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SYNOP 

This thesis entitled "Some Problems of Discontinuities 

in Physical Gas Dynamics" is divided into six chapters. 

Chapter I presents an introduction to the thesis. Chapter II 

deals with the propagation of weak discontinuities in ther-

mally conducting and dissociating gases. Chapter III dis-

cusses the formation of shock waves in Physical Gasdynamics. 

Chapter IV deals with the problem of breakdown of acceleration 

waves in radiative and vibrational non-equilibrium gasdynamies, 

Chapter V devotes to study some aspects of shock waves in 
is • physical `gasdynamics. The last one namely Chapter VÎ concerned. 

with the geometry of three dimensional radiative as flows. 

A brief description of each chapters is given below: 

hate : T4troduc t on 

In this chapter, a brief account of the fundamental 

ideas and features characterizing the gases coming under our 

review is given. This is followed by a brief historical 

survey of the previous studies made related to the present 

work. 

Cha to I: 	at 	sc o 	t o 	a 1 

	

Conducting * and Dissoeiat 	Gases** 

Using singular surface theory, the phenomena associated 

with the uniform as well as non-uniform propagation of weak 
*Acta Physica Hungerica, 1.5(2), 1978, pp-113.121. 

** Proe. Indian Academy of Sciences (Math. &i. ), Vol. 89, 
No. 1, 1980, pp. 5.80. 



discontinuities through thermally conducting and dissociating 

gases are studied. The basic differential equations govern-

ing the growth and decay of weak discontinuities are derived 

and solved completely. The criterion for decay or blow up 

of these discontinuities is obtained. It turns out that the 

thermal conduction and dissociation allow the existence of 

a singular surface carrying a weak discontinuity which grows 

into a shock and the role of dissociation and thermal conduc-

tion is to cause rapid damping in the formation of this shock. 

ghapter III: Frnti.Op.of ock av s .nPivsical asDnmics 

Following the analysis as given in Chapter II, we 

have studied in this chapter the formation of shock waves i.e. 

the termination of weak discontinuities into a shock wave in 

Physical Gasdynamics. We have divided the work into sections 

land II respectively. In Section 1, we have studied the 

entitled problem in vibrational and radiative non-equilibrium 

gasdynamics whereas in Section II, we have carried out the 

same analysis to radiation magnetogasdynamics. The differen-

tial equations for growth and decay of weak discontinuities 

have been formulated here. This class of equations have been 

solved completely and particular cases of plane and spherical 

waves have been discussed. The special and temporal extents 

of these discontinuities to generate into a plane and spherical 

shock waves have been indicated. It turns out that the vibra• 

tional and radiat'. ro nrn-equiiibrium allows the existence of a 



singular surface carrying a weak discontinuity into such 

uniform medium. This weak discontinuity may grow into a 

shuck and the role of vibrational non-equilibrium is to 

decrease the critical time for the formation of this shock 

whereas the effect of radiation heat transfer energy is to 

contribute damping in the formation of this shock wave. 

rn_abt_er.N: On the rkwn of cce a ate es 
Vibiational and~Radiative Non-F:ouilibrium 
Gasdynamics 

This chapter is devoted to the study of characteristic 

solution in the neighbourhood of the leading frozen charac-

teristics in relaxing and radiating gas flows. It is found 

that at the cusp of the envelope of intersecting forward 

characteristics, there occurs breakdown of the wave after a 

finite critical time. it is observed that there exists a 

critical value of the initial amplitude of the wave such that 

all compressive waves with an initial amplitude greater than 

the critical one will terminate into a shock wave due to non-

linear steepening while an initial amplitude less than the 

critical one will result in a continuous decay. 

chapter V: On dome çets o hack ves in Ph s cal 

2asdvnamics 

This chapter contains two sections. In the first 

section, based on Truesdell's analysis, the differential effect 



of shock fronts in non-equilibrium gasdynamics, has been 

studied. While in the second section, same analysis has been 
R 

extended to study the shock waves in magnetohydrodynamic flow 

with heat addition. The differential equations governing the 

flow have been integrated to represent the jump conditions 

across shock wave. These jump conditions have been solved 

for the density strength of the shock wave. As a result of 

this, the differential effects of shock front have been discussed. 

Chapter. VI: On the Geometry of Radiat ve Gas F1 ws 
~ wn 

In this chapter, we have discussed the geometry of 

stream lines in radiation gasdynamics. The purpose of this 

chapter is to investigate various dynamical and kinematical 

relations connecting the flow variables with the geometrical 

parameters of the stream line trajectories. The expressions 

for the tangent, principal. normal and binormals vectors and the 

curvature and torsion of the stream line are given in terms of 

the velocity components, the pressure, the density and the radia-

tion. The variation of pressure along stream lines, their princi-

pal normals and binormals are obtained. It turns out that the 

radiating character of the gas decreases the pressure gradient 

along the stream line. However, the pressure remains constant 

along the binormals. If the stream lines are straight lines, the 

trajectories of the principal normals lie in the surface of the 

constant pressure. Finally, the expressions for vorticity compo-

nents are found in terms of curvature of the stream lines, their 

principal normals and binormal.s . 
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