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Abstract: Constant airflow should be kept in order to operate a condieed boiler of thermal power plants.
Main Bearing Assembly Unit which rotates the ventilatiom fdoes very important role to maintain constant
airflow. However, the demand to the output of power is ggttincreased while the quality level of coal is
getting worse than the initial level of design criteria. Esjally cost wise operation considering increasing
output and the difficulty to supply good quality coal drivecieasing supply of low quality coal. As a result,
the service life of Main Bearing Assembly is getting shortidlr 2~3 years which is just a half of the life of
original design. In this study, what causes to shorten theicee life of Main Bearing Assembly Unit is
analyzed through the reverse engineering and analysis amd tb improve the service life more than two
times to current situation is explained.
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Table 1 Failure of IDFAN(Dangjin)
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Fig. 2 Failure of roller bearing

Fig. 3 Failure of roller bearing roller
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Table 3 Operation circumstance

’éﬁ]%)}(m’/S) %ﬁ%}' ?}-57’]"%(%))
BMCR | 1009R | (/) | BMCR | 1009\R

71717

FD Fan| 174.2 153.4 169.9 -2.5% +10.7%4 ﬁl‘ﬁ,}uﬂ

ID Fan | 360.3 323.3 360.2 -0.1% +11.4%
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T2 BAE st 2o V8 AR Table 4 2th
ofef A o]&ste] FY Tl wet Tt S Allete] Table 5 o] 3 o Pl A=
=4k 515 (Axial Force)o. 2 &3l
AT Atz =T 4AG(C) xFAH(A) x £ =3(Q) =Axial Force
2.2.2 Main ShaftA| 4
Z|1A 84 A7) Tools: &g3te] & AMYE 3 ok 2AE &% BAE ol &dte] Fo A=
st5& Fig. 69 o] REY ST,
Table 4 General Information
Rotation Speed 880 rpm
Motor power 3,300Kw 35,759Nm
Maximum torque 3,654kgf/m 35,813Nm
Total Pan weight 42,220Kg 413,756N
-Hub 5,760Kg 56,448N
-Blades 1,153Kg 11,299N
-Sub total 6,913Kg 67,747N  Radial Force
Pani-©] &9 274 4,496mm gy | 15.87nf
W) 7] 7~ 1.2Kg/N’
T 433ni/s
T2 27.28m/s =3 /U A
2 74~14:880rpm*60min*24hour*365day*8year=
3,700,224,000rev ¢ 70,0807+ )
Table 5 Calculation of wind pressure load
. A& .
T TB Load BMCR [100%NR| 75% NR | 50% NR | Unit
A& D 4.49 4.49 4.49 4.49 4.49 4.49 m
T F 443.3 400 360.3 323.3 256.5 182.3 m’/s
TE5 \Y% 19.7 17.5 16.4 14.7 11.7 8.3 m/sec
Eai
BN C 0.8 0.8 0.8 0.8 0.8 0.8 -
Al
e 2] A 15.8 15.8 15.8 15.8 15.8 15.8 m®
2~
Bﬁﬂﬁﬁ p 1.2 1.2 1.2 1.2 1.2 1.2 Kg/N®
=9k 232.8 183.7 161.3 129.6 82.1 41.3 Kg
A .
TB L BMCR |100%NR| 75% NR | 50% NR | Unit
o) oad
3= 2957 2333 2049 1646 1043 524 Kg
28982 | 22871 20086 | 16137 10223 5144 N
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Table 6 Calculation of roller bearing

Radial Force| Fr 78,016 N
P=XFr+Yfa P 117,024 N
Hojge] 1| Ly 9.41 year
=285 mx
i = Fa;l.i.?Z_?SN Eradl
i - L—” ‘J‘ ’ H -Fi :-I 37,276N
| L} | ~T:-35,818N

T:35,813N

Fig. 6 Loading conditions of the main sh
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Fig. 7 Stress of main shaft
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Fig. 8 Fatigue safety factor of main sh
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2247|FE 242 St HolE &ako| el &4
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= A4He 835 FUnoRE BAL 94 gtk 1% sSelsn
2719 Fig. 5ollA et o] F4¢ Wsom Moy she-Ad Q7tH e WEstsor QI3 M Ee
249l sk} woly wd BAE opdths AL setd £ vk,
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Table 7 Calculation of ball bearing
Radial Force Fr 10,269 N
P=XFr+Yfa P 15,404 N
o] o 1 Ly 26.84 year
Table 8 Calculation of thrust bearing
T TB ?];Loz-d% BMCR |100%NR|75% NR|50% NR| Unit
Fa
Axial F 28, 22,871 20, 16,1 10,22 14 N
xial Force (100%) 8,983 8 0,086 6,138 0,223 5,145
P=1.2Fr+Fa P 43,474 34,307 30,129 24,207 15,335 7,717 N
Hloj g o] 1 Ly 37 83 128 265 1,216 | 11,999 year

O 0| x| R[5} &tX|
Tt A 0|2~ Atolo N 7

vl QA AT A =
:

= Axial Force 7}
Atole| Gape 2 %0|
5 E = 0] A] 272

Fig. 9 Compare of operating conditic
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Fig. 10 Bearing housing of the DangJin thermal power plant
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Fig. 11 Bearing housing of the other thermal power plant



st 4 B340 Main Bearing Assemblyd 7l 2 &4 137

tgd 3kAE sestel Mg,
1 Wely d9Ae] 2L FAS] fetel AE xRS AUF Bgae] YyTEe wHo
2 Aete EEd
2) B ol eSS mw PEste] A
(9 MelY B4 TR DI, WE Pokl e HYY WS BRA0 48
4 xR

= o)y oS

3.2 7ot M
o] 7hA] k& MAste] WojH o] YA, 9, WsdtFel dig A S aeste] ANE St
R o5 Fak HEFLS HAUTH
MAag HEFere] wojgd Alagle Fejuols], daeiwols], BWojsle] 3o r AAs}qr).
Fig 122 HFAQ Holg A2'S BolEn fleh #Zo] 7[EHow W3 RYe 5 7]
gatd Eulolg Bulojys &85t FolFe Aor da o AN FEdToE °
force: 2N dFeuolFo] AAstaL, Wsdtgor Qs A B
o= zHe & Ao FEefulojRe] Fopgo] AAA ] woP sk kS =t
EY2E Hojgo] A= atFS o] &3t d=Eelwol® FHS Ak A3 Table F 2ol ol
ARG E 2s FA% = vk EywolFd EwRe AEste s 71E wolPgd 27
of, A Aiket Ao} nprbA R, e EAGTE AS AT Ak

Table 9 Calculation of angular bearing

78 8 | 875 | Bucr | 100 | 7% 0% Unit
Radial Fr 10269 | 10269 | 10269 | 10269 | 10269 | 10,269 N
Axial Force] Fa | 14491 | 10635 | 9340 | 7,504 | 4754 | 2393 N
P=XFr+Yfa| P 17781 | 14484 | 13377 | 11,807 | 9456 | 7437 N
i 2?3 a1y 2037 | 5819 | 7585 | 11498 | 24107 | 536 year
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Roller Bearing Angula ngular béaring
d240XD440X120 d260XD400X65 d260XD400X65
1450KN, 2630KN 310KN, 475KN 310KN, 475KN

Fig. 12 Selection of the final improveme



A4

&)

34

i

138 FEE - 205 - 44

Table 10 Compare to old and new product

N AL NEF AAE

1. SAZF 360.2ni/s (100%NR) ANAE AE Z8

2. IAEE 890rpm A

3. %% 7] Main Bearing 71 34 (26,2804 %) AAE PTAE D

4. Wlo]¥ Race wayyd&dH-39 -100MPa -1,000MPa & &4

5. #l°]% Race way 58~60HRC 65HRc ©] A 24

6. A+ 2 =HA A A A EH v 7} 94 s
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59
4. 2 % &= F7 1A

41222

2o ANEs 53 7= woldaeA e EAME BAsY Acke =ES5 ol AFE B3}
of wlojHel 2&ats HFH ol 93 FAlRTE Foly WEstFol o3 o|dsFTor A%

R

H) o|
A ADEAFU olo] AdE op7 A 2 FAARAS HIET B 5/ALSE Al dA A
7 A=Y O

B oATRAE BARAL WED TA S AN FAsta e FAAGIATAL AR
=

Skl

(1) Pyoun, Y.-S., 2005, "Mechanical Design Using the CAE S/@&inmoon Univ. Publishing Department, pp. 103~109.
(2) Harris, T. A., 2001, "Rolling Bearing AnalysisJohn Wiley & Sonsm Inc., pp. 692~702.
(3) Khonsari, M. M. and Booser, E. R., 2001, "Applide Tribgyp Bearing Design and Lubrication,John

Wiley & Sons, Inc., 451~453.
(4) Faulkner, L. L., 2003, "Bearing Design in Machinery," idal Dekker, Inc., pp.378~394.



