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Impact analysis of offshore photovoltaic pile groups on nearshore wave fields
based on SWAN model

Tu Yuhan'?, Zhang Wei'”>, Huang Rui'**, Wang Xiaoguang'~
(1. State Key Laboratory of Water Disaster Prevention, Hohai University;
2. College of Harbour, Coastal and Offshore Engineering, Hohat University)

Abstract: To address the impact of large-scale offshore photovoltaic pile groups on nearshore wave fields, a generalized model method
adopted SWAN model based on equivalent bottom friction coefficient was proposed to solve the bottleneck of low computational
efficiency in full-grid simulation of high-density pile foundations. Based on the method, the attenuation effect of 50 000 pile foundations
on wave fields under different working conditions in the offshore photovoltaic area of Qizi Bay, Qingdao, Shandong Province was
simulated. The results indicate that the pile group has a significant blocking effect on wave propagation; the wave height attenuation
gradually increases from sea to land, and the wave height attenuation rate on the nearshore side can reach 30% under extreme
conditions. This method can effectively solve the computational difficulties in simulating large-scale pile groups and provides technical
means for the wave field impact, pile foundation design, and parameter selection of offshore photovoltaic projects.
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Table 1 Comparison between model-calculated and measured wave heights

il REALTH 0% =/ m SN 5/ m R/ %

o S i SSE [f] SSW [ S ] SSE [f] SSW ] S [ SSE [f] SSW i)
1 1.12 0.98 1.21 1.10 0.91 1.18 1.79 7.14 2.33
2 1.27 1.22 1.23 1.24 1.12 1.21 2.36 8.20 1.69
3 1.22 1.17 1.22 1.25 1.16 1.25 2.46 0.85 2.08
4 1.39 1.32 1.46 1.35 1.30 1.38 2.88 1.52 5.44
5 1.21 1.13 1.28 1.16 1.14 1.18 4.13 0.88 8.00
6 0. 89 0.83 0.91 0. 89 0.84 0. 89 0 1.20 1.73
7 0.87 0.77 0.95 0.88 0.85 0.90 1.15 10. 39 5.48
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