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e 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.

o HCE thermal losses modeled with e

SunLab trough receiver model

show linear relationship.

— Forristall HCE Model results
shown on next slide.

Sandia
@ hed: Sun+Lab JeNR=E
Nationel Reenae Eneroy Labomon: Golden CO 2 & ) =T

Laboratories

Receiver




, US. Department of Energy HCE Losses vs. Glass Temperature

4§ Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, reliable, and affordable

300
20 mph
250
2 mph
N
0.5 mph
£
= 200 - o
=
%)
&
9 150
-
£
5 100 -
L
|_
50 A
O T T T T
0 50 100 150 200 250 300 350 400 450
Glass Temperature (F)
¢ Vac0.5mph e Vac2mph Vac 5 mph ¢ Vac 10 mph ¢ Vac 20 mph
A Air 0.5 mph A Air 2 mph Air 5 mph A Air 10 mph A Air 20 mph
O H20.5mph ~B-H22mph H2 5 mph [} H210 mph  —E-H2 20 mph

Sandia OOOOOOOOOOOOOOOOOOOOOOOOO
@ National Sune¢Lab ."& hl?:l
laboratories Ratorel Ranentil vy LAy coidon €O 3 L5 =T



#A,% U.S.Department of Energy
cd # Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, reliable, and affordable

Elevated View of Parabolic Trough Solar Field
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Not- Trackin Trackin
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*Very Uniform Temperatures Seen (only 10-15°F)
» Glass is very clear, no getter dust inside.
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o Fairly uniform temperatures when defocused (only 10-15°F)
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Non-Tracking IR Image
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Getter dust inside the tube is
Tracking IR Image causing hot spots on the glass!
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* |R 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)
e 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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Sample IR Results (Minimum Glass Temperature)

350 o

300 |

250 |

200
=]
150 | =
i b
i = ‘; > .&
100 + o ] At et e

Glass - Ambient Temperature (F)

50 - = © Black Chrome w/ Getters
- ¢ Cermet w/ Hydrogen Remover
B Cermet w/ Getters
0 T T T T T T T T T T T T T T T T T T T T T
500 550 600 650 700 750

HTF Temperature (F)

Sandia
) =un:Lab 4,5 NRE!
laboratories bl gyeos 10 L5 =T



U.S. Department of Energy
Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, reliable, and affordable

Eleld Test Results
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Minimum Glass Temperature
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