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Figure 1 (Color online) Three dimension schematic of SPAR-type
FOWT.
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Figure 2 (Color online) Prototype scaled blade and design blade. (a)
Prototype scaled blade; (b) design blade.
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Figure 3  (Color online) Comparison of rotor thrust.
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Figure 6 (Color online) Deep water test tank of Shanghai JiaoTong University. (a) Plan view; (b) section view.
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Figure 8 (Color online) Axial fans CFD flow line calculation results.
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Figure 12 (Color online) WindStar TLP system basin model test. (a)
Basin model test; (b) WindStar TLP system figure.
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Research and practice of offshore wind turbine model
test platform and technology

MENG Long"*’, HE Yan-Ping"**", ZHAO Yong-Sheng'*’,
PENG Tao"*’ & KOU Yu-Feng'*’

' State Key Laboratory of Ocean Engineering, Shanghai JiaoTong University, Shanghai 200240, China;
? Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration (CISSE), Shanghai 200240, China;
3 School of Naval Architecture, Ocean & Civil Engineering, Shanghai JiaoTong University, Shanghai 200240, China

The abundance of offshore wind energy resources has promoted the development of offshore wind turbine. With the
increase of wind turbine power, the fixed foundation for shallow sea area no longer meets the design requirements, and
the floating foundation for deep sea area has been developed rapidly. In this paper, the development process, types and
particularity are introduced, and it demonstrates that the model experiment is indispensable in the development of floating
offshore wind turbine (FOWT). Firstly, key technologies of basin model test are concluded, such as similarity criteria, scale
ratio determination technology, model blade design technology, mooring system processing technology and environmental
conditions simulation technology. Then object of 6 MW SPAR-type FOWT proposed by Shanghai JiaoTong University
is researched, and production process of model is summarized, including model blade, model nacelle and model tower.
Finally, the construction of the deep water test tank of marine engineering of Shanghai JiaoTong University is introduced,
and the test results of the new multi-column TLP FOWT model test in the test tank are shown. The test results have
great agreement with software simulation results. The results show that the deep water test tank of marine engineering of
Shanghai JiaoTong University can be well developed as basin model test of FOWT. This paper supplies some guidance
for the following model test and provides a theoretical basis for the development of the FOWT.

offshore wind turbine, basin model test, test technology, model manufacture, test platform construction
PACS: 47.27.Vf, 47.85.Gj, 51.10.+y
doi: 10.1360/SSPMA2017-00067
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