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Criteria for Dominated Force Regime Map in Multiphase
Thermal Fluid System

DU Wang-fang', ZHAO Jian—fu'?, LI Kai'"*

(1. Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, 100190, Beijing, Chinaj;

2. School of Engineering Science, University of Chinese Academy of Sciences, 100049, Beijing, China)

Abstract; The gravity effect is one of the key problems of microgravity multiphase thermal fluid dy-

namics, which has attracted wide attention. In the present paper, focusing upon the gravity-independence,

the up-to-date progress of the research on dominated force regime map ( 12 )
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Study on Control Mode of Open Channel
Water Conveyance in Ice Age

CHEN Wen-xue', MU Xiang-peng”, CUI Wei*, HE Sheng-nan”

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,China Institute of Water Resources
and Hydropower Research, 100038, Beijing, China;

2. Department of Hydraulics,China Institute of Water Resources and Hydropower Research,100038, Beijing, China)

Abstract; Conveying water under ice sheet is an important way of open channel water conveyance in
high latitude area, if it is controlled improperly, the disasters such as ice jam and ice dam will occur. Com-
bining with the charateristics of open channel water conveyance in ice age, this paper puts forward that the
constant level mode before sluice is suitable for open channel in ice age. In the process of open channel run-
ning in ice age, the flow Froude number should be controlled within 0. 08~0. 09 to guarantee the stability
of ice sheet. Since the ice sheet roughness changes in the process of water conveyance, to adopt the proper
control algorithm and to guarantee the stability of constant level before sluice is the key for improving the
safety running in ice age. The reasonable ice boom does not only promote the formation of ice sheet, but
also improves the water conveyance ability in ice age,as well as the response capacity on extreme ice dam-
age.

Keywords: open channel;constant level before sluice; water conveyance in ice age; ice boom;control
algorithm
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( 5 )in multiphase thermal fluid system is reviewed comprehensively based on analyzing main
forces which can act as an opposite side of gravity in multiphase thermal fluid system. A dominated force
regime map and the corresponding criteria for the boundaries between adjacent regimes are presented. The
future directions are also discussed and pointed out to deepen the research. The results are helpful for the
research and development of multiphase thermal fluid technology in space applications, as well as for those
in ground applications, such as micro-channel multiphase thermal fluid system.

Keywords: microgravity multiphase thermal fluid dynamics; gravity effect; dominated force; gravity-

independence; regime map



