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f . \  I 9 3 1  C e u l i { c s  J o : ( l , n  t i : r r r q u , ,  . 1 , , r , . ,  , .  r  r  : : 1 , . , h o i i
I  u i  : ep l r r a t i r l ' {  J  j t r p l lm  u l  . , ,m l , r ' ' . r : ' , i  - ' j r s  r r , r o  \ vo
s t reams  o f  gas ,  a t  l r  l owe l .  t r r essu te .  i ] l t ! i l l s  i L  i r t i l l i t e
t em l )e r r t u re  d i f f € r { , n t i r l .  The  wo r f i  i ) t  l l l u ) ( l ue  l J t
undeve loped  un t i l  l l u r i o i pn  i l i i s c i r  l c c lme  i n t r r . r ' s l r : r l
i n  i he  vo r tey  t ube  i r r  I e j r r t i on  t o  r r i s  l r , \ \  r {  r r t ) , . r l L l L l t . '
t xpo r rmen ts .  The  i l \ ' f s t i ( l r l l ( , r i s  r , i  i l i i . , o l  . . , . , . t t  i , 11 r  l . r i t , .
: o  i h e  U i u t e ( i  j l i i l ( , s  l ) t '  i i o r r r t r  l r l j l l o r r  r i  . 1 , : r r , :  1 1 o 1 , -
. . t r t s  I ' n r r ' " r . r l v .  . r i r r '  -  h c , r  ' n u .  :  :  r ,  : ,  , 1  : . :  l : -
ves l i qa r i o t l  has  t aken  p i l ce  i n  i o i l egcs  rL l t i t  i n r i us t r - ] ' .

The  vo r tex  t ube  i s  a  r i ev i ce  i ha t  sep : rL r r t r , s  r r r r  i n -
c o m i n q  $ l r e a m  , , f  c o m o r p s ' . e d  { a s  i n t o  . . ' . [ : r t ' i r ' ,  - t l , ; r m s
oi hot and coid gas, both at l  lorver'  l r l tssure. This
resu i t  i s  ob ta ined  b t '  cnus ing  r t  l o r t e r i  i n . l  t ube  o i
clrcuiar cross section. 

' fhe vortex is crelLterl  when the
gas  en te rs  i n to  t he  t ube  on  l  l ange r t  t o  t he  c ross
section at a high \.elocit . !" .  . \  studt ,r i  tht,  ,  r 'crss .ec-

Tr tbe

I l c  pe tp l t x t nq  phcnoncnon  , , i  t hc  vo r t t r  t ub? ,
dso  i ' t l l ed  Runque ,  t ube  , t r  H i l s ch ' s  t ube ,  ph i ch

Produces hot anrl  cold air when air undet prcssuc
rnters th{ tube tangential ly, conttnuet to i  l r tg e
'drious inytslrqatt ' rs. in this art icle the uuthot t lc.
' , r i b t t  t h t  r i su< t l  t l j c c t s  t hd t  , t r e  : t c x  i n  un i / l o *
tnd .ountert lorv >'olt . :x tubes Dhen <r tr.rce oi coLored
t r t ( r  r a t  r t l ec t t , l  : n ro  t he  i ncomtnp  i r  . t r eam.  Fo t
t thorough Jiscussion oi the opetation of t l re vortet
tube, the reader is reietcd to the olt icle' . l lanquc's' I 'ube' 

*hich appeattd in thc May l95O issu'e oi
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F ig.  1.  The unrt iow rvpe o{  voncx rr r t ,c ,

t ion  o i  the  vor te r  shorvs  the  center  por t ion  o i  the
vol'Lex to be irt l l  io\ver lemperature :rnd pressure :hao
the outer portion. The separation uf th" 

"enter "ndouter portions is necessarl ' i f the hot tnd cold streamg
rre to be obtained. This is rlone b.'- 1wo methods, ibe
ilnii iow and the counterdow.

The uniflow method of separation js shou,n in Fig.
ure 1. The center oi the vortex is separated by using
ir sampling tube in the : ' l t iddle to remove ihe cold
gas. rnd ir concentrlc outer. tube iO iake off hoa gas,

The counter f low melho( l  o i  separa t ion  is  shorvn  in
!' igul'e :1. The center of the rortex is iorceri out lhe
smai l  rube , )n  ihe  lc i t  i ! ,h i ie  :he  ou ter  por t ion  is  d .
loB 'ed  to  l lo rv  ou t  th r  la r i . re r  tuue on  the  a igh t .

The ho t  s i | t ' um iube must  be  kept  i l t  i t  h igher  p res-
sure  than lhe  ro ld  s t re tm iube.  s ince  the  , ien ter  . !o r .
i i o r r  o f  i h e  ! o l t ( (  i s : l t  l 0 u ' { , r  i ) r t s 9 l l l . c .  I f  t h e  l o l d
iu t l r . .  exh :Lus ts  io  ; ! tmos lhe fe .  i t  i s  nL , (ess i t rv  to  th r0 t .
i . i c  lhu  . l rs  t lo rv  in  lhe  i ro t  tube.

l l v  ho ld ing  ihe  i )h ! ' rs icu i  d imens ions  o f  the  tube . rno
r ) i r ' t  {xs  I tess t r i c  r r l ] i  toml }era tu fe  (oDsI l tn t ,  ihe

l

! ' '  - ' ;

Fig.  l -  A working model  of  rhe Lounter l low rorrex r t rbe.

Fig.  2.  The counrert low r .vpe of  voctex tube.

,  ! r ou l l l  r ) l  i l o ! v  t h rouqh  ' he  co i i i  t uDe  rnuy  i ) e  r t r i ed  i
l ) \ '  r LL i j us rmen t  o i  i h r ,  ho t  i ube  l l r r ' o t t l i ng .  S ince  i he  I
r o r l ex  l u i ) c  r ) beys  i he  l i t r vs  o f  I he rmor l vn l rm ics .  i h i s  j
r h r ) l l l i r F  r r l s o  v l r ( , $  i h c  { i r s  l c m p ( j l t t u t i t : t  ! r i t h  i h e  I
{ i Ls  : l ows .  T rvo  rn te l es t i ng  co ld  g :Ls  l t o i n t s  may  l €  I
iound. the iorvcst iempelatule r lnd the greatest reir ig'  i
e f a r i on .  , 1

The ; lorv p{ttern oi the sas in the ronex tube has I
ome  l o  be  : t ,  po in t  c i  d i scuss ion  i n  t he  , r n r l vs i s  o I -  {

, he  f ube .  T l r e  i Lc l u r t  i : r c t s  . . r e  unknown  to  , i " t u ;  i o t " '  1
, . \ r r ' ,  r ' ( , l e i l l ch  tS  . ' r r r duu l l ]  :  educ ins  r rnknown  f r c to r s "  I

I t  i s  ' r s r '  nough  o  imr ! . r ne  \ vh r t  hanpens  . l t  : be  i
i o?z res  \ ! hp l l  t e  eas  ' . J  i nouu ted  i n to  he  _uoc .  How '  , l
,  r ,  r ' .  : h i s  i s  r o t  l u i t e  r s  xs ] '  l s  r [  ; ooks  l r ' hon  coD ' l
. t l L i p r : l b i e  l hou {n t  l s  J r r cn  ro  rhe  t cL ion  w t l h i n  i he  t u0e - i f

, ' .  D .  f r r i t on  . I r .  . , f  - he  - \ I ussachuse l t s  I ns t i t u re .0L l
' f , "  

i r I r o l u ! . : '  : l I s t  - u { , i ,  s reo  he  r se  , , i  mu i l i p l p  : r ozz le !  I
r ' : L rhc r  ' han  he  . i n ( l e  : r ozz re  i Lnq  sp r r l L ,  ,  h ; rmbe r  l sed l
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