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ABSTRACT

A rotordynamic and detailed stability analysis in accordance with API 617 standard were performed with a turbo-compressor,

which is one of key rotating machinery in refinery, petroleum, and power plants. The system is composed of rotor shaft, impeller,

sleeve hub, balance drum, and coupling hub. The rotor system is supported by tilting pad bearings, which has 5 pads and pad

on loading condition. The rotordynamic analysis specified by API 617 includes the critical speed map, mode shape analysis,

Campbell diagram, unbalance response analysis, and stability analysis. In particular, the specifications of stability analysis consist

of a Level 1 analysis that approximates the destabilizing effects of the labyrinth seals and aerodynamic excitations, and Level 2

analysis that includes a detailed labyrinth seal aerodynamic analysis. The results of a rotordynamic analysis and stability analysis

can evaluate the operating compressor health and can be utilized as a guide of its maintenance, repair and trouble solution.
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Fig. 1 Schematic drawing of the turbo compressor rotor
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Fig. 2 Rotordynamic FE model of the turbo-compressor

(D1~D15 : concentrated mass)

Fig. 3 Tilting pad bearing applied at the turbo-compressor
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Fig. 4 Analytical model of tilting pad bearing
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Table 1 Specification of the tilting pad bearings

Design Applied General
parameters values guideline
Axial length, L 60mm
; L/D=05~10
Diameter, D 80mm
Min. Avg. | Max.
. 2CR/D
Radial cl
clearance, (R o o] 008mm | L | 0001~0003
mm
Preload, m 0.25 m=0.15~0.75
No. of pad 5 EA 4~5 EA
57°~63°
P o
ad arc 60 (5 EA)
Pivot offset 05 05~0.65
Lubricant viscosity 46cSt -
Load angle 270° -
Load Brg. #1 Brg. #2
(Load On Pad) 946.23N | 101823N )
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Mode Shape {Turbo-Compressor)
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Stability diagram (Turbo-Compressor}
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Fig. 8 Stability diagram of the turbo-compressor with average
bearing clearance (B:backward, F-forward)
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Unbafance response envelope {Turbo-Compressor}
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