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TABLE II. Sound velocity and ratio of specific 
heats in ar!!on. 

-============================= 
r~mpera-

t llrc Pressure r. (expt l. ) Vo(Gyorog) 
("1-::) (atm) (rn/ sec) (mlsec) 'Y 

1i3.15 1.00 308.1~ 308.06 1.6715 
10.00 308.~2 308,48 1.7030 
30.00 310.01 309 .95 1.7822 
50.00 312.29 312.23 1.8~7 
70 .00 315 .33 315.42 1.9485 

29-1.26 1.00 319.90 319 .88 1. 6714 
10.00 320.~9 320.53 1. 6978 
30.00 322 .~ 322.67 1.7628 
50.00 325.6':; 325.48 1.8325 
iO.OO 328.95 329.04 1.8985 

R, T, M are the gas constant, absolute temperature, 
and molecular \\"eight, respect ively; B*, C*, D* are the 
~cneralized virial coefficiel1 ts (Refs. 1 and 5); and 
p*, T* are the reduced density and reduced tempera
lure. Equation (1 ) is the form of the generalized vi rial 
equa.tion given by Hovi' (but the fourth virial coeffi
cient and its derivatives were added to Hovi's equation 
by the author) . 

The ratio of the heat capacities "y as a function 
of pressure and temperatures was calculated from 

ro2 
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FIG. I. Sound velocity in nitrogen as a function of prcssure. 
(X, present data; -, Gyorog's equation; 0, \'an Ittcrbeck's 
data!.) 

, V. 1I0\'i and R. :\asant'Il, :\nn . .-\cad. Sci. Fcnnicac Scr. 
. -wr, :-';0. J5 ( 1959). 

RESULTS AND CONCLUSIONS 

The free-gas sonic velocities and the specific·heat 
ratios are listed in Tables I and II. The data of this 
paper, the calculated values from Gyorog's equation, 
and van Itterbcck's data are comparetl in Figs. 1 and 2. 
).."ote that the agreement between the present data ( X) 
and the values calculatetl by Gyorog's equation (solid 
line) is excellent in all cases. However, van Itterbeek's 
data for nitrogen at the ice point are lower than those 
of the present paper. The deviation increases from 
about 0.5 m/sec at low pressures to about 2.3 m/ sec 
at high pressures. 

Also presented in Fig. 1 is a comparison between 
velocitv values for N2 calculated at 298.72°K bv 
Gyorog's equation and those of van Itterbeek2 at th'e 
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FIG. 2. Sound velocity in argon as a function of pressure. 
(X, present data; --, Gyorog's equation; 0, van Itterbeek's 
data3.) 

same temperature. Here it is seen that the van Itter
beek data agree with the predicted values except for 
his highest test pressure. 

In Fig. 2, the data of this paper for argon at the 
ice point are in vcry good agreement with those of 
van Itterbeek.3 But comparison betwecn thc calcu
lated values for argon at 2<;9.75°f\: and those of van 
Ittcrbeek at the same temperature shows some deyia
tion from thc prcdicted curve in the pressure ral1 ):!c of 
20 to 50 atm. The author's data at ~9·-L26 ° f\:, ho\\,e\'er, 
agrce with the calculated values. 
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