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ABSTRACT

We will report on the experimental procedure and the results of a sounding rocketexperiment (TEXUS EML) on open
capillary channel flows which was launched end of December 2005 from ESRANGE in North Sweden. The rocket
provides 6 minutes of compensated gravity with the ability to communicate with the payload including the downlink of 2
S-VHS video channels.

The capillary channel consists of two parallel plates (25 mm breadth) mounted at a gap distance of 10 mm. The length
of the open flow path, along which the test liquid (FC-72) is exposed to the ambient gas phase, is variable in-between 12
mm and 19 mm. Depending on the applied volumetric flow rate, the liquid pressure decreases in the flow direction due to
flow losses. To achieve steady flow conditions the difference between the liquid pressure and the ambient pressure has to
be balanced by the capillary pressure of the free liquid surfaces. A steady flow is only obtained for a flow rate below a
critical value. If this value is exceeded, the liquid surfaces collapse at the channel outlet and the flow changes from steady
single-phase flow to unsteady two-phase flow. The aim of the experiment is to determine the profiles of the free surfaces
and to find the critical flow rate.

For this purpose the critical flow state was approached on one hand by increasing the flow rate and on the other hand
by increasing the flow length. Additionally measurements of the flow velocity profiles were performed with a
miniaturized Laser Doppler Veliciometer. The typical observation for a steady flow is shown in figurel(a), while an
unsteady flow due to overcritical flow rate is shown in figure 1(b). Due to total reflection of the back illumination the

liquid surfaces appear dark. In order to predict the flow, a one-dimensional theoretical model was developed®, and the
critical flow rate and the surface profile data are in good agreement with the theoretical predictions.
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Figure 1: Front view of the capillary channel. (a) Stable flow. (b) Unstable flow.
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