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apQ kU q? 
 

 
ap x`;`v g#n @mwrm| kw` krnE@y~ avs`n@y~ qW pYv`q h` sAkl~p pYk`X @k@rnE@y~ q x`;`vk~ mgQn~ vWm 
@h~wO@k`t@gn y. x`;`vkt e~ h#@rn~nt @vnw~ k`r~yyn~ q a#wQ bv apt pVQvr#n~ amEwO@vn~ kQv yEwO 
@n`@v|. ap @mhQ qW av{`rny krn~@n~ x`;`vkQn~ pYk`X vn aqhs~ e~ e~ x`;`vt s`@p~] bv, h` e~ e~ 
x`;`v e e~ sAs~k^wQyt s`@p~]v nQr~m`Ny vW a#wQ bv y. @m| s$m vQt m bthQryn~ @mn~ u_nQwv`qW @n`vW 
sAs~k^wQy q ym| pYm`Nykt x`;`@vn~ nQr~Ny vn bv q apQ kQy` sQtQmE. mQnQs` x`;` nQr~mQwyk~ y yn~n 
pYwQ@]p krn apQ mQnQs`, x`;`v h` sAs~k^wQy awr a#wQ ckYWy sm|bn~{y av{`rny krmE.  
 
@b`@h`~ p#rNQ sAs~k^wQn~vl ckYWy sAkl~py q#kgw h#kQ y. cWn sAs~k^wQ@yhQ q sQyl~l n#vw n#vw 
sQqEvn bv vQX~v`s @k@ryQ. x`rwWy sAs~k^wQ@yhQ ckYWy sAkl~py sAs`ry yn~@nhQ q a#w.a`r~yyn~ 
(@@vqQkyn~)  x`rwyt p#mQNWmt @pr ehQ wQbE@N~ q ckYWy cQn~wnyk~ bv p#h#qQlQ y. sAs`ry yn sAkl~py 
pY`g~ @@vqQk sAs~k^wWn~hQ wQbENE bvt s#kyk~ wQbQy h#kQ @n`@v|. e~ sAkl~py bthQrn~ p#mQNQ a`r~yyn~ 
vQsQn~ @g@nn lq~qk~ @n`@v|. eyt @h~wOvk~ vnE@y~ @vnw~ a`r~y y#yQ kQyn sAs~k^wWn~hQ sAs`ry yn 
sAkl~py q#kgw @n`h#kQ vWm y. sAs`ry yn vcn@yhQ q sAsrNy yn aqhs adAgO @vyQ. sAsrNy 
yn~nt iAgQrQsQ@yn~ circulation y#yQ kQynE l#@b|. e@hw~ circulation ynE @qn lq sAv^w p}yk qYvyk~ 
v#n~nk~ n#vw n#vw gmn~ kQrWm y. uq`hrNyk~ @ls r#{Qr sAsrNy gw h#kQ y. r#{Qr sAsrNy 
“@s`y` gw~@w~” bthQryn~ y#yQ ovEn~ apt ig#n~vEv q e~ pQLQb[ q#nEmk~ avEr#qE qhs~ gNnkt @pr q 
x`rwWyynt wQbW a#w. x`rw@yn~ bthQrt gQy r#{Qr sAsrN q#nEm ehQ qW ovEn~@g~ (bthQryn~@g~) 
sAs~k^wQy wOLt sWmQw a`k`rykQn~ av@X ~̀;Ny @krW a#w. e@ls av@X`~;Ny @kr#NE q#nEm bthQr 
sAs~k^wQk a`{Qpw&y wOL apt m n#vw l#@b|!  
 
r#{Qry sAsrNy vn~@n~ sw~w~vykO@g~ sQr#@rhQ a#wQ XQr` sh {mnQvl y. XQr` sh {mnQ n#wQv r#{Qr 
sAsrNyk~ g#n sQw` gw @n`h#kQy. apt qYv m`{&yk sAsrNy q#k gw h#kQ y. ap q#n~ @y`q` gn~n` 
sAsrN sAkl~py klQn~ s[hn~ krn lq prQqQ bthQrQn~ l#bENE ekkQ. sAsrNy yn~n sWmQw circulation 
yn sAkl~pyt ap vQsQn~ aq @y`q` gnE lbn vcny @vyQ. apQ aq e~ sWmQw sAkl~py wrl gwQk@yhQ 
(Fluid Dynamics) @mn~ m vd`w~ s`{`rN v @@qXQk @]wY (Vector Fields) sm|bn~{@yn~ q @y`q` 
gn~@nmE. bthQr sAsrNyt (circulation) avk`X@yhQ ym|kQsQ p}yk~ wQbQy yEwO y. e@hw~ sQAhl 
sAs~k^wQ@yhQ sAsrNy yn~n eyt vd` pLl~ aqhsk~ @gn @qyQ. a@p~ sAsrNyt avk`X@yhQ a#[Q sAv^w 
p}yk~ wQbQy yEwO m @n`@v|. sAs`r@yhQ s#rQsrN sw~w~vyn~t avk`X@yhQ a#[Q sAv^w p} n#w. a@p~ 
sAs~k^wQ@yhQ h` a@p~ x`;`@vhQ sAv^w p} @n`m#wQv vEv q sAsrNy g#n kw`kL h#kQ y. e@hw~ 
iAgQrQsQ@yhQ a#w~@w~ sAv^w p}vl @k@rn sAsrNykQ. iAgQrQsQ circulation sh sQAhl sAsrNy ynE 
ekk~ @n`v @qkk~ bv v#thQy yEwO y. e@hw~ aq circulation yn~@nhQ sQAhl pqy @ls sAsrNy yn~n 
@y`q` g#@nyQ. k#lNQy vQX~v vQq&`l@yhQ v&vh`rQk gNQwy, @x_wQk vQq&`v yn vQ;yn~@gn~ ekk~ @h`~ 
h#q#rWmt @w~rW a#wQ sQsEn~t @m| pQLQb[ wvw~ kr#NE q#ng#nWmt h#kQvnE a#w.  
 
sQAhl@yhQ (@hL@yhQ) h` @vnw~ pY`g~ @@vqQk x`;`vl sAs`ry yn vcny @h`~ @vnw~ ev#nQ vcnyk~ wQbWm 
nQs` aq`L sAs~k^wWn~hQ jnw`v sAs`ryk~ g#n sQwn~nt pEr#qE vW y#yQ ymkO kQyn~@n~ nm| e~ hEqE 
mns~g`wyk~ m pmNkQ.  sAs`ry yn vcny e~ mQnQsEn~ nQr~m`Ny kr a#w~@w~ wm sAs~k^wQ@yhQ wQbR ym| 
aqhsk~ pYk`X kQrWmt y. e~ aqhs e~ mQnQsEn~ lb`gw~@w~, enm| nQr~m`Ny kr gw~@w~ @k@s~ q yn~n apt 
nQX~cQwv m kQvh#kQ @n`@v|. mQnQs~ s~vx`vyn~ nQrW]Ny kQrW@mn~ ev#nQ sAkl~pyk~ nQr~m`Ny kr gw~w` 
vQy h#kQ y. pEnr#w~pw~wQy @h`~ eyt kQt|tE aqhs~ apYQk`nE jnw`v awr @mn~ m bthQr a`sQy`@vhQ q 
gYWsQ@yhQ q jnw`v awr wQbW a#w. sQyUm pY{`n a`gm|vl p`@h~ m @m| aqhs qk~nt a#w. kYQs~wQy`nQ h` 
k@w`~lQk a`gm|vl q n#vw ipqWmk~ g#n kQy#@vyQ. mQnQs` mrN@yn~ psE avs`n vQnQX~c@y~ qW ek~@k`~ 
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s~vr~gyt n#w~nm| sq`k`lQk ap`yt y#@vyQ. @vnw~ vcnvlQn~ kQv@h`w~ mQnQs` mrN@yn~ psE ek~@k`~ 
s~vr~g@yhQ n#w~nm| sq`k`lQk ap`@yhQ upw lbyQ.  
 
@my n#vw ipqQmk~ @n`@v| y#yQ ym| kQsQvkOt kQv h#kQ y. kYQs~wQy`nQ h` k@w`~lQk a`gm|vlt anEv mQnQs`t 
sq`k`lQk a`w~myk~ a#wQ b#vQn~ mrN@yn~ mQnQs~ jWvQwy @kLvr @n`vn~@n~ y#yQ ym| kQsQvkO kWmt id a#w. 
@@vqQk a`gm|vl q sq`k`lQk a`w~myk~ a#w. e@hw~ ovEn~t n#vw ipqWmk~ g#n kWm aphsEvk~ @n`@v|. 
eyt ek~ @h~wOvk~ vn~@n~ @@vqQk a`gm|vl e@s~ n#vw ipqWm| r`XQyk~ wQbWm y. a@nk~ @h~wOv e~ n#vw 
ipqWm| os~@s~ n#vw n#vww~ mQnQsEn~ @ls m ipqWmt a#wQ h#kQy`v y. mQygQy mQnQskO sq`k`lQk a`w~myk~ 
a#w#yQ s#lkOv q n#vww~ mQnQskO @ls ipqEn@h`w~ evQt a#w~@w~ klQn~ sQtQ w#n#w~w` m @n`@v|. mQnQskO 
@ls @n`ipqW @vnw~ sw~w~vykO @ls upw lq@h`w~ ww~w~vy wvw~ brpwl @vyQ. evQt e~ sw~w~vy` klQn~ 
sQtQ mQnQs` m y#yQ kW@m| qW g#tU mwO@vyQ. eb#vQn~ sq`k`lQk a`w~myk~ g#n kQy#vEn q, n#vw ipqWmk~ g#n 
kWmt @@vqQk a`gm|vlt aphsEvk~ n#w. e@hw~ kYQs~wQy`nQ h` k@w ~̀lQk a`gm|vl ww~w~vy wrmk~ @vns~ 
@vyQ. e~ @vnst @h~wOv e~ a`gm|vlt anEv mQnQs` mQy y$@mn~ psEv n#vww~ @m| mnE;& @l ~̀k@yhQ nRpqWm y. 
ehQ mQnQs` upqQn~@n~ ek~@k ~̀ s~vr~g@yhQ y; n#w~nm| sq`k`lQk ap`@yhQ y. eb#vQn~ mrNyk~ h` mrNQn~ psE 
@vnw~ ek~ ipqWmk~ @h ~̀ l#bEN q kYQs~wQy`nQ h` k@w`~lQk a`gm|vl n#vw ipqWmk~ g#n @n`kQy#@vyQ.  
 
sAs~k^wQn~ anEv sAkl~p nQr~m`Ny @vns~ vn~@n~ @k@s~ q yn~n @m| uq`hrN@yn~ q p#h#qQlQ vQy yEwO y. 
sq`k`lQk a`w~myk~ shQw mQnQs` mrN@yn~ psE @vnw~ s~vr$pykQn~ @vnw~ w#nk (s~vr~g@y~ @h`~ ap`@y~ 
@h ~̀) jWvw~vWm kYQs~wQy`nQ h` k@w`~lQk a`gm| upw l#bR sAs~k^wWn~hQ n#vw ipqWmk~ @ls @n`s#l@kyQ. 
e@hw~ sq`k`lQk a`w~myk~ (@h ~̀ prm`w~my smg ekwO @n`vENE a`w~m`AXOvk~) mrN@yn~ psE vQvQ{ 
s~vr$pvlQn~ n#vw n#vw jWvw~ vWm h` mQy y$m @@vqQk sAs~k^wWn~hQ pEnr#w~pw~wQy @ls s#l@kyQ. 
sq`k`lQk a`w~myk~ g#n kw`@n`krn @}rv`q bEq~{`g@mhQ pEnr#w~pw~wQy (a#w#m| @b`r# pN~dQwyn~t 
anEv pEnb|xvy) sQqEvn~@n~ @h~wOPlv`qW qhmk~ nQs` y.  
 
pY`g~ @@vqQk sAs~k^wWn~hQ a`w~my yn~n sAkl~pyk~ @ls @n`wQ@bn~nt a#w. e@hw~ sAs`r ckYy h` n#vw 
ipqWm yn sAkl~p wQ@bn~nt a#w. klQn~ s[hn~ krn lq a`k`ryt e~ sAkl~p @g`dn#@gn~nt a#w~@w~ 
mQnQs~ cr~y`vn~ nQrW]Ny kQrW@mn~ vQy h#kQ y. e@s~w~ n#w~nm| {&`n v#dR s^;Wn~ mns qQyENE  kQrW@mn~ 
sw~w~vy` ssr s#rQsrnE q#kgw~w` vQy h#kQ y. {&`n h` @y`~g kYm qEr~vl kr y`g h` @h`~mvlt y$m 
bthQrQn~ p#mQNQ a`r~yyn~@g~ (@@vqQkyn~@g~) pYwQpw~wQy vQy. e~ smg ovEn~ a`w~my yn sAkl~py q x`rwyt 
h[En~v` @qn~nt a#w#yQ sQwQy h#kQ y. a`w~my x`rwyt p#mQNQ@y~ bthQr a`sQy`@vn~ vQy yEwO y. e~ a`w~m 
sAkl~py x`rw@y~ wQbR pEnr#w~pw~wQ sAkl~py smg mQXY kr xv@yn~ xvyt gmn~krn a`w~my h` e~ smg 
bYh~mn~ h` prm`w~m sAkl~p nQr~m`Ny kQrWmt @@vqQk sAs~k^wQyk~ x`rw@y~ nQr~m`Ny kL bY`h~mNyn~ 
smw~ vW a#wQ bv cQn~wn vQk`Xy os~@s~ p#rNQ x`rwy @qs bln kl @pnW yyQ.   
 
ihw s[hn~ an~q@m| b#rHr#m| sAkl~pyk~ @n`vEN q sEqE p`tt a@p~ a#wQ k#m#w~w q, sEqE p`t kU p`tt 
vd` uss~ @ls s#lkWm q x`rwyt bthQrQn~ p#mQNQ pQrQs~ vQsQn~ a#wQ krn lq~qk~ bv @pnW yyQ. x`rwyt 
a`r~yyn~ p#mQNWmt @pr ehQ sQtQ@y`~ k`l vr~N vRh. @mhQ qW n#vw n#vw av{`rNy kL yEwO kr#Nk~ 
vnE@y~ a`r~yyn~ (@@vqQkyn~) p#mQNWmt @pr x`rw@y~ sQtQy jny` qYvQdyn~ @n`vR bv y. qYvQdyn~ x`rwyt 
p#mQN a#w~@w~ kYQs~wO pRr~v pn~sQy@y~ qW pmN y. e~ vn vQtw~ a`r~yyn~ evkt p#vwQ pY`g~ @@vqQk 
sAs~k^wQy smg mQXY vW @@vqQk sAs~k^wQyk~ bQhQ kr avs`n y. a`r~yyn~ x`rwyt p#mQNWmt @pr ehQ vQsR 
jnw`v a`r~y @h ~̀ qYvQd @h`~ @n`vRh. an`r~y yn~@nn~ anQv`r~y@yn~ m qYvQd yn~n gm& @v|y#yQ sQwWm v#rqQ 
y.  
 
x`rwyt bthQrQn~ p#mQNQ a`r~y@y`~ sEqE p#h#wQ smk~ a#wQ ay vRh. a`r~y a`{Qpw&y (a#w~wt m @@vqQk 
a`{Qpw&y) x`rwy pEr` p#wQryw~ m sEqE p#h#@y~ pY{`nw~vy q @@vqQk sAs~k^wQy wOL iqQrQyt @gn e~mt 
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bmENn~ smw~ vW a#w. bmE@N`~ vr~N @x~qyk~ a#wQ kLh. x`rw@y~ kOl kYmy mElQn~ m p#n n#gO@N~ bthQrQn~ 
p#mQNQyvRn~@g~ a`{Qpw&y @h~wO@k`t@gn y. ovEhE wm vr~gy, wm sEqE vr~Ny a`qQy uss~ bvt sm|mwyk~ 
x`rwy pEr`m a#wQ kQrWmt ktyEwO kLh. @m| nQs` sEqE hmk~ a#wQ ay uss~ @lsw~ kU hmk~ a#wQ ay phw~ 
@lsw~ sm`j@y~ s#lkQNQ. ym| ayErkQn~ a`r~yyn~ kU vW ovEn~ x`rwyt p#mQ@Nn vQt ehQ sEqE hm a#wQyvEn~  
sQtQ@y~ nm| @@vqQk a`{Qpw&y x`rwy pEr` p#wQr yw~ m kU uss~ @ls s#L@knR @n`anEm`n y.  evQt sEqE 
phw~ @vyQ. e@s~ vR sm`jyk “apQ kU” q#yQ asnv` @vnEvt  “apQ sEqE” q#yQ  a#sWmt wQbENQ. sEqE uss~ kr 
sLkmQn~ kU phw~ kQrWm avEr#qE pn~sQyykt @pr yE@r`~pWyyn~ x`rwyt h` lAk`vt p#mQNW@mn~ psE wvw~ 
wWvY vn~nt vQy. q#n~ apt sEqE p`tt vd` p`tk~ n#w. sEqE pQrQsQqE k@m| q p`t y. @my psEgQy avEr#qE 
pn~sQyy wOL wvw~ whvEr# vRENE avEr#qE wOn~ h`rq`hk sEqE a`{Qpw&yk~  hrh` gl` en~nkQ.  
 
ap sm`jy vQsQn~ sEqE uss~ @ls s#l@kn~@n~ x`;`@vn~ ev#n~nk~ h#M@vn nQs` @n`@v|. sEqE yn vcny kU 
yn vcnyt vd` uss~vn @ls kQsQvkO vQsQn~vw~ vcn nQr~m`Ny @krW n#w. vw~mn~ sQAhlyn~ sEqE uss~ 
@ls slkn~@n~ x`;`v e@s~ kQyn nQs` @n`@v|. ey x`;`v ik~mvR sAs~k^wQk l]NykQ. sAs~k^wQk 
a`{Qpw& @qkk~ @h~wO@k`t@gn aq ey sQqEvn bvt s#kyk~ wQbQy h#kQ @n`@v|. @m| a`{Qpw& @@vqQk 
a`{Qpw&y h` bthQr yE@r`~pWy  sAs~k^wQk a`{Qpw&y @vyQ. @@vqQkyn~ x`rwy pEr` a`{Qpw& p#wQrvWmt 
@pr q sEqE h` kU ar#w @qn vcn pY`k^w x`;`vl wQbENE bv nQs#k y. e@hw~ sEqE h` kU awr {Er`vlQk 
sm|bn~{yk~ wQbE@N~ q n#w~ q yn~n q#n g#nWmt h#kQ kYmyk~ n#w. e@s~ wQbEN q apt nQs#k@yn~ m pYk`X 
kL h#k~@k~ ev#nQ {Er`vlQyk sEqE ihLQn~ m @n`sQtQ bv y.  
 
mh`c`r~y nlQn~ q sQl~v` 
 
 
 
 


