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Size Distribution of Water Drops Ejected from a Rotating Cup
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Abstract — Experiments on the spray of water have been carried out using a rotating cup in a chamber of 120 em in diam-
eter. The feed rate of water was varied from 3 to 10 kg/h and the rotation speed of the cup from 10,000 to 20,000 rpm. Meas-
ured drop sizes were compared with those predicted by empirical equations; there existed considerable discrepancies between
experimental data and predicted values. In the presence of a swirling air in the chamber, the water drops ejected from the cup
moved toward the wall as they fall down, following the main strearn of the air. Some of the drops moved toward the center of
the charnber by a recirculating air flow. The drop size increased in the axial direction toward the bottom, probably due to coa-
lescence between water drops. The turbulence of the air and the extension of the residence time of the drops by the swirling
action of the air must have increased the chance of the coalescence.
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Fig. 1. Schematic diagram of spray experimental apparatus.
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Fig. 2. Images of water drops.
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Fig. 3. Comparison of drop size distribution between slide and PMAS.
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Tahle 1. Comparison of drop size between experimental and predicted values

Feed rate Rotation of Dy (um) Dy, (Um)
(Kg/h) cup(rpm) Predicted ‘" Experimental Predicted % Experimental

3 10000 1157 46.79 14372 75.87
15000 7.98 30.80 84.15 48.71
20000 6.13 25.66 57.56 43.26
5 10000 14.93 64.33 170.45 101.87
15000 10.30 24.78 99.81 56.77
20000 7.91 2413 68.27 46.00
10 10000 21.12 73.49 214.86 99.98
15000 14.56 2792 125.81 68.52
20000 11.19 2295 86.06 49.19
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