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Using the example  of o rd inary  wate r ,  we show that  four p r o p e r t i e s  - X, 7, u, and Cp - of liquids 
can be desc r ibed  by identical  fo rmulas  over  a wide range  of t e m p e r a t u r e s  and p r e s s u r e s .  

Start ing f rom the poss ibi l i ty  of using Ta i t ' s  i so the rm  equation 

v = v 0 [ 1 - - A l n  p + B ]  (1) 
pc + B ] 

to de te rmine  the density p and an identical  fo rmula  to de te rmine  the t he rma l  conductivity k of liquids, it was 
es tabl i shed in [1] that the re la t ion  between X and p at a given t e m p e r a t u r e  and different  p r e s s u r e s  can be ex -  
p r e s s e d  by the fo rmula  

~-o \Pc / 

o r  

where 

s = Bxp*;. = ~,, (_P_P } *;v ' 
\Ps ] 

(3) 

B~-- )~0 Ks ~ [W/m,K ] 
= lc ] (3,) 

pc Ps pZ~ . 

When there  is a d imens ion less  quantity zx, the coefficient  B k for  a given t e m p e r a t u r e  can, as is c l ea r  
f rom (3'), be de te rmined  by p a r a m e t e r s  - t h e  r e f e r e n c e  values  (P0, k0), the sa tura t ion  (Ps, ks), or any point 
(p, x). 

In Fig.  1 we show the possibi l i ty  of using fo rmula  (3) for de te rmin ing  the t he rma l  conductivity of o rd inary  
water ,  s ince,  according to the data of [2, 3], log h as  a function of log p,  at a specif ied t e m p e r a t u r e  and dif -  
ferent  p r e s s u r e s ,  va r i e s  according  to the l inear  law 

lg s = lg B~ + z~ lg p. (4) 

Here  the quanti t ies zx and B x will have pa r t i cu la r  values  for each t e m p e r a t u r e .  

The exponent zk in fo rmula  (2) can be found f rom two points lying on a given i so the rm  for different  p r e s -  
su res ,  or  b y t h e l e a s t - s q u a r e s  method f rom two equations se t  up, in accordance  with (4), for  n exper imenta l  
points.  The va lues  of zk, Bk, and Ks found in this  way for o rd ina ry  water ,  using the given values  of X [2] and p 
[3] for a number  of t e m p e r a t u r e s ,  a r e  shown in Table 1. 

Our invest igat ions [4, 5] showed that in addition to calculat ing the t he rma l  conductivity,  an equation 
identical  with T a i t ' s  i s o t he rm  equation can be used for calculat ing a number  of the rmophys ica l  p a r a m e t e r s  - 
the dynamic v i scos i ty ,  the veloci ty  of sound in the liquid, and the i sobar ic  heat  capaci ty .  Then the fo rmulas  
for the above the rmophys ica l  quantit ies can be given by the following expres s ions ,  r e spec t ive ly :  

~l = B~P z~ ---- ~b \ Ps I 

u=,or (6) 
\ Ps! 
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F i g .  1. G r a p h  of log  k = f( log p) for  o r d i n a r y  
w a t e r ,  k, W / m  .K ;  p,  k g / m  3. 

r Wlm.K 1 [ ,Pa . ~o  ] 
T A B L E  1. V a l u e s  of  zx, B ~ . [ ( ~  l, ~s (W/m-K); %, B,1 [ (g / - -~m3~j  , 

" ,r m/sec ] : r J'/g'K q 

for Water in Formulas (3), (5)-(7), Calculated according to the 
Data of [2, 3, 6, 7] 
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- - B  ~ ( P l  ~@ . 
cp - -  cpP p = Cps \--~81 " 

(7)* 

The v a l i d i t y  of  f o r m u l a s  (5)-(7) fo r  o r d i n a r y  w a t e r  is  c o n f i r m e d ,  a s  in the  c a s e  of  (4), by the l i n e a r i t y  of  
log  7, log u, and  log  ep  a s  func t i ons  of l og  p. U s i n g  the  d y n a m i c - v i s c o s i t y  da t a  f r o m  [6], the v e l o c i t y  of sound 
in the  l iqu id  f r o m  [7], and  the i s o b a r i c  h e a t  c a p a c i t y  f r o m  [3], we can u s e  the  m e t h o d  d e s c r i b e d  above  to f ind 
the  v a l u e s  of  z,, Bn, ~=; zu, B~, u=; zcp, Bop, cp~ in f o r m u l a s  (5)-(7) for  o r d i n a r y  w a t e r  for  a n u m b e r  of t e m p e r a -  
t u r e  v a l u e s ,  shown in T a b l e  1. 

a [ Pc ~3 '5 /Tcr  - -  T ~n Bp_a,5 
*This  i s  s o m e w h a t  s i m i l a r  to the  f o r m u l a  @ = % ~  ~7c--~--~-- T0) = , g iven  fo r  s a t u r a t e d  l iqu id  in [8]. 
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F r o m  all of the foregoing it follows that  s ince Ta f t ' s  i so the rm  equation is appl icable to all  c l a s s e s  of 
liquids, their  p a r a m e t e r s  )t, ~?, u, and Cp, which a re  dependent on t e m p e r a t u r e  and p r e s s u r e ,  mus t  be subject  
on the isothel .ms to identical  interpolat ion fo rmulas  of the fo rm 

cp(p, T)=B(T)pZ(r)(p,T)= r [P(P' T) l~(r). 
L ~',(T) j 

(8) 

In conclusion, it should be noted that the p roposed  fo rmulas  (3), (5)-(7) r ep roduced  the t r a n s p o r t  p r o p e r t i e s  
)t and V of o rd ina ry  water  within the l imi ts  of the assumpt ions  made in [3, 6], f rom 0 to 350~ and for p r e s s u r e s  
f rom Ps to l0 s Pa.  As for t h e p a r a m e t e r s u  (6)andcp  (7), we can s ta te  that since the l inear  r e l a t ions  do not hold 
for log u as a function of log p above 300~ and for log Cp as  a function of log p above 250~ for the veloci ty  of 
sound in the liquid and the i sobar ic  heat  capaci ty  we r e s t r i c t e d  ou r se lves  to l imi t s  f rom 0 to the indicated 
t e m p e r a t u r e s ,  r e spec t ive ly .  A check showed that the ave rage  e r r o r  of the proposed  fo rmulas  (3), (5)-(7) was 
less  than 0.5%. 

N O T A T I O N  

p, p r e s s u r e ;  Ps, sa tura t ion p r e s s u r e ;  v, specif ic  volume; v0, the s ame  for P0; P, density; P0, the same  
for P0; Ps, the same  for a sa tu ra ted  liquid; )t, t he rma l  conductivity; )to, the same  for P0; ks,  the same  for a 
sa turatedl iquid;  ~?, dynamic v iscos i ty ;  ~?s, the same  for a sa tu ra ted  liquid; u, ve loci ty  of sound in the liquid; 
u s, the same  for  a sa tura ted  liquid; Cp, i sobar ic  heat capacity;  Cps, the same  for a sa tura ted  liquid; z,  B, co -  
eff icients .  
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