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Abstract

Water oscillation in the displacer with U-tube shape is able to induce an energy form in
order for a benefit work. One significant thing to relevantly control the mechanism of the water movement
is a tuning line. A behavior of the frequency resonance is necessary for water stroke at the highest level
in the tuning line. In this work, the study is aimed at the tuning line, which is an important component of
the U-tube displacer in order to gain a good performance. One end of the tuning line is open-air but the
other end is coupled at the bottom of the U-tube displacer. This design objective is simply to induce to
oscillate water becoming the resonance frequency. This results in the maximum energy in term of
amplitude and frequency.

In this work, the frequency sensor was produced for measuring the water oscillation in the tuning
line. It is made from the copper stripe plate around 60 cm. covering the long tuning line around 130 cm.
and the diameter of 1.25 cm. The gap of the copper plate putting over is of 0.25 cm. The frequency
sensor exploits the concept of capacitive transducer for transformation to sinusoidal signal by the use of
RC circuit and Pi filter circuit. Subsequently, the sinusoidal signal was monitored at the real time
oscilloscope. In the application of pumping water, the pump series coupling was connected to the bottom
of the U-tube displacer

The experimental results show the resonance frequency of 1.25 Hz in this system. The water
stroke is in the wide range of 40-70 cm. The pumped water has the maximum of 175 liter/hr. at the pump
height of 1 m. lts efficiency is of 0.0114% when the low grade energy is inputted in the range of 500°-
700°C. The results are indicated that the highest stroke at the resonance frequency is able to obtain the
maximum of the pumped water. Therefore the design of tuning line would have small size in the result of
the high water stroke.

Keywords: tuning line, U-tube displacer, resonance frequency, capacitive transducer and series pumping.
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