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A Study on Efficiency Improvement of Vane Damper of

Marine Boiler FD FAN
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ABSTRACT: This study have processed the developing of vane damper with accurate control by using gear which is
a flow-control equipment of marine boiler's FD fan on this research. For the developing of vane damper, we have
corrected some problem from welding & assembly process by changing the design, and for the case of an emergency
case, we have applied the easy disassembly & assembly on that vane damper. Compared to Rink type vane damper in
current, we have focused on high efficiency with low price of that new developing damper. For selection of actuator, we
have tried to find the propriety with our developing focus. Also, we have developed a jig of assembly processing for high
productivity with quality, it caused the best assembly performance with heat-treated & processed parts.
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(a)Vane Damper

(c)Separation Shape Boss Assembly

Fig. 1 Schematic Diagram of Vane Damper

2.1 Spiral gear
71019 ol ule} Fig. 2(a)2] ~EHOE &
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Aol Hojya &4 T A5 2 HFo] HA

e,

(a)Straight
Fig. 2 Gear & Pinion

(b)Spiral

Table. 12 Spiral Gear®l 2ot} CAE$}
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Table. 1 Spiral gear data

Parameter Pinion Gear
Number of teeth N 13 ea 68 ea
Speed rpm 1 0.2
Torsional moment N-'m 11.8 52.4
Transmission ratio i 4.5
Angl(z1 )?efs shaft ¥ [°] )
przgsalrllrsg 21?2163 20°] 20
Module m,, 2.0
Face with F 20 mm
Pitch cone angle 0 12.528 77.472
Tip diameter D, [mm] | 31.375 | 126.759
Pitch diameter D, [mm] | 23661 | 106.476

Root diameter Dy, lmm] 23.9 125.089

Cone length C,Ilmm] | 62625 | 12.292

Table. 2% Spiral gear?] AA9 EAAAE Y
gl Aotk
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Table. 2 Material properties

Material properties SCM415 (JIS)

Tensile Strength (Ultimate) [MPal 799.79

Tensile Strength (Yield) [MPal 599.84
Tooth Hardness - core [HB] 237
Tooth Hardness - side [HB] 645
Allowable Bending Stress [MPa] 380
Allowable Contact Stress [MPal] 1300

Young’s Modulus [GPal 206.842
Poison’s Ratio 0.3
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Fig. 3 Boss Assembiy
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(a)Circle Type

(b)Angle Type
Fig. 4 Boss & Vane Assembly

2.3 Vane & Shaft Clamping
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(a)Metal Mold of Vane



(b)Improvement of Vane
Fig. 5 Vane Mold & Vane

2.3.2 Shaft Clamping
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(a)U-Bolt Type (b)Clamping Type
Fig. 6 Vane & Shaft Clamping

2.4 Flange & Outer Hinge
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Fig. 8 Top View
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Fig. 9 Outer Hinge
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Fig. 10 Duct for Fan Test
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(a)Pneumatic Actuator
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(b)Electric Actuator
Fig. 11 Efficiency of Flow Rate
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