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ON THE DESIGN OF AUTOMATIC WATER SAMPLERS

Part 2. A Simple Sampler for the Sampling from Different
Depths of Boreholes

By Kazuo Oxunisui, Koji Yokovama and Setsuo OKUDA

Synopsis

A new type of water sampler was designed for the sampling of groundwater from different
depths in slender boreholes. It is of cylindrical shape with a diameter slightly smaller than that
of the borehole. When the sampler is going down in a borehole, water comes into it through a
ball bulb at the lower end and leaves it through a slit near the upper end. The ball bulb is kept
open by a float connected to it due to the bouyancy and the drag force of the flowing water. But
when the sampler is going up, the ball bulb is shut by the drag force of water acting in the reverse
direction. The float is installed at the upper end of the sampler so that it also control the effect
of the slit. The result of the laboratory test is compared with a theoretical solution and then the
parameters representing the performance of the sampler was determined. Accordingly, the length
of the sampling range is 40 cm when the sampler of a diameter of 3 cm is used in a borehole of
a diameter of 3.5 cm, but becomes 95 cm when the diameter of the borehole is 10 cm. It is re-
vealed that the contribution of the water 10-15 cm above the maximum depth attained by the
sampler is maximum in the sampled water. Discussion is also directed to increased hydrological
information which can be expected when this type of sampler is used.
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Fig. 3. The result of the laboratory experiment using two-layered fluids with a sharp interface.
The ordinate represents the share of the water below the interface in the sampled water.
The abcissa represents the depth below the interface attained by the sampler.
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Table 1. Constants of the water sampler according to the laboratory experiment.

Dtes borchole 3.5 cm 10 cm
Zm” 10 cm 15 cm
z2n’ 22 cm 45 cm
L 40 cm 95 cm
BV 0.027 cm™! 0.012 cm™?
mB(V 0.014 cm™! 0.007 cm™!
B 2.16 cm? 0.57 cm?
m 0.52 0.59
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