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Well-posedness of solutions for Navier —Stokes — Cahn — Hilliard

system in one dimension

WANG WeiYi

TONG TianJiao

CHEN YaZhou*

(College of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: This paper is concerned with a diffusive interface model for immiscible gas —liquid binary fluids. The pe-

riodic boundary value problem for a compressible Navier —Stokes — Cahn — Hilliard equation is discussed, and the

van der Waals equation of state, which is non-convex for density and is the classical model for gas —liquid phase

transition, is employed. In addition, we make use of the monotonic decomposition of pressure combined with the

energy estimation method to overcome the difficulty caused by the non-convexity of the state equation, and the up-

per and lower bounds of the density are obtained. For any initial value ( density without vacuum) , the global exist-

ence and uniqueness of strong solutions is thus proved. The results indicate that there is no shock or vacuum phe-

nomenon in the gas —liquid phase change problem.

Key words: Navier —Stokes —Cahn —Hilliard (NSCH) equations; van der Waals equation of state; gas —liquid flow
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