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ABSTRACT : The aim of the present Paper is to study the strong spherical shock propagation in a medium having 

constant solid body rotation. have studied the propagation of shock waves in non-uniform medium With CCW 

method. have investigated the influence of the initial density distributions o  evr, relations for shock velocity 

and shock strength in absence as well as in presence of overtaking disturbances have been derived flow variables. 

 

I. Introduction 

Introduction- Being an important phenomenon of present data research, the for Information and propagation of 

shock waves is are received considerable attention of many workers Using different techniques, many authors 

have studied the propagation of shock waves in uniform and non-uniform medium Whitham (Characteristic 

method). Chaturani (Similarity method, Kumar and Prakash (CCW method, without effect of overtaking 

disturbances) leave investigated the influence of the initial density distributions. 

The rotation of the fluid introduces two effects, viz. (i) initial density distribution and (ii) coriolis force, with the 

application of modified similarity method. Kumar et.al.(1978) have obtained numerical solutions including both 

of these effect Kumar and Chaturani(1980) used characteristics lt method to study the propagation of spherical 

shock wave through a rotating has and explained the behavior of shock variation with the advancement of shock 

most of the above mentioned researcher include the effect in the motion of shock waves Significance and 

importance of overtaking disturbances in the propagation of shock waves has been given by Yousaf (1985) and 

Yadav (1992), Tripathi (1995) used CCW method to study the propagation of weak cylindrical shock in a rotating 

gas and included the effect of overtaking disturbances on the shock motion. 

Basic Equation 

The equations governing the flow of gas enclosed by the shock front are 
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where, r is the radial co-ordinate, u (r, t), p (r, t) and p(r, t)are respectively, the particle velocity, pressure and 

density at distance r from the origin at time t and  is the specific heat ratio of the gas while v is the radial 

component of velocity[=0,1,2 for plane, cylindrical and spherical symmetries respectively] 

Boundary Condition- If, the boundary condition reduced by for strong shock 

 

Theory- The characteristic form of the system of the basic equation (1.a to 1-d) is,  
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( 3 ) 

( 4 ) 
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Strong Shock in absence of overtaking disturbance (SSAOD) 

 

   Substituting condition ( 2 )  in equation ( 3 ) and simplifying we get,  

 

SHOCK VELOCITY 

                                                            ( 7 ) 

 

 
 

 

 

 

 

 

 

SHOCK STRENGTH 
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Strong Shock in propagation on presence of overtaking disturbance (SSPOD) 

 

 

 

            ( 9 ) 

 

 

With the help of  ( 2 ) and equation ( 9 ), We have   

 

       ( 10 ) 

 
 

Now from the equation ( 2 ) 

 
Substituting these values in equation ( 7 ) and simplifying, we get   
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0 
0 0 

     ( 11 ) 

 

SHOCK VELOCITY 

        ( 12 ) 

 

             ( 13 ) 

 
 

Result & Discussion- The expressions ( 7 & 12 ) is obtained for the shock velocity for freely propagating strong 

spherical shock in a rotating gas and under the influence of overtaking disturbances. The expressions ( 8 & 13 ) 

is the corresponding relations for shock strength. Initially, taking U/ao=15 at r=0.31for  =l.4,   = 0.55 and o= 

0.5 the flow variables are computed and their profiles are discussed. Variation of shock velocity with propagation 

d istance r, specific heat ratio , density parameter   and angular velocity o. are shown in {Figure ( 1 , 2 & 4 )}.  

Shock velocity decreases with  as well as with propagation distance r {Fig..( 1& 2 )},where as it increases with o 

(Fig. 3 ) . The effect of overtaking disturbances is to enhance the shock velocity.  

Similarly, variation and percentage improvement in shock strength with r, ,  and o  are obtained and presented 

in figures (5 to 8)  Shock strength in both the cases (FP and EOD) decreases with r, and  {figures(5to 7)}, 

whereas, it increases with angular velocity o {figure(8)}. 

Expression for the pressure and particle velocity immediately behind the shock for freely propagating shock (p, 

u) and under the influence of overtaking disturbances (p*,u*) are 
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Fig.(1) Fig.(2) 
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Fig.(3) Fig.(4) 

 

  

Fig.(5) Fig.(6) 

 
 

Fig.(7) Fig.(8) 

  

 

 

Fig.(9) 

 

 

Fig.(10) 



International Journal of Scientific Research in Science, Engineering and Technology (www.ijsrset.com) 

    

 568 

  

Fig.(11) Fig.(12) 

 

  

Fig.(13) 

 

 

Fig.(14) 

 

 

Fig.(15) Fig.(16) 

 

REFERENCE :- 

 

[1]. A.H. Chister, J.B.Helliwell, J. Fluid Mech., 39 705 (1969) 

[2]. Chaturani, P. : Appl. Scientific Research, 23, 197 (1970) 

[3]. Chaturani, P.and Kumar, S. : Proc. Ind. Soc. Theo., Appli., March  23, (1978) 13 



International Journal of Scientific Research in Science, Engineering and Technology (www.ijsrset.com) 

    

 569 

[4]. Chester, W. Philso. Mag., 45 (7) 1253 (1955) 

[5]. Chisnell, R.F. Proc. Roy. Soc. (London), 232(A), 350 (1955) 

[6]. J.B. Singh, P.S. Singh, Nuovo Cimento D17, 335 (1995) 

[7]. J.D. Cole, C.Greifinger, Phys. Fluids 5, 1597 (1962) 

[8]. Yousaf, M. : Physics Fluids-2816, (1985) 1969  

[9]. Yadav, R.P., Anurag Sharma & R.P. Vasta: (2006) Effect of Axial Magnetic Field on Strong Cylindrical 

Shock in Dusty Gas: Proc. Nat Symp Ultrasonics, 15, 131  

[10]. Yadav, R.P. : (1992) Mod. Meas Cont. B, 46 (4) 1 

[11]. Yadav, R.P. &  Tripahi S. (1995) Astro PHy. Space Sci., 225, 67 

[12]. R.P. Yadav, Dharamer Singh, Rathesh and Manoj Yadav : Divergence of Strong Spherical Shock in 

Radioactive Atmosphere, XII Convention of U.P. Government College, Academic Soc. 84 (2007) 

[13]. R.P. Yadav, P.K.Agarwal and Atul Sharma : Atmosphere : Adiabatic and Isothermal Flow, Entropy, 8 143 

(2006) 

[14]. R.P. Yadav, Ranjeet Singh and S.Kumar : Shock Wave Interaction with Human Blood, 8th National 

Conference of ISMAMS, pp-19,20, Feb. 2011 

[15]. R.P.Yadav, Dal Chand and Manoj Yadav : Effect of overtaking disturbance on converging strong Spherical 

Shock Wave in Rotating Dusty Gas, Ultra Sci. Vol.21 (1), 15-24 (2009) 

[16]. S.I. Pai, Procc. IV Congress Theo. Appli., Mech. 89 (1958) 

[17]. T.S.Lee, T.Chen, Plant, Space Science, 16 pp-1483 (1968)  

[18]. Whitham, G.B. J. Fluid Mech., 4, 337 (1958)  

 


