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Abstract

Experimental study has been carried out on natural convection in the annuli formed by two
isothermal horizontal inner and outer elliptic cylinders with uniform gap. The eccentricities of
inner and outer elliptic cylinder and the gap ratio for the experimental model were 0.5078,
0.389 and 0. 363 respectively. The temperature distributions were obtained through the analysis
of interferograms which were taken by Mach-Zehnder interferometer in the range of Rayleigh
number (Ra.) from 0.34Xx10* to 3.07X10* It showed that flow was laminar when Ra.<2.5X
104, while above the range of Rayleigh number we could get information on the fluctuation of
interference fringe. Therefore, the upper limit of Ra, for the correlation equation of mean
equivalent conductivity in reference(l) is confirmed. The flow pattern could be visualizied by
simple smoke test. The comparison of streamlines, isotherms, temperature distributions and
local equivalent heat conductivity between existing numerical and present experimental results

showed good agreement.
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Table 1 Geometry of annulus between horizontal elliptic cylinders with uniform gap

Focus length Major axis Minor axis - Gap width
, (mm) (mm) (mm) Eccentricity (mm)
Inner elliptic cylinder | 15 | se2 | & | o.5078
, 20
Outer elliptic cylinder | 19.259 | 9 | ez | o
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Table 2 Experimental conditions and results

th te £, 4t ta Fig. No.
Run number Pr Ra,
0 0 §Y) O °K) Standing Lying

1 27.5 23.0 25.0 4.5 298. 25| 0. 7085 3.4Xx10° — —

2 32.0 24.0 26. 8 8.0 301.00, 0.708 6x103 - —

3 37.5 24.0 26.2 13.5 303.75 0.707 9.55x10° — 4

4 42.5 24.0 26.5 | 18.5 306.25 0.706 1. 25X 10* — —

5 45.8 24.0 26. 2 21.8 307.9| 0.706 1. 44 X10¢ — —

6 55.0 24.0 26.5 31.0 312.5} 0.705 1.84x10* — —

7 65.5 23.0 24.6 42.5 217.25( 0.704 2.43%10* — 5

8 74.9 23.0 24.5 51.9 321.95 0.703 2. 77X 10* — —

9 85.0 23.0 24.0 62.0 327.0| 0.702 3.076 X10* - 6
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Fig. 3 Flow pattern of thermal plume at 180°

Fig. 4 Interferogram taken using air for Ra.=9. 55
X103, Pr=0.707 at lying position

Fig. 5 Interferogram taken using air for Rar=2.43
X 10%, Pr=0.704 at lying position
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Fig. 6 Interferograms taken using air for Ra.=
3. 076 x10%, Pr=0.702 at lying position
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Fig. 7 Comparison between experimental and nume-

rical isotherms for Ra;=1.44X10%, Pr=
0.706 at lying position
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Fig. 11 Flow visualization by smoke for Ra.=3. 076
X10%, Pr=0.702 at standing position
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