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Stacked Slot Patch Antenna for Wireless Sensors Embedded in Concrete
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Abstract

A concrete embedded antenna design is proposed for probing the durability of a building at an industrial scientific medical band
of 902~908 MHz. The proposed antenna is designed with a stacked slot patch structure for lower impedance variation to a dielectric
constant of concrete, as a dielectric constant difference is derived from the moisture content. The proposed structure has a wider
bandwidth when a parasitic patch structure is used, which reduces antenna performance degradation resulting from the moisture content
of concrete. The measured voltage standing wave ratio of the proposed structure is less than 2 and the beam width is approximately
80°, whereas the gain is greater than 7 dBi. The proposed antenna is fabricated with a rectangle-type concrete block, which is simulated
and measured for return loss and antenna gain.
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Fig. 1. System conceptual diagram.
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Table 1. Variation of concrete dielectric permittivity with
moisture content(weather).

Moisture content(%) Frequency[1 GHz]
Weather conditions e' e"
0.2 Serenity 4.5 0.15
5.5 After the rain 59 0.9
12.0 Rainy season 7.5 22
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Table 2. The design parameter of the optimized antenna.

Design element Parameter Length(mm)
w 195
Reflector L 143
H 29
Wp 150
. Lp 118
Driven patch
St 58
Sy 6
Parasitic patch Wp 130
/2 20
Coupler
Le 6
. Hp 17.8
Air layer
Hp 6
He 42
Plastic case
Hg 10
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Fig. 11. Radiation pattern at 915 MHz.
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