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Flow and heat transfer enhancement by an imposed DC elctric field was studied numerically
for a vertical annulus heat exchange system. Under the conditions of Rayleigh number from
4.16% 10° to 6.5x 10° at Prandtl number 5. 85, the system showed significantly enhanced circulat-
ing fluid flow and heat transfer rate. The enhancement of heat transfer rate is observed to
be most pronounced at the top of the annulus.
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Fig. 1 Schematics of heat exchange system.

vz 12
' )
1
]
1
1
1
19, v
Vria.j : 1 Viar,; <
1
|
I
I
L —_———
| Vi :
|
} AR {

®2 erhoERORE

Fig. 2 Arrangement of variables in a cell.
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Fig. 3 Transient behavior of average Nusselt

number for various electric Rayleigh num-
bers.
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Fig. 4 Local Nusselt number along the vertical
axial positions for various electric Rayleigh
numbers.

1.0
_Qx'hvb_"'—b — - el - = 4
D N
\ A P P q N - ¥ |
\ A Fa 4 A i ~ » #
‘ A3 - 3 2 < 3 ¥ |
Y - ya ~ “ ya ¥ Y
A ~ - & & # » ¥ ¥
0.5 by 4 - 3 ¥ 2 v Iz v ki
4 = s ¥ ¥ ¥ v v v
X < s v ¥ v v v v
A < - » y v v v v
~ - + ya I3 12 ¥ v v
< - 2 2 ’ Iz v v v
\ - “ = & & r r v ¥
P z - P P 2 2 v v
0 I
[¢] 0.5 1.0

R
(b) E1=3.9%104

Pr=5.85, Ra=4.16x103, Ro/Ri=5, 4T=10°C

B5 mEEMEAOEENH

Fig. 5 Velocity vector profiles inside vertical cylindrical annulus.
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Fig. 6 Velocity vector profiles inside vertical cylindrical annulus.
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