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Rotordynamic analysis and radiation noise analysis for 2.5MW steam turbine generator
Tae-Heum Yoon' - Young-Ho Park" - Seong-Deuk Jeon
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Abstract: Since the rotating machinery constituting the steam turbine has a very important role in terms of productivity and re-
liability of the steam turbine, the NVH(noise, vibration, and harshness) performance of the rotating machinery should be en-
sured under operating conditions. Therefore, it is necessary to predict dynamic responses of the rotating machinery in the early
design stage. In this study, the rotordynamic analysis and the radiation noise analysis was performed to predict dynamic re-
sponses of a 2.5MW steam turbine generator, and the analysis process for ensuring NVH performance in the early design stage
was presented. Through the rotordynamic analysis, it was confirmed that the critical speed distribution of rotating machinery of
the steam turbine and the magnitude of the response satisfied the allowable values. Also, the radiated structure-borne noise of
the turbine casing was predicted through the fluid-structure interaction analysis using the results of the vibration response of the
rotating shaft at the bearing position.
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(a) CAD model (b) Equivalent model
Figure 1: Geometric configuration for a rotating system of a

steam turbine

Table 1: Enforced displacement condition

CAD Model [Equivalent Model
Component Error
(m:kg, I:kg » m*)|(m:kg, I:kg « m*)
m 106.6 m 106.8] 0.19%
Shaft 1, 0.204 1, 0.205) 0.21%
Ly L, 1029 4, L, 10.37] 0.69%
m 5141 m 51.44 0.07%
Disk1,2 1, 1.687 1, 1.679) 0.44%
Ly, L, 0.851 14,, 1L, 0.846 0.54%
m 44177 m 44.01) 0.37%
Disk3 1, 1.243 I, 1.254) 0.87%
Ly L, 0.851 1,1, 0.851] 0.71%
m 12.15 m 12.26] 0.91%
Bladel,2 Ly, 0.854 1, 0.856 0.31%
Ly L, 0427 L, L, 0.428 0.28%
m 16.21] m 16.12] 0.52%
Blade3 1., L1171, 1.122] 0.45%
1y, L, 0.559 1, 1I, 0.562 0.42%

Figure 2: FE model for a rotating system of a steam turbine
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Figure 4: Mode shape of a rotor
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(a) 3D CAD model (b) Mid-surface model
Figure 6: Geometric configuration for a casing of a steam

turbine

(a) Structural mesh (b) Acoustic mesh
Figure 7: FE model

(a) Convex mesh (b) Fluid mesh
Figure 8: Exterior fluid mesh model
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Table 2: Enforced displacement condition

Forcing frequency Enforced displacement (mm)
(Hz) Bearing 1 Bearing 2
50 6.26€-5 7.89¢-5
63 1.48e-4 1.71e-4
80 3.74e-4 3.79¢-4
100 1.55¢e-3 1.32¢-3
125 2.57e-3 1.69¢-3
160 9.79¢-4 1.99¢-4
200 1.36e-3 4.47e-4
250 2.46e-3 2.98e-3
315 4.48e-4 1.04e-3
400 3.03e-4 7.27e-4
500 1.91e-4 1.99¢-3
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Figure 9: Field point mesh and boundary conditions

Figure 10: Sound pressure level
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