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Rooflight Design to meet Building Regulations Part L2

Guidance Documents ADL2A and ADL2B 2006

Introduction

Thisdocument isan interim fact sheet to assist designers, specifiers
and theroofingindustry to providethe basic requirementsfor rooflight
design to meet the April 2006 Part L2 Regulations — new build,
extensionsand refurbishment for all non domestic buildings. Currently
(April 2006) the official Approved DocumentsADL2A and ADL 2B,
although issued, are being amended to accommodate technical and
printing errors. It is not known when final and correct documents
will beavailable. Additionaly for new work under ADL 2A and larger
extensions that come under ADL2A, thereis arequirement for the
use of the National Calculation Tool to verify the carbon emission
savings. Thistool —the Simplified Building Energy Model (SBEM)
athoughissued, isstill being modified. Itisunclear whenthiswill be
infinal format but it could take many months.

Part L2 (2006)

Thenew Regulations supersedethe previous Part L 2002 Regulations.
The 2006 Regs make a fundamental change to the method of
compliance. Theold Regswere based on thermal values of thefabric
of the building. The new Regs consider not only the fabric of the
building, but also the energy efficiency of all the mechanical services
— boilers, hot water and artificial lighting. The thermal values and
energy requirements are converted into a carbon dioxide (CO,)
emission cal culation known asthe Carbon Footprint. To be compliant
under the new Regs, the proposed building must achieve aprescribed
level of CO, savingsover the same*Notional” building designed to
the 2002 Regs. When available, the SBEM will providethiscalculation
to show compliance.

Energy Savings Required Over 2002 Regs

Building designersarerequiredto achieveaTar get CO, Emission
Rate(TER). TheTER istheminimum energy performancerequired
for the building:

TER = Cionay X ( 1 —improvement factor) x
(1-LZC benchmark)
where C ..y i the CO, emission rate for the same building

designed to the 2002 Regs. The I mprovement Factor isdefinedin
Table1toADL2A. TheLZC Benchmark isincorporated to allow
low and zero carbon energy sources. Where not included, the
benchmark is0.10.

ADL2A Table 1 : Improvement Factors and LZC
Benchmarks for use in TER Equation

Building Services (a) Improvement (b) LZC
Strategy for the Factor Benchmark
Actual Building

Heated and Naturally 0.15 0.10
Ventilated Buildings

Heated and Mechanically 0.20 0.10

Ventilated Buildings

Air Conditioned 0.20 0.10

Thusthe TER for buildingswith no mechanical ventilationis76.5%,
a saving of 23.5% over the 2002 Notional Building. For
mechanical ventilation and air conditioned buildingsthe TER is72%,
asaving of 28%.

BER — Building Emission Rate

Onceall thedatafor the building isknown, the BER can be calcul ated
for that building using SBEM (or other approved software). If the
CO, emission rateisbelow 76.5% or 72% (as detailed above), then
thebuilding designiscompliant.

Efficient Energy Sourcing

Inthe past, the building efficiency has only been measured in terms
of the fabric of the building. The use of power to heat and light the
building has not been part of the calculation. Under the new
Regulations, artificial lighting will be part of the energy calculations
and will be akey factor to energy efficiency for the building. The
following carbon emission factorsare used in the cal cul ation of energy
efficiency :

Natural Gas 0.194 Kg CO,/kWh

Grid Supplied 0.422 Kg CO,/kWh

Thisdatatellsusthat artificial lighting supplied to abuilding viathe
National Grid ismore than twice asinefficient asthe power to heat
the building when using Natural Gas. Couplethiswith thefact that
very often the electric lights are switched on regardl ess of the need
and remain on unnecessarily all day, it soon becomes clear that
uncontrolled electric lighting isamajor source of energy inefficiency
for a building. These factors are taken into account in the SBEM
calculations.




Achieving Complaince Rooflights
Save Energy

In the past, designers have considered areduction of rooflight area
to minimise heat loss due to the lower thermal performance of
rooflights compared with the opague roof areas. Theresultisahigh
useof artificial lighting. Research hasbeen carried out by DeMontfort
University that shows that the total (heating and lighting) energy
demand for abuilding will reduce astherooflight areaisincreased
with the optimum being at around 20% of thefloor area. Thisdata
isshown in thegraph below and also takesinto account that artificial
lighting isless carbon efficient than the natural gasused inthe heating
requirements.

Thisgraph clearly demonstratesthat astherooflight areaisincreased
to around 20% of the floor area, the energy demand on the building
reduces with considerable savingsin CO, emissions. Similar data
used for the graph above is incorporated into the SBEM. So as
designersincreasetherooflight area, the BER cal culation from SBEM
will reduce. The optimum rooflight areawill generally be 15% - 20%
of thefloor area.

Lighting Controls

None of the above energy efficiency worksif regardless of rooflight
area, theartificial lightsare switched oninthemorning and just remain
onall day. Thekey to energy efficiency istoinstall artificial lighting
controls using sensors and dimmers that allow for the correct lux
levelsfor that specific work areaat all times of the day (and night).

The purpose of the new Regulationsisto allow agreater freedom of
choice of materials and design provided the TER is achieved.
However the Regulations do provide for some limiting values.
Maximum thermal U-values of thefabric of the building are defined
in Table4to ADL 2A and for rooflights these are given below:

ADL2A - Table 4 : Limiting U-value Standards (W/m?K)

Element (a) Area-weighted (b) For any
Average Individual
Element
Wall 0.35 0.70
Floor 0.25 0.70
Roof 0.25 0.35
Window, Roof Windows, 2.20 3.30
Rooflights,Curtain Walling
Pedestrian Doors 2.20 3.00
Vehicle Accessand 1.50 4.00
Similar Large Doors
High Usage Entrance 6.00 6.00
Doors
Roof Ventilators 6.00 6.00
(inc.smoke vents)

This means that for all ADL2A buildings, rooflights of a U-value
worsethan 2.2 may beinstalled to aworst case of 3.3, but the average
for all therooflights must not beworsethan 2.2.

The Effect of Rooflight Area on Total CO, Emissions - 9am to 5pm
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The top line on the graph shows lighting at 600 lux + heating CO, emissions falling as rooflight area increases to 20%.

The middle line on the graph shows the same effect at 300 lux.

The red line is gas heating emissions only.




The solution for FILON grp rooflightsistoinstall FILON site
assembled or factory assembled unitswith a U-value no worse
than 2.2 This will now be the norm for all new build work.
The odd double skin rooflight with a U-value of 3.3 will be
acceptable provided the average for all rooflights on the
building is 2.2.

ADLB2 - Extensions & Refurbishment

When reading ADL 2B, akey point to understand isthat “r ooflights”
are not a “thermal element”, they are “controlled fittings’ and
have their own set of requirements that are detailed in Table 5 to
ADL 2B. Please notethat the current version (April 06) of Table5
isincorrect. Inthefirst lineto the Table, aline has been left out in
error. Thefirst lineshould be:

“Windows, Roof Windows & Glazed Rooflights’
Beneath thisand in the same box should be:

“Plastic Rooflights (a) 2.2 (b) 2.2"

(a) u-value Sandards for new rooflightsin extensions

(b) u-value Standard for replacement rooflightsin

existing buildings
Thisissaying, asfor ADL2A, al FILON rooflights, for both extentions
and replacements during refurbishment where there is a need to
comply with ADL 2B, that all FILON rooflights should have a
U-value no worsethan 2.2 W/mK.

When does ADL2B Apply to Extensions
and Repair/Refurbishment
Extensions
Thefollowing conditionswill apply:
a) Large extensions that are greater than 100m? and greater than

25% of the floor area of the existing building are to be regarded as
new buildingsand comply toADL2A.

b) Conservatories less than 30m? are exempt from Building
Regulations and exempt fromADL 2.

¢) For existing buildingsthat exceed 1000m?floor area, an extension
will trigger Consequential Improvementsto theoriginal building.

Other than applies above, Extensionswill be compliant if built to the
Elemental Method and subject to given design constraints. Inthis
respect, rooflightsare constrained by allowable U-valuesand dlowable
rooflight areas. For rooflight U-values, reasonable provision will be
if the U-values comply with Table5 as shown in the previous column.

For allowablerooflight areato the extension, thisislimitedto ADL 2B
Table2 — Opening Areas in the Extension. For all extension
types, therooflight areaislimited to 20% of theroof area. However,
also note, that where the existing building has in excess of 20%
rooflight area, a reasonable provision for the extension will be to
have arooflight areawhichislimited to the same areaasthe original

9 building to which the extension is attached.

ADL2B - Table 2 : Opening Areas in the Extension

Building Type Windows/Personnel  Rooflights
Doors as % of as %of Area
Exposed Wall of Roof
Residential Buildings 30 20
where People Temporarily
or Permanently Reside
Places of Assembly, 40 20
Offices or Shops
Industrialand Storage 15 20
Buildings
Vehicle Access Doors Asrequired N/A
and Display Windows
and Similar Glazing
Smoke Vents N/A Asrequired

Repair and Refurbishment

The Guidance Document says that where ever an element is being
replaced, then it should beto astandard that will be compliant to the
2006 Regulations. If rooflights need replacing, for whatever reason,
then compliance will be achieved if supplied in accordance with
ADL 2B — Table 5 (when amended) to a U-value of 2.2 W/mK.

Thereisno requirement that where one or anumber of rooflightsare
to bereplaced —then all therooflights should bereplaced. Theonly
requirement is that those that are replaced, meet the new standard
asabove and provided it iseconomical and feasible to do so.

Consequential Improvements

Where an existing building has afloor areaover 1000m?, and work is
to carried out on the building by way of an extension, initial provision
or increasein installed capacity of any fixed building services, then
thereis arequirement for some consequential improvement to the
building toimprovethe energy performance of theoriginal building.

Consequential improvement will be deemed to be satisfied if:

a) theimprovementsachieveasimple payback of not morethan 15
years, i.e. the cost of improvement over the savingsin energy cost
over 15 years. Simple Payback is defined in Section 5ADL 2B,
or

b) the cost of improvement was no more than 10% of the value of
the principal work , i.e. the cost of the extension or the service
upgrade. Principal work isdefinedin Section 5 ADL 2B.

The Guidance Document provides alist of 8 practical solutionsto
upgrade the original building that are shown in ADL2B Table 1 —
Improvementsthat in ordinary circumstancesarepractical and
economically feasible. Item 7 identifies “Replacing existing
windows, roof windows or rooflights or doorswhich have aU-value
worse than 3.3 W/m?K, following the GuidancetoADL 2B Table5

— Standards for Controlled Fittings’.




Since there will be a basic requirement to upgrade the origina
building in line with the financial limits stated, there will be
considerable advantage to selecting Item 7 as one of the
improvements costs since—
There will be considerable thermal efficiency savings by
replacing old rooflights at a U- value of 5.7 W/m?K to new
rooflights at avalue of 2.2

The old rooflights may have lost a large part of their light
transmitting qualities — new rooflights will put daylight back
into the building to make it amore pleasant place to work

The additional daylight will mean the electric lights can be
switched off creating further considerable energy savings

The new rooflightswill be non-fragile making the roof a safer
place should maintenance staff need to access theroof. ( Note
that the opaque roof areasare also likely to befragile and will
remain so after the rooflights have been replaced).

Conclusions

1) The new Part L (2006) Regulations require, as a general rule,
that all Filon rooflights are fitted with a U-value of no worse than
2.2 W/m2K

2) Thereis arecognition from Government that good natural
daylighting iscarbon efficient provided the electric light is switched
off. In practice carbon efficiency is maximised at 15% to 20%
rooflight area.
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3) On Extensions or Refurbishment work where Consequential
Improvementsare required on the existing building, auseful solution
is to replace the old single skin rooflights improving the U-value
from 5.7 to 2.2W/m?K to achieve the 10% consequential
improvement and the additional benefit that the environment within
the building will be afar more pleasant place to work.

4) The use of 20% rooflights at a U-value of 2.2W/m?k isabasic
reguirement of the Notional Building (2002 Regs) and will provide
thebasisof aBER at 100%. To achievethe necessary carbon savings
to aminimum BER at 76.4%, further savings must be achieved in
building design, servicesand air tightness. If |essthan 20% rooflight
areais used, the BER will increase, requiring even further savings
indesign, servicesand air tightness.

5) The use of 15% - 20% rooflights, will not only provide energy
savings, it will provide a very pleasant environment for people
working in the building leading to greater work efficiency, less
accidents and an improvement in the feel good factor.

For asmaller Carbon Footprint
just add rooflights and feel better
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