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DATA ANALYSIS ]

Following the flight, the raw data stored in memory
ips will be copied onto floppy disks using a PC linked
controller/recorder computer. The binary data will
onverted to data in engineering units and then
compiled, plotted, and summarized. The data from the
test runs will include fluid flow patterns, pressure and
temperature responses, and accelerations. Nondimen-
sionalized mixing parameters will be plotted as functions
of time, Reynolds number, Bond number, Weber
number, etc.

Pressure and temperature decay rates, mixing times,
and flow regimes will be compared with results calcu-
lated from empirical correlations developed by previous
investigators. The thermodynamic data (temperatures
and pressures) will be reduced further to yield estimates
of heat and mass transfer rates at the liquid-vapor inter-
faces. These will be compared as functions of the mixer
parameters to the 1-g-based relationships currently in
use. The video tape will be used to relate the results for
the data analysis with a physical observation of the events.

Also from the video data, the observed fluid dynamics
will be classified in distinct patterns or types that depend
on the jet-mixer flow rate and possibly on the initial
location of the ullage bubble or bubbles. Using these

data in combination with the existing small-scale drop-
tower data obtained at NASA Lewis, an empirical correla-
tion relating the flow patterns to nondimensional param-
eters that characterize the mixer flow, tank geometry,
acceleration level, and fluid properties will be established.

The ECLIPSE computer code is being developed
under grant to Washington University. The code is an
expansion of the NASA-VOF2D code for simulating
laminar, isothermal fluid motion in low gravity and
incorporates the effects of turbulence, heat transfer, and
changes of state. Washington University personnel will
use the space flight data for comparison with the
computed flow pattern and pressure transients. For
selected experiment runs, actual in-space fluid initial
conditions will be used as inputs for postflight ECLIPSE
simulations in the event that the actual conditions differ
significantly from those assumed for the preflight
simulations. If the output of ECLIPSE does not match
the data satisfactorily, Washington University will identify
which physical effects are not represented well in the
code to help guide further code development. This use
of the tank pressure control experiment data to help with
further code development is expected to be an important
benefit of the experiment.
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