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Abstract:-The nonlinear differential equations describing the structure of shock waves are reduced to a

system of two coupled nonlinear differential equations. An approximate analytical solution for such system is

obtained. This solution enabdes us to obtain the flow variables and the entropy as explicit functions of the

dimensionless coordinate x. The effects of viscosity and Mach number on the velocity, the pressure and the

entropy across the shock wave are then investigated.
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1 Introduction

The dructure of one-dimensond shock
waves is one of the important practica
problems in gas dynamics This problem
interested many authors [1-9] for some years,
and the search for solutions of Navier Stokes
equations has aways been their concern.

Ealy, Taylor [2] obtaned an explicit
solution of the Navier Stokes eguations, by
assuming a ocondant coefficient of viscosty
while neglecting the heat conductivity.

Hamad [10]
for a vaiade coefficient of viscodty that is
temperature dependent. The solutions obtained
by Taylor and Hamad are given in the foom x =
X (u) where x is the dimensonless distance
coordinate and u is the dimensonless veociy.

However, it is more useful to have the inverse

rdaion for this solution, but actudly no
rigorous procedure exids to determine such
inverse.

The am in this paper is to suggest an
andytica solution to the problem in the form u
= u (x). The other flow variables are therefore
described as explicit functions of x . For the
purpose of comparison with the results that
were obtained by Hamad [10] and Taylor [2],
the congants of integration in equaion (4.7)
and (4.8) (Hamad, [10]) are recaculated d the
inflection point where we set the origin for the
vaiadlex .

For the didributions of vdocity,
pressure and entropy indgde the trangtion region
we propose in the present paper the andytic
expresson given in equations (17) , (19) and





