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ABSTRACT 

 

The effect of variable rotation on the propagation of strong spherical shock wave in non uniform medium has 

been investigated expression for shock strength and shock velocity have been derived for two case (i) when 

shock is not effected by disturbances behind the shock and (ii) when the shock is effected by the overtaking 

disturbances in presence of a rotating gas with variable angular velocity. 
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I. INTRODUCTION 

 

The field of shock waves has tremendous potential for the 

researcher. Therefore, it has been receiving considerable  

attention of many workers, for example, Sedov (1959), 

Taylor (1950), Sakurai (1953), Chester (1954), Chinsnell 

(1958), Whitham (1958), Prasad (1990), Yadav (1992) etc. 

and many other. Considering the effect of overtaking 

disturbances on the propagation of strong diverging shock 

in non-uniform medium, the temperature variation behind 

shock front has been computed by Yadav et.al. (2001) 

have studied the propagation of spherical converging 

strong shock in uniform medium and obtained the change 

in entropy and temperature of medium due to propagation 

of spherical converging strong shock wave Yadav and 

Gangwar (2002) as studied the propagation of spherical 

converging strong shock in non-uniform medium. 

Recently, Yadav and Gangwar (2003) have studied  freely 

propagation of strong spherical diverging shock in non-

uniform medium. Very recently, neglecting the effect of 

rotation of the medium, Yadav and Singh (2004), have 

studied the propagation of strong spherical and cylindrical 

shock wave in the non-uniform medium for density 

distribution (i) 0=’rw , 0=’evr  and (iii) 0=’ log r,  

where ’ and w are the constants. The effect of variable 

rotation on the propagation of spherical strong shock 

waves in non-uniform medium has been investigated in 

this paper. Assuming an initial angular velocity 0 =’ r 

and initial density 0=’rw , where ’ , ’, w and  are 

constants, analytical expression for shock velocity and 

shock strength have been derived for two cases viz. (i) 

when shock is not affected by the disturbances behind the 

shock, and (ii) when the shock in affected by the 

overtaking disturbance. 

 

The relations for flow variables (pressure and particle 

velocity) are obtained and computed. The flow variables so 

obtained are discussed through figures. Results obtained are 

compared with those obtained for constant rotation. 
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II. BASIC EQUATION  

 

 

III. BOUNDRY CONDITIONS 
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FOR STRONG SHOCK WAVE 

 
THEORY 
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Strong shock in absence of overtaking disturbances 

 
SHOCK VELOCITY 

 
SHOCK STRENGTH 

                    

 
 

Strong shock in propagation in presence of overtaking disturbances 
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IV. SHOCK VELOCITY 

 

 
 

V. RESULT AND DISCUSSION 

 

The expressions for shock velocity (12) & (18) and shock strength (13) and (19) are derived for the strong 

spherical shock propagation in non-uniform medium having distance depended angular velocity (  r). 

Initially, taking U/a0 = 9.5 at r = 0.5 for   = 1.27, ’ =0.2,  = 2.5 and w = 0.35, profiled of the shock velocity,  

and shock strength are obtainedrepresented graphically (Fig.-1-10). It is observed that shock velocity 

continuously decreases with propagation distance r (Fig.-1) whereas it is increases with  (Fig.2) , w (Fig.-3) 

and  (Fig.-4). Freely propagating sgock velocity increases with angular velocty ’ (Fig.-5) whereas it 

decreases continuously when effect of overtaking disturbance is taking into account. 

 

In case of contant initial angular velocity, shock velocity for freely as well as EOD increases with agular 

velocity 0, Shock Strength decreases with r (Fig.-6).  (Fig.-09) and ’ (Fig.-10) and increases with  (Fig.-

7), Freely propagating shock strength increases with w (Fig-8) and decreases continuously when effect of 

overtaking disturbances are considered.  

Finally, expressions for the pressure and the particle velocity immediately behind the shock are obtained as . 

 These flow variables are numerically computed and presented in graph (Fig.-11-20). 

 

…(20) 

…[5]
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Fig.-5 
 

Fig.-6 

 

 
 

Fig.-7 

 

Fig.-8 
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Fig.-15 
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