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Aerospace Development Has Rapidly Increased in Speed

First Flight ~ First Airplane First Jet First Jet Airliner 747/Concorde
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But things are changing fast, ‘

and your generation will be the
Sputnik 1 Freedom7 Apollo 8 STS-1 ISS

ones who will make it change 1957 | 1961 | 1968 1981 | 2011
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Early Rockets — Baby Steps

First Liquid Fueled Rocket - Nell
1926
years

V-2
German Developments — 1939

Altitude: 12.5m R-7 Semyorka

Distance: 56.1m First Ballistic Missile - 1957

Payload: o k
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Altitude: 88km
Distance: 320km
Payload: 1000 kg

Altitude: ~1,200 km
The driving force for this rapid expansion of technology Distance: 8,800 km

was World War Il and the Cold War Payload: 5,500 kg




Rapid Growth —1960's

Sputnik 1

- In September 1957 nobody had pﬂ-
_/-/«»“-’""1 % anything into space...ever... 2 years

4 |

October 1957 ‘ ~..w Buton 4 Octoberi1ggy, the Soviet Union changed
%% that with the launch of Sputnik 1 and the United

Explorer 1

First People on the Moon
vostok  States followed a few moWater with the
_« launch of Explorer 1

g ...But In July 1969, only 9 ,
"

12 years later, people

: =
were walking on the Moon o S
May 1961 o,

Three years later, the USSR achieved another o
. " % o

first when they Iaunc’ﬁgd Yuri Gagarininto space, 209

and the following month the'USA launched Alan

Sheppard into space s 5

April 1961

Apollo 8:
385,000 km  1966-1972

Sputnik 1: 577 km 11 r

Years
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First Steps - Mercury

Freedom7 LibettyBell¥ Friendehip 7

Crew:

Length:

Diameter: 1.9m

Weight: 1,400kg

Space: 1.7m3

Proj. Cost: ¥181.7 billion (today)

2000 2010 2020 2030 2040+




Flying in Space Gemini
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Length:

GEMINI

Diameter:

Weight:

Space:

Proj. Cost:

2
5.8m

3m
3,850kg
2.55m3
¥767 billion
(today

2020
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Going to the Moon - Apollo
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Apollo vy

Crew:
Length:
‘ Diameter:
‘. Weight:




Steps to the Moon

Saturn V Atlas
Titan Il




The World’s Crewed Launch Vehicles

ety

Allas Tian il
u.s. us.
1961 - 1063  1965-1966

Vostok Redstone Atlas  Titan |l SaturnV Space Shuttle Buran Long March 2F
Russia u.s. u.s. u.s. Russia u.s. NVSES Us, Russia China
1960-1991 1961 1961-63 1965-66 1966- 1967-1973 1969 1982-2011 2003-




KING, LEARNING, AND BUILDING IN SPACE
Space Shuttle

HIRYLAT 1 g

Crew:

Length: 37.25M

Height: 17.27m

Wing Span:  23.79m

Weight: 99,318kg

Space: 65.8m3

Proj. Cost:  ¥20.1 trillion (today)
Total Flights: 135

TODAY

2010 2020 2030
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Construction- BUILDING THE INTERNATIONAL SPACE STATION

Zarya Assembly Flights:
41 total flights to build the International Space Station
37 Space Shuttle Flights
4 Russian Flights

Flights to the International Space Station: 153
99 Russian
37 Space Shuttles
5 SpaceX Dragons
3 OSC Cygnus
5 European ATV's
4 Japanese HTV's

Speed: 27,600 km/h Altitude: 425 km Days in Space: 5049+




Flights to the International Space Station
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CONSTRUCTION- BUILDING THE INTERNATIONAL SPACE STATION

Weight: 419,455 kg Over 2,414,016,000 kilometers travelled

1920 1930 1940 1990 2000 2010 2020 2030 2040+




The Growth of Space Stations

l Salyut 7 .

International
Space Station

Space Shuttle

HistoricSpacecraft.com

TODAY




International Space Station — A Spaceport in Orbit

————

Soyuz-TMA Progress-M

Space Shuttle

HistoricSpacecraft.com
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Living in Space

0 pxmﬂ*

?d 1§




=20 \. N by
v ’ 3— v -'--:

t“"\&-
;55 ace*"‘i MObn "

LCROSS

KAGUYA
(SELENE)

Chang'e-1

Clamentine =
Chandrayaan- 1
1 Chang'e-2
/ y -
GRAIL
Lunar Rover Lunokhod 2 Luna 16 Luna 17

with Lunokhod 1
HusloncS pacecraft. com




Exploring Space =IM£
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Exploring Space — Telescopes - '




Missions to the
Outer Planets
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Exploring Space — How Far Have We Gone?

On 12 September 2013, Voyager 1 entered interstellar space
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Heliosphere Interstellar Space

Voyager 1 Voyager 1 dnag >

Distance from Earth:  19,396,005,663km Distance from Earth:

Distance from Sun: 35:56:36 light hours Distance from Sun:

100,000 1,000,000

37430;047km
29:23:49 light @“Lﬂrﬁ
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VOYAGER

HUMANITY'S FARTHEST JOURNEY




'HUMAN EXPLORATION

NASA’s Path to Mars

RETURN TO EARTH: HOURS

Mastering fundamentals
aboard the International
' Space Station

U.S. companies
provide access o
low-Earth orbit

RETURN TO EARTH: DAYS

Expanding capabilities by
visiting an asteroid redirected

to a lunar distant retrograde orbit

The next step: traveling beyond low-Earth
orbit with the Space Launch System
rocket and Orion spacecraft
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RETURN TO EARTH: MVONT.HS

Developing planetary independence
by exploring Mars, its moons and
other deep space destinations




Space Launch System - Launch




Expansion and the Future —=YOUR TURN

Asteroid Retrieval
Space Launch System
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Mars Missions

Dream Chaser

Boeing and SpaceX AW
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Expansion and the Future —=YOUR TURN




Science, Engineering, Biology,
and Technology are the

at how fast far we have come..
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| NAaNK YOU TOr your time and attention

IT Mas been ivly Aonor to 1alk to YOU [oday




