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Real-World Studies:   
Measuring LEDs in Yuma



Background



 15 x 15 ft. grid
 9.5 in. above the ground
 4 ft. and 8 ft. along the fence Primary Secondary
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Date

Max Temp. Min Temp.

Initial 
Feb. 2014
55 °F (13 °C)
1.03

5000 
Mar. 2015
59 °F (15 °C)
1.03

2500 
Sep. 2014
90 °F (32 °C)
0.98

7000 
Sep. 2015
91 °F (33 °C)
0.98

Luminaire Installation: Daily Max and Min Temperature
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Initial
Illuminance Measurements

Feb 2014
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2500 hr
Illuminance Measurements

Sep 2014
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5000 hr
Illuminance Measurements

Mar 2015
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7000 hr
Illuminance Measurements

Sep 2015
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7000 hr – Initial
Initial

Sep ‘15 – Feb ‘14
Feb ‘14



 Dirt Depreciation

 LED Depreciation
 Lens Material
 Driver

Measurement Error

 Orientation of Luminaires

 Electrical Changes

Possible Causes of Changes



Temperature 
Measurement 

Box and 
Whisker Plots



Thermocouple Measurements: September 25 8:00 am to September 26 7:59 am, 2015



Thermocouple 
Measurements: 
September 25 to 
October 1, 2015



Test
Total Output 

(lumens)
Peak Intensity at 90°

Horizontal Angle
(candela)b

Peak Intensity at 0°
Horizontal Angle 

(candela)c

Intensity at Nadir 
(candela)

Dirty B Eaton 24,956 11,643 4,226 3,883
Clean B Eaton 27,472 15,471 5,565 3,218
Percent Change 
Due to Dirt

-9.2% -24.7% -24.1% +20.7%

Dirty A Eatona 27,782 12,970 5,208 3,990
Clean A Eatona 29,881 17,558 6,138 3,436
Percent Change 
Due  to Dirt

-7.0% -26.1% -15.2% +16.1%

Lab Testing: Clean vs. Dirty
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