Thermal Scout Pinpoints Hardto-Find Problems in CSP Fields
Updated receiver survey system uses an infrared camera,
GPS technology, and computer software to rapidly
analyze concentrating solar power fields and locate
defective receivers.
In a parabolic trough concentrating solar power (CSP) system, collectors reflect the sun’s
rays onto long, tubular receivers that convert the sunlight into heat that is used to generate electricity. The long-term performance of these receivers—designed to minimize heat
loss to the environment while absorbing as much sunlight as possible—is critical for high
efficiency and sustained performance.
Traditionally, locating problems with receivers has been a costly, time-consuming, and laborintensive effort, often requiring manual inspection of tens of thousands of receiver tubes.
In most cases, operators must assess the entire output of a plant and roughly estimate the
number of receiver tubes with leaks or other damage.
The National Renewable Energy Laboratory (NREL) has developed Thermal Scout, a sophisticated survey system to rapidly inspect receivers for performance issues using an infrared (IR)
camera, global positioning system (GPS) technology, and computer software. The portable
system attaches to a standard vehicle that is driven down each row of a parabolic trough
plant, using the GPS data to automate IR imaging and analyze temperatures of all receivers in the field. Previous methods required collectors to be defocused so that teams of two
operators could get close enough to the receivers to take measurements using handheld
IR temperature measurement devices, and a two-person team could typically measure the
glass temperature on only about 200 receivers per day. The fully automated Thermal Scout
allows operators to safely and more accurately evaluate over 6,000 receivers per day—without
impacting normal plant operation.
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Achievement
NREL has created a receiver survey
system that integrates an IR camera,
GPS technology, and computer software
to rapidly assess the thermal properties
of receivers and pinpoint which
receivers are not functioning properly.
Key Result
The Thermal Scout system enables
operators to more accurately locate
problems, reducing the time, cost,
and effort required to monitor the
performance of parabolic trough
systems.
Potential Impact
By more easily locating defective
receivers for replacement, Thermal
Scout will increase the overall efficiency
of CSP systems, thereby reducing the
cost of solar energy.

Technical Contact: Benjamin Ihas, benjamin.ihas@nrel.gov
References: Price, H.; Forristall, R.; Wendelin, T.; Lewandowski, A.; Moss, T.; Gummo, C. (2006). “Field Survey of Parabolic Trough
Receiver Thermal Performance.” Preprint. NREL/CP-550-39459. 11 pp. http://www.nrel.gov/docs/fy06osti/39459.pdf.
Lupfert, E.; Riffelmann, K-J.; Price, H.; Burkholder, F.; Moss, T. (2008). “Experimental Analysis of Overall Thermal Properties of
Parabolic Trough Receivers.” Journal of Solar Energy Engineering 130; pp. 021007-1–021008-5.

Thermal Scout’s user-friendly data acquisition interface allows users to read data
in real time or save it for later analysis.
The left screen shows a video image with
the mirrors in blue and the tube in lighter
blue. The right side shows a still shot with
the tube in orange. In the space below,
a series of dots shows which tubes have
elevated temperatures.

NREL is a national laboratory of
the U.S. Department of Energy,
Office of Energy Efficiency and
Renewable Energy, operated by the
Alliance for Sustainable Energy, LLC.
15013 Denver West Parkway
Golden, CO 80401
303-275-3000 | www.nrel.gov
NREL/FS-5500-57336

|

January 2013

Printed with a renewable-source ink on paper containing at
least 50% wastepaper, including 10% post consumer waste.

