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A Study on Performance Improvement of Gear Type Vane Damper m FD Fan
- Productivity Increases & Construction Improvement -

Sung-Cheol Jang, Sang-Ho Han*, Jin-Woo Kim**

|I Abstract |ﬁ

In this study, we developed the gear type vane damper replacing the link type through gear design using Finite
Element Analysis(FEA). FEA about the pinion and the vane shaft in the boss of gear type damper for quality
improvement was accomplished. We analyzed fluid flow according to angular displacement. Catched the problem of
the torque and backlash bring to the pinion as structure improvement of the forced draft fan(FD FAN). Finally, we
compared the gear driving result with simulation. It is the objective of the present study to identify a nonlinear flow
rate control of gear type vane damper and to suggest a damper shape with a linear flow rate control. This study

is related to the development of gear type vane damper change link type in forced draft fan.

Key Words : Forced Draft Fan(X18}-8 7441 %33), Gear Type Vane Damper(7]012] #|¢1 H#), Link Type(HIA]), Vane
Shaft(#]91%), Fluid Flow(+-3-8-5), FEA(H3243)4)
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Fig. 1 Gear Type Vane Damper

(a) Gear & Pinion in boss

(b) Vane shaft assembly

Fig. 2 Shape of boss
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Fig. 3 Top view of gear type vane damper
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Table 1 Bevel gear data

Parameter Pinion Gear
Number of teeth N 16ea 72ea
Speed pm 1 0.2
Torsional moment N'm 11.8 52.4
Transmission ratio i 4.5
Angle of shaft axes 2[4 90
Zg:verse pressure o] 20
Module m, 1.75
Face with F 20mm
Pitch cone angle ) 12.528 | 77472
Tip diameter D, [mm) | 31375 | 126.759
Pitch diameter D, [mm] | 23.661 | 106476
Root diameter D, [mm] | 239 | 125089
Cone length G, [mm] | 62625 { 12.292
Table 2 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. 4 Bevel gear FEM
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(c) Pin Stress Level
Fig. 5 Gear, pinion & pin stress level
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