Journal of Electrical Engineering H15, T.7%, 2016, 4(1), 63-71 Hans X
Published Online March 2016 in Hans. http://www.hanspub.org/journal/jee
http://dx.doi.org/10.12677/jee.2016.41009

Numerical Simulation of 3D Temperature
Field and Fluid Field for Induction Generator
Based on Fluid-Solid Coupled Model

Haitao Dong

College of Automation and Electrical Engineering, Qingdao University, Qingdao Shandong
Email: qd_dht@163.com

Received: Mar. 9", 2016; accepted: Mar. 23", 2016; published: Mar. 30™, 2016

Copyright © 2016 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

By simplifying the structure of the 3 MW induction generator, the fluid-solid coupled model of 3D
temperature field and fluid field for stator and rotor is built; the numerical simulation of temper-
ature field and fluid field distribution for stator and rotor is done by using the finite volume me-
thod on Fluent simulation software platform based on hydromechanics theory. The proposed me-
thod can not only provide certain reference for studying temperature field of the generator, but
also provide a theory gist for structure optimization and ventilation design of the generator.
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Figure 1. The fluid-solid coupled model for generator
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Figure 2. The solid fraction of the generator model
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Figure 3. Grid partioning of the model
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Figure 4. The simulation results for 3D fluid field of generator
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Figure 5. The fluid field of generator axial section
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Figure 6. The fluid field of generator radial section
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Table 1. The temperature distribution for stator and rotor of the generation
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Figure 7. The temperature contour of the whole generator
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Figure 8. The temperature contour of the stator winding
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Figure 9. The temperature contour of the stator core
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Figure 10. The temperature contour of the rotor winding
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Figure 11. The temperature contour of the rotor core
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