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ISS and Human Health Office (MSI)

· ISS Research Project:

Capillary Flow Experiment-2 (CFE) Vane Gap-2 operated on ISS: Increment 29 commander, Mike Fossum operated the CFE Vane Gap-2 (VG-2) on September 30, 2011.  The Vane Gap-2 unit is a re-flight unit from the CFE-1 set of experiments; it differs from the original VG2 in that it contains a perforated vane instead of a solid vane.

Mike performed the ISS operations for the CFE-2 VG2 unit with real-time video down-linked to the CFE-2 team in the Telescience Support Center (TSC) in Bldg 333.  The Principal Investigator, Mark Weislogel (Portland State University), and his team were tied in via their control station at PSU, which is concurrently being used to tele-command another experiment on ISS, Capillary Channel Flow (CCF).  The Vane Gap experiment probes a critical wetting phenomenon that occurs for a specific geometry, namely a perforated vane intersecting a wall with a slight gap between the two surfaces; one edge of the vane is serrated, the other is smooth.  The VG-2 module consists of an elliptical-shaped cross-section test chamber with a vane that can be rotated 360° about the test chamber axis; the test fluid is silicone oil.  Mike completed the initial “clockwise (CW) dry test” and found the critical wetting angles for this geometry and vane within 2-3 degrees of predictions by the PI’s team.  Future operational runs, focusing on individual quadrants of the vessel, will hone in on the critical angles to +/- 0.5 degrees. 

CFE VG-2 was developed to investigate the critical wetting phenomena under conditions where capillary forces dominate. Such wetting conditions commonly occur in vanes, screens, and other devices used to position fluids in spacecraft propellant tanks under low gravity conditions.  Results of this research will aid in verifying and improving design codes for these fluid management devices. (POC:  MSI/Robert W. Hawersaat, 216-433-8157 and RET/Robert D. Green 216-433-5402)
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	Image of CFE Vane Gap –1 (VG1) vessel with vane at 310° vane angle.  Fluid has completely filled the gap between the vane and chamber inside the surface closest to the camera view (serrated edge in foreground).  The key science information from this test point, for example, is the experimental verification of present analytic and numerical methods to predict such critical wetting angles for this geometry with a vane that mimics a capillary screen. 
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