Dear,
 

Below is a detailed response to why lower initial lumens of LED light could equal much higher intial lumens of HID light.  First, the big picture:
 

1. HID is a 360 degree lamp, so light goes up, sideways and down, where LED directional, sending more of the lumens out of the fixture.
2. LED color rendering is better, so more of the light is usable to the eye.
3. LED is higher color temperature, more light sunlight, so more light is usable to the eye.
4. LED has better lumen maintenance, so over time, it is providing higher quantities of its original light output.
 

Detailed overview:
 

Several factors come nto account when comparing initial lumen output of HID versus LED:
 

1. Beam angle: HID throws light in a 360 degree beam pattern, so a portion of the light goes up into the fixture, hits a reflector, then bounces out.  No reflectors are 100% reflective, so some light is lost.  In addition, some of that reflected light is blocked by the HID lamp itself, further lowering the amount of light emitted versus initial lumen rating of the lamp.  LED does not have this issue.  
 

2. Lumen maintenance:  HID lights lose light levels and shift in color temperature (to warmer colors) as they age.  Within 40% of the rated lamp life (8000 hours), an HID can lose 25 to 50 percent of its light output: http://www.lrc.rpi.edu/programs/nlpip/lightinganswers/mwmhl/characteristics2.asp
Test overview: http://www.lrc.rpi.edu/programs/nlpip/lightinganswers/mwmhl/appendix.asp
LED sources maintain their lumen levels much better, losing only 5 to 8% of light output in 6000 hours, and 30% over 35,000 hours.  See page 9 of the CREE XML spec sheet: http://www.cree.com/products/pdf/xlampxm-l.pdf
So, after time, the LED will narrow the gap to the HID light output.
 

3. Color rendering index and color temperature: HID light sources have lower color color rendering index and lower color temperature to begin (Metal Halide is 67 CRI, 4100K, HPS is 27 CRI, 2700K), LED has 80 CRI, 5500K.  Since human vision evolved under natural light (CRI 100, 5000 to 7000K), the closer to 100CRI / 6000K a light source is, the more usable light for the eye.  Standard footcandle meters do not read CRI or color temperature, only photopic light levels.  Particularly for low light, night vision, a correlation between photopic FC and what your eye can use (scotopic and photopic light and color temperature), takes into account the difference in the light sources.  This can be a factor of 1.5 (multiply the light levels read by the FC meter for LED x 1.5 to equalize to the HID measured light levels): http://www.ecosmartinc.com/ecos/repdocs/1-Lighting-SP-Ratios-Rensselear-VisualEfficacyReport-OutdoorLighting.pdf.  And, again, HID lighting such as Metal Halide, starts at 4100K, then shifts downward in color temperature as it ages: http://www.lrc.rpi.edu/programs/nlpip/lightinganswers/mwmhl/appendix.asp (see the CCT (K) shift results in this study).  Lower color temperature light does not provide as much usable light to the human eye.
 

Sincerely,
 

Matt Ross, President
Eco-$mart, Inc.
www.eco-smart.com
941-376-8484 direct
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