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The equation of state of H, + He fluid mixture in the
region of partial dissociation”

Gu Yun-Jun Zheng Jun Chen Zhi-Yun Chen Qi-Feng' Cai Ling-Cang
( National Key Laboratory of Shock Wave and Detonation Physics Research, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621900, China)
(Received 7 July 2009 ; revised manuscript received 25 November 2009 )

Abstract

The H, + He fluid mixture will be dissociated into a three-component mixture composed of H, molecules, H and He
atoms at high temperatures and high pressures. The dissociation energy of H, molecule will be lowered due to the
interactions between all these particles. In this paper, the self-consistent fluid variational theory is used to calculate the
equation of state of H, + He fluid mixture in the region of partial dissociation, in which the various interactions between
particles and the correlation contributions to the dissociation energy caused by both the temperature and pressure effects are
taken into account. The dissociation degree and thermodynamic parameters are obtained from nonideal dissociation
equilibrium, which is determined self-consistently by the free energy function. Comparison was made with the available

shock-wave experiments, other theoretical calculations and Monte Carlo simulations.

Keywords: H, + He fluid mixture, equation of state, partial dissociation, self-consistent fluid variational theory
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