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What is an engineer?

CDC:- e

Engineers design stuff
to make our live
better!

€$1¢,3£ﬁ$x7f33 Today- many different
types of engineers

Engineers drive trains?

www.nasa.gov




National Aeronautics and Space Administration @

What is an engineer?

The Scientist discovers that which exists;
the engineer create what which never was”

Theodore Von Karman

www.nasa.gov
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July 20, 1969
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“WE LEAVE AS WE CAME, AND GOD WILLING, AS WE SHALL RETURN,
WITH PEACE AND HOPE FOR ALL MANKIND”

EUuGENE CERNAN,
COMMANDER OF THE LAST APOLLO MISSION
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Boeing Perspective

The Future of Large “Airplane” Development

Civil
« The viable economic life of a
commercial transport design is 20-
30 years.
« Despite cyclic variations, air
travel will remain a growth
industry for the foreseeable future.
« Future design must be
increasingly efficient, quite, safe,
and cost effective.
Military
+ Recent history demonstrates the
impossibility of foreseeing
political events beyond a decade.
+ The B-52 has been operational
for 50 years. Willthe B-1 & B-2
remain viable for similar time
periods? UCAV replacements??
« Global range logistics will remain
a key element in future US foreign
policy and peace-keeping.
Aerospace
= All “airplanes” must take off and
land. Even hypersonic vehicles
must be designed for “low-speed”
operations.
Non-Traditional
« To meet future transportation
system needs, a wide range of
new technologies my be
exploitable in the 215 century.
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727 Airbus | A 380 SST?
1
DC-8 737 757 737-NG : 737/A320 Replacements
1
DC-9 | Blended
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i
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B-52 B-1 | Future Strategic Strike/
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A Well-Rounded Engineer
Knowledge of Many Skills with Career Choices Based on Talent,
Ability, Interest and Ambitions

Technical .
Subject Designers
Matter System Architects
Experts i
Foundational _ »
Technical Skills /' Engineering
* Math Skills
* Science + Design
* Analysis « System
Note: Many of the + Computing Integration System Integrators
jobs shown here are Process Engineers
difficult to “outsource™
or “mechanize” out
of existence. Prof i al B
Skills Skills And

A

1
* Cost accounting
* Scheduling
* Planning

- C
* Team Work
* Networking
* Interpersonal

m Program

Managers

General knowledge
and life experience

Customer and
Service Engineers
Marketing

An Objective of the Preceding Map M cMaster

www.nasa.gov
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Combustion Branch

Manager and|
support staff]
14% Aerospace}
Engineers
29%

21 Scientists and Engineers

6 Aerospace Engineering
5 Chemical Engineering

7 Mechanical Engineering o
2 Management (both former
engineers)

1 Administrative Support

PhD
67 %ol

www.nasa.gov
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NASA Glenn Research Center

pomin
11% 17%

Professional
66%

Clerical
/ 3%
B Other
3 3%
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Engineering Future

Projection to 2016 based on 2006
Labor data: (Growth per area)

Engineering : (1,500,000) +11 %

Aerospace Engineering : (90,000)
+10 %

Chemical Engineering: (30,000)
+8%

Mechanical Engineering:(220,000)
+4%

www.nasa.gov
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The World Fleet Will More Than
Double Over the Next 20 Years
(Boeing)

3%

2005 2025
16,168 airplanes 34,764 airplanes
|| Regional jets
. Single-aisle
[ ] Twin-aisle

. 747 and larger

www.nasa.gov
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What is Aerospace?

There are two primary divisions within Aerospace
« Aeronautics: Focuses on systems that operate in the Earth's atmosphere

www.nasa.gov
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Aeronautics

* Aeronautics:

Design, development, analysis, testing, and
production of aircraft for both military and civili
markets.

* Private companies and government agencies:
— Mainly aerospace, mechanical, structural,
and electrical engineers
— Also other type of engineers, scientists, an
technicians from a variety of specialties.

» Specific disciplines:
Aerodynamics and fluid dynamics; propulsion, guidance,
navigation and control, aircraft structures and materials,
mechanical design, electronics systems and flight control,
manufacturing and operations, communications; systems
engineering; software engineering; and computer
engineering.

www.nasa.gov
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Principal Divisions in Aeronautics

Military aircraft (70% of total aircraft sales)

Missile systems (33% of total rocket sales)

www.nasa.gov
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Astronautics

» Astronautics:
Design, development, analysis, testing, and production of
rockets, spacecraft, and global space systems.

* Private companies and government agencies:
Engineers, scientists, and technicians from many
specialties.

» Specific disciplines: - .
Aerodynamics and fluid dynamics; propulsion, guidance,
navigation and control; spacecraft and rocket structures and
materials; mechanical design; electronics systems and flight
control; reentry physics and technology; space processing,
manufacturing and operations; human and environmental
factors in design communications; systems engineering;
software engineering; and computer engineering.

www.nasa.gov

National Aeronautics and Space Administration %

Principal Divisions in Astronautics

www.nasa.gov
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Typical Educational Scenario

*  BS (minimum) 4-5 years
* MS (recommended) S22
* PhD (think about it) 46 "

Areas of Specialization

» Aerodynamics - The study of fluid motion around a body moving through
the atmosphere at speeds that range from subsonic to hypersonic.

» Dynamics & Control - The study of techniques for aerospace vehicle
guidance and the analysis of flight vehicle trajectories, orbits, and
dynamic motion.

» Propulsion - The study of basic principles of propulsion and the
application of gas dynamics to internal flows.

»  Structures - The study of the principles of mechanics and analysis
techniques necessary to ensure structural integrity of a vehicle, primarily
an aircraft or spacecraft.

www.nasa.gov
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15 top-earning degrees

1 Petroleum engineering $83.121 R T $57 438
2 Chemical engineerin ‘

: g 9 §64,902 10 Engineering technology $56.,447
3 Mining engineering $64 404 S $56.320
4 Computer engineering $61.738 42 Aeronautical engineering  $56,311
5 Computer science 361407 43 Agricultural engineering $54 352
6 Electrical engineering $60,125 14 Biomedical engineering $54,158
7 Mechanical engineering $58,766 15 Construction management $53.199
8 Industrial engineering $58,358

NATIONAL ASSOCIATION OF COLLEGES AND EMFLOYERS

www.nasa.gov
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Top 10 College Majors That Lead to High Salaries

Aerospace

Engineering T

Chemical

Engineering

Computer

Engineering |

Electrical

Engineering

Economics

Physics

Mechanical

o
o

Engineering

Computer

Science 1

Industrial

Engineering

Environmental

Engineering |

$ $20,000 $40000 $60,000 §$80,000

$100,000 $ 120,000

&
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Supervisory Salaries by Degree

PhD-Supervisory

MS Supervisor

All PhD
PhD-NonSupervisory
All Supervisors

All MS

BS Supervisor

All Degrees

All Non-Supervisory
All BS

BS Non-Supervisory

Median Engineers' Salaries: 2000*

$108,571
2,640
2,500

$0 $20,000 $40,000 $60,000 $sn,'uuu $100,000 $120,000

*Source: i ing Workforce C isSit Engineers' Salaries: 2000 Spe cial Industry Report
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Salary Information by Degree

ENGINEER MEDIAN SALARIES-2000*

$110,000
$100,000 P
Doctorate Master |,
$90,000 | )/LD_,/—/L”M
w
E $80,000
g $70,000 - Bachelor
8 $60,000
£ $50,000 e
$40,000
$30,000
$20,000 : : : : : : : :
1.0 5.0 9.5 145 185 230 280 33.0 380
* AAES-EWC Engineers Salaries:2000 Years Since BS Degree
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