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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. According to previous
research, the load ratio between two adjacent windswept with respect to the wind direction has unstable value due to vortex around
windswept. This causes the result that increases an error on the wind direction. In this study we compared and analyzed the difference
between the load ratio with respect to three type windswept shapes in order to suggest the proper windswept shape to reduce this error.
The computational fluid flow analysis is carried out with ANSYS CFX to analyze the load ratio between three windswept shapes. Wind
direction was adopted as the design variable, and selected 9 wind direction conditions from 0°90° with 11.25° interval for computational
fluid flow analysis.
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o SYS Table 2 Sum of pressure and load ratio for windswept 1 and
;"?%emz 2 with respect to wind direction in model 1
1.6548+002 -
| 7.589e+001 Wind Sum of pressure (kPa) Load ratio
-1.3509e+001 direction
| -1.031e+002 &) Li L RL
N -1.925e+002
- Bronien 0.00 1.2 402.8 0.003
| -3.715e+002 11.25 -186.4 401.0 0.317
§ oo 22,50 2416 388.4 0.334
53994002 33.75 -358.1 405.2 0.469
el 45.00 -402.3 406.4 0.497
56.25 -405.2 358.1 0.531
675 -388.4 241.6 0.616
78.75 -401.0 186.4 0.683
I_'- 90.00 -402.8 -1.2 0.997
(a) model 1
g Table 3 Sum of pressure and load ratio for windswept 1 and
E.:’?‘ffﬁe‘m 2 with respect to wind direction in model 2
;?:;:ﬁf Wind Sum of pressure (kPa) Load ratio
-2.47484000 direction
| -BETTe+001 (o) Ll LZ RL
|| -1711es002 0.00 05 480.3 0.001
| -2 554e+002
| i 11.25 -235.6 544.3 0.302
4.239+002 22.50 -314.8 480.7 0.396
I -5.082e+002 33.75 -438.8 504.8 0.465
-5.925e+002
[Pa) 45.00 -514.7 5155 0.500
56.25 -504.8 438.8 0.535
675 -480.7 314.8 0.604
78.75 -544.3 235.6 0.698
L 90.00 -480.3 -0.5 0.999
(b) model 2 _ Table 4 Sum of pressure and load ratio for windswept 1 and
Prassuns o 2 with respect to wind direction in model 3
. 2.537e+002 -
150600002 ‘Wind Sum of pressure (kPa) Load ratio
| 8.352e+001 direction
-1.584€+000 (°) Li Lo RL
| -8.669e+001
- i 0.00 0.8 382.7 0.002
|| -2.569+002 11.25 -191.6 373.0 0.339
| -3.420e+002
s 22.50 -223.7 365.0 0.380
I -5.122+002 33.75 -316.2 397.3 0.443
T 45.00 -364.6 368.2 0.498
56.25 -397.3 316.2 0.557
675 -365.0 223.7 0.620
78.75 -373.0 191.6 0.661
90.00 -382.7 -0.8 0.998
(¢) model 3 Table 2~40ll A &3Fo] 0°d w), ® o] uf 2% FFHe

Fig. 5 Pressure distribution of a windswept through fluid
flow analysis (when 6=45°, v=20m/s)
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Table 5 Comparison of load ratio among three models with

respect to wind direction

Wind Model
direction
(°) 1 2 3
0.00 0.003 0.001 0.002
11.25 0.317 0.302 0.339
22.50 0.384 0.396 0.380
33.75 0.469 0.465 0.443
45.00 0.497 0.500 0.498
56.25 0.531 0.535 0.557
67.5 0.616 0.604 0.620
78.75 0.683 0.698 0.661
90.00 0.997 0.999 0.998
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Fig. 6 Comparison of load ratio with respect to windswept
shape
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L2 Fig. 73 2ol 19 5 HAAH (least square
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o FHAFL 225 AFE3SEe] Table 69l YERN AT

]]_,__ Xq Et

0.75
1 = M
0.70 4 o M2 °
1 a ™3
0'65__ Linear fit of M1
0.60 4 Linear fit of M2
B Linear fit of M3
° 0.55-_
® 0504
= ]
S 0.45 Zavbx
- 1 0.97962 0.9718 0.99684
0.40 4 Value Error
d M1 Intercept 0.26757 0.01525
0 35 . M1 Slope 0.00516 | 3.03091E-4
. M2 Intercept 0.26086 0.01855
1 M2 Slope 0.00531 | 3.68703E-4
030 = ° M3 Intercept 0.27686 0.00572
11 M3 Slope 0.00495 1.1372E-4
0.25 ——t—tt
10 20 30 40 50 60 70 80
Wind direction (deg)
Fig. 7 Linear fitting of load ratio with respect to windswept

shape

Table 6 Result of linear fitting of load ratio with respect to

windswept shape

Result of linear fitting
Types 5 —

Correlation coefficient Error

Model 1 0.9796 0.01525

Model 2 0.9718 0.01855

Model 3 0.9968 0.00572
Table 6 Ao, F43t 315 ul Atole] #AHL 13
Hom AASHAL ul, e AANAA FER AL 2

model 19] 22H0.01525) 71=2
29] 24} 0.018552A] 2.3 34
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