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Flow Separation into Tube in Density Oscillator
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Abstract
In a density oscillator that uses salt and fresh water, the downflow of salt water and the upflow of fresh water through the tube

take place alternately. This oscillation repeats automatically. It is important to analyze the mechanism of this flow switching.

It is considered that flow separation at the inside wall of the tube near the exit of flow triggers the flow switching. We

experimentally clarified the conditions under which the flow separation is caused.
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Fig. 1. Experimental setup of saltwater oscillator.
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Fig. 2. Measurements of displacement of saltwater
surface. (ps=1.145g/cm’, Ly=10cm, r4=0.20cm)
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Fig. 3(a). Displacement of the saltwater surface.
(pso=1.145g/cm’, Ly=10cm, r4=0.20cm).
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Fig. 3(b). Displacement of the saltwater surface and
photographs of the saltwater flow in the tube, when the
switching takes place from the inflow to the outflow
(ps=1.145g/cm®, L/=10cm, 7,~0.20cm).
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Fig. 3(c). Displacement of the saltwater surface and
photographs of the saltwater flow in the tube, when the
switching takes place from the outflow to the inflow
(psi=1.145g/cm®, L=10cm, r,=0.20cm).
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Fig. 4(a). Displacement of the saltwater surface
(pso=1.145g/cm>, L=10cm, r,=0.80cm).
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Fig. 4(b). Displacement of the saltwater surface and photographs
of the saltwater flow in the tube, when the switching takes place
from the inflow to the outflow (ps;=1.145g/cm®, Ls~=10cm,
7=0.80cm).
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Fig. 4(c). Displacement of the saltwater surface and
photographs of the saltwater flow in the tube, when the
switching takes place from the outflow to the inflow
(pso=1.145g/cm®, Ly=10cm, 4=0.80cm).
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