
Experimental Study of RF Energy Transfer 
System in Indoor Environment
Energy Harvesting 2015, London

S.-E. Adami, P. P. Proynov, B. H. Stark, G. S. Hilton and I. J. Craddock

Faculty of Engineering, University of Bristol, UK 

1irc-sphere.ac.uk



Overview

ÅIntroduction

ÅDeveloped RF WPT System

ÅRectifying Antenna (Rectenna) Design

ÅCharacterisation and Model of Rectenna

ÅIndoor experimental evaluation of Received DC Power

ÅPower Management

ÅCurrent Research: Flexible Textile Antennas

ÅConclusion
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Introduction: RF Wireless Power Transfer

Å Advantages:

Å Controllable remote power supply.

Å Relatively wider range than inductive.

Å Compact transceivers: GHz band.

Å Flexible: multi-transmitter, multi-receiver.

Å Issues:

Å High attenuation by obstacles, body, etc.

Å Unpredictable received power: receiver 
location, user behaviour, environment, etc.

Å Low transmitter power: safety limitations given 
by EIRP (Equivalent Isotropic Radiated Power).

Å Low RF/DC conversion efficiency at low power 
levels.
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RF WPT System: Dynamic selection of the optimal 
transmitter.
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Rectenna (Rectifying Antenna) Design
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Rectenna output Characteristics
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Rectenna model

Ὑ : internal impedance

ὠ : open-circuit dc voltage



Measured Received DC Power vs. distance
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Measured DC Power in Indoor 
Laboratory Environment 
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Typical User Case: Received 
DC Power Intermittency
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