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Scientific Notebook No. 643:Laboratory Tests
to Verify the Water Transport Models Added to
the Flow3D Computational Fluid Dynamics
(CFD) Code (02/20/2004 through 04/15/2005
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CFD Water Transport Model Verification Testing

Test Objective: Laboratory tests will be conducted to verify the water transport
models added to the Flow3D computational fluid dynamics (CFD) code. The models
were added to simulate water evaporation at a heat source and water condensation on
cool surfaces. Tests will be conducted to measure water evaporation and water
condensation rates in a natural convection flow. Comparisons will be made between the
measured water transport rates and the rates predicted by the CFD model.

Test Plan: Tests will be conducted to measure the amount of water transported from
the water source to the condensation plate. Tests will be conducted by varying the heat
rate to the water source and measuring the steady state temperatures and water transport
rate.

Test Rig: A schematic of the test rig is given below. The enclosure is made of
polycarbonate sheet, acrylic sheet, and aluminum. Water is condensed and collected on
the aluminum plate shown on the right side of the test enclosure. Water evaporates from
the pan shown on the bottom-left of the enclosure. Instrumentation is included to
measure the evaporator (water) temperature, condenser temperature, air temperatures, and
the water condensation rate.
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Schematic diagram of the test rig.
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Dimensions of the test chamber. The test chamber depth is 12.0 inches.
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Graduated cylinders were used to catch the water that condensed on the cold plate. - - e e e e et et e e R )‘ j?/ - / 5 ZOOS
The three cylinders were checked for accuracy by adding a known mass of water to the
cylinder and then reading the water volume in the cylinder.

Balance used to measure the water added to the graduated cylinder: T et e s s e e e e i
Mettler PM480 Delta Range, SN N405601 ’ ‘ ‘ ’
Calibration due date: Aug 9, 2004

Water temperature measured with mercury in glass thermometer:
ASTM 91C, 20-50 deg C, 0.1 deg C increments, S/N 1709
SwRI cal due: Aug 23, 2004

Water Temperature ( C) 241
Water Density (g/ml) 0.997
Weight Scale Density,SS (g/cc) 7.85

Air Density (g/cc) 0.001156

Scale Total
Reading Graduated Corrected Added Water % Difference,
Water Cylinder Water Water Added Weighed vs. Grad Diff Weighed- ~ OTTTTmTmmmeemmmpmmm———eswwgd o T
Added (g) Reading (m!) Mass (g) Vol. (ml) (ml) Cylin. Grad Cyin
0-100 ml Graduated Cylinder, 1 ml graduations, Pyrex No. 3022, ASTM
34.981 35 35.016 35.12 35.12 0.35 0.12
34.999 70.1 35.034 35.14 70.26 0.23 0.16
28.934 99.3 28.963 29.05 99.31 0.01 0.01
0-250 ml Graduated Cylinder, 2 ml graduations, Pyrex No. 3022
" 52.046 53.5 52.099 52.26 52.26 -2.38 -1.24
52.231 106 52.284 52.44 104.70 -1.24 -1.30
54.559 160.3 54.614 54.78 159.48 -0.52 -0.82
51.01 212 51.062 51.22 210.69 -0.62 -1.31
33.239 246 33.273 33.37 244.06 -0.79 -1.94
0-500 ml Graduated Cylinder, 5 ml graduations, Kimax No. 20024, Tol. +/-2.6 mi
100.605 104 100.707 101.01 101.01 -2.96 -2.99
91.912 195 92.005 92.28 193.29 -0.88 -1.71
93.368 287 93.463 93.74 287.04 0.01 0.04 )
90.458 379 90.550 90.82 377.86 -0.30 -1.14
96.957 475 97.055 97.35 475.21 0.04 0.21 - T

Each graduated cylinder is more accurate than the graduations on the cylinder.
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