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NOMENCLATURE

A zone floor area = L*W (m?)

AECZ Annual energy consumed in zone (kWh)

ATMI Acceptable threshold maintained illuminance (Im/m?)
DF dimming factor

EZW Effective zone wattage (W)

GW control gear wattage (W)

H zone height (m)

IPD illumination power density of the system (W/m?)
L Zone length (m)

LTU Lumen Top Up (Im)

LW lamp wattage (W)

MF Maintenance factor

MLE maintained luminous efficacy (Im/W)

MLP Maintained lumens provided (Im)

NLPL number of lamps per luminair

NLZ number of luminairs in the zone

RAMI Recommended Average Maintained llluminance (Im/m?)
RI Room index

RSMF room surface maintenance factor

SF switching factor

Tol Tolerance (=20%)

TUW Top Up Wattage (W)

UF utilization factor

W zone width (m)
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EXECUTIVE SUMMARY

Addition of a Lighting Module to AccuRate
Zhengen Ren and Dong Chen
CSIRO Sustainable Ecosystems

May 2009

EXECUTIVE SUMMARY

For house sustainability assessment and for helping home owners to determine the
most appropriate actions to improve the environmental performance of a property, the
Residential Buildings Group (RBG) of Department of Environment, Water, Heritage and
the Arts (DEWHA) requires the addition of a lighting module to the AccuRate software.
The module calculates energy consumption and greenhouse gas emissions according
to the lighting systems used in the house.

CSIRO was engaged by RBG to implement the lighting module in AccuRate. The
project accomplished the following deliverables:

A lighting page has been implemented in the AccuRate user interface,
containing the input data fields required which include: zone length; room
surface visible reflectances; luminaire type; number of luminaires; lamp type;
lamp wattage; number of lamps in each luminaire; dimming control; and,
switching control.

The calculations of energy consumption in the lighting module are entirely
based on the ANZHERS Electric Lighting Calculator, developed by Light
Naturally in 2007 for the then DEWR [1].

CO,-e emissions are calculated from the electricity CO, intensities appropriate
to the postcode.

A new lighting report page has also been added to AccuRate’s summary report,
showing annual energy consumption, CO,-e emissions, the average
illumination power density of the house

Star rating of the house lighting system will be further implemented when the
star rating algorithms are available.

A detailed lighting report is also available in AccuRate which describes the
lighting systems used in each zone of the house.
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BACKGROUND

1. BACKGROUND

For house sustainability assessment and for helping home owners to determine the
most appropriate actions to improve the environmental performance of a property, the
Residential Buildings Group (RBG) of Department of Environment, Water, Heritage and
the Arts (DEWHA) requires the addition of a lighting module to the AccuRate software.
The module will calculate energy consumption and greenhouse gas emissions of the
electric lighting system according to the lighting systems used in the house. CSIRO
was engaged by RBG to implement the lighting module in AccuRate.

The project includes the following deliverables:

o A new page will be added to the AccuRate user interface, containing the input
data fields required. Data entry will use the same style as the other pages.

e The user input data fields in the calculator are: zone name; zone type; zone
length; zone width; zone height; room surface visible reflectances; luminaire
type; number of luminaires; lamp type; lamp wattage; number of lamps in each
luminaire; dimming control; and, switching control.

e Zone name, type and area are already specified in the current AccuRate user
interface and so need not be re-entered by the user. They will automatically
appear when the Lighting page is visible.

e The calculations of energy consumption will be entirely based on the ANZHERS
Electric Lighting Calculator, developed by Light Naturally in 2007 for the then
DEWR [1].

o CO,-e emissions will be calculated from the electricity CO, intensities
appropriate to the postcode.

e A new lighting report page will be added to AccuRate’s reports, showing annual
energy consumption and CO,-e emissions.

This report details the implementation of the lighting module in AccuRate.

2. LIGHTING ENERGY CALCULATION METHODOLOGY

The implementation of the lighting module is entirely based on the ANZHERS Electric
Lighting Calculator, developed by Light Naturally in 2007 for the then DEWR [1].

ANZHERS Electric Lighting Calculator [1] (referred here as Lighting Calculator in this
report) adopted the lumen method to calculate how much light is required of and
provided by electric lighting systems. This lighting calculation technique gives an
average illuminance in an area based on information regarding how many lumens are
supplied by the lamp, and how the luminaire and room surfaces act to transfer the lamp
lumens to the plane of measurement. This calculation method is detailed in
AS/NZS1680.1:2006 [2].

Lighting Calculator [1] reported that reducing the quantity of light (underlighting) in a
space can achieve energy saving; however, this strategy could lead to buildings that
appear energy efficient at specification, but fail to meet the visual needs of the
occupants. It is likely that the actual energy consumption due to underlighting may
increase as additional light sources are required by the occupants to supplement the
inadequate lighting.

Lighting Module Report_Final.doc « 9/06/2009 5



LIGHTING ENERGY CALCULATION METHODOLOGY

In order to compensate for the effect of underlighting in a zone, the quantity of light
(measured by lumens) produced by specified lighting system in each zone will be
compared with the lumens required to provide adequate light in that space. If the
specified system fails to provide adequate lumens to a zone, the zone will be
automatically ‘topped up’ to the required level under assumption of these extra ‘top up’
lumens provided at the lowest luminous efficacy possible (the worst case light source
in terms of energy).

The calculation of energy consumption has been detailed in Lighting Calculator and its
accompanying report by Light Naturally [1]. In this report, the formula and the
parameters used in the lighting module implementation in AccuRate are listed. Table 1
shows the formula used for the calculation of the lighting energy.

It is noted that the current version of Lighting Calculator and thus the AccuRate Lighting

module does not include natural lighting and certain lighting types such as LED lights.
These issues will need to be addressed in future versions of the lighting module.
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LIGHTING ENERGY CALCULATION METHODOLOGY

Table 1 Formula used for the calculation of the lighting energy (refer to Lighting Calculator [1])

Item Name and abbreviation Formula Comments
Room index (RI) LxW Where L, W and H are zone length, width and height,
RI = (H—-0.7)x (L+W) () respectively. The RI value of Eq.(1) is rounded to the
nearest value in the series: 0.75, 1, 1.25, 1.5, 2, 2.5, 3,
4,5.
Acceptable threshold ATMI = (1-Tol) x RAMI (2) | Where Tol is Tolerance (=20%) and RAMI is the
maintained illuminance (ATMI) Recommended Average Maintained Illuminance as

listed in Table 2.

The threshold maintained TMLR = ATMI x A (3) | Where A is zone floor area = L x W.
lumens required (TMLR)
Maintenance factor (MF) MF = 0.8 x RSMF (4) | Where RSMF is room surface maintenance factor,

which varies according to the flux distribution of the
luminaires used as follow and detailed in Table 3:
0.95, for direct;

0.77, for indirect;

0.85, for direct/indirect.

Maintained lumens provided MLP = MLE x LW x NLPL x NLZ xUF x MF (5) | Where MLE is maintained luminous efficacy based
(MLP) on selected lamp and lamp wattage as shown in Table
4. LW, NLPL, NLZ are lamp wattage, number of
lamps per luminair and number of luminairs in the
zone respectively. UF is the utilization factor based
on the room index, room surface reflectance and
luminaire type as listed in Table 5. Room surface
reflectance for different room surfaces is defined in
Table 6.
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LIGHTING ENERGY CALCULATION METHODOLOGY

Table 1 Formula used for the calculation of the lighting energy (Continued)

Item Name and abbreviation | Formula Comments
Lumen Top Up (LTU) If TMLR-MLP > 0, then LTU is required if the Maintained Lumens Provided
LTU = RAMI x A— MLP (6) | is lower than the recommended level by more than
the accepted tolerance level (20%). Lumen Top Up is
the difference between the recommended maintained
lumens required and the maintained lumens provided.
Top Up Wattage (TUW) TUW = LTU /5.005 (7) | When LTU is required, it will be achieved with the

lowest efficacy source, i.e., incandescent GLS. The
Top Up Wattage is calculated by dividing the Lumen
Top Up required by the maintained luminous efficacy
of the additional source (5.005). Top Up Wattage
(TUW) must then be rounded up to the nearest whole
lamp increment.

Effective zone wattage (EZW)

EZW = (LW + GW) x NLZ x NLPL x DF x SF + TUW
(8)

Where LW, NLZ and NLPL are described in Eq.(5).
LW and GW are lamp wattage and control gear
wattage as listed in Table 7. DF is dimming factor
based on dim control type as shown in Table 8 and
SF is the switching factor as shown in Table 9.

Annual energy consumed in
zone (AECZ, kWh)

AECZ = EZW x ADHLU x 365/1000 9)

Where ADHLU is the average daily hours of lump
use as listed in Table 2 for different room types.

Illumination power density of
the system (IPD, W/m?)

IPD = EZW / A (10)

The illumination power density of the system, IPD
(W/m?), is an energy metric for rating purposes.
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LIGHTING ENERGY CALCULATION METHODOLOGY

Table 2 Recommended Average Maintained llluminance (RAMI) and average daily hours of use (adapted from Lighting Calculator [1])

Zone Type Recommended Avg Average Daily Hours of Use

Maintained llluminance (lux) (hr)

Kitchen 160 4

Living/Dining 80 3

Bathroom 80 2

Bedroom 80 15

Entry/Corridor/Stairs 40 1.5

Other (daytime use) 40 0

Other (nighttime use) 80 15

Table 3 Room surface maintenance factor (adapted from Lighting Calculator [1])

Luminaire Type (flux distribution) Description RSMF
Direct Recessed fittings e.g. downlights 0.95
Surface Mounted or Suspended fittings e.g. Pendants, Bare Lamps, Opal
Direct/Indirect Spheres, Oyster fittings, Battens 0.85
Indirect Uplights 0.77

Table 4 Maintained luminous efficacy for selected lamp and lamp wattage (adapted from Lighting Calculator [1])

Approximate Lamp Wattage | Luminous Efficacy LLME Maintgined Luminous
Lamp Type (W) (Im/W) Efficacy (Im/W)
Incandescent GLS 25 10.8 0.79 8.5
40 12.8 0.87 11.1
60 14.3 0.93 13.3
75 154 0.9 13.9
100 16.5 0.9 14.9
150 18.5 0.89 16.5
Low Voltage Tungsten Halogen + Transformer 20 15 0.85 12.8
35 17 0.85 14.5
50 19 0.85 16.2
65 20 0.85 17.0
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LIGHTING ENERGY CALCULATION METHODOLOGY

Table 4 Maintained luminous efficacy for selected lamp and lamp wattage (Continued)

Approximate Lamp Wattage

Luminous Efficacy

Maintained Luminous

Lamp Type (W) (Im/W) LLMF Efficacy (Im/W)
Mains Voltage Halogen 75 18.7 0.96 18.0
100 18.7 0.96 18.0
150 18.7 0.96 18.0
Compact Fluorescent (Integrated Ballast) 5-8 40 0.8 32.0
9-14 48 0.8 38.4
15-24 55 0.8 44.0
25-60 60 0.8 48.0
Compact Fluorescent + Electronic Ballast 5 50 0.8 40.0
7 57 0.8 45.6
9 67 0.8 53.6
13-26 69 0.8 55.2
T8 Linear Fluorescent + Low Loss Magnetic Ballast 17-40 74 0.84 62.2
T8 Linear Fluorescent + Electronic Ballast 17-40 74 0.84 62.2
T5 Linear Fluorescent + Electronic Ballast 14 85.7 0.9 77.1
21 90.5 0.9 81.5
28 92.9 0.9 83.6
35 94.3 0.9 84.9
T8 Circular Fluorescent + Low Loss Magnetic Ballast 17-40 74 0.84 62.2
28-50 80 0.88 70.0
T8 Circular Fluorescent + Electronic Ballast 17-40 74 0.84 62.2
28-50 80 0.88 70.0
T5 Circular Fluorescent + Electronic Ballast 14 85.7 0.9 77.1
21 90.5 0.9 81.5
28 92.9 0.9 83.6
35 94.3 0.9 84.9
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LIGHTING ENERGY CALCULATION METHODOLOGY

Table 5 Utilization factor based on room index, room surface reflectance and luminaire
type (adapted from Lighting Calculator [1])

Room Index Room Surface Reflectances Luminaire Type

0.75 light 0.55 0.45 0.3
medium 0.5 0.4
dark 0.45 0.35

1 light 0.61 0.52 0.36
medium 0.55 0.46
dark 0.50 0.41

1.25 light 0.62 0.54 0.37
medium 0.57 0.48
dark 0.51 0.42

1.5 light 0.64 0.56 0.39
medium 0.58 0.50
dark 0.52 0.44

2 light 0.67 0.59 0.42
medium 0.61 0.53
dark 0.54 0.47

2.5 light 0.70 0.63 0.45
medium 0.63 0.56
dark 0.57 0.50

3 light 0.73 0.66 0.48
medium 0.66 0.59
dark 0.59 0.53

4 light 0.79 0.73 0.54
medium 0.71 0.66
dark 0.64 0.59

5 light 0.8 0.75 0.55
medium 0.73 0.68
dark 0.65 0.6

* Data not found for medium and dark rooms (suggest that they are not recommended for use in indirect

lighting schemes)

Table 6 Description of room surface reflectance (adapted from Lighting Calculator [1])

Room Surface Visible Reflectances
(Yoceiling/walls/floors)

Description

Light: 70/50/20

this would describe a room with a white ceiling and white or li
walls, and light neutral carpet or light timber floors

Medium: 60/40/15

Dark: 50/30/10

this would describe a room with dark or common brick walls, g
timber, ‘low maintenance’ carpet or tile floors
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LIGHTING ENERGY CALCULATION METHODOLOGY

Table 7 Control gear wattage for different lamp types (adapted from Lighting Calculator

[1])
Lamp Type Gear Wattage (W)
Incandescent GLS 0

Incandescent Candelabra

Low Voltage Tungsten Halogen + Transformer

Mains Voltage Halogen

Compact Fluorescent (Integrated Ballast)

Compact Fluorescent + Electronic Ballast

T8 Linear Fluorescent + Low Loss Magnetic Ballast

T8 Linear Fluorescent + Electronic Ballast

T8 Circular Fluorescent + Low Loss Magnetic Ballast

T8 Circular Fluorescent + Electronic Ballast Ballast

T5 Linear Fluorescent + Electronic Ballast

AN OIINOIWO|O(W|O

T5 Circular Fluorescent + Electronic Ballast

Table 8 Dimming factor for different dim control types (adapted from Lighting Calculator

[1])

Zone Dimming Control Factor
1

no dimming 1

manual dimming 0.95

Table 9 Switching factor for different switching mechanisms (adapted from Lighting
Calculator [1])

Zone Switching Control Factor
1
manual switching 1
motion sensor switching 0.55
automatic timed switching 0.85
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LIGHTING CO2 EMISSION CALCULATION METHODOLOGY

3. LIGHTING CO; EMISSION CALCULATION METHODOLOGY

Lighting annual carbon emission (kg CO,-e) is calculated by Eqg. (11)

CE =0.0036(}" AECZ )x CEE, (11)
Where:
2AECZ Annual lighting energy consumed in the house (kWh)
CE Carbon emission (kg/annual)
CEE; Carbon emission factor of electricity (kg CO,-e/GJ) as in Table 10

Table 10 Carbon emission factor of electricity (kg CO,-e/GJ)

State Carbon emission factor of electricity
ACT 295

NSW 295

VIC 364

QLD 289

SA 272

WA 271

TAS 37

NT 221

Source: National Greenhouse Accounts (NGA) Factors (2008)
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IMPLEMENTATION OF LIGHTING MODULE IN ACCURATE

4., |IMPLEMENTATION OF LIGHTING MODULE IN ACCURATE
Figure 1 shows the overview of the process of inputting data for AccuRate to calculate
the annual lighting energy consumption. Green indicates existing AccuRate inputs that
will be used; input types and options highlighted in orange are the proposed new
additions required to complete the evaluation.

Input Type User-defined Options Data Process System Metric

Kitchen Look up:
Input: Zone Type Living/Dining P recommended
i illuminance
Bathroom H
Bedroom IO 1. How much light is
Look up: average hours of > .
i - - required within the zone?
Entry/Foyer/Corridor/Stairs | _ _ _r daily lamp use
Other (daytime use)

Other (nighttime use) | Calculate: floor
| area

h

Input: Zone Length, Width

and Height

Estimate: room

e * index
Light Interior: (70/50/20)

Input: Zone Surface Medium Interior: (60/40/15) 2. How much useful light is
generated by the system

Reflectances Dark Interior: (50/30/10) s

(ceilings/walls/floors) a?

Look up: utilisation factor
(ur)

Input: Lamp Information ’
Category & Control Gear Type Calculate: maintenance factor
(MF)
Lamp Wattage (OW - 200 W) [

No. of lamps per luminaire F==- - ------------ ¥

[y

lumens

Dimming Control Type
Input: Control Gear 3. How much energy is
Switching Control Type r-*fg--—~-~~~"~"~="==--- ) .
consumed over time by the

: ¥ | lighting in this zone?
Flux Distribution Category T Calculate: Effective

Input: Luminaire Typa }_I E - o
> o No. of Luminaires in Zone Circuit Wattage

Figure 1. Overview of lighting evaluation method (adapted from Fig. 1. of [1])

Calculate: available lamp ‘

Using the same style as the other AccuRate input pages, a lighting page has been
added to the AccuRate user interface as shown in Figure 2, which contains the input
data fields required. The user input data fields are: zone length; room surface visible
reflectances; luminaire type; number of luminaires; lamp type; lamp wattage; number of
lamps in each luminaire; dimming control; and switching control.

In the current AccuRate user interface, zone name, type and area are already specified.
The zone type is classified as: living, bedroom, living/kitchen, other (daytime usage),
other (night-time usage), garage, roof space and subfloor. In the lighting module, the
zone type is specified as: kitchen, living/dining, bathroom, bedroom,
entry/corridor/stairs, other (daytime usage), other (night-time usage). So a zone
specified as living/kitchen needs to be split into a kitchen and a living area in the lighting
module. Bathroom and entry/corridor/stairs also need to be separated from the Other
(daytime usage) and other (night-time usage) types as shown in Fig.2.

As shown in Fig. 2, the Living/kitchen zone has been split into a kitchen and a living
area with the area of living space specified as a percentage of the Living/kitchen zone
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IMPLEMENTATION OF LIGHTING MODULE IN ACCURATE

area. For each zone, the lighting information is entered at the bottom left corner of the
lighting page and the calculation of the lighting energy consumption is shown at the
bottom right corner under the “Calculation” button. As shown in Fig. 3, the “Energy
Consumed” button displays the total house annual lighting energy consumption, the
annual house CO,-e emissions due to lighting and the average illumination power
density of the house.

Figure 4 shows the summary report for the results of the lighting energy consumption.
Star rating of the house lighting system will be further implemented when the star rating
algorithms are available. Details of the house lighting systems are also described
immediately after the house thermal modeling detail report as shown in Fig. 5.
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IMPLEMENTATION OF LIGHTING MODULE IN ACCURATE

Y Fle Actons Configure Window Help

LD] Project | Constiuetions | Zenes | Shading | Elements | Ventiation ~Lighting

@ Electric Lighting

H Zone Name Consumption | Type [Length \Width Height Surl. Refl.__[Lum Type [Mo. Lum Lamp Type
Bed 1 175.20 Bedioom E E 240 Light Direct 2 Incandescent GLS

(&3] sl in Ficbe 10950 Bedioom 216 215 240 Light Direct 2 Incandescent GLS
Ensuite 103.50 Bedioom 275 276 240 Light Direct 2 Incandescent GLS

@ Study 0o Dther [daylime usage) 3% 33 240 Light Ditest 2 Incandesoent GLS
Bed 2 10850 Bedioom 3 320 240 Light Ditest 2 Incandesoent GLS

a Bath 146.00 Balthigom 263 282 240 Light Direct 2 Incandescent GLS
Wi 0.0 Other [dapte usage] 153 169 240 Light Direct 2 Incandescent GLS

(el Launchy 0.0 Other (gefime usage) 242 242 240 Light Direct 2 Incandescent GLS
Bed 3 14236 Bedighn 352 382 240 Light Ditest 2 Incandesoent GLS
Fumpus 0.0 et [daptime usage) 468 466 240 Light Ditest 2 Incandesoent GLS
Family / Meals £13.20 iving 556 556 240 Light Direct 2

Incandescent GLS
Kitchen iving 2,54 2.40 h et Incan GLS

Kitchen 23 Light 2 Incandescent GLS
Lounge Other [dayfime usage) 480 480 240 Light Direct 2 Incandescent GLS
Entiy Entj tairs 316 316 240 Light Direct 2 Incandescent GLS
Beshoom Conidor Entiy/Coridor/Stairs 230 240 Light Direct 2 Incandescent 6LS

Bath Zone Entry/Corridor/Stair Zone

<
)
©

Zone lighting information Zone lighting energy
Living/kitchen area split calculation

Lol | 2
Detai -
Erergy Consumed  Calculations
e el ving | Ho.Luminations: [2 2 " !
=
Surface Feflection: |Light v| lampWaltage: |25 3 boceplable TMI [E400 LumenTopUp  [0:00
Lumination T: Direct - No Lamps: [4 &
umination Type: |Direct -l = Roomlndex [075 Top Up Wattage 010
Lamp Tvpe:  [Incandescent GLS | Lengt 3
Threshold LMA |514.55 Effective Zone Wwattage | 20f.00
Dimming.  [Hone - wickh T
Switching: m Height Utilisation Factor 0.55 Aiea 4
R Maintenance Factor  |0.76 Arnial Energy Consumed  |219.00
Gearwattage  |0.00 Maintained lluminance  |25.38
Maintained LES ~ |5.50 Plarned wattzge  [20000
i | = © Heb ‘ Maintained Lumens Provided  |710.60 Planned Annual Energy Consumed | 213.00
M7 rie actons Confiwre Window telo =] x)

» | Peciect | Coratucsions | Zones | Shading | Flements | Ventiaton  Lidhing

;» Electric Lighting

= Zore Hame [Consurretion [Tuce | [Heie  [oud Fell  [Lum Tues [NoLum  [Lamo Tuoe
Hed1 17 Erdioum in in 240 Lght Dwect Z Ircarideacet GLS
3 Wkt in Robe 10850 Brdinom 218 218 240 Light Disnet 2 Ircardescent GLS
Ermale 10950 Bedwom 7% 240 Light Diesct 2 Irrcarsdecent GLS
9 Shudy nen [ eey m——— 240 Light Dinet ] Incarceacent GLE
L Ded2 10350 Bedioom 240 Light Divect 2 Ircandercent GLS
J dah 146.00 Balhioom 240 Lght Deect 2 Ircarndeocet GLS
W oo Dshrs [elogtime Laage] 240 Light Dianct 2 Incorcdeanene G1LS
.-Jls Laundsy (e ) ehes [davtinne utage] 240 Light Disect 2 Ircandercent GLS
Bed3 [Lr] Bediwom 240 Lt Dwect 2 Irrcarsdewcnt GLS
Flurrgus 000 Oehes [darvtimes urage] Light Diect 2 Incandercent GLS
Famly / Mesls B3 Lrang Ll Urect 2 Irecarideacet GLS
= Ircardescent GLS
IE-J # 23200 Kichan g 240 Light D 2 Ircandercent GLS
L} 0.0 Ut [l wuzaye] 4w 240 Lght Deet 2 Ircardesiet GLS
108 50 Enirp/Comidee/Staiss 118 240 Light Dianct 2 Ircardescent GLS
Bedoom Conidor 108.50 Entiy/Conidor/Staes 230 240 Light Dieest Z Irncarmdewcnt GLS

Average illumination
power density

2135.25
2083.15
o | e |_wi | 11.74

Annual house lighting CO,-e Annual house lighting
emissions energy consumption

i}
Eregy Conmumed | Coloubations | )

Figure 3. Lighting page shows total home annual lighting energy consumption
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IMPLEMENTATION OF LIGHTING MODULE IN ACCURATE

AccuRate V1.2.0.0

e

E $ % - Natiomwvide House Energy E " q
RGY RATING Rating Scheme RGY RATING

Project Details

ProjectMame: Example 1-storey house

File Mame: C\AcouRaeA T athersd\Projects\Example 1-storey

house Lighting PRO

Postcode : 6000 [Climate Zome: 13

Desizn Option: BaseDesign

Description: Medinm-sized single-storey house

ClieniDetails

Client Mame: & couBlate example: single-storeyhouse

Phone: [Fax: [Email:

Postal Address:

Site Address:

Exposure:Zutnthan

Council submitied to (if known by assessor):

Assessor Detaile

Assessor Name: Aggesgor | Assessor No.

Phone: [Fax: [Email:

Assessment Date: 5/06,/2009 [Time:1:15;

Project Code:

Assessor Sirnature:

CALCULATED LIGHTING ENERGY REQUIREMENTS*

Home Average llumination Power Density (W/m?) TR
Home Annual Lighting Energy (kWh) 5. 08
Home Annual Lighting C02-e Emissions (kg) 35,12

* Thece lidutinz erergrre quirsmerts harehesr calodaedasiie astadard set of ocopatbehariome mdso dorot necessad brepres st thetnssge pattem or
lifectyle ofthe tadedocopads . They shoulbensed solekrfor the paapose s of Tt dethe bl digg . Thesrshonild roothensed to iferachaal lidding erergr
Coremmptioy ooy coste The settigensedfor thes malation are shome rdhe boildine datareport.

AREA ADJUSTED LIGHTING ENERGY REQUIREMENTS

Home Average Mumination Power Density (Wim?) 7T
Home Annual Lighting Energy (kWh) 654,08
Home Annual Lighting C02-e Emissions (kg) A38.12
House floor area 181 .8 m?

Lighting Star Rafing

Figure 4. Lighting summary report
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IMPLEMENTATION OF LIGHTING MODULE IN ACCURATE

AccuRate V1.2.0.0

J( MNationwide House Energy J( ﬁ
- ‘-‘ﬁ Rating Scheme T A

Project MName: Example 1 -stotey hose
Fike Nanue: - AomBated T3 athersd Project s avple 1 -stomwy
hose_Lightme PEO

Pozicode : 5000 [Clinate Fome: 13

Chend Name: & couRate example: single-storey house

Siie Address:

Degign Opion: Fase Design

Datk: 51062005 [Time: 1:15: [Page: 25
WC: Ligh

1 Lighiing
Comemnplion 15132 [Bpe: Bedmom [Lagh: 352 [ : [
Sunf ace Reflection: | Domdracion Type: Died [Wo Doniradicrs: 2 [Lanp Wabhge: 25 [No Langs: 2
€ Compad scert + REctony Balladt | T & Fore [Srat g Tarnnal

S ate Reflection: |1mmaimm.e T e, Dovivadiors 3 [Lanp Waihge 35 o Langs 2
Lang Tvpe: Compad el + LECY Ballad | T g Tz [Srval g Ianal
4 F T

Tk Dnmadiore ] [Lang Watkge 25 [He T

Imt;l'l'ﬂle En:-mpa.-iFh-:-mss:ett+Ehn:mm Talt [T g Fore [Fvatdang: ol
: Kitchen: Liehii

[Corsanpar 162 o0 [Bpe: Fidun o [Vali: 2.5 e T30
Sunf ace Reflection: Liﬂm|blnimim'lype:D'reui [Ho Doniradicrs:2  [Lanp Wathge: 25 [No Langs 2
Lang Tvpe: Compad ert + Bkt Fallast | T g Thore [Sva g Tarnnal

[Cephe 220 % ] JL T TR

] [Bpe: Lt Lo
No Donivadiors 2 [Lanp Wathge: 25 [No Langs: 2
 Tlarnaal

Surk mu&;mmm e
k11 L ]

Lang Tvpe: Compad scert + LEctony Ballast | T g Thore [Svat dang
: = Enze R L5 R TR 130
Sunf ace Reflection: | Domdracion Type: Died [Ho Doniradicrs: 2 [Lanp Wabhge: 25 [Ho Langs 2
€ Compad scert + REctony Balladt | T & Fore [Srat g Tarnnal

I.:Inp'l}lpe CommehmstEtt+ v:tu:m:BaJlasr. |Ii|mmg:1~bm . |ti'mg:1\'[a1ﬁal

Figure 5. Detailed report for house lighting systems

18 Lighting Module Report_Final.doc « 9/06/2009



5.

CONCLUSIONS

CONCLUSIONS

A lighting module has been implemented in AccuRate based on the ANZHERS Electric
Lighting Calculator, developed by Light Naturally in 2007 [1]. This project accomplished
the following deliverables:

A lighting page has been implemented in the AccuRate user interface,
containing the input data fields required which include: zone length; room
surface visible reflectances; luminaire type; number of luminaires; lamp type;
lamp wattage; number of lamps in each luminaire; dimming control; and
switching control.

The calculations of energy consumption in this lighting page are entirely based
on the ANZHERS Electric Lighting Calculator, developed by Light Naturally in
2007 for the then DEWR [1].

CO,-e emissions are calculated from the electricity CO, intensities appropriate
to the postcode.

A new lighting report page has also been added to AccuRate’s summary report,
showing annual energy consumption, CO,-e emissions, the average
illumination power density. Star rating of the house lighting system will be
further implemented when the star rating algorithms are available.

A detailed lighting report is also available in AccuRate which describing the
lighting systems used in each zone of the house.
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