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Product design and Manufacturing V.S. Production Systems

Mechanical Engineers Industrial Engineers concerns with the whole production system:

handle the design and e product design, man, machine, method, material, money,
manufacturing of one single working space, working environment ... etc.

product * Suppliers — Manufacturers — Distribution network - customers




Key rules of |E in the Life of Production System

Birth of the System:

* What are the goals of the firm?

 How does OM strategy relate to the goals?
* How do you manage a project?

T

Revise the System:

over time?

* How do you manage growth and change

Managing the whole Supply Chain.
* How do you manage the supply chain?
* How do you manage suppliers and

Product Design and Process Selection:

* What is the form of the manufactured product?

* How is it developed?

* How do you select the technology to make the
product or service?

* How do you design a service?

« How do you achieve high quality?

/

Design of the Production System.
» How much capacity do you need?

purchasing?

basis?

inventories?

* How do you forecast demand on an ongoing

* How do you manage the day-to-day activities
of production planning, scheduling, and

* How do you design a just-in-time system?

* Where should the facility be located?

* What physical arrangement is best?

* How will the jobs be performed and
measured?

* How will workers be compensated?

* How do you measure learning?




Industrial Engineers responsible for the design and operation of: A Supply Chain
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Industrial Engineers responsible for the design and operation of: A Warehouse
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Picking and Packing Area




|E design systems e.g.,: Flexible Manufacturing Systems
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IE design systems including: Material Handling System

MH is the art and science of Right material 4 « Vertical carousel
moving, storing, protecting, Right time '
and controlling material. Aightcondmon
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Industrial Engineers Improve: Working Conditions




Industrial Engineers Consider: Ergonomics

ERGONOMICS in
PRODUCT DESIGN




IE Improve performance applying: Lean Manufacturing

7 WASTES OF LEAN iy
MANUFACTURING Manufacturing Plant Global Facility Insight —

Manage equipment remotely using
sensorsand limits to conserve [V
energy and reduce costs =

Overproduction

THET

WASTES

N/

Overprocessing =

Monitor production flow in real-time
to eliminate wasted time and reduce

in-process inventory

Automated
Inspection

8 waStes Of Lean g RFID sensors Production line
’ $ identify 4 I."' triggers autonomous
Identify these non-value-adding activities. 3 product and materia| handﬁng
Reduce or eliminate them to become more efficient. T— 5 N e
Non-Utilized Extra : materials vehicles
Talents Processing
Py N : Implement condition- || Aggregate product and
g AN i | basedmaintenance process data, analyze,
L WL ‘ i.... alertsto reduce identify constraints and
Yy downtime and improvement areas
Waiting Motion Inventory Prood‘l’lf:rcion Defects Transportation increase throughput 0 o
Source: @MicrosoftioT in Manufacturing infographic, 2015 i
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Industrial Engineers use tools e.g., Simulation




Industrial Engineers use tools e.g., Augmented Reality

Augmented Reality glasses
for production line maintenance, and
technical training




Industrial Engineers use tools e.g., Virtual Reality

Future virtual reality technology for innovative VR warehouse management. Concept of smart
technology for industrial revolution and automated logistic control .




Recently, Industrial Engineers is responsible for the design of / move to
and the operation of the Factory of the future (SMART Factory) - Industrie 4.0

FACTORY OF THE FUTURE

loT Sensors Modular
for Supply Chain Equipment
Management Unmanned
Trucks

Industrial C?Jmputer
Augmented & Ision

Reality

Predictive
Machine
Analytics

Blockchain for

Enterprise Resource Planning .
and Supply Chain Management &z CBINSIGHTS




Industrial
Engineers are
responsible for
the design and
operation of
Cloud
Manufacturing
systems.




|IEM Study Map

. e Elective Courses
Need to Study: * Basics:
. . : * Facilities Plannin -
* Basics of mechanical Eng. Topics, . 5 Course Title
* Time Study & Work Measurement || Safety Engineering
* IE necessary Tools: * Production, Planning & Control, Ergonomics and Human Factor
* Economy and Cost Accounting, * Quality Management, Product Design and Development
 Eng. Operations Research Techniques. * Maintenance Management, Project Management
} . . ° Plus - o - -
» System modeling and Simulation, . Sustafnablllty gnd Des.lgn for Environment
e Human Factor Engineerin  Automation, Computer Integrated || Material Handling Equipment
8 & Manufacturing Supply Chain Management
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Dynomics and Design Manufacturing Eng. Il Eledive (E-2 E-l R
3 5 3 5 3 2 2 1 2 4 _ . Process Control and Robotics
Image Processing and Computer Vision
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. Production Systems Modelin Major Technical University Eledive N N _ N _
o AutemeticConio| anagemnt B wiSmtn (1) e Advanced Topics in Materials Engineering
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Relationship of IE to other engineering and scientific disciplines

Statisticy ———— Quality and

\ Reliability
Operarions Research
, and Systems Science
Logic
H Electrical S il
Mathematics = Physics —— — ————  Information
) Engineering —_.\\ Science
Control
Theory
Military i Mechanical Farly Industrial Enginecring Industrial
? {Civil) e : . A ————| and Systems
Engineering Engineering Engineering /EC:'! led Scientific M;miemn[] ‘__/" Engiseering
Producnivity
b ";ﬂﬂﬂ!’ \ Science
Sociology Early
[ The big five engineering disciplines Management
denoted in rectangles. Philosophy Ergonomics
/ Economics
Manufacturing
. Chemical : :
Chemistry ———- Engineering Engineering Physialogy




E n gi n ee rS : E m p I Oym e nt’ pay’ a n d Table 1. New iobsfue1eer5. projected 2016-26, and employment and wages, 2016
outlook (projected till 2026) O3 e

Employment, Median annual

’ 201626 2016 wage, 2016
¢ U.5. BUREAU OF LABOR STATISTICS Total, all engineers 139.3001,531,000591,010
ﬁ New jobs, projected Employment, Median annual Civil engineers 32,200 303,500 83,540
201626 2016 wage, 2016 Mechanical engineers 25,300 288,800 84,190
__________________________________________________________________________________ Industrial engineers 25,100 257,500 84,310
Total, all engineers 139,300 1,681,000 $91,010 Electrical engineers 16,200 188,300 94,210
Engineers, all other 8,500 132,500 97,300
Civil engineers 32,200 303,500 83,540 i )
Electronics engineers, except computer 53,100 136,300 99,210
Mechanical engineers 25,300 288,800 84,190 Petroleum engineers s SR R
Environmental engineers 4,500 53,800 84,890
Industrial engineers 25,100 257,900 24,310 Aerospace engineers 4,200 69,600 109,650
ElECI]"I[.‘al Engineen’, 16.200 188.300 94,710 Computer hardware engineers 4,000 73,600 115,080
! ! ! Chemical engineers 2,500 32,700 98,340
- Health and safety engineers, except mining
Engineers, all other 8,500 132,500 97,300 oty engimecrs and Bspectons 2,200 35,500 86,720
Electronics engineers, except computer 3,100 136,300 99,210 pomedicalengineers 1300 2100 s
Marine engineers and naval architects 1,000 8,200 93,350
Petroleum engineers 5,100 33,700 128,230 Nuclear engineers 700 17,700 102,220
Mining and geologicarl i_engi meers, inc!uding 600 7300 93,770
Environmental engineers 4,500 53,800 84,890 mining safety engineers
Materials engineers 400 27,000 93,310
Asrospace engineers 4,200 659,600 109,650 Agricultural engineers 200 2,700 73,640
Computer hardware engineers 4,000 73,600 115,080

Industrial Engineering ranks third, following Civil Eng. :
(ranked first) and Mechanical Eng. (ranked second). e 5 et S o o
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