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Experimental and Numerical Investigation of Convective Dom-
inated Capillary Channel Flow in Microgravity1 JOERG KLATTE,
MICHAEL DREYER, ZARM - Center of Applied Space Technology and Micro-
gravity — In this work we investigated experimentally and numerically liquid flows
through open capillary channels under microgravity conditions. The experimental
investigations focus on the free surface contour and the maximum flow rate through
the channel. Due to convective and viscous momentum transport the pressure along
the flow path of the liquid decreases and causes the collapse of the free surface.
This stability limit depends on the geometry of the channel and the properties of
the liquid. We present an experimental setup which is used in the low gravity envi-
ronment of the Bremen Drop Tower. High-Resolution Experiments with convective
dominated systems have been performed where the flow rate was increased up to the
maximum value. In comparison to this we present unique three-dimensional compu-
tations to determine important characteristics of the flow, such as the free surface
shape and the limiting flow rate. The good agreement validates the capabilities of
the numerical solver.
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