Whichever way the rooflight is initially entered, the area is
entered (either as square metres as shown in Figure A3.4,
or % of the roof area for the particular zone as shown in
Figure A3.5), but surface area ratio and transmission factor
must always be corrected as shown in Figure A3.4.

Surface area ratio

This is the ratio of the total surface area of the rooflight
compared to the area of the opening (the daylight area).
Where the element into which glazing is being entered in a
wall, SBEM assumes the glazing is a window and sets this
value to 1.0, but where the element is a roof, SBEM
assumes the glazing is a rooflight and sets the default to 1.3

However, the actual surface area ratio will vary from one
type of rooflight to another; if detail values for a particular
rooflight are not available, the following default values
should be entered for the rooflight itself (overwriting the
value of 1.3 assumed by SBEM)

- in-plane rooflights 1.0%
- dome rooflights 1.25
- pyramid rooflights 1.4
- low rise barrel vault rooflights 1.1
- panel glazing systems 1.0
- architectural skylights 1.4

*The U-value quoted for profiled in-plane rooflights should account for the
effect of the profile — or, alternatively, a U-value for flat sheet can be used,
but then the surface area ratio should be adjusted to account for the effect
of the profile.

In addition, for any out of plane rooflight, the area of the
kerbs should be taken into account in this factor. For long
runs of barrel vault rooflights on low kerbs this is likely to
be insignificant, but for small domes on tall kerbs this may
be quite high.

Figure A.3.6 shows a schematic diagram of an out-of-plane
rooflight.
If: R = surface area of the rooflight

K = surface area of the kerb

D = the minimum daylight area
The surface area ratio of the rooflight itself is then defined
by the formula R

D

Typical values for this ratio for different types of rooflight
are as shown above.

Kerbs / upstands can be treated in one of 3 ways:

Regard the kerb as part of the roof, in which case the
upstand should be insulated to the same standard as the
rest of the roof - which is unlikely in practice

Regard the kerb as a detail on the roof, which is not as
well insulated as the rest of the roof, and therefore has

Figure A3.6 Schematic of out-of-plane rooflight
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an associated psi value which must be entered into
SBEM. In theory this is a valid approach, but entry of
the correct data into SBEM is difficult.

Regard the kerb as part of the rooflight — this is the
most practical approach.

If the kerb is treated as part of the rooflight, the U-value
entered for the rooflight should be the area weighted
average of the U-value of the rooflight and the kerb
If: Ug= U-value of the rooflight (after allowing for the
effect of any frame and glazing bars)
Uy = U-value of the kerb,
then the area weighted average U-value to be entered into
SBEM is defined as:
(R x Ug) + (K x Uy).
(R +K)

This value should still comply with the worst case U-value
requirement (typically 2.2 W/m2K).

In addition, the surface area ratio should be adjusted to
account for the area of the kerb, and should be defined by
the formula R+ K

D

Shading system

There is generally no shading system (eg blinds etc) on
rooflights, and this should therefore be set to “All other
cases”.

Transmission factor

This factor reflects the loss of transmission due to shading
eg from overhangs above a window, and the default is set
to 0.8. However, since there is generally no shading on a
rooflight, the default value for glazing (including windows)
should normally be overwritten with a value of 1.0 for
rooflights.

Lighting and lighting control systems

Details of the lighting system are entered under the
“Building Services” tab, and the “zones” subtab, under the
heading “lighting (general)”. There are 3 options:

- the type of lighting systems can be entered from a
library (as shown in figure A3.7)
the load of the lighting circuit can be specified for some
building types (as shown in figure A3.8); for some
building types this option is not available. Note that
Part L2 2002 stated that lighting systems should be
reasonably efficient, and that a way of achieving this
would be to provide lighting of 40 luminaire-lumens per
circuit watt. This would therefore be a reasonable
value to enter for a building built to 2002 standards,
whilst AD L2B (para 56) states that reasonable
provision would be lighting of 45 luminaire-lumens per
circuit watt
if a full lighting design has been carried out, the total
circuit wattage and design illuminance can be entered
(as shown in figure A3.9) Note that the “design
illuminance” figure is the illuminance which the lighting
system has been designed to achieve; SBEM uses this
figure solely to establish the efficiency of the lighting
system. It is not the design illuminance level for the
zone, which is fixed in the SBEM database. Entering a
higher value here therefore does not imply a brighter
internal environment, it just defines a more efficient
lighting system.
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The lighting control system details are entered under the
“Building Services” tab, and the “zones” subtab, under the
heading “lighting (controls)” as shown in Figure A3.10
The user can select either local manual switching, or
photoelectric, or both; each of these options can reduce
the energy consumption of the lighting system. When
photoelectric controls are selected, the user can also
select switching (on-off) or dimming (proportional) and

can also set the parasitic power of the control system i.e.

the energy per square metre that the lighting system

continues to use even when the lights are turned off.
Note that the higher this value is, the less the energy
saving achieved by turning off the artificial lights since the
system continues to consume energy, so the saving offered
by the use of rooflights will be reduced and the overall
CO, emissions will be increased.

The user can also add metering provision for lighting
control systems under the “project” subtab which can
reduce the energy consumption of the lighting system.

Figure A3.9
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Appendix 4
Detail of example buildings
analysed by SBEM

Example |: Large Open Span Metal Clad
Building

Rooflights = 20% of roof area

Windows = 10% of wall area
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Example | Large Open Span Metal Clad Building
Details Of SBEM Data Entry

WAREHOUSE OFFICES/CANTEEN etc

heating system

heater type

flued radiant central heating using radiators

heat source

radiant heater not in the ECA list LTHW boiler not in the ECA list

fuel natural gas

generator seasonal efficiency 0.70 0.75
system adjustment none

control corrections none

DHW

same as central heating

zonal ventilation natural

lighting system

light type metal halide T8 fluorescent
local manual switching no yes
photoelectric controls switched n/a
occupancy sensing none

provision for metering none

parasitic power 1.0 n/a
building envelope U-values

metal walls 0.35

brick walls 0.35

internal walls 1.7

roof 0.25

ground floor 0.25

internal floor 0.25

vehicle doors 0.7

personnel doors 1.61

windows

U-value 22

T-solar 0.68

L-solar 0.7

window transmission factor 0.8

window surface area ratio |

rooflights 22

U-value 0.55

T-solar 0.55

L-solar |

rooflight transmission factor |

rooflight surface area ratio

airtightness 10

thermal bridges

default values
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Example 2: The ‘Example
Building’ Used In The Tutorial
Published With SBEM
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Appendix 5
Detailed results from SBEM

Fig A5.1 shows the main SBEM results screen, under the
“Ratings” tab and “Part L check” subtab. Fig A5.2 shows
more detailed results, shown under the “Ratings” tab and
“Asset rating” subtab. These two figures show the data for
the first example building analysed (see Appendix 4), with
20% rooflight area.

Note that both screens show the overall CO, emissions
for the notional building, ie 29.23 kg CO,/m?2 per annum for
this example, and the performance of the actual building
(BER) ie 29.17 kg CO,/m2 per annum for this example.

The “Part L check” screen in Fig A5.1 also shows the TER
(in this example this a 23.5% saving over the notional
building i.e. 22.36 kg CO,/m?2).

Figure A5.1 Building Regulations Check Tab

iSBEM non domy:stic buildings
Eile  Edit Insért  Records  Window  Help

The “Asset rating” screen in Fig A5.2 shows a ‘rating’, which
is the overall CO, emissions of the actual building
compared to the notional building, expressed as a
percentage — so this value would have to be less than
76.5% in order to achieve the 23.5% target saving (TER). In
this case, since the building was modelled as closely as
possible on a 2002 notional building, the performance of
the actual and notional buildings are very similar, with a
rating of 100% and no saving towards the TER, thus not
meeting the savings required by AD L2A.
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Figure A5.2 Asset Rating Tab

Il isBEM non domestic buildings
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The “Asset rating” screen in Fig A5.2 also shows the energy
use of the heating and lighting systems for the actual
building (62.1 and 37.72 kWh/m2 per annum respectively)
for this example. These values can be converted to kg
CO,/m2 per annum using the conversion factors shown in
AD L2A Table 2 for the appropriate fuels (in this case, a
factor of 0.194 for the heating, which is fuelled by natural
gas, and 0.422 for the lighting, which is fuelled by grid
supplied electricity).

The CO, emissions for the heating system for the example
shown in Figure A5.2 are therefore 12.05 kg CO,/m2 (62.1
x 0.194) and the CO, emissions for the lighting system for
this example are therefore 15.92 kg CO,/m2 (37.72 x
0.422). The heating and lighting curves shown in Figure |
equate to these values at 20% rooflight area.

Figure A5.3 shows the asset rating screen for the same
example building, but with rooflight areas reduced to 4%. It
shows that by omitting rooflights:
- overall heating requirement has reduced to 42.52
kWh/m?2, equivalent to 8.25 kg CO,/m?
- overall lighting requirement has increased to 71.88
kWh/m?2, equivalent to 30.33 kg CO,/m?
- overall CO, emissions for the actual building (ie
BER) have increased to 39.64 kg CO,/m?

- rating has increased to 136%
The curves for heating, lighting and total CO, emissions
shown in Figure | equate to these values at 4% rooflight
area.

E iSBEM non domestic buildings

AD L2A Table 2 CO, Emission Factors (Extract)
Fuel CO, emission factor kg CO,/kWh
Natural gas 0.194
Coal 0.291
Oil 0.265
Grid supplied 0.422
electricity
Biomass 0.025
Figure A5.4
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Figure A5.5
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Figure A5.4 shows the asset rating screen, and Fig A5.5 the
“Building Regulations check” screen, for the improved
building for which results are shown in Figure 2. These
screen prints show results with 20% rooflights, showing the
actual CO, emissions (BER) of 22.33 kg CO,/m?2, a saving of
23.6% compared to the notional building, thus exceeding
the TER and achieving compliance with Criterion | of AD
L2A.

The curve for the improved building in figure 2 equate to
this volume at 20% rooflight area.
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Figure A5.6 shows data for the second example building,
which is the SBEM tutorial building, when modelled with
rooflight areas of 0, 5, 10, I5 and 20%. The results shown in
Figure A5.6 are plotted graphically in Figure 3.

Figure A5.6
Rooflight area 0 5 10 15 20
heating CO, 3.0l 3.46 4.03 444 | 487
lighting CO, | 40.70 | 37.54 | 34.84 | 33.46| 32.22
tot CO, 81.71 | 79.14 | 7728 | 76.89| 767
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Whilst the information in this publication is correct at the time of going to press, the National Association of Rooflight M. ers and their

panies be held resp ible for any errors or inaccuracies and, in particular, the specification for any application must be checked with the
individual manufacturer concerned for a given installation.
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