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Abstract

Applications of flow and heat transfer in the power, nuclear power, petrochemical, aerospace and
other areas receive great attention in recent years. Among which, Rayleigh-Benard (RB) convec-
tion heat transfer has become a hot topic, but how to improve the heat transfer efficiency is a crit-
ical issue to be solved. In this paper, the proposed techniques for heat transfer enhancement
through RB convection are reviewed. These techniques are divided into active and passive ap-
proaches. Active technologies include adding fluid perturbation method, a vertical rotation axis or
pulse heating method; passive technologies include using a roughened surface law or partitioned
thermal convection methods, horizontal turbulence limit law. We describe the principle of each
method, experimental methods and its main results. Typical engineering applications and future
prospect are additional targeted for further development. This work is helpful to fully understand
the mechanism of heat transfer in RB convections, having obvious significance for extensive in-
dustries.
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Figure 1. Numerical experiments of the vertical velocity Iso-
surfaces diagram. (a) E = 10%, Ra = 5 x 10%, Pr = 7. A large
scale, coherent, axial typical rotational velocity convection dom-
inated alignment structure is presented. (b) E = 10, Ra = 2.1 x
108, Pr = 7. Display a typical non rotating three-dimensional con-
vection structure [27]
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Figure 2. Nu number and Ra number log map. (a) Experimental data obtained, (b) Numerical simulation data
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Figure 3. Ra number and time function at different frequencies. (a) In the aspect ratio of 1, in which the driving force A =
347.66 J, the driving frequency is 5 x 10™ Hz, 3.36 x 10° Hz,1.13 x 102 Hz,3.33 x 102 Hz,1.25 x 10 Hz f13.33 x 10°*
Hz. (b) The time-varying image of a saturated Ra(t) is measured under the driving force A =347.66 J and f = 0.033 Hz [28]
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SR1H4 5% 104 Hz, 3.36 x 103 Hz, 1.13x 102 Hz, 3.33x 10 2Hz, 1.25x 10 ' Hz #13.33 x 10 * Hz. (b) MEHE—
EZ 187N Ra(t)ZEUEEN 11 A = 347.66 J LA f = 0.033 HZ ToHERT B ZE 1L El1&[28]
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