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Fig.1 Liquid bridge schematic diagram
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Fig.4 Change of flow patterns with ratio of height to diameter
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Fig.5 Liquid bridge heating curve
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Fig.6 Liquid bridge infrared image
N T SE NG A SN E T AN BUR
FEWEAL, X 2N R AR i R EAT I TR AL o 128 H)
SR T A 45 R TR S VT B A ELER (1 6

KPRL , R 7 B, BERREREE], AR
RAE, PUEAREERE . i EE T LAE
FHE R, BE Ma ZOEK, IR RS R A E TG
FU £ 7 18 g« 24 As=0.20, A EL A 0.9, Ma/Ma
-1~2, VM E T S O A SR AT
T 15 B S A R0 75 ) B RSO 4 I 9 R
DU P ) B P R 3 A2 FRAT U 51 A2 ) 24 MalMa, -2 B
WM B T I 22 25 R BRI T BER AN, DAEL
HILTE RN I BRAS, e 1 B e e o B 40
PEARHE B RIIBS). EikitfEd, BERE T
WRAE Bl I 22 R KARPE R K . 5 B3R PIV AH R 4% F
TSR gE R, i 7 (b) 7F 180 FERIAL M TS
BN AT LA PR AR AT I, IR, AR A
X m=4, FIE 4c)ME M F 24 A HEFERR
W

(a) Ma/Ma,-0~1, As=0.2

stationary

[ ..

(b) Ma/Mac-1~2, As=0.2, m=4 traveling wave

o RN NSNS S s B
B AL A A \\‘ LR SOUNELT I LR ]
FHGEENN »\‘9\\&\”@\)\‘ R

i

(c) Ma/Mac-2, As=0.2 discord
[ 7 LLA1NR I B (] AL

Fig.7 Time evolution of temperature fluctuation
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Fig.8 Single point temperature oscillation curve
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(a) small scale liquid bridge (Pr=50)
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(b) large scale liquid bridge (Pr=28.57)
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Fig.9 Typical marginal curves depending on liquid bridge volume for

onset of oscillatory thermocapillary convection
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Ground Experiments of Bouyant Thermocapillary Convection of Large Scale

Liquid Bridge with Large Prandtl Number ¥

Wang Jia, Wu Di, Duan Li, Kang Qi

('Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: In this paper, PIV and thermal infrared camera are used to observe the flow field structure and
temperature distribution respectively. In large Prandtl number condition, the critical temperature difference or the
corresponding Marangoni number will tend to decrease with the increase of volume ratio and the ratio of height to
diameter, besides, the fluid field can flow from stable state via unstable state to oscillation and will change along
with the change of high aspect ratio. Traveling wave will appear when the Marangoni number exceeds the critical
value, and chaos will follow with higher Marangoni number.

Key words: bouyant thermocapillary convection, large scale liquid bridge, flow pattern, hydrothermal wave,

transition
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