ox=2 DOL http://dx.doi.org/10.5293/kfma.2013.16.3.032
O Original Paper ISSN (Print): 2287-9706
O aYE! HEZCRE HEE EP-2T7| A|AHC
SZE{CIO|LtY SHAM U &A™ JE

*+ *% = *%
AEENEETEE Y BR

Rotordynamic Analysis and Experimental Investigation of the
Turbine-Generator System Connected with Magnetic Coupling
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ABSTRACT

This paper deals with the study on the rotordynamic and experimental analysis of turbine-generator system connected with
a magnetic coupling. Although magnetic coupling has been used to torque transmission of chemical processing pump rotating
at under 3,600rpm, magnetic coupling in this study is applied to high-speed turbine-generator system using a working fluid that
is refrigerant such as ammonia or R-124a. Results of rotordynamic design analysis are as follows. The first, shaft diameter
nearest to outer hub of magnetic coupling has a big effect on the 1% critical speed of generator rotor. The second, if the 1%
critical speeds of turbine rotor and generator rotor have enough to separation margin in comparison to rated speed, the 1%
critical speed of turbine-magnetic coupling-generator rotor train has enough to separation margin regardless of connection
stiffness of magnetic coupling. The analytical FE model is guaranteed by impact test on the prototype and condition monitoring

such as measurements of vibration and bearing temperature is also performed.
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Fig. 7 FE model of turbine rotor
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Table 1 Comparison results of 1st natural frequency

%\ | Rotor Impact Test FE Model Diff.
,,,,,,,,,, [ T (Hz) (Hz) (%)
T Generator 330 333 09

Turbine 365 367 05

Note : Non-rotating test
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