Honest Talk about LED

Lighting System Life

50,000 hours? Or 360,000? Which is the true life of LED fixtures?

LUMEN DEPRECIATION

One of the outstanding features of today's LED lighting systems is the
potential for remarkably long life, far beyond that of traditional lighting.
LED lighting is a new technology, and LED terminology, testing, and life
prediction can be confusing. LED light will very slowly depreciate (decrease)
over time. Lumen depreciation accelerates under adverse conditions, such
as high temperature. At some point, the reduction in light output becomes
objectionable. A gradual color shift can also occur. The accepted method to
predict the life of an LED light is to operate a sample of the LED packaged
chips for 6,000 to 8,000 hours at three different temperatures. Based on
these results, a mathematical calculation is used to estimate the operating
hours for the light (lumen output) to depreciate to 70% of its original value.
This is known as the L70 life estimate.

LIFESPAN TESTING STANDARDS

Several new standards have been developed in response to the need to
define test methods and life estimation for LED lighting. The most relevant
standard for architects, engineers, lighting designers, and business
managers planning a lighting upgrade is IES LM-79-08 Approved Method:
Electrical and Photometric Measurements of Solid-State Lighting Products
(LM-79). The U.S. Department of Energy describes the LM-79 method

as being “applicable to integrated LED products, such as luminaires and
replacement lamps. It is not applicable to LED packages, modules, or arrays
(herein collectively referred to as LED light sources)."! LM-79 test reports
provide data about the initial lumen output and distribution, and may also
include changes over a period of 6,000 hours or more.

The IESNA (llluminating Engineering Society of North America) also
developed LM-80-08 Approved Method: Measuring Lumen Maintenance

of LED Light Sources (LM-80). LM-80 data determines changes in LED chip
light output and color shift when operated at three different temperatures,
with a 6,000-hour minimum at each temperature. LM-80 is primarily used
by manufacturers of LED lighting fixtures and does not represent the in situ
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SUMMARY POINTS

» The L70 life estimate is a

mathematical calculation
used to estimate the
operating hours for the
light to depreciate to 70% of
its original lumen output.

The most relevant standard
for architects, engineers,
lighting designers and
business managers
planning a lighting upgrade
will be the LM-79, which is
applicable to LED products
such as luminaires and
replacement lamps.

The LM-80 method
measures the lumen
maintenance of LED

light sources, and does

not represent the in situ
performance of an installed
LED lighting fixture and
electronic driver as a solid-
state lighting system (SSL).
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performance of an installed LED lighting fixture and electronic driver as a
Solid-State Lighting System (SSL).

A companion to the LM-79 and LM-80 standards is [ESNA TM-21-11
Projecting Long Term Lumen Maintenance of LED Light Sources (TM-21).2
The term “lumen maintenance” means the ability of the light to maintain

its original output and properties over time. It is impractical to test LED
light components and systems for their full L70 life because this might
require continuous testing for 5, 10, 20 years or more. As a result, the
TM-21 method was developed. TM-21 uses a mathematical model to
project, or estimate, what the L70 life of an LED light will be using the LM-80
photometric data. If the L70 life is calculated to be greater than 6 times
(6x) the actual test duration, it is recommended to state the L70 life as ">
the 6x hours.” For example, if the LM-80 test duration was 8,000 hours, the
L70 estimate should be stated as "> 48,000 hrs" even if the mathematical
calculation indicates the L70 life will be 120,000 hrs. Energy Star testing
for LED lighting provides a benchmark but LED driver or fixture life in your
building may differ depending on actual temperature and conditions.

LED LIGHTING SYSTEM LIFESPAN

As the user, you want to know how long the LED lighting will last before you
have to think about component or light fixture replacement. Depending

on the type of lighting system installed, a replacement may become
necessary due to the reduction in light output, color shift, or it may be

due to a failure of the dimming function or of the light itself. The correct
way to look at a fixture's expected lifespan is to evaluate LED lighting as

a system. Whatever component of the system has the shortest life will
determine the lifespan that is usable and economical for you. However,
some lighting manufacturers and distributors are advertising phenomenal
life. For example, one brochure that | came across stated, “Fixture life is up
to 361,000 hours.” This is over 41 years of continuous operation! What they
fail to explain is that their prediction is based only on the LED chip itself
and does not include the electronic driver or any other component. The
driver is the heart of the LED light, and driver life can range from 10,000 to
over 50,000 hours, depending on the design features, heat sink efficiency,
capacitor construction, and overall quality. While advertising 360,000+ hours
may be attractive to customers now, down the road, they will suffer a loss
because the actual warranty won't match such a wild claim.
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» The term “lumen

maintenance” means

the ability of the light to
maintain its original output
and properties over time.

TM-21 uses a mathematical
model to estimate what
the L70 life of an LED light
will be using the LM-80
photometric data. If the
L70 life is calculated to be
greater than 6 times (6x)
the actual test duration, it
is recommended to state
the L70 life as > [test
duration x 6] hours.”

What manufacturers
advertising incredible
fixture lifespans (eg. 361,000
hours) fail to explain is that
their predictions are based
only on the LED chip itself,
not the entire fixture.
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The below diagram shows the components of an LED lighting system. The
lumen output, consistency, distribution, and color can be affected by the life
of any of these components. In other words, the fixture lifespan should not
be rated on the basis of the LED chip alone.

FIGURE 1 -SSL Reliability Management Diagram
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(Source: Appalachian Lighting Systems, Inc.?)

The pie chart in Figure 2 represents the distribution of failures in 34M
operating hours for a family of outdoor luminaires. Total number of failures
was 29, or 0.56% of installed base of approximately 5,400 fixtures. (Source:
Appalachian Lighting Systems, Inc.3)

FIGURE 2 - Distribution of Failures in Outdoor Luminaires
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To put all this in perspective, the graph in Figure 3 compares the ranges

of estimated life for traditional and LED lighting using the shortest life
component of the lighting system, or the L70 life, whichever comes first.
Your Big Shine Energy Consultant will be glad to further explain the practical
estimates of life and what you can expect.

FIGURE 3 - Estimated Lifespan for LED

COMPARING LIGHTING SYSTEM EFFICACY AND BULB OR LED DRIVER LIFE -
(GROUP RE-LAMPING @ 75% AVG RATED LIFE, OR TM-21LED DRIVER LIFE)

200 —
g 150 BIG SHINE LED
= PROBE-START
c;;l; METAL HALIDE LED CHIP LIFE
§ : 100,000+ HOURS
=R L N
=
=
2 LED
E s
= FLUORESCENT

@ INCANDESCENT
| | | I | j
U 10,000 20,000 30,000 40,000 50,000 60,000

BULB LIFE, OR LED DRIVER LIFE, HOURS
CONCLUSION

At Big Shine LED, we view the lighting system as a full-service program,
including giving you honest estimates of life, and providing guidance
regarding factors that can lead to premature dimming or failure. This
requires that the lighting system, including the driver and the light fixture,
are properly matched to the operating environment. In particular, excess
heat above the rated limit will rapidly degrade the life of LED lighting, as

will dust (which can cover and block heat dissipation fins), moisture (if not
properly IP-rated), and power quality, including low voltage fluctuations and
harmonic distortion.

Our goals are to provide you with the best lighting installation to
meet your needs and give you honest expectations on the life of your
lighting system. We will calculate the realistic payback for you and
back up our installation with the best service.
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» When estimating average

LED fixture life using the
shortest life component of
the lighting system, or the
L70 life, whichever comes
first, the average lifespan
can range from 30,000 to
over 50,000 hours.

P Excess heat above the rated

limit will rapidly degrade
the life of LED lighting, as
will dust, moisture, and
power quality including low
voltage fluctuations and
harmonic distortion.
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