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In [1] Novikov and Trelin proposed a graphoanalytical method of 
calculating entropy diagrams from experimental data on the speed of 
sound and the p, V, T relation. This method is based on two well- 
known thermodynamic equations for an isentropic process: 
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Here, a is the speed of sound, and AV is the change in specific volume 
in the isentropie process when the pressure changes from p, to Pz. 

It is clear from (1) that in such a calculation differentiation of the 
experimental  data is eliminated. The variation of the quantity (0V/ 
/0P)S along the isentrope as a function of pressure is not known in 
advance; therefore it has been proposed to evaluate the integral in 
the  expression for AV by successive approximations using two auxil- 
iary graphs: the isobar in V, T and (0V/0p) S coordinates. The details 
of the calculation are described in [1]. 

Below, an attempt is made to free this method of graphical con- 
structions. 

For each isobar the exerpimental  data on the p, V, T relation can 
be represented in the form V = f(T). 

Similarly, for each isobar we can write the temperature depen- 
dence of the derivative (0V/0p)s calculated from (1): 

(OV/OP)s = T (T). (2) 

The integral in the right side of the second of expressions (1) can 
be evaluated for any isentrope using one of the approximate integra- 
tion formulas, e . g . .  the trapezoidal rule, 
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Here, (0V/0P)S1 is the value of the derivative at pressure Pl, i . e . ,  
for the first point of the isentrope, and r is the still unknown value 
of the derivative at pressure Pz, which depends on the temperature at 
the point of intersection of the given isentrope and the lh isobar. This 
same temperature uniquely determines the value of the specific vol- 
ume  at the point of intersection of the isentrope and the th isobar; 

therefore, substituting V = f(T) and (3) in the second of relations (1), 
we obtain an equation for the unknown temperature 

i / ( T ) - - V I = - 2 - I  ~ ( T ) +  0V 
(b~'p)Sll (Pz - -  Px) (4) 

or  

F (T) -}- A ----_ 0. (5) 

Here, A is the free term of the equation, and VI is the value of the 
specific volume for the first point of the isentrope, i . e . ,  at pressure 

Pl. 
The above reasoning is equally valid for any other isentrope; con- 

sequently, having solved Eq. (5), we can obtain a single formula from 
which we then determine the temperature for the points of intersection 
of different isentropes with the Pz isobar. 

The functions if(T), ~p(T), and hence F(T), usually take the form 

of polynomials, it often being possible to confine oneself to polyno- 
mials of the second or third dgreee. For a polynomial of the second 
degree the solution of Eq. (5) has the following form: 

T -.~ a - -  ] / ' ~  cx. (6) 

Here, a, b, c are constants which are evaluated by performing simple 
ari thmetic operations on the coefficients of the polynomials f(T) and 
~p(T), and the parameter x is expressed in terms of the quantities 
(0V/0p)s1 and V1, i . e . ,  it has different values for different isen- 
tropes. 

Thus, by substituting different values of x in (6), we can calculate 
values of the temperature along the isobar for all the given isentropes. 
The corresponding values of V and (0V/0p) S are calculated from the 
relations V = f(T) and (2) and are then used to evaluate the parameter 
x for the next isobar. When calculated values of V and (0V/0p) S are 
available for at least two isobars it is desirable to use the more ac-  
curate Simpson's rule as an integration formula. In this ease, instead 
of (3) we obtain 
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As initial data it is pnssible to use the entropy data on the satura- 
tion line. 

Entropy of Argon (l /kg" ~ K) 
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The proposed method was used to calculate the entropy of argon 
at 120-270*K and 10-75 bar  In these calculations we used data on 
the speed of sound in argon from [2-4] and on the density of argon 
from [5]. Values of the entropy on the saturation curve were taken 
from [6]. The results are presented in the table. 

The changes in entropy along the 40 and 70-bar isobars were com- 
pared with the corresponding values based on Michel's data [?]. The 
discrepancy is of the order of 0.5-1%. 
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