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2. Technical Knowledge

3. Skills
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1 1
Engineering Drawing Fundamental
Calculus |
General Chemistry
General Chemistry Laboratory
General Physics |
General Physics Laboratory |
Foundation English |

Statics

Manufacturing Processes
Manufacturing Process Lahoratory
Engineering Statistics |

Drawing Practice for IE
Engineering Economy

Differential Equations

English

3 1
Electrical Engineering |
Electrical Engineering Laboratory |
Basic Thermodynamics for Non-ME
Manufacturing Process Project
Operations Research
Quality Control
Work Design
Operations Management

Computer and Information Technology for IE

4 1
Industrial Engineering Pre-Project
Approved Elective
General Education
Free Elective

W~ W - W w P

W W W WP LW w

1 2
Introduction to Manufacturing Processes
Engineering Materials
Computer Programming
Calculus I
General Physics
General Physics Laboratory I
Foundation English I

Dynamics

Mechanics of Materials |

Introduction to Manufacturing Systems
Automation

Engineering Statistics I

Operations Research |

Quality Management

English

3 2
Fuid Mechanics |
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3

Mechanical Engineering Laboratory for Non-ME

Introduction to Safety Engineering
Industrial Cost Analysis and Budgeting
Facility Design

Approved Elective

General Education

3
Engineering Practice

4 2
Industrial Organization and Management
Industrial Engineering Project
Approved Elective
General Education
Free Elective

o W W W w
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1 ? 1
Engineering Drawing Fundamental
Calculus |
General Chemistry
General Chemistry Laboratory
General Physics |
General Physics Laboratory |
Foundation English |

Statics

Manufacturing Processes
Manufacturing Process Laboratory
Engineering Statistics |

Drawing Practice for IE
Engineering Economy

Differential Equations

English

3 » ? 1
Electrical Engineering |
Electrical Engineering Laboratory |
Basic Thermodynamics for Non-ME
Manufacturing Process Project
Operations Research |l
Quality Control
Work Design
Operations Management

Computer and Information Technology for IE

4 3 1
Engineering Practice
Co-operative Education
Industrial Engineering Pre-Project
Industrial Engineering Project

N W W W w

W W W W W W

=)
o
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1 2

Introduction to Manufacturing Processes

Engineering Materials
Computer Programming
Calculus I

General Physics I

General Physics Laboratory I
Foundation English I

Dynamics

Mechanics of Materials |

Introduction to Manufacturing Systems
Automation

Engineering Statistics il

Operations Research |

Quality Management

English

3 2
Fluid Mechanics |
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3

Mechanical Engineering Laboratory for Non-ME

Introduction to Safety Engineering
Industrial Cost Analysis and Budgeting
Facility Design

Approved Elective

General Education

4 2

Industrial Organization and Management

Approved Elective
General Education
Free Elective

oW W WwWw
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N
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1 Manufacturing

e ntro, 0
Manufacturing
Process

Manufacturing

Work Study, Human Factors and Safety

Quality Engineering

210

Engineering Economy and Industrial Cost Analysis & Budgeting

Manufacturing System Concept and Aggregate Planning & control

Operations Research

Facility Planning & Design

Management

2
e Manufacturing
Process

¢ Manufacturing
Process Laboratory

 Automation

3
* Manufacturing
Process Project

4
Industrial Plant
Operation
Tool Engineering
Value Engineering
Maintenance
Engineering

Packaging and
Packaging Material
Physical Properties
Development of Eng.
Metals

Foundry Technology
Welding Technology
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2 Work Study, Human Factors and Safety

1 2 3 4

* Work Design 0 Applied to
Ergonomics
* Intro, to Safety 0 Employee & Job
0 Intro, to Ergonomics Management
0 Safety
Management

0  Safety in Eng. Work
0 Industrial Hygiene

3 Quality Enaineerina

1 2 3 4

¢ Quality Control 0  Engineering
Experiment Design
¢ Quality Management 0 Quality Assurance
4 Enaineerina Economy and Industrial Cost Analysis & Budaetina
1 2 3 4

* Engineering o Industrial Cost
Economy Analysis and
Budgeting
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5 Manufacturing System Concept and Aggregate Planning &control

1 2 3 4
* Operation Management O Production
Management

Information Systems
0 IE Integration

* |ntro, to Manu

System
6 Operations Research
1 2 3 4
* Operations Research I O Computer Simulation
Technique
* Operations Research | 0 Theoretical thinking
Through Game
7 Facility Planning & Design
1 2 3 4

* Facility Design



8 Management

2
o Eng. Statistics |

» Drawing Practice for

IE

* Eng. Statistics I

3

* Computerand
Information
Technology

213

4
O Quantitative Analysis
for Marketing
Management
0 Human Relation
industry
0 Project Feasibility
Study
0 Project Management
¢ Industrial
Organization and
Management

4
* Industrial
Engineering
Pre-Project

* Industrial
Engineering
Project

0 Computer
Programming for [E
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(IE core knowledge) (Supporting IE core knowledge)

(Quality -~ Control)
(Quality Management) (Job Design)
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(Operations Management)
(Facility Design)

(Manufacturing
ProcessH , (Engineering  Economy)
(Industrial Cost Analysis)

(Operations Research)
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(Senior Project)
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(Lecture)
(Laboratory) (Project Work)

(Field Trip) (Practice)
(Tutorial)
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2103105

2301107
2302127
2302163
2304107
2304183
5500115

2103204
2103211
2104200
2104201

2603284

XXXXXXX

Engineering Drawing
Fundamental

Calculus |

General Chemistry

General Chemistry Laboratory
General Physics |

General Physics Laboratory |
Foundation English |

Descriptive Geometry

Statics

Manufacturing Processes
Industrial Organization and
Management

Statistics for Physical Science
General Education

WO =, W = W w

W W W N

20

2104100

2109101
2110101
2301108
2304108
2304184
5500116

2103212
2103231
2104202

2301312

XXXXXXX

Machine Tool Operations and
Fabrications

Engineering Materials
Computer Programming
Calculus I

General Physics I

General Physics Laboratory I
Foundation English

Dynamics

Mechanics of Materials |
Manufacturing Process
Analysis

Differential Equation
General Education

W = W W W w

18

283



2103295

2104301
2104311

2104303

2104304
2104308

XXXXXXX

2102491
2102492
2104401
2104458
2104402

2104403

XXXXXXX

3 1
Basic Thermodynamics for
Non-ME
Quality Control
Introduction to Safety
Engineering

Engineering Economy
Industrial study
Method Study
Approved Elective

Electrical Engineering I
Electrical Engineering
Laboratory I

Planning for Production and
Control

Automation

Industrial Cost Analysis and
Budgeting

Uses of Computer in Industrial
Engineering

Approved Elective

18

2102391
2102392

2103351
2103393

2104305

2104309
2104310

XXXXXXX

2100301

2104404
2104405

2104499
XXXXXXX

XXXXXXX

Electrical Engineering |
Electrical Engineering
Laboratory |

Fluid Mechanics |
Mechanical Engineering
Laboratory for Non-ME
Introduction to Operations
Research

Work Measurement
Engineering Statistics
Approved Elective

3
Engineering Practice

Industrial Plant Design
Industrial and Commercial
Laws

Industrial Engineering Project
Approved Elective

Free Elective

284



2104606

21046XX
2104XXX

2104739

2104XXX
2104811

Advanced Industrial
Organization and Management
Compulsory Elective

Electives

Seminar in Industrial
Engineering
Electives

Thesis

12

21046XX  Compulsory Elective
2104XXX Electives

2104811  Thesis
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2104781

2104828

2104783

2104828

2104785

2104828

Doctoral Seminar in Industrial
Engineering 1
Dissertation

Doctoral Seminar in Industrial
Engineering 3
Dissertation

Doctoral Seminar in Industrial
Engineering 5
Dissertation

(0

(o

2104782

2104828

2104784

2104828

2104786

2104828

Doctoral Seminar in Industrial
Engineering 2
Dissertation

Doctoral Seminar in Industrial
Engineering 4
Dissertation

Doctoral Seminar in Industrial
Engineering 6
Dissertation
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2104781

2104606

21046XX
2104XXX

2104783

2104828

2104785

2104828

Doctoral Seminar in Industrial
Engineering 1

Advanced Industrial
Organization and Management
Compulsory Elective

Electives

Doctoral Seminar in Industrial
Engineering 3
Dissertation

Doctoral Seminar in Industrial
Engineering 5
Dissertation

(U

12

(D

12
12

12
12

2104782

21046XX

2104XXX
2104739

2104784

2104828

2104786

2104828

Doctoral Seminar in Industrial
Engineering 2

Compulsory Elective
Electives

Seminar in Industrial
Engineering

Doctoral Seminar in Industrial
Engineering 4
Dissertation

Doctoral Seminar in Industrial
Engineering 6
Dissertation

287

(D

12
12

12
12



288

(General Education)

L 2

5500115 Foundation English 13(2-2-5) (Basic Science and Mathematics)

5500116 Foundation English Il 3(2-2-5) 2301103 Calculus 1(6-0-3)3

xxxxxxx - Social Science (3) 2301104 Calculus Il (6-0-3)3

XXXXXxX - Humanity (3) 2302127 General Chemistry (6-0-3)3

Xxxxxxx Science and Mathematics (3) 2302163 General Chemistry Laboratory (0-3-0)1
xxxxxxx Interdisciplinary (3) 2304103 General Physics 1(6-0-3)3

2304104 General Physics Il (6-0-3)3

2304183 General Physics Lahoratory 1(0-3-0)1
2304184 General Physics Laboratory Il (0-3-0)1
2603284 Statistics for Physical Science 3(3-0-6)

(Area of Concentration)

3. 2100301 Engineering Practice-0)2 18(0-
(Basic Engineering) 2103105 Engineering Drawing Fundamental(2-3-1)2
2103211 Statics(6-0-3)3
2104100 Machine Tool Operations and Fabrication
3)2-3(4-
2104201 Industrial Organization and Management
(6-0-3)3
2109101 Engineering Materials(6-0-3)3
2110103 Computer Programming-Pascal(6-0-3)3

4, (Department Core Course)
2102391 Electrical Engineering I(6-0-3)3 2104203 Engineering Management (6-0-3)3
2102392 Electrical Engineering Laboratory | 2104306 Motion and Time study 3(2-3-4)

1(0-3-0) 2104312 Quality Assurance 3(3-0-6)
2102491 Electrical Engineering Il (6-0-3)3 2104371 Safety in  an-Machine-Environment System
2102492 Electrical Engineering Laboratory I (4-3-2)3

1(0-3-0) 2104391 Materials Technology I(4-3-2)3
2103204 Descriptive Geometry 2(1-3-2) 2104406 Industrial Plant Operation (4-3-2)3

2103212 Dynamics 3(3-0-6) 2104451 Principle of Management Science (6-0-3)3



2103231 Mechanics of Materials 13(3-0-6)

2103295 Basic Thermodynamics for Non-ME
3(3-0-6)

2103351 Fluid Mechanics 13(3-0-6)

2103393 Mechanical Engineering Laboratory
for Non-ME 1(0-3-0)

2104200 Manufacturing Processes 3(2-3-4)

2104202 Manufacturing Process Analysis
3(2-3-4)

2104301 Quality Control 3(3-0-6)

2104303 Engineering Economy 3(3-0-6)

2104304 Industrial study 1(0-3-0)

2104305 Introduction to Operations Research
3(3-0-6)

2104308 Method Study 2(1-3-2)

2104309 Work Measurement 2(1-3-2)

2104310 Engineering Statistics 3(3-0-6)

2104311 Introduction to Safety Engineering
3(3-0-6)

2104401 Planning for Production and Control
3(3-0-6)

2104402 Industrial Cost Analysis and Budgeting
3(3-0-6)

2104403 Uses of Computer in Industrial
Engineering 2(1-3-2)

2104404 Industrial Plant Design 3(3-0-6)

2104405 Industrial and Commercial Laws
2(2-0-4)

2104458 Automation 3(2-3-4)

289

()

(Area of Concentration)

(Department Core Course)

2104452
2104454

2104455
2104456
2104457
2104459
2104461
2104462
2104463
2104464

2104465
2104466
2104467
2104468
2104469
2104493

2104494

2104468

2104469

2104493

2104494

2104495

Introduction to Systems Engineering (4-3-2)3
Quantitative analysis for marketing
Management (6-0-3)3

Human Relations in Industry (6-0-3)3
Ergonomics (4-3-2)3

Tool Engineering (4-3-2)3

Value Engineering (6-0-3)3

Maintenance Management (6-0-3)3
Packaging and Packaging Materials 3(3-0-6)
Project Feasibility Study (6-0-3)3

Physical Properties Development of
Engineering Metals (4-3-2)3

Foundry Technology (4-3-2)3

Welding Technology (4-3-2)3

Safety Management (6-0-3)3

Safety in Engineering Work (2-6-1)3
Industrial Hygiene (4-3-2)3

Special problems in Industrial Engineering Il
(4-3-2)3

Advanced Topics in Industrial Engineering Il
(6-0-3)3

Safety in Engineering Work (2-6-1)3
Industrial Hygiene (4-3-2)3

Special problems  Industrial Engineering Il
(4-3-2)3

Advanced Topics in Industrial Engineering |l
(6-0-3)3

Advanced Topics  Industrial Engineering |

(6-0-3)3



2104499 Industrial Engineering Project (3-6-0)3

1 2102330
2102434
2104505
2103302
2103311
2103312
2103407
2103474
2103477
2103479
2103480
2103481
2103483
2103530
2103555
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()

(Area of Concentration)

(Department Core Course)

2104496 Advanced Topics in Industrial Engineering

(6-0-3)3

2104497 Special problems in Industrial Engineering |
(4-3-2)3

2104498 Special problems  Industrial Engineering
(4-3-2)3

2104512 Production and Operations Management
Information Systems 3(3-0-9)
2104513 Industrial Engineering Integration (9-0-3)3

Feedback Control Systems

Industrial Control and Instrumentation
Introduction to Optimization Techniques
Engineering Measurements

Machine Design 1

Machine Design 2

Industrial Control

Total Productive Maintenance

Design of Industrial Piping
Automotive Manufacturing

Body Engineering

Automotive Engineering

Paint Engineering

Industrial Robots 1

Engine Emissions and Control
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() 2105430 Particle Technology
2105456 Introduction to Polymer Science
2105458  Principle of Fibre and Textite Engineering
2105479 Polymer Engineering
2106221 Introduction to Mining Engineering
2109222  Principles of Metallurgical Operations
2109306  Chemical Metallurgy
2109412 Metallurgy of Metal Joining
2109413  Refractory Materials
2109415  Electroplating
2109416 Ironmaking and Steelmaking
2109418~ Mould and Die Design
2109430 Corrosion of Metals
2109440 ~ Mechanical Metallurgy
2109441 Mechanical Metallurgy Lab
2109442 Metal Forming 1
2109443 Metal Forming 2
2110212 Assembly Language Programming
2110301 Introduction to Discrete Structures and Computation
2110332 Systems Analysis and Design
2101454 Construction Management
2602314  Office Management
2602323  Business Research
2602330 Human Resource Management
2602331 Personnel Management
2605311  Principle of Marketing
2605411  Sales Management
2803428  Advertis Research
2940101 Principle of Economics 1



2101331
2105480
2107211

2107441
2107448
2107492
2107493
2107494
2741339
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Fundamentals of Traffic Engineering
Safety in Chemical Operations
Introduction to Environmental Sanitation and

Engineering

Air Pollution Control

Vibration and Noise Control

Industrial Water Pollution Control

Introduction to Environment Impact Evaluation
Industrial Water Supply Wastewater Treatment
Introduction to Industrial Psychology

2104606

2104739

2104612

2104613
2104603
2104627
2104671
2104677

Advanced Industrial Organization
and Management 3(3-0-9)
Seminar in Industrial Engineering
1(1-0-3)*

(1)

Computer Simulation Technique 3(3-0-9)

Principle of Optimization 3(3-0-9)
Advanced Quality Control 3(3-0-9)
Product and Production Design 3(3-0-9)
Advanced Work Design 3(2-3-7)
Seminar in Safety Engineering 3(2-3-7)



2104609

2104611
2104612

2104613
2104615

2104618
2104625

3.

«

(

(ODerations Research)
Reliahility Theory in Engineering

3(3-0-9)

Inventory Analysis 3(3-0-9)

Computer Simulation Technique

3(3-0-9)

Principle of Optimization 3(3-0-9)
Engineering Experimental Design

3(3-0-9)

Dynamic Programming 3(3-0-9)

Computerized Statistical Data

Analysis 3(3-0-9)

2104512

2104603
2104605
2104616
2104626
2104627
2104630

2104642
2104644

2104711

2104719
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(Production Enaineerino)
Production and Operations
Management Information Systems
3(3-0-9)
Advanced Quality Control 3(3-0-9)
Quality Engineering Techniques 3(3-0-9)
Activity Scheduling 3(3-0-9)
Materials and Processing 3(3-0-9)
Product and Production Design 3(3-0-9)
Material Handling and Industrial
Mechanization 3(3-0-9)
Decision Support Systems 3(3-0-9)
Advanced Maintenance Management
3(3-0-9)
Advanced Manufacturing Engineering
3(2-3-7)
Product Development'for
Competition 3(3-0-9)



2104601

2104622

2104624

2104637

2104640

2104648

2104723

2104741

2107744

2602611
2605501

(Industrial Manaaement)
Engineering Economic Analysis
3(3-0-9)

Management and Training for
Engineering 3(3-0-9)

Factory and Production
Management 3(3-0-9)
Coordination and Communication
3(3-0-9)

Decision Analysis in Engineering
3(3-0-9)

Strategic Planning for Engineers
3(3-0-9)

Artificial Intelligence for Industrial
Engineering 3(3-0-9)
Comparative Engineering
Management 3(3-0-9)
Performance Measurement for
manufacturing and Servicing
Industries 3(3-0-9)
Organizational Behavior 3(3-0-9)
Marketing Management 3(3-0-9)

294

(Safetv Enaineerina and Eraonomics)

2104671
2104677
2104771
2104772

2107632

2107636
2707705

Advanced Work Design 3(2-3-7)
Seminar in Safety Engineering 3(2-3-7)
Cognitive Ergonomics 3(3-0-9)
Research Methodology in

Ergonomics 3(3-0-9)

Environmental Impact Assessment
2(2-0-6)

Industrial Hygiene Practices 3(3-0-9)
Industrial Psychology 3(3-0-9)
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111
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19
2546
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4.6 15%
95%



112

15

12

121

2543

2544 - 2546
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298

(Uses of Computer in Industrial Engineering)

(Method Study)
(Work Measurement)
(Ergonomics)
(Maintenance Engineering)

2 (Electrical Engineering 2)
1 (Statics)
(Dynamics)
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3.67

(Lab)
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122
15
(
)
-4
-4

(145 )

I 3
4
|
12
I (Method Study)
(Work Measurement)
|
(Operations Research) 2

(Ergonomics)
(Maintenance Engineering)
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2 (Electrical Engineering 2)

123

. .2543)
APEC-Engineer
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1 9
2 6
3 3
77
1. Engineering Drawing A
>

2. Engineering Mechanics
3. Engineering Materials
4, Computer Programming
5. Engineering Statistic /
Probability and Statistics
6. Manufacturing Process
7. Thermodynamics 2

8. Fundamental of Electrical
Engineering / Chemical
Process Instrumentation

77

304

? ?
?
Calculusl (3), Calculus2 (3),
Statistics for Physical Science (3)

General Physicsl (3),
General Physics2 (3),
General Physics Laboratoryl (1),
General Physics Laboratory2 (1)
General Chemistry (3),
General Chemistry Laboratory (1)

7? ?
Engineering Drawing Fundamental (2),
Descriptive Geometry (2)
Statics (3), Dynamics (3)
Engineering Materials (3)
Computer Programming (3)

Engineering Statistic (3)
Manufacturing Process (3)

Basic Thermodynamics for Non ME (3)
Electrical Engineeringl (3)

18



1. Industrial Work study

2. Operations Research

3. Production Planning and
Control
4. Quality Control

5. Industrial Plant Design
6. Safety Engineering

1. Maintenance Engineering

8. Engineering Economy

Control)

A

LY

1

305

Method Study (2)
Work Measurement (2),
Motion and Time study (3)
4 Introduction to Operations Research (3)

Planning for Production and Control (3)

1-8 Quality Control (3)
1 Industrial Plant Design (3)
Introduction to Safety Engineering (3)

Maintenance Management (3)

( )

Engineering Economy (3)

Maintenance Engineering

(Planning for Production and
(Maintenance  Management)
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Industrial Work study

(Method  Study) (Work
Measurement) (Motion and
Time study)
(Method  Study) (Work  Measurement)
(Motion and Time study)
2
3)
APEC-Enaineer (Higher Education)
-1
-7

APEC-Engineer

Principal and Supplementary Fields
PrinciDal Fields
1. Mathematics & Physical Sciences "
2. Engineering Sciences

3. Engineering Analysis and Design

SuDDlementarv Fields

1. Communication
Coordination and Communication (

2. Management
Industrial Organization &
Management
3. Ethics ,



1

307

APEC-Engineer

Industrial Engineering (Indicative Scope of Education Programs)

1. Operations Research
2. Information Systems

3. Human Factors and Work study

4. Production and Inventory
Management

5. Quality Engineering

6. Systems Simulation

7. Engineering Economic Analysis

8. Computer Integrated
Manufacturing and Automation

9. Plant Engineering and Plant
Maintenance

10. Safety Systems

Introduction to Operations Research ( )

Uses of Computer in Industrial Engineering ( )

Production and Operations Management Information

Systems ( )

Method Study ~ Work Measurement ( )
Motion and Time study, Ergonomics ( )

Human Factor
Ergonomics
Production Planning and Control ( )

Quality Control ( )
Quality Assurance ( )
!
Introduction to Operations Research
Engineering Economy ( )
Automation
Computer Integrated Manufacturing

- Industrial Plant Design ( )
- Industrial Plant Operations ( )
- Maintenance Management ( )

Introduction to Safety Engineering

- Safety Management
- Safety in Engineering Work
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APEC-Engineer -1

(Communication) (Ethics)
(Human Factors) (Computer Integrated
Manufacturing)

APEC-Engineer



2.1

211

212

309

331

2543



2.2

221

20

67

.. 2543-2546

2544 - 2546

310



3.84

311



312

222

15



313



314

223

42 )

APEC-Engineer
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-10

1) 3
2) 2 21
[ 6
15
3) 12 12
36 36

-10

1

43
( )
2)

APEC-Engineer (Higher Education)
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-1
-1
APEC-Engineer
Principal and Supplementary Fields
PrinciDal Fields
. Mathematics & Physical Sciences
2. Engineering Sciences S A A 3
3. Engineering Analysis and Design
SuDDlementarv Fields
. Communication Coordination
and Communication ( )
2. Management
Advanced Industrial Organization and Management
3. Ethics
Industrial Engineering (Indicative Scope of Education Programs)
1. Operations Research
(Operations

Research)

+ Principle of Optimization
+ Dynamic Programming
2. Information Systems Production
Management Information Systems ( )



3. Human Factors and Work Study

4. Production and Inventory
Management

5. Quality Engineering

6. Systems Simulation

7. Engineering Economic Analysis

8. Computer Integrated
Manufacturing and Automation

APEC-Engineer

Work Study

Human Factors
(Safety
Engineering and Ergonomics)

+ Advanced Work Design
+ Industrial Psychology

+ Production Management Information Systems

( )

+ Inventory Analysis ( )
+ Activity Scheduling ( )

+ Advanced Quality Control ( )
+ Quality Engineering Techniques ( )

Computer

Simulation Technique ( )

317

Introduction to Operations

Research

Engineering Economic Analysis ( )

Advanced

Manufacturing Engineering ( )



9. Plant Engineering and Plant
Maintenance

10. Safety Systems

(Systems Simulation)

Automation)

318

APEC-Engineer
Industrial Plant Design Plant
Engineering
+ Advanced Maintenance Management ( )

+ Material Handling and Industrial Mechanization

( )

(Safety Engineering and Ergonomics)
Seminar in Safety Engineering

APEC-Engineer -1

(Human  Factors)

(Introduction to Operations Research)

(Computer Integrated Manufacturing and
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1) 1 Georgia Institute of Technology ( )
1 University of Michigan ( )
I Pennsylvania state University ( )
2) 1 University of Warwick ( )
1 University of Nottingham ( )
3) 1 Nanyang Technological University ( )
1 National University of Singapore ( )
4) I Australian National University ( )
1 University of New South Wales ( )
1 University of Melbourne ( )

2. ?
Industrial Engineering Soft IE

(Manufacturing) Manufacturing Engineering
Manufacturing
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?
?
1)
2)
3)
130
IE 35
IE 15
60
20
723
1 2 3 4
VoV
Engineering \ \
E Vo
VoV
General Education V V V
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(Industrial Engineering)

(Manufacturing Engineering and Management)

(

—> Qperations Research —> Manufacturing Engineering
—> Human Factors —> Management Engineering
—> Quality Engineering



Operations Research :

Human Factors :

Quality Engineering :

Manufacturing Engineering :

Management Engineering :

322

- Operations Research / Optimization

- Introduction to Simulation

- Job Design / Work Design

- Ergonomics / Human Factors

- Safety Engineering

- Work Measurement / Method study

- Quality Control and Reliability

- Quality Management

- Quality Improvement

- Manufacturing Process / Manufacturing Technology

(Material/Processing/Tooling)

- Automated Manufacturing

- Production and Inventory System
- Facility Planning

- Engineering Economy

- Industrial Cost Analysis

- Capital Budgeting

- Decision Making (

IE)

- Logistics and Supply Chain Management
- Operation Management
- Work Qrganization

Senior Project
Special Topics  Special Problems

ABET



Operations Research :

Human Factors :

Quality Engineering :

Manufacturing Engineering

Management Engineering :

- Integer Programming
- Markov Processes
- Simulation

- Occupational Ergonomics

- Safety Management

- Industrial Psychology

- Design of Human-Integrated System

- Total Quality Management

- Experimental Design

- Quality System

- Advanced Manufacturing Process / Manufacturing

Technology

- Manufacturing strategy

- Design for Manufacture

- Information Technology in Manufacturing

- Material Handling System

- Financial engineering

- Human Relation / Human resource Management
- Marketing

- Project Management

- Entrepreneurship / Enterprise

- Risk Management

323



—

Engineering Materials
Thermodynamics
Mechanics
=> Statics & Dynamics
=> Mechanics of Materials
Computer Programming and
Data Structure
Electrical Engineering

0 Principles of Economics

O Introduction to Engineering

Engineering Probability and Statistics

Mathematics
=> Calculus
=/ Analytic Geometry
=> Linear Algebra

> Differential Equation
Chemistry
Physics
Language &communication
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(Manufacturing Process)

50-60%
2 ( /
32 ) Production machining  Quiz )
CNC - (Lab
2-3 ) - Work) 15-20%
/ - /
/ - 15-20%
5-10%
(Laboratory Manual)
( - - - 40-50%
) : ( ( I
) \ Quiz )
( 2 =32 ) - - (Lab
i er} Work) 15-20%
/ /
30-40%
(Tutorial) (6-8 ) (Lahoratory Manual)
10%
(15-18 )
(Human Factor, Work study and Safety Engineering)
50-60%
2 ( /
30-32 ) - Quiz )
( : (
) 2-3 ) - ) 15-20%
S /

) 20-30%
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(Quality Engineering)

- 60-80%
2 ( /
25-32 ) Quiz )
- ( -
) 2-3 ./ ) ) 10-15%
- I / - /
I (
) 10-15%
)
(Problem solving
session)
(Engineering Economy and Industrial Cost & Budgeting)
X - 70-80%
G 7 ) ( /
- NN - Quiz )
/ - / - / /
- 20-30%

(Manufacturing System and Operations Management)

- 40-50%
(23 [ ( /
30-40 ) I Quiz )
/ - / /
40-60%
! : (
( 12-18 ) )
L
/
(O
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(Operations Research)

60-70%
@ 1 ) ( I
/ Quiz )
/ / : / (
(
) ) 20-30%
5-10% ( )
(Facility Planning)
70-80%
(23 ( /
30-40 ) - Quiz )
/ ol
(
( 12-18 ) ) ) 20-30%
e
/ 5-10% ( )
( —
(Industrial Organization and Management)
50-60%
(23 ( /
30-40 ) - Quiz )
/ - / /
30-50%
(10-1 )
/ 5-10% ( )
/
( L)



(Engineering Statistics)
23 1 )

3045 )

(Tutorial) (8- 2 )
o

(Problem solving session)

(Teacher Assistant)

328

70-80%
( /
Quiz )
/ /
10-20%
5-10%



Research)

329

(Operations
(Engineering  Management)
()
Georgia Institute of Technology ( )
Stanford University ( )
Cornell University ( )
University of Michigan ( )
University of California, Berkley ( )

University of Warwick ( )

University of Nottingham ( )

Helsinki University of Technology ( )

National University of Singapore ( )

Hong Kong University of Science and Technology ()
University of New South Wales ( )

(Process Engineering) (Mechanical Engineering)

(Process Engineering)



330

2 ?

Master of Science Master of
Engineering  Master of Philosophy Doctoral of
Philosophy

Industrial Engineering, Operations Research System Engineering

Manufacturing
Engineering and Management
3.
I 7
4 2
1) 1)

2) (coursework)

*%



P

—> Operations Research
—> Human Factors
—> Quality Engineering

331

—> Manufacturing Engineering
—> Management Engineering

—> Information Technology
( )



Operations Research :

Human Factors :

Quality Engineering :

- Linear Programming

- Nonlinear Programming

- Dynamic Programmng

- Stochastic Processes

- Inventory Analysis and Control / Inventory Theory
- Scheduling

-Queuing Theory

-Advanced Simulation / Simulation Analysis / Simulation in

Design and Process Improvement

- Networks
-Time Series Analysis
-Advanced Optimization

-Advanced Statistics and Probability ( 1

)

- Occupational Biomechanics

- Cognitive Ergonomics

- Occupational Safety Engineering

- Musculoskeletal System (Relate work)

-Human-Integrated Systems /Human-Computer Systems /

Man-Machine Systems

- Human Factors in Engineering Systems
- Experimental Design and Analysis

- Reliability and Maintainability (

)

- Advanced Quality Control
- Total Quality Management
- Concurrent Engineering

- Statistical Quality Control

- Advanced Quality Management and Techniques

332
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Manufacturing Engineering : - Metal Cutting Theory
- Material Processing
- Factory Automation / Robotics and Automation Technology
- CADICAM
- Survey of Manufacturing Process
- Plant Flow Systems
- Information Processing Systems Engineering / Management

Information Systems

- Information Technology
-Assembly Modeling for Design and Manufacturing
- Manufacturing Systems
-Warehousing Systems
- Manufacturing Seminar
- Manufacturing Strategy
-World-Class Manufacturing
- Design for Manufacture

Management Engineering : - Product Development/ Integrated Product Development
- Theories of Administration
- Comparative Technology Management (Seminar)
- Financial Engineering
- Decision Analysis / Economic Decision Analysis
- Supply Chain Management
- Procurementand Inventory Management
-Transportation Management
-Human Resource Management
- Strategic Management
-ManagementofTechnology (Project/ Seminar)
- Risk Analysis and Management
- Problem Solving and Decision Making
- Investment Science
- Organization Behavior and Management
- Organizational Psychology

- Project Management
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- New Product Management
- Market Analysis
- Customer Relationship Management

- Legal Aspects of Global Business

(Thesis/Dissertation)

(Seminar)
(Case  Study)
(Graduate Seminar)

(Special Topics)

- Dissertation / Doctoral Thesis - Seminar in ;
- Doctoral Seminar + Mathematical Programming
+ Design and Manufacturing
+ Operations Research
+ Human Factors and Safety Engineering
+ Industrial and Operations Engineering



335

Decision Analysis and Risk Analysis

Information Science and Technology
Organization, Technology, and Entrepreneurship
Policy and strategy

Probability and Stochastic Systems

Production Operations and Management
Systems Modeling and Optimization

)
(Operations Research)
40-50%
( /
(23 [ y Quiz )
30-40 ) - - 30-40%
/ ( : /
/ 15-20%
)
/ 5-10%

(Tutorial) (10-1 )



(Human Factors)

(Tutorial) (8-10

(Quality Engineering)

)

336

Modell :
30-40%
( /
Quiz )
20-30%
/ [Lab

work 20-30%

5-10%

30-40%
( /
Quiz )
(
) 20-30%
/
20-30%

5-10%



(Manufacturing Engineering)

2
32 )
(2-3 )
/
/
- (Laboratory Manual)
( W : l
(
)
CR -
/ - /
i
(
( uRy
)

(Tutorial) (10-15 )

337

50-60%
( /
Quiz )
(Lab

Work) 15-20%
/
15-20%

5-10%

60-80%
( /
Quiz )
/ /
30-40%

5-10%



(Management Engineering)

23 /)
3040 )

(Tutorial) (10-15
o
|

(Seminar)

)

338

50-60%
( /
Quiz )
/ /
30-50%

5-10%

15-25%
( /

60-80%

5-10%
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(Teacher Assistant)

(Qualifying Examination)
Michigan University
6
(Breadth of knowledge) 2
(Preliminary Examination)



11

12

21
+
+
+

340



2.2

sampling

31



2.3

342

(Simulation)
+ DOE



00d

1.

343

(Subject Knowledge/Skil)

1 Manufacturing Processes L Introduction to manufacturing processes

2 Automation

2. Measurement systems and precision
measurement

3. Layout work

4. Machine tools and measuring tools

. Safety

6. Manufacturing Cost

7. Theory and concept of manufacturing process:
manufacturing process such as casting, forming,
machining and welding

8. Material and Manufacturing process relationships
L Basic concepts of automation system in
manufacturing

2. Automation equipment

3. Numerical control (NC) and computer numerical
control (CNC)

4. Actuators:

electrical, pneumatics, hydraulics, power
transmission

5. sensor

6. Electronic control

7. Basic concept of robot

8. Manufacturing process control

9. Computer integrated manufacturing (CIM)



3 Work Design

344

L Introduction to productivity

2. Concept of method study and activity based

3. Line balancing

3. Task job and operation analysis:

by flow processgchart; operation process chart
(assembly progess chart), Gantt chart, multi-
activity chart ¥x. man-machine chart)

4, Micro motion Study

5. Introduction to anthropometry, work physiology
and biomechanics

6. Macro and temporal ergonomics

7. Guidelines for design and organization of work
stations

8. Guidelines for manual material handling and hand
tools

9. Guidelines for controls and displays

10. Principles of motion economy

11. Learning curves

12. Work measurement;

stopwatch time study, performance rating and
allowances, standard data and formulas,
predetermined time systems, work sampling

13. Indirect and expense labor standards



4 Safety Engineering

5

6

Quality Control

Quality Management

345

1. Safety principles and safety standards

2. Basic human anatomy

3. Hazards and preventive measures:
noise, chemicals, electricity, fire, radiation,
machine tools and pressure vessels, work in hot
environment

4. Accident investigation techniques

5. Safety law

6. Principle of safety management

7. Introduction to industrial psychology

1 Quality control philosophy

2. Method of Statistical Quality Control.
control charts, process capability analysis,
measurement system analysis, acceptance
sampling

3. Product reliability

1. Quality philosophy

2. Quality management strategies: TQM, Six-Sigma
3. Quality system management; 1SO, TQA
4. Problem solving tools

5. Team building techniques

6. Organizing for quality



!

Engineering Economy

Industrial Cost and
Budgeting

Production and Operations
Management

346

1. Interest formulation

2. Time value of money

3. Equivalent value and rate of retum

4. Project analysis and evaluation

5. Cost analysis

6. Break even point

7. Economic life and replacement analysis
8. Depreciation and taxes consideration

9. Sensitivity analysis

10. Risk & uncertainty analysis

1. Fundamentals of financial reports

2. Cost analysis for planning process

3. Capital expenditure

4. Capital rationing

5. Decision making for investment in challenging
projects

1 Manufacturing system overview

2. Management concept in manufacturing system
3. Push and pull manufacturing concept

4. Logistics and supply chain management
5. Operations strategies

6. Forcasting

7. Inventory and distribution management
8. Capacity management

9. Aggregate planning

10 Master production scheduling

11. Material requirements planning

12. Operation scheduling

13. Project management



10  Operations Research

11 Facility Design

347

L Introduction to deterministic models with
emphasis on linear programming:

formulation of linear programming, solutions by the
simplex method, sensitivity analysis, duality,
transportation problem

2. Introduction to integer programming

3. Network programming

4. Nonlinear programming

5. Inventory Theory

6. Queueing theory

7. Introduction to game theory

8. Introduction to simulation

9. Applications to

9.1 Resource allocation
9.2 Production planning
9.3 Inventory planning
1. Introduction to facility planning:
11 Definitions of facility planning, facility design,
facility location
1.2 Importance of facility design
1.3 Process of facility design
2. Preliminary analysis of facility design:
layout and related factors: products, processes,
material handing, machine, man, selection of
facility location.
3. Softwares for facility design



13

14

15

Industrial Management

Introduction to IE

Computer and Information
Technology for IE

Computer Proarammina

348

1 Organization of industrial enterprises:
organization theory, structure, culture, change and
development

2. Principles and procedures of modern industrial
management

3. Integration of industrial engineering functions

L Industrial Engineering Overview

2. Systematic approach

3. Modeling in industrial engineering

4. Performance measurement

5. Basic |E tools and techniques

1. Advanced programming

2. Database

3. Computer simulation

4. Concept of computer graphic

5. Network system

6. Information communication technology

7. Computer hardware

Computer concepts, computer system components,
hardware and software interaction, electronic
information and data processing concepts;
programming: data types, operators, Statements,
control structures; programming tools; programming
styles and conventions; debugging; program design
and development with applications to engineering
problems using a high level language.



16 Drawing for IE

17  Enaineerina Drawina

18 Statics

19  Dvnamics

20  Enaineerina Materials

349

Drawing in industrial engineering field by using
computer,

Introduction, lettering, applied geometry,
orthographic projection, orthographic drawing,
writing orthographic drawing, reading orthographic
drawing, dimensioning, drawing and machine shop,
sand casting processes-fillets and rounds, turning
processes-chamfer, small shop tools-drill,
countersink, counterbore, tap, die, threaded,

fasteners; assembly drawing, freehand sketch.
Force system; resultants; equilibrium; structures and

machines; distributed forces; friction, friction in
machines; principle of virtual work; stability.
Kinematics and kinetics of particles and planar rigid
body; newton's second law; equations of motion;
work and energy; impulse and momentum of
particles and planar rigid body; fundamental theory

of vibration; free vibration and natural frequency.
Atomic structure; atomic bonding; crystal structure;

microstructure; mechanical properties; chemical
properties (corrosion); thermal properties; phase
diagram; electrical properties; magnetic properties;
optical properties; metallic materials; polymeric
materials; ceramic materials; materials processing.



21 Fuid Mechanics

350

Introduction and fundamental concepts: fluid as a
continuum, velocity field, nature of forces in fluid;
fluid statics: fluid in rigid-body motion; Reynolds'
transport theorem; governing equations for fluid
motion in integral form: conservation of mass, linear
momentum, angular momentum, and energy;
introduction to kinematics of fluid motion; Eulerian
and Lagrangian description of fluid motion,
substantial derivative, translation, rotation, vorticity

and circulation, deformation; introduction to
governing equations for fluid motion in differential

form: conservation of mass, stress in fluid motion,
resultant force due to stress, the Navier-Stokes
equation; introduction to inviscid flow: Euler's
equation, Bernoulli's equation; dimensional analysis
and similarity; introduction to internal viscous flow
fully-developed laminar flow, flow in pipes and
ducts, flow measurements; introduction to external
viscous flow: boundary layer flow, flow about
immersed bodies.



22 Mechanics of Materials

23 Thermodynamics

24 Electrical Engineering

31

Concept of stress and strain; stress and strain
components; plane stress and plane strain; Mohr's
circle of plane stress; Hooke's law and modulus of
elasticity; engineering stress-strain diagrams;
working stress; factor of safety; problems in axial
loading including statically indeterminate problems
and temperature changes; thin-walled pressure
vessel; torsion of circular shaft; statically
indeterminate shaft; beam; stress in beam;
deflection of beam; statically indeterminate beam;

Euler's formula; combined stress.
Definitions and basic concepts; properties of pure

substance and ideal gases; heat and work; first and
second law of thermodynamics; entropy; pump and
alr compressor, steam power cycles, refrigeration
cycles, air standard power cycles; hasic heat

transfer.
DC circuit analysis; AC single-phase and three-

phase circuit analysis; Kirchhoff's laws; node and
mesh methods; Thevenin's and Norton's theorems;
superposition theorem; maximum power, complex
power; introduction to magnetic circuits; basic
circuits; basic principles of tranformers, efficiency
and connections; characteristics of DC generators
and motors; operation, speed control and
applications; rotating fields of single-phase and
three-phase induction motors; losses and efficiency
in three-phase induction motors; methods of starting
single-phase induction motors.



25  General Phvsics

26 General Chemistry

271 Calculus

352

Force and motion; work and energy; system of
particles; rotational motion and rigid body; relativity;
harmonic motion and mechanical waves; kinetic
theory of gases and thermodynamics; fluid
mechanics; Electricity; electromagnetic induction;
electromagnetic waves; dielectric and magnetic
materials; physical and geometrical optics;
introduction to quantum physics; application of
basic physics in engineering studies.

Stoichiometry and basis of the atomic theory;
properties of gas, liquid, solid and solution; chemical
equilibrium; chemical kinetic; electronic structures of
atoms; chemical bonds; periodic properties;
representative elements, nonmetal and transition

metals; basic organic chemistry.
Limit, continuity; differentiation and integration of

real-valued function of a real variable and their
application; techniques of integration; improper
integrals. Mathematical induction; sequences and
series of real numbers; Taylor series expansion and
approximation of elementary functions; numerical
Integration; vectors, lines and planes in three-
dimensional space; calculus of vector-valued
functions of one variable; calculus of real-valued
functions of two variables; introduction to differential
equations and their applications.



28 Statistics & Probability

29  Differential Equations

353

1. The scopes and uses of statistics in engineering
2. Concepts of variables and data

3. Concepts of relationships between variahles

4. Elementary principles of probability theory

5. Distribution functions

6. Hypothesis and statistical inference

7. Introduction to analysis of variance

8. Regression analysis

9. Time series analysis

10. Problems chosen from interesting areas of
engineering wo'ks using statistical methods as the
tool to solve problems

Existence and uniqueness theorem for first order
equations, numerical methods, general linear
equations, solution in series, linear partial differential
equations, boundary value problems.



354

(Generic/Transferable Skills)

Foundation Enalish

Spoken Communication

English Writing

Thinking Process

Practice in the four language skills: vocabulary
development, writing different types of paragraphs,
sentence and short paragraph writing, reading for
main ideas and details, critical reading, note-taking,
listening for main points, and basic oral
communication, communicating in various situational

contexts, and expressing opinions.
Practice inthe use of English in various language

functions necessary for interpersonal
communication; development of the skills of oratory
including the effects of stress and intonation on
meaning; and cultural study of native speakers of

English.
Analyze sentence structures and intersentence

relationships; use correct words and expressions in
writing; write short texts at sentence and paragraph

levels for basic communication purposes.
Informative process and human intellectual

development; basic principles of thinking process;
analytical thinking; ethical approaches to thinking
process; evaluation decision-making; problem-
solving, behaviors and practices leading to freedom
and peace in daily life.



Creative and Critical
Thinking

Thai Language
Communication

Research and Report
Writing

Presentation Technique

355

Creative and critical thinking : types, purposes,
research, analysis, planning and organizing of
creative thinking processes; importance of concepts
and creation of conceptual thinking; evaluation and
developing of creative and critical thinking skill in
design within various contexts using by case studies.

Proficiency in Thai, emphasizing communication of
ideas and creative imagination in the form of spoken
and written language; study of Thai literary works
aiming at fostering creative thinking as well as

appreciative and critical ability.
Steps in doing research; access and use of

Information resources; bibliography compilation;
note taking for report writing; report writing with
standard format of references and bibliographies.

Definitions of presentation; necessities of effective
presentations in modern society of information
technology; techniques and various aspects of oral
and written presentations; preparations for
successful presentations of projects or programs in
business and related academic areas; principles of
selecting appropriate communication media and
evaluation methods to be used for each presentation.



10

13

Team and Organization
Development

Industrial Psychology

356

Principle of management; management psychology:;
leadership style; problem analysis and decision
making; human relations and group process; project
evaluation; human behavior analysis and
understanding; motivation; team building and team

working; conducting meeting; writing formal reports.
The application of the main principles of social

psychology and research findings in the behaviorals
sciences in the study of human behavior in business
and industrial organization; individual differences in
attitudes, motivation, and work

Human Relation in Industry Causes of misunderstandings between

Ethics for IE

Scientific Methods

management and labor; conditions which influence
the attitudes and productivity of workers; principles

of leadership.
Concepts of ethics in industrial organization,

covering such headings as responsibility and

conscience.
Principle of inquiry and scientific methods; concept

and models; ethics; qualitative and quantitative
approaches; data collection, analysis and
interpretation techniques; hasic computer programs,
and presentation of results/findings.
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(QFD Matrix)
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10

1
12
13
14

15
16
17
18
19
19
20
21
23
24
25
26
27
28
29
30
31

ivETprj v

Slight or Possible relationship = 1

Moderate relationship = 3

Strong relationship = 9
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Sequence

Absolute Importance
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40.1



QFD 1 359
IE .

Sequence ; 6

Blight or Possible relationship = 1

(Production

& Operation Mgt)

Moderate relationship = 3 5 ° ﬁ’, @ g . |

Strong relationship = 9 | § S % é‘ @
Ro tu - A
1 ! 0,72 9 9 .. S 9
2 ! 0.60
3 | 0.60
4 0.60 9 9 9 9

Wl
5 : 0.60 9 9 9 9
6 PI 0.60 9 9 9 9
7 @ 0.60 9 9 9 9
8 9@ ! 0.60 9 9 9 9
9 : 0.60 9 9 9 9
0§ 0.60
il 60
12 0.60 1 1 1
13 0.72
14 f% 0.72 3 3

c

5 B 0.60
16 0.60
7 ¢ 0,60 3
18 ! 0.60
19 ! 0.72
19 0.60
20 1 0.60
pal 0.60
23 048 9
24 0.20 9 3 3 3
25 0.60
26 0.72
21 ! 0.60
28 0.60
29 0.60
30 / 0.48
kil / 048

Absolute Importance 45.0 42.2 422 419
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12
13
14

15
16
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19
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2
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Moderate relationship = 3
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o [p)
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0.60
0.60
0.60
0.60
0.60
0.60
0.60

0.60
0.60
0.72
0.72

0.60
0.60
0.60
0.60
0.72
0.60
0.60
0.60
048 |
0.20
0.60
0.72
0.60
0.60
0.60
0.48
048
Absolute Importance
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48.8
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IE -
Sequence n K 14 15 16
Slight or Possible relationship = 1 - W) £ D
e b l | & 5
Moderate relationship = 3 A D CO P b
Strong relationship = 9 C o - 3
Row i I 1 I ] 5§ é f}l 0
1 0.72
2 0.60 9 9 9
3 0.60
4 0.60 3 3 1
LU
5 P 0.60 3 3 3
6 0.60 3 3 1
7 0.60 3 3 1
8 0.60 3 3 1
9 G 0,60 3 3 1
10 l 0.60 3
1 0.60
12 0.60
13 0.72
A 0.72 1 1
€
15 % 0.60
6 5 0.60
7 ® 0.60
18 , I 0.60 3
19 0.72
19 0.60
20 ‘ 0.60
yil 0.60
23 048
24 020 =
25 0.60
26 0.72
21 0.60
28 0.60
29 0.60
30 / 048 =
3 / 0.48]

Absolute Importance 16.9 18.7 12.0



QFD 1 362

IE
|¥ o + Sequence 7 18 19 20 21 22
Slight or Possible relationship = 1 % L| & /
Moderate relationship = 3 . : f : % = £l
Strong relationship = 9 g K 10 g T
Row @ 2R By
1 ' 0.72 9
2 0.60 9 9 9 9 9 9
3 f 0.60
4 0.60 1 1 1 1 1 1
5 ¢ 60 3 1 1 1 1 1
6 % 0.60 1 1 1 1 1 1
7B 60 1 1 1 1 1 1
8 % 060 1 111 1 1
9 £ 0.60 1 1 1 1 1 1
0 g 0.60 3 3 3 3 3 3
u 0.60
12 0.60 1 1 1 1
13 0.72
14 0.72
15 ][@ 0,60
6 5 0.60
T 0,60
18 , 0.60
19 0.72
19 0.60
20 £ 0.60
2l 0.60
23 0.48
24 0.20
25 0.60
26 0.72
27 0.60
28 0.60
29 0.60
30 / 0.48
3l / 0.48

Absolute Importance 12.0 114 1114 173 114 114



LEAUERHN wijy VA
Slight or Possible relationship = 1
Vloderate relationship = 3

Strong relationship = 9

Row

O 0O —NJ4 O Ul &~ W N e

[
o

12
13
14

15
16
i
18
19
19
20
2
23
2
2
26 I
27
28 ,
29

30
3y

= ™

|

—_— = =

OFD 1
O :

Sequence

tun I

060
060 1
060 * "1
0.60

0.60

0.60

0.60
0.60
0.72
0.72

060
060 *
0.60

' 0.60 P

0.72 4
0.60 H N\
0.60
0.60
0.48 T
0.20
0.60
072
0.60
0.60
0.60
048

/ 048 =

Absolute Importance I 114

oy
X3, =)
—
= wn
e
P
8%
AN

114

363

«p L@

1
1

1
1

= s e e s s © ©
= = = s e O O W

W oW W W W W WO

N N T R o S JU R OV )

156 144 220 326 184



QFD 1 364

IE -
Sequenee 1 2 3 4 5
B - '
. . _— = < P
Slight or Possible relationship = 1 - 5 ) tg
» H [
Moderate relationship = 3 % - ;E E | «f d
g 8 S
Strong relationship = o ¢ 5! B L HL R P
Row tw ™ g1 2820 lé C>§ ef’
1 072 1

~
o
o
o
-

3 0.60 1

4 ; 0.60 1 1

5 7 0.60 1 1

6 11 0.60 \ 1

7% 0.60 1 1

8 0.60 1 1

9 P 0.60 1 1

n - ? 0.60 1 1

1 0.60 1 1

12 0.60 \ 1

13 072 [ 9 9 9

U 072\ 3 3 9 3
1 i

15 P 0601 3 9

16 0.60 1 ; 9

17 1 1 0.60 \ ; 1

18 0.60 1 1 1

19 : 072 1

19 ' 0601 3 9

20 1 ' 0601 3 9

2 ; 0.60 1 !

23 0.48 1

24 0.20 1 9

25 0.60 ;

26 0.72 1

27 0.60 1

28 0.60

29 0.60 \

30 / 0.48 1 3

31 / 0.48 \

Absolute Importance ; 14.0 11.9 14.0 16.3 13.0



QD1 365

IE -
Seque nee 6 7 8 9
Slight or Possible relationship = 1 i
Moderate relationship = 3 E - TME
Strong relationship =9 cl § A F g I
Row * E‘Tég P ii®/\0%§
1 0721
2 0.60 1
3 060\
4 W 0.60
5 & 0.60
6 @ 0.60
7 0.60
8 f; 060
g 0.60
0 % 0.60
u 0.60
12 0.60
13 0.72
u 0.72
15 ]@ 0.60 3
16 0.60 3
7 ¢ 060
18 ' 0.60
19 0.72
19 0.60 9 9
20 ( 0.60 9 9 9
2 0.60 9
23 048 1 9
24 0.20
25 0.60
26 0.72
21 0.60
28 0.60 | ; ! 9
29 0.60 \ 9
30 / , 048 1
K| / 048 1

Absolute Importance 14.4 54 16.2 151



QFD 1 366

IE -
Sequenee 10 i 12 13
«
Slight or Possible relationship = 1 [ é :§ ‘
Moderate relationship = 3 b ° E K = é g> %3’%
Strong relationship = 9 ¢ é "5; ; L1
Row Tat £ 15%’ ; § i gp A
1 0.72 |
2 0.60
3 0.60 3
4 ! 0.60
5 £ 0.60
6 C 0.60
7 °p ' 0.60
8 0.60
9 P I 0.60
0 P 0.60
u 0.60 9
12 0.60
13 0.72
u o} ! 0.72 9
£
5 P 0.60
15 0.60
7 0.60
18 0.60
19 0.72
19 ! ? 0.60
0 0.60
2l | 0.60
23 0.48 9 9
24 0.20 3
25 0.60 9
26 0.72
21 0.60
28 0.60 9 9
29 0.60 9 9
30 / 0.48 3 3 9
3 / 0.48 9

Absolute Importance 16.6 16.6 140 14.3



Slight or Possible relationship = 1
Moderate relationship =3

Row
1

10

1
12
13
14

15
16
17
18
19
19
20
21
23
24
25
26
27
28
29
30
31

[0

e & =,

> P

(@]

QFD 2

Sequence

1 %

!

Target

Absolute Importance

¢

|
1

23.3

367

13.0



QFD2 368

IE -
quence 8
«
Slight or Possible relationship = 1 »| io 5 e : g
Moderate relationship = 3 E ﬂ_ B .
Strong relationship = 9 t & 1 C 1 %, A
Row y ! _5 gy g 84 g %’J fe
1 0.72 1
2 0.60
3 0.60
4 I 0.60
5 0.60
6 0.60
7 P 0.60
8 0.60
9 P 0.60
to P 0.60
u 0.60
12 0.60
13 0.72
w0 ' 0.72 9
£
5 P 0.60
6 5 0.60
17 0.60
18 0.60 9 9
19 0.72 9 9 9 9 9
19 0.60 9
20 0.60
2 0.60
23 0.48
24 0.20 9 9 3
25 0.60
26 0.72
2 ' 0.60 3 3 3 3 3
28 0.60
29 0.60
30 / 048
kil / 048
Targetl

Absolute Importance 155 220 143 8.3 8.3



re W

Slight or Possible relationship = 1
Moderate relationship = 3
Strong relationship = 9

Row

10

11
12
13
14

15
16
17
18
19
19
20
21
23
24
25
26
27
28
29
30
31

- RN A4S T -0 3=

RS B

-~

B

QFD 2

Sequence

. i

1

Target

Absolute Importance

B ——

EUQ;"‘g-qutv w

1

8.3

—_

i

9

15.8

mr'rr
2 w€Op U1

A4

11.9

13

13.6

369

8.9



QFD 2

IE -
Sequence 15
l
Slight or Possible relationship = 1
Moderate relationship = 3 | o
Strong relationship = 9 § 11
Row « 5
1 0.72
2 060 —
3 0.60
4 0.60
LU
5 g 0.60
6 ¢ 060
7 W@ 0,60
8 0.60
9 %) 0.60
0 ¢ 060
1 0.60
12 0.60
13 ' 0.72
14 Qk o,
I
15 0.60 3
16 060 3
i 0 0.60 3
18 ' 0.60 1
19 0.72 3
19 0.60
20 < 0.60 3
2l 0.60
23 0.48
24 0.20 3
25 0.60
26 0.72
21 0.60 9
28 0.60
29 ' 0.60
30 / 0.48
3l / 0.48
Target

Absolute Importance 181

181

—_ —_ S e e

O W W W O W W Ww

42.0

O = W W W

20.6

310

[ e i

O W W W Ww

28.0



QFD 2 371

] E :
. Sequence 20 2 22 23 2 ,é
«
Slight or Possible relationship = 1 ) R % ’ ” .ng
Moderate relationship = 3 B 1Ee 59 'S Pl D B
Strong relationship = 9 § § gk s **Q g
Row 7% ¢, 5 2 s;? o5
1 0.72
2 0.60
3 0.60
4 0.60 1 1
5 7 0.60 1 1
% 0.60 1 1
°§g> 0.60 1 1
8 060 1 1
v 060 1 1
0t 060 1
u 0.60
12 0.60
13 0.72
Mo 02 3 3 9 3 3
4
56 060 3 3 9 3 3
16 0.60 3 3 9 3 3
7 © 060 3 3 9 3 3
18 0.60 1 3 3 9 9
19 0.72 9 9 9 9 9
19 0.60 9 1
20 0.60 9 1
2l 0.60 9 1
23 0.48 1 9
24 0.20 9 3 9
25 0.60
26 0.72 9 3
21 0.60 9 9 3 9 3
28 0.60 9 1 3
29 0.60 1 9
30 / 0.48
3l / 0.48
Target 1 1
35 )

Absolute Importance 200 44.6 352 390 409



Slight or Possible relationship = 1
Moderate relationship = 3
Strong relationship = 9

Row

1

18
19
19
20
21
23
24
25
26
27
28
29
30

31

T > oy

—
<

o
[

S

Q) >oz0

¢~
«5

QFD 2

Sequence
| | N

a6

1 «

Target 2

Absolute Importance

25

38.8

48.4

175

31

372

(o)



QFD 2 373

IE -
; 7
Sequence 29 33
IV-IB 53
Slight or Possible relationship = 1 a 7@ I
Moderate relationship = 3 3 | 0 . C C i
Strong relationship = 9 | ? . \}% ’a I %
Row tun ' 17 15 SID i ST
1 0721 1
2 0.3C |
3 060 |
; 0.60 |
L s s
: 060 [
g , 0.60 1
; 0.60 |
10.60 \
10.60 |
. 1060 |
| |
i j 0.60 |
12 ; 0.60 1
13 0.72
14 ] 0.72
3
51 P 0.60
16 - 1 s AT
~17 11 0.60
18 0.60 !
19 0.72 9 9 9 9
19 0.60 3 I
20 1 0.60 9
060 9
23 0.48 9 :
24 1 0.20 g
25 0.60
26 0.72 3 3
27 0.60 3 3 3 9 9
28 0.60
29 0.60 3
30 / 0.48
31 | / 0.48 9
Target 1

Absolute Importance 0.6 g9 101 212 227



QFD 2 374

, VoV Sequence 34 35 % 3 38

«

Slight or Possible relationship = 1 « 1 1

Moderate relationship = 3 1 1 1

Strong relationship = 9

portance
h
HEH

Row = "Ei‘ ) u|: liK' . Ll

. 0.72 i .

) 060

3 060

¢y 0.60 3
5 o 0.60 3
6 g 0.60 3
7 0.60 3
g g 0.60 3
g 0.60 3
10 é 060 9 3 9 9 9
1 60 3

D 060

3 0.72

TR 072 3 3 3
5 0.60 3 3
5 0.60 3 3
g C 0.60 3 3
" 0.60 3
9 072 9 9 9 9 Y
9 060

0 060

”n 0.60

2 048 Hp 9
” 0.20 1 d
% 0.60 3

% 072 1 3
- 060 o 3 9 9
% 0.60 S
% 0.60 3 8
2 | 048 3] 3
N / 0.48 3 3

Target - -3 2

Absolute Importance 226 182 313 11.9 522



QFD 2 375

IE -
: 9
Sequence 39 40 4
« fl ~oL
Slight or Possible relationship = 1 x (o
Moderate relationship = 3 *rT | ]- g r E
Strong relationship = 9 I E ¢ g: '9, ( |2k E
Row |a T) r F LSS o«
1 0.72
2 0.60
3 0.60
4 o0 3
5 g 060 3
6 & 060 3
7P 3
8 ]8 060 9
9 ¢ 0.60 3
0 @ 060 9
11 060
12 060
3 0.72
u o 072 3 9
5 P 060 3 9
16 0.60_w= I 9
7 ° 0.60 3 3
18 060 9 3
19 0.72 9 9 9
19 0.60 9
20 0.60
2l 0.60 ' 9
2 048 g 9
24 0.20 9 | y
25 0.60
2 o2 9
21 0.60 9 9 9
28 0.60 3
29 ' 0.60 3
30 / 0.48 9
K| / 0.48 9
Target 3

Absolute Importance 69.5 46.7 155



QFD 2 376

Sequence

1 B
Slight or Possible relationship = 1 *5 5 _(P

onshi .l 12 m (23 1D
Moderate relationship = 3 ¢ (e - d I
g cz
@
3

‘ o *

Row e o |'E<i@ Fetd

1 0.72 9 1

2 0.60

3 0.6C

4 N 0.60

5 d 0.60

6 C 0.60

7 é 0.60

8 0.60

9 ? 0.60

0 @ 0.60 9

il 0.60

12 0.60

13 0.72

u S 0.72

15 é@ 0.60

16 0.60

7 0O 0.60

18 0.60

19 j 0.72 9 9 9 3

19 o 0.60 3

20 |t 0.60 L 3

21 0.60 9

23 0.48 9

2% 0.20 3 1

25 0.60

26 [ 0.712 3

21 0.60 9 3 9

28 0.60 1

29 0.60 3 9

30 / ' 048 3 9

kil / 048 9 1 1
Target 3/ 11 I

Absolute Importance 238 30.6 16.6 132



QFD 2 377

IE -
Sequence
Slight or Possible relationship = 1 % ]\l i & & \11
Moderate relationship = 3 | iﬂ$A 2'S %
Strong relationship = 9 » 8 8
Row v B, 24 & E
1 0.72 9 9
2 0.60 9
3 ' ' 0.60 9
4 W 0.60
5 4 0.60
6 & 0,60
TR 0.60
8 &) 0.60
9 | 0.60
10 0.60
u 0.60
12 0.60
13 0.72 9 9
LR 0.72
15 0.60 9
6 ¢ 0.60 9
7 C 0,60 9
18 0.60 9 1
19 . 0.72 9 9 3 9
19 0.60 1
20 060 1
2l 0.60 1
23 0.48 9
24 0.20 9 9 3
25 0.60 3
26 0.72 9 3
21 0.60 9 9 9
28 ' 0.60 3
29 0.60 9 3
30 / 0.48 3 3
3 / 0.48 3
Target 1 3

Absolute Importance 137 324 61.2 30.0



QFD 2 378

IE -
. Sequence 10 il
Slight or Possible relationship = 1 1 If T
Moderate relationship = 3 ¢ ’,\(; E 1
Strong relationship = 9 1 X 8 i <E )L (J(,\
Row | Q E A A
1 072\
2 060 |
3 060 1
4 ; 06 |
L VA
5«2 0.60 1
6 O | 060 :
7 . 0.60
8 i E 0.60 1
R L 0.60 (
D g% 060 j
1n 060 |
12 | 060 |
13 | 0.72
u 0.72
¢
15 ;% ! °-60 :
16 « ;060 |
7 1060 |
18 | 1060 ! 1
19 0.72 9
19 ! 0.60
20 . 0.60 |
2l ; 0.60 |
23 | 048 |
24 | 0.20 | 3
25 | 060 |
26 ‘ 0.72 i
21 0.60 | 9
28 0.60 1
29 ; 0.60 ;
30 / 048\ 3
3 / ;048 9
Targett 1 | 2 /

Absolute Importance 215 10.9 19.6



(Introduction to Manufacturing
Processes)

(Industrial Organization and
Management)

(Manufacturing Processes)

(Manufacturing Process
Laboratory )

(Automation)

3(2-3-4)

3(3-0:6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

379

15



(Manufacturing Process Project)

(Work Design)

(Introduction to Safety
Engineering)

1(0-3-0)

3(2-3-4)

3(2-3-4)

380



10

1

12

13

(Quality Management )

(Quality Control)

(Engineering Economy)

(Industrial Cost Analysis and
Budgeting)

(Introduction to Manufacturing
Systems)

2(2-0-4)

2(2-0-4)

3(3-06)

3(3-0-6)

2(2-0-4)

31



14

15

16

17

18

(Operations Management)

1
(Operations Research )

2
(Operations Research 1I)

(Facility Design)

1
(Engineering Statistics |)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

382



19

20

21

22

23

2
(Engineering Statistics II)

(Drawing Practice for
Industrial Engineering)

(Computer and Information
Technology for Industrial
Enginegring)

(Industrial Engineering
Pre-Project)

(Industrial Engineering Project)

3(3-0-6)

1(0-3-0)

2(13-2)

1(0-2-1)

3(0-6-3)

383



Row

S~ w

o

oo

10

2
13
14

15
16
17
18
19
19
20
A
23
2
25
26
21
28
29
30
3

il

«

ey

141
129
45

139
143
139
139
139
139
51

41

26

O O O O «©

«

17

59

12

78

57
54
63
89

210
28
34
29
25
130

35
184
2
19
10
15

168
138
54

148
152
148
148
156
148
110

v
4

104

60
54
72
108
210
3
37
29
35
178

35
184
22
19
19
2
2665

05
1.5
0.3
3.9

2.3
2.0
2.7
41
7.9
12
14
11
13
6.7
0.5
13
6.9
08
0.7
0.7
0.9
100

N o —

168
138
54
151
155
151
151
165
151
119

41

107

63
57
75
117
219
3
37
29
44
187
2
44
193
25
22
28
3
2788

384

1.00
1.00
1.00
1.08

1.05
1.06
1.04
1.08
1.04
1.00
1.00
1.00
1.26
1.05
1.00
1.26
1.05
114
1.16
147
1.38



385

145



386

45

39

™ m m oo O

oD O o M O

2

21

o4

19

75
65 (68)
10(7)

103
19
84
1

13

145

145



387



3.1

12

388



32

2603284 Statistics for Physical Science 3(3-0-6)

2301312 Differential Equations 3(3-0-6)

3.3

2104100 Machine Tool Operations and
Fabrication

2104201 Indlustrial Organization and
Management

34

341

«

Engineering Statistics |
Engineering Statistics I

Introduction to Manufacturing
Processes

[23)

389



1 Manufacturing

2 : Work study, Human Factors
and Safety Engineering

( )
Machine Tool Operations and
Fabrications (3)
Manufacturing Processes (3)
Manufacturing Process Analysis (3)
Automation (3)

Method Study (2)
Work Measurement (2)

Introduction to Safety Engineering (3)

« ( ) W o«
Introduction to Manufacturing
Processes (3)
Manufacturing Processes (3)
Manufacturing Process Laboratory (1)
Automation (3)
Manufacturing Process Project (1)

Automation
EE2
IE
Work Design (3) Method Study
Work Measurement

Introduction to Safety Engineering (3)

390



3 : Quality Engineering

4: Engineering Economy and
Indlustrial Cost Analysis &
Budgeting

* Quality Control (3)

+ Engineering Economy (3)
* Industrial Cost Analysis and
Budgeting (3)

« (
Quality Control (2)
Quality Management ()

Engineering Economy (3)
Industrial Cost Analysis and
Budgeting (3)

« «

0]
CcD



V«
5 : Operations Management

6 : Operations Research

« ( )

» Planning for Production and Control (3) «  Introduction to Manufacturing

* Introduction to Operations Research

©

« (

System (2)
* QOperations Management ()

* QOperations Research 1(2)
* QOperations Research 2 (2)

)

«
IE
IE

Introduction to Manufacturing
System

Deterministic ~ Probabilistic

¢6E



« ( « ) « ( ) ««

7 : Facility Planning and Design  «  |ndustrial Plant Design (3) +  Facility Design (3)
8 : Management * Industrial Organization and * Industrial Organization and
Management (3) Management (3)



3.9

394

34.2
3421
34.2.2
4
Electrical  Engineering I Electrical  Engineering
Laboratory |l Electrical  Engineering |
Electrical Engineering Laboratory |
Descriptive  Geometry (2 )
Drawing Practice for |E (1 )

Computer Simulation Techniques, ~ Engineering Experimental Design



39

L ? 9 ?

Vector algebra in three dimensions; limit, continuity, differentiation and
integration of real-valued and vector-valued functions of a real variable and their applications;
techniques of integration; introduction to line integrals; improper integrals. Applications of derivative;
indeterminate forms; introduction to differential equations and their applications; mathematical
induction; sequences and series of numbers; Taylor series expansions of elementary functions;
numerical integration; polar coordinates; calculus of real-valued functions of two variables. Lines;
planes; and surfaces in three-dimensional space; calculus of real-valued functions of several
variables and its applications.

2 r9 6 ? /

Mechanics of particles and rigid bodies; properties of matter; fluid
mechanics; heat; vibrations and waves;elements of electromagnetism. A.c. circits; fundamental
electronics; optics; modem physics.

3 S

Stoichiometry and basis of the atomic theory; properties of gas, liquid,
solid and solution; chemical equilibrium; ionic equilibrium; chemical kinetic; electronic structures of
atoms; chemical bonds; periodic properties; representative elements; nonmetal and transition
metals.



7?
Engineering Drawing
Engineering Mechanics
Engineering Materials
Computer Programming
Engineering Statistics / Probability and Statistics
Manufacturing Processes
Thermodynamics
Fundamental of Electrical Engineering

18

396



1. Engineering Drawing

Lettering; orthographic projection;
orthographic drawing, pictorial drawing,
dimensioning, section, freehand sketches.
2. Engineering Mechanics

Force systems; resultant; equilibrium; fluid
statics; kinematics and kinetics of particles and
rigid bodies; Newton's second law of motion,

Statics:  Force systems; resultant;

equilibrium; ~ friction; principle of virtual work;
stability.

Dynamics: Kinematics and kinetics of
particles and rigid bodies; Newton's second law of
motion; work and energy; impulse and motion.

3. Engineering Materials

Metals, plastics, asphalt,  wood and
concrete as engineering  materials;  phase
equilibrium diagrams and their interpretation;
testing and meaning of properties; study of macro
and microstructures in relationship with properties
of engineering materials; production processes for
products using engineering materials.
4. Computer Programming

Computer concepts; computer
components; hardware and software interaction;
EDP concepts; program design and development
methodology; high-level language programming.

397



5. Engineering  Statistics / Probability and
Statistics

Probability  theory;  random
statistical ~ inference;  analysis
regression and correlation;
methods as the tool

variables;

of variance;
using
problem solving.

statistical

6. Manufacturing Processes

Theory and concept of manufacturing
processes such as casting, forming, machining
and  welding;  material
processes  relationships;
manufacturing cost.

and  manufacturing
fundamental  of

7. Thermodynamics
First law of thermodynamics; second law of

thermodynamics and Carnot cycle; energy;
entropy; basic heat transfer and energy
conversion.

8. Fundamental of Electrical Engineering

Basic D.c. and A.c. circuit analysis;
voltage; and  power; transformers;
introduction to electrical machinery; generators,

current

motors and their uses; concepts of three-phase
system;  method of  power
introduction to some basic electrical instruments.

transmission:

398

1. Engineering Statistics 1 :

Probability theory; random variables;
statistical inference;
2. Engineering Statistics 2

Analysis of variance; regression and
correlation; using statistical methods as the tool
in problem solving.

1. Introduction to Manufacturing Process :

Fundamental of manufacturing cost
2. Manufacturing Process :

Theory and concept of manufacturing
processes such as casting, forming, machining
and welding; material and manufacturing
processes relationships.

Fundamental of
Electrical Engineering | 2



7 7?7

Industrial Work study
Operations Research
Production Planning and Control
Quality Control
Industrial Plant Design
Safety Engineering
Maintenance Engineering
Engineering Economy

12

399



1 Industrial Work study

Working knowledge of the time and motion
study; practices and procedures including
application of principles of motion economy; use of
flow process charts and diagram, Man-Machine
charts, Simo Chart, time formulas, work sampling,
performance rating, standard data systems and use
of equipment related to the work.
2. Qperations Research

An introduction to the methodology of
operations
engineering problem solving, emphasis is made on
the mathematical ~ models,
programming transportation model, game theory,
queuing theory, inventory model and simulation in
decision making process.

research in modern industrial

use of linear

3. Production Planning and Control

introduction  to  production  systems;
forecasting techniques; inventory management;
production planning; cost and profitability analysis
for decision making; production scheduling;
production control.

400

?
Work Design

L Operations Research 1

An introduction to the methodology of
operations research in modern industrial
engineering problem solving, emphasis is
made on the use of mathematical models,
linear programming transportation model
2. Operations Research 2

Game theory, queuing theory,
inventory model and simulation in decision
making process.

L Operations Management :

Inventory management; production
planning; production scheduling;
production control.

2. Introduction to Manufacturing System :

Introduction to production systems
3. Engineering Statistics 2 :

Forecasting techniques
4. Engineering Economy :

Cost and profitability analysis for
decision making.



4. Quality Control

Quality control management, quality control
techniques; engineering reliability ~ for
manufacturing.

5. Industrial Plant Design

Introduction to plant design, preliminary
analysis of plant design, layout and facilities
planning; material handing; nature of plant layout
problems; plant location; product analysis; basic
types of layout service and auxiliary functions.
6. Safety Engineering

Study of natures and preventive of remedial
procedures to hazards industrial production;
principles of industrial environmental control; safety
laws; principles of safety management; elementary
industrial psychology.
7. Maintenance Engineering

Maintenance concepts, depreciation causes;
machine and equipment inspection; planning and
control of maintenance activities; measurement and
evaluation of maintenance performance.
8. Engineering Economy

Methods of comparison;  depreciation,
evaluation of replacement, risk and uncertainty,
estimating income tax consequences.

401

2
L Quality Control
Quality control techniques;
engineering reliability for manufacturing
2. Quality Management :
Quality control management
Facility Design

Facility Plant

Introduction to
Safety Engineering

: Maintenance
Engineering



3.6
APEC-Engineer

-4
APEC-Engineer

Principal and Supplementary Fields
PrinciDal Fields
1. Mathematics & Physical Sciences
2. Engineering Sciences
3. Engineering Analysis and Design
SuDDlementarv Fields
1. Communication

2. Management
Industrial Organization &

Management
3. Ethics
Industrial Engineering (Indicative Scope of Education Programs)
1. Operations Research Operations Research 1 2 ( )
2. Information Systems Computer and Information Technology for Industrial
Engineering ( )
Production and Operations Management Information
Systems ( )
3. Human Factors and Work study ~ Work Design ( )
4. Production and Inventory Introduction to manufacturing System ( )
Management Operations management ( )
5. Quality Engineering Quality Management ( )
Quality Control ( )
. Systems Simulation Operations Research 2 ( )
Computer Simulation Technique ( 5)
7. Engineering Economic Analysis Engineering Economy ( )
8. Computer Integrated Automation ( )

Manufacturing and Automation

402
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2( )
APEC-Engineer

» «

Industrial Engineering (Indicative Scope of Education Programs)

9. Plant Engineering and Plant - Facility Design ( )
Maintenance - Maintenance Management ( )
10. Safety Systems Introduction to Safety Engineering ( )
APEC-Engineer
4,

QFD?
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2510
2515
2514
2516
2515
2515
2521
2518
2524
2520
2522
2529
2533
2534
2535
2534
2535
2536
2538
2537
2537

Ol O PN~

o NN~ ~N o

2488
2490
2491
2491
2492
2493
2493
2494
249
2497
2497
2500
2506
2508
2508
2508
2509
2514
2514
2515
2515

2548
2550
2551
2551
2553
2554
2554 (
2554
2555
2557
2558
2561
2566
2568
2568
2569
2569
2574
2574
2575
2575

2548
2550
2551

2553
2554
2547)

2555
2557
2558
2561
2566
2568

2569

2574

2575

w

N = = = s

Mgt

0.3
0.5
0.5

03
05
04
0.25
03
05
0.3
0.25
05
0.25

0.5
0.3

03
0.3

Prod. Mgt

04
0.5
05

04
0.3
03
0.25
03
05
0.3
0.25
0.5
0.25
0.3
05
0.3
0.3
04
03

OR

0.3

03

02
0.25
04

0.25

04
0.3
0.3
0.4

Ergo&safety

0.2
01

0.25
03

Manu.

0.25

04
0.25

0.25
04

04

90%



Mot Prod. Mgt OR Ergo&safety Manu.

2534 n 25 2576 2576 2 05 05

2536 2 55 2576 0.3 04 0.3

2545 2 B 2571 2571 1 05 05

2542 4 2518 2578 2578 2 05 0.5

2544 4 2518 2578 0.25 0.25 05

2540 8 519 2579 2579 2 05 05

2541 2 2519 2579 0.3 0.3 04

2545 3 BB 2579 2573 1 03 03 04

2546 6 52U 2581 2581 1 1

0 8.05 10 4.65 315 415

2547 25 1.25 81 4.25 2.65 2.75
2548 24 1.25 81 4.25 165 2.75
2549 24 1.25 81 4.25 165 2.75
2550 23 6.95 .1 3% 165 2.75

251 pal 595 6.7 3% 165 2.15

L0v



INTRO TO MANU PROC

INDORG ANDMGT

MANU PROC

MANU PROC LAB

AUTOMATION

MANU PROC PROJECT

WORK DESIGN

INTRO TO SAFETY ENG

QUALITY MGT

QUALITY CONTROL

ENG ECON

IND COST ANA BUDGT

INTRO MANU SYSTEMS

OPERATIONS MGT

DPERATIONS RESEARCH

DPERATIONS RESEARCH

FACILITY DESIGN

IS

IS

N = N = N

Mgt

Production Mgt

OR

Ergo&safety
2
1
2

Manu.



ENG STATS!

ENG STATS |l

RAWING PRAC IND ENG

COMP INF TECH IND ENG

INTRO ERGONOMICS

MATERIALS TECH

IND PLANT OPERATION

IND ENG SERV INDUSTRY

IND DIAGNOSIS

APPLIED ERGO

MAINTENANCE ENG

AN ANYL MARKET MGL

HUM REL IN INDUSTRY

TOOL ENG

VALUE ENG

W ol N E N e N e N e

Mgt Production Mgt OR Ergo&safety Manu.

3
3
05
05 05
05 05
2
1
2
2
2
1
3
2
15 15
3
3
2

05
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Mgt Production Mgt OR Ergo&safety Manu.

PACK AND PACK MAT 3 3
PROJECT FEAS STUDY 3 3
HYS PROP DEVEL ENG ME 2 2
1 1
FOUNDRY TECH 2 2
1 1
WELDING TECH 2 2
1 1
SPEC PROB IND ENG i 2 04 04 04 04 0.4
1 0.2 02 0.2 0.2 0.2
ADVTOPIC IN IND ENG 3 06 0.6 0.6 0.6 0.6
ADVTOPIC ININD ENG | 3 06 0.6 0.6 0.6 0.6
ADVTOPICININD ENG I 3 06 0.6 0.6 0.6 0.6
SPECIAL PROB IND ENG 2 06 0.6 0.6 0.6 0.6
1
SPECIAL PROB IND ENG | 2 06 0.6 0.6 0.6 0.6
1

o139 02 119 22 99 07 74 22 199 67
141 141 106 9.6 26.6




«  MGT INFORM SYSTE

IND ENG INTEGRATION

COMP SIM TECH

ENG EXP DESIGN

QUALITY IMPROVEMENT

QUALITY ASSURANCE

ENG PROJECT MGT

EMPLOYEE & JOB MGT

IND SAFE & HYGIENE

COMP PROMG FOR IE

THEO THINKING GAMES

ENG ECON ANALYSIS

DUALITY ENG & SEMINAF

ADV IND ORGIMGT

RELITHINEN

INV ANALYSIS

PRIN OF OPTIMIZE

Production Mgt OR

3
3
2
1
3
3
3
3
3
15 15
15 15
3

Ergo&safety

411

Manu.



ACTIVITY SCHED

DYNAMIC PROG

FACT & PROD MGT

MATRL PROCESS

PROD&PRODT DESIGN

MATL HANDLING

COOR& COMM

DECIS ANAL ENG

DEC SUP SYS

ADV MAIN MGT

STRATEGIC PLAN ENG

ADV WORK DES

SEM SAFETY ENG

PROD. DEV. COMPET

A E

W = N =N

15

145
145

Mgt

Production Mgt

15

15

15

85 0
8.5

OR

Ergo&safety
2
1
2
1
4 2
6

412

Manu.

15

15

10
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