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Abstract: In this paper will be showed that the constant C of Beltrami is equal to A, the
positive root of the second order of Spherical Bessel j,(r) in Pekeris, Accad and Shkoler
(PAS) flow. [1]
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INTRODUCTION
Since Beltrami is PAS flow, then
Cv=Vxv (1.1)

The value of C in (1.1) will be derived from the following equations

v=s+t (1.2)
VXv=Vxs+VXt (1.3)
Cv=VXxs+Vxt (1.4)
In PAS flow
B t2 oY} ZOYZZ

t_<0’sin9 26’ 250 (1.5)

6 10 vy 1 0 Y.

_[Z 2 - 2 2
S_<rSZY2'r (rs )66 "rsin6 or rsz) ¢> (16)

MAIN RESULTS
Substitute (1.5) and (1.6) to (1.2) leads to

(2.1)

6 1 d oY, t2 v 1 0 §2 aYZ 0Y22
= (rs ) + — = 7)) ——
d6  sinf d¢ rsm@f)r d) 2796
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while vxe=(2erz 1:26Y2 L9 ov; (2.2)
“\r'*%ror r )66 rsin 6 or 2y o '
1 6 62 )& 92
sz=<0'rsin9<;522 )> 6¢2> r<6 z(r rsi)
and (2.3)
6 ,\oYs
rSZ a0
Substitute (2.2) and (2.3) to (1.3) and to (1.4) lead to
6 10 Y2 tg Yt 1 9 .2 oY ,0Y7
tv= C<_SZY2' (rSZ) smH f5l0) rsin@or " )__ %) 24)
6 1 6 02 Y}
[ Ze2 - 2
Vxv= < Y, rsin6?<r52 67"2( s )> d¢
10 Y7 1 9? 6 )&
C (rt2) % s2) — = 2 2.5
trar ) 5y (a 7 (rs2) SZ) 26 (29)
oY}
rsin6 or ) 5 09
Substitute (2.4) and (2.5) to (1.1) leads to the following identities
6 6
- 2y2> = —t2Y2 2.6
C<r52 2 rtz 2 (2.6)
__(r 2)5Yz t2 oY}
sin@ d¢
1 (6, dz( 2 aY2 +1_d( )ag 2.7)
T rsing\r 2 arzv 2 o
c 1 d 2)932__ ary
rsin 0 dr do 90 2.8)
1 dz( 2 6 ag 1 ( )ag '
~r\drz V% SZ 90 rsm@dr d¢p
Equation (2.6) can be reduced to Cs? =t2 (2.9)
' Y7 oY}
Equations (2.7) and (2.8) are separated based 97 07 aadsto

on 90 ' a¢p
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Equations (2.7) Cli(rs*%) aYZ = ldi( ) aYZ
rar

d d (2.10)
2y — 2
C ar (rs3) ar (rt3)

t2 oY? 1 6 d? aY?
c—=2 2 = (;S%—T(rs§)>—2

sinf d¢ rsinf

t2 1 (6 d?
C — el 2
sinf rsinf (r 52 7 a2 (rs2)

1(6 d?
Ctzz = ;(;S% —T(TS%)) (211)

d Y7 1 oY,

Equations (2.8) — (rs?)— 3% mdr( ) —— 3%

rsin 0 dr

1 d

rsinfdr

(rs3) = ( )

rsin O dr

d d .
— (rs2) = — (rt2 equal to equation (2.10
C I (rs3) e (rt3) q q (2.10)

JOYR\ 1(d* . . 6 \ovj
C( ae) (dz(r )__52>ae

1/ d? 6
C(-t5) = ;(d 5 (rs3) _;52>

, 1(6 , d? 5 i
Ct; = ol i —T(rsz) equal to equation (2.11)

Next, the magnitude of constant € from equation (2.9), (2.10), (2.11)

Since in the model of PAS flow, s? = KAj,(Ar) and t2 = As2 |, then from (2.9) we have
CKAj,(Ar) = KA%j,(Ar) . Hence C = A.

From (2.10) we have

d d
2y — 2
C ar (rs3) ar (rt3)
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d d
C— (r KAj,(Ar)) = o (rAKAj,(Ar))

d, B d ,
CKA - (1j,(Ar)) = KA? - (1j,(A7))

c=A1

From (2.11), we have

1(6 d?
CKA?j,(Ar) = - (F KAj,(Ar) — 7 (rKAj, (Ar)))

S| =
Slo

d(d
KAj,(Ar) — - (E (rKAj, (/lr)))

The next step we used the following recurrence formula

n+1
P(x) = he1 () ==y (x)

2]
L ) = ()

hpi1(x) = X

S| =
Sl o

. d(d .
KAj,(Ar) — - (E (rKAj, (/lr)))

6 1 d
= r_ZKAJZ(AT) - ;KA (ETJZ(AT))

6 1
= r—ZKAjz(AT') - ;KA

d
ar
d d

(o) + 72 Go (4D
4

6 1 3
= r_zKAjz(AT) - ;KA ar (jz(/lT) +r (Aj1(/17”) - ;jz(/lr)>>

6 1 d
= 3 KAjo(4r) = —KA—(jo(Ar) + Arjy (Ar) = 3, (A7)

6 1 d _ _
= T—ZKAJZ(Ar) - ;KA - (Arj (Ar) = 2j,(Ar))
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6 1 d , d .
= T—ZKAJZ(AT) — ;KA AE (1) (Ar)) — 25 (j, (A7)

6 1 d 3
= T—ZKAjZ (Ar) — ;KA A <j1 (Ar) + r— (jl(/lr))> -2 (/ljl(/lr) — ;jz(/lr)>

6
= S KAj(4r)

1 2 6
- ;KA A <j1(/17”) +r </1f0(/17”) - ;jﬂ/lr))) — 24j;(Ar) + ;fz(/lr)

6 1 6
— KAjp(4r) =~ KA (/lj1 () + A2rjo(Ar) = 24) (Ar) = 24/ (A7) + ] (Ar))

6 1 6
= T_ZKAJZ (Ar) — ;KA (Azrjo(/lr) — 34j,(Ar) + ;jz (Ar)>
6 . 6 . 1 . .
= T—ZKAJZ(Ar) — r—zKAJZ (Ar) — ;KA(AZTJO(Ar) — 34, (4r))

= _%KA(AerO (Ar) — 34j,(4r))

—KA (Azjo(Ar) - ;Ah (AT)>

3
= KA’ <f0 () - —jy (Ar))

= KA%j,(Ar)
CKA%j,(Ar) = KA3j,(Ar) ,soC = A

CONCLUSION

The magnitude of constant C in Beltrami flow is equal to A, the positive roots of second
order of Spherical Bessel function j, ().
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