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Analytical Representation of the Thermodynamic
L3 L3 L3 L3 L
Functions of Dissociating Air
V. V. MIigHATLOV
Institute of Mechanics, Academy of Sciences of the USSR, Moscow
NALYTIC expressions for the thermodynamic functions Let us consider the equations of the chemical reactions
of dissociating air are obtained on the basis of an ap- proceeding in air at high temperatures:
proximation of the statistical sums of the gas particles. 1ev o
As is known, at temperatures of the order of 200°C and 0+ 51lev=0+0
above there is a marked excitation of vibrational degrees of Ny +97evea N+ N
freedom of air molecules, whereas at a temperature of the N +0=2NO0 -+ 649 ev
order of 2000° the molecules begin to break down into atoms Th Tibri ditions for th ions h he £
or dissociate. This dissociation is paralleled, however, by e equilibrium conditions for these reactions have the form
continuing processes of excitation of new vibrational and n’ _ 1 _poar
electronic levels, as well as by the process of excitation of those N fo €
rotational levels that depend on the rigidity of the atomic . R
bond in the molecule. ny® _ f¥? o—Da/kT O
When all these phenomena are taken into account, the ex- (A F e
pressions for the thermodynamic functions of dissociating air noy fofw
. . . . N Y —De/kT
become very cumbersome. This makes it practically im- " 7 e
possible to use them directly in flow computations. vo vo
We can, however, obtain relatively simple and accurate where
expressions for the thermodynamic functions of dissociating f = statistical sums of particles, i.e., sums of the form
air, provided we neglect processes of additional excitation of > gio— /KT

degrees of freedom of the particles.
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Translated from Inzhenernyi Sbornik (Engineering Collec-
tion) 28, 36-43 (1960). Translated by Faraday Translations,
New York.

dissociation energies of molecules
Boltzmann’s constant
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statistical weight of the state with energy e;
number of particles of a given kind in volume V



