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Article prepared for RCI Magazine – issued June 2008
Natural daylight – the easy way to cut energy bills

It is not just householders who are complaining about their mounting energy bills.  Commercial organisations also want to occupy buildings which don’t give their finance directors heart attacks when the quarterly electricity bill arrives.

The message is getting through that energy efficiency in construction is not just an eco-warrior mission about lowering carbon emissions but is just as importantly about cutting operating costs for the end-user.

Architects, specifiers, contractors and suppliers should know that insulated rooflights can make a major contribution to reducing the energy bills in public and commercial buildings.  Many already recognise that heating and air-conditioning costs can be cut by the installation of rooflights.  But now that it is becoming more commonplace for rooflights to cover a much greater area than 10%, of the floor area, industry insiders can see that a real difference can also be made in reducing artificial lighting bills.

Increasing rooflight cover with the resultant inflow of daylight has a positive impact on those living or working in a building.  A growing body of evidence links natural daylighting to tangible work place benefits, improved retail sales, lower staff absenteeism, faster hospital recovery rates and improved school exam results. 

The Building Regulations state that natural lighting should be provided in all buildings. Windows can provide daylight to areas within 6 metres of a window, but rooflights are the only practical means of introducing daylight to wider buildings.  In fact, with the incorporation of diffusing materials to provide even light distribution and the avoidance of glare, they are up to three times more efficient than windows of similar area.  Major retailers, in particular, are finding attractive for their stores the even lighting qualities of some rooflights that incorporate service life enhancing materials.  

Reducing the need for artificial lighting

Architects should consider the benefits of rooflights in conjunction with the likely specification of artificial lighting and the decreased costs of using less of the latter when rooflight cover is increased.  Calculations need to take account of solar gain, but this should not present a significant challenge. 

Rooflights generate some solar gain which is usually a benefit, reducing heating requirements and CO2 emissions.  Furthermore, rooflight areas up to 20% will not generally cause overheating, except where other internal gains are unusually high.  The other primary internal gains in most buildings are typically occupants, artificial lighting and internal processes.
Internal gains due to lighting can be significant, for example up to 15-20 W/m2 in retail outlets, but the period of highest solar gain coincides with the highest daylight illuminance.  Provided the rooflight area is sufficient, the internal gains due to artificial lighting can be greatly reduced or eliminated by simply switching off the lights.  The ‘Switch it Off’ campaign has identified relatively small factories saving up to £20,000 per year in energy bills by keeping their rooflights clean and switching off the lights.

Advances in technology mean that we don’t have to be reliant on human behaviour to make this happen.  Artificial lighting can be controlled automatically which means that the internal gain from artificial lighting would only be present when there is little daylight illuminance and hence little solar gain.  Therefore it is reasonable to disregard the internal gain from artificial lighting when considering rooflight area.
The other technological advance for architects to bear in mind is that the modern generation of rooflights are safe.  Members of the National Association of Rooflight Manufacturers (NARM) have helped to develop a standard for non fragility for materials used within a roof construction – the aim being to ensure that nobody could fall through a GRP rooflight.  Solutions include incorporating a woven glass mat material into the resin which provides very high strength.
Long-term energy savings for the end-user

Insulation values for rooflights are improving all the time. The recommended minimum U-value to comply with the Building Regulations is 2.2W/m²K, but rooflights with U-values as low as 0.82W/m²K are now on the market.  Increased insulation performance does initially add to the build cost, but this additional investment has a relatively short pay-back period.  It should also be remembered that the energy savings will accumulate year-on-year throughout the service life of the rooflight.
Independent findings from De Montfort University prove conclusively that rooflights provide an overall energy benefit.  The level of that benefit depends on several factors, particularly the area of rooflights installed, design illumination level, type of artificial lighting control used and the pattern of building use.  However, specifying more than 10% rooflight coverage from the start can simultaneously slash carbon emissions and energy bills, as well as improving workforce productivity.  What more could a client want?
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