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Fig.4 Surface tension of 1-pentanol aqueous solution under

different temperatures
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EXPERIMENTAL INVESTIGATION AND SIMULATION ON THE
MARANGONI CONVECTION IN A BINARY MIXTURE"

Zhu Zhigiang* Chen Shuling! Liu Qiusheng*? Tong Shaolif
*(Institute of Mechanics, Chinese Academy of Sciences, Key Laboratory of Microgravity, Beijing 100190, China)
t(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract A typical binary aqueous solution with positive surface tension-temperature gradient was experi-
mentally and numerically studied. In this present paper, the surface tension of a 1-pentanol aqueous solution
was found to grow with the increase of the temperature under specific concentration and temperature range.
To verify this special phenomenon, flow fields of the 1-pentanol aqueous solution under different horizontal
temperature gradients were visualized and measured in a rectangular cavity by means of PIV method. And
an inverse Marangoni convection different from that in pure liquid layer was investigated. For comparison, a
numerical simulation was carried out to obtain the velocity distribution along the free surface of the 1-pentanol
aqueous solution layer under same horizontal temperature gradients. Both results obtained by the experimental
observation and numerical simulation were found to display similar tendency.

Key words binary mixture liquid, marangoni convection, surface tension, PIV method, numerical simulation
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