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Course Objectives:
Industrial Engineering course aims to equip students with the foundational knowledge and practical skills to analyze,
design, and improve industrial processes by focusing on optimizing resource utilization, minimizing waste, and
enhancing production efficiency through work study, plant layout, quality control, material handling, and production

planning

Teaching and Examination Scheme:

Teaching Scheme (Hours per week) Evaluation Scheme (Marks)
Lecture | Tutorial | Practical Theory (Marks) Practical (Marks) Total
(L) (M P) Credit | University Continuous | University | Continuous | (Marks)
Assessment | Assessment | Assessment | Assessment
3 - 2 4 60 40 20 30 150
Course Contents:
Sr. . Total Weightage
No. Topic Hours (%)
1 Introduction to Industrial Engineering 4 10
1.1 Industrial engineering-definition, objectives and techniques
1.2 Scope, importance and applications of industrial engineering
1.3 Methodology and approach of Industrial engineering
1.4 Productivity—concept, definition, importance and ways to enhance it
1.5 Introduction to work study and statistical quality control (SQC)
2 Work Study 14 30

2.1 Work study -Definition, techniques and role to enhance productivity.

2.2 Importance of human factors in application of work study techniques.

2.3 Basic procedure of method study.

2.4 Methods of recording data for method study using standard symbols,
process charts and diagrams.

2.5 Preparation of operation (outline) process chart for given mechanical
assemblyhaving6-8 components.

2.6 Process planning-concept, meaning, importance, functions, procedure and
forms used.

2.7 Information required for process planning and information available from
process planning.

2.8 Prepare process plan for given mechanical components, take 2-3
components.

2.9 Preparation of flow process chart and flow diagram for given
mechanical components.

2.10 Given the process plan, operation process chart and flow diagram,
develop questioning techniques in analyzing data for method study. Also
develop and improve the method, based on analysis of given data.

2.11 Principles of motion economy applied in (a) use of human body, (b)
design of workplace layout (c) design of tools and equipment.

2.12 Principles of micro motion study, Therbligs and SIMO chart.

2.13 Man and machine chart.




2.14 Basic  procedure of  work measurement.

2.15 Equipment used in time study.

2.16 Job elements and their types.

2.17 Methods of measuring time- cumulative and fly back timing.
2.18 Concept of rating and rating scale.

2.19 Allowances-types, normal values and applications.

2.20 Calculation of basic time, standard time and work content.

2.21 Concept of work sampling/activity sampling.

Quality Assurance

3.1 Definition of quality, quality control (QC), quality assurance (QA),
statistical quality control (SQC) and reliability.

3.2 Importance of quality.

3.3 Difference between reliability and quality control.

3.4 Factors affecting and improving reliability.

3.5 Q. A. tools.

3.6 Concept of total quality cycle, quality of design, quality of performance,
quality of conformity and total quality.

3.7 Difference between inspection and quality control.

3.8 Fundamentals of statistics-types of variations, frequency, class boundary
and mid-point, frequency distribution, frequency histogram, frequency bar
chart and polygon chart.

3.9 Frequency distribution  curve, central tendency, spread or dispersion
and range, mode, median and mean, standard deviation and variance with
numeric examples.

3.10 Concept of probability and normal distribution.

3.11 Area under normal distribution and examples on normal distribution.
3.12 Introduction to binomial and Poisson distribution.

15

Statistical Quality Control (SQC)

4.1 Concept of variability.

4.2 SQC tools and statistical fundamentals.

4.3 Concept and differences between variables and attributes.

4.4 Control charts for variable quality- types, objectives, applications,
calculations of control limits and range /mean, methods to plot and
interpretations (X Bar-R chart) and examples. 4.5Control charts for
attribute quality- types, objectives, applications, calculations of control
limits and range/mean, methods to plot and interpretations (p, np, 100p
and c chart) and examples.

4.6 Process capability — meaning, definition and method to calculate,
numeric examples.

4.7 Acceptance sampling: i. Quality control of incoming raw material and
components. ii. Concepts of random sampling. ii. Sampling plans:
definition, terminology, types (Single, double and multiple), implementing
plans based on given input. iv. OC curve-concept, need, types and
importance, interpretation of given OC curve.

20

Plant layout and material handling equipment
5.1 Plant lay out: Definition and concept.
5.2 Types of plant layout, their applications, advantages and
limitations.
5.3 Role of material handling systems in industries.
5.4 Material handling equipment- Classification, types,
specifications, applications and selection criteria.

10

Recent trends in industrial engineering

6.1 International Organization for standardization and its role, ISO standard
series and quality managements system.

6.2 Total Quality Control (TQC) and Total Quality Management (TQM)-
philosophical concepts.

6.3 Concept of six sigma and its applications.

6.4 Concept and applications of Kaizen.

6.5 Definition, objectives and applications of ergonomics.

6.6 Normal and maximum work area.

6.7 Environmental requirements of work place

15

List of Practical:




Sr. No

Name of Practical

Approx.
Hours.

Operation process chart (OPC):

Given real mechanical assembly having 6-8 components, prepare operation process
chart. a. Sketch parts and assembly.

b. Prepare OPC. c. Prepare process plans for all components.

Flow diagram (FD):

Given real mechanical component having minimum 6-8 mechanical operations,
prepare FD. a. Sketch component. b. Sketch institute workshop layout. c. Prepare
FD.

Man and machine chart:

Prepare man and machine chart for given situation. Teacher will assign the real
situation. This includes: a. List objectives of preparing man and machine chart.

b. Describe the situation assigned by the teacher. c. Prepare the man and machine
chart. d. Interpret the chart and suggest if any further improvements can be made
with respect to enhance productivity.

02

Performance rating:

Calculate co-efficient of co-relation for time study person using performance rating
technique. Teacher will assign the situation. This includes: a. Define performance
rating. b.  Describe the situation assigned by the teacher. c. List the steps
followed to perform the exercise. d. Observe and record the observations. e.
Plot, interpret and calculate the co-efficient of co- relation.

Time study:

Calculate standard time for a given job using decimal minute stop watch
techniques. Teacher will assign the situation/job/elements to be recorded. This
include:

a. Sketch the part undertaken for time study. b. List elements to be considered.

c. Observe and record elements time. d. List and justify allowances to be taken
with values. e. Calculate standard time.

Frequency distribution curve:

a. Take live problem (may be measured variable dimension, result analysis, etc.
(Teacher has to assign the live problem) and summarize the data. b. Perform and
prepare frequency table. ¢. Determine central tendency, spread or dispersion and
range, mode, median and mean standard deviation and variance. d. Prepare
frequency bar, frequency polygon and frequency curve. e. Plot the areas under
normal curve. f. Given the data (Teacher will assign the data), determine numbers
/probabilities of acceptance/ rejection using normal distribution table-4 cases.

Control charts for variables:

a. Define variable. Give five examples.

b. For given live problem, determine sub group size, measure the variable and
record the observations. c. Perform necessary calculations and determine control
limits. d. Plot X Bar-R chart and interpret the same.

Control charts for attributes:

a. Define attribute. Give five examples. b. Explain binomial and Poisson
distributions. c. For given live problems (different for different charts), determine
parameters, record the observations of attribute. d. Perform necessary calculations
and determine control limits. e. Plot p and c charts and interpret the same.

Acceptance sampling:

a. Show double sampling plan using block diagram. b. Prepare/ operate double
sampling plans on the basis of given lot size, AQL, inspection level and other input
for a given problem. c. Record the observations and conclude the outcome.

Reference Books:

Sr.No. Titleof Book Author Publication
1. Industrial Engineering C. Natha Muni New age international
(IE) and Management Reddy Publishers.
2. Handbook of IE: Technology | Gavriel Salvendy Institute of Industrial
and Operations management. Engineers.




3. Comprehensive Industrial M. J Manek Laxmi Publications (P)
Engineering. Ltd., New Delhi.

4, Introduction to Work- George Kanawaty International Labor
study. ISBN: 9221071081 Organization in, Geneva.

5. Introduction to - National Productivity
productivity Council(NPC).

6. Method Study - NPC.

7. Work Measurement - NPC.
Introduction to Statistical McGraw-Hill Series in
qualitycontrol.7threvised Eugene Grant and Industrial Engineering and

8. edition Richard Leavenworth | Management
ISBN-13:978- 0078443541

List of Open-Source Software/learning website:

e  http://en.wikipedia.org/wiki/Industrial_engineering

e  http://www.iiie-india.com/IlIE/industrial-engineering.php

e  http://www.youtube.com/watch?v=3WmfSfNJrdw (How Receiver Operating Characteristic Curves Work ...
e  http://mwww.youtube.com/watch?v=J17SUDcrphw (How to construct an operating characteristic (OC) curve)
e  https://lwww.coursera.org/course/apstat ( basics of statistics)

e  http://www.youtube.com/view_play list?p=299B5CC87110A6E7 (Lecture Series on Industrial engineering
NPTEL)

e  http://www.massey.ac.nz/~mbjones/Book/Chapter11.pdf (reading material on statistics)
Course Learning Outcomes (CLO) on completion of this course, the students will able to
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CLO Description Bloom’s Taxonomy
Level

CLO1 Imprqve productivity using work study and method study 1 Remember

techniques.

Analyze work content and calculate standard time in a given | 3 Applying
CLO2 L i

situation. 4 Analyzing
CLO3 Apply Statistical Quality Control tools in a given situation. | 3 Applying
CLO4 Select material handling equipment. 4 Analyzing
CLOS Apply Ergonomics for human comfort at work place. 3 Applying
CLO6 Understand the emerging trends in industrial engineering. 2 Understanding

Mapping of CLO with PO and PSO

Program Specific
Program Outcomes (POs)
Course Outcomes(PSOs)
Learning
Outcomes « <l wl ol ~ml 0]l &l Sl 2| Y| 2| N R X
5 |0 |8/ 3 885|838/ 5|03 33 3
a a Al |l a|la|lalalalalaoalao]a]adl ala
CLO1 M L L M L
CLO2 H M L| M| M
CLO3 M H M M M| L
CLO4 L L | L
CLO5 L L L
CLO6 L M L | L

H: High, M: Medium, L: Low
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