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Mixed-Convection in an Annulus Between Co-Rotating
Horizontal Cylinders
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Abstract

Numerical analysis has been carried out for two-dimensional steady and unsteady mixed convection
in the annulus between co-rotating horizontal cylinders with a heated inner cylindet. The ratio of
annulus gap(¢) is taken from 1 to 10 and the order of mixed-convection parameter B(=Gr/(1+Re)2)
varies from 10" to 10°. The flow patterns over this parameter range are steady multicel ular, oscillatory
multicellular or steady unicellular. The addition of co-rotating of both cylinders stabilizes the flow in
the annulus and weakens the unsteadiness. Even in the large values of rotating paramster such as of
10°(a=2) and 102(o=10), the flow pattern becomes asymptotic to the steady unicellutar flow, like as
in the rigid-body rotating flow.
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Fig. 1 Schematic diagram of the annulus
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Fig. 4 Streamlines for various values of Re when
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(c) Re=100(B=3)

2s 6=3x22
favalala
g ° FARA]
% \
- 25) 8=0,x 0=n/2
k-4
-50 p
78 a
0 2 4 P 8 10
T
50
50
25|
[
° °F
1
+ 8=3n/2
= 25}
x
\_/\_/\_,/e.ﬂ,jz’_\/\
50k
75 .
o 2 4 [} 8 10
T
175
150} 6=3n/2
o=0
—~ U=l
é 12s |
B=n
L 00
L
%
75
50 .
0 2 4 6 8 10
T

Fig. 5§ Streamlines and time variations of v(1+Re) at (7. 6) for =2, Gr=3.0x 10*
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Fig. 6 Streamlines for various values of Re when =10, Gr=1.5x 10
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Fig. 7 Phase diagram of u-v velocity and amplitude spectrum of u-velocity at (7. 1.5x) for various
values of Re when ¢=10, Gr=1.5x 10°
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