
Launch Vehicle Systems
ENAE 791 - Launch and Entry Vehicle Design

U N I V E R S I T Y  O F
MARYLAND

Launch Vehicle Systems
• Case Study: Saturn V

• Data is from SA-503 Saturn V Flight Manual, MSFC-
MAN-503, NASA TM-X-72151, November 1968

• Trajectory and dynamics
• Onboard systems
• Ground systems
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Mass Changes During Launch
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Pitch Attitude Angle During Launch
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Aerodynamic Pressure During Launch
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Velocity as a Function of  Time
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Acceleration as a Function of  Time
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Altitude vs. Time
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Down-Range Distance vs. Time
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Angle of  Attack in Trajectory
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First Stage Thrust vs. Time
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S-IC First Stage Internal Configuration
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Hydrogen Leak Sensors
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Pogo Suppression System
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S-IC LOX Feed System
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S-II Stage Structure
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S-II LOX Tank Configuration
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S-II Tank Purge and Leak Detection
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J-2 Rocket Engine (S-II Stage)
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S-II Flight Control System Block 
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S-II Propellant Pressurization Systems
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Range Safety System (S-IC/S-II)
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Safe and Arm Switch
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Stage Separation
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Retro and Ullage Rockets (Stage 
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S-IVB Configuration
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O2/H2 Burner (GHe Heater)
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S-IVB Auxiliary Propulsion System
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APS Plumbing and Control
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S-IVB Battery System
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S-IVB Pyrotechnics
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S-IVB Ordinance Control
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Saturn Instrument Unit
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IU Structural Details
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IU Equipment Locations

34



Launch Vehicle Systems
ENAE 791 - Launch and Entry Vehicle Design

U N I V E R S I T Y  O F
MARYLAND

IU Thermal Conditioning System
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IU Thermal Conditioning Sublimator
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GN&C System Block Diagram 

37



Launch Vehicle Systems
ENAE 791 - Launch and Entry Vehicle Design

U N I V E R S I T Y  O F
MARYLAND

Vehicle Control Actuators
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Ground Handling of  Components
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Launch Pad Interfaces
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Emergency Pad Egress
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