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Abstract FD FAN (forced draft fan) is a device used to pressurize gas or air and transfer it to a desired
location, and a vane damper is used to control the suction flow rate. The vane damper is a flow rate
control valve that controls the suction flow rate of air by adjusting the opening and closing angle of
the vane for complete combustion inside the ship boiler. Most ships have fans that can automatically
or manually adjust the flow rate using a link-type vane damper. However, due to the imbalance of the
link that controls the angle of the vane at the initial 0-20 degree angle, the vane is suddenly opened
in a short moment, and a large amount of flow is instantly introduced into the boiler, resulting in
serious soot generation due to incomplete combustion. This is because there are structural problems
in the assembly imbalance due to the complex structure of the link controlling the vane damper, the
transmission torque applied to the link shaft is not evenly distributed, and the technical problems that
cause the shaft to be destroyed due to the phenomenon of being concentrated on a specific link. In
this study, in order to develop a gear type vane damper that replaced the link type, the torque
generated was analyzed to minimize the amount of backlash and the quality and productivity according
to the assembly type were improved. The strength of the bevel gear was proved, and environmental tests
for basic IoT research were evaluated in consideration of the specificity of the ship.
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(Table 1) Link type VS. Gear type

Category Shape Replacement Durability
Link type complication 1 years Short
Gear type Simple 10 years Long
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(Table 2) Bevel gear data

Parameter Pinion Gear
Number of teeth N 16 ea 72 ea
Speed pm 1 0.2
Torsional moment N-m 1.8 52.4
Transmission ratio i 4.5
Angle of shaft axes PINGE 90
Transverse pressure angle D[] 20
Module mg, 1.75
Face with F 20 mm
Pitch cone angle ) 12.52 77.47
Tip diameter D, Imm] 31.37 126.75
Pitch diameter D, [mml 23.66 106.47
Root diameter Dy, lmm] 23.9 125.08
Cone length C,,lmml] 62.62 12.29
(Table 3) Material properties

Material properties SCM415 (JIS)

Tensile Strength (Ultimate) [MPa] 799.79
Tensile Strength (Yield) [MPa] 599.84
Tooth Hardness — core [HB] 237
Tooth Hardness — side [HB] 645
Allowable Bending Stress [MPa] 380
Allowable Contact Stress [MPa] 1300
Young's Modulus [GPa] 206.842
Poison's Ratio 0.3
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[Fig. 7] Environmental test apparatus for vane
damper

(Table 4) Environment testing codes

Item Test Code

ICE 60068-2-2, 1994, Basic Environment

Dry Heat Testing Procedure Dry Heat

ICE 60068-2-30, 2005, Environmental

Damper Heat Testing-Damp Heat, Cycle(12h+12h Cycle)

ICE 60068-2-1, 1994, Environmental
Cold

Testing—Cold
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[Fig. 8] Temperature profile of damp and heating test
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