
Cr 
a 
c3 
6 

J 
h 

- 

M : George M .  Kavanagh, AGMR DATE: June 9, 1966 

\ 

, -' . *./'-u L -  

: Harold B. F inger ,  D i r e c t o r ,  ,,, 
Space Nuclear  Systems Divis'ibn 

S T B ~ ~ ;  NASA STUDY OF NUCJXAR POWERED AIRPLANE SYSTEMS 

This  memorandum i s  i n  response t o  your r e q u e s t  f o r  a 
desc r ip . t i on  of .the work be ing  done by NASA's L e w i s  
Research Center  on n u c l e a r  poweyed a i r p l a n e  i n v e s t i g a t i o n s .  

The work was started som6l;:imc ago as a r e su l - t  of. .dis.-- 
cuss ions  between D r .  S i l v e r s  t e  in, Direc to r  of Lewis, 
and General  Schr i eve r  of .the A i r  Force, i n  which General  
Schr i eve r  i n d i c a t e d  t h e  po'tenLia1 fubure  need € o r  l a r g e  
subsonic  a i r c r a f t  f o r  n v a r i e t y  of po ten l ; ia l  A i r  Force 
a p p l i c a t i o n s  . He and D r  . S i l v e r s - t e i n  a,greed that; t h i s  
a i r p l a n e  appeared 1 i k c  a good a.ppI.ica,tj.on f o r  n u c l e a r  
power and t h a t  a review of n u c l e a r  reac'Lor technology,  
s a f e t y ,  s h i e l d i n g ,  a-ircraf'b conf'igura,tions, e , t c .  w a s  
a p p r o p r i a t e  ' to s e e  i f  n u c l e a r  power could indeed be 
a p p l i c a b l e  and f e a s i b l e .  A s  a r e s u l t ,  FJright F i e l d  
and Lewis i n i t i a t e d  in-house stuc1j.e~. Lewis has  now 
exkended i t s  work o u t s i d e  through c o n t r a c t  w i t h  va r ious  
i n d u s t r i a l  groups.  

The funds  ob l iga t ed  or committed i n  each of t h e  F i s c a l  
Years 1965 and 1966 on t h i s  a c t i v i t y ,  supported by NASA, are 
c l o s e  t o  $500,000. Discuss ions  are now underway between 
t h e  Of f i ce  of Advanced Research and Technology, D i r e c t o r  
of Aeronaut ics  and Lewis t o  determine t h e  a p p r o p r i a t e  
l e v e l  of suppor t  i n  FY 1.967. None of t h e  work be ing  
supported u s e s  funds from t h e  n u c l e a r  rocke t  o r  n u c l e a r  
e l e c . t r i c  systems programs i n  NASA s i n c e  I had s p e c i f i c a l l y  
objec ted  t o  t h e  use  of any of our  funds f o r  nuc lea r  
powered a i r p l a n e  a c t i v i t i e s .  I have a l s o  over  t h e  p a s t  
yea r  and a h a l f  emphasized t h e  need f o r  a consc ious  
d e c i s i o n  i n  NASA on suppor t  of  t h i s  work r a t h e r  .than 
p e r m i t t i n g  t h e  work t o  be supported and increased  wi thout  
a c l e a r  J u s t i f  i ca . t i on  and h igh  l e v e l  approval .  
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Some of t h e  work be ing  conducted inc ludes  a s a f e t y  
e v a l u a t i o n  t o  determine t h e  p o s s i b i l i t i e s  of f l y i n g  
such an  a i r p l a n e  s a f e l y  and s t i l l  economical ly .  This  
s tudy  w i l l  i nc lude  de te rmina t ion  o f  t h e  p o s s i b i l i t y  
f o r  i n c o r p o r a t i n g  containment i n  t h e  des ign .  Seve ra l  
r e a c t o r  concepts  are be ing  s t u d i e d  inc lud ing  a hel ium 
gas  system based on ML-1, a l i q u i d  metal cooled fast  
r e a c t o r  based on SNAP-50, and a helium cooled fast  
r e a c t o r  based on the  710 r e a c t o r .  Sample f u e l  element 
m a t e r i a l s  a r e  being f a b r i c a t e d  and eva lua ted  t o  v e r i f y  
t h e  adequacy of t h e  f a b r i c a t i o n  p rocess  t o  meet the 
performance s p e c i f i c a t i o n s  ca l led  f o r .  I n  a d d i t i o n ,  
work i s  under way o r  be ing  undertaken t o  determine 
s h i e l d  weights  and s h i e l d  c o n f i g u r a t i o n s  a p p r o p r i a t e  
t o  va r ious  of the r e a c t o r  and a i r c r a f t  concepts  be ing  
s t u d i e d .  

I S e l i e v e  tha t  t h i s  e n t i r e  area w i l l  be  c a r e f u l l y  
reviewed by the  Of f i ce  of Advanced Research and 
Technology be fo re  con t inu ing  a t  the l e v e l  of a c t i v i t y  
e s t a b l i s h e d  i n  p rev ious  years. I have emphasized the  
need f o r  such a review a n d  have suggested,  i f  it i s  
determined by NASA and the A i r  Force t h a t  t h e r e  i s  a 
j u s t i f i c a t i o n  f o r  proceeding,  t h a t  d i s c u s s i o n s  be he ld  
w i t h  t h e  AEC t o  e s t ab l i sh  a coope ra t ive  a c t i v i t y  i n  t h i s  
? . rea .  

i should add t h a t  I a m  no t  suppor t ing  t h i s  work, t h a t  I 
s e e  no  s t r o n g  j u s t i f i c a t i o n  f o r  t h e  work, t ha t  I do not 
s e e  any reason  t o  b e l i e v e  t h a t  t h e  s a f e t y  concerns could 
be f e a s i b l y  overcome. I have, t h e r e f o r e ,  recommended 
s topp ing  t h e  work o r  a t  most con t inu ing  a ve ry  small 
(couple  of man) e f f o r t  in-house. 


