
  

  1396171 75 -85
                

  

    

     
mme.modares.ac.ir

  

    

    

    

    
                

 

  
:  Please cite this article using:

A. Dashtimanesh, A. Esfandiari, F. Roshan, A. R. Kazemipour Esferjani, A. Safarinezhad, Numerical simulation of near-shore rotating wave energy converter, Modares
Mechanical Engineering Vol. 17, No. 1, pp. 75-85, 2017 (in Persian)

    

1*2233  

1-   
2-    
3-   
*7516913817a.dashtimanesh@pgu.ac.ir  

      
  

 :18  1395  
 :25  1395  

 :15 1395  

    . 
  

  .
   

 .

 .
 . 

.  

  
  

   
  
  

  

  

Numerical simulation of a near-shore rotating wave energy converter 

Abbas Dashtimanesh*, Arman Esfandiari, Fatemeh Roshan, Alireza Kazemipour Esferjani, Arsham 

Safarinezhad 

Department of Engineering, Persian Gulf University, Bushehr, Iran 
*P.O.B.7516913817, Bushehr, Iran, a.dashtimanesh@pgu.ac.ir 

ARTICLE INFORMATION  ABSTRACT 
Original Research Paper 
Received 09 October 2016 
Accepted 15 December 2016 
Available Online 04 January 2017
 

 Development of wave energy convertors (WEC) is one of the main challenges that naval architectures 
have recently encountered. One of the most important approaches before construction of WECs is the 
evaluation of their conceptual models in computational fluid dynamics (CFD) software. Therefore, in 
the current article, an innovative model of wave energy convertor is presented and hydrodynamic 
performance of proposed model in the Persian Gulf has been examined. For accurate simulation of 
dynamics of WEC, mesh morphing technique is utilized. Since the presented WEC is an innovative 
design and there is no experimental result for validation purpose, we have tried to verify the numerical 
setup using similar experimental problems which have the various characteristics of the considered 
problem. Then, several different geometries including flat and foil pedals, and big and small semi-
spherical pedals as a part of WEC have been analyzed, numerically. Small semi-spherical pedal has 
been determined as the best possible geometry. Number of pedals is another parameter which has been 
studied and eight pedals model has been recognized as the optimum choice. Finally, optimum WEC has 
been simulated in nine different waves and the results have been presented. 
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Fig. 1 A view of the designed wave energy converter with flat pedals 
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 1  
Table 1 Simulated waves characteristics 

5  4  3  2  1   
 

2.2 1.0 1.35 3.9 3.9 )  
0.06 0.029 0.027 0.05 0.125 )  
0.83 0.8 0.93 3.817 3.817 )  
2.85 6.28 4.65 1.61 1.61  
0.05 0.05 0.05 0.1875 0.125 )  

 :
34 5 )  1( .

  
 :

1  .
 

4-1 -   
 

[25]  .0.25 
0.12   1 2

)1 .( -
 .

16 0.21 1.5 
 .

 
   

"2" 
255000  .

 .
    

"3 "4 
[25]   .

 . 

 .
  

  

4-2 -    

 
1 

3 45      
  

1 Barge 

 
Fig. 2 Mesh distribution along computational domain and around the 
body 
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Fig. 3 Diagram of experimental and numerical results of relative 
vertical force exerted on the cylinder under the influence of wave 1 
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Fig. 4 Diagram of experimental and numerical results of relative 
vertical force exerted on the cylinder under the influence of wave 2 
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Fig. 5 The initial geometry of the computational domain 
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Fig. 6 Comparison of experimental and numerical results of lift force 
exerted on the barge under the influence of wave 3 
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Fig. 7 Comparison of experimental and numerical results of drag force 
exerted on the barge under the influence of wave 3 
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Fig. 8 Comparison of experimental and numerical results of lift force 
exerted on the barge under the influence of wave 4 
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Fig. 9 Comparison of experimental and numerical results of drag force 
exerted on the barge under the influence of wave4 
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Fig. 10 Comparison of experimental and numerical results of lift force 
exerted on the barge under the influence of wave 5 
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 Fig. 11 Comparison of experimental and numerical results of drag 
force exerted on the barge under the influence of wave 5  
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Fig. 12 Boundary conditions at simulation of the three-dimensional 
body 
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Fig. 13  Diagram of heave force relative to time for 3D simulation 
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Fig. 14 Diagram of Vertical velocity under the influence of wave 1 
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Fig. 15 Diagram of the Vertical displacement along the z-axis under the 
influence of wave 1 
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Fig. 16 Computational domain 
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  2  
Table 2 Boundary condition of computational domain 
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Fig. 17 Simulated geometries 
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Fig. 18 The forces exerted on each four pedals relative to time 
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Fig. 19 Rotation angle of each four pedals relative to time  

19  

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
96

.1
7.

1.
26

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                             7 / 11

https://dorl.net/dor/20.1001.1.10275940.1396.17.1.26.6
https://mme.modares.ac.ir/article-15-4143-fa.html


    

        

  

82  1396171  

 
Fig. 20 The forces exerted on each four pedals relative to time 
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Fig. 21 Rotation angle of each four pedals relative to time  
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Fig. 22 The forces exerted on each four pedals relative to time 
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Fig. 23 Rotation angle of each four pedals relative to time  
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Fig. 24 The forces exerted on each four pedals relative to time 
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Fig. 25 Rotation angle of each four pedals relative to time  
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Table 3 Characteristics of regular waves to simulate the 8 pedal system 
  )  )  )  

1  0.25 2 6.25 
2  0.25 4 25 
3  0.25 6 56 
4  0.50 2 6.25 
5  0.50 4 25 
6  0.50 6 56 
7  1 2 6.25 
8  1 4 25 
9  1 6 56 

 

  
Fig. 26 Mesh distribution along computational domain and around the 
wave energy converter 
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Fig. 27 Mesh independence at wave number 4  
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Fig. 28 A view of a simulated wave converter 
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Fig. 29 The rotation time up to 90 degrees under the influence of 
different waves 
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Fig. 30 the forces exerted on converter under the influence of different 
waves 
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Fig. 31 Power product of wave energy converter 
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