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Dynamic Analysis of Micro—turbine Expander Rotor
SONG Di', WANG Lingyu®, ZHANG Hao', WANG Mingyue', MENG Bo’
(1. Beijing University of Technology, Beijing 100124, China;

2. Beijing Institute of Petrochemical Technology, Beijing 102600, China)

Abstract: An excessive vibration of a micro turbine expander occured during operation, and its shafting design was found

unreasonable by rotor dynamics calculation, requiring improvement on rotor system. Based on the transfer matrix method, the rotor
dynamic model of the two shafting systems before and after the improvement is established, the critical speed and unbalance

response of the two shafting systems are calculated and analyzed respectively,the calculation results are compared, and the lateral
vibration calculation results of the shafting system are evaluated according to API617 standard. The result shows that the improved
shafting system meets the working requirement and provides reference basis for designing of rotor system of micro turbine expander.
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Disk 1(T) 0.010 3.74x1076
Disk 2(C) 0.019 9.36x107°
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Critical Speed Mode Shape, Mode No.=1
Spin/Whirl Ratio=1, Stiffness:(Kxx+Kyy)/2
Critical Speed=71 206 r/min=1 186.76 Hz

Critical Speed Mode Shape, Mode No.=1
Spin/Whirl Ratio=1, Stiffness:(Kxx-+Kyy)/2
Critical Speed=115 433 r/min=1 923.89 Hz
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Critical Speed Mode Shape, Mode No.=2
Critical Speed Mode Shape, Mode No.<2 Spin/Whirl Ratio=1, Stiffness:(Kxx+Kyy)/2
Spin/Whirl Ratio=1, Stiffness:(Kxx-+Kyy)/2 Critical Speed=153 098 r/min=2 551.64 Hz
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Bode Plot

Station:27, Sub-Station: 1
Probe 1(x)0 deg: Amp=0.00044706 phase=180 at 70000 rpm
Probe 2(y)90 deg: Amp=0.00044706 phase=270 at 70000 rpm
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Bode Plot

Station:25, Sub-Station: 1
Probe 1(x)0 deg: Amp=8.5167E-005 phase=0 at 70000 rpm
Probe 2(y)90 deg; Amp=8.5167E-003 phase=90 at 70000 rpm
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Bode Plot
Station:37, Sub-Station:1
Probe 1(x)0 deg: Amp=0.0019131 phase=0 at 70000 rpm
Probe 2(y)90 deg: Amp=0.0019131 phase=90 at 70000 rpm
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Bode Plot
Station:35, Sub-Station:
Probe 1(x)0 deg: Amp=3.2957E-005 phase=180 at 70000 rpm
Probe 2(y)90 deg: Amp=3.2957E-005 phase=270 at 70000 rpm
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