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Fig.1 Location of the study area and the project
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Fig.2 Calculation range, grid division and topographic map
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Fig.3 The tidal level verified at Station L.1 in 2017
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Table 1 Error statistics of the current velocity
K g /N
U=} S A A BE AH X 15 22 S 4B TR AHX 158 2 S A E TR AH X5 22
/(mes™H)  /(mes™H /% /tmes ) /(mes™H /% /mes ) /(mes D /%
1# 0.48 0.47 —2 0.35 0.36 3 0.24 0.28 15
2% 0.56 0.54 —3 0.42 0.41 —1 0.27 0.30 12
3% 0.50 0.48 —5 0.37 0.37 —1 0.24 0.28 15
4£ 0.53 0.51 —4 0.39 0.39 —1 0.26 0.29 14
5% 0.57 0.51 —11 0.42 0.39 —7 0.27 0.29 8
6% 0.59 0.53 —9 0.44 0.41 —7 0.29 0.30 4
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Numerical Simulation of Hydrodynamic Influence in the Changle
Offshore Wind Farm

ZHANG Yong-giang'?, SUN Yong-fu'*, WANG En-kang’, ZHANG Wan-jun®, HU Ze-jian®
(1. College of Earth Science and Engineering , Shandong University of Science and Technology , Qingdao 266590, China;
2. First Institute of Oceanography s MNR , Qingdao 266061, China)

Abstract: The influence of Area B of the Changle offshore wind farm on sea area after completion is studied
by means of plane two-dimensional numerical simulation. The wind power pile foundation is generalized to
a regular hexagon with a side length of 6.4 m and the terrain in the study area is characterized by grid nest-
ing and layer-by-layer encrypting. The model has been verified by the data measured at 6 stations and one
temporary tide station. The results from the model calculation show that the influence of the wind farm on
the sea area after completion is mainly concentrated near the pile foundations, and the influence on the
current field is mainly reflected in the change of current velocity: Near the root of the pile foundations the
current velocity increases due to the flow constriction effect between the pile foundations; surrounding the
pile foundations the current velocity decreases both at the facing water side and the back water side of the
pile foundations due to the water-blocking effect there, of which the current velocity at the back water side
has a larger variation range than that at the facing water side. After the completion of the wind farm the
wind power pile foundations may cause 10% of the impact on the velocity of the residual current surround-
ing the two rows of pile foundations in the north and 30% of the impact only at the root of the pile founda-
tions.

Key words: numerical simulation; Changle; wind power pile foundation; velocity variation; residual cur-
rent
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