---   COLUMBIA Shuttle   ---

Launched: 1 / 16 / 03      Reentry:  2 / 1 / 03

· 22 Year Space Program

· 144 Missions

· 113 Shuttle Missions (?)

· Columbia’s 28th Mission

· 16 Day Mission in Space

· 80 Experiments

· 4 years to plan and prepare experiments
· CREW Members

· Ilan Ramon (48)  -  Payload Specialist  -  First Israeli Man in Space

· Kalpana Chawla  (32)  -  Mission Specialist  -  First Indian Woman in Space

· Rick Husband  (45)  -  Commander

· William C. McCool  (40)  -  Pilot

· Micheal P. Anderson  (42)  -  Payload Commander

· David M. Brown  (46)  -  Mission Specialist

· Laurel Clark  (41)  -  Mission Specialist

· Columbia was NASA’s First Space Shuttle to go into Orbit on April 12, 1981

· Last flight in 2001 to fix Hubble

· $2 Billion price tag

· Originally the Heaviest Shuttle

· $90 Million 17 month Overhaul in Sept. 1999

· 50 Upgrades 

· 1,200 lbs. Of Outdated or Unneeded Sensors permanently Removed

· NASA considered Retiring Columbia in 2001

· Enterprise was First Shuttle Built (named by popular demand of Star Trek fans) 

· Not flight-qualified 

· Test vehicle for landing checkout only 

· Now at Dulles Airport near Washington, DC

· Now Owned by Smithsonian Institution

-
List of orbiters: 

· Enterprise, Columbia (1981), Challenger (1983) (destroyed Jan-1986) replaced by Endeavor (1992), Discovery (1984), and Atlantis (1985)

· Columbia Only 1 of the 4 shuttles not outfitted to dock with space station

· SENSORS

· 8 Sensors went Offline

· Left Wing Sensors

· Left Tire Pressure

· Excess Structure Heating Readings

· Lost Communications 16 minutes before Landing

· Transmission showed that the shuttle's auxiliary power units were operating but that the hydraulic lines had lost all pressure and fluid.

· DEBRI

· Believed to shed debris well before visible breakup in sky.

· Debris scattered across East Texas and Louisiana

· Westernmost Tile found 200 miles away from nearest known debris.

· More than 8,000 pieces of debris have been recovered as of 2-25-03

· 2 Debris Items showed up on Ebay. Both removed and blocked.

· No derby sites were radioactive

· The debris accounts for more than 10 percent of the shuttle by weight, but "only a small fraction of the left wing has been recovered. As of 2-25-03

· 60,200 pieces of debris found as of 4-11-03.

· Residents say 2 to 3 Booms could be heard. Windows shook

· Breakup occurred at 207,000 ft. (39 miles)  @   12,500 mph  (mach 18.3)

· Scheduled Landing Time =  9:15 AM

· First Crew Lost during Reentry

· Insulation from Fuel Tank struck Left Wing during Takeoff

· 6 Married     5 with Children

· 3 Remaining Space Station Crew can stay onboard till June

· Kennedy Space Center Free to all tourists

· Max Reentry Temp 3,000F

· TILES

· Heat Tiles shield Aluminum Haul which deforms at 350F

· The shuttle's thermal protection system (TPS) is designed to keep the temperature of the shuttle's aluminum structure below 350 degrees Fahrenheit (177 C) while temperatures on some external surfaces exceed 2,300 (1,260 C) degrees.

· 25-50 Tiles Replaced each flight

· The more than 23,000 tiles must not only insulate against the brutal heat of re-entry but also withstand temperatures that can fluctuate between minus 200 and 200 degrees Fahrenheit in each 90-minute orbit.

· EXTERNAL LIQUID FUEL TANK

· Empty Weight=  66,000 lbs.
· Full Weight=  1.7 Million Pounds
· Jettisoned After 8.5 Minutes of Flight
· Holds 390,139 Gallons of H2,  Weighing 230,000 lbs.
· Stored at  minus 423 Degrees F.  (second coldest liquid known, after liquid Helium) 
· The liquid oxygen tank sits atop the liquid hydrogen tank and the "intertank" that mixes the fuels. Although the liquid hydrogen tank is 2.5 times larger, the O2 tank weighs three times as much because liquid oxygen is 16 times more dense. The liquid oxygen is stored at minus 297 degrees Fahrenheit.
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· YEARLY BUDGETS

· 1999 Budget=  $13.6 Billion

· 2001 Budget=  $13.7 Billion   -   0.8% over last year   -   2.6% less than requested

· 2002 Budget=  $14.5 Billion   -   1.8% over last year 

· $4.5 Billion over the next 5 years into Space Launch Initiative (SLI) for 2nd Generation Reusable Launch Vehicle (RLV)

· 2003 Budget Request=  $15 Billion

· 2004 Budget Request=  $15.4 Billion   -   3.1% over last year

· 44 small thrusters located in the nose and aft sections to make very fine adjustments in speed -- important for rendezvous with a satellite or space station.

· Once on orbit, orbiter must open cargo bay doors immediately to allow radiator panels (inside the doors) to radiate excess heat into space. This excess heat comes from the equipment and astronauts. If doors cannot open, orbiter must return to Earth within just a few minutes, otherwise overheating will occur very shortly.

· Max Temp occurs during reentry at 40 miles, max speed of 15,000 mph.

· For13 minutes no communications possible because air around orbiter is ionized by high temperatures -- this creates an impenetrable barrier to radio signals.

· 30,000 tiles made of a silica compound that does not ablate, but does rapidly radiate heat away from the orbiter.

· Computers:   five processors to monitor status of the orbiter and automatically control engines, life support, etc.

· Crew Size:  2 min, 8 max
· Endurance:  originally 9-10 days; OV-102/104 were modified as 16-day Extended Duration Orbiters (EDO); OV-105 was constructed with EDO capacity. OV-104/105 are capable of carrying EDO kits allowing up to 28-day missions, although none is yet planned 
· Wingspan:  23.79 m 
· Length:  37.24 m 
· Height:  17.27 m 
· Habitable volume:  71.5 m3
· SPACECRAFT LOST

· January 28, 1986   ---  Challenger  -  7 Crew Members

· Launched at 37 degrees, 15 lower than ever
· January 27, 1967   ---  Apollo 1  -  3 Crew Members
---  TimeLine  ---

8:15 a.m.     Space shuttle Columbia fires its braking rockets and streaks toward touchdown. 

8:53 a.m.     Ground controllers lose data from four temperature indicators on the inboard and outboard hydraulic systems on the left           side of the spacecraft. The shuttle is functioning normally otherwise, so the crew is not alerted. 

8:56 a.m.     Sensors detect rise in temperature and pressure in tires on the shuttle's left-side landing gear. 

8:58 a.m.     Data is lost from three temperature sensors embedded in the shuttle's left wing. 

8:59 a.m.     Data is lost from tire temperature and pressure sensors on the shuttle's left side. One of the sensors alerts the crew, which is acknowledging the alert when communication is lost. 

Approximately 9 a.m.     All vehicle data is lost. The shuttle is 207,135 feet over north-central Texas and is traveling about Mach 18.3. NASA officials try to re-establish communication for several minutes.    Texas and Louisiana residents report a loud noise and bright balls – shuttle debris -- in the sky. 

9:16 a.m.     NASA Administrator Sean O'Keefe contacts President Bush and Homeland Security Director Tom Ridge when the shuttle does not land on schedule. O'Keefe later says Bush "offered full and immediate support." 

9:29 a.m.     NASA declares an emergency. 

9:44 a.m.     NASA warns residents of affected area to stay away from debris. 
