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Thermal Instability of Fluid in a Slot between

Two Vertical Permeable Walls

Dong Yun Sohn, Jung Yul Yoo and Taik Sik Lee

ABSTRACT

An analytical study on the thermal instability of fluid in a vertical solt between two
permeable walls has been carried out using fast converging power series solution method.
For given values of Prandt] number Pr and permeability paramter g, the critical Grashof
number Grc and the critical wave number ac are found as eigenvalues of the problem formul-
ated by the stability equations and the appropriate boundary conditions which are derived on
the basis of linear stability theory.

In the case of ¢) 10%, the results approach those of solid boundary case, but in the case of
¢ (103, the decrease of Gr¢ and ac become more prominent. In other words, the permeable
walls cause the flow to be more unstable than the solid walls. This is considered to be due

to the slip of the fluid on the wall, which decrease the friction force .
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Figure 1. Schematic diagram of the physi-

cal model

Figure 2. Neutral stability curve for Pr

= 0.025 and ¢ = 1000.

Figure 3. Neutral stability curve for Pr

=0.71 and ¢ = 1000.

Figure 4. Neutral stability curve for Pr

— 22U —

=17.0 and ¢ = 1000.
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Figure 5. Neutral stability curves for Pr
= 0.71 and various values of
o:(1) ¢ =102, (2)0 =103,
(3) o = 10%.

Figure 6. Dependence of Gy, onPr for
various values of ¢ : (1)o =102,
(2) o = 250, (3)0 = 10°,(4) 6 = 104,
(5) 6 =10% (o,result of Ruth(1]).

Figure 7. Dependence of g, on Pr for vari -
ous values of ¢ :(1) 6= 102,
(2) 6 = 250, (3) 0 ==103, (4) 0 =104,
(5)6 = 105 (o, result of Ruth(1}).
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Table 2. zA| Y o A $o o7k %9 Pr
of Hdt ac ¥ Gr. (1]

Pr a. Gr,
.00001 2.688 7929.923
.0001 2.688 7928.733
.001 2.689 7916.920
.01 2.695 7807.448
.02 2.699 7703.050
.05 2.708 7482.533
.1 2.707 7349.516
.5 2.1789 8093.723
T 2.810 8041.422
1. 2.808 7940.235
2. 2.779 7850.043
3. 2.771 7852.483
5. 2. 768 7863.939
7. 2.767 7868.426
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