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Rotordynamic Design of the Micro Gas Turbine
Supported by Air Foil Bearings

Young-Cheol Kim, Jung-Wan Han, Kyung-Woong Kim’, Soo-Yong Kim'
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ABSTRACT
This paper presents a performance analysis of the 1st generation bump foil journal bearings. for
the micro gas turbine TG75. Static performances such as load capacity and attitude angle are
estimated by using soft elasto-hydrodynamic analysis technique, and dynamic performances such
as stiffness and damping coefficients are estimated by perturbation method. Rotordynamic

analysis for TG75

is performed by using the bearing analysis results. TG75 rotor has 2

horizontal and vertical directional natural modes due to the bearing stiffness characteristics. TG75
rotor will be stably operated between the 1st bending mode at 33000cpm and the 2nd bending
mode at 85500cpm. Unbalance response analysis results satisfy the API vibration criteria.
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Fig. 1 Micro gas turbine with fluid film bearings
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Fig. 2 Micro gas turbine with air foil bearings
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Table 1. Bearing operating condition
AFB #1, #2 AFB #3
Position Both ends of Between Turbine
motor/generator | and compressor
Temp. condition Room Temp. 600
Load condition 50N 5N
viscosity 179E-5 Pa-s 38E-5Pa-s
Table 2. Bearing parameters
Parameters Values
Number of pad 3
Length 40mm
Bearing Diameter 40mm
Radial clearance 0.04mm
Thickness of pad 0.1lmm
pitch ) 3.0mm
Bump half wave length 1.0mm
Foil thickness 0.075mm
Modulus of elasticity 200GPa
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Fig. 7 Rotordynamic analysis model of TG75

Table 3 Inertia properties of TG75

mikg) Inkg - m") | Itlkg - m)
Turbine 1.838 0.002212 0.001452
Compressor 0533 0.000513 0.000318
Rotor 9.89% 0.239301 0.005653
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Fig. 8 Campbell diagram for TG75
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Fig. 9 Root locus plot for TG75
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