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A Study on the Improvement of the Mast Design for Wind Detector
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Abstract During the sea trial test for the aerovane in AOE-II, a malfunction occurred in the wind
detector movement around 40 to 90° on the starboard side and around 270 to 320° on the port side.
The purpose of this study was to analyze and improve the cause of the above phenomenon. The wind
detector was covered with a mast structure and was not affected directly by the blowing wind, and a
vortex air current was formed behind the mast structure, causing the motion malfunction. The above
problem was solved by moving and installing the wind detector on the newly installed mast yard. After
conducting vibration analysis and reviewing the effects of vibration, the wind detector was installed in
the new mast yard and verified by a sea trial test. Since the improvement plan was slightly effective, the
position of the wind detector moved away from the mast on the new mast yard and was re-verified
through a sea trial test. The movement malfunction of the wind detector did not occur, confirming that

it is an appropriate improvement plan.
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A A(Combined Diesel Electric and Diesel, CODLAD)S
g5ttt HaEAt A4 532 OTO000ECIH.
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Fig. 1. System diagram for the aerovane

Fig. 2. Wind detector
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Fig. 3. Wind indicator

Table 1. Aerovane Specification

Variable Synchro Signal
Wind 1 0~90 VAC, 60 Hz
Direction Wind Direction Measurement Range
Signal 1 0~360°
Output Wind Direction Error
© +2° less than or equal to
DC Level Signal
: 0~12 VDC
) Wind Speed Measurement Range
Wind : 0~100 kn(0~180 km/h)
Speed
Signal Wind Speed Error
Output 1 0~50 kn, +1.0 kn less than or equal to
1 50~100 kn, +2.5 kn less than or equal to
Starting Wind Speed
1 0.5 kn
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Fig. 4. Starboard and port side areas on the ship
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Fig. 5. Heading angle causing the wind detector
movement malfunction

Table 2. Heading angle causing the wind detector
movement malfunction

Area Degree(°)
Starboard 40~90
Port 270~320

YA 27 2, Fig 5AHE o® 54 A=
Eolee vl osto] o] 9-doM= 40~90%= F
. FHFoA= 270~320% ROl FFES HEV
=AY 2215 /ol W= U Table 20014 g +
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HE717F vig 3 tE 93 7Pl @4, 360
= R29E ddske @4, &3 9el AAske @4l
Tt Table 3914 SF3<% 2E7] 245 A= Felst
ot

Table 3. Classification of the wind detector motion
malfunctions

No. Contents

1 The wind detector points in a different direction
than the wind.

2 The wind detector rotates.

3 The movement of wind detector stops.
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Analysis of the cause of malfunction of the wind detector

et

Improvement of the mast design for wind detector

¥

Vibration test and analysis for mast design

¥

Sea trial test for wind detector operation

Fig. 6. Conceptual diagram of the research procedure
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Fig. 7. Basic structure of the mast
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. Front layout for the mast
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Fig. 10. A schematic layout diagram of the simple
mast
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Fig. 11. Generation process of the vortex air current
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Table 4. Cause and solution about the problem

Items Contents

The wind detector is covered with the mast
structure, so it is not directly affected by the
blowing wind, and the vortex air current is
formed behind the mast structure, causing the
malfunction of the wind detector operation.

Cause

1. On the existing mast yard, the moving
installation plan for the wind detector

Solution
2. On the newly installed mast yard, the

moving installation plan for the wind detector

Fig. 12. On the existing mast yard, the position of
the wind detector
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Fig. 13. On the existing mast yard, the moving
installation plan for the wind detector
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Fig. 14. On the newly installed mast yard, the moving
installation plan for the wind detector
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Fig. 15. Impulse excitation and FRF point on the
mast
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Table 5. FRF on the point 1 and point 2

Mobility(mm/s/kN)
Frequency
Point 1 Point 2
8 Hz 0.29 1.26
14.5 Hz 0.1 0.3
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Fig. 17. Vertical vibration response according to
shaft RPM on the point 1
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Table 6. Primary solution and problem solving

Items Contents

On the newly installed mast yard, the moving

Solution
installation plan for the wind detector

Problem

R 2. The wind detector rotates.
Solving

FAE sidst] fIsiAl
ks ¢ U}%iomtk *JTT URAE ofEofA F
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Fig. 18. Wind detector installed away from the mast
on the new mast yard

Table 7. Secondary solution and problem solving

[tems Contents

A plan to move and install the wind detector
position away from the mast on the new mast
yard

Solution

1. The wind detector points in a different
direction than the wind.
3. The movement of wind detector stops.

Problem
Solving
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7
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Fig. 19. Side layout for the new mast
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Fig. 20. Front layout for the new mast
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