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What is an Engineer ? 

J Lee 

National Aeronautics and Space Administration!

www.nasa.gov 

Engineers drive trains? 

Engineers design stuff 
to make our live 
better! 

Today- many different 
types of engineers 

What is an engineer? 
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The Scientist discovers that which exists; 
the engineer create what which never was” 

 Theodore Von Karman 

What is an engineer?  

National Aeronautics and Space Administration!

www.nasa.gov 
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Space Shuttle Ares I Ares V Saturn V 
Height:  56m 

Gross Liftoff Mass:  2040Mt 

25Mt to LEO 

Height:  98m 
Gross Liftoff Mass:  910Mt 

22Mt to LEO 

Height:  109m 
Gross Liftoff Mass:  3310Mt 

53Mt to TLI 
65Mt to TLI in Dual- 

Launch Mode with Ares I 
131Mt to LEO 

Height:  111m 
Gross Liftoff Mass:  2950Mt 

45Mt to TLI 
119Mt to LEO 

Upper Stage 
(1 J-2X) 
127Mt LOx/LH2 

Lunar 
Lander 

Earth Departure 
Stage (EDS) (1 J-2X) 
226Mt lb LOx/LH2 

Core Stage 
(5 RS-68 Engines) 
1410Mt LOx/LH2 

5-Segment 
2 RSRB’s 

Crew 

Lander 

S-IVB 
(1 J-2 engine) 
110Mt Lox/LH2 

S-II 
(5 J-2 engines) 
450Mt LOx/LH2  

S-IC 
(5 F-1) 
1770Mt LOx/RP 
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July 20, 1969	
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Boeing Perspective	
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Combustion Branch 

21 Scientists and Engineers 

6 Aerospace Engineering  
5 Chemical Engineering 
7 Mechanical Engineering 
2 Management (both former 
engineers)   
1 Administrative Support 

Degrees

PhD

67%

MS

14%

BS

14%

Other

5%



10/18/10	



6	



National Aeronautics and Space Administration!

www.nasa.gov 

NASA Glenn Research Center 

GRC 1631 employee	
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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% 
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The World Fleet Will More Than 
Double Over the Next 20 Years 

(Boeing) 

Regional jets 

Single-aisle 

Twin-aisle 

747 and larger 

2005 
16,168 airplanes 

2025 
34,764 airplanes 

14% 

62% 

18% 
6% 

3% 

23% 
13% 

61% 

National Aeronautics and Space Administration!

www.nasa.gov 

•  Aeronautics:  Focuses on systems that operate in the Earth's atmosphere 

•  Astronautics:  Focuses on systems that operate in space 

What is Aerospace? 

There are two primary divisions within Aerospace 
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•  Aeronautics: 
Design, development, analysis, testing, and 
production of aircraft for both military and civilian 
markets. 

•  Private companies and government agencies:  
–  Mainly aerospace, mechanical, structural, 
   and electrical engineers 
–  Also other type of engineers, scientists, and  
   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. 

Aeronautics 

National Aeronautics and Space Administration!

www.nasa.gov 

Military aircraft (70% of total aircraft sales) 

Principal Divisions in Aeronautics 

Civilian aircraft (30% of total aircraft sales) 

Aircraft engines 

Missile systems (33% of total rocket sales) 
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•  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.  

Astronautics 

National Aeronautics and Space Administration!

www.nasa.gov 

Launch vehicles (66% of total rocket sales) 

Principal Divisions in Astronautics 

Global space systems (national and multi-national) 
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•  BS (minimum)  4-5 years 
•  MS (recommended)  1-2    " 
•  PhD (think about it)  4-6    " 

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.  

Typical Educational Scenario 

National Aeronautics and Space Administration!

www.nasa.gov 
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Supervisory Salaries by Degree 
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Salary Information by Degree 


