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Receiver Field SurveyReceiver Field Survey
With Infrared CameraWith Infrared Camera

•	 Receiver (HCE) thermal losses 
are directly proportional to the 
glass temperature for a given 
wind speed and ambient 
temperature 
–	 Does not matter whether HCE 

has vacuum, air, or hydrogen 
buildup. 

–	 Does not matter what type of 
selective coating. 

•	 HCE thermal losses modeled with 
SunLab trough receiver model 
show linear relationship. 
–	 Forristall HCE Model results 

shown on next slide. 
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HCE Losses vs. Glass TemperatureHCE Losses vs. Glass Temperature
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Vac 0.5 mph Vac 2 mph Vac 5 mph Vac 10 mph Vac 20 mph 
Air 0.5 mph Air 2 mph Air 5 mph Air 10 mph Air 20 mph 
H2 0.5 mph H2 2 mph H2 5 mph H2 10 mph H2 20 mph 
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Receiver Field SurveyReceiver Field Survey 
For FPL EnergyFor FPL Energy

Elevated View of Parabolic Trough Solar Field 

Cool Receiver 

Hot Receiver 

Temperature Varies 
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IR Camera Analysis SoftwareIR Camera Analysis Software

Max of 
Cross-section 

Maximums 
225ºF 

10 Cross-Sections 

Sky Temperature 

Mirror Glass Temperature 

Temperature Profiles 
of Cross-Sections 

Receiver Glass Temperature 

Min of 
Cross-section 

Maximums 
199ºF 

To
p 

of
 L

in
e 

Average of 
Cross-section 

Maximums 
98ºF 

Max – Min of 
Cross-section 

Maximum 
26ºF 

Te
m

pe
ra

tu
re

 (º
C

)

B
ot

to
m

 o
f L

in
e 



Solel UVAC2Solel UVAC2 
(2 years old) with Vacuum(2 years old) with Vacuum
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Not- Tracking Tracking 

Peak Temperature 
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• Very Uniform Temperatures Seen (only 10-15ºF) 
• Glass is very clear, no getter dust inside. 
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Luz Cermet withLuz Cermet with 
Fluorescent Coating FailureFluorescent Coating Failure

Not- Tracking Tracking 

Peak Temperature 
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• Fairly uniform temperatures when defocused (only 10-15ºF) 
• Very non-uniform temperature when focused (~130ºF).
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Luz Cermet with VacuumLuz Cermet with Vacuum 

513ºF 

<14.0°F 

482.0°F 

LI01LI02LI03LI04LI05LI06LI07LI08LI09LI10 

LI11 

Non-Tracking IR Image 

Getter dust inside the tube is 
causing hot spots on the glass!
Tracking IR Image 
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Receiver Field SurveyReceiver Field Survey
ConclusionsConclusions

•	 IR camera provided a good approach for evaluating condition 
of a large number of receivers in the solar field. 
–	 A highly automated approach for imaging receiver and analyzing data 

developed 
–	 Good agreement between IR camera and thermocouple measurements 
–	 Able to take measurement while collectors tracking 
–	 Approximately 12,000 images of receivers taken (out of ~90,000 

receivers) 
•	 Results from testing:


–	 Able to evaluate performance of various generations of original and 
replacement receivers. 

–	 Getter dust, dirt on glass, or fluorescent coating failure cause increased 
glass temperatures. 

–	 Using results to assess potential hydrogen build-up in receivers in solar 
field 
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SEGS VI 

Field Test ResultsField Test Results
SEGS VISEGS VI
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SEGS VIII HCE Test Loop
August 30, 2005
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Field Test Results 
SEGS VIII Test Loop 

Field Test ResultsField Test Results
SEGS VIII Test LoopSEGS VIII Test Loop
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Minimum Glass Temperature
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Cermet w/Hydrogen Remover
Recent Replacement
Fluorescent

Field Test Results
SEGS IX
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SEGS IXSEGS IX


