20124E 7 H EtEMEMRKXKEER July 2012
$38 4k T Journal of Beijing University of Aeronautics and Astronautics Vol.38 No.7

BT RN SR A R B R H
B B M K H

(FEFBIALE F2A0 5T BRME S 9eR =, bt 100190)

] B R TERB T i T W R 2 5] A oA 40 3 Y OR IR 7 e R A
EEREF RUHT - NEoHENEENERS, A TEHAMFERRENEE. ZRAR
TEHABBREERE NREMBERECN 3 Mo A k. FE T &M LRLHTIRER
W% llﬁﬁ%ﬁ,ﬁﬂﬁ%? T 5 Prandtl # 7 Bond %% Z 5] By % % . Al JH flow3d 2 B EAEM T
MEHFHTHREENR,KAT —HEHTEEERNAERGHEER RN EH N
AL

X # . AEaE; BERT; EREAM; HES

HESZES: 0357.1

XEAARINAED . A X E 4 5. 1001-5965(2012)07-0882-04

Characteristics of temperature oscillation inthermocapillary
convection in rectangular pool
Zhu Peng Duan Li Kang Qi

(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract.: Experimental and numerical results on characteristics of temperature oscillation in a rectangular
pool of silicone oil were presented. A thermocapillary-convection controlling system was established in labora-
tory to study the ecritical condition and characteristics of temperature oscillation. The applied temperature gra-
dient along the fluid-gas interface drived shear flow along the free surface from hot to cold and a back flow in
the underlying layer. When the temperature gradient increases to a critical value, the original steady flow will
become unstable to oscillatory flow. And with the deeply increasement of the temperature gradient, the flow
will finally transit to the state of chaos. A temperature measurement system, which consists of thermocouple,
nano-voltmeter and data-acquiring computer, was used to record the temperature of the liquid dynamically.
Critical conditions for different experimental parameters were obtained, and its relationship with Prandtl num-
ber and Bond number was discussed in details. In addition, thermocapillary convection in microgravity was
simulated ; Sloshing of free surface was observed, which is thought to be produced by the interaction between
deformation of free surface and flow field.
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