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Abstract : Electromagnetic fields in fully-enclosed space such as spacecrafts and engine compartments exhibit strong
standing wave pattern and multipath effects,which may lead to strong coupling among antenna array elements and make the
conventional phased array not the best approach for wireless power transmission. This paper studies a method of efficient mi-
crowave power transmission in fully-enclosed space by employing reconfigurable parasitic antenna array with tunable reactive
loads. Phased array and parasitic array are analyzed and compared with each other based on microwave network modeling.
Tunable reactive loads are implemented for parasitic antenna elements using radio frequency ( RF) switches, which enable
reconfiguring microwave power transmission in real time. Experiments are conducted in a cubic box with size of 1 cubic meter
and made of aluminum walls. Experimental results demonstrate that reconfigurable parasitic array can achieve high wireless
power transmission efficiency in fully-enclosed space. To be specific,the power transmission efficiency measured in this pa-
per is greater than 60% in most of the scenarios.
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Fig.1 Wireless power transmission using antenna arrays
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Fig.5 Schematic of the experimental system
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