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SSME (x3) @ 100%

~1,125,000 lbs

SRB (x2) @ 100 %

~5,600,000 lbs

0 %

Thrust ProducedElapsed Mission Time (Min:Sec)
Event Timeline

Event

MACH # 

Troposphere

Stratosphere

Mesosphere

Thermosphere

Exosphere

7 miles

31 miles

54 miles

310 miles
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Space Transportation System Launch Profile

A

B

C

E

D

F

G

Possible OMS assist 
burn during nominal 
ascent. Occured on 
some performance 
critical missions.

Velocity (MPH)

Altitude (Miles)

MACH Number

681 1,410 2,067 2,780 3,413 4,102 4,786 5,470 6,158 6,829 7,566 8,231 8,934 9,621 10,265

3.42 11.08 17.24 24.56 43.52 54.31 60.77 64.71 67.06 68.25 68.72 68.61 68.19 67.59 67.01 66.33 65.69 65.09 64.56 64.23 64.02 63.91 64.01 64.32

10,966 11,612 12,302 13,049 13,681 14,345 15,093 15,754 16,386

1 2 11 12 13 14 15 16 17 18 19 20 21 22 23 248 9 103 4 5 6 7

Main Engine Cutoff 
(MECO)

ATMOSPHERIC 
LAYERS

  
Although liftoff begins at the ignition of the Solid Rocket Boosters   

(T - 00:00), the Shuttle’s three Main Engines ignite 6.6 seconds prior to this.  This gives the SSME’s 
time to ramp up to 100% thrust, and for the Shuttle’s computers to give the “go for launch” order to the SRB ignition 

sequence.  Once that sequence begins, there is no going back.  The shuttle will lift off the launch pad and begin its ascent.  Just after the 
Shuttle clears the launch tower (T+ 00:07) the vehicle initiates a roll, pitch and yaw sequence.  This aligns the Shuttle to the desired orbital plane and 

allows for clearer communication  between the shuttle and  Houston.  

Around T+00:30 the Shuttle’s Main Engines (followed shortly by the SRB’s) are throttled down to ~65%.  This reduces the forces exerted on the craft caused by aerodynamic pressure.  The 
duration of maximum aerodynamic pressure can vary, but thrust resumes to 100% around T+01:30.  This is also known as the “thrust bucket” due to its graphed appearance.  Solid Rocket Booster 

separation occurs near T+02:00, using small thrusters to ensure a clean break away from the external tank.  The SRB’s will fall toward the Atlantic Ocean, where they are retrieved for re-use.  Some missions 
may call for an Orbital Maneuvering Sysyems (OMS) assist burn, where excess fuel could be burned off to save weight.  The quantity burned and timing could vary according to mission specific conditions.  

At ~T+05:30 the Shuttle performs a “roll to heads up” (RTHU) maneuver.  This realigns the Shuttle to strengthen communication signals, this time with a satellite above.  Prior to STS-87, this maneuver was 
not necessary because of a ground relay station in Bermuda, which has since closed.  Main Engine cutoff occurs at T+08:30, followed by External Tank (ET) separation shortly thereafter.  The ET will fall back 

to earth and separate upon reentry.  At this point the OMS burn and RCS systems will nudge the Shuttle Into its orbital path. 

Although launch profiles can vary from mission to mission, the  
majority have closely followed the events laid out on this sheet.  

An attempt has been made to organize real data alongside a 
visual approximation of the Shuttle’s actual flight path.



ORBITER ENTRY + LANDING
 POST INSERTION PROCESS
 PHASE I: ENTRY INTERFACE.
 PHASE II: TAEM INTERFACE.
 PHASE III: APPROACH + LANDING.

RUNWAY END

20°

36° AOA

40° ANGLE OF APPROACH (AOA)

2,500 FT.7,500 FT. 
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POST ATMOSPHERIC INSERTION PROCESS
1) RECONFIGURE TO ON-ORBIT SOFTWARE AND GPC CONFIG.
2) ACTIVATE RADIATORS.
3) OPEN PAYLOAD BAY DOORS.
4) PURGE THE FUEL CELLS.
5) DOFF AND STOW LES, RECONFIGURE COCKPIT FOR ORBIT OPERATIONS.

DE-ORBIT BURN
DIST : 28,865 km (12,966 miles)
ALT. : 282 km (175 miles)
SPD. : 26,498 km/h (16,465 mph)

70 DEGREE MAX. 
BANK ANGLING

END - PHASE I

BEGIN - PHASE II: T.A.E.M. INTERFACE
  (TERMINAL AREA ENERGY MANAGEMENT)
  2A - S-TURN MANEUVER
  2B - ACQUISITION
  2C - HEADING ALIGNMENT
  2D - PREFINAL

END - PHASE II

BEGIN - PHASE III: 
  APPROACH + LANDING
  3A - TRAJECTORY CAPTURE
  3B - OUTER GUIDESLOPE (OGS)
  3C - PREFLARE + INNER GUIDESLOPE (IGS)
  3D - FINAL FLARE
  3E - TOUCHDOWN

END - POST INSERTION PROCESS

BEGIN - PHASE I: ENTRY INTERFACE

40° NOSE 
INCLINE

WAY POINT 1
(WP-1)

14° AOA

20 DEG. 
AOA

1.5° AOA

1B

3C

3D

3E
WHEELS DOWN @ 300 AGL

2D

2C

2A

1C

1D

R = 18,000 FT.

HEADING ALIGNMENT 
CONES (HAC)

AT PHASE III BEGIN:
DIST : 12 km (7.5 miles)
ALT. : 3.5 km (2.1 miles)
VEL. : 682 km/h (424 mph)

AT TOUCHDOWN
DIST : 689 km (2,261 ft.) *FROM END OF RUNWAY
ALT. : 0 km (0 miles)
VEL. :  346 km/h (215 mph)

*THIS PAGE IS NOT DRAWN TO SCALE

1A - NOSE INCLINE
1B - BANK MANEUVERS
1C - CONSTANT DRAG PHASE
1D - TRANSITION PHASE

AT PHASE II BEGIN:
DIST : 90 km (56 miles)
ALT. : 24 km (15 miles)
VEL. : 2700 km/h (1,678 mph)

AT PHASE I BEGIN:
DIST : 7,600 km (4,722 miles)
ALT. : 122 km (76 miles)
VEL. : 25,898 km/h (16,093 mph)

1A

2B



SRB DISASSEMBLY 
FACILITY

SRB RECOVERY & 
REFURBISHMENT

EXTERNAL TANK
RE-ENTRY BREAK UP

ROTATION 
PROCESSING AND 
SURGE FACILITY

TO LAUNCH 
PLATFORM FOR 
LIFT OFF

EXTERNAL TANK 
DELIVERY

SHUTTLE TURNAROUND
& TRANSPORT





























ASSEMBLY 
REFURBISHMENT 
FACILITY

KSC, FL

KSC, FL

KENNEDY SPACE 
CENTER (KSC), FL

REFURBISH CENTER
CLEARFIELD & 
BRIGHAM CITY, 
UTAH

VEHICLE ASSEMBLY 
BUILDING (VAB)
KSC, FL

SRB 
STACKING

VEHICLE ASSEMBLY 
BUILDING
KSC, FL

EXTERNAL TANK 
MANUFACTURING
NEW ORLEANS, LA

ORBITER PROCESSING 
FACILITY (OPF)
KSC, FL

ALTERNATE 
LANDING 
SITE
EDWARDS AIR FORCE BASE, CA

SRB/ET
MATE

SHUTTLE 
MATE

SSME PROCESSING 
FACILITY

KSC, FL

ORBITER PROCESSING FACILITY KSC, FL

OR

FROM ALT. LANDING SITE

LANDING FROM PREVIOUS MISSION

BY RAIL TO UTAH FACILITY

BARGE TRANSPORTATION

After the Solid Rocket Boosters (SRB) 
separated from the stack they began 
their decent into the ocean. At a 
predetermined altitude, parachutes were 
deployed to lessen the impact of 
splashdown. Two recovery ships, 
"Freedom Star" and "Liberty Star", then 
sailed out to recover and return the 
SRBs to Kennedy Space Center (KSC) 
for processing. 

After the Main Engine Cut Off 
sequence the External Tank (ET) is 
jettisoned on command from the 
orbiter. The ET descended under the 
influence of Earth's gravity and 
disintegrated as it re-entered the 
atmosphere. The Michoud Assembly 
Facility in New Orleans, LA 
fabricated new ETs for each Shuttle 
Launch and shipped them by barge 
to Kennedy Space Center.

While landings primarily occured at 
Kennedy Space Center, Edwards Air 
Force Base in California often served 
as an alternate landing site. Other 
contingency sites were also provided 
in the event the Orbiter must return 
to Earth in an emergency.

Spacecraft recovery operations began immediately after wheel stop.  
Systems were secured, crews disembarked, payloads, hazardous 
components and propulsion elements were removed,  inspected 
and/or refurbished. Afterwards, pre-mate preparations began for the 
next mission of that Orbiter.
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