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Experimental Study on the Natural Convection in an Enclosure with
an Adiabatic Body Using the Two-Color LIF Method

S. H. Kwon, E. H. Jeong, Y. U. Min and K. C. Kim

Abstract. Most of the previous studies on natural convection were based on the numerical analysis, and
some experimental studies considered the classic case of thermal convection. In this study, an adiabatic
square body was located at the center of an enclosure between the bottom hot and top cold walls. And
the measurement of the detailed temperature fields was conducted by the method of two-color Laser
Induced Fluorescence using a Nd:Yag laser. As a result, heat transfer characteristics of natural convection
with an adiabatic body was estimated as a function of time over a range of Rayleigh numbers.
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Fig. 1. Schematic diagram of enclosure with adiabatic
solid body.
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Table 1. Experimental conditions

Ty T. P, R,
Case 1 60°C 10°C 4.83 3.27x10°
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Case 3 30°C 10°C 7.01 5.74X 107
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Fig. 3. Variation of the fluorescence intensity against
temperature.
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