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THE WAVENUMBERS ANANLYSIS OF SUPERCRITICAL MARANGONI-
BENARD CONVECTION

WUDi DUANLi KANGQi

(National Micro-gravity Laboratory, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The wavenumbers selection of supercritical Marangoni-Bénard convection has been studied
theoretically and experimentally in a single liquid layer at a large aspect ratio, which has been heated uniformly
bellow.The surface temperature has been measured by the infrared thermography camera. The two dimensional
Fourier transformation has carried on the thermographic image to analyse the wavenubers of the temperature
field. The spectrum are consist of fundamental waves and the harmonic waves. The fundamental waves are
superposed by 3 waves at angle 120°to each other.The harmonic waves can be divided into 2 parts: 2 order
harmonic waves and +/3 order harmonic waves. The amplitude ratio of harmonic waves to fundamental waves
increases first before the decreases as the increase of temperature difference, and maximum points exist. The
wavenumber of fundamental waves experience the same case that the wavenumber firstly increase then decrease.
The two maximum points are coincident. It means that the amplitude ratio of harmonic waves to fundamental

waves is relate to fundamental wavenumber. It conclude that the wavenumber increase when the ratio increase,

while decrease when the ratio decrease.

Key words Marangoni-Bénard convection, supercritical, 2D-Fourier, pattern fomation, wavenumbers selection



