F= BRG] A18A(H8E), 911918, 2009
Jowrnal of the Environmental Sciences

| S W

9 EHYo % HXI] Mg

X
(=]

™~

AR 74 FES GF
69 199 +7%; 20099 7€ 229 A=)

(20099 5€ 28 Hep; 20099

=

@y 2N oY nEY

o
AU

Mathematical Models of Environmental Problems on the
Electromagnetic Interference for Wind Turbines

Se-Myong Chang

Wave Engineering Laboratory, Department of Mechanical Engineering,
Kunsan National University, Jeonbuk 573-701, Korea

(Manuscript received 28 May, 2009; revised 19 June, 2009; accepted 22 July, 2009)

Abstract

Electromagnetic interference (EMI) is defined as the interaction phenomena of clectromagnetic waves scat-
tered from a large structure or complex terrain. In this study, the propagation of linear wave is modeled with
ray theory, direct simulation Monte Carlo (DSMC), and some classical theories on flat plates. The wave physics
of reflection, refraction, and diffraction are simulated for the investigation of front and back scattering of the
one-dimensional plane wave from a tower with ray theory and DSMC, respectively. The effect of rotating
disk idealized from the real wind-turbine blades is modeled with a simplified version of the classical electro-
magnetic theory as well as DSMC based on the ray theory.
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Fig. 1. Schematic of electromagnetic interference.
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Table 1. Frequency range of various communicative

facilities
Media Frequency (Unit: MHz)
FM radio 88~108
VHF 54~88, 174~216
TV
UHF 470~890
Receiver 824~849
CDMA
Base Station 869~894
Receiver 1,750~1,780
PCS
Base Station 1,840~1,870
Receiver 1,920~1,980
IMT-2000
Base Station 2,110~2,170
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Fig. 2. EMI model for wind turbine system.
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Fig. 4. Signal scatter ratio around the model.
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