Factfile No. 9

The Society of Light and Lighting

Part of the Chartered Institution of Building Services Engineers

Lighting and the 2006 Building Regulations

On 6 April 2006 new editions of the Approved
Documents on energy conservation in buildings
(Part L of the Building Regulations) came into
force in England and Wales. This Factfile explains
the proposals. Information on regulations in
force in Scotland and Northern Ireland is given
at the end of the Factfile.

The view of The Society of Light and Light-
ing is that the new Approved Documents
can be used as an opportunity to improve
the quality of lighting. If luminaires with
high light output ratios and high efficiency
ballasts are chosen, there is plenty of scope
to produce schemes considerably more ef-
ficient than the minimum requirements. This
will require well designed equipment in well
designed installations, and may increase ini-
tial costs, but the whole life costs will be
reduced considerably.

Note that the minimum requirements in Ap-
proved Documents L2A and L2B are still consid-
erably below those stipulated in DFES Building
Bulletins for new and refurbished schools.

At the time of writing, it is not clear what will
be the role of the suite of European Standards
being prepared under a European Commission
mandate in connection with the Energy Perform-
ance of Buildings Directive. That most relevant
to lighting will be EN 15193-1 Energy perform-
ance of buildings — Energy requirements for
lighting — Part 1: Lighting energy estimation al-
though EN 15251 Criteria for the indoor envi-
ronment including thermal, indoor air-quality,
light and noise may also be relevant.

Legal background

Building Regulations are made under the author-
ity of the Building Act which is rarely changed,
and defines both the scope of coverage of the
Building Regulations and the legal framework
for their implementation.

The Building Regulations themselves are brief.
They are supplemented by Approved Documents
which give options for complying with the Regu-
lations. Note that it is theoretically possible (if

not always practical) to ignore the Approved
Documents and prove compliance with the
Regulations themselves. The Approved Docu-
ments themselves call up a wide range of docu-
ments from numerous sources.

Building Regulations Part L
Sections of text in green type below are quoted
direct from the Regulations and draft Approved
Documents.

The Regulation under which Approved Docu-
ments covering energy efficiency are issued
reads as follows:

Requirement
L1  Reasonable provision shall be made for the
conservation of fuel and power in buildings by:
a. limiting heat gains and losses
i through thermal elements and
other parts of the building fabric;
il from pipes, ducts and vessels used
for space heating, space cooling and hot
water storage;
b. providing and comm|55|omng energy ef-
ficient fixed building services with effective con-
trols; and
C. providing to the owner sufficient informa-
tion about the building, the fixed building serv-
ices and their maintenance so that the building
can be operated and maintained in such a man-
ner as to use no more fuel and power than is
reasonable in the circumstances.

Note that, although, clearly, Requirements b and
c apply to lighting, Requirement a does not.

There are provisions in the Regulations them-
selves which will apply to all Approved Docu-
ments. Note that although they are quoted ex-
tensively for background information, much of
the detailed text is unchanged. The most sig-
nificant are as follows.

Regulation 2 defines “fixed building services”
as:

“fixed building services means/includes heating
systems, hot water systems, fixed internal and
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external lighting, cooling systems and mechani-
cal ventilation systems”.

The draft Approved Documents defined “con-
trolled service or fitting” as

“controlled service or fitting” means a service
or fitting in relation to which Parts G, H, J, Lor P
of Schedule 1 imposes a requirement.
Unfortunately, although the term is still used,
the definition appears to have been omitted
from the final versions.

Regulation 2 defines “renovation” as:

the provision of a new layer in the thermal ele-
ment or the replacement of an existing layer,
but excludes decorative finishes, and ‘renovate’
shall be construed accordingly.

Clearly renovation does not apply to lighting.

Regulation 3 defines the term “material altera-
tion”:

32(2) An alteration is material for the purposes
of these regulations if the work, or any part of
it, would at any stage result

a. in a building or controlled service or fit-
ting not complying with a relevant requirement
where previously it did; or

b.  in a building or controlled service or fit-
ting which before the work commenced did not
comply with a relevant requirement, being more
unsatisfactory in relation to such a requirement.
32(3) In paragraph (2) ‘relevant requirement’
means any of the following applicable require-
ments of Schedule 1, namely:

a. Part A (structure)

b.  Paragraph B1 (means of warning and es-
cape)

C. Paragraph B3 (internal fire spread — struc-
tural)

d. Paragraph B4 (external fire spread)

e. Paragraph B5 (access and facilities for the
fire service)

f. Part M (access to and use of buildings)

Regulation 5 defines “material change of use”:
There is a material change of use where there is
a change in the purposes for which or the cir-
cumstances in which a building is used, so that
after that change:

a.  the building is used as a dwelling, where
previously it was not;

b. the building contains a flat, where previ-
ously it did not;

C. the building is used as a hotel or a board-
ing house where previously it was not;

d.  the building is used as an institution,
where previously it was not;
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e.  the building is used as a public building,
where previously it was not;

f. the building is not a building described in
Classes 1 to VI in Schedule 2, where previously
it was;

g.  the building, which contains at least one
dwelling, contains a greater or lesser number
of dwellings than it did previously;

h.  the building contains a room for residen-
tial purposes, where previously it did not;

I. the building, which contains at least one
room for residential purposes, contains a greater
or lesser number of such rooms than it did pre-
viously.

The final two paragraphs are new. Note that
regulation 6 on requirements relating to mate-
rial change to use has been updated to take
account of changes to Part L.

New Regulations 17A to 17E implement Arti-
cles 3 and 4 of the Energy Performance of Build-
ings Directive and state that:

17A The Secretary of State shall approve a meth-
odology of calculation of the energy perform-
ance of buildings.

17B The Secretary of State shall approve mini-
mum energy performance requirements for new
buildings in the form of target CO, emission
rates, which shall be based upon the methodol-
ogy approved pursuant to regulation 17A.

17C Where a building is erected, it shall not
exceed the target CO, emission rate for the
building that has been approved pursuant to
regulation 17B.

17D — (1) Paragraph (2) applies to an existing
building with a total useful floor area over 1000
m? where the proposed building work consists
of or includes:

a. an extension;

b.  the initial provision of any fixed building
services; or

C. an increase to the installed capacity of any
fixed building services.

(2) Subject to paragraph (3), where this regula-
tion applies, such work, if any, shall be carried
out as is necessary to ensure that the building
complies with the requirements of Part L of
Schedule 1.

(3) Nothing in paragraph (2) requires work to
be carried out that is not technically, function-
ally and economically feasible.

17E In this Part ‘building” means the building as
a whole or parts of it that have been designed
or altered to be used separately.

Initially, this is being achieved for nondomestic



buildings by means of the Simplified Building
Energy Method (SBEM) and for dwellings by a
revision of the Standard Application Procedure
(SAP) rating system. There are, in the process of
preparation, European Standards which will in
due course supplement and may replace the
SBEM and SAP rating methods. However, sug-
gestions that application of the full European
standards, rather than the SAP and SBEM pro-
cedures, will become mandatory appear to be
unfounded.

Regulation 20 includes provisions on commis-
sioning (see box on page 9):

20C —(1) This regulation applies to building work
in relation to which paragraph L1(b) of Sched-
ule 1 imposes a requirement, but does not ap-
ply where the work consists only of work de-
scribed in Schedule 2B.

(2) Where this regulation applies the person car-
rying out the work shall, for the purpose of en-
suring compliance with paragraph L1(b) of
Schedule 1, provide to the local authority a no-
tice confirming that all fixed building services
have been properly commissioned in accordance
with a procedure approved by the Secretary of
State.

(3) The notice shall be given to the local author-
ity:

a. not later than the date on which the no-
tice required by regulation 15(4) or regulation
16A(3) is given; or

b.  where that regulation does not apply, no
more than 30 days after completion of the work.

Definitions used

Daylit space means any space:

a. within 6 m of a window wall, provided
that the glazing area is at least 20% of the in-
ternal area of the window wall.

b.  below rooflights and similar provided that
the glazing area is at least 10% of the floor area.
The normal light transmittance of the glazing
should be at least 70%, or, if the light transmit-
tance is reduced below 70%, the glazing area
could be increased proportionately.

Display lighting means lighting intended to
highlight displays of exhibits or merchandise, or
lighting used in spaces for public leisure and en-
tertainment such as dance halls, auditoria, con-
ference halls, restaurants and cinemas.
Dwelling means a self-contained unit designed
to accommodate a single household.
Dwellings emission rate is the predicted rate
of CO, emissions from the dwelling.

Emergency escape lighting means that part
of emergency lighting that provides illumination
for the safety of people leaving an area or at-
tempting to terminate a dangerous process be-
fore leaving an area.
Fit-out work means that work needed to com-
plete the partitioning and building services
within the external fabric of the building (the
shell) to meet the specific needs of in-coming
occupiers. Fit-out work can be carried out in
whole or in parts:
a. in the same project and time frame as the
construction of the building shell; or
b.  at some time after the shell has been
completed.
Fixed building services means any part of, or
controls associated with:
a.  fixedinternal or external lighting systems,
but does not include emergency escape light-
ing or specialist process lighting; or
b.  fixed systems for heating, hot water serv-
ice, air conditioning or mechanical ventilation.
Specialist process lighting means lighting in-
tended to illuminate specialist tasks within a
space, rather than the space itself. It could in-
clude theatre spotlights, projection equipment,
lighting in TV and photographic studios, medi-
cal lighting in operating theatres and doctors’
and dentists’ surgeries, illuminated signs, col-
oured or stroboscopic lighting, and art objects
with integral lighting such as sculptures, deco-
rative fountains and chandeliers.
Target emission rate: this is defined helpfully
as the target CO, emission rate!
Thermal element: means a wall, floor or roof
(but does not include windows, doors, roof win-
dows or roof-lights) which separates a thermally
conditioned part of the building (the ‘condi-
tioned space’) from:
a. the external environment (including the
ground); or
b. in the case of floors and walls, another
part of the building which is:

I unconditioned,

I an extension falling within class VI

of Schedule 2; or

iii.  where this paragraph applies, con

ditioned to a different temperature.
This evidently does not include lighting.

Historic buildings

There are the usual exclusions for historic build-
ings; English Heritage and Historic Scotland are
currently revising their guidance; CIBSE has been
asked to provide input.
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Part L1A: New
dwellings

This Part covers dwellings except that those
buildings containing rooms for residential pur-
poses such as nursing homes, student accom-
modation and similar are not considered as
dwellings and, in such cases, Approved Docu-
ment L2A would apply. The presence of (e.g.) a
small manager’s flat in a large non-domestic
building would not result in the whole building
being treated as a dwelling.

There are five criteria to be considered, not all
of which are relevant to the lighting. However,
it is not possible to consider the lighting in iso-
lation.

1: the predicted rate of carbon dioxide emis-
sions from the dwelling (the Dwellings Emission
Rate DER) is not greater than the Target Emis-
sions Rate (TER); and

2: the performance of the building fabric and
the fixed building services (for definition see
page 3) should be no worse than the design
limits set out in paragraphs 32 to 45; and

3: the dwelling has appropriate passive control
measures to limit the effect of solar gains on
indoor temperatures in summer; and

4: the performance of the dwelling (for defini-
tion see page 3), as built, is consistent with the
DER, and

5: the necessary provisions for energy efficient
operation of the dwelling are put in place.

The TER must be calculated using the follow-
ing approved calculation tools:

a. for individual dwellings no greater than 450
m? total floor area, the 2005 edition of the Gov-
ernment’s Standard Assessment Procedure
(SAP).

b. for individual dwellings larger than the above
threshold, the Simplified Building Energy Model
(SBEM).

The calculation tool will report the CO, emis-
sions arising from:

i. the provision of heating and hot water, C,
(which includes the energy used by pumps and
fans) and

ii. the use of internal fixed lighting C,.

Note that the TER does not give any credit for
low energy lighting.

Where a building contains more than one
dwelling (such as in a terrace of houses or in a
block of flats), an overall TER can be calculated
for all the dwellings in the building.

In all cases the DER should be calculated using a
fixed assumption of 30% low energy lighting.
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Is this 30% of light output or 30% of installed
load? It is not clear. There is a note stating that
low energy lighting provision is therefore non-
tradable. The minimum amount is as given be-
low but the designer can include a greater level
of provision. There is also a note permitting cal-
culation of average DER for blocks of flats and
terraces of houses, though it is still necessary to
provide the data for each dwelling.

Fixed internal lighting

A way of showing compliance would be to pro-
vide lighting fittings (including lamp, control gear
and an appropriate housing, reflector, shade or
diffuser or other device for controlling the out-
put light) that only take lamps having a lumi-
nous efficacy greater than 40 lumens per cir-
cuit-watt. Circuit-watts means the power con-
sumed in lighting circuits by lamps and their
associated control gear and power factor cor-
rection equipment.

Fluorescent and most compact fluorescent
luminaires would meet this standard. Luminaires
for GLS tungsten lamps, or tungsten halogen
lamps would not.

Reasonable provision would be to install fixed
energy efficient light fittings in the most fre-
guented locations in the dwelling to a number
not less than the greater of:

a. one per 25 m? of dwelling floor area (ex-
cluding garages) or part thereof; or

b.  one per four fixed light fittings.

A light fitting may contain one or more lamps.
It is noted that installing mains-frequency fluo-
rescent lighting in garages may cause dangers
through stroboscopic interaction with vehicle
engine parts or machine tools. High-frequency
electronic ballasted fluorescent lamps substan-
tially reduce this risk. The same applies to other
areas such as workshops. Note, though, that
garages will normally be excluded from the ar-
eas where energy efficient lighting can count
towards the total since they are not heated!
Lighting fittings in less frequented areas like
cupboards and other storage areas would not
count. GIL 20 gives guidance on identifying suit-
able locations. (GIL20: Low energy domestic
lighting, Energy Saving Trust, 2006).

Fixed external lighting

Fixed external lighting means lighting fixed to
an external surface of the dwelling supplied from
the dwelling occupier’s electrical system. It ex-
cludes the lighting in common areas in blocks
of flats and other access-way lighting provided
communally.



Reasonable provision would be to enable ef-
fective control and/or the use of efficient lamps
such that:

a.  either: Lamp capacity does not exceed 150
W per light fitting and the lighting automati-
cally switches off:
i When there is enough daylight and
i. When it is not required at night
b.  or: the lighting fittings have sockets that
can only be used with lamps having an efficacy
greater than 40 lumens per circuit watt.
Compact fluorescent lamps would meet the
standard in (b). GLS tungsten lamps with bayo-
net cap or Edison screw bases, or tungsten halo-
gen lamps would not.

The above is pretty self-explanatory, though
in fact not all compact fluorescent lamps give
40 Im/W. Note that, from April 2006, fixed ex-
ternal lighting will also come within the scope
of the Clean Neighbourhoods and Environment
Act 2005 with regard to light pollution as light-
ing is being included in factors which can be a
“statutory nuisance”.

Part L1B: Existing
dwellings

This gives guidance relating to:

a. extensions;

b. when creating a new dwelling or part of
a dwelling through a material change of use (see
definition on page 2);

C. material alterations to existing dwellings;
d. the provision of a controlled fitting;

e.  the provision or extension of a controlled
service (see definition on page 3); and

f. the provision or renovation of a thermal
element (see definition on page 3).

In most circumstances reasonable provision
would be to limit the area of windows, roof win-
dows and doors in extensions so that it does
not exceed the sum of
a.  25% of the floor area of the extension
plus
b.  the area of any windows or doors which,
as a result of the extension works, no longer
exist or are no longer exposed.

In some cases different approaches may be
adopted by agreement with the building con-
trol body in order to achieve a satisfactory level
of daylighting. BS 8206-2 Code of practice for
daylighting gives guidance on this.

Note that BS 8602-2 is overdue for revision. It
is hoped that work will begin shortly.

Fixed internal lighting

The requirements kick in when

a. a dwelling is extended, or

b.  anew dwelling is created from a material
change of use, or

C. an existing lighting system is being re-
placed as part of re-wiring works.

The requirements are the same as for new dwell-
ings.

Fixed external lighting
As for new dwellings.
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Part L2A: New
buildings other than
dwellings

This Approved Document deals with the con-
struction of new buildings other than dwellings;
the first fit-out works (see definition on page 3)
in buildings that were built to comply with Part
L as amended in 2006 (if the fit-out was de-
ferred); and the construction of extensions to
existing buildings where the gross floor area of
the extension is greater than 100 m? and greater
than 25% of the gross floor area of the existing
building.

When a building contains dwellings, account
should also be taken of Approved Document
LTA

Again there are a number of criteria set:

1: the predicted rate of carbon dioxide emis-
sions from the building (the BER) is not greater
than the target rate (the TER); and

2: the performance of the building fabric and
the heating, hot water and fixed lighting sys-
tems should be no worse than the design limits;
and

3: those parts of the building that are not pro-
vided with comfort cooling systems have appro-
priate passive control measures to limit solar
gains; and

4: the performance of the building, as built, is
consistent with the prediction made in the BER,
and

5: the necessary provisions for enabling energy
efficient operation of the building are put in
place.

Target carbon dioxide Emission Rate (TER)
The Target CO, Emission Rate (TER) represents
the minimum energy performance requirement
specified in Regulation 17B, and is expressed in
terms of the mass of CO,, in units of kg per m?
of floor area per year that should be emitted as
a result of the provision of heating, hot water,
ventilation, cooling and lighting for the appro-
priate selection from a set of standardised ac-
tivities when assessed by an approved calcula-
tion tool.

The TER must be calculated using one of the
following tools:
a. Simplified Building Energy Model (SBEM)
for those buildings whose design features are
capable of being adequately modelled by SBEM,
or
b.  Other approved software such as dynamic
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simulation models; if used, such a tool must be
capable of adequately modelling the design fea-
tures in the proposed building. As part of the
submission to building control body, the appli-
cant must justify that the tool used is appropri-
ate to the application.

The TER is calculated as follows.

An approved calculation tool is used to calcu-
late the CO, emissions rate (C_. ) from a
notional building with specified properties.

The CO, emissions rate is adjusted by an im-
provement factor which depends on the build-
ing (eg whether it is air-conditioned).

The notional building is the same size and
shape as the proposed building and complies
with the energy performance values set out in
the ODPM Non-domestic calculation method-
ologies in respect of both the building fabric and
the fixed building services.

The notional building must have the same area
of display windows as the actual building.

The notional building has the same activity
areas and class of building services as proposed
for the actual building. The activity areas with
their associated class of building services must
be selected from predefined standard activity
areas.

The notional building has the occupancy times
and environmental conditions (temperatures, il-
luminance, ventilation rate etc) in each activity
area as defined by the standard data associated
with the reference schedules, and is subject to
the climate defined by the appropriate CIBSE
Test Reference Year.

Grid mains electricity should be assumed as
the motive power for all building services other
than heating.

The calculation excludes any service not cov-
ered by Part L (such as emergency escape light-
ing, specialist process lighting and vertical trans-
port systems).

The AD gives fall-back criteria as follows for
the lighting. Note, however, that if a build-
ing is designed using all the available fall-
back criteria, it is very unlikely to meet the
overall carbon emissions requirements.
Those designing lighting should therefore
aim for standards considerably better than
the minima acceptable. This is not difficult,
as the latter part of this Factfile demon-
strates.

General lighting efficacy in office, industrial and
storage areas in all building types
Office areas include those spaces that involve



predominantly desk-based tasks, including class-
rooms, seminar rooms and conference rooms,
including those in schools. (Note that schools
are no longer exempt from the Building Regula-
tions.)

Approved Document L2A states that:
Reasonable provision would be to provide light-
ing with an average initial efficacy of not less
than 45 luminaire-lumens/circuit-watt as aver-
aged over the whole area of these types of space
in the building.

The average luminaire-lumens/circuit-watt is
calculated by:

(Lamp lumens x LOR) summed for all luminaires
in the relevant areas of the building, divided by
the total circuit-watts for all the luminaires
where:

Lamp lumens = the sum of the average initial
(100 hour) lumen output of all the lamp(s) in
the luminaire and

LOR = the light output ratio of the luminaire,
i.e. the ratio of the total light output under
stated practical conditions to that of the lamp
or lamps contained in the luminaire under ref-
erence conditions.

This is similar to the provision in the 2002 edi-
tion except for the increased efficiency require-
ment from 40 to 45 Im/W and the removal of
the Luminaire control factor.

General lighting efficacy in all other types of
space

The Approved Document recognises that, for
lighting systems serving other types of space, it
may be appropriate to provide luminaires for
which photometric data are not available and/
or are lower powered and use less efficient
lamps.

For such spaces, the requirement would be
met if the installed lighting has an average ini-
tial (100 hour) lamp plus ballast efficacy of not
less than 50 lamp lumens per circuit-watt.

This is again a similar approach to the 2002
edition.

Lighting controls for general lighting in all
types of spaces
Lighting controls should be provided so as to
avoid unnecessary lighting during the times
when daylight levels are adequate or when
spaces are unoccupied.
For safety reasons automatically switched
lighting systems should be subjected to risk
assessment.

Reasonable provision would be local switches
in easily accessible positions within each work-

ing area or at boundaries between working ar-
eas and general circulation routes that are manu-
ally operated by the deliberate action of the
occupants.

Manual switches include rocker switches, push
buttons and pull cords and remote switching
devices such as wireless transmitters and tel-
ephone handsets.

‘Switches’ includes dimmer switches and
‘switching’ includes dimming.

It would usually be reasonable for dimming to
be effected by reducing rather than diverting
the energy supply.

The distance on plan from any local switch to
any luminaire it controls should generally be not
more than six metres, or twice the height of the
luminaire above the floor if this is greater. Where
a space is a daylit space served by side windows,
it would be reasonable for the perimeter row of
luminaires to be separately switched.

Occupant control of local switching can be
supplemented by other controls such as auto-
matic systems which
a switch the lighting off when they sense
the absence of occupants or
b either dim or switch off the lighting when
there is sufficient daylight.

When installed in appropriate locations, such
control systems can make a useful contribution
towards reducing the BER.

An alternative way of meeting the requirement
would be to follow the recommendations in BRE
Digest 478 Selecting lighting controls, 2006.

The main differences from the 2002 edition
are that the maximum distance from manual
switches to the luminaires they control has been
reduced and that there is no control factor. How-
ever, the latter is reputedly taken into account
in the SBEM calculation.

Display lighting in all types of space

Reasonable provision for display lighting (see
definitions on page 3) would be to demonstrate
that the installed display lighting has an aver-
age initial (100 hour) efficacy of not less than
15 lamp-lumens per circuit-watt. In calculating
this efficacy, the power consumed by any trans-
formers or ballasts should be taken into account.

This will rule out GLS lamps but allow most
types of tungsten-halogen lamp.

Spaces where display lighting is present would
normally be expected to also have general light-
ing used for circulation and for purposes of
cleaning and restocking outside public access
hours. The above paragraphs apply in this case.

Note that the 500 W uncontrolled allowance
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has been removed, apparently at the request of
the lighting industry.

Controls for display lighting in all types of
space

A way of meeting the requirement would be to
connect display lighting in dedicated circuits that
can be switched off at times when people will
not be inspecting exhibits or merchandise or
attending entertainment events. In a retail store,
for example, this could include timers that switch
the display lighting off outside store opening
hours, except for displays designed to be viewed
from outside the building through display win-
dows.

Systems not covered by Part L

Emergency escape lighting, specialist process
lighting (see definitions on page 3) and vertical
transportation systems are not subject to the
requirements of Part L.

Commissioning
There is now a stricter requirement for commis-
sioning, including lighting. See page 9.

Building log-book

In accordance with Requirement L1(c), the
owner of the building must be provided with a
building logbook. A way of showing compli-
ance would be to follow the guidance in CIBSE
TM31 Building logbook toolkit. The data used
to calculate the TER and the BER should be in-
cluded.

Part L2B: Work in
existing buildings
that are not dwellings

There are exclusions to what counts as an exist-
ing building, eg where the proposed extension
has a total floor area that is both:

a greater than 100 m? and
b greater than 25% of the floor area of the
existing building

then the work should be regarded as in a new
building and Approved Document L2A should
be followed.

Where there is a material change of use, the
building or part of a building should comply with
the applicable requirements of various Parts of
Schedule 1, including Part L. Specific require-
ments apply to the provision or extension of
controlled services.

Regulation 17 requires “consequential im-
provements” to improve the energy efficiency
of the whole building when there is an exten-
sion or alteration of over 100 m?2. For lighting, it
is considered that reasonable provision for con-
sequential improvements would be, for any gen-
eral lighting system serving an area greater than
100 m? and which has an average lamp efficacy
of less than 40 lamp-lumens per circuit-watt (ie
below the standard in the 2002 edition of Ap-
proved Document L2), to upgrade it by the pro-
vision of new luminaires or improved controls.

There is however a proviso that work should
be economically feasible and there are limits on
total expenditure.

General lighting
The efficiency criteria are generally the same as
the “fall-back” criteria for new buildings, ie 45

Table 1. Luminaire control factors (applicable only to Approved Document L2B)

Control function

Control factor

(@) The luminaire is in a daylit space and its light output is controlled

0.90

By photoelectric switching or dimming control, with or without manual

override

(b) The luminaire is in a space that is likely to be unoccupied for a significant
proportion of working hours and where a sensor switches off the lighting in the
absence of occupants but switching on is done manually, except where this

would be unsafe
(¢) Circumstances (a) and (b) combined
(d) None of the above

0.90
0.85
1.00
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luminaire-lumens per circuit-watt for offices,
industrial and storage areas, 50 lamp lumens
per circuit-watt in other types of space, and 15
lamp lumens per circuit-watt for display light-
ing along with requirements for controls, with
the additions of a control factor (see below).

The average luminaire-lumens/circuit-watt is
calculated by:

(Lamp lumens x LOR) summed for all luminaires
in the relevant areas of the building, divided by
the total (circuit-watts x control factor) for all
the luminaires where

Lamp lumens = the sum of the average initial
(100 hour) lumen output of all the lamp(s) in
the luminaire and

LOR = the light output ratio of the luminaire,
which means the ratio of the total light output
of a luminaire under stated practical conditions
to that of the lamp or lamps contained in the
luminaire under reference conditions.

Control factor (see Table 1)

Unlike the provisions for new buildings, those
in Approved Document L2B still include a con-
trols factor defined as the factor applicable when
automatic controls substantially reduce the
power consumption of the luminaire when elec-
tric light is not required. The controls factor is
stated to have been included in Approved Docu-
ment L2B to allow greater flexibility and to en-
courage better controls.

To provide more design flexibility, an accred-
ited whole building calculation model can be
used to demonstrate that the energy efficiency
standard of the building as it will become is no
worse than if the building had been improved
following the guidance set out in the first part
of the Approved Document.

Choosing lamps,
luminaires and
control gear to
provide efficient
lighting

Tables on pages 11 to 13 provide generic infor-
mation on lamp types which can be used, in con-
junction with suitable control gear and
luminaires, to meet or exceed the efficiency re-
quirements of Approved Documents L2A and
L2B.

Lamp lumen outputs quoted are nominal, and
the figures for the actual lamp considered should
be checked as there are considerable variations
both between manufacturers and between dif-
ferent lamp ranges from the same manufacturer,
for apparently similar lamps.

Control gear power consumption is based on
the CELMA publication which has been adopted
by the EU as follows:

There are seven classes of efficiency. The
classes have no direct correlation to a specific
technology; every class is defined by a limiting
value of total input power related to the corre-
sponding ballast lumen factor.

Every class is defined by a limiting value of total
input power when referenced with a BLF of 1.00
for high-frequency operated ballasts and 0.95
for magnetic ballasts. The Energy Efficiency In-
dex (EEl) is compared to the corresponding ta-
ble to obtain the relevant energy class of the
ballast-lamp combination.
class D: magnetic ballasts with very high losses
class C: magnetic ballasts with moderate losses

schemes.

industry commissioning scheme”.

Lighting Industry Commissioning Scheme

At the instigation of The Society of Light and Lighting, in conjunction with the Electrical Con-
tractors’ Association and the National Inspection Council for Elecrical Installation Contracting,
and with the approval of the Office of the Deputy Prime Minister, this scheme is being devel-
oped to provide a way for individuals to demonstrate competence in commissioning of lighting

Short courses will be run by the two contracting organisations, ending with a test and the
issuing of a certificate to those who pass. It will not be necessary to be a member of any of the
three organisations to obtain a certificate, and there will be a means for those with the rel-
evant expertise to obtain a certificate without taking the course. The syllabus for the course,
and the content of the test, will be based on CIBSE Commissioning Code L: Lighting.

For more details contact one of the three organisations or search the web for “lighting

Note that, although membership of the Scheme is a means of demonstrating competence, it
is not mandatory; it is possible to demonstrate competence in other ways.
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class B2: magnetic ballasts with low losses
class B1: magnetic ballasts with very low losses
class A3: electronic ballasts

class A2: electronic ballasts with reduced losses
class A1: dimmable electronic ballasts

Ballasts in classes C and D are no longer
available.

Dimmable ballasts are classified A1 if they ful-
fil the following requirements:
at 100% light output setting the ballast fulfils
at least the demands belonging to A3;
at 25% light output setting the total input
power is equal to or less than 50% of the power
at the 100% light output setting;
the ballast must be able to reduce the light out-
put to 10% or less of the maximum light out-
put.

A conventional magnetic ballast, conforming
to CELMA energy efficiency scheme class C, lim-
its a system total input power to 70 W when
operating a 58 W fluorescent lamp.

Magnetic ballasts conforming to CELMA en-
ergy efficiency scheme classes B1 and B2 have a
thicker copper wire and an iron core subject to
less power dissipation. This development reduces
internal losses. A class B2 ballast operating a 58
W fluorescent lamp, has a total input power of
67 W.

Electronic ballasts (conforming to CELMA en-
ergy efficiency scheme classes A1, A2 and A3)
are major power savers. They even reduce the
power consumption of ballast/lamp circuits to
less than the rated power of the lamp at 50 Hz.
This is caused by the increased lamp efficiency
at high frequencies (>20 kHz), leading to about
10% less lamp power and a decrease of the
ballast losses.

The light output ratio figures used are nomi-
nal: 50%, 60%, 70% and 80%. There will be
luminaires with LORs outside these ranges; in-
deed LORs of up to 96% are quoted by manu-
facturers. Manufacturers’ information should be
obtained for the specific luminaire under con-
sideration as LOR is strongly effected by mate-
rial choice, optical design and manufacturing
quality.

Using the tables

In the tables, a figure in red does not meet the
minimum requirements, while a figure in green
meets your chosen criteria by a margin of at least
15%. Figures in blue indicate performance more
than 30% above the requirement.

Once you have selected a lamp, luminaire and
control gear, the Tables 2-5 will show you how
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well the chosen combination will perform. Ta-
bles 2-5 give you the option of aiming for the
minimum circuit efficacy of 45 luminaire lumens
per circuit watt, or to opt for 50 or 55 Im/W.

It can be seen that there is a considerable ben-
efitin choosing efficient luminaires and ballasts.
Indeed, unless you use a luminaire with a very
high LOR you can rarely achieve the required
circuit efficiency if you use a class B2 ballast.
However, if you choose a class A2 ballast and a
T5 lamp you have a good deal of choice. Bear in
mind, however, that class B2 ballasts may dis-
appear from the market in the future.

For situations where the luminaire LOR is not
known, Tables 6-9 should be used. Apart from
compact fluorescent lamps, most sources listed
give you plenty of scope to achieve a much bet-
ter standard than the minimum permitted.

Unfortunately, because there is no rating sys-
tem for ballasts for high pressure discharge
lamps, it is not possible to provide similar tables
for these sources.

Examples

Example 1

Assume that you wish to use a 28 W T5 high
efficiency lamp with a luminaire with an LOR of
70%. This lamp has a nominal light output of
2600 Im. Referring to Table 3, it can be seen
that 45 luminaire lumens per circuit watt is ex-
ceeded by more than 15% for any type of bal-
last and 50 luminaire lumens per circuit watt is
achieved for any ballast type. If one wished to
achieve 55 luminaire lumens per circuit watt
would one have to avoid using a class A3 bal-
last.

Example 2

On the other hand, if one wished to use a 36 W
T8 fluorescent lamp, the luminaire would have
to have a minimum LOR of 60% and that would
entail using a class A2 ballast to achieve even
45 luminaire lumens per circuit watt. If one could
instead use a luminaire with an LOR of 70%,
the choice of ballast would be open, and a class
A2 ballast would give performance more than
15% above the minimum to achieve 50
luminaire lumens per circuit watt.

Example 3

If the luminaire is for a compact fluorescent lamp
and of a type which does not have LOR data
and is to be used in a building which does not

Continued on page 13



Table 2: Minimum light outputs (in lumens) to meet the requirements of Part L2A:
T8 fluorescent lamps

Rating Light Desired Ballast class A2 Desired Ballast class A3 Desired Ballast class B2
(W) output circuit circuit LOR LOR LOR LOR circuit LOR LOR LOR LOR circuit LOR LOR LOR LOR
(Im)*  efficacy watts = = = = watts = = = = watts = = = =
(Im/W) 50% 60% 70% 80% 50% 60% 70% 80% 50% 60% 70% 80%
58 4000 45 55 4950 4125 3536 3094 59 5310 4425 3793 3319 67 6030 50254037 3769
to 50 5500 4583 3929 3438 5900 4917 4212 3688 6700 55834786 4188
5200 55 6050 5042 4321 3781 6490 5408 4636 4056 7370 6642 5264 4606
36 2500 45 36 3240 2700 2314 2025 38 3420 2850 2443 2138 43 4050 32252764 2419
to 50 3600 3000 2571 2250 3800 3167 2714 2375 4300 35833071 2688
3350 55 3960 3300 2829 2475 4180 3483 2986 2613 4730 3942 3379 2956
18 1050 45 19 1710 1425 1221 1069 21 1890 1575 1350 1181 26 2340 19501671 1463
to 50 1900 1583 1357 1188 2100 1750 1500 1312 2600 2167 1857 1625
1350 55 2090 1742 1493 1306 2310 1925 1650 1444 2860 23832043 1788

* Taken as the mean Tumen output for the rating; for other lamps compare actual output with table

Table 3: Minimum light outputs (in lumens) to meet the requirements of Part L2A:
T5 high efficiency fluorescent lamps

Rating Light Desired Ballast class A2 Desired Ballast class A3 Desired Ballast class
B2
(W) output circuit  circuit LOR LOR LOR LOR circuit LOR LOR LOR LOR circuit LOR LOR LOR LOR
(Im)*  efficacy watts = = = = watts = = = = watts = = = =
(Im/W) 50% 60% 70% 80% 50% 60% 70% 80% 50% 60% 70% 80%
35 3300 45 39 3510 2925 2507 2194 42 3780 3150 2700 2363 nfa n/a n/a n/a
50 3900 3250 2786 2438 4200 3500 3000 2625 nfa n/a n/a n/a
55 4290 3575 3064 2681 4620 3850 3300 2888 nfa nfa n/a nla
28 2600 45 32 2880 2400 2057 1800 34 3060 2550 2186 1913 nfa n/a n/a nla
50 3200 2667 2286 2000 3400 2833 2429 2125 nfa n/a n/a n/a
55 3520 2933 2514 2200 3740 3740 2671 2338 nfa n/a n/a n/a
21 1900 45 24 2160 1800 1543 1350 26 2340 1950 1671 1463 nfa n/a n/a n/a
50 2400 2000 1714 1500 2600 2167 1857 1625 nfa n/a n/a nla
55 2640 2200 1886 1650 2860 2383 2043 1788 nfa n/a n/a nla
14 1200 45 17 1530 1275 1093 956 19 1710 1425 1221 1069 nfa n/a n/a n/a
50 1700 1417 1214 1063 1900 1583 1357 1188 nfa n/a n/fa n/a
55 1870 1558 1336 1169 2090 1742 1493 1306 nfa n/a n/a nla

Table 4 Minimum light outputs (in lumens) to meet the requirements of Part L2A:
T5 high output fluorescent lamps

Rating Light Desired Ballast class A2 Desired Ballast class A3 Desired Ballast class B2
(W) output circuit  circuit LOR LOR LOR LOR circuit LOR LOR LOR LOR circuit LOR LOR LOR LOR
(Im)*  efficacy watts = = = = watts = = = = watts = = = =
(Im/W) 50% 60% 70% 80% 50% 60% 70% 80% 50% 60% 70% 80%
80 6150 45 88 7920 6600 5657 4950 92 8280 6900 5914 5175 na n/a n/a n/a
50 8800 7333 6286 5500 9200 7667 6571 5750 na n/a n/a n/a
55 9680 8067 6914 6050 10120 8433 7229 6325 nfa n/a n/a nfa
54 4450 45 60 5400 4500 3857 3375 63 5670 4725 4050 3544 nfa n/a n/a nfa
50 6000 5000 4286 3750 6300 5250 4500 3938 na n/a n/a n/a
55 6600 5500 4714 4125 6930 5775 4950 4332 na n/a n/a n/a
49 4300 45 55 4950 4125 3536 3094 58 5220 4350 3729 3263 na n/a n/a n/a
50 5500 4583 3929 3438 5800 4833 4143 3625 nfa n/a n/a nfa
55 6050 5042 4321 3781 6380 5317 4557 3988 nfa n/a n/a nfa
39 3100 45 43 3870 3225 2764 2419 46 4140 3450 2957 2588 na n/a n/a n/a
50 4300 3583 3071 2688 4600 3833 3286 2875 na n/a n/a n/a
55 4730 3942 3379 2956 5060 4217 3614 3163 nfa n/a n/a nfa
24 1750 45 26 2340 1950 1671 1463 28 2520 2100 1800 1575 nfa n/a n/a nfa
50 2600 2167 1857 1625 2800 2333 2000 1750 nfa n/a n/a nfa
55 2860 2383 2043 1788 3080 2567 2200 1925 na n/a n/a n/a
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Table 5 Minimum light outputs (in lumens) to meet the requirements of Part L2A:
compact fluorescent lamps

Rating Type  Light  Desired Ballast class A2 Ballast class A3 Ballast class B2
(W) output circuit Circuit LOR LOR LOR LOR Circuit LOR LOR LOR LOR Circuit LOR LOR LOR LOR
(Im)*  efficacy watts = = = = watts = = = = watts = = = =
(Im/W) 50% 60% 70% 80% 50% 60% 70% 80% 50% 60% 70% 80%
10 TC-D, 600 45 11 990 825 707 619 13 1170 975 836 731 16 144012001029 900
TC-DE 50 1100 917 786 688 1300 1083 929 813 1600 1333 1143 1000
55 1210 1008 864 756 14301192 1021 894 1760 1467 1257 1100
13 900 45 14 1260 1050 900 788 16 144012001029 900 19 171014251221 1069
50 1400 1167 1000 875 1600 1333 1143 1000 1900 1583 1357 1188
55 1540 12831100 963 1760 1467 1257 1100 2090 1742 1493 1306
18 TC-D, 1200 45 19 1710 142512211069 21 189015751350 1181 26 2340 1950 1671 1463
TC-DE, 50 1900 1583 1357 1188 2100 1750 1500 1313 2600 2167 1857 1625
TC-T, 55 2090 1742 1493 1306 23101925 1650 1444 286023832043 1788
24 TC-TE, 1800 45 25 2250 18751607 1406 27 243020251736 1519 32 288024002057 1800
TC-LE 50 2500 20831786 1563 27002250 1929 1688 32002667 2286 2000
55 2750 2292 1964 1719 29702475 2121 1856 352029332514 2200
26 1800 45 27 2430 202517361519 29 261021751864 1631 34 306025502186 1913
50 2700 22501929 1688 29002417 20711813 340028332429 2125
55 2970 247521211856 31902658 2279 1994 37403167 2671 2338
32 2400 45 36 3240 270023142025 39 351029252507 2194 na n/a n/a n/a
50 3600 3000 2571 2250 3900 3250 2786 2438 na n/a n/a n/a
55 3960 33002829 2475 4290 3575 3064 2681 nfa n/a n/a n/a
42 3200 45 47 4230 352530212644 50 4500375032142813 nfa n/a n/a n/a
50 4700 3917 3357 2936 50004167 3571 3215 na n/a n/a n/a
55 5170 4308 3693 3231 5500 4583 3929 3438 na n/a n/a n/a
5 TC 250 45 7 630 525 450 394 8 720 600 514 450 12 1080 900 771 675
50 700 583 500 438 800 667 571 500 1200 1000 857 750
55 770 642 550 481 880 733 629 550 1320 1100 943 825
7 400 45 9 810 675 579 506 10 900 750 642 563 14 12601050 900 788
50 900 750 643 563 1000 833 714 625 1400 1167 1000 875
55 990 825 707 619 1100 917 786 688 15401283 1100 963
9 600 45 11 990 825 707 619 12 1080 900 771 675 16 144012001029 900
50 1100 917 786 688 1200 1000 857 750 1600 1333 1143 1000
55 1210 1008 864 756 1320 1100 943 825 1760 1467 1257 1100
11 900 45 14 1260 1050 900 788 15 13501125 964 844 18 171014251221 1069
50 1400 1167 1000 875 1500 1250 1071 938 1900 1583 1357 1188
55 1540 1283 1100 963 165013751179 1031 2090 1742 1493 1306
36 TC-L, 2900 45 36 3240 270023142025 38 3420285024432138 43 3870322527642419
TC-LE 50 3600 300025712250 38003167 2714 2375 4300 3583 3071 2688
55 3960 3300 2829 2475 4180 3483 2986 2613 4730 3942 3379 2956
40 3500 45 45 4050 337528932532 48 43203600 3086 2700 na n/a n/a n/a
50 4500 375032142813 4800 4000 3429 3000 nfa n/a n/a n/a
55 4950 41253576 3094 52804400 3771 3300 nfa n/a n/a n/a
55 4800 45 61 5490 457539213431 65 585048754179 3656 nfa n/a n/a n/a
50 6100 508343573813 6500 5417 4643 4063 na n/a n/a n/a
55 6710 5592 4793 4194 71505958 5107 4469 nfa n/a n/a n/a
80 6000 45 88 7920 660056574950 92 828069005914 5175 nfa n/a n/a n/a
50 8800 733362865610 9200 7667 6571 5750 na n/a n/a n/a
55 9680 8067 6914 6050 10120 84337228 6325 na n/a n/a n/a
10 2D 650 45 11 990 825 707 619 13 1170 975 836 731 16 144012001029 900
50 1100 917 786 688 1300 1083 929 813 1600 1333 1143 1000
55 1210 1008 864 756 1430 1192 1021 894 1760 1467 1257 1100
16 1050 45 17 1530 12751093 956 19 171014251221 1069 23 207017251479 1294
50 1700 1417 1214 1063 1900 1583 1357 1188 2300 1917 1643 1438
55 1870 1558 1336 1169 2090 1742 1493 1306 25302108 1807 1581
28 1350 45 29 2610 217518641631 31 279023251993 1744 36 324027002314 2025
50 2900 2417 20711813 310025832214 1938 3600 3000 2571 2250
55 3190 2658 2279 1994 34102842 2436 2131 3960 3300 2829 2475
38 2850* 45 38 3420 285024432138 40 3600300025712250 45 405033752893 2532
50 3800 316727142375 4000 33332857 2500 49504125 3576 3094
55 4180 384329862613 4400 3667 3143 2750 4950 4125 3576 3094
55 4000 45 61 5490 457539213431 65 585048754179 3656 na n/a n/a n/a
50 6100 50834357 3813 6500 5417 4643 4063 nfa n/a n/a n/a
55 6710 559247934194 7150 5958 5107 4469 na n/a n/a n/a

* Figure based on only data available and may apply to US lamps



Table 6 Efficacies of T8 fluorescent lamps
for luminaires without LOR data, in lu-
mens per watt (requirement 50 Im/W)

Table 9 Efficacies of compact fluorescent
lamps for luminaires without LOR data, in
lumens per watt (requirement 50 Im/W)

Rating Light ~ Ballast Ballast  Ballast
(W)  output class A2 class A3 class B2
(Im)

Rating Type Version Light Ballast Ballast Ballast

58 4000 72.72 68.00 59.70
4600 83.64 77.97 68.66
5000 90.91 84.75 74.63
5200 9455 88.14 77.62
50 5000 90.91 84.75 75.63
36 2500 83.33 78.95 69.77
2850 79.17 75.00 66.28
3000 83.33 78.95 69.77
3200 88.89 84.21 74.42
3350 93.06 88.16 77.91
32 3200 88.89 84.21 74.42
18 1050 55.26 50.00 40.39
1150 60.53 54.76  44.23
1200 63.16 57.14  46.15
1300 68.42 61.90 50.00
1350 71.05 64.29 51.92
16 1400 73.68 66.67 53.85

Table 7 Efficacies of T5 high efficiency
fluorescent lamps for luminaires without
LOR data, in lumens per circuit watt
(requirement 50 Im/W)

Rating Light Ballast ~ Ballast

(W)  output class A2 class A3
(Im)

35 3300 84.62 7857

28 2600 81.25 76.47

21 1900 79.17 73.08

14 1200 70.59  63.16

Table 8 Efficacies of T5 high output fluo-
rescent lamps for luminaires without LOR
data, in lumens per circuit watt (require-
ment 50 Im/W)

Rating Light  Ballast Ballast
(W) output class A2 class A3
(Im)
80 6150 69.89 66.84
54 4450 7417 70.63
49 4300 78.18 74.14
39 3100 72.09 67.39
24 1750 67.31 62.60
54 de luxe 3450 62.73 59.48
49 de luxe 3450 57.50 54.76
24 de luxe 1300 50.00 46.43

(W) output class A2 class A3 class B2
(Im)
10 TC-D 2-pin 600 5455 46.15 21.31
13 900 64.29 56.25 25.77
18 TC-D, 1200 63.16 57.14 22.02
26 TC-T 1800 66.67 62.01 26.42
18 TC-T 4-pin 1200 63.16 57.14 28.04
26 1800 66.67 62.01 31.03
32 2400 58.57 64.86 33.19
42 3200 68.09 64 n/a
5 TC2-pin, 250 35.71 31.25 13.66
7 4-pin 400 4444 40 18
9 600 5455 50 22.9
11 900 64.29 60 29.03
18 TC-L 4-pin 1200 63.16 57.14 25.13
24 1800 72 66.67 29.05
36 2900 80.56 76.32 32.54
40 3500 77.78 72.92 n/a
55 4800 78.69 73.85 n/a
80 6000 68.19 65.22 n/a
10 2D 650 59.09 50 40.63
16 1050 61.76 55.26 47.72
28 1350 46.55 43.55 37.50
38 2850* 75 71.25 63.33
55 4000 na/ n/a n/a

Examples, continued from page 10

count as offices, industrial and storage areas,
you will have to achieve 50 lamp lumens per
circuit watt. Table 9 shows that you will have to
use a ballast of class A3 or better and if using
such a ballast your choice of lamp will be lim-
ited. However, using a class A2 ballast will per-
mit you to use any compact fluorescent lamp
except 5and 7 W types and the 28 W 2D lamp.

Example 4

For an industrial lighting scheme you wish to
use a high bay reflector luminaire with an alu-
minium housing which uses a 250W metal halide
lamp with a colour rending index of at least 80.
Assume that the luminaire has an LOR of 82%.
Then, since the light output is 23 500 Im and
the total power consumption is 260.4 W, the
luminiare lumens per circuit watt comes out as
74.
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Examples of luminaires offering performance
to meet the requirements of Part L of the
Building Regulations

Slim pendant luminaire with parabolic louvre for
2 x 28W T5 lamps and CDELMA class 2 ballast,
LOR: 86%

Luminiare lumens per circuit watt: 72

- : —

:/

Recessed luminaire for DSE environments with
decorative feature using 40 or 55 W compact
fluorescent lamps; LOR: 80%

Luminaire lumens per circuit watt (40 W lamp
and class A2 ballast): 62.2

/

Recessed luminaire for DSE environments with
glass feature giving a small upward light com-
ponent using 40 or 55 W compact fluorescent
lamp; LOR: 75.8%

Luminaire lumens per circuit watt (40 W lamp
and class A2 ballast): 59

Individually suspended direct/indirect luminaire
for two 28 or 35 W T5 lamps high efficiency
lamps, maximum surface luminance below 1500
cd/m?; LOR: 91%

Luminaire lumens per circuit watt (35 W lamp,
class A2 ballast): 77

Luminaire lumens per circuit watt (28 W lamp,
class A3 ballast): 69.6
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Luminaire with prismatic controller for one or
two linear 28 or 35 W T5 high efficiency lamps;
LOR 95% for single pamp version and 86% for
twin lamp version

Luminaire lumens per circuit watt (single 28 W
lamp, class A2 ballast): 77.2

Luminaire lumens per circuit watt (twin 28 W
lamps, class A3 ballast): 65.8

/

Recessed luminaire for DSE environments with
increased upward light component using 40 or
55 W compact fluorescent lamp; LOR: 77.6%
Luminaire lumens per circuit watt (55 W lamp
and class A2 ballast): 59.8



Recessed downlight with faceted low luminance
reflector for two 26 W TC-D compact fluores-
cent lamps; LOR: 72%

Luminaire lumens per circuit watt (class A1 bal-
last): 44.7 (based on full light output and class
A3 ballast power consumption, see descriptrion
of CELMA ballast classes)

Recessed downlight with metallised reflector for
two 26 W TC-D compact fluorescent lamps; LOR:
70%

Luminaire lumens per circuit watt (class A1 bal-
last): 43.4 (based on full light output and class
A3 ballast power consumption, see descriptrion
of CELMA ballast classes)

High bay reflector luminaire with aluminium
housing for 250W HSE lamp, LOR: 82%
Luminiare lumens per circuit watt: 74

Note that since the CELMA ballast rating scheme
does not cover high pressure discharge lamps it
is necessary to obtain ballast power consump-
tion for each case. The efficiency figure quoted
above assumes an initial (100 hour) light out-
put of 23 500 Im and lamp and ballast power
consumption of 260.4 W.

Factfile 9, 2006, page 15



Other jurisdictions

The Building Regulations described above cover
only England and Wales. Scotland and North-
ern Ireland have their own legislation.

In Scotland it is The Building (Scotland) Act
2003; two Technical Handbooks covering Do-
mestic and Nondomestic buildings have been
issued by the Scottish Building Standards Agency
and came into force on 1 May 2005. In each
case there are six sections covering: General,
Structure; Fire; Environment; Safety; Noise; En-
ergy; plus three appendices covering: Definitions
and explanations; Standards and other publica-
tions; and Cross-referencing between the pre-
vious and new documents. Section 6: Energy
covers the same general ground as Part L of the
England and Wales regulations. The general re-
quirement is that “Every building must be de-
signed and constructed in such a way that pro-
vision is made for energy conservation in accord-
ance with the Building Standards Circular on
Energy, 2004.” These standards are intended to
provide a level transposition from the 6th
Amendment to the 1990 Building Standards
Regulations and therefore the Circular is fixed
at the level achieved by the 6th Amendment.
This is @ 25% improvement on the energy per-
formance of buildings as required under the 5th
Amendment. Scotland still offers the options of
the elemental method, the heat loss method or
the carbon emissions calculation method.

For artificial and display lighting the general
requirements is that, “In order to comply with
standard 6.1 every building must be designed
and constructed in such a way that artificial or
display lighting must operate and be capable of
being controlled to achieve optimum energy
efficiency”. It does not apply to domestic build-
ings.

There are three approaches: where at least
95% of light sources chosen from those listed
in a table; where the installed lighting capacity

comprises luminaires with lamps having an av-
erage initial (100 hour) efficacy of not less than
65 lumens per circuit watt; and where the de-
sign has been completed in accordance with the
advice and guidance given in the Society of Light
and Lighting (CIBSE) Code for Lighting 2002.
Provisions for display lighting and controls are
generally similar to those in England and Wales.

For Northern Ireland the provisions are within
the Building Regulations (Northern Ireland) 2000
(Statutory Rule 2000 no 389) as amended by
Building (Amendment) Regulations (Northern
Ireland) 2005 (Statutory Rule 2005 no 295);
Technical Booklet F covers energy issues but has
not been updated since 1998. As in Scotland,
there are the three options for calculating over-
all building performance (the energy use method
is not applicable to domestic buildings but SAP
ratings are mandatory).

For lighting there are two options of choosing
lamps from a table or incorporating lamps with
an average initial (100 hour) efficacy of not less
than 50 lumens per circuit watt. Provisions on
display lighting and controls are similar to those
in England and Wales.

The Northern Ireland Department of Finance
and Personnel is reviewing the provisions; the
main elements of the amendment to Part F,
which will come into operation in June 2006,
are to: Introduce a “whole building approach”
based on the calculated energy performance of
buildings using defined national calculation
methodologies; Set energy performance require-
ments that achieve a reduction in carbon emis-
sions of up to 40% on current standards; Intro-
duce a requirement to consider the installation
of alternative energy sources such as CHP and
renewable energy systems in large buildings
(over 1000m?); Require the upgrading of energy
performance in large existing buildings (over
1000 m?) undergoing major refurbishment; and
Require the production of an Energy Perform-
ance Certificate (EPC) for all new buildings.
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