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Lighting Levels and Retrofit Lighting.

Conversion of electromagnetic ballasted T8 fluorescent light fittings to operate with a high frequency
ballast and a T5 lamp (normally referred to generically as ‘T5 retrofit’) is often a very cost effective
and environmentally responsible way of achieving very significant energy savings – thus generating
large carbon emission reductions and significant cost savings. Typical carbon emission savings are
in the order of 50% and paybacks are often less than 12 months. The fact that the existing light fitting
is utilised rather than being consigned to the refuse tip also gives additional benefits in terms of
recycling and waste management plus the carbon savings in not having to manufacture a new fitting
and dispose of the old one.

It would seem that, at face value, this is something that would be almost universally embraced.
However take-up of these solutions has been slower than one might expect, in a large part due to the
fact that many prospective users find it difficult to believe that such significant energy savings can be
generated without impacting lighting levels.

To address this question, it is necessary to break the savings down into the constituent parts;
•

A part of the savings comes from the fact that a high-frequency ballast is much more efficient
than an electromagnetic ballast. This improvement in efficiency typically contributes 10% to
15% of the savings

•

A part of the savings come from the fact that T5 lamps are simply more efficient at converting
power into light than the T8 lamps they are replacing – 10% to 20% of the savings come
from this.

•

The balance of the savings come from a combination of two very important effects.
o

o

First, the older T8 lamps produce less and less light as they get older – an effect
which is almost non-existent in T5 lamps. This means that in order to achieve the
correct light levels at the end of life for T8 lamps, lighting designers had to overspecify by as much as 35% - which means that light levels are still acceptable
towards the end of the lamps life, but conversely the light levels are much higher
than necessary when the lamp is new.
The second effect is purely practical – historically there has been little or no incentive
to minimise the energy usage in lighting systems, which has resulted in a tendency
to ‘err on the side of caution’ and over-specify the light levels. To give a simple
example – the CIBSE guidelines for office usage gives typical lighting levels between
350 and 500 lux. If you go for 500 lux, that is potentially 30% over-lit and therefore
30% wasted energy (energy used to generate light that you probably do not actually
need). If your light switch was in the form of a thermostat you would turn it down to
350, but because that is not how lighting is designed (other than by using expensive
dimmable ballasts) this is not an option. However, many of the retrofit products
exploit this phenomenon by ‘under running’ the lamp thus ‘turning down’ the light
levels and saving energy.
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It is the savings in this third category (depreciation of light output from the T8 lamp, and deliberate
under-running in order to reduce light levels to lower, but still acceptable levels thus mimicking the
effect of reduced light output from aging lamps), that causes a lot of confusion.

This confusion has been exacerbated because a number of players in the lighting industry have
argued against T5 retrofit, and one of the key arguments that has been deployed is that ‘retrofit
solutions should give the ‘same’ light output as the system they replace, and they do not’. This is
palpably nonsense – it is the same as saying that it would be good to turn your heating down from 30
C to 25 C, but only on condition that the temperature remained at 30 C. The whole point of the retrofit
solution is to save energy (so reduce carbon and cost) by exploiting new technologies to give the
right light level for the lowest energy use….it is not to simply replicate the existing situation
regardless of whether it is appropriate or not.

Even if this statement (new must be the same as old) were logically sound, it is still almost
meaningless for a very important reason – there is no simple way of defining the ‘before’ situation
other than by actually measuring the light levels in situ. This is because there is no universal
definition for the light output of a T8 lamp;
•

•
•
•
•
•
•

Most lighting schemes were originally designed for T8 halophosphor lamps – where the light
output depreciated by around 35% over the life of the lamp. This was a known effect and
therefore the light levels were over-specified to compensate. These lamps are no longer
available, and the replacement lamps give better light output and less depreciation – with the
result that the work space is almost inevitably significantly over-lit.
Many lighting schemes are over-specified and light levels are therefore higher than is
necessary,
Many areas have changed in their use, resulting in a change to the required light levels
The introduction of more computer based work has dramatically changed lighting needs
Lighting guidelines have been modified many times and current guidelines will almost
certainly differ from the ones in place when the lighting scheme was designed
Many manufacturers offer different colours of ‘white’ lamps – each with different light outputs,
Lamp manufacturers offer a range of ‘energy saving’ lamps with lower light output – the
result being that light output from the ‘worst’ T8 lamp of any given size can be 35% to 40%
less than the light output from the ‘best’ T8 lamp of the same size – but they are all treated
the same.

In short, it is almost meaningless to say ‘like for like’. What has happened is that this has been
translated into ‘compare the light output of the T5 lamp with the light output of a highest output new
triphosphor T8 lamp, and if the output of the T5 is less then the retrofit solution is ‘bad’’.
Whilst this approach may well serve the needs of organisations keen to sell new light fittings, it does
not serve the needs of the customers nor does it help to address the significant environmental
challenge posed by carbon emissions.

The only realistic and reliable way to ensure that light levels, post conversion, actually meet your
needs is to measure them. This approach is the one recommended by LIF – the UK Lighting Industry
Federation. The following steps should be followed;
•

Check your current lighting levels – how do they compare with the CIBSE recommendations?
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•
•
•
•
•

Discuss with staff regarding the current lighting – do they have an issues caused by too
much/too little light?
Evaluate your lighting needs within the context of the CIBSE guidelines.
Discuss your lighting requirements with your supplier and then, if appropriate, define the
retrofit solution to meet your needs.
You should ideally specify the lighting scheme which gives you the minimum acceptable level
of lighting. This is the optimum solution for the user (light levels are appropriate – not too low
or to high) and achieves the maximum carbon reduction and financial benefit.
Conduct an evaluation in a trial area prior to proceeding so that you are sure the proposed
solution meets your needs.

It is also worth noting that, because of the way the human eye works, having an over lit workplace is
usually more stressful and harmful than having an under lit workplace. Recommending to customers
that they simply use a T8 triphosphor lamp to replace halophosphor lamps is not only extremely
wasteful in financial and energy/carbon terms it is also potentially harmful to staff with lighting levels
usually increased by over one third.

A worked example of the effect of getting lighting levels wrong

Office location, CIBSE guidelines are 350 to 500 lux at the working plane, 350 is acceptable.
1000 5ft lamps on 12 hours per day. Energy at 10 pence per Kwh.

In this example (which is very typical of offices, schools, hospitals etc. in the UK) if the light levels are
optimised to 350 lux, the annual electricity costs would be around £15,500 and annual CO2
emissions of around 85 tonnes.

At 500 lux, it would cost an additional £6,600 per year, and an additional 36.4 tonnes of carbon
(approximately 43% increase in each) – all wasted money and unnecessary carbon emissions. In
other words, if your light levels were 500 lux, then a saving of 30% could be achieved simply by
adjusting the lighting levels down to the appropriate level.

At 700 lux (fairly typical for many office locations) the annual difference is 100% i.e. £15,500 extra
cost and an additional 85 tonnes of carbon. In this case a 50% saving would be made simply by
adjusting the lighting levels to be appropriate.

The effects are likely to be even more noticeable in utility areas and corridors where lighting levels do
not need to be as high – for instance, the CIBSE guidelines for corridors is a uniform 100 lux at floor
level – the reality is that this is often exceeded by a factor of 2 or 3 times.
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Summary
Any suggestion that T5 retrofit is a ‘bad idea’ because ‘light levels from the T5 lamp are lower’ is just
plain wrong. The only way to establish the light levels you need, and whether they can be achieved
with a retrofit solution is to follow the guidance from the Lighting Federation themselves – and
measure it. It is a fact that for virtually every T8 light fitting there is a T5 retrofit solution which will
give you the light output you need – and at the same time give energy savings in the 35% to 60%
range.
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