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T h e  p u r p o s e  o f  th is  s tu d y  w a s  to  in v e s t ig a te  th e  e m is s io n  o f  g a s o l in e  
v a p o r  f ro m  s to r a g e  ta n k s  a n d  to  e v a lu a te  th e  b e s t  m o d e l  th a t  c a n  b e  u s e d  to  
p r e d ic t  th is  e m is s io n .  U n le a d e d  g a s o l in e  w i th  95  o c ta n e  n u m b e r  w a s  u s e d  in  
th is  e x p e r im e n t .  In  th is  e x p e r im e n ta l  s tu d y , a  s im u la te d  s to r a g e  ta n k  w a s  
m a d e  o f  g la s s  w i th  8 ± 0 .5  c m  o u ts id e  d ia m e te r ,  1 0 T 0 .5  c m  in  h e ig h t  a n d  4 1 0 ±  
15 m l in  v o lu m e .  I t h a d  a  r e le a s e  v e n t  tu b e  h a v in g  0 .5  c m  in s id e  d ia m e te r  a n d  
v a r ia b le  h e ig h t  f ro m  15, 3 0  a n d  4 5 c m . T h e  e x p e r im e n ta l  r e s u l t s  s h o w e d  th a t  
th e  a m o u n t  o f  g a s o l in e  e m is s io n  in c r e a s e d  w ith  in c r e a s in g  te m p e r a tu r e  a n d  
d e c r e a s in g  v e n t  h e ig h t .  In i t ia l  g a s o l in e  v o lu m e  h a d  v e ry  l i t t le  e f f e c t  o n  th e  
g a s o l in e  e m is s io n  ra te . T h e  m o d e l  p r o p o s e d  in  th is  w o r k  w a s  d e r iv e d  b y  
r e c o g n iz in g  th a t  th e  e m is s io n  c o n s is t s  o f  d i f fu s io n ,  l iq u id  e x p a n s io n  a n d  v a p o r  
e x p a n s io n  o f  g a s o l in e .  T h e  p r e d ic t io n s  f ro m  th e  m o d e l  g a v e  e x c e p t io n a l ly  
g o o d  a g r e e m e n t  w ith  th e  e x p e r im e n ta l  d a ta  in  c o m p a r is o n  w ith  tw o  w e ll-  
k n o w n  p u b l i s h e d  m o d e ls .
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A = vent cross-sectional area
D = tank diam eter

D g = m olar diffusivity o f  gasoline to air
D W = m olar diffusivity o f  w ater to ail-

H v o = vapor space outage
I = daily total solar insolation factor

Pa z = m olar flux o f  com ponent A  in z direction

K e = vapor space expansion factor

K s = vented vapor saturation factor

l d = loss from  diffusion

l l e = losses from  liquid expansion

P v e = loss from  vapor expansion
L s = standing storage loss
m a = m olecular w eight o f  air
M y . = vapor m olecular w eight
M g = m olecular w eight o f  gasoline
M y y = m olecular w eight o f  w ater
P a = atm ospheric pressure
P b p = breather vent pressure setting
P b v = breather vent vacuum  setting
P V A = true vapor pressure
P V N = vapor pressure at m inim um  liquid tem perature
P y x = vapor pressure at m axim um  liquid tem perature

A P b = breather vent pressure setting  range
A P y = daily vapor pressure range
R = the ideal gas constant



T  A4 = daily average am bient tem perature
T a N  = daily m inim um  am bient tem perature
Ta x  = daily  m axim um  am bient tem perature
Tb liquid bulk tem perature
Tl 4 daily  average liquid  surface tem perature
A T a daily am bient tem perature  range
A T  y daily  tem perature range
V l volum e o f  liquid  gasoline
Vy vapor space volum e
W y vapor density

y  gasoline fin a l final vapor m ole fraction  o f  gasoline
y  gasoline in itia l ~ in itial vapor m ole frac tion  o f  gasoline
A z  = vent height
a  = therm al expansion coeffic ien t
a A tank pain t so lar absorbance
a L liquid  expansion coeffic ient
a y  = vapor expansion coeffic ien t
I v A group contribution  value fo r air
Z v w = group contribution  value fo r w ater
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