) I
JHP. Watson (1975)
[(Kdr®+(I/r;Bcos(20)I

assenrblage of cylinders)

2.1

0 2

JHP. Watson (1973)
dridt = (v*aXlI-l/r/XcosG-aHv1a)
rad0/dt = -(vda)(l+1/ridsin(0-a)-(vriar,3sin20

(H)
(magnetic field for an
3 4
(single collector model)
[X a
(uniform applied magnetic field, HOQ
M,

B = JIoH+Ms

(H)

(magnetic potential,O ) 0

~H =-VO 2.1
2 21 0
01 o2
v 0, =0 a<r<CO (2.2)



21

(Ho _1_

Y
(r, 6, 0)
<
/ % Ha
X
Wy )
veilua

12



O I(r,0)

41,50 ,/dr|,

ao./de

(general solution)

0,(r,0)

O 11,0

=0, O<r<a (2.9
(Ho
= -Horcos9 r —>co
2.4
(Bn

=- (@02dr L a+ M®B0s0 (25

=ao0dée . (2.6)

22 (23

= -HOcos9 4 X ,JArr 1 cos(n9)

27

= z°°,. iBmnrcos(n0) (2.8)

= (-Hea V ,-]io -Ms?)/(*,-flo



14

B, = (M, -2]AQ/QVEj.Q
An= Bl= 0 Al (2.9.1)

(magnetic  susceptibilities)

<103 @J |30
Aj 1
A, =M 522f10
B, =(M/2(19-Ho (29.2
An (2.9.2) 2.7

0,(r,0) = -Hacos0 +(M%Z2f],a)cos9

(2.10)
(2.1 (H)

H =Hd(I+Kgrl)cosOr - (I-K/raédsin0 Q],1 <ra< @

(2.11)
K = M/2(IHO
22 (magnetic field for an assemblage of

cylindrical collecters)

M. Natenapit ( . .!1988)

(composite  cylindrical cell)



»

(packing fraction, F)

[i2

22
H
H =-VO
0.

vio' =0

+—=0,

vio: =0
(2.13)1(2.14)

(boundary conditions)

O(r.0) =-H0cos9

! aro2
(T (
(H)
(magnetic potential, 0) O
(212
(Laplace’s equation)
b<r<@ (2.13)
a<r<b (214
O<r<a (2.15)
(2.15)
(G
r—HO

(2.16)

15



22

N

H2

My

(r,0,2)

u
AINANIIHD

(Ho _L

16



50150 I,, =500

3
50250 b =50/50
4, (Bn
| as Q n 9 9 4 a
n,50,/5r , =m 50 25r
5
11,001dr ~ =250/5+
2.3
O ,01 02
(2.5) 1.

0"(r,0) = -Hacos0 + z WA cosn©
0,(r,0) =z°° JBm" + cIr"lcosn©
o r,0) =Z°°rapn" cosn0

2.17)

(2.18)

(2.19)

(2.20)

2.3), (2.4)

(2.21)

2.22)

(2.23)

17



2 -5
+a c, -ab, =0
Bren+ cm'l- D' =0

Hd - bA, + bB, + b c.

=0

Ab"'n- Brb" - crg™ =0

H.B, - mac, -lip1 =0

(J.,.cranl - (-1,Brenl + J2Drenl =0

[i HO+jibA, +JiB, -Jl.b'c, =

|[TAron' + - cronl) =0

An Bren 1

A, = (Ha&2IF)(F (V-1XV+1) - (v -
B = (2HOV (V4 D)
C, = (2H®BRV'(V-1))/I
D, = GAHOWVH)/

=9 = =° =—o

Vo= 3L, Vo= mibljj,

| = (V +1)(V+1) -F(V'-1)(V-1)

18

i) (V+1)



AnBLCn  Dn (2.11),(2.12) (213

O'(r0) = HA(@AV -1)(v'+1) - (V*-I)(V+D))/IFr) - rlcos9

19

(2.24)
0,(r,0) = (2HOv'/1) [(V-D(a7r) - (V+Dr]cosO
(2.25)
0 2r0) = (-4HQ"/Nrcos0 (2.26)
24
H
O'(r,0),0,(r,9) 02r,0) (2.24) (2.26) (2.12)
H = 2HOV (V+I)[(I+KdrcosOr-(I-K drd)sinOe],| <ra<bla
(2.27)
H =HQ b/a <r1<00 (2.28)
ra=r/a Kc = (V-1)/(V+1)

Vi (selfconsistency)

(volume average magnetic induction, <B> = p.<H>)

Fja2<H21+ (1-F) m<HB1=" <hV (2.29)



V 1
Ve (2.20)

>

H

-
= Ho>

A = 1(1-FKG

F (=a7bd—» 0, V* = 1( =1,

Xy

(V)

2.17)

N

= (V(F+1)-(F-L))/(V(F-1)+(F+1))

bla<r3<@

2.21)

(2.29)

= AH{(I+Kdr3)COS0 1 - (I-KdrPsin0 g],

(2.30)

1< ra< bla

(2.31)

(2.32)

20
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