
Dimming Fluorescent Lamps 

Dimming fluorescent lamps is not all that easy to do. If you reduce power to the lamp, the 
filaments will not be as hot, and will not be able to thermionically emit electrons as easily. If the 
filaments get too cool by dimming the lamp greatly, usually the lamp will just go out. If you 
force current to continue flowing while the electrodes are at an improper temperature, then 
severe rapid degradation of the thermionic material on the filaments is likely. 

For more details, look in this document describing discharge mechanics and a few other 
technical aspects of discharge lamps.  

Reducing the voltage to most ordinary fluorescent fixtures seems to be largely successful for a 
small amount of dimming, up to 30 to 50 percent dimming. This seems to usually work for 
preheat fixtures and rapid start fixtures of 40 watts or less. This may work even slightly better 
with 40 watt rapid start fixtures fitted with 34 watt 4 foot T12 bulbs.  

I do not recommend this for the dual-20 watt "trigger start" fixture, which sometimes barely 
works at full voltage.  

If the bulbs intermittently or occaisionally go out and restart or try with difficulty to restart, you 
have definitely dimmed them too much. They need more power. Failure to give the bulbs 
enough power to run nice and smoothly is probably bad for them. Frequent starting attempts 
are hard on the starters if this happens in a preheat fixture.  

The effect of slight dimming on life expectancy of the bulbs is uncertain.  

To Get Major Dimming of Fluorescent Lamps 

To effectively, reliably and safely dim fluorescent lamps below around half brightness or so, 
you need special equipment that may only work properly with a specific lamp. Such equipment 
typically gives some power to the filaments to keep them at a workable temperature while the 
current flowing through the bulb is greatly reduced. 

If you want to try this yourself, I recommend against trying to just reduce voltage to the ballast 
to greatly reduce current flowing through the lamp. Here's why: (Example using a simple choke 
or inductor or "reactor" ballast)  

Suppose you have the tube and the choke in series, powered by a variable current source, as 
opposed to a variable voltage source. Suppose you had optimum filament heating regardless 
of current through the lamp. Due to the "negative resistance" characteristic most gas 
discharges have, the voltage across the tube will increase as current is decreased. In fact, 
there will be a point at which the combined tube-ballast voltage is minimized, and the current 
will typically be high enough to run the bulb at 20 to 40 percent of its normal brightness. This 
minimum voltage across the lamp-ballast combination is indeed the minimum voltage that will 
work at all, and the discharge will probably not be too stable if you are not much above this 
voltage. This means that it is typically impossible to very greatly dim a fluorescent tube just by 
reducing voltage.  

Because of this, major dimming requires impedance-varying means, current-varying means, or 
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something similarly fancy such as pulse-width-modulation. And, you still need to properly heat 
the filaments (required amount can even vary with degree of dimming) to run greatly dimmed 
lamps without filament coating damage, or at all.  

Unless you want to make the effort to become an expert, you would probably be better off 
using a system designed by an expert. Such a system may only work properly with very 
specific bulbs, not just anything of the same size or even same size and rated wattage. Avoid 
substituting preheat for rapid start or vice versa. You may also need to use tubes only of a 
specific diameter, even if they are normally interchangeable with tubes of a different diameter.  

UPDATE 6/17/2001 - There has been a thread on this in mid-June 2001 in the newsgroup 
sci.engr.lighting. Additional rules to follow if more than one lamp is controlled by the same 
dimmer control:  

1. All lamps (bulbs) controlled by any given dimmer control should be of the same brand, same 
wattage, and replaced all at once ("group relamping") when they start wearing out.  

2. All ballasts controlled by any given control should be of the same brand and model.  

Violating this can have the lamps dim unequally. In addition, the lamps may dim unequally or 
work irregularly while dimmed until they have been "seasoned" or broken in. This is widely 
regarded as requiring 10 hours of operation at full power.  

One of the experts is Lutron. This way to their fluorescent dimming ballast info.  

Other major fluorescent lamp ballast manufacturers also have dimming ones.  

If you want to build your own dimming ballast, one way may be to use the International 
Rectifier 21591 IC. First read up on it and the associated application notes in the International 
Rectifier website.  

Other IC makers also offer parts and have online datasheets and application notes useful for 
fluorescent lamp dimming, electronic ballasts and the like. But if you are not a seasoned 
electronic project builder, do not expect to get a dimming fluorescent lamp ballast working next 
weekend!  

Here are some exceptions! 

1. There is such a thing as a cold-cathode fluorescent lamp. They resemble "neon" signs, but 
are generally of slightly greater diameter. They are not too standard nor widely available. They 
are also typically a bit less efficient than hot-cathode lamps. However, they can be dimmed to 
any degree without any chance of damaging them or causing any excessive wear. It should 
also be noted that starting these frequently does not cause any excessive wear. (If excessive 
current flows during the first half-cycle of operation, a generally insignificant amount of extra 
wear occurs.) 

Although dimming these is safe, there is usually a limit to degree of dimming just by reducing 
voltage. Below a certain point, these usually just go out. Fortunately, these usually dim more 
than hot-cathode lamps and stay on.  
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There are also miniature cold cathode fluorescent lamps, often used for backlighting LCD 
screens and in image scanners. (LCD screens sometimes use other means of lighting such as 
a white electroluminescent panel.) Like the large ones, miniature cold cathode fluorescent 
lamps are dimmable.  

2. Many "neon" signs are actually a variation of cold-cathode fluorescent lamps!  

3. There are dimmable, electrodeless compact fluorescent lamps generally known as induction 
lamps. These are now available from electrical/lighting supply shops. These use an even 
different way to get electricity from metal to gas. These lamps work at a very high frequency, 
which lets current flow capacitively through the glass or use induction to get power from a coil 
to the mercury vapor discharge. No metal electrodes touch the mercury vapor discharge. 
These lamps should work at least reasonably well with ordinary light dimmers.  

There are a few "dimmable" conventional compact fluorescent lamps, such as a Philips model 
or two available at Home Depot. They have conventional electrodes and can run into problems 
from severe dimming, but are tested to work reasonably on all common dimmers and without 
significant risk of fire or catastrophic failure even if the dimmer malfunctions.  

One more thing to watch out for! 

Light of typical "cool-white" fluorescent color, or any similar color, often has a dreary gray 
effect when it is dim. If you are using a dimmable fluorescent fixture in the home, you may 
want to use it with "warm white" bulbs, or something similar with a color temperature no more 
than about 3,500 Kelvin. 

Above written by Don Klipstein. 

Now, for some stories and suggestions from others on dimming of fluorescent lamps.  
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End of various anectdotes and suggestions from others on dimming of fluorescent lamps.  

Written by Don Klipstein. 

With help and encouragement by Sam Goldwasser (sam@repairfaq.org).  

Please read my Copyright and authorship info.  

Please read my Disclaimer.  

Back up to my Lighting Index Page. Back up to my Home Page.  
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