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An a n a l y s i s  o f  t h e  b e n e f i t s  and cos t s  o f  h i g h  aerodynamic e f f i c i e n c y  on 
ae roass i s t ed  o r b i t a l  t r a n s f e r  v e h i c l e s  (AOTV) i s  presented.  These r e s u l t s  
show t h a t  a  h i g h  l i f t - t o - d r a g  (L/D) AOTV can ach ieve s i g n i f i c a n t  v e l o c i t y  
sav ings r e l a t i v e  t o  low L/D aerobraked OTV's when t r a v e l i n g  round t r i p  between 
low Ea r t h  o r b i t s  (LEO) and a l t e r n a t e  o r b i t s  as h i g h  as geosynchronous E a r t h  
o r b i t  (GEO). T r a j e c t o r y  a n a l y s i s  i s  used t o  show t h e  impact  o f  thermal  
p r o t e c t i o n  system techno logy  and t h e  importance o f  l i f t  l o a d i n g  c o e f f i c i e n t  an 
v e h i c l e  performance. The p o s s i b l e  improvements i n  AOTV subsystem techno log ies  
a r e  assessed and t h e i r  impact  on v e h i c l e  i n e r t  we igh t  and performance n o t e d .  
F i n a l l y ,  t h e  performance o f  h i g h  L/D AOTV concepts i s  compared w i t h  t h e  
performances o f  low L/D ae roass i s t ed  and a l l - p r o p u l s i v e  OTV concepts t o  a s s e s s  
t h e  b e n e f i t s  o f  aerodynamic e f f i c i e n c y  on t h i s  c l a s s  o f  v e h i c l e .  
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Figure 20. Round Trip G EO Mission Performance Comparison 
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