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Vibration Analysis and Diagnosis for Reactor Agitator

FFRT

Y P

o] 8]

Juhyung Yoo, Goochoong Jung, Sunhwi Lee

Key Words : Agitator, ODS(Operation Deformation Shape), Resonance, Misalignment, Impact test

ABSTRACT

All chemical processes are centered in the chemical reactor. Chemical reactions are often accompanied by
mixing. Mixing can influence not just reaction rate but also product distribution if more than one product is
possible. So, reactor agitator is more critical in industrial reactions.

High vibration was occurred on reactor agitator which is critical equipment in HDPE plant. This
paper describes analysis and diagnosis for agitator vibration throughout some tests. High vibration

has been occurred by misalignment and resonance. Through the correction it could be stable.
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Table 1 Specification for Agitator
Item No. for
. AG-26121 | AG-26122 | AG-26124
Agitator
Motor rating 350kw/60Hz 195kw/60Hz
Motor RPM 1790 rpm 1782 rpm
Motor bearing . e
Antifriction Antifriction
type
Reduction ratio
15.6 20
for Gear box
Outlet speed of
115 rpm 89 rpm
gear box
Coupling Type Flexible Flexible
No. of Impeller 5 1
No. of Blades 2 4
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Agitator RPM 115 rpm 89 rpm
Operating

90 % Load

Condition
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Figure 2 Vibration Frequency on Motor NDE(H)
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Figure 3 Vibration Frequency on Motor NDE(V)
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Figure 4 Vibration Frequency on Gearbox outboard (H)
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Figure 5 Vibration Frequency on Lantern outboard (H)
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Figure 6 Impact test result on motor NDE (V)
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Figure 7 Impact test result on lantern inboard (V)
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Table 2 Vibration value for AG-26121
Motor NDE Motor DE
mm/s (RMS) mm/s (RMS)
MIH | M1V | MIA | M2H | M2V | M2A
10.4 | 109 | 4.81 | 7.06 | 8.06 | 2.08
Lantern Inboard Agitator Inboard
mm/s (RMS) mm/s (RMS)
LIH LIV LIA AIH ALV AIA
3.71 | 3.96 | 1.98 | 0.81 | 095 | 1.19
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Figure 8 Vibration Frequency on Motor NDE (H)
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Figure 9 Vibration Frequency on Motor DE (H)

Table 3 Vibration value for AG-26122

Motor NDE Motor DE

mm/s (RMS) mm/s (RMS)
MIH | M1V | MIA | M2H | M2V | M2A
6.45 | 10.3 | 3.75 | 542 | 6.54 | 2.44

Lantern Inboard Agitator Inboard

mm/s (RMS) mm/s (RMS)
LIH LIV LIA AIH AIV AIA
347 | 273 | 1.64 | 0.66 | 1.00 | 0.94
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Figure 10 Vibration Frequency on Motor NDE (V)
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Figure 11 Vibration Frequency on Lantern inboard (H)
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Figure 12 ODS Analysis for AG-26124
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Table 4 Vibration value for AG-26124

itk

Motor NDE Motor DE
mm/s (RMS) mm/s (RMS)
MIH | M1V | MIA | M2H | M2V | M2A
109 | 16.7 | 509 | 6.24 | 7.83 | 2.62
Lantern Inboard Agitator Inboard

mm/s (RMS) mm/s (RMS)
LIH LIV LIA AIH AIV AIA
3.03 2.91 1.62 0.74 0.55 0.63
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Eigenfrequencies of both Gearbox
designs
Frequency Frequency Frequency
number initial adapter |new adapter
[Hz] [Hz]

1 17,8 223
2 19,194 282
3 84 06 110,24
4 178,42 258,88
5 274,35 293,16
5] 288,83 326 44

Figure 13 Result of Modal analysis for gearbox
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vibration speed was 8-10 mm / sec. at the lanterntop
|measured with 90 % level.

modiﬁc_at_ion was successful . Agitator run’s very smoothly

vibration was ~ 4 mmisec at the gearbox (with 77% level)
f wads e
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