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Theoretical Curve of Normalized Site Attenuation for
Forced Resonant Type EMI Dipole Antennas
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Abstract

This paper presents the normalized site attenuation characteristics for frequencies below 80 MHz using forced
resonant type EMI dipole antennas. The coupled integral equations for unknown current distribution are solved by the
Galerkin's method of moments with piecewise sinusoidal functions. The results show that the forced resonant type EMI
dipole antenna for frequencies below 80 MHz can be used effectively for the measuring normalized site attenuation.
The calculated normalized site attenuation curves for the forced resonant type EMI dipole antenna are useful in
determining the suitability of open area test sites.
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Fig. 1. Site attenuation measurement system of an
open area test site.
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Table 1. Specifications of forced resonant type EMI
dipole antennas.

L=032
Frequency 24=6.350 mm, C=0.133 A
(MHz) Antenna Loading Loading
length (m) | position (m)| reactance (Q)
30 3.000 1333 1732.89
35 2.571 1.143 1654.26
40 2.250 1.000 1586.20
45 2.000 0.889 1526.24
50 1.800 0.800 1472.66
60 1.500 0.667 1380.12
70 1.286 0.571 1302.09
80 1.125 0.500 1234.70
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Fig. 2. Forced resonant type EMI dipole antenna.
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Table 2. Specifications of half-wavelength resonant
dipole antennas.

Half-wavelength resonant dipole
Frequency
(MHz) Resonant Antenna Antenna
length L length (cm) | diameter (mm)

30 0.4805 2 480.50 6.350
35 04799 A 411.34 6.350
40 04795 A 359.63 6.350
45 04790 A 319.33 6.350
50 0.4786 A 287.16 6.350
60 04778 A 23890 6.350
70 04771 A 20447 6.350
80 04765 A 178.69 6.350
%9 04759 A 158.63 6.350
100 04754 A 142.62 6.350
125 04742 A 113.81 6.350
150 04731 2 94.62 6.350
175 04721 A 80.93 6.350
200 04712 A 70.68 6.350
250 0.4696 A 56.35 6.350
300 0.4683 A 46.83 6.350
350 0.4761 A 40.81 1.588
400 04754 A 35.66 1.588
500 04742 A 2845 1.588
600 04731 A 23.66 1.588
700 04721 A 20.23 1.588
800 04712 A 17.67 1.588
900 04704 A 15.68 1.588
1000 0.4699 A 14.10 1.588
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Table 3. Theoretical normalized site attenuations.
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Normalized Site Attenuation, Ngs (dB)
Antenna Type & ; - ; -
Frequency(MHz) Horizontal Polarization Vertical Polarization
3m 10 m 30 m 3m 10 m 30 m
30 15.027 24.495 38402 11.055 17.819 25.788
35 9918 21.803 35.756 11.365 18.803 24.386
40 7.496 19.550 33.331 12.329 18.422 23.588
Forced Resonant 45 6459 17.583 31.429 8.908 15.732 23414
Type EMI Dipole
Ant 50 5.326 15.927 29.649 10.023 14.679 23.480
ennas
60 3.531 14.046 26.603 9.167 12.900 22.615
70 1.839 10.967 24.041 6.743 14.520 21.225
80 0.016 9.148 21.856 4.082 11.033 18.052
90 -1.866 7.816 20.492 2.042 9.650 17.009
100 -2.534 6.805 18.335 0.805 8.683 16.237
125 -4.371 4.466 14.854 -0.628 7.376 14.668
150 -6.011 2.858 12.557 ~1.622 4.990 13.566
175 -7.149 1.539 10.825 -3.760 3.244 12.818
200 -8.585 0.195 9453 -5.270 1.816 12.374
250 -10.576 -1.680 7.573 -6.816 -0.425 8.665
Half-wavelength 300 ~12.201 3346 5931 -8772 2,169 6.502
Resonant Dipole
Antennas 350 -13.496 -4.792 4.529 -9.985 -3.578 5.058
400 -14.693 -5.456 3.428 -11.197 ~-4.794 3.775
500 -16.623 -7.698 1417 ~-13.188 -6.811 1.729
600 -18.484 -9.281 -0.066 -14.776 -8.298 0.075
700 -19.779 -10.631 -1.361 -16.112 -9.619 -1.300
800 -20.981 -11.854 -2.572 -17.260 -10.814 —-2475
900 -22.052 -12.861 -3.600 -18.299 -11.884 -3.319
1000 —-22.887 -13.810 -4.528 -19.240 -12.831 -4.300
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