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Ocean Current Power Farm Interaction Study
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ABSTRACT: Several tidal current power plants are being planned and constructed in Korea utilizing the strong tidal currents along the west and
south coasts. A tidal current reaches 9.7 m on the west coast; there are few potential regions for tidal current power generation. The construction of a
dam to store water can prevent the circulation of water, causing a great environmental impact on the coast and estuary. The tidal barrage could produce
a large amount of power, but it should be carefully considered. The purpose of developing renewable energies is to minimize the environmental impact
and to maximize the utilization of clean energy. To produce a great quantity of power, tidal current farms require the placement of numerous units in
the ocean. The power Qeneration is very dependent on the size of the rotor and the incoming flow wvelocity. Also, the interactions between devices
contribute greatly to the production of power. The efficiency of a power farm is estimated to determine the production rate. This paper introduces 3D
interaction problems between rotating rotors, considering the axial, transverse, and diagonal distances between horizontal axis tidal current devices.
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Table 1 Analysis domain specification

Description Specification
Length 2.3m
Breath 2.6m
Height 0.9m

Table 2 Analysis condition
Analysis condition Value
Time step 0.004sec
Cycles 500
Size of mesh M?X' >0mm
Min. 0.78mm
Input water velocity 0.4m/s
Water density 998.2kg/m’®
Roter moment of inertia 0.005kg m?
B3 B4

Fig. 1 Rotor arrangement

Table 3 Analysis case

Case 0 Case 1 Case 4 Case 7
Rotor A2 Al, A2 A2, B2 Al, A2, A12
Table 4 Elements & nodes
Case 0 Case 1 Case 4 Case 7
Elements 2,690,350 4,669,986 4,625,019 6,598,472
Nodes 502,261 875,525 867,884 1,240,003

'u.'.m.» .".

Fig. 2 Octree mesh generation method
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3. Results Table 5 RPM desdecreasing rate
Case 0 Case 1 Case 4 Case 7
3.1 CFD reliability Al 1.00(1.00)  1.00(0.96) - 0.99(0.96)
35) 4o Jehhalch, f9) SRR 15Rel SEgtel 2 B ) 807 -
AL BASHAANE d0cycle ©]FE 107 o] WE
" Al12 - - - 0.99(0.95)
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Fig. 3 Steady analysis convergences status -
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Fig. 4 Transient analysis velocity min/max Fig. 6 Velocity vector around rotor
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Pressure

Pressure

Pressure Pressure

-100
(c) Case 4
Fig. 7 Pressure distribution
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3.3 Flow distribution
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(c) Case 4
Fig. 10 Velocity distribution
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