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I. TITLE

14-047 Evaluation of Energy Harvesting Technology for Use on Oregon Roadways

Il. PROBLEM

Harvesting energy from roadways is a new and innovative field within the transportation industry.
Technologies embedded in sidewalks that harvest energy from pedestrian traffic are available and have been
implemented successfully in cities around the world. Similar technologies are now being developed for use in
roadways. These technologies utilize piezoelectric materials, which are currently also used within many ODOT
loop detection devices. Piezoelectricity is the electrical charge that is created by certain materials (commonly
crystals and some ceramics) when the materials experience applied mechanical stress. Repeated passage of
vehicles over a roadway creates stress, deformation, and vibration in the roadway which, if embedded with
piezoelectric materials, can produce electrical energy. The captured energy can be used to power nearby
electrical systems (e.g., lighting systems) and wireless data communication systems that provide information
about road conditions, traffic usage and patterns, and vehicle speeds.

POWERIeap, Inc., located in San Francisco, in partnership with Treevolt, a company located in
Colombia, South America, is one example of a company that produces energy harvesters. For asphalt roadways,
the harvesters are membrane-based designs containing recycled butyl-propene where full sheets of harvesting
devices are fully-embedded under the top layer of asphalt. For concrete, the harvesters are a block-based design
that is partially-embedded into the roadway such that pressure from passing vehicles is directly transferred to
the devices. The manufacturer’s literature on the devices indicates that a 1.0 km length of roadway with 600
vehicles per hour and 6,000 Treevolt harvesters can yield approximately 350,000 kwh per month (enough to
power 700 homes at 500 kWh per month per home). The devices can also be equipped with data monitoring
capabilities that can collect roadway and vehicle data. The devices can transmit the data through wireless
communications to a cloud-based platform so that the data can be accessed at any time from any internet-
enabled device.

This problem statement proposes research to test and evaluate the use of a roadway energy harvesting
system on an Oregon roadway. The intent of the research is to provide ODOT with knowledge of the feasibility,
reliability, capabilities, and performance of such systems in order for ODOT to determine whether to consider
implementation on a larger scale. ODOT’s Office of Innovative Partnerships, who would be responsible for an
agreement with the utility company, will be involved with this pilot to help determine any contractual hurdles
with an energy buy-back program.

I1l. PROPOSED RESEARCH, DEVELOPMENT, OR TECHNICAL TRANSFER ACTIVITY

The objective of this research is to implement and evaluate a roadway energy harvesting system. To do
S0, an energy harvesting system will be acquired, and the system will be installed within a section of roadway
and connected to monitoring devices. Once installed, the reliability and performance of the system will be
assessed. The research activities to meet this objective are as follows:

1. ldentify the different types of roadway energy harvesting systems that are commercially available.
Collect information on each type such that they can be compared in terms of capabilities, cost, and
the expected performance, reliability, and maintainability. Meet with ODOT representatives to select
one or more energy harvesting system to evaluate in the research study. Coordinate with the system
manufacturer/supplier to identify financial arrangements for ODOT to acquire the system(s).



2. Identify a section of roadway on which to install the energy harvesting devices. It is anticipated that
test section will be one or two lanes wide and up to 1.0 km in length. Coordinate the test location
with the ODOT Bridge or Construction Office in order to include the installation of the energy
harvesting system into a construction project. Also, develop a plan with ODOT to locate, maintain,
and secure a data collection site nearby within which the system controls and data collection units
can be safely located and accessed.

3. Install the energy harvesting system in the selected roadway section. Work with the system
manufacturer/supplier(s) to ensure that the system is installed correctly and operating as designed.
Conduct pilot tests to calibrate the system and train ODOT personnel on its use.

4. Monitor and measure the performance of the system(s) over a period of time to determine the level
of energy output and the ability to record roadway and traffic conditions (speed, volume of traffic,
etc.). Determine how to efficiently collect and utilize the energy and information. Assess the
reliability of the devices and expected maintenance requirements. Assess the ability of the wireless
monitoring components to reliably record roadway and traffic conditions, and compare this
reliability to current ODOT capabilities.

5. Prepare a research report that describes the research study and findings, and provides ODOT with
recommendations for implementation on a larger scale and/or further research.

IV.POTENTIAL BENEFITS

The benefits of a roadway energy harvesting system are potentially great given the amount of lane-miles
and high traffic volumes in some areas of Oregon. If the system is proven to be economically feasible, reliable,
easy to maintain, and an energy producing system, the research will provide ODOT with a means to improve
the sustainability of its roadways while also providing a potential energy source for instrumentation or an
agreement with the local utilities to off-set operational costs. Further, a wireless monitoring system will benefit
ODOT by helping to monitor traffic, reduce accidents, increase traffic flow efficiency, and inform roadway
planners. The research may also expose other opportunities for harvesting energy using piezoelectric materials
on other parts of the roadway network.

V. IMPLEMENTATION

The results of the research are expected to include information about the implementation and
performance of an energy harvesting system. This information would be used by ODOT project managers when
developing new construction projects to determine if an energy harvesting system is applicable and feasible on
future preservation and new construction projects.
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Treevolt Piezoelectric Membrane System, http://www.treevolt.com/en/treevolt-piezoelectric-membrane-

system.html.
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