
The coefficient of variat ion obtained in using (7) and (8) does not exceed 7%. 

N O T A T I O N  

B, dimensionless tempera ture  coefficient;  Rb, Rebinder number; t ,  mean tempera ture  of the material ;  
td, t empera tu re  of drying agent; Td2 absolute tempera ture  T d = t d + 273~ ~, mean (bulk) water content of 
mater ia l ;  ~0, initial water  content; u f ,  final water content. 
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The separation of hydrocarbon gases in a turbulent tube is calculated by means of the 
mater ia l -ba lance  method. The resul ts  are  compared  with experimental  data. 

At present ,  there  are  very  many works on turbulent tubes u s e d  in the gas - r e t r ea tmen t  industry.  How- 
ever ,  there are  few data on the possibility of calculating the separat ion of hydrocarbon gases in such tubes 
[1-61. 

The process  of gas separat ion in a turbulent tube may be represented  as follows: tangential introduction 
of gas through a taper ing nozzle; condensation of heavy hydrocarbons at the exit f rom the nozzle; centrifugal 
separat ion of the result ing g a s - l i q u i d  mixture to give an axial (cold) gas flow depleted in heavy hydrocarbons 
and an enriched (hot) gas flow at the wall. 

For  considerable velocities at the nozzle outlet (Mach number 0.9 < M < 1.5) condensation is a nonequi- 
l ibrium process  [3]. However, if a se r ies  of assumptions is made (for example,  assuming the nozzIe to be 
sufficiently large),  it is possible to proceed as for equilibrium separat ion of multicomponent sys tems using 
the mater ia l -ba lance  method 

n 

x~ = 1 + e (ki  - -  1) 
i ~ l  i-- 

2 klzi 
x~ = 1 + e(k~ --1) 

i = i  /=1 

= l ,  

--1.  

The equilibrium constants k i are  determined by expressing them as a function of the convergence p res -  
sure  according to the NGPA atlas.  As the pa rame te r s  for  the calculation of the ki, we take the measured  sta-  
tic p r e s su re  at the outlet f rom the turbulent-tube nozzle and the corresponding calculated static temperature:  
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TABLE 1. Resu l t s  of a Calcula t ion of the Hydroca rbon-Gas  Separa t ion  in a Turbulent  Tube 

Compo- 
13.eI'lt 

CO= 
N2+Ci 
C2 
Cs 
i-C 4 
n-C4 
i'Cs 
n.C~ 
ZC8 

I 
composition 
of initial gas 

0,015016 
0,740506 
0,156882 
0,052406 
0, 005695 
0, 009796 
0,003609 
0,005385 
0, 010705 

P1 = 18.1 kg/cmZ; T i = 303"K; 

Pz = 9.0 kg/cm2; T2st = 269"K 

Icomposition of Icomposition of 
icold gas (cal o Icold gas 
culation) ](experiment) 

0,017984 
0,735743 
0,159516 
0,058788 
0,005112 
0,007784 
0,002496 
0,003987 
O, 008590 

P1 = 12.1 kg/cmZ; T l = 280"K; 
Pz = 6.6 kg/crnZ; Tzs t = 252"K 

composition of 
initial gas 

0,0151635 " 
O, 7492916 
O, 1579391 
O, 0518543 
O, 0054069 
O, 0090399 
0,0028661 
0,0039415 
0, 0045051 

composition of i composition 
;cold gas - l of cold gas 
calculation) texperiment) 

0,0131827 i 0,017118 
0,7154197 ! 0,721990 
0,1758812 ! 0, 163678 
0,0622133 "i 0,056106 
0,0091670 0,009188 
0,0168578 0,016039 
0,0035338 'i 0,005246 
0,0029262 : 0,005527 
0,0008261 ! 0,004208 

1 

composition 
of initial gas 

0,014017 0,0142686 
0,742111 0,7576361 
0. 154086 0,1560404 
0,051098 0,0499372 
0,006213 O, 0055622 
0,010482 0,0087198 
0,004789 0,0028272 
0,006202 0,0031002 
0,011902 0,0019141 

0,012975 
0,701704 
0, 174014 
0,063883 
0,010317 
0, 020396 
0,006113 
0,005986 
0,004612 

Pl = 12.3 kg/cmZ; T i = 298"K; 
P2 = 5.3 kg/cmZ; T zst = 263"K 

composition .composition 
of cold gas of cold gas 
(calculation ~experiment) 

0, 018987 
0, 749302 
0,151832 
0, 050240 
0, 005993 
0,009974 
O, 003987 
O, 004287 
0, O05396 

T2 s t =  T1 - 2gc~A 

A s s u m i n g  tha t  a l l  the  c o n d e n s a t e  f o r m e d  i s  c o n c e n t r a t e d  in the  hot  f low,  the  r e s u l t  of the  c a l c u l a t i o n  
g i v e s  the  c o m p o s i t i o n  of the  co ld  f low.  U s i n g  the  m e t h o d  ou t l i ned  a b o v e ,  60 c a l c u l a t i o n s  w e r e  c a r r i e d  out  
f o r  v a r i o u s  p a r a m e t e r s  of  the  i n i t i a l  g a s  f low.  C o m p a r i s o n  of  the  r e s u l t s  with e x p e r i m e n t  showed  tha t  the  
r e l a t i v e  d e v i a t i o n  d e t e r m i n e d  f r o m  the s u m  of  the  h y d r o c a r b o n s  C 3 +B was 18.2% ( some  r e s u l t s  on the  c a l -  
c u l a t i o n  a r e  g iven  in T a b l e  1). The  d i s c r e p a n c y  is  e x p l a i n e d  by a p a r t i a l  e v a p o r a t i o n  of the  c o n d e n s a t e  
f o r m e d ,  l e ad ing  to hea t ing  of the  p e r i p h e r a l  l a y e r  and s u b s e q u e n t  t u r b u l e n t  m i x i n g  of the  p e r i p h e r a l  and  a x i a l  
l a y e r s .  

N O T A T I O N  

x~, m o l a r  f r a c t i o n s  of i n i t i a l  f low; e ,  f r a c t i o n  of  l iqu id  p h a s e  r e m o v e d ;  k i ,  e q u i l i b r i u m  c o n s t a n t s ;  z i , x i " ,  
m o l a r  f r a c t i o n s  of l iquid  and g a s  p h a s e s  f o r m e d ,  r e s p e c t i v e l y ;  T1, t o t a l  t e m p e r a t u r e  of i n i t i a l  f low; P1, s t a t i c  
p r e s s u r e  of i n i t i a l  f low; V1, s p e c i f i c  vo lume  of i n i t i a l  f low; W~, v e l o c i t y  of i n i t i a l  f low at  n o z z l e  in l e t ;  g ,  a c -  
c e l e r a t i o n  due to g r a v i t y ;  Cp, i s o b a r i c  s p e c i f i c  hea t ;  k ,  a d i a b a t i c  c o n s t a n t .  

1~ 

2. 
3. 
4.  
5. 
6. 
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