
JOURNAL OF ENGINEERING PHYSICS 491 

ANALYTIC DEPENDENCE OF DENSITY OF LIQUID OXYGEN ON TEMPERATURE 

AND PRESSURE 

V. N. Novotel'nov and L. A. Akulov 

Inzhenerno-Fizicheskii Zhurnal, Vol. 9, No. 6, pp. 802--803, 1965 

UDC 532.10+532.14 

on the basis of experimental data on the density of liquid oxygen, an 
approximate analytical relation is obtained for the range of tempera- 
tures 158~ ~ K and pressures (78.5-196). 10 s N/m a . 

A n u m b e r  of papers  have recen t ly  been devoted to 
the study of the dens i ty  of l iquid oxygen [1-4].  Of 
these ,  the con t r ibu t ions  of T i m r o t  and Bor i sog lebsk i i  
[1, 21 a re  noteworthy for the accu racy  of the m e a s u r e -  
ments  of l iquid oxygen densi ty  and give an analy t ic  
dependence of densi ty  on the sa tu ra t ion  l ine and t a bu -  
1at data in the range  153~ ~ K of t e m p e r a t u r e  and 
0-196 �9 105 N /m 2 of p r e s s u r e .  On the bas i s  of these  
data a n o m o g r a m  was cons t ruc ted  in [3], r e l a t ing  the 
densi ty ,  t e m p e r a t u r e ,  and p r e s s u r e  in the above 
range.  No analyt ic  r e l a t ion  between these p a r a m e t e r s ,  
except  the dens i ty  off the sa tu ra t ion  l ine,  has been of- 
fe ted.  On the bas i s  of the i r  own inves t iga t ions  of the 
t he rmodynamic  p rope r t i e s  of l iquid oxygen, the 
authors  of [4] put forward  an analy t ic  re la t ion  between 
the densi ty  of l iquid oxygen and t e m p e r a t u r e  and p r e s -  
su re ,  but this r e l a t ion  is vaIid only in the range  
64 ~  ~ K. At higher  t e m p e r a t u r e s  the exp re s s ions  
given in [4] give Iarge e r r o r s .  

Meanwhile,  it is convenient ,  for a n u m b e r  of t e c h -  
n ica l  p rob lems ,  to use an approx imate  analyt ic  r e -  
la t ion between densi ty ,  t e m p e r a t u r e ,  and p r e s s u r e ,  
and a s imple  form for this  r e l a t ion  would be des i rab le .  
We have the re fo re  worked on the cons t ruc t ion  of 
such a re la t ion ,  based on the expe r imen ta l  data of 

[21. 
A quadra t ic  exp re s s ion  was chosen as the form of 

the equation,  s ince ,  in spite of its s impl ic i ty ,  it 

conforms  to the na tu re  of the va r i a t i on  of the p a r a m -  
e te r s .  In the i n t e r e s t s  of improved  accuracy ,  all  
data p roces s ing  was done by the l eas t  squares  m e -  
thod. The r e su l t i ng  re la t ion  that we r e c o m m e n d  for 
l iquid oxygen densi ty  in the range 153~ ~ K of 
t e m p e r a t u r e  and (78.5-196) .  105 N/m 2 of p r e s s u r e  

is 

p = ao + al + a~ , 

a0= 1.48472--0.08545(@-)'10'--0.06936(@) "~'101', 

al = 1 0.096632 ( --0.3210+0-27106 ( - ~ ) "  107 + ~ ) 2 "  10u, 

Table  

C o m p a r i s o n  of the Rela t ion  p = fop, T) with the ex -  
p e r i m e n t a l  data of [2] 

T.Old 

-153 
143 
113 
93 
83 

Relative error (%) at p(N/m 2 ) equal to 

The r e su l t s  of ca lcu la t ions  accord ing  to the f o r -  
mula  proposed gave sa t i s f ac to ry  a g r e e m e n t  with ex -  
p e r i m e n t a l  data [2]. The l a r g e s t  e r r o r  o c c u r r e d  at 
t e m p e r a t u r e s  153~ ~ K and p r e s s u r e s  (78 .5-98.0) .  
�9 105 N/m 2 (table). In a l l  other reg ions  the devia t ion 
was less  than 1%. 

NOTATION 

p--density, 
perature, ~ K. 

g/cm3; p--pressure, N/m2; T--tern- 
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