Dipole Antennas
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Fig.1: Dipole antenna inserted in a circular waveguide. (h = dipole height)
Simulation Results:

By using the ductexplorer program, the average powers and peak-to-peak variations were recorded for different dipole heights. Straight circular ducts were used in the simulations with matched terminations. The antenna separation was varied from 20 m to 200 m in 0.5 m increments. For each antenna separation and dipole height, channel responses at 201 frequency points were recorded. Finally the average power and average peak-to-peak variations were calculated for each dipole heights. Figure 2 shows the results. It seems that the optimum dipole height is about 8 cm that gives a good average power and small peak-to-peak variation in the channel response.
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Fig.2: Simulation results for different dipole heights.
Figure 3 shows the average power level as a function of distance. From this figure, the simulated decay rate is about 1.5 dB/100m for the dipole with a 8 cm dipole height inserted in a circular waveguide.
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Fig.3: Average power level as a function of antenna separation.

Experiments:
1) a straight duct section

The dipoles were placed at the far end of the ducts. The antenna separation was varied and channel response was recorded. The dipole height was 8 cm.

The experimental setup is shown in Fig. 4, and the channel frequency information is given in Table I.
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                                  Fig.4: Experimental setup
Table I: Mean power level for various antenna separation 
	L (m)
	Mean Power ( dB)

	16.6
	16.6

	13.55
	16

	10.5
	17.8

	7.45
	15.3

	4.4
	16
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Fig. 5: Experimental distribution of Average power level
The loss is about 0.06 dB/m.
[image: image5.emf]2.4 2.42 2.44 2.46 2.48 2.5

x 10

9

-40

-35

-30

-25

-20

-15

-10

-5

0

Frequency (Hz)

Attenuation (dB)


                     Fig.6: Channel frequency response (L=16.6 meter)
2) T-junction network

	Dipole Height (cm)
	Mean (dB)
	Peak-to-peak var. (dB)
	Stnd. Dev. (dB)

	6
	-28
	15
	3

	6.5
	-28.3
	12.8
	3

	7
	-29
	14
	3.5

	7.5
	-30.8
	27
	6.4

	8
	-27.6
	20.3
	5

	8.5
	-25
	17.9
	4

	9
	-23.3
	12.5
	3.2

	9.5
	-22.5
	9.7
	2.9

	10
	-21.9
	10.4
	2.7

	10.5
	-21.9
	10.8
	2.7

	11
	-22.3
	11
	2.7

	11.5
	-22.8
	11.2
	2.8

	12
	-23.5
	10.3
	2.8

	12.5
	-24.5
	9.8
	3

	13
	-25.8
	12.2
	3.2
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3) T-junctions network
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A-B
	Dipole Height (cm)
	Mean (dB)
	Peak-to-peak var. (dB)
	Stnd. Dev. (dB)

	8
	-36.2
	42
	6

	9
	-33.9
	45
	7.9

	10
	-28.7
	32
	6.6

	11
	-28.3
	55
	7.6

	11.5
	-28.8
	50
	8

	12
	-29.2
	37
	7
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