
C H A P T E R  II
LITERATURE REVIEW

T his chapter is donated to research work w hich  relate to this work

2.1 L .O ellrich , บ . P locker, J.M . Prausnitz, and H. K napp(1981) studied ca lcu lation  o f  
vapor-liquid equilibrium , enthapy d eviations w ith  the aid o f  equations o f  state. The 
results o f  this study can be concluded  as fo llow s:

L ee and K esler w ith  Plocker, Knapp, and Prausnitz(LK P): The com paratively  
good  results for alm ost all m ixtures are acceptable. C om puting tim e are relatively  
short.

B ened ict-W ebb-R ubin-Starling(B W R S) equation has the greater d ev ia tion s to 
calculate vapor-liquid  equilibrium  for m ixtures w ith  a broad b o ilin g  range.

M od ification  o f  R ed lich -K w on g equation by S oave and Lu et al.: Both  
m odifications g iv e  com parably good  results for a large num ber o f  the test m ixtures 
but greater deviations in the presence o f  nitrogen. S o a v e ’s m od ifica tion  fa ils for 
m ixtures o f  hydrogen w ith  the higher hydrocarbons w h en  tem perature-dependent 
critical constants for hydrogen are used.

P eng-R obinson (P R ) equation provides vapor-liquid equilibria data w ith  fair 
accuracy.

2 .2  R. Eckerm ann (1 9 8 3 ) purposed a physica l property data bank for chem ical 
engineering, D E T H E R M , w hich  is d evelop ed  such a com puter assisted  physical 
property inform ation system  for chem ists and engineers. C onfiguration  o f  the 
D E T H E R M  data bank is as fo llow s:
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P hysical property data retrieval system  (S D R )
Retrieval system  is used to store and search physica l property data. This 

system  is capable o f  retriving inform ation o f  sp ecific  physical properties o f  m any 
com pounds.

Physical-property com puting system  (S D C )
SD C  con sists o f  program s for com puting pure substance and m ixture  

properties. It requires the pure substance base data ( for exam p le, b o ilin g  point, 
critical data etc.) w hich  is stored in the m em ory, and calcu lates pure-substance and 
m ixtures for any desired conditions.

P h ysica l property data analysis system  (S D A )
S D A  con sists o f  statistical analysis program s m aking p ossib le  the an a lysis and 

evaluation  o f  correlation o f  physical data w ith  any desirable m od els. T he physica l 
property analysis system  is an aid for the evaluation  o f  physica l property data.
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2 . 3  E . H .  C h im ow itz  and c . s .  L ee ( 1 9 8 5 )  purposed local therm odynam ic m od el for 
high  pressure process calcu lation. T hey present an algorithm  o f  local m odel w ith  
W ang H enke d istillation  m ethod. The results o f  local K -value m odel com pared with  
those o f  C hao-Seader m odel on  a ternary hydrocarbon system  have the average  
d eviation  about 6 . 5 % .  The m ain benefit o f  the local m odel con cep t is the potential o f  
enhancing the execu tion  speed  o f  a lgo lith m s for process d esign  cal cu lations.

2 .4  J.w. Ponton (1987) presented noniterative approxim ate m ethods for calcu lating  
vapor-liquid  equilibria in three m ain variations: sp ecified  vapor fraction, sp ecified  
enthapy, sp ecified  tem perature. T his m ethods are based on  assum ption  o f  loca lly  
constant relative vo la tilities. T he m ethods work best for resonably c lo se  b oilin g  
m ixture, com p onen ts w ith  relative vo la tility  ranges o f  less than a factor o f  about 50  
but for w ider b oiling m ixtures accuracy deteriorates. The results o f  the m ethods at a 
first estim ation  near ideal system  are accurate around 1 %.

2.5 J.M . Le Lann, X . Joulia and B. K oehret (1 9 8 8 ) purposed a com puter program  for 
calcu lation  o f  therm odynam ic properties and phase equilibria, w hich  w as develop ed  
w ith in the sim ulator PR O SIM . T herm odynam ic m od els designated  for this program  
are used  the m ethod o f  equations o f  state and cla ssica l m ethod. W ork o f  R ied et al. 
(1 9 7 7 ) has been used as the source o f  a database for the program.

A  c o m p a riso n  o f  a p p ro x im a te d  d a ta  fro m  D E T H E R M  an d  li te ra tu re  da ta
sh o w s a  v ery  sm all d ev ia tio n .
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2 .6  M .de V alam inck  (1 9 9 0 ) presented prediction o f  therm odynam ic properties o f  
organic flu ids w ith  the help o f  com puter softw are. S o a ve-R ed lich -K w o n g  equation  
w as used  to predict com p ressib ility  factor and sp ecific  vo lu m e o f  saturated liquid. 
V apor pressure w as estim ated  by L ee-K essler equation. Enthapy and entropy o f  
superheated vapor w ere estim ated by R ed lich -K w on g-S oav e equation  w ith  sp ecific  
heat o f  an ideal gas. Latent heat o f  vaporization w as predicted by C lapeyron equation. 
S ix  organic fluids w ith  different structures such as three Fréons ( R 1 1, R 113, R 1 14), 
an alkane (n-butane), a halogenated hydrocarbon (to lu ene) w ere ch osen  for testin g the 
perform ance o f  the program. The m ean relative error found in every case  is less  than 
2% , w ith  the exception  o f  the vapor pressure o f  toluene w h ich  reaches 2.7% .
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