
INTRODUCTION AND OBJECTIVES
The wave energy is the one that captures energy from the wave movement to transform into electric power. Due to its high-medium potential in the Basque Coast a great development

of wave energy technology is being carried out in the Basque Country [1]. The aim of this project is the design and installation of a wave flume in the Laboratory of Mechanic Fluids

able to reproduce the waves in bimep (Armintza) in order to test in it wave energy converter prototypes at laboratory scale. The work involves the analysis of the swell in the study

area, the analysis, selection and design of the main elements of the wave flume and the validation of the theoretical calculations in a smaller dimensions wave flume.

PROPERTIES OF THE WAVES AT BIMEP
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Parameters Max Min

Hs (m) 2.5 0.5

T (s) 11.0 5.0

h (m) -97.4 -50.5

Le Méhauté [3]: The red parallelogram corresponds to
the type of waves more frequently measured at bimep.

GENERATION ZONE - WAVEMAKER

0.1 < h[m] < 0.6 //    1.0 < λ[m] < 4.0    //    0.025 < H[m] < 0.1

Piston-type wavemaker [4]

Flap-type wavemaker [4]

TESTS IN THE REFERENCE WAVE FLUME
Experiments were carried out at depths of 0.07, 0.1 and 0.2 m in the reference flume. The theoretical results from the
Wavemaker Theory were compared with the ones obtained empirically. On the left, an image of the reference wave flume
and on the right, the comparison between tests and analytical results [5].

Results obtained for the Piston-type wavemaker

• Movement : Translation
• No joint to the bottom
• h → λ↑ → h/ λ ↓→ INTERMEDIATE WATER

• Movement : Rotation
• Fixed through hinges
• h → λ↓ → h/ λ ↑ → DEEP WATER

EXTREME CASE: H = 0.2 m ; h = 0.4 m ;  λ= 4.0 m

Smax = 0.32 m Pmax = 31.2 W

 Water region :
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 Wave Theory 

 Wave Linear Theory

 Stokes – 2nd order

Wave parameters were calculated according to the 
wavemaker theory, for the following experimental conditions:  

EXTINCTION ZONE  - ABSORPTION SYSTEM 

Dimensions: 2.95 m (long) x 0.4 m (wide) x 0.5 m (high)

The passive absorption system is located in

one of the edges of the wave flume. The

highest efficiency is obtained with a soft slope

in the upper part of the beach and stronger

when reaching the bottom of the wave flume.
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Then, the analysis of the extreme case was carried out in 
order to calculate the maximum stroke value of the 

wavemaker and maximum power required by the piston. 

Selection adopted for the wavemaker: PISTON

Wider range of waves to simulate

 Easy to install and easy maintenance

 Less restrictions than the flap

CIRCULAR PROFILE

 Easy to design

 Suitable to fit a parabola

 Good efficiency

The design carried out is a circular

profile with a radius equal to

5611 mm. It can be moved along the

wall and be raised from the bottom.

TWELVE METRES LONG WAVE FLUME DESIGN

Five modules of 2.5 m long 
made of stainless steelDimensions: 12.5 m (long) x 0.8 m (wide) x 0.9 m (high)

Auxiliary equipment Structure

Several ultrasonic 
level meters 
installed  in the 
propagation zone

Three pumps 
installed in an 
underground tank 
to fill and empty the 
wave flume
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Los puntos que se prepresentan han sido obtenidos tras dibujar 

una circunferencia con las siguientes parámetros:

x -11000 centro -5411,1

y 177,8 radio 5611,22119

tau xy 500 sigma max 200,121187

sigma min -11022,3212

Ajustándolo a una parábola, 

los parámetros de ajuste son los siguientes: 
Model Parabola

Equation y = A + B*x + C*x̂ 2

Reduced 

Chi-Sqr

0.0278

6

Adj. R-Squa 0.9999

Value Standard Er

B

A 199.88343 0.11138

B 0.00205 3.55074E-4

C -9.18052E 2.35527E-7
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obtained with the software Ameva.

• Based on the analytical and experimental results, the project concluded by the selection and design of a PISTON-TYPE
WAVEMAKER for wave generation zone and the CIRCULAR PROFILE for the extinction zone.

• The future of this wave flume is linked to the analysis and testing of wave energy converters prototypes at their initial phases of
development. This equipment will be a useful tool for developers of devices before testing at open-sea, because a broad range of
waves simulating real conditions, as the ones measured at bimep, will be reproduced,.
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