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A & B-EZ A Trouble Shooting

Trouble Shooting on Hub Resonance Problem of Large Size Axial Fan
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1.4 B

H AxHE LNG A2 BOG(Boil Off Gas)2
AglE A8A 7F2=d47](Gas Combustion Unit)E
ey o 7 MAAoF . GCU = Combustion
Fan, Burner, Combustion chamber 18]
Dilution air fan 522 A€t} (Dilution air fan
& GCU type o W} g1 4A9% 9lth) Figure 1
2 AFAJ GCU ¢ 45 YeRHT) Combustion
fan & Cargo hold ¥ Hj¥# SolA A4 oz wA
# BOG(Boil Off Gas)E dxA717] &) 3715
combustion chamber 2 dolFE= A3+S sl A
Aoz & 489S a8 "ol = Y44
(Centrifugal fan)©e.& FA ¥t} wkbd| Dilution air
fan & GCU ¢ W¥ZHcooling) ¥ AL7l~E 34
(dilutiom A7+ A4S 3, B 4o 375 o

Saflopsty] witel = Wy F7{ #M(Large size
axial fan)o. 2 FAHEY. F5F WM W] 7124 &
4 4 A vlE] B ‘% *‘% ol =7 F24 o

.Lz

Hoko}tq A ] A SHAA B ol=e}
slHo] H& A lockmg dev1ce (locking nut, lock
tight )& AATH Al Edol= 2 §H]

2% (natural frequency)E gelste] 5= 71x
ZF3(main excitation source)®} 32134 HAAEZ
o 3ith E AfoME iy =5 sle] JHAy
& Abdlel FATRIAIE B FEe s HE o
f3le] F <= E4(root cause analysis)ol
&l fsla FHe R Q3 W o IH I
& Al A Bt rﬂaﬁ ZlEtaaL gk,
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Figure 1 Structure of GCU and Large size Dilution Air Fan

A
Combustion Fan

Table 1 Excitation sources

Excitation Source |Excitation Frequency| Remarks
Impeller Unbalance 19.75 Hz 1X(1185rpm)
Blade Passing 237.0 Hz NOB x 1X
Rotating Stall 11.85~29.6 Hz 0.6X~1.5X

1z

2. Fan system It& Q01 2

2.1 7172l (Excitation Source)

3]438l= Fan Systemoll Al @A = 9= 73
< Table 17} 2t} 53] FH 45 Gl
2 (Blade passing force)7} A& % J—uoﬂ LIRS
A 7 B AfdeH, 7HI AE A fFYEE
5ol " E4Y & A A3|4E(rotating
stalDell o8k 7pRl% argsfjof gt 2 Aol A
AgE He] V& AR uEy 2.
—Impeller diameter = 1600 mm
-Rated Motor RPM = 1175
—Material of Blade & Hub = Al. Alloy
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Table 2 Specifications of Impeller model

Natural Frequency (Hz)
Mode .
Original Improvedl | Improved2
Blade - - -
Hub thickness 9 mm 10 mm 10 mm
No of Cap Bolt 6 EA 10 EA 20 EA
Hub Cap Flat cap Flat cap |Creased cap

Table 2= @14} 2 ZI5% 7} fan model®] A
(specification) & YERATE.

2.2 QU9 NYR=4L A=

7}7}9] fan modelell &l FA7FIAIE (Impact
tesE T AFATTE AZF3S
original modeld] ¢ 7] &5
ol B7bsste] et Ut
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Table 2 Measured natural frequencies

Natural Frequency (Hz) ‘
Mode
Improvedl | Improved2
Blade (Flap-wise 1% bending)| 101 Hz 101 Hz
Hub bending (2-nodal line) 267 Hz 305 Hz
Hub cap (2-nodal line) 245 Hz 348 Hz

2.3 YEo RIS, AN

Impeller®] =3 d(vibration mode shape) %
IHAEF AAS Yl MSC Patran/Nastrans ©]
239t} Figure 2% 3 B9 %53 E(2-nodal line
vibrating mode)& UERIY 3 H cape ZFHE
T 3B AFHE 9} A

Table 2 Predicted natural frequencies

Natural Frequency (Hz) ‘
Mode .
Original | Improvedl |Improved2
Blade 103 Hz 103 Hz 103 Hz
Hub bending 241 Hz 273 Hz 323 Hz
Hub Cap 243 Hz 243 Hz 360 Hz

Figure 2 Mode shape of hub bending

Cap Plate Round Crease

Round Crease Depth =5mm

-Increase of bolting for hub bending mode
-Round creased cap for hub cap local mode

Figure 3 Improved2 model(No of bolt = 20EA,Creased cap)

&5y AMZRH FH 3T I/fHE
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Hz® o550 d7isst F944+(237 Hz)st vl 7+
7H9) FRo] oA, Ay o] F AA(root
cause)°|S Aoz Al AT

F 23Ut

n
~
OH
rA
lok
=
1]
10
ol

Improve2 model9] &< YERATH

o o o off 4o

B = A L = D=

P

[«
=

o] A8 Al impeller(hub, blade)®] i
AbAe gelste] FX S|y dA7F S
=

0y
e, 1o

-373-





