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Abstract

This research studies bearings damage case of centrifugal fan, these fans
are characterized by high flow and power as they are used in dust extraction
systems from factories.

Analyzing the causes of bearings damage before the end of their service
life, which causes sudden stops for the fan’s work, Vibration velocity and
temperature readings for bearings and fan body were taken for compared to
the values if it is within the good limits according to 1ISO 10816, and monitor
grease type and periods for the bearings according manufacturing, during the
operation of the fan.

The research included the effect of the quality of grease in reducing the
level of high vibrations and thus reducing friction and prolonging the service
life of the bearings, including reducing maintenance costs.

Key words: Centrifugal fan, Vibration velocity, Grease periods, dampers

T2



hjﬂ'j .J.i}bQﬁ\ .a;&,mléu

g Lualil) sluall 590 Lillady 5oUS (ha Jujailly (S3Sall bl zglra ananal ALkl

dgyal) dag el Ll ciliualgal) -3

Backward curve :(3Syall 3yhall g e g3 -
centrifugal fan

160 kw :delUanay) -

1490 rpm :hyedll Aoy —

26000 m3/h : 3ixl)

Spherical  : saall Ao AShHll dalaall gg5
bearing 22217 EK

Bob oo ile duay dhadl e dag jall duaglls
Coupling 43,8

!. /. : .';_
“Backward dug il 5$ml) yhal) dagpa (1) J<id)
Curve Centrifugal Fan”

Jalaal) ali Qlead Julas —4

OIS i gl Jlad i s dagyal) dee Pla
c_ﬁaﬁﬂeacw\u_\cubﬂ d.x.\.;.d\g_.d:ag_\.ud\
A Jelaall (2) JSal

daaial) -1

e yun dend () (GHSHall Dydall #slye (50 gl 1
55 58 clilial Leie mih Al delaialy ol)s
AL ¢ gaall e LSK) Jalaally Zagyall ann e
Gl Jant e 508 Jalae Sy jLad) way
Dbl dagye ghse (e sadsiall doyhailly d)gaall
2Ohsall Hsaa dlaad (5355l

(e g5 LA ol dadipall Y Cile s daciiig
Leilend dngyal) auen 52218 e 4S5 2 cilaedal)
il (e Aag pall Alen) adyall iy ial) opa
Sl HLARY clahall (e el dling (310
Lgialay paraail) LS b Lgegs (o adian -l
Mo Agid) 1a¥ls AV goasal b Lo

Ganl) o -2

Al (8 daiall Aball Lngial Al ¢lya)
dagye bl Jallg 4ie 2ally sl jaae o Caisll
aall i (90 4ny JaSl e il (g3all )
Jgally a8glly Jalaall MBI Dl ) e s2gl) e
il gty Ailoiall (3038 5ol Gaead (ASIgiuall
3a3me Gand (35 Laliie Jee dngie gLl Gk oo
Jomils (Sl 3l ng yad JalSl aal) Blgind
oala) 23S Jaly ol

73



Lgd .o sdalal) Lo s deld, g Lualil) sluall 590 Lillady 5oUS (ha Jujailly (S3Sall bl zglra ananal ALkl

(b)
(b) “Bearing Failure”: (a)dal Jalaal) (2) J<id)

dpaall 3haaY) Aoy dad 0585 o ian Cam B2l
Lyl Wby 2 55 Holam YT hall dayag 15/ae 2.8
sy 8 zgil) el g L) 3 [2] 5 [1] Abes Asnnye
(Spherical Bearing) &sill <y (pe Jalaall cali v
Gl Ysaamy Jalaall Slyia¥l g )lud ol dudlye (e 2

Lall)

(@)

Jalaall §ally 3)maY) ds pu cie)d —4.1
Tapal jsae e S Juladl lyally SNl
saal) .J}JA“ Caa Cals Ul C_a‘;b.ﬂ\ ol :L.'DU&:&}
O (e (5) ISl b masall ISO 10816 oven
sp3all e agla sihally ¥ depud A pil

daal) dga (g dagsall dga (e dalaall (Ao §ladly JHRY) s ju el (1) Jaad

d>9;all dg2 (o Jozmall| Jyxall dgz o Jaxal

47 - 81 30-52 o)yl Az
25-3.7 1.8-2 5/ 3150 de

74



Lgd .o sdalal) Lo s deld, g Lualil) sluall 590 Lillady 5oUS (ha Jujailly (S3Sall bl zglra ananal ALkl

Installation

Lubrication
Problems &
Contamination

Shaft Lock Failure

Misalignment

Jalaal) il daslad) landl) Julas (6) J<id)

Laguall dae ol lhally 3y depw cliiaia (3) Jid
(Grease Type) pad) £ 51 —4.2.1 - : pemr—

[__cooo ] |
Overall Vibration

[ soo0 )
Temperature
°C

i3 sl padll (e lia pad Jlasiad Jass]
531 oSy andtilly Aaibiall A$80 U8 G

Unirex Julsall e aadiall andll gg3 s —
Laiiadl A5 &l L8 e 4n agall aa &) - N3
.Shell R2 &3 (s« 52 Rimor

LAY (7) Il (2)  Jeasd) (B s -
o) O

Fluke 80581alls j1a¥) dsyw (uld jlga (4) Jad

AT
Vibration Evaluation Standard - Rotating Machine ‘n‘y‘ \

D
b,

o . Ao U] coen Blsl) Y3 Y A pu 353a (5) JSA
A PP WA Al lall VA REPYA | 2 Aal)
padlly A8 3 padd) 58 cldialsa (2) s “Standard ISO 10816”

Jasbal) A58 U8 4y uagall

anill 3380 ke :Grade*ua

asaddl) <8 g padl) &g d8) —4.2

REFRANCE COMPANY aS il 09 paceassall pocsidl J:mnlﬁﬂm" |
TEm UNREXN3 SHELL R2 (G rease type and periOdS)
onov:zzn:omrc zzu zio %64 uT u*.\_\:\ [6] z\.ﬁ.ﬁ\.a.u z\_"uA . o &"_IL.‘.ub.J saal L’_ﬁ
Oil Viscosity of Greases @40 C 115 100 . .
OILTYPE MINREAL MINREAL eé-‘-ﬂ\ L_.?J i gl 43) g.';“ d-‘lé-d\ Al ‘—"L’M\ %)
THICKENER LITHIUM COMPLEX LITHIUM COMPLEX

Lo dlaye b asly ((6) JSal (& miase LS cull
Adalall Aalally melandl cp Aoles AadaS ailag 2
calaall dusylal) 3l

7055



kﬁﬁ .J.;;hgﬁ\ .a;i,..cléu

g Lualil) sluall 590 Lillady 5oUS (ha Jujailly (S3Sall bl zglra ananal ALkl

aad e 4l Baagd alye 10 jlakes Alalgio dac
Aol iy dadiye Jl5aY) de o

Cins iy il sl dan Lai (Lfae 4
((9) JSA 3 e LS 62 50 dulansg daiS

i-s\ das oLl glhally SRAY) deju ciliaia (9) JSill
Lla A<y 50 Llanly) &3 dag yall Jue a8 2
aal ot DY) grm ad bl LA Gy danla
aad iy iy aa il 8 A aag Jle
o< Polytron asd calisy <[5] EP-2 Polytron gsi (e
Glayy die ang il Aallad 28h () gaddl) aa &)
05 Hsladll mlael) sai Dl oy 5 Aullall 5
8))2ay deede Glilia) e (g9iay Polytron Laiy 3238
b G ALY iy 4l G caa ) Janl
O g 95% Aty JST Juiag dsadlnall daeall
oy LI lanall 60% sty Lilieall Call<s
5(10) ISl 8 e LaS cdalaall  Ladll 5aal

(12) 5 (11)
Janal) g5l Uiy padil) das (3) Jgaad

QUANTITY OF GREASE FOR DETACHED SUPPORTS - FOLLOWING FILLINGS
RPM RPM

Impeller Grease ) Grease

D":::::" spidlg 1000 - 3000 | 4000 |quantity, ﬁ':;';"’ F'ﬂ?i:f“ 1000 | 2000 [ 3000 [ 4000 | quanity
bearing i fhours) | @ Greasing frequency (hours) | 9
SN 509 22209 EK 3500 1500 1000 680 10 SN 509 2209EK 3500 1500 1000 680 10
SN 510 22210 EK 3350 1300 30 850 " SN510 2210EK 3350 1300 930 850 1
SN ST 2MEK | 20 1250 850 800 13 8NS5 22 EK 3200 1250 850 &0 13
SN 512 22212EK 250 1200 810 580 18 SN512 2212EK 2950 1200 810 580 18

sNst3 | 2223E | a0 | 1m0 | e | 6w i sNsi3 | 22i3EK | a0 [ 50 | s [ e [
EEESIEIEIERE] n I IERE] n
shte | azeEd [ a0 | nio | om0 | 4w 7 sNste | 2z2i6EK [ a0 [ oo | v [ 4k n
SN517 | 22217EK | 2600 | 050 | 700 | 300 7 R ERES n

NLGI IS0  High High
Grade VG Load Speed

3 15
2 46
z 100
2 2z0
1-1/2 460
1 1500

Ugeall ihg NLGI Grade auisaill ke cidia) (7) J<id
Olosl s g

(Grease Quantity) asaiill 4w —4.2.2

A 12 padll A€ gl Y duma aasdill ang

an il A€ g Can o(8) JSE (b e LS 1/3
[4] SKF st Lasy Jalaall 20 DU

Lubricating oil circulation

.

[Cooiing] |
\

Filtration

Lubricating oil

) o ) 223

(Grease Periods) asadall «)ié —4.2.3

£53 (ra anall Lo P an il duaS
La 2 (3) Jsaall 4 LS Bearing 22217 EK”
dee e sad Jolas e 4ol 380 US ol 10 ooyl
Gd U8 O pandil) i Bale g ((dag all Alialgia
520 Sl dae Aol 120 IS dslaal

= Jadad ey A A de —4.3
PRER A UACPRPERAT

A8 U8 (e 4o (age LaS padl) £o5 Jiaad o3
esidd JS Jalaall con iy Shell R2 g5 daslial

Spherical”

76



hjﬁ'} .J.i}hQﬁ\ .A;Z,m:lé)

g Lualil) sluall 590 Lillady 5oUS (ha Jujailly (S3Sall bl zglra ananal ALkl

J8 O o (el ol Callas Gl daladd) e
tay 528 laes a1y LSy dailaall AS540)
Bhall da s Crcadil s dall b an il g g il
ands aladiY eoall) aig chag yall Jue ol Jalall
dacde lilia) o gyt Sy thaall (8L <A
O gsll 13a aladiuls maalyy caadl) Aauagl 8 haag
Bhall clayag ) ciley ) 3 Jralaall aa il
O Ll Jirdi gy s e Joand (Al Andipall
DY) Aoy a8 (mnddnly (Digtig Aoghg Bl
dalad Ay e Lgy msasall 35aal) (o Lgleal
Ols 8aelally dag yall aen Ao 85l (goall Silins
o agyall 33elE o daagiall Cilaeda) sl
ODRY) deds B layen
) iy b daals n yaa i) 3n 1spal

.(501100020595) (il

Reference

High-Pressure Area
(Shaft at Rest)

High-Pressure Area
(Shaft Starting to Rotate)

High-Pressure Area
(Shaft at Full Speed)

JulEi & Polytron EP-2 asd aladiul il (11) Jea
disiay)

Failure Rate with Service Life Cycle Curve (12) Js&i

Fooe

Before using Polytron Afterusing Polytron

dlsiay) Jolis B Polytron EP-2 aadi aladiul il (10) Jead
dall -5

o gl Liny b Lal) Lliags ) bl o

A D dnslal) 45, 3l Gliwagi g Lol Lbwall 35

paiasall aa i) o of et Liadys LA e Cam

1. Prof U.A. Patel, Shukla Rajkamal, “Vibrational Analysis Of Self Align Ball Bearing Having
Local Defect Through FEA And lItsvalidation Through Experimental”, International journal of
modern engineering research, vol.2, issue 3, May-June 2012, pp 1073-1080.

2. Y.-T. Sheen, An analysis method for the vibration signal with amplitude
modulation in a bearing system, J. Sound Vib. 303 (3-5) (2007) 538-552.

SKF General Catalogue.

ok~ w

Michael Weigand, Rolling Bearing Lubrication for Critical Running Conditions.

POLYTRON PRODUCTS APPLICATION GUIDE, Updated September 2019.

Tae7



