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An advanced OTV i s  one o f  a  number o f  advanced STS v e h i c l e s  t h a t  t h e  NASA 
OAST Space Systems D i v i s i o n  T ranspo r t a t i on  Systems O f f i c e  has i d e n t i f i e d  as 
candidates f o r  f u t u r e  v e h i c l e  development. Veh i c l e  requi rements  as w e l l  as 
techno logy  needs and need dates have been es tab l i shed  and techno logy  programs 
i n i t i a t e d  t o  suppor t  those  p o t e n t i a l  developments i n  a  t i m e l y  manner. 

It i s  assumed t h a t  t h e  advanced OTV w i l l  be space based and f u l l y  
reusab le  f o r  low c o s t  opera t ions ,  w i l l  use a e r o a s s i s t  f o r  r e t u r n  t o  
low-Ear th -o rb i t ,  and w i l l  evo lve  t o  a  man-rated system. The p r o p u l s i o n  system 
w i l l  need t o  m a i n t a i n  h i g h  performance over  a  wide t h r u s t  range f o r  rnission 
f l e x i b i l i t y ,  r ang ing  f rom t h e  t r a n s f e r  o f  l a r g e ,  a c c e l e r a t i o n  l i m i t e d  
s t r u c t u r e s  f rom LEO t o  GEO, t o  demanding h i g h  r e l i a b i l i t y  r o u n d - t r i p  manned 
miss ions .  Technology advances a re  needed i n  p ropu l s i on ,  aerobrak ing,  
l ow -g rav i t y  c ryogen ic  f l u i d  management, and i n  env i r onmen ta l l y  compat ib le ,  
low- loss cryogenic  tankage. I n  a d d i t i o n ,  d i a g n o s t i c  i n s t r u m e n t a t i o n  f o r  
m o n i t o r i n g  t h e  h e a l t h  o f  on-board components and systems, and automated 
check-out c a p a b i l i t y  w i l l  enhance low-cost  space based OTV ope ra t i ons .  

The technology programs c u r r e n t l y  i n  p l ace  w i t h i n  OAST w i l l  p rov i de  t h e  
techno logy  base i n  t i m e  t o  suppor t  a  mid-1990's OTV I O C  date ,  p rov ided  
proposed FY 86 augmentations i n  advanced p r o p u l s i o n  and i n  aerobrak ing  
technology,  i n c l u d i n g  a  f l i g h t  exper iment,  a re  approved, and i f  a  focused 
techno logy  program i n  l i g h t - w e i g h t ,  low- loss cryogenic  tankage i s  i n i t i a t e d  i n  
t h e  near  f u t u r e .  
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NASA OSF PERSPECTIVE 
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No t e x t  a v a i l a b l e  a t  t i m e  o f  p r i n t i n g .  
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ORBITAL TRANSFER VEHICLE (OTV) 
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UTILIZATION OF SPACE-BASED OTV 
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CRYO vs STORABLE FOR OTV 

r UPCOMING COYTRACTS WILL  INCLUDE TRADEOFFS 

r CRY0 Y I L L  BE NEEDED EVENTUALLY 

r CRYO TAKES ADVANTAGE OF SCAVENGING FROY ET 

ONLY CRYO PERMITS SINGLE REUSABLE STAGE FOR SPACE-BASED MISSIONS 

r INTERESTING POSSIB IL ITY  FOR MANNED GEO WISSIONS: 

- CRYO/EXPENDABLE GOING TO GEO 

- STORABLE/REUSABLE FOR LOITER AND RETURN 

Figure 7 

KEY REQUIREMENTS FOR OTV E m &  

Q SUITABLE FOR SPACE BASING s REUSE 

- LONG LIFE,  illANY STARTS 

- EASY CHECKOUT 

- EASY SERVICING/MAINTENANCE/REPLACEMENT UNLESS THESE CAN BE 
SHOWN TO BE UNNECESSARY 

r COMPATIBLE WITH AEROBRAKE 

r I, AT LEAST 4 6 0  SECONDS 

e THRUST 1 5 - 2 0 K  POUNDS (MR 6 : l )  

r ALTERNATE THRUST N 1 5 0 0  POUNDS (NO K I T S )  

- VARIABLE THRUST MAY BE USEFUL BUT NOT MANDATORY 

r STOWED LENGTH NOT OVER 5 5  INCHES 

r OCCASIONAL MANNED FLIGHTS 

- MAY REQUIRE DUAL ENGINES 
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NOMINAL PERFORMANCE COMPARISON 
STORABLE AND CRYO 
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