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Abstract : Anemometer is a meteorological instrument that measures wind direction and wind speed in real time, and is mounted to the
cranes that are used at ports, shipbuilding vyards, off-shore structure, or construction sites that are influenced by wind, and it is used
in conjunction with the safety system. Load cell-type anemometer measures the wind direction through the ratio of load between 4
positions by mounting the thin plate to 4 load cells ,and measures wind velocity through the summation of loads. In this study, we
compared and analyzed the results in the theoretic approach, analytic approach and experimental approach to derive the correlation
between load ratio and wind direction. Wind direction was selected as the design variable, and selected 9 wind direction conditions from
0o~9%o with 11.250 space for analysis, and 10 wind direction conditions with 100 space for experiment.
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Table 1 Sign of load in each load cell according to the wind
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Fig. 1 Schematic of a load cell-type anemometer
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Fig. 2 Numbering of each load cell
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A
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Zhe AbEA 9 SHA 84S ARESte] {3 aAE A8 Table 2 Stress ratio of two adjacent load cells with respect
a = TEAY] TS F He BE to wind direction and speed in FSI analysis (Case
= i %)
‘Wind Wind speed (m/s)
direction
(°) 20 40 60 Average
0.00 0.09 0.09 0.08 0.08
11.25 0.29 0.29 0.29 0.29
22.50 0.38 0.38 0.38 0.38
33.75 0.45 0.45 0.45 0.45
45.00 0.50 0.50 0.50 0.50
56.25 0.55 0.55 0.55 0.55
67.5 0.62 0.61 0.62 0.62
78.75 0.71 0.71 0.71 0.71
(a) Fluid=field (b) Structural model 90.00 091 091 0.92 0.92

Fig. 3 Meshed shape for FSI analysis
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Table 3 Load ratio of two adjacent load cells with respect to
wind direction and speed in wind tunnel test (Case®)

Wind Wind speed (m/s)
direction
©) 5 10 Average
0 0.09 0.07 0.08
10 0.26 0.27 0.27
20 0.32 0.35 0.34
30 041 043 0.42
40 0.46 0.47 0.47
50 051 052 0.52
60 0.61 0.61 0.61
70 0.66 0.66 0.66
80 0.74 0.72 0.73
90 0.88 0.96 0.92
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Fig. 6 Comparison of load ratio between two adjacent wings

according to the wind direction
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