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The Space Shuttle Main Engine (SSME) was designed for 55 missions.  The engines were generally referred to as the center (engine 1), left (engine 2), and 
right (engine 3).  The SSMEs were 14 feet long and 7.5 feet in diameter at the nozzle exit.  Each nozzle had an area ratio of 77.5:1.  Each SSME weighed 
approximately 7,000 pounds.

The SSME utilized four turbopumps to boost the pressure of its cryogenic propellants for preburner and main combustion chamber injection.  The design 
incorporated a controller with a health management system.  The five main control valves operated under hydraulic pressure and had redundant pneumatic 
control for failure scenarios.  Additionally, the engine featured a passive on-engine POGO oscillation suppression system attached to the low-pressure oxidizer 
duct (LPOD) to damp and prevent coupling of vehicle-to-engine low-cycle pressure oscillations.

Throughout its history, the SSME incorporated many design improvements.  Most large changes were incorporated in block upgrades.  Many limitations of the 
first manned orbital flight (FMOF) engines were addressed by the Phase I design, which first flew on STS-6.  Post-Challenger Return-to-Flight (STS-26R) 
brought the first flight of Phase II, which included modifications to the turbopumps, main combustion chamber, and avionics.  The Block I configuration which 
followed incorporated a new high-pressure oxygen turbopump, an improved powerhead, and a new heat exchanger.  The Block I configuration was first flown 
on STS-70.  Block IIA was first flown on STS-89.  It incorporated a large-throat main combustion chamber reducing system internal pressures and 
temperatures.  The last block upgrade was Block II, which added a new high-pressure fuel turbopump.  Block II first flew on STS-104.  The cumulative effects 
of these modifications were increased safety and reduced maintenance costs between flights.  Predicted reliability improved by a factor of four over the life of 
the program, and maintenance on the Block II engine was 57% less than on the Phase II engines.
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