
����
����

����
����

����
����
����
����

����
����������������������������������	
��� ��	
�����	
�����	
����	�
� �	�
��	�
��	�
�� ���

����
�
�����������
�����������
�����������
���������������	
���� �����	
���������	
���������	
����� ���

����
����
����
����
�

���������������
��

�����������
�
�
�

�
�
�
�
�

���  �! "�#��$�%&�����%'�� %!�%#���%#���� �#(��%��� ���# ��)������������



����������	
������������	
������������	
������������	
��� ���
����
*�#(� ��&(#�%&� �++ ,%#�%&� - �� ./� # � �/0�  -� #(�� �%��& �� + %�,!�$� �#� � ,�� �+(  �� �%�� �%��&��
�--�+��%+��!���,�����%�#(��������1������ '�$��'���� &  $� �� �#,%�#����- ����'�%&�2��(��������#1 �
���!�������� %��1(��! ����%��&�����+ %�,!�$�"����&( #�%&��#��+(  ���#(�%�%�+������2��(��-���#�
�#�!��-� !�#(��+ !! %����+��#� %�#(�#��#����! ����+  % !�+���# ����'��-�, ���+�%#���&(#�%&�3#(��
#���� -���&(#��!��%���,��$��%��+(  ��4� %�#(�%�# �# ,�%� %��%$� --����%��$�$2��(����+ %$����#(�#�
�%� #(�� ���#� ��&(#�%&� ���#�!�� 1���� $���&%�$� # � ,���  �$��� ����� �--�+��%#� ��!��� �%$� -�##�%&�)� �%$�
$,�� # � #(�� � 1� + �#��  -� �%��&�)�  '��5��&(#�%&� 1��� +  !! %� ���+#�+�2� �(��� ��+#� %� $����� 1�#(�
#(�������,��)��$�%#�-����( 1��%��&����'�%&��+�%�"�� !�$�)��%$��� '�$���#(���%- �!�#� %���6,���$�
# ��--�+#�'����,%$��5#�7������&(#�%&��,$�#��#�� ,�� �+(  �2�
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%�� ���� %�1(�� �� ����"����'�� �#���� ! ��� �+ % !�+�� �# � ���'��-�, ���+�%#���&(#�� %����"�+�,���
#(���%�#�����%�,�(� -�+,���%#�# ��#��#���&(#�����+ %��$���"���(�&(���#(�%�1(�%�#(�������  ����#�%&)�
#(��� ��� #�,�)� ( 1�'��)� �#� ���  %��� - �� �� '���� �( �#� #�!�� 3!,+(� ����� #(�%� �� ��+ %$42� �(�� # #���
�%��&��,��$�$,��%&�#(���%�,�(�+,���%#�����6,�'���%# �# � %�����-�1���+ %$�� -�% �!��� ����#� %2�
�(�� #(������� %�,��$�# �9,�#�-�����'�%&�#(������&( #�� %����#(���--�+#�#(�#��1�#+(�%&���&(#�� %��%$�
 --� (���  %� #(�� ��-�5���%�  -� #(�� ��!��2� �&��%� #(�� "� ���-� ��� + ���+#)� ��!�5��-�� ��� ��$,+�$� 1�#(�
�1�#+(�%&)�( 1�'��)����#(����!�����% #���6,���$�# �  ����#��- ������ %&���+(�$���#(���! ,%#� -�
#�!��3�%������4�"�- ���#(����!��%��$��# �"�������+� $����� %&����%$�#(���! ,%#� -��%��&��,��$�
��� ����2� �(�� �+ % !�+��  -� #(�� �!��+#�  -� �1�#+(�%&� � �� + !���+�#�$� �%$� $���%$��  %� #(�� #����  -�
-�##�%&�)��%$)�#(��+ �#� -���!��)���" ,�)�$��� ���� �%$����+#��+�#�2��(�����,�#�� -��%��%�������#�7�%&�
���� #(���� -�+# ��� �%# � + %��$���#� %� - �� #(�� ,���  - � -�, ���+�%#� ��!��� �%� #(�� �'���&�� � �#(��%�
�����# ��� �+(  �)� �( 1)�#(�#��#���� �+ % !�+���# �#, �%�-�, ���+�%#���&(#�� --�1(�%����'�%&��� �  !�
- ���� ,%$�.�5./�!�%,#��2 . �
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�:	��������8�
�:	��������8�
�:	��������8�
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��1�-�, ���+�%#�#,"����!����� $,+���� ,%$���0�! ��� ��&(#�#(�%� �$���-�, ���+�%#�)��%$�(�'��
"�##���+ � ,����%$���%&�3&  $�+ � ,����%$���%&�!�7� � "9�+#���������! ���%�#,�����%$�"��&(#4 � 2�
�(���� '��� %��%�#(�����#�# � '��5��&(#��%$�#(���%� #����#� %� -�%�1���!������� ,�� �$�����!���-����
���� #(�� ���!���� -�+# ��� #(�#� ���$� # � ,%%�+������� �% ��&�� + %�,!�#� %� "�� �;��#�%&� ��&(#�%&�
���#�!�2� �-� � ,�� -�, ���+�%#� ��&(#�%&� ���#�!� ���  '� �� ./����  �$� �#� ��� ��7���� #(�#� �#� ��� + %�,!�%&�
! ����%��&��#(�%��#�%��$��# 2���'�����--�+��%#�-�, ���+�%#���&(#�%&����#�!�- ��+�����  !��(����%�
�%��&��+ %�,!�#� %� -�<�=���*�##�������6,����!�#��) � �$���������--�+��%#����#�!��+�%�(�'���%�
�%��&��+ %�,!�#� %� -�,��# �>�?�*�##�������6,����!� #��2��
�
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�� '�$��#(����&(#�%��$�$2��(��+�,��#�'��-�+# ���- � �#(���&�%��������%' �'��#(��- �� 1�%&@�

�  
�$�������--�+��%#���!����#����"��%&�,��$2��
�  ��!����-��+#�'��-�##�%&���%$�$�--,�����% #�"��%&�+� ��%�$���&,�����2���&(#� ,#�,#�-� !�$��#��

-�;#,����+�%�"�� ��$,+�$�"�� ��� !,+(����>/0� >2���&(#�-�;#,���� �( ,�$�"��+���%�$��#�����#�
 %+���'��������2�

�  
��7� + � ,��$�  �� $,�#�� +�����  !� �,�-�+��� =� �(�� ��- ��+#�%+��  -� 1���� �,�-�+��� ������ �%�
�!� �#�%#� ���#� �%� � ,�� ��&(#�%&�$���&%)� ,��# �A�0� �  �����+�%� ���,�#� �-�1���� �,�-�+��� ����
% #���&,������+���%�$ .A 2�

�(�� �++,!,��#�'�� � �����  -� ����#(���� -�+# ���+�%� �� �,�#� �%���&(#�%&���'����B�0� � 1���#(�%�+ ,�$�
"���+(��'�$�1�#(�� ,��+,���%#���&(#�%&����#�!2�
����
����

                                                 
1 The analysis has been based on a function developed by A. Carriere and M. Rae,  published in: “Economics of Switching Fluorescent Lamps”, IEEE 
Transaction on Industry Applications, Vol. 24, No. 3, May/June 1988.  
2 Sustainable Energy Development Office – Government of Western Australia, Technology Table 1, ‘Section 5.1 – Lighting in Commercial Buildings 
and Offices’, Energy Saving Manual – Energy Smart Toolbox, http://energysmart.com.au/sedotoolbox/index.asp 
3 Platts Research & Consulting, 2004,  ‘Boosting Lighting Efficiency with Reflectors and Maintenance’ and ‘Light Output Declines With Time’, 
available at http://www.bchydro.com/business/investigate/investigate6014.html 
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���#(���,!�%�������6,����!�#����%$����,!�%����#(��! ���,��!�%#�- ����&(#2��,�#�����%��#�%$��$��
���� �� $,+�$� 1(�+(� ��+ !!�%$� #(�� !�%�!,!� ��&(#� �,;� ��'���� ��6,���$� # � �� '�$�� #(��
���� ����#�� ��&(#�%&� ��6,���!�%#�� - �� �� #��72� �(�� -  �� 1�%&� #�"��� ���#�� #(�� ��+ !!�%$�$� �,;�
��'����- ������+#�$��������%����+(  �2�
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Source: AS1680.2.3 (Interior lighting, Part 2.3: Educational and training facilities) 
Type of interior or activity Illuminance 

lux 
Classrooms:                                                                   General use classrooms 240 

Laboratories, Music Rooms 320 
Libraries:                                                                           Audio listening areas 160 

Audio visual areas, Book Stacks 240 
Circulation & Amenity Areas:   

 Toilets, change rooms, locker rooms, cleaners rooms 
80 

 Corridors, passage ways, ramps 40 
Stairs Internal: 80 External: 20 

Entrance halls, lobbies, foyers, waiting rooms 160 
Enquiry desks 320 

Administration areas:           General tasks involving typing, reading, writing 320 
Background/environment 160 

Meeting rooms 320 
Training rooms, seminar rooms 240 

Photocopying Intermittent: 160 
Sustained: 240 

First Aid Centres Rest rooms: 40 
Treatment rooms: 400 

Cafeterias/ Kitchens General: 160 
Counters, food preparation, 

cooking, washing up: 240 
Indoor Sports Facilities Recreation & training: 300 

Competition: 500 
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3#(��+ �#� -�#(����$�'�+���+�%�'����-� !�G/��# �G>/ �4)�(���$�-� !��%�#�,!�%#�(����",��%������ ��
�( ,�$�"���'����"���# �� �%�-� !�#(���%-���#�,+#,�� ��,�#��%�"���#��	%�#2 �
�
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�  �#�/� ��<�$�--���%#�� +�#� %���%�#(���  !�"��%&�!�� �,��$2�
�  �#� $��7� (��&(#� - �� +�����  !�� �%$�  --�+��)� �%$� �#� # (�� -�  ��

��'���- ��&�%����������&��1�����,+(����+ ���$ ��2��
�
*(�%�# �#�7��!���,��!�%#�@�

�  �(�� �! ,%#�  -� ��&(#� �� �  !� ��+��'��� -� !� �#�� 1�%$ 1 �� 1����
'���� �#� $�--���%#� #�!���  -� #(�� $��� �%$� ����2� �,;� �� �$�%&��
�( ,�$� "�� #�7�%�1(�%� $��� ��&(#�%&� ��� �#� �� !�%�!,!)� #(�#� ��)�
�������%�#(��! �%�%&� ����#���%�#(���-#��%  %�$���% $�%&� %�#(��
� +�#� %� -�1�%$ 1�)� �)� %��%� '��+��#�$��2�

� � � � ����
� 1�# �#�7��!���,��!�%#�@�� � � � � ������

�  �(��!�#����������!����# �,����%$����$2���!�������+� �#(����%� ��1(����� ,�1��(�# �#�7��
!���,��!�%#� ��� 1� # � ��##��� #(�%� #�7�� % #��  -� ���$� %&2� �,;� ���$�%&�� +�%� '���� "�� ���
!,+(����>�5A���,;�1�#(�%���$��#�%+�� -� %�����-�1�+ �%#�!�#���)�� ��#����&  $����+#�+��# �
#�7����+ ,���� -�!���,��!�%#���%�#(����!��&�%������  ��#� %��%$�% #��#(��� 1��#�-�&,��2��
: '�!�%#� -��� ����%����#(����%� ��1�����--�+#�#(�� ���$�%&�� �#���# �!�%�!�H��! '�!�%#�
�#�#�!�� -����$�%&2��#�%$�%&�"�#1��%���&(#�� ,�+��� �%$���%� ��1����� 1����,;����$�%&�2�
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��  �� ���%�� 1���� (�'�� #(�� �+���� ,��$)� % #�$� �#� #(�� " ## !2� �(�� ����� - �� ����� >� �� A� �%� #(��
�;�!�����" '��1 ,�$�(�'����# #���-�  ������� -�.�2/ !#���;�I!#���J�..�2/! � 2��
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�%� <��!!M.�*)� .���!!M><*)� �%$� ./��!!M/�*2� 
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�#���� ,��� ����� �--�+��%#� >�!!� K�.�L� #,"��� 1(�+(� + ! �� �%� <��!!M��*)�
.���!!MA�*)� ./��!!M<A*2� F���� %�1� ���#�!�� !��� (�'�� . <!!� K�/L� #,"���
�%�#����$)�#(����+ !���%�//�!!M.A*)�../�!!M��*)��%$�. A/�!!M>/*2��
����
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�
�
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�
�
����

                                                 
4 For an excellent description of how fluorescent lamps work and what ballasts do check out http://home.howstuffworks.com/fluorescent-
lamp.htm/printable.  
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5 To estimate the power used by other sized Mercury Vapour or Metal Halide lamps multiply the lamp watts by 110%. 
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A photocell sensor detects the levels of natural 
light and turns lights off or down when sufficient 
day-lighting is available. This option will 
generally involve re-wiring of circuits and 
replacement of existing control gear.  
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6 Based on maximum corrected input power Energy Efficiency Index classifications B1 & B2 stated in Australian MEPS for Fluorescent Ballasts. 
7 Sustainable Energy Development Office – Government of Western Australia, Technology Table 1, ‘Section 5.1 – Lighting in Commercial Buildings 
and Offices’, Energy Saving Manual – Energy Smart Toolbox, http://energysmart.com.au/sedotoolbox/index.asp 
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STEP 1 – COLLECT INFORMATION  
 

·  FIND OUT WHAT TYPE AND HOW MANY LIGHTS ARE USED IN YOUR 
SCHOOL 

·  MEASURE OR USE FLOOR PLANS TO CALCULATE FLOOR AREA 
·  SURVEY STAFF/TEACHERS AND ROOMS TO FIND OUT HOW LIGHTS 

ARE USED AND IF OPERATIONAL TIMES CAN BE REDUCED  

STEP 2 – CALCULATE THE ENERGY EFFICIENCY  
 

·  USE THE INFORMATION FROM STEP 1 TO 
DETERMINE THE WATTS PER SQUARE 
METRE FOR EACH ROOM  

HIGH WATTS/m 2 
> 12W/m2 

LOW WATTS/m 2 
< 12W/m2 
 

USE OPTIONS C 
TO INCREASE 

ENERGY 
EFFICIENCY OF 

LIGHTING 
SYSTEM 

MEASURE LUX LEVELS 

�

N����
���
������
��
��
��	��������
�
��
	�����:������������������
� �

AVERAGE LUX READINGS < 40% ABOVE STANDARDS 
 

�$� (�� 5�( ��( �� ��!��)�$��#�� -�;#,���� �%$� �  !� �,� -�+��)�$��7�1����+ � ,��)� �%$�
�%�--�+��%#���-��+#� %��-� !�-�##�%&��+ ,�$�"�� ��$, +�%&�#(�� �! ,%#� -� ��&(#��'����"��2�
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AVERAGE LUX READINGS > 40% ABOVE STANDARDS 
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 -� #(�� �!��+#�  %�  ++,��%#�� �%$� '��,��� 6,���#�2� �-� $ �5��!��%&� 1���� ��6,���� #(��
�%�#����#� %� -���-��+# ����%$M ��#(����� ��#� %�%&�  -���!����%�-�;#,���)��$'�+���( ,�$�
"��  "#��%�$� -� !� �� ��&(#�%&� ���+�����#�  �� #(�� �%-�� �#�,+#,��� �,�#��%�"���#�� 	%�#2� �%�
�$$�#� %)� �%�  ����#� %�� �� !��%#�%�%+�� ���%� �( ,�$� " �� ��#�"���(�$� 1(�+(� �%+�,$���
&� ,����!�������+�!�%#��%$���&,����+���%�%&� -���!� �-�;#,�����%$��  !��,�-�+���# �
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ROOM:     ��������������������	
������
��                                                           TIME OF AUDIT:  �����
�
 

NOTES TYPE OF LAMPS AND USE 
eg’s 
28W T5 FLURO, 
36W T8 FLUORO, 
60W INCANDESCENT 
 

NUMBER OF 
FIXTURES AND 

LAMPS (STYLE & CONDITION OF DIFFUSERS, CONTROL SWITCHES 
USED, ARE ALL GLOBES WORKING) 
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GENERAL OBSERVATIONS 
 
ROOM COLOUR                                               
�����	�
����"���

����"�	��
����
USE OF DAYLIGHTING                                   ����������"���	������������"�����
�	!������
����� ��������������
HAVE LIGHTS BEEN LEFT ON                                                         �����%��
��
��"��
����  

WHEN NO-ONE IN CLASSROOM?��������������������������������������������������� ����������������������������������������
 
SURVEY QUESTIONS RESPONSE 
 
ARE LIGHTS TURNED OFF AT: 

·  LUCHTIME? 
·  RECESS? 
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ARE LIGHTS TURNED OFF WHEN TEACHERS FINISH FOR  
THE DAY? 
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DO STUDENTS & TEACHER THINK THERE ARE ENOUGH  
LIGHTS? 
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DO TEACHERS ONLY TURN ON LIGHTS THAT NEED TO BE 
TURNED ON BASED ON TASK TO BE PERFORMED AND/OR  
AVAILABLE NATURAL DAYLIGHT? 
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5Mtrs 

7Mtrs 

LUX READINGS ��� �
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