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ckgjh Å’ek lkszr dh mifLFkfr ,ao lkef;d fNnz;qDr ek/;e es ikjxE;laogu ;qDrpqEcdh; nzo 

xfrdh;Å’ek ,o nzO;eku lapj.k 

 
Mk0 :fp prqosZnh]  

xf.kr foHkkx]  

vkxjk dkWyst] vkxjk 

lkjka‛k ¼Abstract½ 

 

bl ‚kks/k i= esa geus f=foeh; vlaihM; ‚;ku nzo ds fNnz;qDr ek/;e es Áokg ij pqEcdh; ÁHkko 

dk vk¡dyu o O;k[;ks djus dk Á;kl fd;k gS] ;g O;k[;k fuEu fcnqavks dks /;ku es j[krs gq;sdh 

gS& 

1- nzo oS|qrh; laokgd gSA 

2- Áokg eqDr gSA 

3- ftl IysV ls ;g Áokfgr gks og fu;r pw’k.k ij gSA 

4- rki fu;r gSA 

5 bl ij ,d leku ¼vifjorZu ‚khy½ pqEcdRo yxk;k x;k gSA 

6- bl esa ckgjh Å’ek lzksr] ftldh x.kuk Ákpy]S}kjk dh tk;sxh] mifLFkr gSA 

bl ‚kks/k i= ds vUr es a geus osx] rki o lk¡nzrk xzk‛kksQ la[;k ¼Gr½ ÁkpyS,izkMV la[;k ¼Pr½ 

pqEcd‛khyrk ¼gkVZeSu vad M½ ckgjh Å’ek lzksr Ákpy Svkfn ds fofHkUu ekuksa ij gy fd;k x;k 

gSA lkFk gh mifjLrj ?k’kZ.k xq.kkad Hkh ÁkIr fd;k x;k gSA  

 

lkadsfrd ‚kCn& lapj.k] l?kurk] pqEcd‛khyrk] l aogu vkfn A 

 

1. Áos‛k ¼Introduction½ 

 

fiNys dqN o’kkZs a es iVyh; nzo Áokg] eq[;r% pqEcdh; ÁHkko es a nzo Áokg ij cgqr dk;Z 

fd;k x;k gSaA bl {ks= es vR;Ur ÁHkkoh ‚kks/k lkeus vk;k gSA vusdks a ‚kks/kkfFkZ;ksa vkSj oSKkfudksa}kjk 

fd;s x;s nzo Áokg ‚kks/k ij egRoiw.kZ fu’d’kZ dk Á;ksx df̀’k] isVªksfy;e] vkfn b.MLVªht ¼miØeksa½ 

es cM+s iSekus ij gks jgk gSA pqRcdh; nzo xfrdh; Áokg dk Á;ksx fMtk;fuax] dwfyax flLVeu 

¼‛kfryura=½ isV ªkSfy;e] dPps rsy ds ‚kqf}dj.k] iksfyej vkfn {k=ksa es O;kid Lrj ij gks jgk gSA 

Hkwfexr ty ds lzksr es Hkh bldk Á;ksx gks jgk gSA ;kekeksVks] bokeqjk ¼1½ us rkih; ÁHkko esa 

fNnz;qDr ek/;e ls gksus okys nzo ds Áokg ds lehdj.k ÁLrqr fd;sA jkfIVl vkSj ifMZfdl ¼2½ us 

laogu eqDr o`gn fNnz;qDr ek/;e es vuUr fNnz;qDr IysV ds lehdj.kkas ds gy ÁLrqr fd;sA 

xf.krh; {ks= esa tc ;s ‚kks/k py jgs Fks rc f=foeh; Áokg dh leL;k lkeus vk;h vkSj bl {ks= es 

Hkh o`gn Lrj ij dk;Z fd;k x;kA flag ¼3½¼4½ vkSj muds lg;ksfx;ks us frfoeh; Áokg ij Ádk‛k 

MkykA iqu% flag ¼5½ vkSj muds lg;ksfx;ksa us frzoheg; Áokg dk v/;;u fd;kA tcfd og Áokg 

pEcdh; ÁHkko ds vUrxZr laogu ;qDr] ‚;ku ,oa vlaihfMr nzo ij Fkk vkSj pqEcd vafeyEcor~ 

yxk;k x;kAdqekj vkSj muds lg;ksfx;ksa us bl v/;;u dks vkxs c<krs gq;s lery IysV ij bu 

ÁHkkoks dk v/;;u fd;kA bl {ks= esa fujUrjrk cuh jgsA D;ksafd vgen vkSj ‚kekZ ¼7½ us Hkh bl 

dk;Z dks vkxs c<krs gq;s bl Ádkj ds Áokg dks eqDr Áokg ekurs gq;s v/;;u fd;kAfpRrhckcw vkSj 

Álkn jkous bl {ks= dks xfr Ánku djrs gq;s  Å/oZ vuUr fNnz;qDr IysV vkSj fNnz;qDr ‚;ku 

vlaihMr nzo ds Áokg dk v/;;u fd;k tc fd og ikjxE; fy;k x;k vkSj ftldh lkef;d 

ikjxE;rk 
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              yh x;hA  

tgkW 0k   = ek/;e dh ek/; ikjxE;rk gSA 

l   = rjax nS/;Z]  = ikjxE;rk(<<<1) 
;g Á‛u blh ifjorZu ds vk;ke ifjorZu ds dkj.k f=foeh; cu x;kA blh dks usylu ¼9½ 

us vkxs c<krs gq;s dqN u;s Á;ksx Hkh fd;sA 

Vh0 v:.kkpye ¼10½ }kjk fd;s x;s dk;Z dks vkxs c<krs gq;s ;g ‚kks/k i= ÁLrqr gSA bldk 

eq[; mn~ns‛; Vh0 v:.kkpye ¼10½ }kjk fn;s x;s Áokg dk pqEcdRo ds ÁHkko es v/;;u 

djuk gSA 

 

2 xf.krh; lajpuk ¼Mathematical Model½ 

 

geus ‚;ku] vlaihM~;] oS|qrh; laokgd nzo dks o`gn fNnz ;qDr ek/;e es fy;k gSA tks fd 

Å/oZ lery IysV ls xqtjrk gSA IysV x* – z*  lery ij Å/oZ j[kh x;h gSA tcfd y*- v{k dks 

iVyh; vfHkyEcor~ ekuk x;k gSA nzo dk Áokg x*-v{k ds lkis{k eqDr Áokg oax u* ls gks jgk gSA 

nzo ds lHkh xq.kksa dk fu;e ekurs gq;s lehdj.k dks gy fd;k x;k gS dsoy rki ds lkFk ?kuRo 

ifjorZu dks fi.M cy ds lkis{k ekuk x;k gSA u*, v*, w* nzo ds osx ds x*, y*, z* fn‛kkvksa es 

?kVd gSA  rkieku T*A 
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                                …(7) 

tgkW ij  g, r, n, p*, P, µ, cp, k dze‛k% xq:Roh;Roj.k] ?kuRo] xfrdh; ‚;kur%] nzo dk nook] 

vk;ru izlkj xq.kkad] ‘;kurk] fof‛k’V Å’ek  ¼fu;fer nkc ij½ Å’eh; pkydrk gSA  

lhekUr voLFkk 

 …(8)                                                                                 

tgk¡ wT ,T  lery IysV o nzo ds rkieku gSA P eqDr Áokg dk fu;r nkc gS vkSj v>0 

fu;r gS vkSj&fpg~u n‛kkZrk gS fd pw’k.k IysV dh vksj gSA 

vfoeh; jkf‛k;ksa dks Á;qDr djus ij& 

1& Re=
𝑈𝑙

𝑣
 jsuksYMla[;k 

2& Pr =ÁkMV la[;k 

3& Sc=pehVla[;k 

4& Ko=ikjxE;rkla[;k 

5& Gs=xzak‛kksQ la[;k 

6& N=mRIykou vuqikr 

7& M=pqEcdh; Ákpy 

8& S=rki lkzsr Ákpy 

          

       

                          …(9) 

 lehdj.k (2) ls (7) fuEu izdkj ifjoZfrZr gksaxsA  
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      …(11)       

       

 

    …(12)   

…(13) 

 

                   …(14)

 

 tgkW & lhekUr voLFkk fuEu izdkj gSA  

 …(15) 

 

3- lehdj.kksa ds gy ¼Solution of Equations½ 

gy dks fuEu izdkj ekudj pyrs gSA  

   ….(16) 
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lehdj.k fuEu Ádkj ifjofrZr gksrs gSA 

  
                                          …(17)  

  …(18)

                                                                

 

…(19) 

   

…(20) 

 lhekUr voLFkk fuEu izdkj ifjofrZr gksxhA  

  

 

…(21) 

 lehdj.k 17 ls 20 dk gy fuEu izdkj gksxkA  

           

 …(22) 

  
                                        …(23) 

  
  …(24) 

 lkFk esa                                     …(25) 

 tc ge xq.kkadks dks , dze dk ysrs gS] rc lehdj.k fuUu izdkj gksrs gSA 
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 lhekUr voLFkk & 

                                                                                         

 gy ds fy;s v1, w1, p1 dks fuEu izdkj ekurs gSA  
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  ¼32½ ls ¼34½ ds lHkh ekukdksa ¼28½ ls ¼29½ esa j[kus ij &  

   
…(35) 

   
…(36) 

 and         
…(37) 

 ekuk gy fuEu izdkj gS & 

                                                         
…(38) 

                                                        
…(39) 

                                                        …(40)
 

 ¼38½ ls ¼40½ ds ekuksa dks ¼27½] ¼30½ vkSj ¼31½ esa j[kus ij & 
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1 1( , ) ( )cosy xyv y z A e e z     

1 1( , ) ( )siny yw y z A e e z    

1

0
1

1
Re Re

( , ) cos
Re

y

A M
k

p y z e z

 
    

  

1 11( , ) ( )cosu y z u y z 

1 11( , ) ( )cosy z y z   

1 11( , ) ( )cosC y z C y z 

2 2
11 11 11 11 0 11 11

0

0

0

1
Re Re Re Re ( )

( 1)
                                                            

u u M u v u Gr NC
k

u

k

 
             

 



2
11 11 11 11 0Re ( RePr) RePrS v           

2
11 11 11 11 0Re ReC ScC C Scv C      



IJPAS       Vol.03 Issue-01, (January, 2016)            ISSN: 2394-5710 

International Journal in Physical & Applied Sciences (Impact Factor- 2.865) 

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
International Journal in Physical & Applied Sciences 

                                         http://www.ijmr.net.in email id- irjmss@gmail.com  Page 28 

  

    

…(44) 

 vr% ¼41½]¼42½]¼43½ dk gy fuEu izdkj gksxk& 

  

                                                                                                                                                                                                                                             

                                                                                          …(45) 

  
…(46) 

 

 

…(47) 

 tgkW fu;e eku bl izdkj gksaxs& 

   

   

11 11 11

11 11 11

0, 0, 0 at 0

0, 0, 0 as

u C y

u C y

     


    

''
01

1 2

(Re Pr) ( Re )
31 2 3

( Re ) R (Re )
4 5 6

(Re Pr ) ( Re Pr) ( R)
1 11 12 17

( )( R)
18 20 23

( )
21 22 24

( , )

y y Sc y

Sc y y Sc y

y y y

yyy

y yy

A e B e B e

B e B e B e

u y z A e A e A e

A e A e A e

A e A e A e

   

   

     

   

  

  
 
   
 

    
 
   
   

cos z



''
0 1 1( )

1 6 3 4 5( , ) ( )cos
y y yyy z A e A e A e A e z

         

2 1( Re ) ( Re )
1 7 8 9

(Re )
10

( , ) (

                                                          ) cos

y Sc y Sc y

Sc y

C y z A e A e A e

A e z

     



  

 

2 2

0

2 2

1

1
Re Re 4 Re

;
2

Re Pr Re Pr 4
;

2

M
k

C

 
     

 
 

 
 

2

0

2

0

2

0

2

0

Re
;

1
Re Pr(Pr 1) Re

Re
;

1
Re ( 1) Re

M
k

Sc Sc M
k

 
 

   
 

 
 

   
 



IJPAS       Vol.03 Issue-01, (January, 2016)            ISSN: 2394-5710 

International Journal in Physical & Applied Sciences (Impact Factor- 2.865) 

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
International Journal in Physical & Applied Sciences 

                                         http://www.ijmr.net.in email id- irjmss@gmail.com  Page 29 

  
 

               
 

           

 

            

  

              

 

 

 

  

2 2 2

2

2

0

Re Re 4
;

2

1
Re Re 4 Re

;
2

Sc Sc

M
k

R

  
 

 
   

 


2 2
'' 1
0

RePr Re Pr 4

2

C 
 

1 1
3 2

1 1 1

1 1
4 2

1 1 1

1 1
5 2

1 1 1

Re Pr
;

( ) Re Pr( )

Re Pr
;

( ) Re Pr( )

Re Pr( )
;

Re Pr

A
A

C

A
A

C

A
A

C

  


       

 


     

 

   

6 3 4 5

2 2
1 1

8 92 2

( );

Re Re
; ;

Re

A A A A

Sc A ScA
A A

Sc

   

  
 

   

2 2
1

10 7 8 9 102

Re ( )
; ( );

Sc A
A A A A A


    



2
0 1

11

2 2

0

Re Pr
;

1
( RePr) Re( RePr) Re

Gr A
A

M
k

  


 
         

 

2
0 1

12

2 2

0

Re Pr
;

1
( RePr) Re( RePr) Re

Gr A
A

M
k

 


 
         

 

2
0 1

13

2 2

0

Re Pr ( )
;

1
(RePr) Re(RePr) Re

Gr A
A

M
k

 


 
     

 



IJPAS       Vol.03 Issue-01, (January, 2016)            ISSN: 2394-5710 

International Journal in Physical & Applied Sciences (Impact Factor- 2.865) 

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
International Journal in Physical & Applied Sciences 

                                         http://www.ijmr.net.in email id- irjmss@gmail.com  Page 30 

 

 

 

  

  

  

 

  

 

 

2
0 1

14

2 2

0

Re
;

1
( Re ) Re( Re ) Re

Gr ScA N
A

Sc Sc M
k

  


 
         

 

2
0 1

15

2 2

0

Re
;

1
( Re ) Re( Re ) Re

Gr ScA N
A

Sc Sc M
k

 


 
       

 

2
0 1

16

2 2

0

Re ( )
;

1
(Re ) Re(Re ) Re

Gr ScNA
A

Sc Sc M
k

 


 
     

 

1 2
17

2 2

0

Re
;

1
( ) Re( ) Re

R A A
A

R R M
k




 
         

 

1 2
18

2 2

0

Re
;

1
( ) Re( ) Re

R A A
A

R R M
k

 


 
       

 

1 2
19

2 2

0

2
3

20

2
1 1

0

Re ( )
;

1
( ) Re( ) Re

Re
;

1
( ) Re( ) Re

R A A
A

R R M
k

Gr A
A

M
k

 


 
     

 




 
           

 

2
4

21
2 2

0

2
5

22
'' 2
1 1

0

2
6

23
''2 '' 2

0 0

0

Re
;

1
( ) Re( ) ( Re )

Re
;

1
Re ( Re )

Re
;

1
Re ( Re )

A Gr
A

M
k

A Gr
A

M
k

Gr A
A

M
k



        




      




      



IJPAS       Vol.03 Issue-01, (January, 2016)            ISSN: 2394-5710 

International Journal in Physical & Applied Sciences (Impact Factor- 2.865) 

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
International Journal in Physical & Applied Sciences 

                                         http://www.ijmr.net.in email id- irjmss@gmail.com  Page 31 

 

 

  

  

  

 
,        

 

 

 vr% 

  

     

     

     

0 1

0 1

0 1

, ,

, ,

, ,

u y z u y u y z

y z y y z

c y z c y c y z



   



 

 

 

 

tgk¡ ij vkus okys eku fu;rgaSA 

 

2
7

24

2 2
2 2

0

8
25 14

0 1

Re
;

1
Re Re

;

Gr A N
A

M
k

A
A A

ScA




 
       

 


 

9 10
26 15 27 16

0 1 0 1

13
28 2

1 0

; ;
( )

;
Re Pr( )

A A
A A A A

ScA ScA

A
A

A k

 
 

    




16 19
29 302

0 11 0

; ;
Re ( )Re ( )

A A
A A

k RAA Sc k
 



11 12 13 14 15 16 17

18 19 20 21

31

22 23 24 25 26

27 28 29 30

;

A A A A A A A

A A A A
A

A A A A A

A A A A

      
 
     
     
      

2 13 23 28 3 14 25; ;B A A A B A A    

4 15 26 5 19 30 6 16 27 29; ;B A A B A A B A A A      

2
1

RePrC S

C C



  



IJPAS       Vol.03 Issue-01, (January, 2016)            ISSN: 2394-5710 

International Journal in Physical & Applied Sciences (Impact Factor- 2.865) 

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
International Journal in Physical & Applied Sciences 

                                         http://www.ijmr.net.in email id- irjmss@gmail.com  Page 32 

 mifjLrj ?k’kZ.k 

  mifjLrj ?k’kZ.k dh vfoeh; lajpuk fuEu izdkj gSA 

 

 ulSV vad  

 m’ek LFkkukUrj.k dh nj dk xq.kkad ulSd vad fuEu izdkj fn;k tkrk gSA  

 

 ‚ksjoqM la[;k 

 nzO;eku ifjorZu dh nj dk xq.kkad ‚ksjoqM la[;k fuEu izdkj gS &  
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fp=&10 

4- ifj.kke vkSj foe‛kZ(Results & Discussion) 
 

       geu s‚;ku] vlaEihM~; vkSj oS|qr laokgd nzo ds Áokg dk v/;u fd;k tks fd                 

og̀n fNnz;qDr ek/;e vkSj Å/oZ fNnzd lery IysV ls Áokfgr gksrk gSA bl nzo ij geus pqEcdh; 

Ákpy ¼M½ ds fofHkUu ekuksa ij pqEcdRo ds ÁHkko dk v/;;u fd;kA 

pqEcdRo ds ÁHkko es mifjLrj ?k’kZ.k ul sUVla[;k rki] l?kurk] osx vkfn dh x.kuk dh 

x;h gSA lHkh fp= y ds lkis{k [khaps x;s gSA 

fp= l[a;k&1  ;g osx pqEcdh; Ákpy M ds ÁHkko dh O;k[;k djrk gS vkSj bl fp= ls 

;g Kkr gksrk gS fd pqEcdh; ÁHkko c<+kus ij oax lh/kk <+ky ij c<+rk gSA 

fp= la[;k&2 ;g jsuksYM vad Re vkSj u ds chp [khapk x;k gSA blls Kkr gksrk gS fd 

Re ds c<us ij osx c<+rk gSA 

fp= la[;k&3 ;g fp= n‛kkZrk gS fd Sc c<+us ds lkFk osx u ?kVrk gS] fdUrq dqN 

vUrjky mijkUr ;g fu;r gks tkrk gSA 

fp= la[;k&4 ;g fp= n‛kkZrk gS fd K ds c<us ij osx u c<rk gSA 

fp= la[;k&5 ;g fp= ;g n‛kkZrk gS fd Pr c<us ij rki ?kVrk gSA 

fp= la[;k&6 ;g fp= crkrk gS fd Sc ds cnyus ij lk¡nz.k ij D;k ÁHkko iM+rk gSA ;g 

n‛kkZrk gS fd Sc ds c<+us ij lkanz.k c<rk gSA 

fp= la[;k&7 ;g mifjLrj ?k’kZ.k ij fofHkUu Ákpyksa dk ÁHkko n‛kkZrk gSA ;g n‛kkZrk gS 

fd S c<us ij ?k’kZ.k ?kVrk gSA K c<us ij ;g rhoz xfr ls c<rk gS vkSj M ds c<us ij 

Hkh c<rk gSA 

fp= la[;k&8 ;g Nu ulsV la[;k ij ProSdk ÁHkko n‛kkZrk gSA ;g n‛kkZrk gS fd Pr 

c<us ij Nu ?kVrk gS vkSj S c<us ij Nu c<rk gSA 

fp= la[;k&9 ;g ‚ksjoqM la[;k (Sh) ij Pr vkSj Sc dk ÁHkko crkrk gSA Pr c<us ij 

(Sh) 

c<+rk gS vkSj Sc c<us ij Hkh ;g c<+rk gSA 

fp= la[;k&10 ;g osx u ij Gr dk ÁHkko n‛kkZrk gSA 
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fu’d’kZ 

fNnz;qDr ek/;e esa laogu eqDr nzo ds Áokg ij gq;s ‚kks/k dk;ksZ ls Ásfjr gksdj Vh0 

v:.kkpye us ‚;ku vlaihM~; nzo ij Á;ksfxd fu’d’kZ fudkysA geus bl ‚kks/k i= esa muds }kjk 

fd;s x;s ‚kks/k ij pqEcdh; ÁHkko ds ifj.kke [kkstus dk Á;kl fd;kA geus ik;k fd 

1- nzo dk osx Gr, Re, Sc ds }kjk ÁHkkfor gksrk gSA Gr c<us ij osx c<rk gS fdUrq Re 

vkSj Sc  
           c<us ij ;g ?kVrk gSA 

2- pqEcd‛khyrk ¼M½ vkSj ikjxE; Ákpy c<us ij Hkh osx c<+rk gSA 

3- Pr ds c<us ij rki ?kVrk gS vkSj /khjs /khjs ;g lh/kh js[kk esa ifjofrrZ gks tkrk gSA 
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