timing of fuel injection pump fitted in a tractor.

18.13 Measure the pollutants in exhaust emission of atractor under idling
condition.

18.14 Check the engine for serviceability using a compression tester.

18.15 Cleaning & testing of petrol injector on a petrol injector cleaner & tester.

Total 84




AGRICULTIRALL ECONOMICS & FARM MANAGEMENT-TW

Term Work No of Period in one session : 50 Credits
Subject Code No. of Periods Per Week Full Marks - 50
1611607 L T P/S Internal 15 02
— — 04 External 35
Rationale

The aim of the subject is to educate the students about the economic management of Agricultural
operation and their appropriate use.

Objective

The course is designed with following objectives
-To develop skill about setting up their own new small business as enterprises for economic games.
-To develop skill about to manage the enterprises and makes his/her business profitable by his/her Intelligence.
At least four exercises are to be completed.

Contents: Term Work Hrs/week | Marks
Unit -1 | Study of small scale Industries-its growth and significance. [08]
Unit -2 | Study of planning and preparation of project report. [08]
Unit -3 | Study about costs and returns on a 10 hectare mix farm-its illustration [08]
Unit -4 | Study of about 20 hectare dairy farm-itsillustration through suitable [08]
example.
Unit -5 | Study of grain farming programme on a4 hectare farm-itsillustration though| [ 08]
suitable example.
Unit -6 | Study about costs and returns (a 20 years planning span) on mango| [ 10]
plantation-its illustration through suitable example.
Total 50
Text Books:-
Sl. No. Name of Book Writer’s Name Publisher’s Name
01. Farm Management-An S.P Dhondyal Achal Prakashan Mandir,
Introduction to Economic Analysis Parmat, Kanpur
02. Industrial Management and S.Bhatnagar & C. Jain New Bharat Prakashan
Entrepreneurship Development Merrut- 250001
03. Fundamentals of farm business S.SJohl & T.R. Kapur Kalyain Publishers New
Management Delhi.




POST HARVEST TECHNOLOGY-TW

Term Work No of Period in one session : 84 Credits
Subject Code No. of Periods Per Week Full Marks - 50
1611608 L T P/S Internal 15 02
— — 06 External 35
RATIONALE:

Farm products are generally not in acceptable for the consumer until they are processed up to the acceptable form. They
are available in season only but their availability have to maintain through out the year in different preserved farms as well
choiced farm. For these various techniques, machines are involved. An agricultural Engineering diploma student has to be
become more perfect through practical sessional aspect so that he can be able to perform the job more confidently.

Objectives:

The present curriculum is framed in such a way so that student becomes expert in this profession. The following contents

are covered for fulfill meant of objectives.
At least t en exercises are to be done.

Contents: Term Work Hrs/week | Marks
Unit-1 Study and operation of Air screen cleaner and other cleaning Equipments. [ 03]
Unit-2 | Study and operation of Heated Air dryers. [ 03]
Unit-3 Study and operation of screw conveyors, bucket elevators and belt conveyors. [ 03]
Unit-4 Study and operation of slurry seed Treaters and power mixtures. [ 03]
Unit-5 Study of dal milling Equipment. [ 03]
Unit-6 | Study of modern rice mill. [ 03]
Unit-7 Study of storage. (Cold storage) [ 02 ]
Unit-8 Study of dairy plant. [ 03]
Unit-9 Study of processing and storage plant. [ 03]
Unit-10 | Manufacture of butter and ghee. [ 08 ]
Unit-11 | Manufacture of ice cream. [ 06 ]
Unit-12 Determination of specific gravity of milk. [ 06]
Unit-13 | Determination of fat percentage of milk. [ 06 ]
Unit-14 | Manufacture of orange squash and tomato ketchup. [ 10 ]
Unit-15 | Manufacture of Jam, Jelley & pickle, technique of presentation [ 10 ]
Unit-16 | Study of makhana processing. [ 04]
Unit-17 Study of chura processing mill. [ 04]
Unit-18 | Study of tea processing. [ 04]
Total 84

BOOKSRECOMMENDED.

1 Agricultural process engineering by S.M. Handerson & R.L. Perry, John Willey & Sons.
2. Principles of agricultural Engineesring Vol 1l by A.M. Michel & T.P. Ojha, Jain Brothers

3. Dugdh Vigyan by Bhati and Lavaniya
4. Diary Process Engineering by J.S. Warner




PROJECT WORK AND ITSPRESENTATION IN SEMINAR - TW

Term Work No of Period in one session : Credits
Subject Code - No. of Perlc_)rds Per Week - FllJ:]ltgr/lré]l;rS 1:2;3 .
1611609 — — Two Weeks External : 70
Continuously

RATIONALE:

Projects are intended to provide students of Agricultural Engg. Diploma with and ability to tackle new problem with
inquisitiveness. The project work is included in the course to develop skill to plan, organize, survey, investigation, collect
relevant data, analysis of data and take appropriate decision in the students.

OBJECTIVES: The course is designed with following objectives.
- Plan
- Organise
- Survey
- Investigation
- Collect relevant data
- Analysis of problem and data
- Taking decision
- Preparation of project or technical report
- Present the report before seminar.

SINo Topics

01. Project planning and preparation of report.
02 Project work
03 Presentation of project work before a seminar
Contents: Term Work Hrsweek | Marks

Unit-1 Project planning and preparation of report

011 Selection of project.

01.1.1 Objective of project report.

01.1.2 Need of preliminary project report

01.2  Scheduling the Activities involved in project selection.
01.3 Model format of project report

01.4 Preparation of action plan for implementation.

015 Preparation of project Report.

Unit-2 Project Work

At least two project work should be completed by the students.

02.1 Innovative technology based |andscape and gardening project in a big
infrastructure company.

02.2 Innovative technology need analysis based community devel opment
project.

02.3 New technology based design and construction of machinery project
on post harvest technology.

02.4 New technology based design and construction of machinery project
on farm and land devel opment.

02.5 Innovative technology based irrigation project (Dam project, canal
project/ tube well project etc).

02.6 Preparation of design plan based on the soil and water conservation
measures project with economic analysis.

02.7 Farm power and non-conventional energy based innovative projects.

02.8  Topic based on innovative technique, assigned project as given by
respective guide/guides.

Unit-3 Presentation of project work before seminar

Total 70
BOOKS RECOMMENDED
1. Entrepreneurship by M.K. Jain; Deepak Prakashan, Delhi, Chennai, Kanpur, Bhopal .
2. Hand book on project appraisal and follow up by D.P. Sarda.

3. Farm Management by S.P. Dhondyal; Achal Prakashan Mandir, Kanpur.



STATE BOARD OF TECHNICAL EDUCATION, BIHAR

Scheme of Teaching and Examinations for
VI SEMESTER DIPLOMA IN ARCHITECTURAL ASSISTANTSHIP

(Effective from Session 2016-17 Batch)

THEORY
Sr.| SUBJECTS SUBJECT | TEACHING EXAMINATION - SCHEME
No. CODE SCHEME
Periods per Hoursof | Teacher's Class End Total Pass Pass
Week Exam. Assessment| Test(CT) | Semester Marks | Marks| Marksin Credits
(TA) Marks Marks Exam. (A+B+C)| ESE the
(A) (B8) (ESE) Subject
Marks
©)

1. | Architectural

Design & 1637601 04 03 10 20 70 100 28 40 03

Drawing -1l
2.

RCC & Stedl 1637602 04 03 10 20 70 100 | 28 | 40 03

Structure Design
3. | Professiona

Practice & 1637603 03 03 10 20 70 100 28 40 03

Byelaws
4, ;

Acoustics & 1637604 03 03 10 20 70 100 | 28 40 03

[llumination
5. ;

Elective (Any One) | 137605 03 03 10 20 70 100 | 28 | 40 03

(i) Landscape Design (1637605A) géggggggurd Conservation (ifi) Building Maintenance

(1637605C)
Total:- 17 | 350 500 |
PRACTICAL
Sr. | SUBJECTS SUBJECT | TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Hours Practical (ESE) Total Pass Marks Credits
Week of Marks inthe
Exam.| !nter nal (A) | External (B) (A+B) Subject

Architectural Design & 1637606 06 04 15 35 50 20 03

Drawing Lab
7.

Model Making Lab.-111 1637607 06 04 15 35 50 20 02

Total:- 12 100
TERM WORK
Sr. | SUBJECTS SUBJECT TEACHING EXAMINATION - SCHEME
No. CODE SCHEME
Periods per Marks of Marks of Total Pass Marksin the Credits
week Internal External Marks Subject
Examiner Examiner (X+Y)
(X) (Y)

8. | Architectural Design &

Drawing -TW 1637608 04 15 35 50 20 02
9. | Project Work

& Presentationin 1637609 - 30 70 100 40 02

Seminar -TW

Total:- 04 150

Total Periods per week Each of duration oneHours = 33 Total Marks= 750 24




ARCHITECTURAL DESIGN & DRAWING - 11

Theory No of Period in one session : 60 Credits
i No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE : 70 03
1637601 o4 — = A S ——
CT : 20

Rationale & Objective:
Ability to assist the Architect in preparation of building plan Elevation and Section, Independently able to

handle project of Residential, Commercia and Institutional level.

Contents :Theory

Name of the Topic :- Hrs/week Marks
Unit-1 1. Preparation of Simple Residential building design (according to By-laws) of G+2. 20 20
Apartment block [2 Sheets]
Unit-2 2. Building byelaws, FAR, Setbacks, Height Restriction, Key plan and site plan of a 20 20
project. Development of a site plan of a School etc.[2 Sheets]
Unit-3. | 3. Building byelaws, FAR, Setbacks, Height Restriction, Key plan and site plan of a 20 30
project. Development of a site plan of a Hospitals and Commercial Building[2
Sheets]
Total- 60 70




R.C.C. & STEEL STRUCTURE DESIGN

Theory No of Period in one session : 60 Credits
Subject Code - No. of Perlo_lc_is Per Week = FuI:EhéEarks : 1705)
03
1637602 04 — — TA 10
CT 20
Rational:- Knowledge of RCC and Steel structure in Building.
Objective: - ableto understand RCC & Steel structure.
Contents:Theory
Name of the Topic Hrs/week| Marks
UNIT-1 | INTRODUCTION OF LOAD AND STRESSIN RCC STRUCTURE 05 05
Dead load, Live load and Wind Load Stress for Structure
Methods of Design of RCC section by limit —state methods, Stress —Strain ,Relation for RCC ,
Steel and Concrete
UNIT-2 | INTRODUCTION TO BUILDING MOMENT AND SHEER STORE:-
01.01 Design R.C.C. Column, Beam, and Slabs, Shear fore, building moment 08 09
01.02 | OneWay and Two Way slab. (IS Code method) 08 09
01.03 | Basic ldeaof Pre cost Concrete. Advantage of Pre cost concrete. 08 09
01.04 | Design of R.C.C. stairs. Design of dog leg stairs, Reinforcement detail, 08
01.05 Brief idea of earthquake resistant buildings. Shear wall concept. (Design Based on IS 03 03
456 :2000 code book )
01.06 Basic idea of Stedl structure Design — Material property of steel. Ductility, Behavior of 20 35
steel in cyclic loading. Different types of steel structural system. Steel sections, Hollow
tubular steel section. Rivet and wielding. Types of connection.
Ref. of code- 1S 800 (1984)
Total 60 70




PROFESSIONAL PRACTICE & BYE-LAWS

Theory No of Period in one session : 60 Credits
Subject Code - No. of Perlo;js Per Week = FuIIEl\gEarks : 170.?
03
1637603 03 — — TA 10
CT 20
Rational: Knowledge of Bye Laws set by development Authority.
Objective. To be acquaintance with office norms.
Contents:Theory
Name of the Topic Hrsweek | Marks
UNIT-1 | TENDER AND QUOTATION: 20 20
01.01 Definition, invitation of tender classification of tender. Tender document. Earnest
money, Security money. Retention amount, Mobilization fund. Opening of tender.
Rejection of lowest tender, rejection of all tender. Identical tender. Quotation —
definition.
UNIT-2 | CONTRACT: 20 20
02.01 Definition of tem contract. Contract document. Types of contract.
02.02 | Condition of Contract: Concept. Condition of contract retention money. Time limit
and its importance. Compensation for delay. Extension of time limit. Defect
liability period, liquidated damages, extraitems. Escalation of cost, sub-letting and
arbitration. Termination of contract.
Certificate and payments- interim certificate, certificate of virtua completion,
penultimate certificate and final certificate.
02.03 Duties and liabilities of Professionals: Duties and liabilities of Architectural
Assistant. Relationship of employee with employer. Office environment and work
ethics. Office and its management, structure of an architects office.
UNIT-3 | NEED OF BUILDING BYE-LAWSFACTOR INVOLVING PLANNING OF BYE- 20 30
LAWS:
03.01 Light and Ventilation — requirement of a building. Hedthy open space
requirement. Setbacks. Floor area, carpet area, built up area, super built up area.
03.02 Mass — Height restrictions of abuilding. Light plane.
03.03 Open Space - Plot coverage, need for open space.
03.04 Skyline — Skyline of acity.
03.05 Aesthetics — Aesthetics of street, Landscaping of site, Urban design construction.
03.06 Set-Backs — Front set back, Rear set back, Side set back. Bye laws of Regional
Development Authority.
- Height Restriction Far and Study of Nationa Building Code.
Total 60 70




ACOUSTICS& ILLUMINATION

Theory No of Period in one session : 60 Credits
Subject Code No. of Periods Per Week Full Marks : 100
63760 L T P/S ESE 70 03
1637604 03 — — TA 10
CT 20

Rational:- To understand the acoustical nature of building and lighting aspect.

Objective:- able to design the building where acoustic treatment is required and lighting aspect of

building
Contents:Theory

Name of the Topic

Hrs/week

Marks

UNIT-1

01.01

Introduction to  Architectural  acoustics-characteristics and
measurement of sound, frequency, intensity, timbre, auditory range,

effects of sound on human, loudness.

10

11

01.02

Accoustics and acoustical environment, behavior of sound in an
enclosed space, Accoustic defects such as echo and reverberation,
reverberation time calculation.

05

06

01.03

Absorption of sound ,Absorbent materials, Type of absorbent
material-accoustics plaster, hairfal,acoustics tiles,different types of

Boards and plywoods,carpets mats etc.

05

06

01.04

Design of an Auditorium,cinema hall and music studios considering —
Size, shapesitting arrangement,acoustical,correction design and
modification studio.

05

06

01.05

Planning and design against outdoor noise and indoor noise.Planning
and Design of residential office,Hospital,educational and industrial

Building considering noise and recommendation to reduce them

05

06

01.06

Noise and its effects,noise mapping,types of noisetransmission of
noise,transmission loss,acceptance noise level,sound

insulation,structure and airborne noise and their absorption.

05

06

01.07

Definition of lightlight power,light fluxlight intensitylaw of

illumination,application of law of illumination

05

06

01.08

Artificial sources of light Jamps and their
characteristics,Incandescent lamp,Fuorescent lamp,Neon lamp and
LED lamp

05

06

01.09

Application of Lighting and illumination in Architecture

02

02




01.10

Sources of Electricity,Electricity generation,Basic  Electrical
Distribution System,Substation Transformer,Overhead line, Three
Phase Supply,Electrical Distribution in campus

05

06

01.11

Domestic  Wiring  System,Material,Classification,Merits  and
Demerits,Electrical Accsessories, Symbols and representation in
Architectural Layout Drawings,Single line wiring Diagram,Safety
Aspects,Protection  of building  against lightening,NBC
recommendations,Earthing,Short circuit and overloading

05

06

01.12

Preparation of electrical layout of simple residential and public
building-office/Shop

03

03

Total

60

70




ELECTIVE- (Any One) -(i) LANDSCAPE DESIGNS

Theory No of Period in one session : 60 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70
1637605A 03 — - TA 10 03
CT 20
Rational:- To get additional knowledge to gain skill
Objective: - additional skill of landscape conservation and Building Maintenance.
Contents:Theory
Name of the Topic Hrsweek| Marks
UNIT-1 Natural Elements of L andscape 10 11
Rock,Water,V egetation,Plant Types,plant types,characteristics and colours
Man made Elements of L andscape
Garden furniture,lighting fixtures ,Sinage function ,paving materials,artificial rocks
and Plants,Climate and their role in landscape design,Modern garden —Rock
garden,terrace garden,Chinese garden —indoor garden
UNIT-2 | 01.01 Plants (Trees, Shrubs ground covers flowering species. 20 26
01.02 Water — Use of water in landscape design — Mughal garden. Use of water as
cooing element, fountain, water cascade, water channel. Musical fountain, light,
water and music.
01.03 Formsand Stones- Stone Sculpture, Stone paving, benches.
01.04 Artificial Stones— Stone cladding
01.05 Principle of Landscape design with respect to architecture functions. ( Use of trees 10 11
as sunshade device ) Greenery for aesthetics.
01.06 Relationship of Landscape and climate. Micro climate
01.07 Practical exercises:-
@) Landscape design of an out door area with use an existing or group of buildings- 2 10 11
sheets.
(i) Landscapes of architecture design project students are working currently- 25 10 11
heads.
Total 60 70




ELECTIVE - (Any One) -(ii) ARCHITECTURAL CONSERVATION

Theory No of Period in one session : 60 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T P/S ESE : 70
16376058 03 - — TA : 10 03
CT : 20
Rational: To get additional knowledge to gain skill
Objective. additional skill of architectural conservation and Building Maintenance.
Contents:Theory
Name of the Topic Hrsweek| Marks
UNIT-1 | Heritage and Culture — ( Criteriafor a building to become a heritage 15 17
building)ASI — Archaeological Survey of India
UNIT-2 | World heritage sitess UNESCO, Natural and Cultural Heritage, World 10 12
heritage sitesin India.
UNIT-3 | Basic Conservation Techniques— Preservation of heritage building, 10 12
conservative surgery.
UNIT-4 | Adaptively Re-Use of heritage buildings — Havelis converted to 15 17
heritage hotel. Rgjashtan case study.
UNIT-5 | Case Study —Nalanda University ,Taj Mahal 10 12
Total 60 70




ELECTIVE- (Any One) -(iii) BUILDING MAINTENANCE

Theory No of Period in one session : 60 Credits
Subject Code No. of Periods Per Week Full Marks : 100
637605C L T P/S ESE 70 03
1637605 03 — — TA 10
CT 20

Rational:- To get additional knowledge to gain skill

Objective: - additional skill of Building Maintenance.

Contents:Theory

Name of the Topic Hrsweek | Marks
UNIT-1 | Principles of Building Maintenance of its economic Constructors. 10 11
UNIT-2 | |dentifying the Sources of problemsin interiors and exteriors of 10 11
building.

UNIT-3 | Causes of dampness and remedies for removing dampness. 10 11
UNIT-4 | Defects and repair in roofs./ Water proofing, leakage, dampness 10 11
UNIT-5 | Common defects and their repair in buildings. 05 07
UNIT-6 | Surfaced finishes defects and repairs. 05 08
UNIT-7 | Maintenance of water supply and drainage systems. 10 11

Total 60 70




ARCHITECTURAL DESIGN & DRAWING LAB-I|

Practical Credits
; No. of Periods Per Week Full Marks 50
Subject Code ot 20
1637606 L T PIS Internal 15 03
— — 06 External 35
Contents : Practical
List of Practical Hrs/week | Marks
Unit-1 | Planning of Higher Secondary School. Development of 30 25
Elevation and Section of Building
Unit-2 | Key plan and site plan. (Two Projects related to design) 30 25
total- 60 50




MODEL MAKING LAB - 111

Practical No of Period in one session : 60 Credits
. No. of Periods Per Week Full Marks : 50
Subject Code L T PIs ESE 50
1637607 — — 06 Internal 15 02
External 35
Rational:- to make 3-D Model
Objective: - gain skill in model making
Contents: Practical
List of Practical - Any Two Hrsweek | Marks
Unit-1 - Mode of asimple G+2 building using Mount Board. 20 15
Unit-2 - Model of acommercial G+4 building using Mount board, 20 15
thermocol etc. Development of Site on amodel.
Unit-3 - Model of acommercial Hospital /Institution building 20 20
Total 60 50




ARCHITECTURAL DESIGN & DRAWING -TW

. Term Work Credits
Subject Code No. of Periods Per Week Full Marks 50
L T P/S I nternal 15 02
1637608 — — 04 External 35
Contents :Term Work
List of Term Work hrs/week | Marks
Unit-1 | Planning of Higher Secondary School. Development of Elevation | 30 25
and Section of Building
Unit-2 | Key plan and site plan. (Two Projects related to design) 30 25
Total- | 60 50




PROJECT WORK & PRESENTATION IN SEMINAR -TW

Term Work Credits
Subject Code No. of Periods Per Week Full Marks 100
1637609 L T P/S Internal 30 02 Rati
— — — External 70 onal

: to gain speaking skill and presentation drawing.

Objective. to get idea of presentation drawing.

. Contents: Term Work

Project :-

Hrsweek | Marks

Complete project of aBuilding, Showing plan, Elevation, Section using power point.
Site plan and key plan. Use of bye-laws of Regional Development authority. Presentation

drawing

4 weeks

100




STATE BOARD OF TECHNICAL EDUCATION, BIHAR

Scheme of Teaching and Examinations for
VI SEMESTER DIPLOMA IN COSTUME DESIGN & GARMENT TECHNOLOGY

(Effectivefrom Session 2016-17 Batch)

THEORY
Sr. | SUBJECTS SUBJECT TEACHING EXAMINATION - SCHEME
No. CODE SCHEME
Periods per Hours| Teacher's Class End Semester Total Pass Pass
Week of Assessment| Test(CT) | Exam. (ESE)| Marks | Marks| Marks| Credits
Exam.| (TA)Marks Marks Marks (A+B+C)| ESE | inthe
(A) (B) (©) Sukt)jec
1. | Management
(Common) 1600601 03 03 10 20 70 100 | 28 | 40 | 03
2. | Apparel 1642602| 03 03 | 10 20 70 100 | 28 | 40 | 03
Merchandising
3. |Fnishing of Fabric| 165603 | 03 | 03 | 10 20 70 | 100 | 28 | 40| 03
& Garments
4. | Computer Aided | 150601 | 03 | 03 | 10 20 70 | 100 | 28 | 40 | 03
Garment Design
> |Elective (Any One) | 128%4/ | g3 | 03 | 10 20 70 | 100 | 28 | 40 | 03
Elective- (i) Fashion Communication (1642605A) | (ii) Knitting Technology(1642605B)
Total:- 15 | 350 | 500 |
PRACTICAL
Sr. SUBJECTS SUBJECT TEACHING EXAMINATION - SCHEME
No. CODE SCHEME
Periods per Hours Practical (ESE) Total PassMarks Credits
Week of Marks inthe
Exam. Internal (A) | External (B) (A+B) Subject
6. | Finishing of Fabric &
Garments L ab. 1642606 06 03 15 35 50 20 01
7. | Recycling of Waste
Eabrics L ab 1642607 06 03 15 35 50 20 02
Totdl:- 12 100
TERM WORK
Sr. SUBJECTS SUBJECT TEACHING EXAMINATION - SCHEME
No. CODE SCHEME
Periods per Marks of Marks of Total Pass Marks Credits
week Internal External Marks inthe
Examiner Examiner (X+Y) Subject
x) \9)
8. | Garment Representation
Methods -TW 1642608 06 15 35 50 20 03
09. | Project Work & Its 4 weeks
Presentation in Seminar- | 1642609 . 30 70 100 40 03
continuous
T™W
Total:- 06 150
Total Periods per week Each of duration OneHours = 33 Total Marks=750 | 24




MANAGEMENT (COMMON)

Subject Code
1600601

Theory

No of Period in one

session : 48

Credits

No. of Periods Per Week Full Marks

100

L T PIS ESE

70

03 — — TA

10

CT

20

03

Unit

CONTENT : Theory

Hr s/week

Marks

Unit -1

Overview of Business
1.1. Types of Business

Service
Manufacturing
Trade

1.2. Industrial sectors Introduction to

Engineering industry
Process industry
Textileindustry
Chemical industry
Agro industry

1.3 Globalization

Introduction
Advantages & disadvantages w.r.t. India
1.4 Intellectual Property Rights (1.P.R.)

02

Unit -2

M anagement Process
2.1 What is Management?

Evolution

Various definitions

Concept of management

Levels of management

Administration & management
Scientific management by F.W. Taylor

2.2 Principles of Management (14 principles of Henry Fayal)
2.3 Functions of Management

Planning
Organizing
Directing
Controlling

07

Unit -3

Organizational M anagement
3.1 Organization :-

Definition
Steps in organization

3.2 Types of organization

3.3

Line
Line& staff
Functional
Project

Departmentatin
Centralized & Decentralized
Authority & Responsbility
Span of Control

Forms of ownership
Propriotership

07




®  Partnership
e Joint stock
e  Co-operative Society
e  Govt. Sector
Unit -4 Human Resour ce M anagement
4.1 Personnel Management
® |ntroduction
e Definition
®  Functions
4.2 Staffing
® Introduction to HR Planning 08
e  Recruitment Procedure
4.3 Personnel— Training & Development
e Typesof training
> Induction
»  Skill Enhancement
4.4 Leadership & Motivation
e Maslow’s Theory of Motivation
4.5 Safety Management
e  Causes of accident
e  Safety precautions
4.6 Introduction to —
e Factory Act
e ESIAct
e Workmen Compensation Act
® |ndustrial Dispute Act
Unit-5 Financial M anagement
5.1. Financial Management- Objectives & Functions
5.2. Capital Generation & Management
® Typesof Capitas
e Sources of raising Capita
5.3. Budgets and accounts
e  Typesof Budgets
> Production Budget (including Variance Report ) 08
> Labour Budget
e Introduction to Profit & Loss Account ( only concepts) ; Balance Sheet
5.4 Introduction to —
o Excise Tax
® Service Tax
® |ncome Tax
e VAT
e  Custom Duty
Unit -6 M aterials Management
6.1. Inventory Management (No Numerical)
e Meaning & Objectives
6.2 ABC Analysis
6.3 Economic Order Quantity
e Introduction & Graphical Representation 08

6.4 Purchase Procedure
e  Objects of Purchasing
e  Functions of Purchase Dept.
e  Stepsin Purchasing
6.5 Modern Techniques of Material Management
e Introductory treatment to JIT / SAP/ ERP




Unit -7 Project Management ( No Numerical)
7.1 Project Management
® Introduction & Meaning
e Introduction to CPM & PERT Technique

e  Concept of Break Even Analysis 08
7.2 Quality Management
e Definition of Quality, concept of Quality , Quality Circle,
Quality Assurance
e |ntroduction to TQM, Kaizen,5‘S, & 6 Sigma
Total 48

Text/ Reference Books: -

Name of Authors Titles of the Book Name of the Publishe
Dr. O.P. Khanna Industrial Engg & Management Dhanpa Ra & sons New
Dr. S.C. Saksena Business Administration & Management Sahitya Bhavan Agra
W.H. Newman E. Kirby Warren The process of Management Prentice- Hall
Andrew R. McGill
Rustom S. Davar Industria Management Khanna Publication
Banga& Sharma Industrid Organisation & Management Khanna Publication
Jhamb & Bokil Industria Management Everest Publication , Pune




APPAREL MERCHANDISING

Subject Code Theory No. of Period in one session : 42 Credits
No. of Periods Per Week Full Marks : 100
1642602 L T PIS ESE : 70 03
03 — — TA : 10
CT : 20

RATIONALE: After completing this course students may be employed in marketing of garments operations as well. So, they
need to possess the competency of retail marketing and documentation. This course has been designed so that students may
develop the skills to undertake retail marketing, export business and merchandising of apparels. The competency that can be
developed through this subject is equally important for wage employment as well as self-employment.

Objectives: Studentswill be able to:

i. Select the type of retail merchandisers according to need.

ii. Select new products based on information from market research agencies.

iii. Market the garments taking the help of the merchandising services.

iv. Assist in export of garments using the knowledge of export process and payment procedures.

v. Prepare the necessary documentations to help exporter.

vi. ldentify suitable markets using the information of export policies of the country and import policies of other countries.

UNIT CONTENTS: Theory Hrs/ Marks
Week

M erchandising and M er chandising Services

Unit-1 1.1 Types of retail merchandise: peddlers, general merchandise stores, chain departmental stores

(through franchise process), mail order sellers, boutiques
1.2 Importance of advertisement in apparel industry.

1.3 Types of advertisement — newspaper, magazines, |eaf-let, brochures, catalogues, folders, charts, 11 22
posters, diary, calendars, road hoardings, vehicle hoardings, banner, radio, T.V., Internet.

1.4 Merchandising Services: Current market information, Buyer clinics, Central merchandising,
Group purchases, Order placement and follow — up, Private label program, Sales promotion
services, Colour brochures and mailers, Operations and research services (Market research,
Information exchange), Personal Services, Recruitment Service, Overseas Services.

Unit—2 | Apparel Market Research Agencies

2.1 Market Research Agencies. Trade associations and trade shows; Retail buyers groups, Fashion 03 08
shows, Fashion bulletins, Retail conventions.

Unit-3 | Export Process and Payment Procedures

3.1 Export process. ldentifying the market (Desk Research), market approach— generating inquiries,

SWOT analysis, quotations and negotiation. 065 1
3.2 Payment Options and procedures: Letter of Credit, Cash against document or D/P (document

against payment), D/A (Document on acceptance), Advance Payment, Exchange Control
Regulations.

Unit—4 | Documentation for Export

4.1 Commercial Documents. Performa invoice, Commercia invoice, Packing list, Shipping
instructions, Intimation for inspection, Certificate of inspection or quality control, Insurance
declaration, Certificate of insurance, Shipping order, Mate's Receipt, Bill of lading / combined
transport document, Application for Certificate of Origin, Certificate of Origin, Bill of exchange,

Advice of shipment, Letter of the bank for the collection / Negotiation of document. 12 14

4.2 Regulatory Documents. Gate—pass one/ Gate pass two, AR- 4 / 44 Forms, Shipping Bill / Bill
of Export, Export application / dock challan / port trust copy of shipping bill, Receipt for
payment of port charges, Vehicle ticket, Reserve Control declaration /GRPP Forms, Freight
payment certificate, Insurance premium payment certificate.

4.3 Certifications: Inspection and Statutory requirement.




4.4 International trade agreements: WTO and Bilateral Agreements.

4.5 Export Pricing.
Unit-5 | Export Policies
5.1 Government Policies for export: Sales Tax, Octroi - Claimant refund of octroi where already
paid, ‘N’ Form procedure, Export promotion form procedure, Central Excise.
5.2 Export Incentives: Duty drawback, International Price, Market development Assistance, Income 10 14
tax, Advance license, Special Import license, 100 EOU / FTZEPZ, Export Promotion Capital
goods Scheme.
5.3 Role of AEPC in boosting export: Channelizing Exports, Channels of Distribution.
Total 42 70
List of Recommended Books
Sr.
Title Author Publication
No.
1 Fashion from Concept to Consumer Frings Gini Stephens PHI Learning, New Delhi latest edition
2 Fashion and Retail Merchandising Stone Elaine, Samples J.A. McGraw-Hill, New Delhi, latest edition
3 Inside the Fashion Business Dickerson Kitty G. PHI Learning, latest edition New Delhi
4 Inside the Fashion Business Jarnow & Jeanette Macmillan, New Delhi, latest edition
5 Fashion Merchandising Stone Elaine McGraw-Hill, New Delhi, latest edition
6 Garment Exports - Winning Strategies | Koshy Darlie O. PHI Learning, New Delhi latest edition
. Export-Import Theory, Practices, and Belay Seyoum Routledge

Procedures




FINISHING OF FABRIC AND GARMENTS

Subject Code Theory No. of Period in one session : 42 Credits
No. of Periods Per Week Full Marks : 100
1642603 L T PIS ESE : 70 03
03 — — TA : 10
CT : 20

Rationale: To impart knowledge of different finishing methods and techniques used for fabric and garment finishing which can be
further applied to enhance the appearance and aesthetic value.

Objectives: The student will be able to:
1. Understand various mechanical and chemical finishes on fabrics and garments.
2. ldentify and apply different wash down effects on denims and non-denims
3. Understand working of finishing machinery for fabrics and garments.

UNIT CONTENTS :Theory Hrg/ Marks
Week

Introduction to M echanical Finishing
Unit-1 1.1 Introduction to finishing
1.2 Objects of finishing treatments

1.3 Classification of finishes 06 10
1.4 Objective and working principle of calendaring m/c
1.5 Mechanical finishing: decatising, sanforising, compacting, heat setting, crabbing and sueding.
Unit-2 Chemical finishing and their application methods 10 18
2.1 Concept of exhaustion application, pad application, percent expression, wet pick up, spraying
technique
2.2 Softeners: mechanism, types of softeners, properties of cationic non-ionic and silicone
softeners

2.3 Resin finishing: Mechanism formulation of pad liquor for resin finishing, concept of pre cure
and post cure method, wash n wear and durable press finishing.

2.4 Objective and end uses of flame retardant finish, antimicrobial finish, water repellent finish,
scroopy finish, tin weighing of silk.

Unit-3 Finishing of Gar ments 10 18

3.1 Denim finishing: process sequence, stone wash, enzyme wash, acid wash. Advantages and
limitations of all washing treatments

3.2 Stone less stone wash effects; concept of bio-polishing

3.3 Study of mud wash, chalk wash, ion wash treatments and their advantages and limitations

3.4 Concept of puckering effect, sand blasting effect and whiskering treatments

Unit—4 M achines for Garment Finishing
4.1 Principle and working procedure of garment dyeing machine, washing machine, tumble dryer,

curing cabinets, pressing machine, fusing machine, hydro extractor, ironing table 08 14
4.2 Electric/steam pressing, brushing mannequins, spray booth systems.
Unit-5 Stain Remover s and Specialty Finishes
5.1 Typesof stain & appropriate stain removing agent, techniques for stain removal 08 10
5.2 Concept of Nano finish, UV protection finish, fragrance finish
Total 42 70
List of Recommended Books
Sr. No. Title Author Publication
1 Textile Finishing J. T. Marsh B.I. Publications, Delhi,1986
2 Textile Finishing Nalankilli Digital Impressions, 288-N, Salem, Main Road,

Komarapalayam,638 183 (T.N.), 1998

3 Challenges & opportunitiesin

. AATCC AATCC.1998
garment processing.

4 Fabric Care Dsouza N. New age International, New Delhi.




COMPUTER AIDED GARMENT DESIGN (CAGD)

Subject Code Theory No of Period in one session : 42 Credits
No. of Periods Per Week Full Marks : 100
1642604 L T P/S ESE 70
03 — — TA ) 03
CT 20

RATIONALE: This course will provide the skill in pattern making on computer through CAD software. Student will develop
skills in digitization of pattern. CAD software will also provide the opportunity to use various patterns making tools for
modification of the pattern and presenting stylization of the pattern. This subject will help the students to generate and modify
skirt, trouser and shirt pattern as per the need of fashion industry. It will also develop skills in students related to pattern grading
and marker planning on computer using CAD software.

Objectives: The student will be able to:

5.

Create and modify patterns using Auto CAD and CAD software as per requirement.

ii. Carry out pattern grading and marker planning using CAD software.

UNIT

CONTENTS: Theory

Hrs/
Week

Marks

Unit-1

Introduction of apparel CAD system
1.1 Hardware requirement.

1.3 Introduction of cad software
1.3.1 Screen layout
1.3.2 Tools bar
1.3.3 Menu bar
1.3.4 Filemenu
1.4 Digitizing of Manual Patterns for Basic Bodice, Trouser etc.
1.4.1 Digitisation tools
1.5 Introduction of Basic drawing & drafting tools
1.5.1 Unit
1.5.2 Scale
1.5.3 Rectangle
154 Line
1.5.5 Curve
1.5.6 Points
1.6 Introduction of commands for Pattern creation & Drafting
1.6.1Line & points menu
1.6.2 Drafting menu
1.6.3 Editing tools menu
Assignment: Basic Bodice, Skirt, shirt Trouser)

1.2 Comparison of Manual Pattern Making and pattern making using CAD software.

10

18

Unit-2

Pattern M odification and stylization
2.1 Pattern Modification tools
2.2 Modification Menu

2.2.1 Reshape

2.2.2 Erase

2.2.3 Shrinkage

2.2.4 Move

2.25Pins

2.2.6 Stretch

2.2.7 Extend

2.2.8 Curve length

2.2.9 Modification of curve

2.2.10 Modification of line

2.2.11 Modification of Shape
2.3 Pattern stylization tools

2.3.1 Notch

2.3.2 Dart

2.3.3 Princesline

2.3.4 Seam allowances

10

20




2.3.5 Seam & cut

2.3.6 Pivoting dart

2.4 Cut & join tools for pattern stylization
2.4.1 Horizontal & vertical

2.4.2 Cut by shape

2.4.3 Cut by angle

2.4.4 Symmetric

2.4.5 Join by two points etc.

2.4.6 Creation of fusing, facing etc.

Analysis of the pattern in terms of accuracy.

Assignment stylization of pattern

Unit-3 | Introduction of Grading 07 10
3.1 Grading tools (Creating grading size table & apply grading value based on grading rules.)
Assignment : application of grading toolsin Garment like skirt, trouser , basic bodice and shirt
Unit—4 | Measuring tools 05 07
4.1 Presentation of Garment and Measurement analysis.
Unit-5 | Introduction of marker planning 10 15
5.1 Marker Making style & Fabric for Marker planning
5.2 Preparation for Lay planning
5.2.1 Blocking and buffering of pieces
5.2.2 Rotation and tilting
5.2.3 Alteration
5.2.4 Matching of piecesin stripes and checks etc.
5.3 Cut order planning Sizes, lay length and ratio as per the table length.
5.4 Automatic marker planning
5.5 Exploration of the commands with assignment (Marker Planning for formal Trouser, shirt
etc.)
Unit-6 | Study of Appard Industry 06 10
6.1 History of apparel Industry and Organizationa charts
6.2 Mgjor steps in garment production
6.2.1 Pre adoption steps: (i) Line planning and consumer research, (ii) Concept development,
(i) Quick costing, (iv) Patten development, (v) Preparing samples for various purposes,
(vi) Line reviews — check on check
6.2.2 Post adoption steps: (i) Styling and fit perfection, (ii) Creation of production pattern, (iii)
Gradation, (iv) Production marker development, (v) Fina costing, (vi) Ware Housing, (vii)
Merchandising — Role of Merchandisers.
Total 42 70
List of Recommended Books
Sr. No. Title Author Publication
Metric pattern cutting for Menswear Winfred Aldrich Blackwell Science
How to draft Basic Pattern Kopp Rolfo, Zelin& Gross Fairchild Books

CAD for Apparel Industry Gerru Cookin -

Al W N P

Lectra & Tukatech Manual /PDF files




ELECTIVE - (Any One) - (i) FASHION COMMUNICATION

Subject Code Theory No. of Period in one session : 42 Credits
No. of Periods Per Week Full Marks : 100
1642605A L T PIS ESE 70 03
03 — — TA 10
CT 20

Rationale: Fashion communication forms the core of the whole business of fashion. The subject will impart knowledge about
study of purposes, procedures, methods and techniques used in various fashion promotional activities, Journalism and special
events. Fashion communication students emerge as dynamic professionals qualified to offer the most effective, most creative and
financially viable communication solutions for the fashion and lifestyle industry.

Objectives:
i. To impart students the skill / knowledge of thought to text translation.
ii. Exposure to promotion and purchases of fashion products through photography, film, digital media, advertising and journalism.

UNIT CONTENTS :Theory HrsWeek | MARKS
UNIT -1 History & nuances of Industry survey of Industry 20™ Century costumes product 06 10
analysis.
UNIT -2 Writing & reporting skills, Media & culture, writing for the mass media, print writing
) o . . . 06 10
& reporting, print journalism, Media ethics.
UNIT -3 Fashion Journalism: Reporting, editing fashion trends, fashion shows, promotion of 06 10
special events.
UNIT -4 Fashion photography Digital photography Graphic design, Broadcast production, o7 10
Fashion advertising & copyrighting. Fashion vocabulary.
UNIT -5 Visua Merchandising & Display, store planning PR-writing, publicity. 06 10
UNIT -6 Promotional strategies in fashion communication field’ s current issues in Global 06 10
fashion Industries Study of typical fashion designer & their style, statement & impact.
UNIT -7 PoS and consumer behavior ( online consumer ). 05 10
TOTAL 42 70
List of Recommended Books
Sr. No. Title Author Publication
1 Fashion as Communication. vol 7 Malcolur Barnard Rout ASQC, Quality Press, USAS, 1992
2 Fashion Lehnert Gertrud 1991
3 History of fashions Distolese, Rosana 1990




ELECTIVE - (Any One) - (i) KNITTING TECHNOLOGY

Subject Code Theory No of Period in one session : 42 Credits
No. of Periods Per Week Full Marks : 100
1642605 B L T PIS ESE : 70 03
03 — — TA : 10
CT : 20

Rationale: Knitted fabrics due to its stretchable and favourable properties are in good demand and it is expected to rise day by day.
Knitted fabrics find uses for under garments, sportswear, summer and winter dresses, etc. to large extent. Knitting is a major part
of costume. Hosiery Garments cannot be imagined without knitting. This sector is now diversifying into synthetics, domestic
fabric, carpets, technical and geotextiles.

Objectives: The student will be able to:

i. Understand Warp & Weft knitting machine.

ii. Identify different knitted structures.

iii. Understand pattern cutting & sewing of knitted garments.

CONTENTS :Theory Hre/

Week MARKS

UNIT

UNIT-1 | Basic Concept of Knitting

1.1 Introduction, Definition of warp and weft knitting, knitting needles, Various ways of fabric
manufacture, Reasons for the growth of knitting, Comparison of knitting with weaving.

1.2 Definition of basic termsin knitting (Course, Wales, Stitch Length, Needle Loop, Face 05 10
Loop, Back loop, Course Length)

1.3 Hand knitting to machine knitting.

1.4 Classification of knitted fabrics and knitting machines.

UNIT-2 | Weft Knitting

2.1 Single jersey machine

2.1.1 Circular weft knitting: Introduction, different parts, mechanism and their function.
Different zones in circular weft knitting (creel, knitting, take- up zone).

2.1.2 Singlejersey fabric: Structure, Loop Diagram, Knitting cycle for single jersey machine,
Characteristic features of single jersey fabric.

2.2 Weft knitting Machines-double jersey: Types of double jersey fabric (Rib, Interlock,
Purl). Details of Rib, Interlock and Purl knitting machine (Structure, loop diagram,
machine features, Needle arrangement, trick arrangement, knitting cycle, principle of 20 35
needle transfer). Characteristic of Rib, interlock & purl fabrics.

2.3 Weft knitted fabrics-design aspects. Basic structure of weft knitted fabrics; Different
types of stitches and its effects; Representation of stitches on point paper; Concept of
design, needle order and cam order.

2.4 Weft knitting — Jacquard & advanced knitting: Need of jacquard, Concept of Relanit
technique, stripper, plush (pile) fabric, fleecy fabric, Stitch length and its importance.

2.5 Weft knitting — Quality and calculations: Weft knit fabric Defects, Causes & Remedies;
Tests for weft knit Quality; Production cal culations.

UNIT-3 | Warp Knitting

3.1 Warp knitting — Introduction, Loop structure of warp knit fabric, comparison between warp
& weft knitting, Elements of warp knitting.

3.2 Raschel machine: Passage of yarn through knitting machine, Knitting cycle for warp knit 10 15
fabric.

3.3 Hat Bed knitting: Introduction, Types and classification, Knitting elements, Yarn path in
flat knitting machine, Knitting cycle.

UNIT-4 | Knit Wear Technology - Only related to knitted Gar ment Construction
4.1 Pattern making, block pattern

4.2 Fabric spreading

4.3 Cutting of fabric — objects & methods 07 10
4.4 Production of sample garment

4.5 Fitting problems & correction for patterns with and without darts
4.6 Study of Planning, drawing and reproduction of the knit garment.

Total 42 70




List of Recommended Books

Sr. No. Title Author Publication
1 Knitting Technology David Spencer Woodhead Publihing - UK. 1996
2 Introduction to clothing manufacture| Terry Cooklin Om book Services, New-Delhi. 1999
3 | The Tech. of clothing Manufacture | Harold carr & Barbara Lathan | Blackwell Science, Ltd. UK. 1997
4 | Warp knit engineering. A Reisfeld Blackwell Science Ltd. UK. 1996
5 | Warp knitting production S. Ry Varlag mellinadtext Heidelberg GMBH. 1995
6 | Warp knitting Technology D. F. Pding Columbine Press Ltd, Manchester. 1998
7 Knitting Technology D. B. Ajgaonkar Universal Publishir Mumbai. 1998
8 Knitting Technology lyer & Mervinger Om book Services New-Delhi. 2000




FINISHING OF FABRIC & GARMENTSLAB

Subj ect Code Practical No of Period in one session : 50 Credits
1642606 . No. of Palofs Per Week - FuIIEl\gélrks : 28
— — 06 Internal 15 o1
External 35
Sr. No. CONTENTS: Practical
1 Identification of different stains on garments & their removal.
2 Permanent press finishing of Cotton & Synthetic garment.
3 Application of different types of softeners on Cotton garments.
4 Application of Stiffeners on cotton, synthetic garments & their evaluation.
5 Soil release finishing of synthetic fabrics & its evaluation.
6 Water repellent finishing of Cotton fabrics & its evaluation.
7 Antimicrobial finishing of cotton, woolen and worsted garments.
8 Bio polishing treatment on cotton garments.
9 Stone wash effect on cotton garments.
10 Acid wash effect on cotton garments.




RECYCLING OF WASTE FABRICSLAB

Subject Code Practical No of Period in one session : 60 Credits
No. of Periods Per Week Full Marks : 50
1642607 L T P/S ESE : 50 02
— — 06 Internal : 15
External : 35

Rationale: The course will provide the brief knowledge about recycling of fabric. The course will help to enhance the ability of
creativity and innovation. It helps to generate the new things for different purpose useful/decorative or gift items.

Objectives: The student will be able to:
¢ Develop new bi-products from waste materials

e Able to design and generate the useful/decorative items.

Sr. No. CONTENTS: Practical
1 Identify and separation of cutting according to.
i) Sizewise
ii) Color wise.
iii) Quality wise.

Make at |east two items of wall hanging with pocket to use as supporting tools to keep small thingsin it.

Make arug with strips of small long cloths
Make a circular/ Square/ Triangular/Shaped decorative items based on ikkat art/ Pipili art of odisha.

Make decorative Flowers for both purposes flower vase and ornaments of dress/ Clip/ hair band/ belts etc.

Make pin and needle Cushion norma Small cushion to use very small pieces as afilling items.

~N| O O Al WDN

Small birds cartons to decorate the door/entrance




GARMENT REPRESENTATION METHODS-TW

Subject Code Term Work No of Period in one session : 56 Credits
No. of Periods Per Week Full Marks : 50
1642608 L T P/S Internal 15 03
— — 06 External 35

RATIONALE: This subject focuses on imparting the knowhow of illustrating clothing and clothing details for industria and
presentation purposes. The course forms proficiency in drawing and detailing garments on human figures. The focus of the subject
is on development of skillsin the student for representing garment on human body and designing for industry purpose.

Objectives: The student will be able to:
i. Draw and detail garments for given human figures.

CONTENTS: Term Work

UNIT HourgWeek | MARKS
UNIT -1 | Represent garments with details on the croqui- one each Menswear, women’s wear, kids 16

wear. Minimum 15 drawings.
UNIT -2 | Perform media exploration for rendering in different mediums; Minimum 10 drawings. 16
UNIT -3 | Prepareflat drawings and specification - 3 sets’ 16

Men's, Women's and kids.
UNIT -4 | Compile and present 1 ensemble/ Illustration of the ensemble, flat drawing, specification 08

sheet, measurement sheet, embellishment sheet.

TOTAL 56




PROJECT WORK & ITSPRESENTATION IN SEMINAR -TW

Subject Code Term Work No of Period in one session : Credits
No. of Periods Per Week Full Marks : 100
1642609 L T P/S Internal 30 03
— — 4 Weeks External 70
continuous

Rationale: The project work and seminar is an important subject for diploma students. This course is designed to help students
in developing their self confidence. The students are expected to take up any subject related to costume design and garment
technology and study it in detail and make a presentation on their plan of action. This will also develop skill in report writing to
analyse design, estimating and costing, deciding a process, €etc.

Objectives: The students will be able to:

1. Select atopic/problem concerned with the branch.
2. Anaysethe problem.
3. Develop logical approach to solution of the problem.
4. Design aproduct.
5. Make estimation of materials, operation and calculate cost of the product.
6. Manufacture/fabricate the product in the workshop.
7. Test the product.
8. Prepare aproject report.
9. Presentintheform of aseminar.
Contents : Term Work
GROUP-A: PROJECT WORK Hrs/week | Marks
UNIT-1 | LIVE PROBLEMS CONCERNED WITH THE BRANCH/INDUSTRIES
01.01 Selection of problem
01.02 Situation of problem
01.03 Analysis of problem
01.04 Analysis of situation
01.05 Identification of probating remedial means
01.06 Selection of best remedial measures
01.07 Sustainers for the problems to recurs
01.08 Preparation of report and
01.09 Presentation in Seminar
The Report is to be presented and evaluated in the form of Seminar.
GROUP-B: SEMINAR
UNIT-2 | OneProject out of thefollowing:
1. On Market Research/ Survey
2. Comparative Study of Product/ Processes
3. Trends in Fashion/garment design
4. Live Industrial Problems and their problem solution(s)
5. Design and manufacture a garment and present in aform of fashion show.
UNIT-3 | Suggestive topics:
1. Manual Power in production
2. Role of Women Entrepreneurship in Business
3. Impact of Window display on sales promotion
4. Motivation in an organization
5. Payment of wages —ways and importance
6. Layout of a garment factory

Total




STATE BOARD OF TECHNICAL EDUCATION, BIHAR

Scheme of Teaching and Examinations for
VI SEMESTER DIPLOMA IN CERAMIC ENGINEERING

(Effectivefrom Session 2016-17 Batch)

THEORY
Sr.| SUBJECTS SUBJECT | TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Hours| Teacher's Class End Semester|  Total Pass Pass )
Week of | Assessment| Test(CT)| Exam.(ESE)| Marks | Marks| Marksin| Credits
Exam.| (TA)Marks Marks Marks (A+B+C)| ESE the
Q)] (8) © Subject
1. | Management
(Common) 1600601 03 03 10 20 70 100 28 40 03
2.
Glass Technology-I1 1613602 04 03 10 20 70 100 28 40 03
3| Modemand | 1e15600 04 03 10 20 70 100 | 28 | 40 | 03
Electronic Ceramics
4. | Monolithics and steel
Plant Refractories 1613604 04 03 10 20 70 100 28 40 03
S Elective (Any One) 1613605 04 03 10 20 70 100 28 40 03
Elective-(i) Modern Refractory Technology | (ii) Modern  Furnace  Technology | (iii) Instrumentation and
(1613605A) (1613605B) Automatic  Process  Control
(1613605C)
Total:- 19 | 350 500
PRACTICAL
Sr. | SUBJECTS SUBJECT | TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Hours Practical (ESE) Total PassMarks Credits
Week f Mark in th
Exam.| Tternal (&) | External (B) ( Aa:B)S S{J”b} ot
6. | Ceramic Engineering
Workshop Practice— IV 1613606 06 04 15 35 50 20 03
(Glass & Enamel)
Total:- 06 50
TERM WORK
Sr. | SUBJECTS SUBJECT TEACHING EXAMINATION — SCHEME
No. CODE SCHEME
Periods per Marks of Marks of Total Pass Marksin the Credits
week Internal External Marks Subject
Examiner Examiner (X+Y)
X) \0)
7. | Ceramic Application
Workshop - TW 1613607 04 15 35 50 20 02
8. .
Elective Lab. (Any One) -TW| 1613608 04 15 35 50 20 02
Elective- (i) Modern Refractory (ii) Modern Furnace Technology (iii) Instrumentation and Automatic
Technology (1613608A) -TW (1613608B) -TW Process Control (1613608C) -TW
9. | Project Work & Its
Presantation in Seminar- TW 1613609 - 30 70 100 40 02
Total:- 08 200
Total Periods per week Each of duration oneHours = 33 Total Marks=750 | 24




MANAGEMENT (COMMON)

Theory Credits
Subject Code No. of Periods Per Week Full Marks 100
1600601 = L i == 21 o
— — — CT 20
CONTENTS; THEORY
Name of the Topics Hrs/week | Marks
Unit -1 Overview Of Business 02
1.1. Types of Business
e Service
e Manufacturing
e Trade
1.2. Industrial sectors Introduction to
e Engineering industry
* Process industry
e Textile industry
e Ceramic Industry
e Agroindustry
1.3 Globalization
e Introduction
e Advantages & disadvantages w.r.t. India
e 1.4 Intellectual Property Rights (I.P.R.)
Unit -2 Management Process
2.1 What is Management?
e Evolution
e Various definitions
e Concept of management
e Levels of management
¢ Administration & management 07
e Scientific management by F.W.Taylor
2.2 Principles of Management (14 principles of Henry Fayol)
2.3 Functions of Management
e Planning
e Organizing
e Directing
e (Controlling
Unit-3 Organizational Management
3.1 Organization :-
e Definition
e Stepsin organization
3.2 Types of organization
e Line
e Line & staff
e Functional
e Project
3.3 Departmentatin 07
e Centralized & Decentralized
e Authority & Responsibility
e Span of Control
3.4 Forms of ownership
e Propriotership
e Partnership
e Joint stock
e (Co-operative Society
e Govt. Sector




Unit - 4

Human Resource Management
4.1 Personnel Management

Introduction
Definition
Functions

4.2 Staffing

e Introduction to HR Planning 08
e Recruitment Procedure
4.3 Personnel- Training & Development
e Types of training
> Induction
» Skill Enhancement
4.4 Leadership & Motivation
e Maslow’s Theory of Motivation
4.5 Safety Management
e Causes of accident
e Safety precautions
4.6 Introduction to -
e Factory Act
e ESIAct
e  Workmen Compensation Act
Industrial Dispute Act
Unit-5 | Financial Management
5.1. Financial Management- Objectives & Functions
5.2. Capital Generation & Management
e Types of Capitals
e Sources of raising Capital
5.3. Budgets and accounts
e Types of Budgets
» Production Budget (including Variance Report) 08
> Labour Budget
e Introduction to Profit & Loss Account ( only concepts) ;
Balance Sheet
5.4 Introduction to -
e Excise Tax
e Service Tax
e Income Tax
e VAT
e (Custom Duty
Unit- 6 | Materials Management
6.1. Inventory Management (No Numerical)
e Meaning & Objectives
6.2 ABC Analysis
6.3 Economic Order Quantity
e Introduction & Graphical Representation 08

6.4 Purchase Procedure

Objects of Purchasing
Functions of Purchase Dept.
Steps in Purchasing

6.5 Modern Techniques of Material Management

Introductory treatment to JIT / SAP / ERP




Unit-7

Project Management ( No Numerical)
7.1 Project Management

e Introduction & Meaning
¢ Introduction to CPM & PERT Technique
e Concept of Break Even Analysis

7.2 Quality Management 08
¢ Definition of Quality, concept of Quality, Quality
Circle, Quality Assurance
¢ Introduction to TQM, Kaizen, 5 ‘S’,
& 6 Sigma
Total 48
Text/ Reference Books:-
Name of Authors Titles of the Book Name of the Publishe
Dr. O.P. Khanna Industrial Engg & Management Dhanpal Rai & sons New
Dr. S.C. Saksena Business Administration & Sahitya Bhavan Agra

Management

W.H. Newman E.Kirby Warren
Andrew R. McGill

The process of Management

Prentice- Hall

Rustom S. Davar

Industrial Management

Khanna Publication

Banga & Sharma

Industrial Organisation &
Management

Khanna Publication

Jhamb & Bokil

Industrial Management

Everest Publication , Pune




GLASSTECHNOLOGY -11

Theory No of Period in one session : 60 Credits
: No. of Periods Per Week Full Marks : 100
Subject Code L T PIs ESE 70 .
1613602 04 _ _ TA 10
CT 20
RATIONALE:

Glass is Ceramic Engineering based product which is made by using Silica as the main raw material putting it with other
materials such as soda ash, feldspar etc. in a Glass making furnace and subjecting it to be melted as Glass. It is used as

various products such as glass tumbler, sheet glass, bangles, optical glass, ophthalmic glass, and safety glass etc.

OBJECTIVE:

The Objective is to know about:

01. Properties and Testing of Glass products and Raw Materials..
02. Plant and Machinery.

03. Glass Manufacture and Decoration.

05. Specia Glasses.

06. Defects of Glass.

CONTENTS: THEORY Hrsweek | Marks
Unit-1 | MODERN GLASSPLANT CONCEPT AND LAY OUT: [05]
-Concept of Manual, Semiautomatic, and Automatic Glass Plant.
-Plant Layout Diagram of Modern Glass Plant Making: Float Glass, Sheet Glass,
Bottles and Other Hollow Wares, Optical glass etc. indicating various units such as:
Storage, Batch House, Mixing, Furnace, Annealing, Inspection, Sorting, Ware
House, Packing, and Dispatch.
Unit-2 | PROPERTIESAND TESTING: [10]
-Sieve Analysis, Density, Purity, Chemical Durability, Viscosity, Thermal
Expansion, Thermal Stress and Strain, Strength of Glass, Annealing, Devitrification,
Softening point, Bursting Pressure, and Thermal Shock Resistance etc.
Unit-3 PLANT AND MECHINERY': [15]
-Hand Operated Machine, Feeder, Machine for blowing and Pressing, Moulds, Hoat
Glass Making Equipment etc.
-Heat Recovery System, and Pollution Control Equipment.
Unit-4 | GLASSMANUFACTURE AND DECORATION: [15]
-Hollow Wares, Bottles, Rods, Tubes, Sheet Glass, Plate Glass, Float Glass, Optical
Glass, Ophthalmic Glass Etc.
-Decoration of Glass Using: Etching, Sand Blasting, Silvering, and Straining etc.
Unit-5 | SPECIAL GLASSESS: [10]
Fibre Glass, Glass Wool, Laminated Glass, Glass Insulators, Heat Resistant Glass,
and Optical Fiber etc.
Unit-6 DEFECTSAND REMEDIES: [05]
Seeds and Blisters, Cords, and Stones, etc.
Total
BOOKSRECOMMENDED:
01. Hand Book of Glass Technology - | Dr.R. Charan
02. Hand Book of Glass Manufacture Vol | & |1 - | F. V. Tooley
03. Properties of Glass - W. Morey - | W. Morey
04. Glass Engineering Hand Book - | E.B. Shand




MODERN AND ELECTRONIC CERAMICS

Subject Code

Theory No of Period in one session : 60 Credits
No. of Periods Per Week Full Marks : 100
L T P/S ESE 70 3
1613603 04 — — TA 10
CT 20

RATIONALE: This subject has been introduced to provide knowledge on new Ceramic Products being devel oped for
various advance high technology applications in various fields. It covers wide range of ceramic products which arelittle
different than contemporary and conventional Ceramic products. Products such as Capacitors, Resistors, Coatings for
Space Craft, Optical fiber, Sports Ceramic, Medical Ceramic, Dental Ceramic, Nuclear Ceramic, Gas Turbine Ceramic
Components etc.

OBJECTIVE:
The Objective isto provide opportunity to students in knowing the devel oped and devel oping technology in the field of
Ceramic to cope up with the changes and needs of the World in the field of High technology, and know about:
01. Modern Ceramic Products.
02. Electronic Ceramic Products.
03. Properties and uses.

CONTENTS : THEORY Hr siweek Marks
Unit-1 | INTRODUCTION: [05]
-Introduction and Concept of Modern and Electronic Ceramic, Their Continued
Development and Uses.
Unit-2 | MODERN CERAMIC: [25]
-Ceramic Material Used in Space Craft, Touch Screen Glass Used in Mobile Smart
Phone, Ceramic Gas Turbine Ceramic Component, Nuclear Ceramic, Dental
Ceramic, Medical Ceramic, Solar Energy Related Ceramic, Automobile Ceramic, and
Sports Ceramic etc.
-High Temperature Ceramics. Oxides such as— Berylia, Magnesia, Titania, Thoria,
and Uranium etc.
Non Oxides such as— Carbon, Carbides, Nitrides, Silicides, and Borides etc.
Unit-3 ELECTRONIC CERAMIC: [25]
-Carbon Film Resistor, Ceramic Capacitor, Optical Fiber, Quartz Crystal, Piezo
Electric, Ferro Electric, Ferrites, Dielectric Ceramic, TV Tube, Silicon Chips, and
Electronic components etc.
Unit-4 OTHER CERAMIC PRODUCTSAND METERIALS: [05]
-Ceramic Cutting Tool, Spark Plug, Steatite and Cordierite Bodies, Silicon Carbide
Trough, Abrasives and Grinding Wheels, Cermets, Other Miscellaneous Alumina,
and other Ceramic Material Based Products etc.
Total 60
BOOKSRECOMMENDED:
01. Special Ceramics - P. Popper
02. Cermets - J.R.Tinklepaugh & W.B. Crandall
03. Industrial Ceramics - Singer & Singer
04. Advanced Ceramic Technology - Val: | - Dr. SK.Banerjee
05. Hand Book of Ceramic - DR. S.Kumar




MONOLITHICSAND STEEL PLANT REFRACTORIES

Theory No of Period in one session : 60 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70 .
1613604 04 — — TA 10
CT 20

Rationale:

The rationale behind introducing this subject is to provide necessary knowledge of monolithics used in industrial

furnaces replacing brick construction.

Joint less construction is obtained by using monolithics .The steel plant

refractories have gained significance do to massive requirement in steel industries with various qualities based on its
exposure to steel materials under process.

Objective:

The objective is to provide opportunity to students to know at
01. Joint free construction using castable, plastics, etc.
02. Use of monoalithic in various furnaces and heating equipments.
03. Steel plant Refractories type.
04. Use of advance Refractoriesin iron and steel Industries.

CONTENTS: THEORY Hrs/week Marks

Unit-1 | MONOLITHICS: [10 ]

Raw Materids, Castable Refractory, Plastic Refractory. Ramming masses,

Gunning mixes, fettling materials.
Unit-2 | COATINGS, MORTARS: [05]
Unit-3 | MANUFACTURING: [10 ]
Unit-4 | APPLICATIONS: [05]
Unit-5 | STEEL PLANT REFRACTORIES: [05]

Carbon containing Refractories, slide gate, bottom pouring refractories etc.

Unit-6 | Acid. Basic, neutral and special Refractories used in steel and Ferrous plants. [10]
Unit-7 | Application of Refractories in- blast furnace, L.D. Converters open hearth, coke [10 ]
oven, Boailer, Basic oxygen furnace, vacuum Degassing unit electric arc, furnace,
continuous casting Plant, electric soaking pit, Reheating furnace, working Beam
furnace, notched hearth furnace, sheet reheating and annealing furnace, heat

treatment furnace ladles etc.
Unit-8 | Selection and heat treatment with expansion joints provision in the furnace. [05]
Total 60
BOOKSRECOMMENDED:
1. | Monoalithic Refractories - | Subrata Bar
2. | Refractories Production and Properties - | J. H. Chest
3. | Refractories - | F.H. Nor
4. | Industrial Ceramics Singer and Singer




ELECTIVE (ANY ONE) - (i) MODERN REFRACTORY

TECHNOLOGY
Theory No of Period in one session : 50 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70 .
1613605A 04 — — TA 10
CT 20
Rationale:

This subject has been kept as an elective subject for Part-111 Diploma students of Ceramic Engineering mainly to
converse them with the new development taking place in the field of refractories. With R & D as the base, the refractory
industries have gone to a significant change in its technology cope up with the changing needs of the industry. Nearly
60% of the raw materials used in steel plant are only refractories and so even 1 to 5 % savings in refractories speak a lot
on the profitability. This in fact has put the focus on ceramic engineers to work hard and contribute towards new
development with aview to bring high profitability highly competitive globa market.

OBJECTIVE:

The Objectiveisto facilitatein:

01. Understanding refractory of 21st Century.

02. Developing the Professionals to thrive on Challenges posed by User Industries.
03. Understand new type of Refractory developed for various Users.

05. Keeping track on R& D taking place in the field of Refractories.

CONTENTS: THEORY

Hrs/week

Marks

Unit-1

INTRODUCTION:
-Concept of Refractory for high temperature applications in present days.
-Plant Layout diagram indicating al the units of a Modern Refractory
Manufacturing Plant such as;
-Storage, Batch House, Mixing, Shaping, Drying, Firing, Quality Testing,
Sorting, ware house, Packing, and Dispatch.

[ 05]

Unit-2

TYPE OF REFRACTORIESUSED IN VARIOUS USER INDUSTRIES:

-Type of Refractories such as: Normal and Conventional Refractories, High
Refractories, Super Refractories, Special Refractories like Silicon Carbide
Troughs, Typical Shaped Refractories, Fused and Electro Cast Refractories,
and Monolithic etc.

-User Industries with the place and type of Refractories used: Steel Plant, Alloy
steel Plant, and Other Ferrous Industries.

-Non Ferrous Industries such as. Copper, Aluminum, Other Metals, Chemical,
Petroleum, Boiler, Hot Fluid Carrying Pipe Insulation, and Space Craft
Ceramic etc.

[ 10 ]

Unit-3

R & DACTIVITIESIN INDIA AND ABROAD:
-CGCRI.
-NM L.
-Steel Plant Laboratories.
-Refractory Plant Laboratories.
-Ceramic Engineering Colleges.
-R & D works being carried out Abroad in USA, Japan, EU, and other
Countries of significance.

[ 10 ]

Unit-4

RECENT TRENDSIN REFRACTORY APPLICATIONSAND TECHNOLOGY:
-Steel Plant and Ferrous Industries.

-Ceramic Industries.

-Chemical and Petro Chemical Industries.

-Other Industries.

-Emerging Trendsin India.

-World Trends.

[ 10 ]

Unit-5

TECHNOLOGY UPGRADATION:

-In Raw Material Processing.

-Plant and Machinery.

-R& D.

-Quality Control.

-Standardization.

-Skill Devel opment.

-Factors Effecting Selection and Application of Refractory emphasizing
Techno- Economic aspects.

[ 15]

Unit-6

PROJECT WORK AND SEMINAR:
Project Report Preparation with Plant Layout Drawing.
Presentation of the Report to Audience.

[ 10 ]

Total

60




Books Recommended:

1. | Refractories - | F.H.Norton

2. | Technology of Ceramics and Refractories - | P.P.Budnikov
3. | Refractories - | M.L.Mishra
Journals Recommended:

Indian Ceramic Society.

Indian Refractory Manufacturers Association.

1

2

3. | American Ceramic Society.
4. | British Ceramic Society.




ELECTIVE (ANY ONE) - (ii) MODERN FURNACE TECHNOL OGY

Theory No of Period in one session : 60 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70 .
1613605B 04 — — TA 10
CT 20
Rationale:

The subject has been taken as an elective considering the very importance of Furnaces used in Ceramic and

other industries. The subject deals with entire aspects of Furnaces such as its construction, combustion, Heat transfer in
the furnace, Fuel used in the furnace, Fuel economy, Strength & durability of the furnace, Heat releasing equipments,
Furnace using Industries, Heat exchanges, material of construction used in a furnace etc. The subject has been designed
to provide al the necessary knowledge required to the students about furnaces, which become an important organ of any

industry.

OBJECTIVE:

The Objectiveisto facilitate in:

01. Understanding the Furnace with its role and uses.

02. Understanding the basic principle of operation with scope of improvement.

03. Understanding Fuel Economy in Furnace Operation.

04. Understanding the most suitable Refractory for usein Furnace to achieve Economy.

CONTENTS: THEORY Hrs/week Marks
Unit-1 | INTRODUCTION: [05]
Concept and Definition of Furnace and Kiln, and Functions of Furnace
Unit-2 | TYPE OF FURNACES: [10]
-Furnace or Kiln used in Ceramic Industry such as: Pottery, Glass, Refractory,
Enamel, Lime and Cement, and Electronic Ceramic etc.
-Furnace used in other Industries such as: Steel and Ferrous, Non Ferrous, Chemical
and Petro Chemical, and Power etc.
Unit-3 | FURNACE CONSTRUCTION AND MATERIALSUSED: [05]
-Elements of Furnace Construction
-Materia of Construction such as: Stedl, Cast Iron, Cement, and Brick etc.
-Construction during Break Down, Hot Repair, Routine Maintenance, Capital Repair,
and New Construction of the Furnace.
Unit-4 REFRACTORIESUSED IN FURNACE WITH TYPE OF CONSTRUCTION: [10]
-Basis of selection, and use of Refractory in various Furnaces.
-Principle of Wall, arch, Crown, dome, Flat Roof, Bull nose, Burner block, and
Monolithic Construction etc.
-Type of Brick Joints, Expansion Joints, and other Measures taken during
Construction.
Unit-5 | HEAT TRANSFER, GASFLOW, HEAT TRANSFER SOLUTION AND HEAT [10]
EXCHANGERS:
-Heat Transfer: Conduction, Convection. Radiation, Gas Radiation, Heat Loss, and
Heat Flow.
-Gas Flow: Gas Laws, Nomograms, Streamline and Turbulent Flow, Gas Energy,
Energy Loss, Buoyancy, Draught, and Gas L eakage etc.
-Heat Transfer Solution: Heat Transfer through a Refractory Wall, Standard Brick
Equivalent, Heat Loss by Gas Leakage, Unsteady Heat Flow, Heat Storage, and Heat
Loss in Foundation and through openings, Water Cooling, Incomplete Combustion,
and Heat Transfer to stock etc.
-Heat Exchanger: Recuperator, Regenerator etc.
Unit-6 | FUELAND FUELECONOMY, CONTROL OF FURNACE TEMPERATURE [10]

AND ATMOSPHERE:

-Fuel and Fuel Economy: Type of Fuel — Solid, Liquid, Gaseous, and Atomic or
Special,

-Furnace Efficiency, and Distribution of Heat,

-Effective Fuel Economy in various Furnaces.

-Control of Furnace Temperature and Atmosphere, and Means of Maintaining a given
Temperature.

-Device used in measuring Temperature,

-Control of Furnace Atmosphere, and Pressure,

-Effect of Furnace atmosphere,

-Instrumentation, and Process Control Equipment.




Unit-7 | SAFETY MEASURES: [05]
-Prevention of Explosion, Pilot Flames, and Safety Shut Off Valves etc.
Unit-8 | PREPARATION OF PROJECT REPORT AND SEMINAR: [05]
-Project Report preparation of a Furnace with Layout diagram.
-Seminar on the prepared Project Report on Furnace.
TOTAL 60
BOOKSRECOMMENDED:
1. | Modern Furnace Technology - | H.Etherington & G.Etherington
2. | Industrial Furnaces. —Vol —1 & 1l - | W.Trinks & M.H.Mawhney

3. | The Science of Flames and Furnaces - | M.H.Thring




ELECTIVE (ANY ONE) - (iii) INSTRUMENTATION A

ND

AUTOMATIC PROCESS CONTROL

Theory No of Period in one session : 60 Credits
. No. of Periods Per Week Full Marks : 100
Subject Code L T PIS ESE 70 .
1613605C 04 — — TA 10
CT 20
RATIONALE:

This subject is relevant from the operational control point of view dealing with the Instrumentation and Automatic
Process Control in Ceramic Plants manufacturing Pottery, Glass, Refractory, Enamel, Cement, Electronic or Special

Ceramic Products, and High Tech. Ceramic Products etc.

OBJECTIVE:

The Objectiveisto facilitate in:

01. Understanding the Instruments used in Ceramic Plants.

02. Understanding various control device used in plant.

03. Understanding the role of Automation for control through Instrumentation.

CONTENTS: THEORY Hrs/week Marks

Unit-1 | INTRODUCTION: [05]
Concept and Role of Instrumentation and Automatic Process Control.

Unit-2 INSTRUMENTATION: [25]
General Principle of Industrial Instrumentation.

Instrument/Equipment used for: Fluidity, Mass/'Weight, Temperature,
Pressure, Flow, Velocity, DTA, RUL, PCE, Thermal Shock, CCS, and
MOR etc.

Unit-3 AUTOMATIC PROCESS CONTROL: [20]
Concept and General Principle of Automatic Process Control in Industry.
Automatic Controls on: Mechanical. Hydraulic, Pneumatic, Electrical,

Electronic, and Other System.
Flow Measurement, and Temperature Control on Automatic Control.
On-Off, Proportional, and Integral Control System etc.

Unit-4 | PROJECT REPORT AND SEMINAR: [10]
Project Report Preparation on Instrumentation or Automatic Process
Control System.

Seminar on the prepared Project Report.
Total 60
BOOKSRECOMMENDED:
01. Instrument Technology -E.B.Jones Buttle Worth
02. Principles of Industrial Process Control - D.P.EKman

03. Flow Measurement and Meters - A.Linford




CERAMIC ENGINEERING WORKSHOP PRACTICE -1V

(GLASSAND ENAMEL)

Practical No of Period in one session : 90 Credits
. No. of Periods Per Week Full Marks : 50
Subject Code L T PIS ESE 50 .
1613606 — — 06 Internal 15
External 35
RATIONALE:

This Workshop is kept mainly to get students work with hand on various process involved in making glass and Enamel
products. It provides practical knowledge on operations required to be carried out in industry on laboratory scale.

OBJECTIVE:

The Objective is to know about:

01. Working with hand and practice the shaping techniques.
02. Familiarizing with the machine used for the purpose.
03. Practicing various care and precautions required for getting good products without defects.

Contents: Practical

Hrs/week

Marks

Unit-1

GLASS

PREPARATION OF COLOURED GLASSBATCH:

Selection of different colour ingredients, Selection of different Enamel
batch, Preparation of coloured Glass batch to produce: Glass having
colours as green, yellow, ruby, and blue etc.

[ 10 ]

Unit-2

MELTING OF GLASSBATCH:
Melting of different Glass batch in Crucible.

[ 10 ]

Unit-3

GLASSWARE FORMATION:
Glass Ware Formation by: Glowing, Blowing, and Pressing.

[ 10 ]

Unit-4

POL ISHING:
Methods adopted and applied for polishing of different shape of Glass
wares.

[ 15]

Unit-5

DECORATION:
Decoration such as: Etching, Silvering, Staining, and Sand Blasting etc.

[ 10 ]

Unit-1

Ename

COMPOUNDING OF ENAMEL BATCH:
Compounding of: Ground coat Enamel, Cover Coat Enamel, and Special
Tailor made Enamel.

[ 10 ]

Unit-2

MILLINGINBALL MILL:
Milling of Ground Coat, and Cover Coat Enamel in Ball Mill.
Frit and Colour Ingredients Grinding in Pot Mill.

[ 10 ]

Unit-3

METAL SURFACE CLEANING FOR ENAMELLING:
Different Process adopted for Metal Preparation such as. Cleaning,
Pickling, and Neutralization etc.

[ 05]

Unit-4

APPLICATION:
Application of Enamel using: Dipping, Spraying, Screen Printing, and
Hand Printing etc.

[ 10 ]

Unit-5

FIRING:
Firing of Enamel Wares in Muffle Furnace after drying.

[ 10 ]

Total:-

(90)

BOOKSRECOMMENDED:

01. Hand Book of Glass Technology
02. Porcelain Enamel

- Dr. R. Charan
-A.l. Andrew




CERAMIC APPLICATIONSWORKSHOP -TW

Term Work No of Period in one session : 50 Credits
Subject Code No. of Periods Per Week Full Marks ' 50
1613607 L T P/S Internal Examiner 15 02
— — 04 External Examiner 35
RATONALE:

Ceramic application workshop has been introduced to provide application techniques adopted in furnace construction and
other ceramic related equipments. There is growing demand of employment of ceramic Engineer in thisfield and so the
term work has been designed to take care of the required knowledge needed by the students.

OBJECTIVE:

The objective is to provide the students the fundamental knowledge on ceramic products applications with.
- Knowing the shapes and sizes of refractory bricks.
- Refractory brick laying using variousjoints.
- Arch construction.
- Dome construction.
- Flat roof construction.
- Casting
- Ramming
- Vertica wall construction in brick work construction.
- Hearth bottom construction.
- Roof construction etc.

Contents: Term Work Hrs/week | Marks
Unit-1 Identification of shapes and sizes used in brick work construction. [ 02 ]
Unit-2 Brick laying using. [ 03 ]
- Rowlock
- Header
- Stretcher
- Soldier
Unit-3 Wall making using one type of bricks- [ 08 ]
- 9" thick with alternate header and using one stretcher courses.
- 1347 thick with alternate header and stretcher courses.
- 18" thick with header and stretcher courses.
Unit-4 Furnaces Hearth, side walls and roof making using different type of [ 07]
bricks.
Unit-5 Arch making, door openings, Dome construction, Catenary construction, [ 10 ]
skew back construction.
Ideas and concept of stacks lining, blast furnace lining, ladlelining, [ 10 ]
Unit-6 electric arc furnace lining, reheating furnace lining and others furnaces
used in ceramic and other industries.
Unit-7 Hanger bricks construction for flat roof making. [ 05]
Unit-8 Casting and ramming of Refractory materials. [ 05 ]
Total:- 50
BOOKSRECOMMENDED:
1. | Refractories - | F. H. Norton
2. | Refractory Pocket Catalog - | A.P. Green, USA

3. | Monoalithic refratories -

Subrata Banerjee




ELECTIVE - (Any One) - (i) MODERN REFRACTORY
TECHNOLOGY -TW

Term Work No of Period in one session : 50 Credits
Subject Code No. of Periods Per Week Full Marks : 50
1613608A L T P/S Internal Examiner : 15 2
— — 04 External Examiner : 35

Rationale:

This subject has been kept as an elective subject for Part-111 Diploma students of Ceramic Engineering mainly to
converse them with the new development taking place in the field of refractories. With R & D as the base, the refractory
industries have gone to a significant change in its technology cope up with the changing needs of the industry. Nearly
60% of the raw materials used in steel plant are only refractories and so even 1 to 5 % savings in refractories speak a lot
on the profitability. This in fact has put the focus on ceramic engineers to work hard and contribute towards new
development with aview to bring high profitability highly competitive globa market.

Objective:
This course will facilitate in:-
0] Understanding refractory of 21% century.
(i) Developing the professional s to thrive on challenges pored by user industries.
(iii)  Understand new type of refractory developed for various user.

Contents: Term Work Hrs/week | Marks
Unit-1 Preparation of Project Report on a Refractory manufacturing unit. [35]
Unit-2 Presentation of the project report in a seminar. [15]
TOTAL 50

BOOKSRECOMMENDED:

1. | Refraction - | F.H.Norton

2. | Refraction - | M. L. Mishra




ELECTIVE - (Any One) - (ii) MODERN FURNACE
TECHNOLOGY -TW

Term Work No of Period in one session : 50 Credits
Subject Code No. of Periods Per Week Full Marks ' 50
1613608B L T P/S I nternal Examiner 15 2
— — 04 External Examiner 35

Rationale:

The subject has been taken as an elective considering the very importance of Furnaces used in Ceramic and

other industries. The subject deals with entire aspects of Furnaces such as its construction, combustion, Heat transfer in

the furnace, Fuel used in the furnace, Fuel economy, Strength & durability of the furnace, Heat releasing equipments,

Furnace using Industries, Heat exchanges, material of construction used in a furnace etc. The subject has been designed

to provide al the necessary knowledge required to the students about furnaces, which become an important organ of any

industry.
Objective:
The objective in general to achieve will be to:-
0] Understand the furnace with itsrole and use.
(i) Understand the basic principle of operation.
(iii)  Understand fuel economy in furnace operation which is very important.
(iv) Understand the use of refractories to achieve economy.

v) Understand various type of furnaces used in industries.

Contents:Term Work Hrs\week | Marks
Unit-1 Preparation of Project Report on a Furnace. [35]
Unit-2 Presentation of the project report in a seminar. [15]
TOTAL 50
BOOKSRECOMMENDED:
1. | Modern Furnaces Technology - | Etheringlin & Elheringlon

2. | Industrial FurnacesVol. | & Il - | Trinkst & Mawhney




ELECTIVE - (Any One) - (iii) INSTRUMENTATION AND
AUTOMATIC PROCESSCONTROL -TW

Term Work No of Period in one session : 50 Credits
Subject Code No. of Periods Per Week Full Marks : 50
1613608C L T P/S Internal Examiner : 15 2
— — 04 External Examiner : 35

RATIONALE:

This subject has been kept as one of the Elective papers considering the very importance of
Instrumentation and Automatic Process Control adopted in Industry. The subject deals with various
Instrument and Device used in Ceramic and Other Industries. It also deals with the Automation in
Process Control adopted in controlling the operational parameters.

OBJECTIVE:

The Objective is to know about:

01. Role and Use of Instruments and Device used in Industry.

02. Principle of operation.

03. R&D taking place in developing new and more economical and efficient Instruments and
Automatic Process Control Device for the industry.

Contents: Term Work Hrs/week | Marks
Unit-1 Preparation of Project Report on Instrumentation and Automatic [35]
Process Control related Topic.
Unit-2 | Presentation of prepared Project Report in a Seminar. [15]
TOTAL 50
BOOKSRECOMMENDED:
1. | Instrument Technology - | E. B. Jones Buttle Walth

2. | Principles of Industrial Process Control - | D.P. Ekman




PROJECT WORKS& ITSPRESENTATION IN SEMINAR -TW

Term Work No of Period in one session : Credits
Subject Code No. of Periods Per Week Full Marks ' 100
1613609 L T P/S Internal Examiner 30 2
— — — External Examiner 70

RATIONALE:
Project Work and it’s presentation in Seminar has been kept in the curriculum to provide an opportunity to the students to
develop skill in preparing Project Work and be eligible to give its Presentation in a Seminar. This exercise not only
develops communication skill, it also generates confidence to the students in presenting the Project Work to the Audience
in aSeminar.

OBJECTIVE:

The Objective isto prepare and achieve:

01. Trained Professionals.

02. Strong Data Base for the Project.

03. Skill to give good and impressive Presentation in a Seminar.

CONTENTS: TERM WORK

Hrsweek

Marks

Unit-1

SELECTION OF A PROJECT:

This exercise should be carried out in consultation with the Professor
concerned. A suitable Project is selected related to that particular branch of
Engineering.

Allotment of Project Work Should preferably is done in the beginning of the
Session to give ample time to students for its preparation.

Unit-2

PREPARATION OF DATA BASE:

Visit to Plant similar to the Project, if required.
- Collection of Data.

- Compilation of Data.

- Analysis and Assimilation of Data.

Unit-3

PREPARATION OF DRAFT REPORT:
Introduction.

- Market Prospect and Marketing.

- Location.

- Manufacturing Programme and Annual Turnover.

- Cost of Project.

- Means of Finance.

- Requirement of Raw Materials, Consumables, Utilities and Working
Capital.

- Organizational Structure, Management and Manpower.

- Project Implementation Schedule.

- Profitability and Cash flow.

Existing Project:
Thiswill deal with the problem related areain any one of the following:
- Technical.
- Human Relation.
- Welfare.
- Safety.
- Any Other Area.
The Report should have:
- Introduction.
- Problem details ( Identified for the Project )
- Details of Plant/Workg/Institution towards:
. Technical.
. Management.
. Marketing.
. Financial, and Commercial.
. Profitability (Profit/Loss)
- Reason for selecting the problem.
- Analysis and Remedy.
- Conclusion.




Unit-4

PRESENTATION IN SEMINAR:

- Presentation of Draft Project Report.
- Discussion on Draft Project Report.

- Recording of useful Suggestions for incorporation in the Final Report.

FINAL REPORT:
Report finalization after incorporating changes.
- Preparation of Final Report and Submission.

Total




STATE BOARD OF TECHNICAL EDUCATION, BIHAR

Scheme of Teaching and Examinations for

VI SEMESTER DIPLOMA IN CHEMICAL ENGINEERING
( Effective from Session 2016-17 Batch )

TIHEORY
Sr. SUBJECT SUBJECT | TEACHING EXAMINATION-SCHEME
No. CODE SCHEME
Periodsper | Hours Teacher's Class Test | End Semester | Total Pass | PassMarks Credits
Week of Assessment (CT) Exam.(ESE) | Marks Markg inthe
Exam. (TA) Marks Marks Marks (A+B+C) ESE | Subject
A B C
1. | Management 1600601 03 03 10 20 70 100 | 28 | 40 03
(Common)
2. | Chemical Engineering 1614602 03 04 10 20 70 100 | 28 40 03
Drawing
3. | Environmental 1614603 03 03 10 20 70 100 28 40 03
Technology
4. | Mass Transfer 1614604 03 03 10 20 70 100 28 40 03
Operation
5. | Elective-(Any One) 1614605 03 03 10 20 70 100 28 40 03
(i) Bioprocess Engineering(1614605A) (i) Food Processing & (iii) Sugar Technology (iv) Petrochemical
Engineering (1614605B) (1614605C) Technology
(1614605D)
Total :- 15 350 | 500
PRACTICAL
TEACHING EXAMINATION-SCHEME
SCHEME
Sr. SUBJECT SUBJECT Periods per Hours of Practical (ESE) Total Pass Credits
No. CODE Week Exam. Marks Marks
Internal(A) | External(B) (A+B) in the
Subject
6. Environmental 1614606 02 03 15 35 50 20 01
Technology Lab
7. | Mass Transfer Operation | 1614607 02 03 15 35 50 20 01
Lab
8. Elective-(Any One) 1614608 02 03 07 18 25 10 01
(i) Bioprocess Engineering Lab (1614608A) | (ii) Food Processing & (iii) Sugar Technology Lab (iv) Petrochemical
Engineering Lab (1614608C) Technology Lab
(1614608B) (1614608D)
9. Process Simulation Lab 1614609 02 03 15 35 50 20 01
Total :- 08 175
TERM WORK
Sr. TEACHING EXAMINATION-SCHEME
No. SCHEME
SUBJECT SUBJECT Periods per Marksof Internal | Marksof External Total Pass Marks Credits
CODE Week Examiner Examiner Marks | inthe Subject
(X) () (X+Y)
10. | Chemical Engineering 1614610 02 07 18 25 10 01
Drawing -TW
11. | Industrial Project -TW 1614611 04 07 18 25 10 02
12. | Professional Practices-VI 1614612 04 07 18 25 20 02
TW
Total ;- 10 75
Total Periods per week Each of duration OneHour 33 Total Marks= 750 24




MANAGEMENT (COMMON)

Subject Code Theory Credits
No. of Periods Per Week Full Marks : 100
1600601 L T P/S ESE : 70 03
03 — — TA : 10
CT : 20

CONTENTS: THEORY

Name of the Topics Hrs/week| Marks

Unit -1 Overview Of Business
1.1. Types of Business
® Service
e Manufacturing
e Trade
1.2. Industrial
sectors
Introduction to
e Engineering industry
®  Process industry
e Textile industry
e Chemical industry
e Agroindustry
1.3 Globalization
® Introduction

e Advantages & disadvantages w.r.t. India

1.4 Intellectual Property Rights (I.P.R.)




Unit -2

Management Process
2.1 What is Management?
e Evolution
e Various definitions
e Concept of management

® Levels of management

07 11

e Administration & management
e Scientific management by F.W.Taylor

2.2 Principles of Management (14 principles of Henry Fayol)

2.3 Functions of Management
e Planning
e Organizing
e Directing
e Controlling

Unit-3 | Organizational Management

3.1 Organization :-
e Definition
® Stepsin organization
3.2  Types of-organization
® Lline
e Line & staff 07 11

e Functional
® Project
3.3 Departmentation
e Centralized & Decentralized
e Authority & Responsibility
e Span of Control
3.4 Forms of ownership
e Propriotership
e Partnership
e Joint stock
e Co-operative Society

e Govt. Sector




Unit - 4

Human Resource Management
4.1 Personnel Management
® Introduction
e Definition
® Functions
4.2 Staffing
e Introduction to HR Planning
® Recruitment Procedure
4.3 Personnel—Training & Development
e Types of training

» Induction 08 14
» Skill Enhancement
4.4 Leadership & Motivation
e Maslow’s Theory of Motivation
4.5 Safety Management
e Causes of accident
e Safety precautions
4.6 Introduction to —
e Factory Act
e ESIAct
e Workmen Compensation Act
e Industrial Dispute Act
Financial Management
Unit-5 | 5.1. Financial Management- Objectives & Functions 08 14
5.2. Capital Generation & Management
e Types of Capitals
e Sources of raising Capital
5.3. Budgets and ccounts
e Types of Budgets
» Production Budget (including Variance Report )
> Labour Budget
e Introduction to Profit & Loss Account ( only concepts) ; Balance Sheet
5.4 Introduction to
e Excise Tax
® Service Tax
® |ncome Tax
e VAT
e Custom Duty
Unit- 6 | Materials Management
6.1. Inventory Management (No Numericals)
® Meaning & Objectives
6.2 ABC Analysis
6.3 Economic Order Quantity
® Introduction & Graphical Representation
08 14

6.4 Purchase Procedure
e Objects of Purchasing
® Functions of Purchase Dept.
e Stepsin Purchasing
6.5 Modern Techniques of Material Management
e Introductory treatment to JIT / SAP / ERP




Unit-7 | Project Management ( No Numericals)
7.1 Project Management
® Introduction & Meaning
Introduction to CPM & PERT Technique

Concept of Break Even Analysis

7.2 Quality Management 08 07
e Definition of Quality , concept of Quality , Quality Circle,
Quality Assurance
e [ntroduction to TQM, Kaizen, 5 ‘S,
& 6 Sigma
TOTAL 48
Text / Reference Books:
Titles of the Book Name of Authors Name of the Publisher

Industrial Engg & Management Dr. O.P. Khanna

Dhanpal Rai & sons New Delhi

Business Administration & Management | Dr. S.C. Saksena

Sahitya Bhavan Agra

The process of Management W.H. Newman E.Kirby Warren

Andrew R. McGill

Prentice- Hall

Industrial Management Rustom S. Davar

Khanna Publication

Industrial Organisation & Management | Banga & Sharma

Khanna Publication

Industrial Management Jhamb & Bokil

Everest Publication , Pune




CHEMICAL ENGINEERING DRAWING
(CHEMICAL ENGINEERING)

Subject Code Theory Credits
No. of Periods Per Week Full Marks : 100
1614602 L T P/S ESE . 70 03
03 — — TA : 10
CT : 20

CONTENTS :THEORY

Name of the Topic Hrs/week
Unit -1 Process Instrumentation Symbols. 01
Unit -2 Valves:
Sectional views of: 05
Gate valve, Globe valve, Ball valve, Check valve, (Swing & lift check
valve),
Diaphragm valve, safety valve (Spring Loaded / Rams bottom).
Unit-3 | Pipe Joints.
3.1 Threaded, flanged and other joints
3.2 Bend (Short & Long)
3.3 Elbow 02
3.4 Tee
3.5 Nipple
3.6 Socket, Reducing socket
3.7 Union Joint
3.8 Plug
3.9 Flanges.
Blind, C.1., Slip on, welded Neck, Hub type, Hap type Screwed type.
3.10 Socket and spigot joint.
3.11 Hydraulic joint.
3.12 Expansion joints loop and Corrugated.
Unit - 4 | Supports for pipe and vessels.
4.1 Hanger
4.2 Roller
43 Yard piping support. 03
4.4 Vessel support.
Vertical vessel, Leg, Skirt, Bracket, lug
support. Horizontal vessel saddle type.
Unit-5 | Fabrication Drawing.
5.1 Shell and tube heat exchanger.
5.2 Batch Reactor.
5.3 Horizontal storage tank.
5.4 Short tube Vertical Evaporator 05
5.5 Types of Packing.
5.6 Types of distributor: Weir type and spider type.
5.7 Liquid redistributor.
5.8 Grid bar support plate.
5.9 Types of Heads.
Unit - 6 | Specification Sheet.
6.1 Centrifugal Pump.
6.2 Reciprocating pump. 04
6.3 Batch reactor.
6.4 Shell and tube heat Exchanger.




Unit-7 7.1 Process flow sheeting (ULD & PFD)
7.2 Piping and Instrumentation Diagram of Chemical processes. 10
7.3 Equipment Layout
7.4 Tank Form

Unit - 8 | Revision of CAD & Process flow Diagram on CAD. 02

TOTAL 32
Text / Reference Books:
Titles of the Book Name of Authors Name of the Publisher

Process Equipment Design

M.V. Joshi V.V. Mahgjan

1997 Mac Milan India Ltd.
New Delhi

Process Design of Equipments

Dr. S.D. Dawande

1999 Central Techno
publication Nagpur

Chemical Process Equipment

Sranley M. Walas

1988 Buitter worth
Publishers Reed Publishing
Inc (USA) Boston.

A First Y ear Engineering Drawing

A.C. Parkinson

1995 A.H. Wheeler & Co.
Allahabad

Machine Drawing

N.D. Bhatt

1986 Charottar Publishing
House Anand (Gujrat)




ENVIRONMENTAL TECHNOLOGY
(CHEMICAL ENGINEERING)

Subject Code
1614603

Theory

Credits

No. of Periods Per Week Full Marks : 100

L T P/S ESE : 70

03 — — TA : 10

CT : 20

03

CONTENTS :THEORY

Name of the Topic Hrs/week

Marks

Unit -1 Air Pollution

1.1 Introduction.

1.2 Air Pollutants.

1.3 Natural sources of air pollution.

1.4 Man made sources of air pollution.

1.5 Effect of air pollution on health, animals and material.

1.6 Principle of air sampling, particulate and gaseous sample 12
collection methods.

1.7 Controlling methods.

171
1.7.2
1.7.3
174
165
1.6.6

Gravity Settling Chamber.

Cyclone separator.

Fabric Filter.

Wet Scrubber.

Electrostatic Precipitator.

Absorption, Adsorption and incineration.

18

Unit -2 Water Pollution.

2.1 Introduction.

2.2 Role of Pollution Control Board.
2.3 Different Sampling Methods. 10
2.4 Different Physical Treatment methods,
2.5 Different Chemical Treatment Methods.
2.6 Different Biological Treatment Methods.

14

Unit - 3 Solid Waste M anagement.

1.1 Solid Waste Characteristics.
1.2 Solid Waste Collection.

1.3 Solid Waste Processing.

1.4 Reuse, Recycle and Recovery.
1.5 Disposal. (Biomedical)

08

12

Unit - 4 Waste Water Treatment

4.1 Introduction.

4.2 Preliminary Treatment.

4.3 Primary Treatment

4.4 Secondary (Biological) Treatment.
441  Trickling Filters.
4.4.2 Activated Sludge Treatment.
4.5 Sludge Management.

4.6 Sludge Characteristics

4.7 Sludge Treatment.

4.7.1  Sludge Thickening.
4.7.2  Sludge Digestion.
4.7.3  Sludge Dewatering.
4.7.4  Sludge Disposal.

12

18




Unit-5

Environmental Audit & |SO — 14000
5.1 Need of Environmental Audit.

5.2 Procedure for Environmental Audit.
5.3 Advantages of Environmental Audit.
5.4 Need of SO 14001.

5.5 Business benefits of 1SO 14000.

06 08

TOTAL 48 70

Text/ Reference Books:

Titles of the Book

Name of Authors

Name of the Publisher

Environmental Pollution.- 2004

Dr. P. K. Khatolitya

C. Chand & Company Ltd.
New Delhi- 55.

Introduction to Environmental
Engineering.- 1997

Mr. P. A.Vesilind

PWS Publishing Company,
Boston.

Basic environmentd
Technology.- 2002

Jerry Natheson

New Delhi Prentice- Hall of
India Pvt. Ltd.

Environmental Engineering-
1989

G. N. Pandey & G. C. Carney

Tata Mc GrawHill, New Delhi.

Text Book of Environmental

New Delhi Galgotia

Pollution and Control .- 1998 Dr. H. S. Bhatia o
Publication.

A Text Book of Environmenta
Chemistry and Pollution S. Chand & Company Ltd. New
Control.-1991 Mr. S. S Dara Delhi.
Environmental Pollution control S S R0 Wiky Eastern Ltd. New Delhi

. Mr. D. K. Asthana & Mrs.
Environmental Problem and Meera Asthana. S. Chand & Company Ltd. New

Solution.- 2001

Delhi.

Pollution Control in Process
Industries.- 1985

Mr. S. P. Mahgan,

TataMc GrawHill, New Delhi.




MASS TRANSFER OPERATION

(CHEMICAL ENGINEERING)

Subject Code Theory Credits
No. of Periods Per Week Full Marks 100
1614604 L T PI/S ESE 70 03
03 — — TA 10
CT 20
CONTENTS : THEORY
_Name of the Topic Hrs/week | Marks
Unit-1 | Diffusion.
1.1 Definition, Ficks Law, Flux equation, Molecular diffusion in gases,
Steady state diffusion of A through non diffusing B, Steady state
equimolar counter diffusion. Problems. 05 08
1.2 Analogy between mass transfer and heat transfer, film theory, surface
renewal theory, penetration theory, equilibrium.
Unit-2 | Distillation.
Concept of distillation, Gibbs phase rule, concept of degree of freedom,
boiling point diagram, change of pressure on boiling point diagram.
Vapour liquid equilibrium diagram. Henry's Law, Raoults Law.
Determination of vapor composition by above laws.
Volatility, Relative volatility, Derivation to calculate vapour composition
and liquid composition Problems.
Methods of distillation, Differential distillation, Rayleigh’s equation,
problems, Flash distillation, material balance, Problems . 16 22
Rectification, Fractionating column, material balance, Mc Cabe Theile
method. Lewis Sorrel method, problems.
Feed plate, feed line, q line, effect of feed conditions on dope of g line.
Reflux ratio, total reflux ratio, minimum reflux ratio, relative advantages
and dis-advantages on operating and capital cost.
Optimum reflux ratio.
Batch distillation, Azeotropic distillation, steam distillation- Equipment
for didtillation, plate column, Bubble cap plate, sieve plate, and valve
plate, down comers, weir, packed columns.
Unit-3 | Absorption.
3.1 Concept of Gas Absorption, comparison with distillation, selection
criteria for solvent.
3.2 Concept of equilibrium, minimum liquid-gas ratio, material balance
Concept of HETP. 06 08
3.3 Hydrodynamics of packed column. Loading and flooding of packed
columns.
3.4 Gas absorption equipments- mechanically agitated vessel, packed
columns, types of packing, channeling in packed columns.
Unit - 4 | Extraction.
4.1 Concept of Extraction liquid-liquid extraction comparison between
distillation and extraction, distribution coefficient, triangular diagram. 06 08
4.2 Extraction egquipments mixer settler, spray column, rotating disc
contactor, pulse column.
Unit-5 | Drying.
5.1 Concepts & genera principles, equilibrium Rate of drying
curve, time of drying, Problems based on above topic. 08 14
5.2 Drying equipments- Tray drier, Rotary drier, Drum drier, Spray drier,
fluidized bed drier, Pneumatic drier, applications.




Unit- 6 | Crystallization.

solubility curves

a.Concept of crystallization, saturation, super saturation,

b. Method of super saturation, Mier’s super saturation theory.
C. Crystalization equipments- Agitated tank crystalliser, vacuum
crystalliser, Oslo (cooler and evaporative) crystalliser.

07

10

TOTAL 48

70

Text/ Reference Books:

Titles of the Book

Name of Authors

Name of the Publisher

Introduction to Chemical Engineering

Mr. Walter L. Badger & Mr.
Julius T. Bachero

Mc Graw Hill Internationd

Unit Operations of Chemical
Engineering.

Mc Cabe, W. L. Smith &
Harriot.

Mc Graw Hill Internationd

Mass Transfer Operations

Treybal

Mc Graw Hill Internationa




ELECTIVE-(ANY ONE)- (i) BIOPROCESS ENGINEERING (CHEMICAL
ENGINEERING)

Subject Code Theory Credits
No. of Periods Per Week Full Marks : 100
1614605A L T P/S ESE : 70 03
03 — — TA : 10
CT : 20

CONTENTS : THEORY

Name of the Topic Hrs/ | Marks
week
Unit -1 General reaction kinetics for biological system.(08 Marks)
® Enzyme Kinetics
® Michaleis-Menten kinetics
e Determination of enzyme kinetic constants
e Kinetics of enzyme deactivation. 06 16
Immobilization of enzymes and cells. (04 Marks) Kinetics of
Microbial growth. (04 Marks)
Death rate kinetics (04 Marks)
Unit -2 Stoichiometry
¢ Thermodynamics of bio system 06 08
e Material and energy balances (Problems)
Unit- 3 Sterilization
. . e . e 10 08
Design, preparation and sterilization of media. Air sterilization.
Unit - 4 Bioreactor
Bioreactor Configuration. Practical consideration for 08 10
bioreactor configuration. Monitoring and control of
bioreactors. Ideal Reactor operation. Scale up of bioreactor
Unit-5 Diffusion
e Role of diffusion in bio processing.
e Oxygen uptake in cell culture. (04 Marks) 10 14
e Oxygen transfer in fermenters. (04 Marks)
e Measuring dissolved oxygen concentration. (04 Marks)
e Mass transfer correlation. Measurement of K a. (04 Marks)
Unit-6 Bio separation
e Down stream processing and bio separation. (08 Marks) 08 14
e \Waste water treatments. (08 Marks)
Total 48 70
Text/ Reference Books:

Titles of the Book Name of Authors Name of the Publisher
B!oprocess Computations in Ghose T.K Eiils Horwood Ltd
Biotechnology
Biochemical Engineering Bailey Jams E. and Qils D.F.

McGraw Hill Book Co.
Fundamental

Bioprocess Engineering Principles

Pauline M. Doran Academic Press Limited, London

Aiba, Arthur E. Humphery and
Biochemical Engineering Nancy F. Millis University of Tokyo Press.




ELECTIVE-(ANY ONE)- (ii) FOOD PROCESSING & ENGINEERING
(CHEMICAL ENGINEERING)

Subject Code s Th%ory — - . Credits
No. of Periods Per W Full Marks : 100
16146058 L T P/S ESE : 70 03
03 — — TA 10
CT 20
CONTENTS : THEORY
Name of the Topic Hrs/ Marks
week
Unit -1 Overview of Food Chemistry.
Food Constituents: Carbohydrates, Protein, Lipids, Enzymes and water. 08 07
Vitamins and Minerals. Food Additives.
Unit -2 Classification and terminology of microorganisms.
Nutritional requirement of microorganisms. Growth of 08 07
microorganisms. Factors affecting growth and inhibition of microorganisms
Unit- 3 Spoilage and associated chemical / physical changes in food.
Basic principles and unit operations in food processing and preservation.
. . ) 08 14
Food preservation by high temperature, low temperature, dehydration,
evaporation, chemicals, irradiation. Food Packaging.
Unit - 4 Process technology of Fruits and Vegetables :
Unit operations in processing and canning of fruit and vegetables and 08 14
their products. Technology ofluice and Beverages, Jams, Jellies,
Marmalade,tomato products, pickles and chutneys.
Process Technology of Milk and Milk Products :
Processing, storage and distribution of milk and milk products. Standards
for milk and milk products.
Unit-5 Process Technology of Cereals and Legumes :
Process technology of milling of cereals and legumes. By product of
Milling Industry. Processing of Malt.
Process technology of Baked Goods : 08 14
Manufacturing of bread, biscuits, cookies and cakes. Quality control in
finished product.
Unit-6 Process Technology of Alcoholic Beverages:
Types of alcoholic beverages, Raw material, fermentation and processing
of alcoholic beverages.
Process technology of chocolate and confectionary : 08 14
Manufacture of chocolates. Types of confectionary products. Production of
sugar based and Indian confection.
TOTAL 48 70




Text / Reference Books:

Titles of the Book

Name of Authors

Name of the Publisher

Food Chemistry

L.H. Meyer

Van Nostrand Reinhold co., New
York

Principles of Food Science, Part | — Food

Chemistry

Owen R. Fennema

Marcel Dekker Inc, New York

Principles of Food Preservation, Part Il

Owen R. Fennema

Marcel Dekker Inc, New York

Preservation of Fruits and Vegetables

Giridharilal and Sidappa

Indian Council of Agricultural
Research, New Delhi.

Food Industry

IIT, Madras

Outlines of Biochemistry

E.E. Conn and P.K. Stumpf Food

Tata McGraw Hill publishing Co.,
New Delhi.

Microbiology: W.C. Frazier

The Manufacturer of
Biscuits, Cakes and Wafers

British J. and Grosphicrree

Sir Isaac Pitman & Sons Ltd.
London.

Sugar confectioner and
Chocolate Manufacturer

E.B. Jackson and Less R

Leonard Hill Books 24 Market
Square Alyesburry.

Modern Dairy Products

Lampert |.M.

Eurasia Publishing House,
Ramnagar, New Delhi.

The Chemistry and Testing of Dairy
Products

Newlander J.A. and
Artherton H.V.

Olsen Publishing Co. Milwalie
Wisconsin.

Chemical Analysis of Foods

David Pearson

JDA Churchil, London.

Manual of Analysis of Fruits and
Vegetables Products

RangannaS.

McGraw Hill publishing Co., New
Delhi.




ELECTIVE-(ANY ONE)- (iii) SUGAR TECHNOL OGY

(CHEMICAL ENGINEERING)

Subject Code

Theory

Credits

No. of Periods Per Week Full Marks

100

1614605C L T P/S ESE

70

03 — — TA

10

CT

20

03

CONTENTS : THEORY

Name of the Topic

Hrs/week

Marks

Unit -1

Introduction

1.1Sugarcane producing states in India

1.2 Cultivating factors affecting sugarcane quality
1.3 Harvesting

03

04

Unit -2

Manufacture of Sugar

2.1 Chemical composition of juice, methods of polarization (04Marks )

2.2 Extraction of juice, Brix curve ( 04 Marks )
2.3 Juice treatment ( 08 Marks )
] Screening
. General constituents of juice from immature cane
. Process of treatment — Defication, Sulphitation
. lon exchange
2.4 Multiple effect evaporation ( 12 Marks )
. Working of evaporators
o Evaporators- Forward, Backward, Mixed feed
. Falling film evaporators
. Cleaning of evaporators- Methods
2.5 Crystallization ( 08 Marks )
. Principle of crystallization
. Types of crystallizer and their working
. Crystallization calculations

15

30

Unit -3

Cane sugar Refining

3.1 Affination, clarification/defecation ( 8 Marks )
3.2 pH adjustment ( 4 Marks )

3.3 Decolonization- char filtration ( 4 Marks )

12

14

Unit - 4

Byproducts of sugar Industry

4.1 Use of Bagassee [Processes of Biogas, Bio manure, Pulp &
paper, Particle board, as fuel, Bagassee ash] ( 8 Marks )

4.2 Composition & uses of Molasses [Fermentation, abs. Alcohol,
rectified spirit & cattle feed] ( 4 Marks )

4.3 Ethanol as a fuel- properties & advantages ( 4 Marks )

4.4 Sugar based Industries [Processes of Confectionary, sugar
candies, Indian sweets, sugar cubes]- ( 8 marks )

18

22

70

Text/ Reference Books:

Titles of the Book Name of Authors Name of the Publisher
System of Technical Control N.C. Verma STA of India, New Delhi
Principle of Cane Sugar Technology P.Hoing Elesevier Publisher Co. London
Cane sugar factory control K.C.Banerjee M.L.Kakar,Hazratganj,Lucknow
Sugarcane factory analytical control J.H.Payne Elesevier Publisher Co. London
Introduction to sugarcane technology Jenkens Elesevier Publisher Co. London




ELECTIVE-(ANY ONE)- (iv) PETROCHEMICAL TECHNOL OGY
(CHEMICAL ENGINEERING)

Subject Code Theory Credits
No. of Periods Per Week Full Marks : 100
1614605D L T P/S ESE : 70 03
03 — — TA : 10
CT : 20
CONTENTS : THEORY
Name of the Topic Hrs/week | Marks
Unit -1 Introduction to Petroleum Refining:

1.1 Indian Refineries, Their location and capacity
1.2 Global crude oil producers,
1.3 Characteristics of crude, Composition, constituents of crude oil

08 08

Unit-2 | Refining:

2.1 Process of Refining of crude oil to obtain various fractions ( 8 Marks )

2.2 Unit operations used in separation processes- Fractionation, Vacuum
Distillation ( 4 Marks ) 10 14

2.3 List of Hydrocarbons/ fractions obtained, their Boiling Ranges and
their uses ( 4 Marks )

Unit-3 Unit Processes in Refineries: Flow charts, Reactions, Description

3.1Hydrogenation, Cracking, Alkylation, Polymerisation, (10 Marks)

3.2 Hydrocracking, Isomerisatiopn, Reforming, Esterifiaction & 12 24
Hydration. ( 10 Marks )

3.3 Waste Treatment ( 8 Marks )

Unit-4 | C,to C, Hydrocarbons: ( 4 Marks each )
4.1 C, Hydrocarbons, Petrochemicals from C;
4.2 C, Hydrocarbons, Petrochemicals from C,

) 10 16
4.3 C3Hydrocarbons, Petrochemicals from C3
4.4 C, Hydrocarbons, Petrochemicals from C,
4.5 Aromatic Fractions
Unit-5 | Hazard & Safety ( 4 Marks each ) 08 08
5.1 Hazards in Petrochemical Industry
5.2 Safety in Petrochemical Industry
TOTAL 48 70
Text/ Reference Books:
Titles of the Book Name of Authors Name of the Publisher
Dryden’s Outlines of Chemical Tech | M. Gopala Rao, M. Sittig, East West Press
Shreve’s Chemical Process George Austin Mc Graw Hill Publication

Petrochemicals Peter Wiseman John Willey & Sons

Petrochemicals Bhaskar Rao --




ENVIRONMENTAL TECHNOLOGY LAB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks : 50
1614606 L T PIS ESE : 50 o1
— — 02 Internal : 15
— — — External : 35

CONTENTS: PRACTICAL

Skills to be Developed:
Intellectual skills:
1) To identify different pollution in atmosphere.
2) To decide pollution control methods.
3) To classify different solid waste.
4) To select proper method for disposal of solid waste.
5) To design simple parameter for waste water treatment.
Motor skills:
1) To work on effluent treatment plant.
2) To prepare audit report.
3) To set procedure for ISO-14000.
4) To handle different pollution controlling equipment.
List of Practicals:
1) To estimate the concentration of H,S and CS’, in work room by modified gas analyser.
2) Determination of COD of the given effluent sample.
3) To measure the suspended particles in liquid by turbidity?
4) To estimate chloride content of given water sample.
5) To determine BOD of given sample.
6) Determination of acidity / alkalinity in given effluent sample.
7) Determination of total solids , total suspended solids , total dissolved solids in given effluent sample.
8) Prepare an environment audit report for any process industry.

9) Estimation of suspended particulate in matter, in air by high volume sampler




MASS TRANSFER OPERATION LAB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks 50
1614607 L T P/S ESE 50 o1
— — 02 Internal 15
External 35

CONTENTS : PRACTICAL

Intellectua
| Skills:

1. Tocompare different types of distillation.

2. Todesign afractionating column.

3. To select suitable solvent for extraction.

4. To compare the effect of dry and wet packing on pressure drop.
Motor Skills:

1. Tooperate different distillation columns.

2. Tooperate different types of dryers.

3. Tocontrol operating parameters of distillation column.

List of Practicals;

O N o g k~ 0D

To verify Rayleigh’s equation by simple distillation.

To calculate HETP by carrying out distillations in a packed column at total reflux.

To calculate the pressure drop of a given packed column for wet and dry packing.

To find out distribution coefficient for liquid - liquid mixture.
To plot binodal curve for ternary system.

To plot drying rate curves.

To plot the solubility curve while heating and cooling.

Control of distillation column on ssimulutor.




ELECTIVE-(ANY ONE):- (i) BIOPROCESSENGINEERING LAB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks : 25
1614608A L T P/S ESE : 25 o1
— — 02 Internal : 07
— — - External : 18
CONTENTS :PRACTICAL

Intellectual Skills:
1. Observations
2. Cultivation of micro organisms
3. Analysis of growth
4. Aseptic
Conditions Motor Skills
1. Equipment handling
2. Preparation of aseptic conditions
LIST OF PRACTICALS:
1. Preparation and Sterilization of Media.
2. Microscopic Examination of different groups of Micro-organisms.
3. Growth and enumeration of Micro-organisms.
4. Aseptic Techniques.
5. Assay of enzyme activity and specific activity.
6. Kinetic analysis of an enzyme catalyzed reaction.
7. Determination of K,a and dissolved oxygen.
8. Study of fermentation processes and controls.
9. Immobiliztion of enzymes and whole cells.

10. Draw anyone flow sheet for bioprocess.



ELECTIVE-(ANY ONE):- (ii))FOOD PROCESSING & ENGINEERING LAB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks : 25
1614608B L T P/S ESE : 25 o
— — 02 Internal : 07
— — - External : 18
CONTENTS :PRACTICAL

List of Practicals:

1. Quantitative determination of carbohydrate, protein and ascorbic acid.
2. Analysis of food materials and food products.
3. Enzymes kinetics study. Culturing of microorganisms. Counting of microorganisms.

4, Growth curve experiments.

5. Processing of fruit and vegetables products like juice, Jams, Jellies.

6. Processing of Marmalade, tomato products, pickles and chutneys

7. Preparation of bakery products like bread, biscuits, cakes.

8. Preparation of confectionary products like soft and hard-boiled candies, fruit candies, chikki etc.
9. Preparation of dairy products

10.  Industrial visit to food industry and report writing.




ELECTIVE-(ANY ONE):- (iii) SUGAR TECHNOLOGY LAB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks : 25
1614608C L T PIS ESE : 25 o1
— — 02 Internal : 07
— — - External : 18

CONTENTS: PRACTICALS
Skills to be developed:
Intellectual Skills: 1) Interpret test results.
2) Follow systemic procedure for handling chemicals.
Motor Skills: 1) To handle equipments/instruments.
2) To observe physical phenomenon.
List of Practical’s:
1. Determination of Brix & Purity of juice
2. Determination of moisture present in white sugar
3. Determination of grade & color of white sugar
4. Determination of SO, content in white sugar
5. Determination of phosphate content of juice
6. Determination of CO, % in limestone
7. Determination of active CaO in lime
8. Determination of true sucrose of gur
9. Determination of ash% of gur

10. Determination of viscosity of sucrose solution & molasses



ELECTIVE-(ANY ONE):-(ivIPETROCHEMICAL TECHNOLOGY LAB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks : 25
1614608D L T PIS ESE : 25 o1
— — 02 Internal : 07
— — - External : 18

CONTENTS : PRACTICAL
Skills to be developed:

Intellectual Skills:

1) Interpret test results

2) Follow systemic procedure for handling chemicals
Motor Skills:

1) To handle equipments/instruments

2) To observe physical phenomenon

List of Practical’s:-

1. Determination of Aniline Point.
2. Determination of Fire Point, Flash Point.
3. Determination of calorific value.
4. Determination of viscosity index.
5. Preparation of Ethyl Acetate by Esterification.
6. Preparation of PF Resin.
7. Preparation of Biodiesel by Trans esterification.
8. ASTM, TVP Distillation.
9. Determination of Drop Point.

10. Determination of Pour Point.



PROCESS SIMULATION L AB
(CHEMICAL ENGINEERING)

Subject Code Practical Credits
No. of Periods Per Week Full Marks : 50
1614609 L T PI/S ESE : 50 o1
— — 02 I nternal : 15
— — - External : 35
CONTENTS: PRACTICAL
Note- content of theory are to be taught in practical period. Hrs/week
Unit -1 Process Simulators
Need of simulators, Application simulators distributed controlled system-Dynamic
Graphic (mimic), Bar graph, Trend and Alarm.
Unit -2 Process Simulator Software
Installation of software. Introduction of software feature using member, Toolbar,
dilogbar, Toolbar, Status bar Scroll bar Title bar.
Screens (Display), Mimics, bar graph, trend alarms, snapshots, back track, caution
longing, connectivity between bar graph — mimics-trends-alarm exercise-loading,
saving, delete, controlling the session — run freeze, quit etc. mal function, online
holp, star up and shut down procedure.
List of Practical : Hrs/week
1) Practice correct startup and shutdown procedure of the plant.
2) Change the P, |, D values and process parameters and observe then
change in trend, bar graphs and mimics.
3) The should attend the malfunction occurring in the plant then restoring
to its design  conditions.
4)  The should practice the above exercise on any six process modules given
below using process simulators.
i) Binary distillation column for Benzene and Toluene.
ii)Temperature and pressure control
iii)  Stirred tank reactor.
iv)  Filtration.
v)Level and Flow in different type size vessels.
vi)  Three-element boiler control.
vii)  Level control in coupled tanks.
viii)  Pressure control in different sizes valve.
ix)  Catalytic reactor.
x)Absorption
xi)  Superheated steam
xii)  Dryer
xiii) Heat Exchanger
xiv) Multi component distillation column
Note :- 1. Print of logs to be attached

2. Study of simulation software based various computer languages.




CHEMICAL ENGINEERING DRAWING -TW
(CHEMICAL ENGINEERING)

Subject Code Term Work Credits
No. of Periods Per Week Full Marks : 25
1614610 L T PIS I nter nal : 07 01
— — 02 External : 18
CONTENTS: TERM WORK
Notes : 1) Students should be use A3 size sketch book for class work.

2) Use Approximately 570mmx380mm size drawing sheet for term work.

List of Term Work

Skill to be Developed

Intellectual Skills

Motor Skills

1) VALVES,
Two sheet comparison of the
above topic to be drawn

To develop ability to learn
different type of valve

To developed the ability to drown
the sectiona view

2) Two sheet on al pipe joints

To developed ability to
identify different types of
pipe joint flanges.

To developed ability of different
types of pipe joint

3) One sheet on support for pipe

To developed learn support

& vessels for pipe &vessels -
4) Two sheet on fabrication To developed ability to To developed the ability draw the
drawing identify the different types | sectional view

of chemical equipment

5) One sheet on preparation of
any one from the topic,
chapter 06 specification

To drown prepare the
details of the equipment

To learn details construction of
the equipment.

6) Two sheet ontopic 7.1 & 7.2
one sheet on topic 7.2 one
sheet on topic (7.3 7.4
combined)

To developed ability
between PFD, ULD & P&
| diagram

7) One sheet on CAD w.r.t. to
topic 7.1

To develop ability to learn

CAD

To draw PFD on computer.




INDUSTRIAL PROJECT-TW
(CHEMICAL ENGINEERING)

Subject Code Term Work Credits
No. of Periods Per Week Full Marks : 25
1614611 L T P/S Internal : 07 02
— — 04 External : 18

CONTENTS: TERM WORK

Skills To be Developed Hrs/week

Unit-1 = Design the related machine components & mechanism.
Intellectual = Convert innovative or creative idea into reality.
Skills = Understand & interpret drawings & mechanisms

= Select the viable, feasible & optimum alternative from
Unit -2 e Use of skills learnt in workshop practical.
Motors skills e Assemble parts or components to form machine or mechanisms.

e (Classify & analyze the information collected.

¢ Implement the solution of problem effectively.

Notes: 1) Project group size: Maximum 4 students
2) Project report will be of minimum 40 pages unless otherwise specified.
3) Project diary should be maintained by each student

Part A-Project

A batch of maximum 4 students will select a problem and then plan, organize & execute the project work of
solving the problem in a specified duration. Student is expected to apply the knowledge & skills
acquired. Batch may select any one problem/project work from following categories.

a) Fabrication of small machine / devices/ test rigs/ material handling devices/ jig & fixtures/ demonstration
models, etc. Report involving aspects of drawing, process sheets, costing, Installation, commissioning &
testing should be prepared and submitted.

b) Design & fabrication of mechanisms, machines, Devices, etc. Report involving aspects of designing &
fabricating should be prepared & submitted .

c) Development of computer program for designing and /or drawing of machine components,
Simulation of movement & operation, 3D modeling, pick & place robots etc.

d) Industry sponsored projects- project related with solving the problems identified by industry should be

selected.
One person / engineer from industry is expected to work as co- guide along with guide from institution.

e) Literature survey based projects: Project related with collection tabulation, classification, analysis
& presentation of the information. Topic selected must be related with latest technological
developments in mechanical or mechatronics field, and should not be a part of diploma curriculum.
Report should be of min 60 pages.

f) Investigative projects- Project related with investigations of causes for change in performance or
structure of machine or component under different constraints through experimentation and data
analysis.

g) Maintenance based projects: The institute may have some machine/ equipment/ system which are
lying idle due to lack of maintenance. Students may select the specific machines/equipment/system.
Overhaul it, repair it and bring it to working condition. The systematic procedure for maintenance to
be followed and the report of the activity be submitted.



h) Industrial engineering based project: Project based on work study , method study, methods
improvement, leading to productivity improvement, data collection, data analysis and data
interpretation be undertaken .

i) Low cost automation projects: Project based on hydraulic/pneumatic circuits resulting into low cost
automated equipment useful in the identified areas.

i) Innovative/ Creative projects - Projects related with design, develop & implementation of new
concept for some identified useful activity using PLC, robotics, non-conventional energy sources, CIM ,
mechatronics, etc.

k) Environmental management systems projects: Projects related with pollution control, Solid waste
management, liquid waste management, Industrial hygiene, etc, Working model or case study should
be undertaken.

Text / Reference Books:
Titles of the Book Name of Authors Name of the Publisher

Project management &| Karl Smith

Tata- Mc Graw Hill
team work

Project management | Cliffored gray & Erik Lasson Tata- Mc Graw Hill




PROFESSIONAL PRACTICESVI - TW
(CHEMICAL ENGINEERING)

Subject Code Term Work Credits
No. of Periods Per Week Full Marks : 25
1614612 L T P/S Internal : 07 02
— — 04 External : 18
CONTENTS: TERM WORK
Hrs/week
Unit -1 Industrial Visits:
Structured industrial visits be arranged and report of the same should be submitted
by the individual student, to form part of the term work.
Visits to any two of the following :
v) To see working of a Distillation Column. 08
vi) E.T.P.of achemical industry.
vii) To visit a sugar industry.
viii) To visit a food or pharmaceutical industries.
IX)H. R. department of a chemical industry.
Unit -2 Lectures by Professional / Industrial Expert / Student Seminars based
on information search to be organized from any of the following areas: 08
xii) Energy auditor.
xiii) Management.
xiv) Enterpriser.
xv) Recent trands in Distillation.
xvi) Pollution control board offical.
Unit- 3 Group Discussion :
The students should discuss in a group of six to eight students and write a brief
report on the same as a part of term work. Two topics for group discussions may be
selected by the faculty members. Some of the suggested topics are - 08
v) Steam distillation.
vi) Azeotropic Distillation.
vii) Interview techniques.
viii) Non-convential and energy sources.
Unit-4 | Student Activities:
The students in a group of 3 to 4 will perform any one of the following activities
others similar activities may be considered.
Activity :
i) Collect five different types of crystalline chemical with their purification.
ii)  Different types of packing material used in packed towers. 08
iii) Energy audit for chemical engineering department.
1) Mass transfer lab.
2) Heat transfer lab.
iv) Collect information are distillation from internal.
v)  Various universities for higher education.
vi) Various job avenue for a student diploma.

Total

32




STATE BOARD OF TECHNICAL EDUCATION, BIHAR
Scheme of Teaching and Examinations for
VI SEMESTER DIPLOMA IN CIVIL ENGINEERING / CIVIL (RURAL) ENGINEERING

( Effective from Session 2016-17 Batch )

THEORY
TEACHING EXAMINATION-SCHEME
SCHEME
S SUBJECT Periods per Hours of Teacher's | ClassTest| End Semester Total Pass Pass | Creditg
No‘ SUBJECT CODE Week Exam. Assessment (CT) Exam.(ESE) Marks Marks| Marks
' (TA) Marks Marks (A+B+C) | ESE in the
Marks B C Subject
A
1. | Management | 550601 03 03 10 20 70 100 | 28 | 40 | 03
(Common)
2. | Conractsand | 44560, 03 03 10 20 70 100 | 28 | 40 | 03
Accounts
3. | Environment 1615603 03 03 10 20 70 100 28 40 | 03
Engineering
4. | Designof 1615604 03 03 10 20 70 100 | 28 | 40 | 03
Structures
5. Elective
(Any One) LoLse0y 02 03 10 20 70 100 | 28 | 4 | o
Elective For Civil Engineering
(i) Advanced Construction (ii) Maintenance and (iii) Architectural Practicesand | (iv) Earthquake Resistant
Techniques and Rehabilitation of Structures Interior Design (1615605 C) Design & Construction
Equipments (1615605 A) (1615605 B) (1615605 D)
Elective For Civil (Rural) Engineering
(i) Micro Irrigation (ii) Maintenance and Rehabilitation of Structures (iii) Water shade Management
(1616605 A) (1615605 B) (1616605 C)
Total :- 14 | 350 | 500
PRACTICAL
TEACHING EXAMINATION-SCHEME
SUBJECT SCHEME
Sr. No. SUBJECT CODE Hours of Practical (ESE) Total Marks | PassMarksin| Credits
Pef\}vog;kpef Exam. Internal(A)| External(B) (A+B) the Subject
6. Environment 1615606 02 03 15 35 50 20 01
Engineering Lab
7. Elective (Any 1615607/
One) Lab 1616607 02 03 15 35 50 20 01
Elective For Civil Engg.
(i) Advanced Construction Techniques (i) Maintenance and (iii) Architectural Practices (iv) Earthquake Resistant
and Equipments Lab (1615607 A) Rehabilitation of Structures and Interior Design Lab Design & Construction Lab
Lab (1615607 B) (1615607 C) (1615607 D)
Elective For Civil (Rural)Engg.
(i) Micro Irrigation Lab (1616607 A) (ii) Maintenance and Rehabilitation of (iii) Water shade Management
Structures Lab (1615607 B) Lab (1616607 C)
Total ;- 04 100
TERM WORK
TEACHING EXAMINATION-SCHEME
SCHEME
S SUBJECT SUBJECT Periods per Marksof Internal | Marksof External Total PassMarksin| Credits
No. CODE Week Examiner (X) Examiner (Y) Marks the Subject
(X+Y)
8. Contracts and Accounts -TW 1615608 02 07 18 25 10 01
9. Design of Structures -TW 1615609 02 07 18 25 10 01
10. | Professiona Practices-VI -TW | 1625610 03 07 18 25 10 02
11. | Civil Engineering Project -TW | 1615611 05 15 35 50 20 03
12. | Rural Engineering -TW 1615612 03 07 18 25 10 01
Total :- 15 150
Total Periods per week Each of duration OneHour 33 Total Marks = 750 24




MANAGEMENT (COMMON)

Subject Code Theory Credits
1600601 No. of Periods Per Week Full Marks 100 03
L T P/IS ESE 70
03 — — TA 10
— — — CT 20
CONTENTS; THEORY
Name of the Topics Hrs/week | Marks
Unit -1 Overview Of Business 02
1.1. Types of Business
e Service
¢ Manufacturing
e Trade
2. Industrial sectors Introduction to
¢ Engineering industry
e Process industry
e Textile industry
¢ Chemical industry
e Agro industry
1.3 Globalization
¢ Introduction
¢ Advantages & disadvantages w.r.t. India
e 1.4 Intellectual Property Rights (I.P.R.)
Unit -2 Management Process
2.1 What is Management?
e Evolution
e Various definitions
¢ Concept of management
¢ Levels of management
¢ Administration & management 07
e Scientific management by F.W.Taylor
2.2 Principles of Management (14 principles of Henry Fayol)
2.3 Functions of Management
¢ Planning
¢ Organizing
e Directing
e (Controlling
Unit -3 Organizational Management
3.1 Organization :-
¢ Definition
e Steps in organization
3.2 Types of organization
e Line
¢ Line & staff
¢ Functional
e Project
3.3 Departmentation 07

e C(Centralized & Decentralized
e Authority & Responsibility
e Span of Control

3.4 Forms of ownership

Propriotership

Partnership

Joint stock

Co-operative Society

Govt. Sector




Unit - 4

Human Resource Management
4.1 Personnel Management

¢ Introduction

¢ Definition

¢ Functions
4.2 Staffing

¢ Introduction to HR Planning 08
e Recruitment Procedure
4.3 Personnel- Training & Development
e Types of training
> Induction
» Skill Enhancement
4.4 Leadership & Motivation
¢ Maslow’s Theory of Motivation
4.5 Safety Management
e Causes of accident
e Safety precautions
4.6 Introduction to -
e Factory Act
e ESIAct
¢  Workmen Compensation Act
Industrial Dispute Act
Unit-5 | Financial Management
5.1. Financial Management- Objectives & Functions
5.2. Capital Generation & Management
e Types of Capitals
e Sources of raising Capital
5.3. Budgets and accounts
e Types of Budgets
» Production Budget (including Variance Report) 08
» Labour Budget
e Introduction to Profit & Loss Account ( only concepts) ;
Balance Sheet
5.4 Introduction to -
e Excise Tax
e Service Tax
¢ Income Tax
e VAT
¢ Custom Duty
Unit-6 Materials Management
6.1. Inventory Management (No Numerical)
e Meaning & Objectives
6.2 ABC Analysis
6.3 Economic Order Quantity
¢ Introduction & Graphical Representation 08

6.4 Purchase Procedure
¢ Objects of Purchasing
¢ Functions of Purchase Dept.
e Steps in Purchasing
6.5 Modern Techniques of Material Management
¢ Introductory treatment to JIT / SAP / ERP




Unit-7

Project Management ( No Numerical)

7.1 Project Management
¢ Introduction & Meaning
¢ Introduction to CPM & PERT Technique
e Concept of Break Even Analysis

7.2 Quality Management
e Definition of Quality , concept of Quality , Quality Circle, Quality

Assurance

e Introduction to TQM, Kaizen, 5 ‘S’, & 6 Sigma

08

Total | 48
Text/ Reference Books:-
Titles of the Book Name of Authors Name of the Publishe
Industrial Engg & Management Dr. 0.P. Khanna Dhanpal Rai & sons New
Business Administration & Dr. S.C. Saksena Sahitya Bhavan Agra

Management

The process of Management

W.H. Newman E.Kirby Warren
Andrew R. McGill

Prentice- Hall

Industrial Management

Rustom S. Davar

Khanna Publication

Industrial Organisation &
Management

Banga & Sharma

Khanna Publication

Industrial Management

Jhamb & Bokil

Everest Publication , Pune

Management

Deepak Chandra

Foundation Publishing




CONTRACTSAND ACCOUNTS
(CIVIL ENGINEERING GROUP)

Subject Code Theory Credits
1615602 No. of Periods Per Week Full Marks 100 03
L T P/S ESE 70
03 — — TA 10
— — — cT 20
CONTENTS: THEORY
Name of the Topic Hrs/week | Marks

Unit -1

PROCEDURE OF EXECUTION OF WORK BY P.W.D.

1.1 ORGANIZATION OF P.W.D. FUNCTIONS OF THEIR PERSONNEL.

1.2 P.W.D. PROCEDURE OF INITIATING THE WORK, ADMINISTRATIVE
APPROVAL, TECHNICAL SANCTION, BUDGET PROVISION.

1.3 METHODS USED IN P.W.D. FOR CARRYING OUT WORKS CONTRACT METHOD
AND DEPARTMENTAL METHOD , RATE LIST METHOD , PIECE WORK METHOD,
DAY’S WORK METHOD , DEPARTMENT METHOD

( NMR AND CASUAL MUSTER ROLL.)

08

10

Unit -2

Contract

2.1 DEFINITION OF CONTRACT, OBJECTS OF CONTRACT, REQUIREMENTS OF VALID
CONTRACT

TYPES OF ENGINEERING CONTRACT - LUMP SUM CONTRACT, ITEM RATE
CONTRACT, PERCENTAGE RATE CONTRACT, COST PLUS PERCENTAGE, COST
PLUS FIXED FEE, COST PLUS VARIABLE PERCENTAGE AND COST PLUS VARIABLE
FEE CONTRACT, LABOUR CONTRACT, DEMOLITION CONTRACT , FEE CONTRACT,
TARGET CONTRACT, NEGOTIATED CONTRACT .

2.3 Class of contractor, Registration of contractor.

2.4 BOT PROJECT.

2.2

12

16

Unit -3

Tender & Tender Documents

3.1 DEFINITION OF TENDER, NECESSITY OF TENDER, TYPES-LOCAL AND GLOBAL.
3.2 TENDER NOTICE, POINTS TO BE INCLUDED WHILE DRAFTING TENDER NOTICE ,
DRAFTING OF TENDER NOTICE .

Meaning of terms: Earnest money, security deposit, validity
period, right to reject one or all tenders, corrigendum to
tender notice and its necessity.

TENDER DOCUMENTS - LIST, SCHEDULED A, SCHEDULE B, SCHEDULE C.

TERMS RELATED TO TENDER DOCUMENTS - CONTRACT CONDITIONS , TIME
LIMIT , TIME EXTENSION, PENALTY , DEFECTIVE MATERIAL AND
WORKMANSHIP , TERMINATION OF CONTRACT, SUSPENSION OF WORK,
SUBLETTING OF CONTRACT, EXTRA ITEMS ,ESCALATION ,ARBITRATION ,PRICE
VARIATION ~ CLAUSE, DEFECT LIABILITY PERIOD, LIQUIDATED AND
UNLIQUIDATED DAMAGES.

FILLING THE TENDER BY CONTRACTOR AND POINTS TO BE OBSERVED BY HIM .
PROCEDURE OF SUBMITTING FILLED IN TENDER DOCUMENT , PROCEDURE OF
OPENING TENDER , COMPARATIVE STATEMENT , SCRUTINY OF TENDERS
,AWARD OF CONTRACT, ACCEPTANCE LETTER AND WORK ORDER.

3.8 UNBALANCED TENDER, RING FORMATION.

3.3

3.4
3.5

3.6
3.7

12

16

Unit - 4

Accounts in P.W.D.
VARIOUS ACCOUNT FORMS AND THEIR USES-MEASUREMENT
BOOKS ,NOMINAL MUSTER ROLL, IMPREST CASH, INDENT, INVOICE, BILLS,
VOUCHERS, CASH BOOK, TEMPORARY ADVANCE.

04

06

Unit-5

Payment to Contractors

MODE OF PAYMENT TO THE CONTRACTOR-

INTERIM PAYMENT AND ITS NECESSITY, ADVANCE PAYMENT, SECURED ADVANCE,
ON ACCOUNT PAYMENT , FINAL PAYMENT , FIRST AND FINAL PAYMENT ,
RETENTION MONEY, REDUCED RATE PAYMENT, PETTY ADVANCE,
MOBILIZATION ADVANCE .

04

06




Unit-6 | SPECIFICATIONS
6.1 NECESSITY AND IMPORTANCE OF SPECIFICATIONS OF AN ITEMS, POINTS TO BE
OBSERVED IN FRAMING SPECIFICATIONS OF AN ITEM, TYPES OF SPECIFICATION
-BRIEF AND DETAILED, STANDARD AND MANUFACTURERS SPECIFICATION. 08 10
6.2 PREPARING DETAILED SPECIFICATIONS OF ITEMS IN CIVIL ENGINEERING
WORKS. STANDARD SPECIFICATION BOOK.
6.3 LEGAL ASPECTS OF SPECIFICATION.
Unit-7 | VALUATION
7.1 DEFINITION, NECESSITY OF VALUATION.
DEFINITIONS - COST PRICE, VALUE, DIFFERENCE BETWEEN THEM,
CHARACTERISTICS OF VALUE, FACTORS AFFECTING VALUE.
7.2 TYPES OF VALUE: - BOOK VALUE, SCRAP VALUE, SALVAGE VALUE, SPECULATIVE | 16 16
VALUE , DISTRESS VALUE, MARKET VALUE, MONOPOLY VALUE, SENTIMENTAL
VALUE, FACTORS AFFECTING VALUE .
7.3 DEPRECIATION, OBSOLESCENCE, SINKING FUND.
METHODS OF CALCULATION OF DEPRECIATION — STRAIGHT LINE METHOD,
SINKING FUND METHOD CONSTANT PERCENTAGE METHOD QUANTITY SURVEY
METHOD.
7.1 COMPUTATION OF CAPITALIZED VALUE, GROSS INCOME, OUTGOING, NET|
INCOME, YEARS PURCHASE. TYPES OF OUTGOING AND THEIR PERCENTAGES.
7.2 VALUATION OF LANDS & BUILDINGS, FACTORS AFFECTING THEIR VALUATION,
BOOK VALUE METHOD, REPLACEMENT VALUE METHOD AND COMPARISON
METHOD. USE OF VALUATION TABLES .DEFERRED VALUE OF LAND.
7.3 FIXATION OF RENT AS PER PWD PRACTICE
TOTAL 64 80
Text/Reference Books:-

Titles of the Book Name of Authors Name of the Publisher
ESTIMATING & COSTINGIN CIVIL B.N.Datta UBS Publishers
Estimating & costing, Specification and M. Chakraborti M. Chakraborti, Calcutta
Valuation in Civil Engineering
Estimating & costing S.C.Rangwala Charotar Publication
Civil Engineering Contracts and accounts B.S. Patil Orient Longman,

Vol 1,11
ESTIMATING & COSTING G. S. Birdie Dhanpat Rai and Sons
Contracts and Accounts S.P. Khattar Foundation Publishing




ENVIRONMENTAL ENGINEERING

(CIVIL ENGG. GROUP)

Subject Code Theory Credits
1615603 No. of Periods Per Week Full Marks 100 03
L T P/S ESE 70
s — — TA 10
—_ — — CT 20

CONTENTS: THEORY

Name of the Topic

Hrs/week ‘ Marks

Unit -1

ENVIRONMENTAL POLLUTION AND CONTROL
1.1 Introduction

Environment, Ecosystem, Environmental Pollution and its
types, Causes of Pollution, Effects of Pollution, Control of
Pollution, Existing laws related to Environmental Pollution.

02

02

Unit -2

2.2

2.3

2.4

PUBLIC WATER SUPPLY
2.1 Quantity of Water

Demands of water: Domestic, Industrial, Commercial &
Institutional, Public use, Losses and wastes, Fire demand ;
Factors affecting rate of Demand, Variations of water
demands, Forecasting of population, Methods of forecasting
of population, Design period for water supply scheme.
Estimation of quantity of water supply required for a town
or city, Types of water supply schemes.

Sources of Water
Surface and Subsurface sources of water, Intake Structures-
Definition and types, Factors governing the location of an
intake structure, Water conservation, Ground water
recharging — Necessity Importance and advantages.

Quality of Water

Need for analysis of water, Characteristics of water-
Physical, Chemical and Biological, Testing of water for Total
solids, hardness, chlorides, dissolved Oxygen, pH, Fluoride,
Nitrogen and its compounds, Bacteriological tests, E coli
index, MPN, Sampling of water, Water quality standards as
per LS.

Purification of Water

Screening- Types of screens, Aeration- objects and methods
of aeration, Plain sedimentation, Sedimentation with
coagulation, principles of coagulation, types of coagulants,
Jar Test, process of coagulation, types of sedimentation
tanks, Filtration-theory of filtration, classification of filters :
slow sand filter, rapid sand filter, pressure filter, domestic
filter, filter media, construction and working of slow sand
filter and rapid sand filter,

Disinfection: Objects, methods of disinfection, Chlorination-
Application of chlorine, forms of chlorination, types of
chlorination practices, residual chlorine and its importance,
orthotolidine test, Miscellaneous water Treatments (Water
softening, Defluoridation techniques ), Advanced Water
Treatments (Electrolysis, Reverse Osmosis ), Flow diagram
of water treatment plants, Low cost water Treatments:
Necessity and importance in rural areas, Prevention of
pollution of bores and bore wells.

18

24




2.5 Conveyance and Distribution of Water :Types of Pipes used
for conveyance of water, choice of pipe material, Types of
joints & Types of valves- their use, location and function on
a pipeline. Methods of distribution of water- Gravity,
pumping, and combined system Service reservoirs -
functions and types, Layouts of distribution of water- Dead
end system, grid iron system, circular system, radial system
; their suitability, advantages and disadvantages.

Unit -3

DOMESTIC SEWAGE
3.1 Introduction
Importance and necessity of sanitation, Necessity to treat
domestic sewage, Recycling and Reuse of domestic waste
Definitions- Sewage, sullage, types of sewage
3.2 Building Sanitation

Definitions of the terms related to Building Sanitation-
Water pipe, Rain water pipe, Soil pipe , Sullage pipe, Vent
pipe, Building Sanitary fittings- Water closet - Indian and
European type, flushing cistern, wash basin, sinks, Urinals,
Traps- types, qualities of good trap, Systems of plumbing -
one pipe, two pipe, single stack, choice of system Principles
regarding design of building drainage, layout plan for
building sanitary fittings (drainage plan) , inspection and
junction chambers, their necessity, location , size and
shape. Maintenance of sanitary units.

3.3 Systems of Sewerage
Types of Sewers, Systems of Sewerage, Design of sewers,
self cleansing velocity and non scouring velocity
Laying, Testing and maintenance of sewers.

3.4 Sewer Appurtenances
Manholes and Drop Manhole-component parts, ,location,
spacing, construction details, Sewer Inlets, Street Inlets,
Flushing Tanks - manual and automatic

3.5 Analysis of Sewage

Characteristics of sewage, B.0.D./ C.0.D. and significance.
, Aerobic and anaerobic process, Maharashtra Pollution

Control Board Norms for the discharge of treated sewage

3.6 Treatment of Sewage
Objects of sewage treatment, General layout and flow diagram,
Screening, Grit removal, Skimming, Sedimentation of sewage,
Sludge digestion, Trickling filters, Activated sludge process,
Disposal of sewage, Septic tank, Oxidation pond, Oxidation ditch.

16

28

Unit - 4

INDU STRIAL WASTE
4.1 Industrial Waste Water Characteristics of Industrial waste water
from sugar, Dairy, Distillery, Textile, Paper and Pulp and Oil
industry; and their suggestive treatments

02

02

Unit-5

ENVIRONMENTAL POLLUTION
5.1 Air Pollution and Noise Pollution Sources, Effects and Control of Air
Pollution, Sources , Effects and Control of Noise Pollution ( only
brief idea ) Global warming, Acid Rain

02

02




Unit-6 | SOLID WASTES FROM THE SOCIETY
6.1 Solid Waste Management
Definitions - Refuse, Rubbish, Garbage, Ashes, Constituents of 04 05
solid wastes
Sources of solid wastes, Collection of Solid Wastes. Methods of
collection of solid wastes Methods of treatment and disposal of
solid waste.
6.3 Hazardous Wastes
Introduction, Types of hazardous wastes. Characteristics
of hazardous wastes. Treatment and disposal of
hazardous wastes.
Unit-7 | ENVIRONMENTAL SANITATION
7.1 Environmental Sanitation
Necessity and importance, Rural sanitation- Types of
Privies - Aqua privy and Bore Hole Latrine- construction
and working Composting (Nadep or Vermiculture), 03 05
7.2 Emerging Trends (only brief idea )
ant Gadge Baba Swachhatha Abhiyan Low cost
atrines Jalswarajya Scheme.
Unit-8 | PLUMBING
8.1 Sanitary Plumbing, Layout, Details of water supply arrangement
: . . N . 01 02
for residential and public building Rainwater and sewage
collection systems
Total 48 70
Text / Reference Books:-

Titles of the Book Name of Authors Name of the Publisher
Environmental Engineering (Volume I &1I) Santosh kr. Garg Khanna Publishers,
Environmental Engineering Kamla A. & Kanth Rao D. L. Tata McGraw Hill,
Water Supply and Sanitary Engineering Birdie G. S. Birdie]. S. Dhanpat Rai & Sons
Plumbing - Design and Practice Deolalikar S. G. Tata McGraw Hill,

Air Pollution Rao M. N.Rao H.V.N. Tata McGraw Hill,
Ground Water H. M. Raghunath New Age International
Industrial Water Treatment Rao &Dutta | ceeeee

Environment Engineering Rahul Sinha Foundation Publishing




DESIGN OF STRUCTURES

(CIVIL ENGINEERING GROUP)

Subject Code Theory Credits
1615604 No. of Periods Per Week Full Marks 100 03
L T P/IS ESE 70
03 — — TA 10
— — — CT 20
CONTENTS: THEORY
Name of the Topic Hrs/week| Marks
Unit -1 Working Stress Method & Prestressed Concrete
1.1 Introduction to reinforced concrete, R.C. Sections their behavior,
grades of concretesteel. Permissible stresses, Assumptions in 05 07
W.S.M.
1.2 Equivalent bending stress distribution diagram for singly
reinforced section,
1.3 Concept of prestressed concrete, externally and internally
prestressed member.
1.4 Advantages and disadvantages of prestressed concrete.
1.5 Methods of prestressing, pretensioning and post tensioning.
Losses in prestressing.
(No numerical problems shall be asked in written examination
on pre-stressed concrete.)
Unit -2 Limit State Method
2.1 Definition, types of limit states, partial safety factors for
materials strength, characteristic strength , characteristic
load, design load. Loading on structure as per [.S 875.
2.2 LS. Specification regarding spacing of reinforcement in 03 05
slab, cover to reinforcement in slab, beam column &
footing, minimum reinforcement in slab, beam & column,
lapping, anchoring effective span for beam, & slab.
Unit-3 | Analysis and Design of Singly Reinforced Sections (LSM)
3.1 Limit State of collapse ( Flexure), Assumptions, stress, Strain
relationship for concrete and steel, neutral axis, Stress block
diagram and Strain diagram for singly reinforced section.
3.2 Concept of under- reinforced, over-reinforced and balanced
section, neutral axis co-efficient, limiting value of moment of 07 10
resistance and limiting percentage of steel required for balanced
singly R.C. Section.
3.3 Simple numerical problems on determining design constants,
moment of resistance and area of steel .
Unit -4 | Analysis and Design of Doubly Reinforced Sections (LSM)
4.1 General features, necessity of providing doubly reinforced
section reinforcement limitations.
4.2 Analysis of doubly reinforced section, strain diagram, stress 06 08
diagram, depth of neutral axis, moment of resistance of the
section.
4.3 Simple numerical problems on finding moment of resistance and

design of beam sections.




Unit-5

Shear, Bond and Development Length (LSM)

5.1

5.2

53

Nominal Shear stress in R.C. Section, design shear strength of
concrete, Maximum shear stress, Design of shear reinforcement,
Minimum shear reinforcement, forms of shear reinforcement.
Bond and types of bond, Bond Stress, check for bond stress,
Development length in tension and compression, anchorage
value for hooks 90° bend and 45° bend Standard Lapping of
bars, check for development length.

Simple numerical problems on deciding whether shear
reinforcement is required or not, check for adequacy of the
section in shear. Design of shear reinforcement; Minimum shear
reinforcement in beams; Determination of Development length
required for tension reinforcement of cantilevers beam and slab,
check for development length.

06

18

Unit-6

Analysis and Design of T-Beam (LSM)

6.1

6.2

6.3

6.4

General features, advantages, effective width of flange as per IS :
456-2000 code provisions.

Analysis of singly reinforced T-Beam, strain diagram & stress
diagram, depth of neutral axis, moment of resistance of T-beam
Section with neutral axis lying within the flange

Design of T-beam for moment and shear for Neutral axis within
or up to flange bottom.

Simple numerical problems on deciding effective flange width.
(Problems only on finding moment of resistance of T-beam
section with N. A. lies within or upto the bottom of flange shall
be asked in written examination.)

05

08

Unit-7

Design of Slab (LSM)

7.1

7.2

7.3

7.4
7.5

Design of simply supported one-way slabs for flexure check for
deflection control, and shear.

Design of one-way cantilever slabs and cantilevers chajjas for
flexure check for deflection control and check for development
length and shear.

Design of two-way simply supported slabs for flexure with
corner free to lift.

Design of dog-legged staircase.

Simple numerical problems on design of one-way simply
supported slabs cantilever slab & two-way simply supported
slab.

(No problem on design of dog-legged staircase shall be asked in
written examination.)

09

14

Unit - 8

Design of Axially Loaded Column and Footing (LSM)

8.1
8.2

8.3

8.4

8.5

Assumptions in limit state of collapse - compression
Definition and classification of columns, effective length of
column. Specification for minimum reinforcement; cover,
maximum reinforcement, number of bars in rectangular, square
and circular sections, diameter and spacing of lateral ties.
Analysis and design of axially loaded short, square, rectangular
and circular columns with lateral ties only; check for short
column and check for minimum eccentricity may be applied.
Types of footing, Design of isolated square footing for flexure
and shear.
Simple numerical problems on the design of axially loaded short
columns and isolated square footing.
(Problems on design of footing shall be asked in written
examination for moment and two way shear only.)

07

10

Total

3

80




Titles of the Book Name of Authors Name of the Publisher

Limit State Theory & Design of Reinforced | Dr.V.L.Shah & Late Dr.S. R.

Structures Publications
Concrete Karve

Fundamentals of Reinforced Concrete N. C. Sinha & S. K. Roy S. chand & Company

Reinforced concrete Design ( IS 456- 2000)

Principles & Practice N. Krishna Raju R. N.

New Age International

Pranesh
Prestressed Concrete N. Krishna Raju --
Reinforced concrete Design S.U.Pillai & Devdas Menon Tata Mcgraw Hill.
Limit State Design of Reinforced Concrete P.C. Varghase Prentice Hall of India,

Design of Structures B.P. Pandey Foundation Publishing




ELECTIVE (ANY ONE) i) ADVANCED CONSTRUCTION

TECHNIQUES & EQUIPMENTS (CIVIL ENGG.)

Subject Code

Theory

Credits

1615605A

No. of Periods Per Week

Full Marks

100

L

T

P/S

ESE

70

02

TA

10

CT

20

02

CONTENTS: THEORY

Name of the Topic

Hrs/week

Marks

Unit -1

1.0 Advanced Construction Materials

1.1 FIBERS AND PLASTICS.

Types of fibers - Steel, Carbon, Glass fibers. Use of fibers as
construction materials. Properties of fibers.

Types of Plastics - PVC, RPVC, HDPE, FRP, GRP etc. Colored plastic
sheets. Use of plastic as construction Material.

1.2 Artificial Timber

Properties and uses of artificial timber. Types of artificial timber available
in market, strength of artificial timber.

1.3 Miscellaneous materials

Properties and uses of acoustics materials, wall claddings, plaster boards,
Micro-silica, artificial sand, bonding agents, adhesives etc.

02

08

Unit -2

Advanced Concreting Methods

2.1 Prestressed Concrete

Grades of Concrete and prestressing cables for prestressed concrete.
Methods of pre-tensioning and post tensioning. Equipments and
accessories for prerstressing. Precautions during prestressing of members.
2.2 Under water Concreting

Underwater concreting for bridge piers and bored pile construction. Tremy
method of under water concreting. Procedure and equipments required for
tremy method. Properties, workability and water cement ratio of the
concrete required.

2.3 Ready Mix concrete

Necessity and use of Ready Mix Concrete. Production and equipments for
RMC. Ready Mix Concrete plant. Conveying of RMC. Transit mixers- working
and time of transportation. Workability and water cement ratio for RMC.
Strength of RMC.

2.4 Tremix Concreting method

Definition, application of vacuum dewatering concreting. Equipments used
in tremix concreting. Procedure of vacuum dewatering concreting

( Tremix).

2.5 Special Concretes

Properties, uses and procedure of Roller compacted concrete.

Properties and uses of High Impact Resisting concrete.

Properties, uses and constituents of Steel fiber reinforced concrete.
Percentage of steel fibers in SFRC. Effect of size, aspect, ratio and
percentage of steel fibers on strength of concrete.

06

12




Unit -3

Advanced Construction Methods.

3.1 Formwork

Steel Formwork, H frames, Steel plates, Steel props, Telescopic props,
Girders or trestles. Tubular formwork.

Slip formwork- meaning, use of slip formwork. Process of concreting with
slip forms.

3.2 Construction of Multistoried Buildings

Use of lifts, belt conveyors, Pumped concrete, Equipments and machinery
required for construction of Multistoried Buildings. Precautions and safety
measures.

3.3 Prefabricated Construction

Meaning of prefabrication and precast. Methods of prefabrication- plant
prefabrication and site prefabrication. Linear members, rigid frames,
roofing and flooring members, R.C. Doors and windows, wall panels,
Jointing of structural members.

3.4 Soil Reinforcing techniques

Necessity of soil reinforcing, Use of wire mesh and geo-synthetics.
Strengthening of embankments, slope stabilization in cutting and
embankments by soil reinforcing techniques.

08

14

Unit - 4

Hoisting and Conveying Equipments

4.1 Hoisting Equipments

Principle and working of Tower cranes, Crawler cranes, Truck mounted
cranes, gantry cranes, Mast cranes, Derricks.

4.2 Conveying Equipments

Working of belt conveyors. Types of belts and conveying mechanism.
Capacity and use of dumpers, tractors and trucks.

04

08

Unit-5

Earth Moving machinery

5.1 Excavation Equipments

Use, Working and output of bulldozers, scrapers, graders, and power
shovels, JCB, draglines.

5.2 Compacting Equipments

Use of rollers, Roller types- Plain rollers , Sheep footed rollers, Vibratory
rollers, pneumatic rollers. Rammers- use and working.

04

10

Unit-6

6.1 Concreting Equipments

6.2 Concrete Mixers

Types of concrete mixers. Weigh batching equipments, Equipments for
transportation of concrete- trollies, lifts. Transit mixers, Concrete vibrator-
Needle vibrators, Screed vibrators.

Automatic concrete plants - layout, process and working.

6.3 Stone Crushers

Types of stone crushers, capacities and working. Equipments for
production of artificial sand.

04

10

Unit-7

7.1 Miscellaneous Equipments and Equipment management

7.2 Miscellaneous Equipments

Pile driving equipment, Pile hammers, selection of hammers.

Working of hot mix bitumen plant, Bitumen paver.

Grouting equipments, Floor polishing machine.

7.3 Equipment Management

Standard equipment, Special equipment, Selection of equipment, Owning
and operating cost of construction equipment. Economic life of construction
equipment.

Preventive maintenance of equipment, Break down maintenance of
equipments.

04

06

Total

32

68




Text Books:-

Titles of the Book

Name of Authors

Name of the Publisher

Construction Technology Vol.I1to IV

R. Chudly

ELBS- Longman Group

Construction Planning equipment and
methods

R.L. Peurifoy

McGraw-Hill Co. Ltd.

Construction Engineering and

S.Seetharaman

Umesh Publication, New

management Delhi.

Construction managementand Planning | B. Sengupta and Guha Tata McGraw Hill
Concrete Technology( Third Edition) M. L. Gambhir Tata McGraw Hill
Materials of construction R. C. Smith McGraw-Hill Co. Ltd.
Building Technology and valuation TTTI Madras TTTI Madras

Construction Planning and Equipment

R. Satyanarayana and S. C.

Standard Publication New

Saxena Delhi
Civil Engineering materials TTTI Chandigarh TTTI Chandigarh
Construction of structures and S.C. Rangawala Charotar Publication

Management of Works

Construction Materials

D.N. Ghose

Tata McGraw-Hill

A to Z of Building Construction

Mantri Construction

Mantri Publication
Reference books :-
Titles of the Book Name of Authors Name of the Publisher
PWD Handbooks for - Materials Govt. of Maharashtra
- Foundation Govt. of Maharashtra
- Construction
equipments

Practical Civil Engineering Handbook

Khanna ublication

Khanna Publication

Advanced Construction Techniques and
Equipments

R.K. Yadav

Foundation Publishing




ELECTIVE (ANY ONE) (ii) MAINTENANCE &
REHABILITATION OF STRUCTURES
(CIVIL ENGINEERING GROUP)

Subject Code Theory Credits
1615605B No. of Periods Per Week Full Marks : 100 02
L T P/S ESE : 70
02 — — TA : 10
— — — CT : 20

CONTENTS: THEORY

Name of the Topic Hrs/week | Marks

Unit-1 | Introduction

1.1 Necessity, operation, maintenance & repairs of structures

1.2 Classification of maintenance,

1.3 Rehabilitation (restoration), strengthening, retrofitting.

1.4 Methodical approach to repairs, inspection-annual, emergency,
special, repairs- minor, special and renovation.

03 06

Unit-2 | Causes & detection of damages:
2.1 Causes of damages, damages due to earthquakes, fire hazards, flood,
Lo 02 08
hazards, dilapidation,
2.2 List of basic equipments for investigation.

Unit - 3 | Materials for repairs:
3.1 Epoxy resin, epoxy mortar, gypsum cement mortar, quick setting, 02 06
cement mortar,

3.2 Shot-creting
3.3 Mechanical anchors.

Unit -4 | Masonry walls:

4.1 Damp walls, causes effects, remedies, eradication of efflorescence

4.2 cracks in walls, remedial & preventive measures bond between old
& new brick work, reinforced brickwork.

03 07

Unit -5 | Repairs to foundation:
5.1 Remedies, types & processes of settlement, foundation sinking 03 07
5.2 Examination of existing foundation, strengthening of foundation.

Unit -6 | Water proofing:

1.1 Leaking Basements & roofs 02 03
Unit -7 | Concept of repairs & strengthening of RCC structures:
7.1  Concept of repairs of RCC structures 02 03

7.2  Physical examination of common defects,
7.3  Structural repairs & strengthening repairs by new developments.

Unit -8 | Damage due to fire:
8.1 Fire resistance, effects of temp. of RCC, 02 03
8.2 Repairs to RCC structures damaged due to fire

Unit-9 | Advanced Damage detection techniques:
9.1 Advanced damage detection techniques, non destructive | 03 05
testing.

Unit -10 | Strengthening methods:

10.1 Cantilevers, beams, slabs, walls, columns, foundation. 04 09

Unit -11 | Evaluation of strength, economic & age of building:
11.1 Determination of approx. age of a building.

11.2 Determination of strength of structural member of old building. | 02 05
11.3 Finding cost in use of a existing building.

Unit -12 | Maintenance of life lines:
12.1 Maintenance of electric supply, water supply leaking pipe
joints and sewerage systems, closed drains, sewers. 02 05
12.2Maintenance of roads, road berms, side drain maintenance of bridges,
culverts causeways




Unit -13 | Estimates and tendering:

13.1  Estimates of annual repairs, special repairs and maintenance work.
: 02 03
13.2  Preparation of tender
Total 32 70
Text /Reference Books:-
Titles of the Book Name of Authors Name of the Publisher
Maintenance and Repairs of Buildings P.K Guha New Central book Agencies
Maintenance Engineering For Civil Engineers Nayak B. S. Khanna Publication

Maintenance and Repairs of Buildings

Hutchin Son, BD

Newnes -Butterworth.

Building Failures - Diagnosis and Avoidance

Ransom W. H.

E and F. N. Span.

Maintenance and Rehabilitation of Structures

P.K. Goyal

Foundation Publishing




ELECTIVE (ANY ONE) —(iii) ARCHITECTURAL PRACTICES&

INTERIOR DESIGN (CIVIL ENGINEERING)

Subject Code Theory Credits
1615605C No. of Periods Per Week Full Marks 100 02
L T P/IS ESE 70
02 — — TA 10
— — — CT 20
CONTENTS: THEORY
Section A - Architectural Practice Hrs/week | Marks
Unit -1 Architectural Design:
1.1 Review of principles of Architecture.
1.2 Site selection, climatic conditions, sun control, orientation 02 05
of building & site.
1.3 Building by laws & its applications.
Unit -2 Building Aesthetics:
2.1 Feeling for aesthetics and utility, composition, unity, mass
composition, order, expression, proportion, scale, 02 05
accentuation & rhythm, contrast, balance, pattern.
2.2 Character of Building.
Unit - 3 Design of Projects:
1.1 A case study of residential building. 08 15
1.2 A case study of public / commercial building.
1.3 Aspect of working drawing - plan, elevation section
Unit - 4 Landscaping:
41 Soft and Hard landscaping.
4.2 Basic Principle of landscaping.
4.3 Assessment of land. 04 10
4.4 Design procedure.
4.5 A case study of land scape for public/ commercial building
campus.
Total 16 35
Section - B: Interior Design Hrs/week | Marks
Elements and principles of design.
1.1 Elements such as form, texture, light, colour, effect of light
Unit - 1 on .colour and texture, space organization of space in 03 05
design, space pattern.
1.2 Importance of colour as art element. Various colour
scheme.
Anthropometrics Data:
Unit - 2 2.1 Relation of human measurement to furniture and 01 05
movement and to circulation patterns.
Interior Materials:
Unit - 3 31 Differ(.ent inter.ior materials, paneling, partitions, finishing 02 04
materials, furniture.
3.2 False ceiling, flooring, paints.
Interior of Residential building:
Unit - 4 41 Use of space, circqlation, .stand.ard si.ze of fur.niture. . 07 17
4.2 Plans and elevation of interior with furniture for living
space, dining space, kitchen, bed room, guest room etc.
Interior of small commercial building:
7.1 Planning of interior for small commercial units such as
Unit-5 offices, consulting chambers, shops etc. 03 04
7.2 Furniture details such as executive table, architectures
table etc. used in commercial units.
Total 16 35




Text/Reference Books:-

Titles of the Book Name of Authors Name of the Publisher
Building construction M. G. Shah, C.M. Kale / S.Y. Patiki Tata McGraw Hill
Time saver standard for interior Joseph De Chiara, Julins Panch, MC Graw Hill
design & space planning martin Zelnik
The use of colours in Albert O. Halse Mec Graw Hill
interiors

Bousmaha Baiche

Nwtert - Architects & Nicholes Walliman Black Well Science

Architectural Practices and Interior
Design

1. IS/International codes - National building codes.

2. Journals / Periodicals:
1. Inside out side

2. A+ D ]Journal on architecture.
3. Indian Architects and builders.

4. Design & Interiors.
4. Software:

1. Auto CAD

2. 3D Max.

3. 3D Home




ELECTIVE (ANY ONE) —(iv) EARTHQUAKE RESISTANT

DESIGN & CONSTRUCTION (CIVIL ENGINEERING)

Subject Code Theory Credits
1615605D No. of Periods Per Week Full Marks 100 02

L T PIS ESE 70

02 — — TA 10

— — — CT 20

CONTENTS: THEORY
S.No. UNIT Periods
01 The Earthquakes (06)
02 Vibrations of Single Degree of freedom System (20)
03 Vibration of Multiple Degrees of Freedom System (08)
04 Earthquake Motion & Reponse (06)
05 Aseismic Design of Structures (20)
Total : (60)
UNIT: 01 - THE EARTHQUAKES [06]
01.01 Earthquakes
01.02 Epicentre, hypocentre and earthquake waves
01.03 Measurement of Ground Motion
01.04 Cause of Earthquake (Plate tectonic)
01.05 Intensity and Isoseismals of an earthquake
01.06 Magnitude and Energy of an earthquake
01.07 Relationship of fault length, affected area and duration with
magnitude

01.08 Consequences of earthquakes
01.09 Sesimic Zoning
01.10 Risk Maps
01.11 Strong Ground Motion Arrays
UNIT 02 - VIBRATIONS OF SINGLE DEGREE OF FREEDOM SYSTEM : [20]

02.01 Types of Vibrations

02.02 Degrees of Freedom

02.03 Spring action and damping

02.04 Equation of motion of single degree of freedom

02.05 Free Vibrations of Undamped systems having single degree of
freedom

02.06 Combination of stiffnesses

02.07 Vibration of Damped System having single degree of freedom

02.08 Dry Friction Damping

02.09 Negative Damping

02.10 Forced Vibration of a Undamped System

02.11 Forced vibrations of a damped system




02.12 Equivalent viscous damping

02.13 Vibration isolation

02.14 Vibration Measuring Instruments

02.15 System subjected to transient forces

UNIT: 03 - VIBRATION OF MULTIPLE DEGREES OF FREEDOM SYSTEMS: [08]
03.01 Introduction

03.02 Two Degrees of freedom

03.03 Many degress of freedom

03.04 Forced vibration - earthquake excitation

UNIT: 04 - EARTHQUAKE MOTION AND RESPONSE: [06]
04.01 Introduction

04.02 Strong motion earthquakes

04.03 Numerical method for spectra

04.04 Elastic spectra

04.05 Ground velocity and displacement

04.06 Inelastic spectra

UNIT: 05 - ASEISMIC DESIGN OF STRUCTURES: [20]

05.01 Design data and philosophy of design

05.02 Multistory Buildings(G+2) Design-Analysis Design
05.03 Earthquake resistant construction of buildings

05.04 Ductility provisions in reinforced concrete construction
05.05 Base Isolation

05.06 Capacity building Design and Pushover Analysis

05.07 Retrofitting of Buildings

Books Recommended:-

Earthquake Resistant Design & Analysis Jai Krishna.
Dynamic of Structures Mario Paz.
Dynamic of Structures A. K. Chopra.

[S:1893-2002; 1S: 13920-1993; IS : 13828-1993, 1S : 4326-1993

Theory of Structures

Farzard Naim.

O G B W N

Dynamics of Structures

Claugh & Penzien.




ELECTIVE (ANY ONE) (i) MICRO IRRIGATION

(CIVIL (RURAL) ENGINEERING)

Subject Code Theory Credits
1616605A No. of Periods Per Week Full Marks 100 02
L T P/S ESE 70
02 — — TA 10
— — — CT 20
CONTENTS: THEORY
Name of the Topic Hrs/week Marks
Unit -1 Introduction:
1.1 Definition of micro irrigation
1.2 Necessity of micro irrigation,
1.3 Advantages of micro irrigation system, 02 04
1.4 Difficulties in micro irrigation.
1.5 Comparison between micro irrigation and other methods of irrigation.
Unit -2 Soil-Plant-Water-Relation:
2.1 Soil moisture relation, Hygroscopic water, Field capacity water,
Gravitational water, Field capacity, Permanent wilting point, Available 06 14
moisture, Readily available moisture, Soil moisture deficiency,
Equivalent moisture.
2.2 Definition of irrigation frequency. Estimating depth and
frequency of irrigation on the basis of soil moisture regime
concept, Simple problems.
2.3 Optimum utilization of irrigation water, Definition of
irrigation efficiencies.
2.4  Evapotranspiraton and/or Consumptive use of water, Methods of
finding evopotranspiration by Pan
Evaporimeter and Modified Penman method . (No Problems)
2.5 Water audit, Concept of water audit , Necessity of water audit,
Benefits of water audit,
Unit - 3 Methods of Micro Irrigation:
3.1 Sprinkler and Drip irrigation.
3.2 Benefits and limitations of sprinkler and drip irrigation systems.
3.3 Comparison between sprinkler irrigation and drip irrigation system. 04 06
3.4 Layout of sprinkler irrigation system and drip irrigation system.
Unit - 4 Design of Sprinkler Irrigation System:
4.1 Design of main, sub-main, lateral and sprinkler. 08 18
4.2 Typesof sprinklers and selection
4.3 Design and selection of micro sprinkler Irrigation systems.
Un