THE SKY LAB ERA AND THE SHUTTLE ERA

1973-1979 1981-2011



Call sign
Crew

Launch

Launch pad

Reentry

Skylab
3 per mission (9 total)

May 14, 1973
17:30:00 UTC

Kennedy Space Center LC-
39A

July 11, 1979
16:37:00 UTC
near Perth, Australia

Skylab was the United States'

first space station from 1973 to 1979,
when it fell back to Earth amid huge
worldwide media attention.

Launched and operated by NASA,
Skylab included a workshop, a solar
observatory, and other systems
necessary for crew survival and
scientific experiments.
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The SKY LAB MISSIONS

Duration
Mission Emblem Commander Science Pilot Pilot Launch date Landing date o)
Skylab 1 SL-1 unmanned launch of space station 1973-05-14 1979-07-11 2248.96
P 17:30:00 UTC 16:37:00 UTC '
Skylab 2 SL-2 . ) 1973-05-25 1973-06-22
Pete Conrad Joseph Kerwin Paul Weitz 28.03
(SLM-1) 13:00:00 UTC 13:49:48 UTC
Skylab 3 SL-3 1973-07-28 1973-09-25
Ky Alan Bean Owen Garriott Jack Lousma 59.46
(SLM-2) 11:10:50 UTC 22:19:51 UTC
Skylab 4 SL-4 . . 1973-11-16 1974-02-08
Gerald Carr Edward Gibson | William Pogue 84.04
(SLM-3) 14:01:23 UTC 15:16:53 UTC

Skylab was not simply a place of habitation; it was a place of elaborate and technical
science experiments for which when the bulk of data was returned, such as on films
that had to be physically returned to Earth began the process of analyzing scientific
and engineering data as each mission was completed.

Skylab's solar observatory was one major aspect of study, and solar science was
significantly advanced by the telescope; it observed the Sun as never before. As
Skylab finished up NASA's focus had shifted to development of the Space Shuttle,

which had the promise of reducing the cost of space access compared to the previous
launch systems
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The crew rendezvoused with Skylab on the fifth orbit. After making substantial repairs, including deployment of a parasol sunshade that cooled the inside temperatures to
23.8 degrees C (75 degrees F), the workshop was in full operation by June 4. In orbit, the crew conducted solar astronomy and Earth resources experiments, medical
studies and five student experiments. The mission completed 404 orbits and 392 experiment hours, as well as three EVAs totaling six hours, 20 minutes.

NSNS,




Continued maintenance of the space station, and extensive scientific and medical experiments.
Completed 858 Earth orbits and 1,081 hours of solar and Earth experiments, as well as three
EVAs totaling 13 hours, 43 minutes.




Last of the Skylab missions that included observation of the
comet Kohoutek and numerous experiments. Completed 1,214
Earth orbits and four EVAs totaling 22 hours, 13 minutes.



SKYLAB EXPERIMENTS
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If the Space Shuttle had been built in
time, it was planned that it would be used
to move Skylab to a higher orbit, adding
five or more years of operational life.

3 proposals: “push” the station, “tow” the
station, or attached a booster to the
station. The booster was the one most
seriously considered.

 SKYLAB /BdOST f
MISSION

A

The End of Skylab

NASA calculated debris would land in Indian Ocean and
that the odds of station re-entry debris hitting any human
were 1 to 152, which when multiplied by 4 billion becomes
1 in 600 billion for a specific human

Due to a 4% calculation error, debris landed about 300
miles southeast of Perth, Australia.




Typical orbital paths for space shuttle missions covered
regions between 57 degrees north and 57 degrees south of
the equator and altitudes of between 155 and 600 miles
depending on the mission profile.

Orbital speeds were on the order of 17,500 mph, resulting
in one orbit approximately every 90 minutes.

IT’S ROCKET SCIENCE Once an object is launched into orbit, changing the angle at
which it crosses the Equator is very difficult. The Hubble Space Telescope was
launched at 28.5 degrees, the easiest angle possible from Cape Canaveral, Fla.
Launching at low angles minimizes the amount of rocket thrust needed to achieve orbit.

B j;‘:@ = The International Space
SR TR N Station is at 51.6 degrees,
CANAVERAL LA/ 2t 0N the standard faunch angle
-9 > 2 T oS D T4 | :
Yy & A used by Russia at
Baikonur, Kazakhstan.

ORBIT ANGLE OF SPACE STATION:
51.6° FROM EQUATOR

-/m/.,f.;(
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ORBIT ANGLE OF THE HUBBLE:
28.5" FROM EQUATOR

146 mi from Las Cruces to Socorro
615 mi from Las Cruces to Denver

Source: NASA Bill Marsh/The New York Times
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U.S. space shuttle
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NUMBER OF SPACE SHUTTLE LAUNCHES

10 Space shuttles

Columbia Challenger ™ Discovery M Atlantis M Endeavour
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Space Shuttle Orbiters

1980

http://www.nytimes.com/interactive/science/space/0705-shuttle-30-years.html?_r=0



NOZZLE-TO-CASE JOINT

Solid Rocket Booster & Joints
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“Uh oh”, Michael J. Smith, T +73 sec

*Francis R. Scobee, Commander

*Michael J. Smith, Pilot

*Ronald McNair, Mission Specialist

*Ellison Onizuka, Mission Specialist

*Judith Resnik, Mission Specialist

*Gregory Jarvis, Payload Specialist

*Christa McAuliffe, Payload Specialist, Teacher




Piece of lightweight
insulating foam breaks
off fuel tank

Foam hits left wing

[ and disintegrates

External Solid rocket
fuel tank boosters




28 minutes from home,
and something is wrong
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On Saturday, Feb. 1,3t 8:18 a.m,, Columbia
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return home from its 16-day mission. On
board, the shuttle's 7-member crew went
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Re-entry timeline
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SHUTTLE ERA
SOARS TO END

Space shuttle Atlantis is scheduled to lift off
at 11:26 a.m. today, if weather permits. STORY, A4

Follow the launch online with photos,

a updates and videos at IndyStar.com.
SHUTTLE LAUNCHES

Through 134 missions, the shuttles have orbited
Earth 20,952 times in 1,320 flight days. The
shuttle missions have deployed and fixed
satellites and telescopes, hauled sections of the
International Space Station and served as mobile
laboratories. At right, shuttle launches by year

MILES FLOWN

The five orbiters flew a combined 537.1 million miles, a
distance that would more than reach Jupiter (390.7 million
miles) or equal 5.8 trips to the sun (93 million miles).

Distance flown, in millions of miles:

Discovery [N 1367

Endeavour 115.5
Atlantis 111.3
Columbia| 1122.7
challenger [l 27 5

STS-135

Atlantis

The final mission will deliver
parts and supplies to the
space station.

and key milestones in the program: . . ‘ .
. Discovery Columbia ‘ - © ® O ] @ ®
Endeavour @ Challen ® = : )00 ®00
ger 3 7
Atlantis . - © ® ® @ S 9
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Fi‘rst sh'utﬂe to‘reach Sélly R.idi-e Ct;ién Bluf;nrd ‘ Chall-enger‘ blows up J(v)hn'Gle.nn', senator and Iniernational Space Columbié .disinAteg‘rates 16

73 seconds after launch,
killing seven crew.

becomes first African-
American in space.

becomes first U.S.
woman in space.

orbit and safely
return to Earth.

49 :
o B an 27 w0 mmper MR
i 0 i ‘
members who have flown 1 2 individuals will have —306
on each shuttle: ' flown on a shuttle. men

Source: NASA

minutes before scheduled
landing, killing seven crew.

mulil o II™=]]
RUS CAN JPN FRA GER ITA
20 8 7 7 6 5

Station assembly
begins.

CREW BY NATION
Astronauts representing 16 nations have
flown on a space shuttle. At right,
nations represented more than once:

Mercury veteran, flies on
shuttle as oldest astronaut.

USA
293

STEPHEN J. BEARD / The Star



DURING THE SHUTTLE ERA, WE BUILT THE INTERNATIONAL SPACE STATION!
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http://www.space.com/31010-building-the-international-space-station.html



https://en.wikipedia.org/wiki/List_of International Space_Station_expeditions




A space labis born ©NewsScientist

1998
28 January: The 15 governments involved in
the ISS sign a treaty of cooperation

Twelve years and $150 billion

in the making, the International
Space Station is finally complete
and ready to reach its research
potential

1998 .
20 November: Zarya, the first ISS module, is launched

R

2001
30 April: Dennis Tito, the first
space tourist, arrives at the ISS

ISS partners are
assessing extending 2003
the station’s life to 2028 1 February: Columbia
is destroyed on

re-entry to Earth's
atmosphere. Space
shuttle flights halted
formore than 2 years

2020
1SS
operations
planned

to stop

3 April: ESA's uncrewed
Jules Verne cargo craft
docks with the ISS

2015
Russian OKA-T free-
flying lab due to launch
2012
25 May: SpaceX's Dragon capsule,
the first commercial space vehicle,
docks with the ISS

2009
29 May: Station crew increased to six

2010
1 Febuary: NASA announces
plan to operate the ISS to 2020
2012 2011
24 Marcp: Fragments of Russian 1 March: The Leonardo module
satellite pass close to the ISS. docks with the ISS, completing
Crew enter their Soyuz lifeboats NASA portion of the station

2011
13 July: NASA selects non-profit group CASIS
to help runresearch labs on the ISS

2011
27 October: Cosmonaut Sergey Volkov submits a
research paper to the journal EPL from the ISS

TheISSis 72 x 108 metres,

roughly the same size It completes 205 people of g
+ as 3 soccer pitch, 15.7 orbits of 15 nationalities i

and weighs ~450 tonnes Earth per day have visited the 1SS L/
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