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SYNOPS]IS

This thesis entitled 'On Ppopagation of Discontimuities
in Physical Gasdynamics' is divided into five chapters.
Chapter I presents an Introduction to the thesis. Chapter 1I
deals with the propagation of weak discontinuities in
Physical Gasdynamics., Chapter 111 discusses some aspegts of
acceleration waves in dissociating geses. Chapter IV ds
devoted to study the geometry of streamlines in radiotive
and vibrational non-equilibrium gas flows and Chapter V is
concerned with the study of the downstream effects of shock-

waves in Non=equilibrium Megnetogasdynomics. The contents
of the various chapters are outlined belows

CHAPTER X3 INTRODUCTION

In this chapter, s brief historical review of the previous
studies reloted to the present work and the set of Nonelincap
differentiol equations gwverning the flows are given,

CHAPTER IX3 PROPAGATION OF WEAK DISCONTINUITIES IN PHYSICAL
GASDYNAMICS
In this chapter we have studied the propagation of weak
discontinuitics in various geseous mrdia, More specifically,
we have discussed the formation of shock waves, that is, the
termipation of weak discontinuities into a shock in these



media. This chapter is divided into five sections, In
section I we review the litersture on this subject. The
geversl theory for uniform as well as noneuniform propagetion |
of weak discontinuities is presented in section IX, The
following sections present the spplicetion of the theory
presented in section Il to Magnetogusdynomics with dissipetive
mechendss®, Noneequilibrium gasdynomics®™ o nd radiotion
Magnetogesdynomies®®®, It turns out that the role of electricel
and thermel conductivities in the case of Magnetogssdynamic
flow and dissociation (relaxation) in the case of noneequili-
brium gas flow is to ceuse domping in the formation of the
shock whereas radiation contributes to fast development of
shock in rodiating gases.

CHAPYER IITs ON SOME ASPECTS OF AGCELERATION WAVES IN
NONeEQUE LIBK 1UK DISSOCIATING GASES

This chapter deals with the propagation of aceelerstion
woves in dissociating geees. A differential equation governing
the locel and global betoviour of the smplitude of the wave
is formlsted ond solved, The dependence of wave amplitude
on time is studied and &ts local and globel behoviour with
pespect to growth and decay of the wave is discussed, The
problem of breskdown of wave is also studied,

®Int, J, Engng. Sci. Vol. 17 (1979), pp. 17-21
0 appl. Sci. Res., 35 (1979) 1-10.
eeomP, 30 (1979) o942



CHAPTER IVs ON THE GEOMETRY OF STREAM LIN'S IN RADIATIVE
AND VIBRATIONAL NONeEQUILIBRIUM GAS FLOWS

This chapter discusscs the geometry of stream lines in
three dimensfonal steady flow of a rediative and vibretional
fluide. The min purpose of this chapter is to investigate
various dynomical and kinemnticel relations comnecting the
flow quantities with the geomrtricsl parsmeters of the stream=
line trajectories, The expression for tangent, principel
normel and binormel vectors and curveture and torsion of the
stresmlines are given in terms of velocity components, pressure,
density, rediction ond relaxation variables, It turne out
that the radiating and relaxing character of the gas decreases
the pressure gredienmt along the streamlines but the trajectories
of the binormals lie on the surface of the constant pressure.
Finally, the vorticity components are found in terms of the
curvature of the streamlines ond the velocity gredient along
the streanlines, thedr principsl normels and binormels,

CHAPTER Vg SHOCK WAVES IN STEADY NONeEQUY LIBR IUM MAGNETO-
GASDYNAMICS
This chapter is devoted to study the downstream effects

of the propagation of shock weves attached to the leading edge
of on ebstecle in Noneequilibrium Magnetogasdynambo=r1ow,

More specifically, we hove obtained the expression for curvature
of the attached shock wave 4n such flows, It ds shown that the
attached shogck wove in twoedisensional flow pest & wedge begomes
curved on sccount of noneequilibrium dissocistion,
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