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ABSTRACT

This paper presented is a case study of a real compressor rotor of a refinery plant for high speed balancing of
flexible rotor. The rotor was tested in the expert high-speed balancing facility established by KIMM at early 2004.
The capability of the facility can reach 40000rpm in rotation speed and 8 ton in rotor weight for high-speed balancing.
The facility performs multi-plane at-speed balancing using influence coefficient from the vibration data measured at
two pedestals. The test rotor had exceeded permissible criteria of vibration at initial run. But by processing a
low-speed balancing at 1000 rpm and six trial run trying to calculate influence coefficient of rotor to the range of
operating speed, the final result of high-speed balancing revealed a remarkable reduce of vibration at pedestal of the

rotor.
.M 2 o mel getAle Al AAo] 2R s g1
d #HE Ut mEd u& WA AF 7 23
A, AR5 EHEY Yrlvs e Y ¥ 'éi} Az B Al 2R 1EXE AR B8 2
Me B4 o4 ‘&a 717 2H7F 984% ol w}l & WA dulgeN AAHeE ZHE B e 4
< HAFAM gEHeR FRHL o " oE D‘W Zelch
7IAe Ex gl “‘*36}01 HEolol & Agto] HAHA v} & ATNME FHTY] EWUE FHEOE AREE 6

B SZdME oz H2 SN 748 A% o4
WU Huigel) A8 2% WAYe A A7E B
of 2H9 3% WYY Py, E3 ¢ 998 IR B

43 MY Aol I &4 olF B F ok 2=
2 ol@ AnddS st olg 71719 BEAAE &

EEE BEdA wif F8F FEon 2 FolA 7 F

2% 22 zEe] WAty ZEY} JP&x0) HIE
Ad 2 opgell ] HE B FAFAVT He Yitygoz
A& BPdtezs ZE9 A oF FIwdE 1
BE 4 glong ERYS U5y 9E AAY 4 fich o
A FaZA MBS 1Ehe & #¥Y(At-speed
balancing)o] "Fo|t}h olEg md WY} Bt
ISO 11342914 A =2E(Flexible rotor)e] W4 Hhy
2 &S Agsta Aok 2 ol v)Fdle A ¥4

+ FAATY FRATR HAAIE
E-mail @ aslee@kimm.re.kr
T : (042) 88-73%, Fax: (042) 88-7440

o BALTY PEATH JAA1F

n% WAy dule) BEHE ANGTA BT YiRez
g9 9ol %o Folt A% WA AulINE daag
ZH9 2o 2 Ade) ¥YWe el "ok aehy
HE T4 WAY AV Pedestal Aol 2ele) AA o]
Yol AAHEZ Y YAZDH i fAE HHE A
oM WaAYe LEAH tol AAZ WA e}
43 A5Y A9 4%E w2 2T & A o x@
289 1% 234 Q8 D Balol=e) waslE F1A
SEIE AZIe7) Sisiel 2e} A 6 A 42
52 goud &4% /A4 BRYRe EvHoR
g+ 9o

- 657 -



2 2o AgzE 24 BN sdalo) AHeE A
g At fozHY 24 994 A¥e deld 73
Hg WAY Aulolch, 4w} Fo 74 B EAL gew
2o

2.1 Mujo] M

AHIE Fig. 1~4091A Ro)Ro] IA 3% Ajl2dx A&
wHold A tl(Pedestal), 8 - B2 A2y, A34x ¥
AojNaVog 4=} ok
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Fig. 4 Control room of the facility
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Table 1. Specification of facility

Contents Spec.
Rotor weight 16~8000 kg
Max. rotor dia. 1700 mm
Max. journal dia. 240 mm
Max. rotor length 6000 mm
Max, rotor speed 40000 rpm
— el 1
Permissible centrifugal force 160 kN
__per pedestal
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Table 2. Specification of test rotor

Item Detail
Total weight 96 kg
Total length 2005.8 mm
No. of Impeller 6 ea
Bearing(Tilting Pad) 5 pad
Max. continuous speed 8777 rpm
1st critical speed 3250 rpm
2nd critical speed 11200 rpm
Permissible specific
0.7 gm
unbalance
Max. allowable unbalance 811 g - mm
per plane

Table 3. Bearing spec. for test rotor

Item Specification
Journal diameter 126.936 mm
Journal length 53.300 mm
No. of pad 5 ea
Load type Load between pad
Max. continuous speed 8777 rpm
Assumed bearing load 5037 N
Assumed Oil 1SO VG 32
Assumed inlet temp. 45 T

AAE Wolge 4 Ade Tabled. o 2oh
Table 4. Analysis result of bearing

Item Specification
Max. film temp. 68 C
Min. film thickness 0.046 mm
Re quired oil flow rate 26 I/min
Eccentricity 0.26
Horizontal stiff. coeff. 1.95e8 N/m
Vertical stiff. coeff 243e8 N/m
Horizontal damping coeff 2595 N - sec/m
Vertical damping coeff 293¢5 N - sec/m
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Fig. 7 Diaphram coupling for test rotor
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Dimens'on end cerrection plone of compressor rotor
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Fig. 8 Dimension and correction plane of test rotor

LR

A 10rpm 9HE

Mg 7§ Al2d$ S00mmTE 8800 rpm7t
deA7Id 28 AAdC 23 428

AT ANZFE AT 3719 A48 F439 Ag E4%
AN QGATEPYE olgsto 7 BYER 2y 2
€ Adsta AAske dakg wedh U9A 2HE ASIA
M WAt 14 WA EEEE wI B A
FolMe @4 AW 1, 6& HIn 1000rpmolM A&
WAYE Fost BHYE 13 AARAT ez 14
WAYE FAsHA Hed olde 800mpm7tAY &% A
A 289 JdelA d4E + Y& Windage EFHE
H23317] 93kl JF Bdule &S 1 mbaroldtE
AUt AP L H2E NE AFS RASA] gL AER
EHE FUE=/A] BeAA 4 IAr9] AFe 248 &
3 WA EEA e Yoo AeAFS FAI oA

SE71A A5S 2480 o AYe aTHE WA
wel £0F WAt £ AGIME 64 98 17

X

gatpenz 7] dojHE TP THY ¥ F
F3lo] JF HlolE #3o] o|FoFk theog P
15 dlole2RE AU mmTE Jdstd ZE 9
AsE 7Y 7 FATE o &3 A uH
AFERYL 4280 1 89YL AN £
AAE 2HY 1FL thA] W FAEEAA) FeA
FEL. o HH Ayt 7IENE UEY dniA w
tol sEnt

to o o X

N

ﬂi_o.ﬁo‘?‘,‘,

o 3 oot rE o X o rE kI Ho
¢

42 NEH

A8 ZEE 1000mpmeld A& @A) Yl
Tabled. oM Al@d7H 243 27] 897 @I 9
EHYo] Hejdrh

Table 5. Low-speed balancing of test rotor

Initial run Final run
Plane 1| 144g,274° | Plane 1 | 144g227°
Plane 2| 5.27g,211° Plane 2 2.29g £183°

AlggEe 27| BEe ud 266mmellA WHA mAHR
1 9 29 BH3zko] 747} 144g, 527go 8 el oj=
FA&%7} 8800rpme] B2 ISO ¢ G2558Y I/ 24F
2 7IAE 280 dgdct au AL S8 3 F
ANE2Ee HFHo2 GISF olFE AHNUL

o]F o]Folxl 1& WU FAPA AFRH Az HA
S FH3A 2 AeolA 2HY woly AR|tjelA Z7]
AAF2)7} Fig.10 ¥ Table6.o] Rk

- 660 -



31782 151 1 deg
ol
T
1 T
— -—1 - 4;_‘!' .
v e
t = 1
= :
‘:—4!&.\‘1;:4 Sreedprit ::—-Ul-‘r - J(I'an—\w - =i
j 87885 .. ) ]
- N o= KECY
M:]

Fig. 9 The response of test rotor at initial run

Table 6. Intial run data of test rotor for high~speed
~ balancing
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Fig. 10 The response of test rotor at final run

Table 7. Final run data of test rotor for high-speed
balancing

Inital run
Ist critical Pedestal 1 0.1mm/s 227°
speed Pedestal 2 0.19mm/s £ 66°
Max. speed Pedestal 1 5.5mm/s £ 317°
Pedestal 2 5.16mmy/s £ 152°
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Final run
1st critical Pedestal 1 0.19mm/s £ 303°
speed Pedestal 2 0.19mm/s £.303°
Pedestal 1 0.56mm/s £.236°
Max. speed ™5 tostal 2 | 031mm/s £ 86°
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