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Energy Management, Revisited 
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Calculate Available Augmentation Lift 
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Vmax  main motor burnout 
Vmin   apogee 
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Calculate Available Augmentation Lift (2) 
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Calculate Drag Loss 

4 

ΔHpotential( )drag =
D ⋅V
M

 
t

tapogee

∫ dt =

CD ⋅ Aref
2 ⋅M

ρV 3  
t

tapogee

∫ dt



MAE 5930, Rocket Systems Design 

… Drag Loss (2) 
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Un-augmented potential Altitude  
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Compare Available Augmentation Lift to Drag Loss 
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AGL 

Main  
motor  
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“Target Altitude” Schedule 
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“AIM HIGH” 
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Target	  	  
Al*tude	  	  
Schedule	  
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Un-Augmented Altitude: 
1492.92 meters ( 116.40  
meters Low) 

~40-45% available 
propellant margin 

~ 184-212 meters  Delta h 
capability 
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Propellant	  Margin	  versus	  Drag	  Dissipa*on	  

Propellant consumption  
at 900 meters ~ 1.3 Propellant  
Consumption at 400 meters 

Drag Uncertainty at 
at 900 meters ~ 32% of 
Drag Uncertainty at 400 meters 

At 900-meter waypoint, Delta 
h Capacity ~ 179 meters 

At 400-meter waypoint, Delta h 
Capacity ~ 211 meters 
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Questions?? 


