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Numerical Study on the Observational Error of Sea-Surface Winds at Teodo

Ocean Research Station
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Abstract : The influence of Ieodo Ocean Research Station structure to surrounding atmospheric flow is carefully
investigated using CFD techniques. Moreover, the validation works of computational results are performed by
the comparison with the observed data of leodo Ocean Research station. In this paper, we performed 3-
dimensional CAD modelling of the station, generated the grid system for numerical analysis and carried out flow
analyses using Navier-Stokes equations coupled with two-equation turbulence model. For suitable free stream
conditions of wind speed and direction, the interference of the research station structure on the flow field is
predicted. Beside, the computational results are benchmarked by observed data to confirm the accuracy of
measured date and reliable data range of each measuring position according to the wind direction. Through the
results of this research, now the quantitative evaluation of the error range of interfered gauge data is possible,
which is expected to be applied to provide base data of accurate sea surface wind around research stations.

Keywords : Teodo Ocean Research Station, sea-surface winds, interference of structure, observation error,
computational fluid dynamics (CFD)
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Table 1. Location of anemometer (from Sea Level, Unit: [m])

Fig. 1. 3-D Model of leodo Ocean Research Station and loca-
tion of anenometer.
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Fig. 2. Internal grid of ieodo ocean research station.
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Fig. 3. External grid of leodo Ocean Research Station (red circle:
internal grid).
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Table 2. Numerical analysis flow condition
Wind velocity[m/s]

No. (Sea Level 10 m) Wind Directions
Case 1 12 12
= Case 2 30 12

Fig. 6. Velocity vector over roof.
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Fig. 8. Comparison of velocity magnitude at No. 3",

180

| =ty —w—REHY ——XRR

Fig. 9. Comparison of velocity magnitude at No. 4.
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Fig. 10. Coﬁlpaﬁ'son of velbcity magnitude at No. 1 (case 1).
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Fig. 11. Comparison of velocity magnitude at No. 2 (case 1).
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Fig. 12. Comparison of velocity magnitude at No. 3 (case 1)
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Fig. 13. Comparison of velocity magnitude at No. 4 (case 1),

5.3 Case 29| S=X|sll&f H 3}
olol= P87 R] 2ol o3 A-R-Fe 55
3ol 3t TS case®, 30 m/sY A-G-F AL ot
TR S A case 19] 2-9¢} viz7IR 2 API 7]
To ME 52 ETEITE AR, s 10 moll4)
30 m/s?} AT SRS Zketia 7FEElES o Eol)
& Sy e usdg 2.



TR o]88 oloje FHASAAVA 9] ST B LAF AT 195

120

%—%—Flow Analysig = Froe Siream ]

Fig. 14. Comparison of velocity magnitude at No. 5 (case 1).
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Fig. 15. Comparison of velocity magnitude at No. 1 (case 2).
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Fig. 16. Comparison of velocity magnitude at No. 2 (case 2).
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Fig. 17. Comparison of velocity magnitude at No. 3 (case 2).
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Fig. 18. Comparison of velocity magnitude at No. 4 (case 2).
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Fig. 19. Comparison of velocity magnitude at No. 5 (case 2)
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Fig. 20. Distortion of horizontal and vertical wind direction at
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Table 3. Available anemometer according to free stream direction
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