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Abstraet 

We cons lder a simple Ó10del for a vortex rlng In an Incompresslble, lrrotaUQnal flUid wtthtn an 

lnflIUteclrcular cyllnder. 1l1e effects of theboundmr, !lt whWh th{! md1!ll dm1V!ltivll of thé flów potentlal 
Is requlred to varush, on the axial flow Is examlned and fOlUld to be neglJglble as long as the cyllnder 
radJus Is at least twtce that of the vortex ringo 

Efectos de borde en flujo vortice 
Resum en 

Se considera un modelo simple para un anillo vórtice en un fluido lrrotaclonaJ e incompresible en 
el Interior de un c1l1ndro circular infinito. Se examina los efectos del borde sobre el flujo axial , en el cual 
se requiere que la derivada radJal deJ flujo potencial sea cero y se encontró que es Insignificante mientras 
sea el radio del clllndro como mínimO dos veces el radio del anillo vórtice. 

The motlon of vortlces , a fasclnatlng phe­ desertbable by a scalar flow poten tlal U. The 
nomenon treated In cJasslcal hydrodynamJcs, clrculaUon In tegral abou l the vort.ex core Is a ­
contlnues to be of tnterest in vartous modero swned. to have the value 2, which leads to tbe 
settlngs . For example , the generaUon and f10w of s imple bouodary value problem (In cylJndrtcal 
vortlces wru; proposed by Feynman 11) as a mech­ coordlnates p, z; there Is azlmuthal symmetry). 
anlsm for detennJntng the critlcal veloclty of 
superflutds In restrtcted geometrtes and Peshk(>v (la) 
121 subsequentJy found that super-f1ow data 
could be fU saUsfactorUy u tng clas slcal vortex 

(1 b)
flow In an unbounded Ideal fluid . in thls br1ef 
note we present a sunple model to examJne 
boundary effects 00 the axial f10w veloclty of a 
vortex rlng down tbe axis oC an tnf1n1te cylJnder. 

dUaldp (a.,z) = O. (le)
Although lhe results do not relate dlrectly to 
vortex generaUon In superflulds. tbey do conftnn 

Also. It 18 assumed lhat Ua vanJshes as
Pesbkov's assumptlon that boundary effecl.s 

z ~ ± oo. Here e denotes the untl. s tep funetlon .
should not be Important. 

The solu tlon to (1) Is elemen l:aJy 131 
Conslder a vortex rtng slngulartty of untt 

radlus coaxtal wtth an 1nftnlte cylJnder of radlus 
_ ~ ~ JO(pJn/a)J¡ Un/ a) -jn Iz I /a n( )a > l. The rematnder of the fluid Is assumed lo (2)Ua(p,z) - ~ :J. e sg'-0

be irrotaUonaJ and Incompresslble, and so Is a n= 1 jnJQUn) 
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Figure 1. Flow potential a long the cylinder axis. Dashed curve: a = 2; dash-dot curve: a =5; 
dotted curve: a = 10. The solid curve reoresents Eq. (4). 
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Figure 2 . Axial flow speed. The curve designation is the same as for Figure l . The dotted 
curve overlaps the solid curve and cannot be dist inguished. 
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where the jn are tbe poslUve roots of the Bessel 

funcUon JI. For the unbounded flUid, where 

a-7 "", Ille BoluUon lB 

~p,z) = gn{z)f "" JI (A,)Jo(Ap)e-~ I Z I cD.. (3) 
o 	 . 

To asse the a-dependence of the flow, we 
look at the flow potenUaJ aJong lhe cy1tnder axJs, 
p =O. In th1 case , 

4ll",,(z) =u..,(O,z) =(...fz2;1 - z)/~. (z> O) (4) 

We present in Figure 1 a graph of equatlon 
(4) alongwHh plots of4lla(z) =Ua{O,z) for a =2,5,1 O. 
Thc corre ponding comparlson l' prescnted for 
lh axial flow spee9 Va(Z) =a4lla(z) l az In Figure 2 . 
It appears from lhesc results that boundary ef­
fcds are urumportant. exccpt when lhc votex and 
channeJ radU are nearly the same slZe, and are 
tbus unlLkely lo be a con ' lderaUon for Lhe cxper­
Lments revl wcd lo 121 . 
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