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A STUDY OF F L U I D  DYNAMICS OF GASEOUS NUCLEAR ROCKETS 

A comprehensive review of t h e  s t a t e  of  knowledge of vo r t ex  flows and how 
such f l o w s  may o r  may n o t  be  used f o r  f l u i d  dynamic containment of a gaseous 
nuc lea r  f u e l  has been i n i t i a t e d .  The first s t e p  has  been t h e  compilat ion of 
t h e  a t t a c h e d  b ib l iog raphy  of ar t ic les  concerned wi th  confined vo r t ex  f lows.  
This  l i s t  inc ludes  t h e  r e s u l t s  of research  sponsored by NASA, USAF, and p r i v a t e  
companies on va r ious  proposed concepts  of f l u i d  dynamic containment which 
invo lve  vo r t ex  f low i n  one form o r  another .  It a l s o  inc ludes  art icles motivated 
by a wide v a r i e t y  of o t h e r  problems which involve  vo r t ex  flows bounded i n  some 
way by e i t h e r  a s o l i d  boundary o r  a closed s t r eaml ine .  A cont inuing sea rch  of 
t h e  l i t e r a t u r e  is being made f o r  o t h e r  p e r t i n e n t  r e fe rences .  
knows of a n  a r t ic le  t h a t  has  been overlooked t h i s  in format ion  would be apprec i a t ed .  
The next  s t e p  of t h e  s tudy  involves  a s s i m i l a t i o n  of t h e  u s e f u l  in format ion  from 
t h e s e  art icles.  
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I f  t h e  r eade r  

A gradua te  s t u d e n t ,  W i l l i a m  H. Newton, i s  working wi th  experimental  d a t a  
a v a i l a b l e  i n  t h e  r e f e r e n c e s  t o  o b t a i n  some e m p i r i c a l  c o r r e l a t i o n s  of va r ious  
v o r t e x  parameters .  Seve ra l  d i f f e r e n t  approaches are being used i n  t h i s  a t tempt .  
One approach i s  s i m i l a r  t o  t h a t  introduced by Keyes(1960). It involves  de t e r -  
mining t h e  t u r b u l e n t  eddy v i s c o s i t y  t h a t  i s  needed t o  make experimental ly  
obta ined  v e l o c i t y  p r o f i l e s  approximately a g r e e  w i t h  p r e d i c t i o n s  based on laminar 
f low theory .  
by Rosenzweig, Lewellen and Ross (1964) which i s  q u i t e  similar t o  t h a t  of 
Anderson (1961). Another more s t ra ight-forward approach i s  t o  c o r r e l a t e  t h e  
v e l o c i t y  r a t i o  between the v o r t e x  per iphery and c e n t e r  exhaust wi th  v a r i a t i o n s  
i n  t h e  exper imenta l ly  p re sc r ibed  parameters.  No conclus ions  have y e t  been 
reached from t h i s  i n v e s t i g a t i o n ,  bu t  a l a r g e  amount of d a t a  has been r e t r i e v e d  
from t h e  l i t e r a t u r e  t o  b e  used i n  determining t h e  most appropr i a t e  c o r r e l a t i o n s .  

The laminar  f low theory  chosen f o r  u se  i n  t h i s  comparison i s  t h a t  
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