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Tab.1 Geometric parameters of the calculation model

Z#) Parameter J5i 7 Prototype 1% Model
NS L 5
RTPERT 24mx20 m 1.2 mx1.0 m
Platform geometry size
A
Platform height 6-5m 0.325m
S
FESRIZA . 25m 0.125m
Length on waterline
P et
Platform mass 80000 ke 10kg
it NS
Anchor chain length 62m 3.1m
- '$ =N
i 12 kg/m 30 g/m

Anchor mass
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Fig.2 Calculation domain and boundary condition diagram
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Tab.2 Parameters verification of the experimental model
S Parameter HUH Value
17 ) Model size 1.0 mx1.0 mx0.2 m
R KR Water depth 1.0m
1576 5 5 Model mass 6.5 kg
J5i.L> Center of mass (0, 0, 0.05)
¥ 55 i Moment of inertia (0.757,0.757, 1.459)
FHHE PR BT 5 Anchor chain unit mass 0.039 kg/m
ffifif H 12 Anchor chain diameter 1.5 mm

() IR HEAIR
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Experimental layout
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Fig. 5 Physical model experiment schematic diagram
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Fig. 6 Comparison of physical model experiment and numerical simulation results

2 44
21 HEIR

BB AL T 50 358 B g g vl 3l v 2 TR 1
B E AT, R TP KR —3 4, R

Y BE 290 346 km, AL FE 28 550 km, ST AR
297.7707 ks B IATREEAUCA 18 m, Fe iR Ab
A 70 m 224 o I R 0 ST X0 JE 4 2.0~
4.5 s ML AH % 1.8~4.0 m, VRGN T/ 3% B N3 3 fir
7No

®3 BERMHETLR
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wave period/s

BRI Model
wave height/m
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Fig. 10 Wave surface diagram of FPV platform (7, is the incident wave period, H, is the incident wave height)
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Fig. 13 Attenuation rate of incident wave by FPV

platform (H,=0.2 m)
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Numerical simulation of hydrodynamic of offshore FPV platform under
regular wave action

SHU Jiaqging', JIA Guangchen®, GU Xiaoqing', MA Chao*, NI Huihao’, ZHAO Yunpeng’, WANG Fang’
(1. China Energy Engineering Group Jiangsu Power Design Institute Co., Ltd., Nanjing 210036, Jiangsu, China; 2. State
Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116081, Liaoning , China;
3. College of Engineering Science and Technology , Shanghai Ocean University, Shanghai 201306, China)

Abstract: To accelerate the development of solar photovoltaic systems from land to sea, it is very important
to master the hydrodynamic response characteristics of floating photovoltaic (FPV) under wave loads. In
this research, the hydrodynamic response characteristics of a FPV under regular waves are studied based on
computational fluid dynamics method (CFD) , and verified by physical model experiment. The results show
that the surge and heave motion increase with the increase of wavelength when the wave height is constant
and the wavelength range is 3-5 m. The maximum mooring force response of the floating photovoltaic
platform also shows an increasing trend with the increase of wavelength under the condition of wavelet
height, but the growth trend is gentle. The mooring force response of the platform increases significantly
when the wave height is 0.2 m and the wavelength exceeds 4.5 m. The research shows the incident wave and
the floating platform have obvious attack phenomenon when the wave steepness is large, and the action
position is mainly concentrated on the buoy position of the floating platform. This study provides theoretical
reference and data support for the design and optimization of offshore floating photovoltaic, which has very
important scientific significance and application value.

Key words: offshore floating photovoltaic; computational fluid dynamics; numerical simulation; regular

waves; hydrodynamic response
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