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EFFECT OF ORIENTATION OF A MAGNETIC FIELD ON MOTION
OF AN ELECTRICALLY CONDUCTING FLUID IN A CONFINED ENCLOSURE

CY. Han,*1 HY. Jun' and E.S. Park®

Hydromagnetic flow in a confined enclosure under a uniform magnetic field is studied numerically. The
thermally active side walls of the enclosure are kept at hot and cold temperatures specified, while the top and
bottom walls are insulated. The coupled momentum and energy equations associating with the electromagnetic
retarding force as well as the buoyancy force terms are solved by an iterative procedure using the SIMPLER
algorithm based on control volume approach. The changes in the flow and thermal field based on the orientation
of an external magnetic field, which varies from 0 to 2m radians, are investigated. Resulting heat transfer

characteristics are examined too.

Key Words :
Convection), &72(Heat Transfer)

1. M

rhu

TA4 fHAll(electrically conducting fluid)7} <5 A<l 2}
S 7tzdd s2d f§A4 Tl dR7E opr)H

SAl 2 F9lel AEE ApFo] oplx|o] HAPES et
ok A A 5T 2R 7] ARl o Al
Ql 22 (Lorentz force)?t BAY(Joule heating)ol] 23]
TEHOE 1] e A2 =R fA 22 A
AA 7S WA A Ao ofs) E #A g
5 2

==
o

E

=
==
)
=
o

2
o
k)
o2
&
2
fins
e
o
3,
olo
°®
oL
o
¥2
2
N
i

AT 20099 8¢ 5¢, AU 20099 9¢ 29,
AAEAGD: 20099 99 4.

1 4319, SR elre PRI 1971 S /ANy
2 AFYFIFATY AHATEY FAALI SN AIY &

* Corresponding author, E-mail: cyhan@kari.re.kr

S22 f-Al(Electrically Conducting Fluid), #1717 3K Orientation of Magnetic Field), A< tll++(Natural

gol gv}h 1 A8 @ofRAE 5 'R A7) FX,

4 3%, AR Y4 AR 714 9 vA Az A 5
£ g itk ® b2 {99 48 Foks oFa(metallurgy)

2 8§ 359 Az} A|-H-F 71228 (magnetic-levitation
casting) |tk ¥ PFTT 2L vh FY delAe Y
S RAJ8taiAl A= (magnetic force)S AHESH} & &

< Aqsy] A3l e f7lE Al vk FEE o
28l AHs olgstm, o] w FH Gl T AAdF

[o mlo my no

Froll o Tt A7 FollA] Ea
Atk Seki S{1]& AH2t
o5 Aol 7kiE A

!

A Pr “*(Prandtl number)®] Aol tal] 2] L
7k e Aol 4 Ozue®t Okada2]ol ©15)
o2 AT Rudraiah 53] F2 Wekoz oF #}
o] 7held o A FAZ ALK 22 deFtel A
A o @il B3 FA ZAE Yk 152 Pr
Z 0733022 uAHI O™ Gr 4%Grashof number) 2 Ha

3
>

> o
2 |o

10, o A

4 A



124 | sH=ELFA

Fig. 1 Analysis model schematic
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Fig. 2 Comparition of calculated velocity with experimental data
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Fig. 7 Isotherms and streamlines for Ha = 100: (a) L = 0, @ and 2=; (b) L = 7/4 and 5n/4; (c) A = n/2 and 3n/2; (d) A = 3n/4 and 7n/4 radians
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Fig. 8 Evaluation of Lorentz force terms while A = n/4 and 3n/4
radians: (a) Ha = 10; (b) Ha = 50; (c) Ha = 100
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Table 1 Average Nusselt numbers vs. A

A [rad] Nu
Ha=10 | Ha=50 | Ha=100 | Ha=0
0 79946 | 55792 | 32821
/6 80122 | 56628 | 32050
4 80337 | 58965 | 33250
73 80566 | 62374 | 35760
a2 80830 | 67973 | 43262 | 8.1391
23 80648 | 65084 | 42231
a4 | 80434 | 61848 | 39445
st6 | 80208 | 58936 | 3.6528
n 79946 | 55792 | 32821
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