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When I tell people what I do for a living, I sometimes get 

my ear bent by folks angry about the quality of energy-

effi cient light bulbs. “Why do they take so long to reach 

full brightness? Why are they so dim? What about the mercury?” 

In 2012, when the EU phased out incandescent lamps to meet 

Europe’s carbon reduction targets, it inadvertently created a 

consumer confi dence problem. The traditional light bulb was 

tried and tested and the compact fl uorescent lamp (CFL) has 

struggled to keep pace with expectations. 

Consumer confi dence
Apart from the well-known objections mentioned above, 

there are also other drawbacks to using CFL lamps. The light 

is produced by an electric current exciting argon and mercury 

vapour inside the lamp, which creates ultraviolet light. This light 

stimulates a phosphor coating on the inside of the lamp, which 

is re-emitted as white light. However, when a CFL is turned on, 

the lamp needs a high inrush current (typically a few amps) to 

ignite the gases inside. The practical upshot of this is that, if you 

turn a CFL on and off several times a day, the energy-effi ciency 

benefi ts of using it disappear. The huge spike in current that 

occurs when a CFL is turned on means frequent switching on 

and off can cost just as much as leaving it on all day. Also, even 
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though CFLs have been marketed as having lifetimes in excess of 

10,000 hours, frequent switching negatively affects this. 

So, what can the lighting industry do, now we’ve taken off 

the market a product that had great consumer confi dence and 

replaced it with something the public doesn’t really like? To be 

fair, some of the problems with CFLs have been ironed out, with 

the more recent lamps on the market having higher lumen values 

and reaching peak brightness almost immediately, but concerns 

about peak current and heavy metal content still remain. 

The response of the lighting industry has been to propose 

LED alternatives. But creating a solid-state General Lighting 

Service (GLS) equivalent is more complicated than, for example, 

a GU10 replacement, because LEDs are directional. This is fi ne 

for a GU10 replacement as it is also a directional light source 

but GLS equivalents are expected to have a more isotropic light 

distribution, meaning they are expected to throw light in every 

direction. The reason for this is more to do with aesthetics than 

considerations of glare or illumination on the task plane. 

Someone sitting in a living room isn’t too bothered by matters 

like having enough light to perform complicated visual tasks. 

In fact, in terms of illuminance levels, light bulbs of any type 

perform poorly compared with directional light sources. In 

domestic lighting, what’s important is a smooth, even light u
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distribution across the room. The best way to achieve this with 

a solid-state bulb is to use a strong diffusing material for its 

surface, but this cuts out much of the light from the LEDs. Some 

manufacturers have tried to solve this problem by using LEDs 

with high correlated colour temperature (CCT) as these have 

higher effi cacies than low CCT LEDs but this creates a very blue 

light, which is uncomfortable to work with. 

The marketing for the Integral LED Omni light bulb is 

interesting because the company claims, as the product name 

suggests, to have overcome this problem of directionality. The only 

way to confi rm this was to test it in our laboratory. The label said 

it was a replacement for a 40W incandescent bulb but, given that 

they aren’t offi cially available anymore, I thought it was fairer to 

compare it with a CFL of similar claimed equivalent light output. 

As we can see from the results (above right), when compared 

with the LED bulb, the CFL performs poorly. Surprisingly, the 

OMNI bulb is actually more isotropic than the CFL (see fi gure 

below), its polar plot more closely resembling the classic form 

factor of the traditional incandescent lamp. Unlike many LED 

retrofi t lamps that have a reduced beam angle as a result of their 

bulky heat sinks, the OMNI bulb uses driverless linear LEDs 

on an angled array, which gives it an impressive beam angle of 

330 degrees, making it well-suited for reading lamps where it is 

important that light is also thrown downwards when the lamp is 

pointing at the ceiling. 

The power consumption of the Integral unit is less than 

half of the CFL, with a corresponding increase in effi cacy to an 

impressive 93.7. As the OMNI unit does not contain mercury, no 

special recycling arrangements need be made at the end of its life 

and the user need not worry about heavy metal contamination 

from accidental breakage. In addition, the low CCT shows the 

Integral has managed to reach a high light output without 

having to resort to the shortcut of bluish LEDs. Finally, the CFL 

has a whacking great in-rush current of 6.45A, whereas a solid-

state device doesn’t need an in-rush current to light at all. 

The energy savings are obvious and it seems that, with the 

latest generation of LED light lamps, we are fi nally giving the 

public something it can work with. ■

CORRECTION The NXTGEN III product that Dr John tested in 

our Photometry Focus feature in the November issue should have 

been given an energy rating of A+, and not the A++ rating that we 

stated. We apologise for any confusion.

OMNI-LED VS CFL BULB

 OMNI-LED BULB CFL BULB 
Total luminous fl ux (lm) 473 420
Downward luminous fl ux  268.5 325.5
Power consumption (W) 5.05 11.4
In-rush current (A) n/a 6.45
Mercury content (mg) 0 6
Effi cacy (lm/W) 93.7 36.8
Energy rating A++ A
CCT (K) 2,847 2,723
CRI (Ra) 79.5 82.4
Beam angle (degrees) 330 330

Let there be light  In comparison tests, the light distribution of the CFL bulb (left) proved to be 
less impressive than that of the OMNI-LED (right)

Angles covered The 
angled array of the 
Omni bulb helps 
deliver a wider beam 
angle
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