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Thurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki, Vol.. 2, pp. 137-139, 1966 

Recently mercury has been attracting more and more attention. 
This is because, in the first place, it has been planned to use it in its 
liquid and vapor phases as a heat conductor and working substance in 
a whole range of power equipment. It is therefore clear that a study 
of its thermodynamic properties is of special importance. There have 
been several attempts to prepare tables of the thermodynamic pro- 
perties of mercury. Reference can be made to the tables of Scheldon 
[1] and Eck [2], and to the results of Vukalovieh and Fokin I and 
others. 
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Fig. i~ Values of the derivative 
(ovlo;h for mercury in the form 
of isobars and saturation lines. 

In constructing the entropy diagram (t, S) for mercury, the 
authors used a method which employs experimental data on the 
velocity of sound, the essence of which is as follows. As is well 
known, the velocity of sound c can be expressed in terms of a specific 
volume v and the derivative (Op / Or) 8 by the equation 

c = Y - g v ~ ( O p l O ~ , h  . (1) 
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Fig. 2. Isentropic curves for mercury in the coor- 
dinates v, t, constructed from data on the velocity 

of sound. 

tM. P, Vukalovich, L.P. Fokin, The Thermodynamic Proper- 

ties of Mercury [in Russian], Moscow Power Engineering Institute 

Report, 1963. 

From the available PVT data it is possible, for a given value of 
the velocity of sound, to calculate the derivative (01, / 0v)s for the 
given state. Then; using the expression for the exact differential of 
the volume 

(~ (~ . .  dr= ~-p ~dP+ Np 

for the condition s = const we have 

Or) IOv k 
av = ~ ~ dp, or Av = t ~ L  Ap. (2) 

Equation (2) makes it possible to calculate the change in specific 
volume v for a chosen isentropic curve s = const and a given pressure 
change Ap. 

Thus an entropy diagram can be constructed directly from the 
experimental data. 

Previously the authors measured the speed of sound in saturated 
and superheated mercury vapor in the temperature range 228-400* C 
and pressure range 0 .05-2 .2  kg/cm z. The error in determining the 
velocity of sound did not exceed 0.5%2 

To check the results, the specific volumes of the vapor were 
calculated from the same equation as used by Vukalovich and Fokin. 
In addition, the same ps-S (pressure-entropy) dependence was taken 
on the saturation l ine.  

Values of the derivative (Or / Op) s (Fig. 1) were calculated 
from equation (1)~ and using these values the isentropic curves in the 
coordinates v-t (Fig. 2) were constructed, providing sufficient accuracy 
for t-S diagrams to be plotted. V and t were eMculated at each point 
on the isentropic curve, using the parameters of the previous point 
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Fig. 3. Isobars for mercury in the 
coordinates t, S. 

by the method of successive approximations. The origins of all the 
isentropic curves lay on the line of saturation. The results of the 
calculation of the isobaric and isentropic curves in the coordinates 
v-t were used to plot isobars and isochors in the coordinates t ("C) and 
S (kcal/kg.deg) (Fig. 3 and Tables 1 and 2). 

In Fig. 8 are also shown isobars, indicated by the broken lines, 
for p = 0.1, 0.12, 0.3, and 1.4 k g / c m  z, taken from the data of 
Vukalovich and Fokin. Near the saturation line the isobars almost 
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coincide with the present results (eominuous lines), but diverge some- 
what at higher temperaturesl however, in all eases the maximum 
deviation does not exceed 1%. 
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