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How to Participate: AUDIO Options
It is recommended (not mandatory) to call-in via telephone as the audio quality 
tends to be better than individual speakers on computers / laptops. Make sure 
the correct audio choice is chosen when you are ready to listen in. Please note: 
The telephone number is different for each webinar. The number below is just a 
sample. Thank you!

Technical issues? Email jtucker@lutron.com or call (484) 695-5192.



How to Participate: Ask Questions

To ask a questionTo ask a questionTo ask a questionTo ask a question…………....

- Type your question in the GoToWebinar question box on the 
right hand side of your screen. 

- Feel free to type in questions throughout the webinar as the 
presenter will address them at the end of the session.

Technical issues?Technical issues?Technical issues?Technical issues?
- Please email jtucker@lutron.com or call the webinar support 
cell phone at (484) 695-5192.



Agenda

• Advantages and limitations of LEDs for general illumination

• Basics of LED Control

• Reasons why you should dim LEDs

• The questions to ask before dimming an LED product



• High Efficacy
– Fixtures can achieve 25 – 80 LPW efficacies 

5 – 10 LPW for incandescent

• Longevity
– Useful life of 25,000 to >100,000 hrs

<1,000 for incandescent 

• Environmentally Friendly
– No hazardous materials

ex: mercurcy vapor in iCFLs
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LED Advantages



• Higher Cost
– LEDs for general illumination are high brightness - $$$

– Require electronic drivers to convert AC to discrete DC

• Limited Applications
– No one style is universally accepted

– LED fixtures not available for every application

• Controls Compatibility
– Not all lamps are dimmable

– Dimmable lamps may have limited performance
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LED Limitations
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• Dimming LEDs saves energy
– 50% dimming = 50% energy savings

– Added savings to an already efficient source

• Dimming lowers operating temperatures
– Extends component life (electronics & phosphor)

– Double or triple lumen maintenance

• General dimming benefits
– Enhance ambiance

– Space flexibility

– Improve safety

– Increased productivity

Why Dim LEDs?



8

• Understanding LED limitations is essential
– New luminaire manufacturers entering market

– Multitude of control types (some with standards, some without)

– Performance issues (flicker, failure to turn off, etc.)

• Driver-related issues
– LEDs are highly susceptible to flicker

– Quality of DC output is important 

– Remote driver mounting can result in issues

– Driver may not be designed for the same lifetime as the LEDs

Dimming Challenges
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Use the following questions to match expectations with 
performance:

1. What type of LED product am I using: a lamp or fixture?

2. What is the dimming range of the lamp/fixture?

3. What is the dimming performance of the product?

4. What is the minimum or maximum number of lamps/fixtures that can
be connected to one dimmer?

5. What type of control does the LED product operate on?

LED Control Center of ExcellenceLED Control Center of ExcellenceLED Control Center of ExcellenceLED Control Center of Excellence

1.877.DIM.LED81.877.DIM.LED81.877.DIM.LED81.877.DIM.LED8
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Steps for a Successful System
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• LED Bulbs (LEDi’s)
– Designed to replace standard 

incandescent or screw-in CFL bulbs

– Edison base sockets

– Integral drivers which determine dimming 
performance (if dimmable)

What type of LED product am I using?

• LED Fixtures
– Variable in purpose (cove lights, down 

lights, 2x2, etc.)

– Usually have an external driver

– Some fixtures have multiple driver 
options to support different control 
technologies and applications

(dim vs. non-dim, 0-10V vs. DALI)
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• Dimming range varies greatly
– Some may dim only to 50%, others to 1%

Incandescent lamps dim to below 1%

– (orange filament glow)

• Select a dimming range suitable for your application
– 20% dimming: suitable for a lobby, atrium, office, etc.

– 1% dimming: necessary for a restaurant, media room, etc.

• Measured light vs. perceived light
– Use caution when comparing and selecting products

– Not all manufacturers use the same standard

What is the dimming range of the fixture?
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• Difference between measured 
and perceived light

– Measured light:Measured light:Measured light:Measured light: the amount of light 
as shown on a light meter

– Perceived light:Perceived light:Perceived light:Perceived light: the amount of light 
that your eye interprets due to 
dilation

– 20% measured = 45% perceived20% measured = 45% perceived20% measured = 45% perceived20% measured = 45% perceived

What is the dimming range of the fixture?
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• What to watch out for:

– Pop-on

The level the light is at when it is turned off is the level it should 
return to when it is turned back on 

– Drop-out

The light should only turn off when the switch is turned off.

– Dead-travel

Adjusting the control without a corresponding change in light level

– Audible Noise

What is the dimming performance of the product?
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• Minimum number of lamps
– Dimmer / driver performance may suffer with too little load

– Most incandescent dimmers require a 25 – 40 watt minimum

• Maximum number of lamps
– The simple calculation is wrong

600 watt dimmer / 10 watt LED = 60 LEDs per dimmer: WRONG!

– Start-up inrush and repetitive current increases draw

– Lutron observations have shown a 10 watt LED is similar to a 100w 
incandescent in terms of maximum current draw

How many LEDs can be connected to a dimmer?
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How many LEDs can be connected to a dimmer?

• Start-up inrush and repetitive current
– Lutron observations have shown a 10 watt LED is similar to a 100w 

incandescent in terms of maximum current draw 

– After accounting for these current draws, a 600 watt dimmer can 
safely support roughly 6 10-20 Watt LED lamps

– Note: Only applies to phase control products
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• Control type refers to the signal and wiring between the 
wall control and fixture / lamp
– Lamps generally use only forward/reverse phase control

– Fixtures can use any method 

– The LED and control MUST use the same control type!

• Control Options
– Forward Phase

– Reverse Phase

– 3 Wire

– 0-10V

– DALI

– DMX 512

On what type of control does the LED operate?
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• Forward Phase
– Most Common Dimming Method (150 million dimmers in use)

– Not originally intended for use with LEDs, performance issues possible

• Reverse Phase
– Typically used for ELV loads,  typically perform better with LEDs

– Smaller install base, usually require a neutral wire

• 3 Wire
– Fluorescent standard, control signal carried separate from power

– Precise, less prone to noise, but requires a third line voltage wire

What type of control does the LED operate on?
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What type of control does the LED operate on?

• 0-10V
– Analog control standard, low voltage (simplified wiring)

– IEC standard exists for general illumination, not always followed

• DALI
– Digital addressing of individual fixtures & status feedback

– Easy to assigns occ. sensors, timeclocks and control to one or many 
fixtures without added wiring

– IEC standard exists

• DMX-512
– Popular in theater applications & RGB LED control 

– Multiple channels for individual color control

– Possible to use for single color general applications

– Complicated wiring for general illumination
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1. What type of LED product am I using: a lamp or fixture?

2. What is the dimming range of the lamp/fixture?

3. What is the dimming performance of the product?

4. What is the minimum or maximum number of lamps/fixtures 
that can be connected to one dimmer?

5. What type of control does the LED product operate on?
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Steps for a Successful System



LED Product Selection Tool



LED Testing Program



LED Control Center of Excellence

• A resource for you and your customers to get answers 
on any LED control question, including:
– Control Options
– System Compatibility
– Tested/Non-tested products
– Educational information to share with a customer

• Ways to reach us:
– 1-877-DIM-LED8
– LEDs@lutron.com
– www.lutron.com/LED 


