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Abstract

For LW-TLM antenna of 65 kHz, Near—field propagation characteristics due to wave propagation obstacle are analyzed
in this paper. The simulation modeling for propagation effects are based on the model of actual LW-TLM antenna which
utilizes the frequency of 656 kHz, and the model expressed as propagation obstacle at a mountain height and a proximity
of antenna and mountain. The near—field performance are analyzed based on the parameters of simulation model. In case
of a normal mountain height and distance between the adjacent mountain and antenna site, a field strength change of
about 1.7 dB has occurred. Above the constant distance of propagation obstacle and antenna, the wave propagation
characteristics of disregarding the effects of propagation obstacle are shown. The results of this paper can be used to
design and build a transmitting antenna site with 65 kHz operating frequency.
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Fig. 1. TLM antenna system.
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Table 1. Antenna parameters for performance analysis of
65 kHz LW-TLM antenna.

F 1. 65 kHz Uiy o= XMA 2 E oL
Ms BAE 28 oLt mi2io|H
Parameters Value Unit
Frequency 65 kHz
Antenna height (H) 250 m
Diameter of antenna (d) 1 m
Height of top loading radials (H’) 99.98 m
Length of top loading radials 141.4 m
Number of top loading radials 24 wires
Radius of radial ground (p) 250 m
Number of radial ground 120 wires
Ground conductivity 05 mS/m

¥ 194 WA A (Radial ground)= 3° 7+24
o= 1208 HA|AHo] AW, Fola Alo]E H
AgAz2de A A& AR o] tfF 3k
0.5 (mS/m)= 74 ste] ®dg] soh6], [8].
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Fig. 4. Mount layout for performance simulation of LW-TLM
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Table 2. Mount parameter for Near-field performance

simulation.

T 2 T/ARIE s BAS I8 A "4 melolH
Simulation Mount Distance to mount
model height(MH) from antenna(S)

(m) (m)

1 300 300

2 300 600

3 300 900

4 600 300

5 600 600

6 600 900

7 900 300

8 900 600

9 900 900
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(b) Simulation range
(diameter 12 km)

(@) TLM antenna layout for
simulation

Theta

(d) Radiation pattern without
obstacle

(c) Mesh configuration for
simulation
Fig. 5. Antenna simulation modeling and radiation pattern

without propagation obstacle.
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Fig. 6. Antenna radiation pattern and layout for simulation
in case of model 1 and model 9.
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Table 3. Wave propagation characteristics and antenna input
impedance for simulation models, respectively.

¥ 3 Z Zof AgzuEo ofst Mu™u EMT}
OHL} iy QlujHA
Electric field strength -
Simulation (dBm) A{ltenn;a it

model Impedance
Point 1 Point 2 (ohm)

1 -101.8 -1075 14.4-32080

2 -101.0 -106.8 14.4-32080

3 -101.1 -106.9 14.3-32080

4 -102.2 -107.8 14.7-32080

5 -101.1 -106.9 14.3-j2110

6 -101.2 -107.0 14.2-j2110

7 -102.8 -108.4 14.4-j2110

8 -101.1 -106.9 14.2-j2110

9 -101.1 -106.9 14.4-j2110
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