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To solve many problems in gasdynamics ,  a single mathematical  descr ipt ion of the the rmo-  
dynamic p rope r t i e s  of water  over  a wide range of s tates  covering both normal  and superhigh 
p r e s s u r e s  and t empera tu res  is necessa ry .  Existing equations of s tate  (e.g., those given in 
[1-4] etc.) hold over  limited ranges of var ia t ion of the thermodynamic  p a r a m e t e r s .  In [5] a 
method is proposed for  const ruct ing interpolation equations of state of water  and water  vapor 
over  a wide range of uniform states,  and thermodynamic  functions are  obtained which descr ibe  
with sa t i s fac tory  accuracy  the p roper t i es  of the medium in the  p re s su re  range p > 108 Pa (1 Pa=  
10 -s bar) .  In this paper  we refine and develop the resul ts  obtained in [5] in o rde r  to const ruct  
a single analytical descr ip t ion  of the p roper t i es  of water  in the region of uniform and two-phase  
s ta tes .  

The descr ipt ion of the thermodynamic  proper t i es  over  the whole region of uniform states is based on the 
determinat ion of the thermodynamic  functions of the medium for  cer ta in  re fe rence  states and a fair ly smooth 
interpolat ion between these s ta tes .  To cons t ruc t  interpolation thermodynamic  functions, we will r ep resen t  the 
f ree  energy in the form 

F = Ex -t- F~ A- For~+ AF1 + AF2 A- Fe, (1) 

where E x is the energy  of elast ic  in teract ion when T = 0, F K is the thermal  par t  of the free energy of the con- 
densed state  of the medium,  FOH is the f ree  energy of the hydrogen bonds and other  effects not taken into ac-  
count by the t e r m s  in (1), AF  1 and AF  2 a re  co r rec t ions  that take into account evaporat ion and dissociation, r e -  
spectively,  and Fe is the f ree  energy of the e lec t ron  state.  

The hydrogen bonds exist in the region below the cr i t ica l  t empera tu re  Tc r .  Hence, in the region T > Tc r  
we assume FOH---0. 

An express ion  for  FK can be obtained f rom the assumption that in the condensed state the water  molecule  
executes t ransla t ional  vibrations in three mutually perpendicular  direct ions,  rotational vibrations in two d i r ec -  
t ions perpendicu lar  to the dipole axis, and f ree  rotat ion around the dipole axis. The f ree  energy of the t r ans l a -  
tional and tors ional  osci l la t ions can be descr ibed in the Debye approximation [6]. Then, using well-known re -  
lations f rom sta t is t ical  physics  [6] we obtain 

F ~ =  R T l n [ ( t  --oD/z'5[0~''/21 ] - ~ J t,-~-) ~ ~ ( i  - e -sJ~)  (2) 
P'  i = l  ' 

where R is the universa l  gas constant,  g is the molecu la r  weight of water ,  | is the cha rac te r i s t i c  Debye t e m -  
pe ra tu re  

| r = h~/8=2k1,  (3) 

I is the moment  of iner t ia  of the water  molecule  around the dipole axis, h is P lanck ' s  constant,  k is Boltzmann's  
constant,  5=2 is the s y m m e t r y  fac to r  of the water  molecule,  and | 02, 03 a re  the charac te r i s t i c  t empera tu res  
of internal vibrat ions of the water  molecule  (01 = 5510 K; 02 = 2370K; @3 = 5660K). 

As in [7], we define the co r r ec t ion  A F  1 in the form 

Leningrad,  T r a n s l a t e d  f rom Zhuraal  Prikladnoi Mekhaniki [ Teknicheskoi Fiziki, No. 5, pp. 130-139, 
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AF 1 = R T in (i + Z'~') '/ ' ' ,  (4) 

where Zl(v, T) is a ce r ta in  unknown function. 

We will de termine it in such a way that when Z I >> 1 express ion (2) reduces to the f ree  energy of an 
ideal-gas  nondissociat ive state of the water  molecule  [6] 

R [( h' '~3/2 N A OrtOrfOr'~ '/2 2 ~-1(" 

where v is the specific volume, m is the weight of the water  molecule,  NA is Avogadro 's  number, | , | 
| a re  the cha rac te r i s t i c  t empera tu res  defined by express ion (3), in which I l, I~, and 13 correspond to the 
moments  of iner t ia  of the water  molecule  around three  mutually perpendicular  directions,  and | =40.1K; 
| --20.9K; @r3= 13.3K. 

From the l imi t ing- t rans i t ion  condition we obtain 

Z1 = A l v  -1 T-5/~[I - -  exp(--OD/T) ]-5, ( 5 )  

where Al=(2~mk13/2~.~2u(Or,Ort)l/2=O,O2KS/2 .m a. kg -1. \ za k/ . 

AS in (4) we define the co r rec t ion  A F  2 in the form 

R z~')"" (6) Ag,=--wrln(i  + 

and we require  that when Zx>> 1 express ion  (6) reduces to the f ree  energy of an ideal-gas completely dissociated 
mixture  of components  of the water  molecule  consist ing of atoms of oxygen and hydrogen 

h,2419 (N A/p)213 ]9/2 
Fd = I tR T lrl [ 2gm~/3rn~3 (2,72)2/3kfv2/3 ] + Feo -{- Feli, 

where m o  and mH are  the m a s s e s  of the oxygen and hydrogen atoms,  and FeO and Fell a re  the f ree  energies 
of the e lec t ron state of the atoms of oxygen and hydrogen, respect ively.  

The constants  n 1 and n 2 in express ions  (4) and (6) are  free pa r ame te r s .  Thei r  values (n I =0.4 and n2= 
0.5) a re  chosen so as to obtain the best  cor respondence  between the thermodynamic  functions obtained and 
the experimental  data. The f ree  energy of the e lectron state F e can be represented  in general  form as follows: 

F. = --  R TIn go e--ediT + F,B, (7) 

where go and e 0 a re  the s ta t is t ical  weight and energy in the ground state, respect ively,  and FeB is the free 
energy of the e lec t ron excitation. 

Then f rom the l imi t ing- t rans i t ion  conditions we have 

Z~ = A2v2T -312 exp (-- e/kT) for T ~ 7.38. i04 "I<, 

Z~ = A2v~T 3/2 exp (e/kT) f o r  T ~ 7.38 �9 i04 "I<, 

where 

(2a)akSit l/2~3o/2~ 3 2, 722~g.oog2tt 3 
II  o , , I I  o~ = 8 .6 .  io'; (8) A,~ 4h6N5goH.O ~t/2 i = l  i = l  

A)2= 1.067" 10-~,Voand #H are  the atomic weights of oxygen and hydrogen, and ~ is the dissociat ion energy of 
the water  molecul,~ into oxygen and hydrogen atoms.  

In this paper  the express ion  for  FeB is not constructed.  To descr ibe  the p r e s s u r e  Pe and the energy 
E e of thermal  excitation of the e lectrons,  we use interpolation formulas ,  refined compared  with those in [8], 
const ructed  on the basis  of numerica l  calculat ions of the T o m a s - - F e r m i  model of the atom [9]. Using (1), (2), 
and (4)-(8) and well-known thermodynamic  relat ions,  we obtain the following express ions  for the p r e s s u r e  and 
the internal energy:  

P = Px+P~ + Poi~ + Apz + AP2+ p~; (9) 
E = E x +  EK + Eotl + AE1 + AE~ + Ee, (10) 

where Px and E x a re  the p r e s s u r e  and energy of elastic interaction, 
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P R ~ 5  R ~, 0D 01nO D 
v exp(OD/r ) - - i '  Y = -  Olnv ' (11) 

R T [  ~  ] Z ~ ' / ( l §  
A p l = - - ~ T  t - -  5y exp(OD/T)_ i 

Ap.. = 2 RT Z~, 
~v i -4- Z'~, ' 

~__ R_ i0--4T2 \ l  --~ t.02 -4- 7.69. t0-1~ Pe I ~ t,235-~i/a + T~-. t0 -5 ( ~  - [ - iy  
\ t / ~ -  ! 

OD t 1 (O~lr) 
E ~ =  5 ~ -  exp(OD/T)_l-~--~- ~- . _  e x p ( O i / r ) - - t  ' 

5 g r  I O D 1 ] Z~' 
AE1 ---- ~ T l -{- 2 T exp (OD/T) -- l ~ '  

AE.. =---~- - ~ -  l : - Z ~ "  

E. = per 2 ~ ~ - ~ ~ - ~  I 4 (r "4- 1 .665 .  1 0 G  0,223)3 , 

w h e r e  v = v / v  0 and v0=10 -3 m3/kg .  In Eq. (11) T is G r u n e i s e n ' s  eons tan t .  We can  a s s u m e  that  ,/ and the  t e m -  
p e r a t u r e  | a r e  funct ions  only of  the  spec i f i c  vo lume .  We wil l  then have the r e l a t i on  [6] 

The  quant i ty  @Do c a n  be  found f r o m  da ta  on the  ve loc i ty  of sound in a n o r m a l  vo lume v 0- Using the  Debye ap -  
p r o x i m a t i o n  and a s s u m i n g  that  the  w a t e r  m o l e c u l e  p o s s e s s e s  f ive  Debye d e g r e e s  of  f r e e d o m ,  we  obta in  

0 D -= (h/k)(5N/4a @/Sa. 

F o r  v 0 = 1.0018 �9 10 -3 m3/kg  and a 0 = 1483 m / s e c ,  we have @Do = 170~ 

We wil l  d e t e r m i n e  the f o r m  of the  funct ion T(v) on the  bas i s  of the  fol lowing r e p r e s e n t a t i o n s .  Asympto t i c  
va lues  of  th is  func t ion  a r e  known [6, 10] 

lim y (v) = 0,5, lim y(v) = 2/3. 

To obta in  i n t e r m e d i a t e  poin ts  we use  a s e r i e s  of expe r imen t a l  i s o c h o r e s  in the  s u p e r c r i t i c a l  r eg ion  of s t a tes ,  
in  which P O H - 0 .  

A c o n s i d e r a t i o n  of the  i s o c h o r e s  enab les  one to  e l imina te  Px f o r  each  p a i r  of t e m p e r a t u r e s ,  and to  d e t e r -  
m i n e  the  quan t i t i e s  T and O D f r o m  (9). The  ca l cu l a t ed  va lues  of T(v) can  be  a p p r o x i m a t e d  by the  r e l a t ions  

37 = 0.4053 -~ 29.t0(a - -  0.0949).. for ~ ~< 0.t, 

37 = 0.3437 A- 0.3530(~ A- 0,32).. for 0.t ~ o ~< 1, 

3? = 0.0282 § 0.9305a for 1 ~< ~ <~ 1,2, 

3? = t12 + [~1(t,8~ ~ -  4.15294a -- 3.88593)1 for (y >i t,2, 

w h e r e  a= vo/v.  

The  funct ion  Px was  found in s e v e r a l  s t age s .  In the  dens i ty  r ange  a<  1.3, we used  we l l -known data on the 
r e l a t i o n  be tween  p, v, and T of w a t e r  and w a t e r  v a p o r  [3, 4]. The  value of Px was  found in the  s u p e r c r i t i c a l  
t e m p e r a t u r e  r a n g e  in which POH = 0. The  value of Px was  found as  the d i f f e r ence  be tween  the to ta l  p r e s s u r e  
and the  t h e r m a l  p a r t  of  Eq. (9). A s s u m i n g  t h e s e  va lues  of  Px to  hold in the  t e m p e r a t u r e  r ange  T < T c r  andus ing  
da ta  on the  r e l a t i o n  be tween  p, v and T,  and a l so  Eq. (9) we obtained the componen t s  of the p r e s s u r e  POH. 

This  enabled  us  to  use  da ta  on the  dynamic  c o m p r e s s i b i l i t y  of  w a t e r  to d e t e r m i n e  Px in the dens i ty  range  
1 . 3 < a < 2 . 3  us ing  Eqs .  {9) and (10) and the g e n e r a l  condi t ions  on the  f ron t  of  a shock  wave  (for example ,  [11]). 
In the  r a n g e  of supe rh igh  c o m p r e s s i o n s  we  used the  r e su l t s  of a ca l cu la t ion  of  the  cold componen t  of the  p r e s -  
s u r e  us ing  the  T o m a s - - F e r m i  m o d e l  [9]. 

The  funct ion  px(V) was  s m o o t h l y  in te rpo la ted  be tween  these  r e g i o n s .  The r e s u l t s  of a ca l cu la t ion  of Px 

a r e s h o w n i n T a b l e  l i n t h e f o r m o f i n t e r p o l a t i o n r e l a t i o n s  px=(ao-4-~a~an+i-l) tO-IPa.~=~ 
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w h e r e  

T A B L E  2 

p.10 -5 ,  

Pa 

t 
2 
4 
6 
8 

t0 
20 
40 
80 

t00 
t20 
140 
160 
t80 
200 
215 

T h e  func t ion  POH(V, T) c a n  be  

wi th  T < 353~ 

6T 

--0,12 
�9 --0,05 
--0,04 
--0,03 
+O,Ol 
+0,06 
+0,06 
+0,01 
--0,t9 
--0,t6 
+0,02 
--0,08 
~0,08 
--0,5 
+O,03 
0 

Deviation from [41, % 

--0,04 
+0,02 
--0,04 
--0,05 
--0,0t 
+0,04 
--0,02 
--0,18 
--0,t7 
+o,o8 
+0,04 
--0,32 
--0,4t 
+0,30 
+0,64 
--4,2 

6Vg 5(E--E,) l 

--0,t --0,8 
--0,6 +0,1 

--0,04 +0,3 
+t ,7 .  +0,3 
+3,t  +0,4 
+3,4 +0,4 
+ t , t  o,o 
--4,3 --0,8 
--0,5 --t ,5 
+2,3 --1,5 
+2,1 --t ,8 
--0,5 --1,8 
+4,6 --t ,9 

+12 --1,5 
+t ,1 --0,7 
+9 --1,8 

r e p r e s e n t e d  in  t he  f o r m  

p o n  =/:(~)/~(T), 

5( E--E,) g 

+4,3 
+4,0 
+3,7 
+3,4 
+3,3 
+3,2 
-{-2,t 
--0,42 
- - t , i  
-- t ,0 
- - i ,0  
--1,0 
-i-0,t 
+1,5 
+0,6 
+2,7 

f l ~ ) =  7.08~ 0,84467)(1,90956 - -  v)exp [-- ' l  .94(v - -  t)];  

/~(T) = [85.7935(i00/T) 3 -  25.9612(i00/T)2 + i.040624(100/T) 1. l& Pa 

[2(T)~ 8.0963. i013(i00/T) 12'~a Pa for T / >  353 ~ 

T h e  c o m p o n e n t  of  t he  i n t e r n a l  e n e r g y  Ex i s  found u s i n g  t h e  r e l a t i o n  Ex = - -  y Px (~)dv. 
vo 

To d e t e r m i n e  EOH we  u s e d  t h e  t h e r m o d y n a m i c  i d e n t i t y  

(OE/OV)T = T(Op/Or). p.  

�9 S u b s t i t u t i n g  r e l a t i o n  (12) into (13) and i n t e g r a t i n g  wi th  r e s p e c t  to  v f r o m  v o = 10 -3 m 3 / k g ,  we ob t a in  

EOH = Eoa(Uo, T)--~(T)0.365exp[--i ,94(v----  t ) ] ( ~ - -  t)(0,7233 - -  3 t03 l/kg, 

w h e r e  

(12) 

(13) 

~p(T) = --13.23/~(T) for T ~ 353"K; 

r = --3.4317.10n(i00/T)3-[ - 7.78.10t~ 2 for T ~ 353 "K. 

We found the  func t ion  EoH(v0,  T) u s i n g  t h e  e x p e r i m e n t a l  i s o c h o r e  v = v 0 and Eq.  (10). A p p r o x i m a t i o n  of 
t h e  r e s u l t s  o b t a i n e d  g i v e s  t he  fo l lowing  r e l a t i o n :  

EOH (vo, T) = 0.46i6 �9 l 0 - a  - -2 .2 .  t0 a + 6 . 8 T -  5.25.10-3T 2 
l + 3.32 J/kg. 

The  t h e r m o d y n a m i c  func t ions  o b t a i n e d  a r e  s u i t a b l e  f o r  d e s c r i b i n g  the  u n i f o r m  s t a t e s  of  a l iqu id  and g a s .  They  
a g r e e  wi th  t he  d a t a  g i v e n  in  [3, 4] to  w i th in  5% wi th  r e s p e c t  to  t h e  p r e s s u r e  and i n t e r n a l  e n e r g y  in  the  r a n g e  
p > 5 �9 106 P a .  

We wi l l  c o n s i d e r  t he  p r o b l e m  of d e s c r i b i n g  t h e  t h e r m o d y n a m i c  p r o p e r t i e s  in t he  r e g i o n  of t he  t w o - p h a s e  
s t a t e s .  F o r  an  a n a l y t i c a l  d e s c r i p t i o n  of  t h e  p a r a m e t e r s  of t he  s t a t e  a t  the  t w o - p h a s e  b o u n d a r y ,  we a p p r o x i m a t e d  
t h e  e x i s t i n g  d a t a .  T h e  b o u n d a r y  of  the  r e g i o n  of t w o - p h a s e  s t a t e s  was  d e t e r m i n e d  f r o m  t h e  w e l l - k n o w n  c o n d i -  
t i o n s  c o n s i s t i n g  of  equa t ing  t h e  p r e s s u r e ,  t e m p e r a t u r e ,  and Gibbs  e n e r g y  on  both  s i d e s  of i t .  
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T a b l e  2 c o m p a r e s  the  r e s u l t s  of c a l c u l a t i o n s  wi th  t h e  da t a  g i v e n  in  [4]. 

In t he  a p p r o x i m a t i o n  we  u sed  a s y m p t o t i c  r e p r e s e n t a t i o n s  of  t he  p a r a m e t e r s  in the  ne ighbo rhood  of the  
c r i t i c a l  po in t  (Vcr, T c r ) ,  ob t a ined  u s i n g  t h e  w e l l - k n o w n  a s y m p t o t i c s  [6] f o r  t he  p r e s s u r e  and v o l u m e  

E ~ --[Tcr A / 2  - - ( B / t 2 ) ( V c r  - -  v)2](Vcr - -  v) 2 --(Pcr - -  CTr)(vcr  - -  v ) +  const, 

S . ~  - - ( A V 2 ) ( V . c r  - -  v) 2 - -  C(vcr - -  v)-~ const, 

w h e r e  S i s  t h e  e n t r o p y ,  C = 2 . 8 . 1 0  N / m  2- ~ ,  A = 0 . 1 4  �9 ]012 J / m  6. ~ and B / A  =16"  106 kg 2- ~K/m 6. 

As  a r e s u l t ,  the  fo l lowing  r e l a t i o n s  a r e  o b t a i n e d :  

z z - eo  = 2 . 0 5 6 . 1 0  -~  - [0.00655 (rc~ - r~) + 

+ 68,8 V ~ ] 1 o - % ,  jA~g, ( i 4 )  

S l -  S O = S 1 -~  3A8. i0 -3 --[0~0i313(Tcr - -  T ) ~  

"~ 0 .12 i2 ] /~ r  - - T  l 10-~]s, I/kg-K, (15) 

v i = Vcr - -  0,433VTcr - -  T i0-3/v~, ma~g, 

Vg : Vcr -~ 0.433V Tcr - -  T 10-S/~g, mVkg, 

w h e r e  
f E  = t - -  0,055 [(Tcr - -  T)exp(--(Tcr - -  T)/200) 11/2; . 

/s = i - -  0,455 [l - - ( l  - -  (Tcr- -  T)/i90) 410,65; 

] v ,  = 0.221 ~ 0 . 7 7 9 e x p [ - - ( T c r -  T )~  

, S o  = S I T  = 273K, v = i0 -a mS/kg]; 

S ,  = S [ T  = 372R, p = l05 Pa ]~ i , 3 -10  -~ J/kg-K; 

Tcr --  647K; Vcr = 3.t7. ~0 -a mS/kg 

(Lhe s u b s c r i p t s  l and g r e l a t e  to  t he  c o n d e n s a t e - t w o - p h a s e  s t a t e  b o u n d a r y  and the  t w o - p h a s e  s t a t e - g a s  bound-  
a r y ,  r e s p e c t i v e l y ) .  

F o r  the  p r e s s u r e  both  at  the  b o u n d a r y  of t he  p h a s e  and o v e r  the  who le  t w o - p h a s e  r e g i o n ,  the  fo l lowing  
i n t e r p o l a t i o n  r e l a t i o n  h o l d s :  

p = [(T --247)/125 ]4,6q05 Pa. (16) 
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TABLE 3 

u/a, 0"0,5 I 0,5--i,5 
i 

I 

a I 1 [ t,t5 
b 2 1,7 

t,5--1501  15o 

t,8 [ --I0 
1,25 t,33 

Fo r  the t w o - p h a s e  region,  we will have 

E(v ,  1') = [TOp/OT - -  p ( T )  ] iv - -  v l ( T )  1-5 E l (T),  

S = S z ( r ) + [ v  - -  v z ( r ) ] d p / d T ,  

where  E l, SI, and p ( T ) a r e f o u n d  f r o m  (14), (15), and (16). 

In o r d e r  to check  the a c c u r a c y  of the model  obtained, we made  a s e r i e s  of c o m p a r i s o n s  with exist ing 
expe r imen ta l  and theore t i ca l  data.  

A c o m p a r i s o n  of the shock adiabat ic  [1] with the data of model  (9) and (10) showed that  the d i f ference  
be tween them with r e s p e c t  to  p r e s s u r e  is not m o r e  than 2o/0, while the p r e s s u r e s  on the  i sen t rop ics  d i f fer  by 
not m o r e  than 5%. 

The d i f fe rence  between the data on the veloci ty  of sound [12-14] in the region of uni form s ta tes  and the 
data g iven by (9) and (10) does not exceed 1%, and in the region of the two-phase  s t a t e s  it does not exceed 5%. 
The i sochore  heat  capac i ty  (15) d i f fe rs  f r o m  that  g iven by (9) and (10) by not m o r e  than 5%. 

Below we give as an i l lus t ra t ion  s o m e  theore t i ca l  data  on the shock adiabat ic  and the veloci ty of sound 
which is of i n t e r e s t  f o r  analyzing dif ferent  gasdynamic  p r o b l e m s .  

F igure  1 shows the r e su l t s  of ca lcula t ions  of the shock adiabat ic  of w a t e r  (1-6 a r e  the shock adiabat ics  
s t a r t ing  f r o m  the reg ion  of the t w o - p h a s e  s t a t e s  fo~; p0=10 ~ Pa and v0=0.1,  0.16, 0.2, 0.22, 0.5, and 1.0 m3/kg,  
r e spec t ive ly ;  7 is  the shock adiabat ic  of  wa t e r  s t a r t ing  f r o m  the point of the n o r m a l  s ta te  (T O =293~ and 
P0 = 105 Pa),  8 is  the  boundary  of the two-phase  region,  and 9 is the asympto t ic  of the l imit ing c o m p r e s s i o n  
fo r  v J v  = 4). 

The r e s u l t s  of ca lcula t ions  of the shock adiabat ic ,  s t a r t ing  f r o m  the no rma l  s ta te ,  can be approximated  
to within 20/o by the re la t ion  

N / a  o = a ~ bu/ao, 

where  a 0 is the veloci ty  of sound in the unper tu rbed  med ium (Table 3). 

It is  seen  f r o m  Fig. 1 that  the shock adiaba t ics ,  s t a r t ing  f r o m  the two-phase  s ta te ,  in a number  of cases  
.have an anomalous  f o r m :  When the p r e s s u r e  is inc reased  the degree  of c o m p r e s s i o n  d e c r e a s e s .  This  effect  
is s i m i l a r  to the wel l -known shock c o m p r e s s i o n  ef fec t  of porous  condensed media .  

Under  c e r t a i n  conditions the shock ad iaba t ics  f r o m  the reg ion  of the two-phase  s t a te  e n t e r  the region 
of the condensed s t a t e  and then re tu rn .  It should be noted that  in the l imi t  at  high p r e s s u r e s  all the shock 
ad taba t ics  approach  a l imit ing fourfold c o m p r e s s i o n  with r e spec t  to the initial volume.  

F igure  2 shows cu rves  of the  d is t r ibut ion  of the veloci ty  of sound along the two-phase  c u r v e  both the 
two-phase  s ide  and f r o m  the un i form side (the continuous cu rves  a r e  ou r  ca lcula t ions ,  and the dashed  cu rves  
a r e  the r e su l t s  obtained in [14]; 1, c r i t i ca l  point; 2, two-phase  medium;  3, un i form medium;  4, gas;  5, con-  
densed medium);  it is seen  that  when changing f r o m  the condensed s ta te  into the two-phase  region the veloci ty 
of sound d e c r e a s e s  f r o m  10 3 to (1-10 2) m / s e e .  

F r o m  the gas  s ide th is  t r a n s i t i o n  is  accompanied  by a jump of s e v e r a l  pe rcen t .  F r o m  the gasdynamic  
point of view the boundary  between the condensed s ta te  and the two-phase  s t a te  is iner t  wi th  r e spec t  to the 
p ropaga t ion  of sma l l  pe r tu rba t ions ,  which m a y  lead to the  o c c u r r e n c e  of d i f ferent  flow s ingula r i t i es .  

On the whole the  c o m p a r i s o n  and the ca lcula t ions  c a r r i e d  out show that  the in terpola t ion functions ob-  
ta ined re f l ec t  qui te  s a t i s f ac t o r i l y  the wel l -known the rmodynamic  p r o p e r t i e s  of  w a t e r  and w a t e r  vapor  in the 
p r e s s u r e  range  p > 10 5 Pa .  Hence,  the model  can be used to solve di f ferent  applied p r o b l e m s  in the  mechan ics  
of continuous med ia ,  p r o b l e m s  of the t h e r m a l  conduction with phase  t r ans i t ions ,  etc.  
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