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2. Principle and Performance of Non-reflective Wave Generator
by Thrust Control

Katsutoshi TANIMOTO*
Suketo HARANAKA#**
Eiji TOMIDA*+*

Synopsis

Re-reflection from a wave paddle disturbs the incident waves to the model structure.
In particular, it becomes problem in the irregular wave tests, since continuous action of several
hundreds of waves must be realized in order to investigate the statistical properties. Therefore,
the development of non-reflective wave generator is strongly expected. In the present study,
the principle of non-reflective wave generation is established on the basis of potential theory
of wave maker, and the performance of the thrust control wave generator which has been
newly equipped in the large wave channel is investigated.

The principle of non-reflective wave generation is that the total wave forces acting on
the both sides of wave paddle, which is operated in non-reflective motion, always equal to
the wave forces to generate original waves, when the inertia component of the wave forces
is disregarded. Therefore, the non-reflective wave generation can be realized by controlling
the wave forces on the wave paddle which generates waves to the both sides.

In the wave force control, however, the special force transducer is required. On the other
hand, the thrust of wave generator driving by a linear electric motor with low inertia is pro-
portional to the armature current and a minor roop of the armature current control is already
equipped in the ordinary position control. Consequently, the thrust control requires no special
equipment from the position control wave generator. But, the mechanical inertia and fric-
tional forces of wave generator must be considered in addition to the wave forces on a paddle.
The non-reflective wave generation can be realized by the thrust control, if the mechanical
forces corresponding to the change of motion due to the effect of reflected waves from the e
model structure are disregarded in comparison with the thrust required in the operation in
the state of no wave reflection from the model structure. i

After the considerations of non-reflective wave generation systems, the thrust control
system has been adopted for the new irregular wave generator in the large wave channel of
105 m long, 2.5 m deep and 3.0 m wide. the performance tests by regular waves establish
that the thrust control decrease considerably the re-reflection of waves and makes very stable
standing waves in front of a vertical wall. It is concluded that the new wave generator by
the thrust control is satisfactorily applied to the irregular wave tests in the flume, because
the influence of re-reflection of irregular waves is greatly decreased by the slight reduction
of reflection from a wave paddle.

* Chief of Breakwaters Laboratory, Hydraulic Engineering Division
**  Senior Research Engineer, Hydraulic Engineering Division
#kk  Former Member of Wave Power Laboratory, Hydraulic Engineering Division
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