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ECOLOGICAL SUSTAINABLE DEVELOPMENT 
Case Studies - Background Information 

 
In response to recent workshop facilitated by sbe on ‘Environmental Sustainability Review,  
the following design information for NSW government schools is provided to assist in the 
review and case studies. 
 
For new government school buildings in NSW an extensive range of ESD initiatives have been 
incorporated into the design, systems, materials and fittings being delivered under the Building 
the Education Revolution – Primary Schools for the 21st Century (P21). 
 
The template designs used for the P21 projects have been developed by DET over the last 35 
years. One major component of that development is the research, trialling and performance 
measurement of a range of ESD initiatives which are now seen as a natural part of a project and 
not something ‘special’ or additional.  
 
This extensive and ongoing research has culminated in the designs attaining the following 
Green Star Ratings: 
 
Component Design Range (CDR) – non air conditioned or evaporative cooled zones 
 

 5 Star (recognises Australian Excellence) 
 1,311 buildings in P21 

 
Component Design Range (CDR) – air conditioned zones 
 

 4 Star (recognises Best Practice) 
 202 buildings in P21 

 
Modular Design Range (MDR) – all areas of NSW 
 

 4 Star (recognises Best Practice) 
 207 buildings in P21 

 
Total buildings at 4 – 5 Star = 1,720 
 
The Green Star rating was undertaken by ARUP and their summary reports are attached at  
Tab A. 
 
ESD INCLUSIONS 
 
Innovation/Solution/System Impact Improved….. 

 
Natural light is maximised by roof strip lights integrated 
with roof ventilation. (See Diagram 1) 

 

EE,TC 

 
Artificial lighting utilises highly efficient luminaries – T5s 
 
 

EE 



 

 
Control of Lights is by a switching system linked to the 
period bell or timers. 

 

EE 

 
Star rating of white goods and other equipment maximized. 

 
EE 

 
Optimum building orientation allows control of sunlight 
penetration to assist passive control of heating and 
ventilation. 

 

 
EE, TC 

 
Natural cross ventilation is the primary means of achieving 
good air movement and comfort conditions, assisted by roof 
turbo ventilators. Room and ceiling spaces are both 
ventilated. (See Diagram 2) 
 

EE,TC 

 
Heating is designed for optimum efficiency and safety. Gas 
convection heaters are preferred. 
 

EE,TC 

 
Insulation (two layers in roof and one in walls) reduces heat 
gain in summer and heat loss in winter. Selection is to avoid 
products containing formaldehyde and volatile organic 
compounds (VOC). 

 

EE,TC 

 
Use of building overhangs eg eaves and covered ways. 
Buildings have 2.4 m verandahs. Other windows where sun 
penetration may be an issue, sun screens installed. 

 

EE,TC 

 
Internal blinds provided to all windows. 
 

EE, TC 

 
Ceiling and wall fans installed. 
 

TC 

 
3 – 5 kW photovoltaic cells (PV) installed.* 
 

EE 

 
Low or nil VOC (volatile organic compounds) materials and 
finishes are specified to minimise off-gassing, have reduced 
PVC and toxic chemicals content, and low or nil 
formaldehyde.  

 

IAQ 

 
Low maintenance finishes and materials are chosen to 
minimise cleaning with VOC emitting substances.  

 

IAQ 



 

 
Carpets are either 100% wool level loop or 90% wool, 
Spaced Dyed Nylon. 

 

IAQ,TC 

 
Soft underlay: either high density needled underfelt, high 
density bonded polyurethane foam, natural rubber underlay 
or pad underlay using recycled textile fabric. 
 

IAQ,TC 

 
Adhesives: non-solvent, low odour, commercial grade, 
suitable for double bonding and direct stick application. 

 

IAQ 

 
Heat bonding Tapes: low odour and low smoke, commercial 
grade fibre and cotton thermoplastic adhesive tape. 

 

IAQ 

 
Paints/Finishes - Low solvent (VOC) and low odour latex 
(acrylic) paint for ceilings and internal walls. 
 

IAQ 

 
Pinboard walls - Fabric faced foam or polyester backing, 
must be glued to the plywood wallboard lining substrates by 
the manufacturer off-site, using water-based adhesive. 
 

IAQ 

 
Timbers: 

• No Rainforest timbers unless plantation grown 
• No timbers from high conservation forests 
• Use recycled timber, engineered and glued timber 

composite products, timber from plantations or from 
sustainably managed regrowth forests. 

 

N/A 

 
Termite management: 

• No chemical pesticides and termiticides to be used. 
• Preventive treatments to be by physical means and 

careful design to minimise risk. 
 

IAQ 

 
Tapware meets 4 WELS. 
 

WE 

 
5,000 to 10,000 litre rainwater tanks (RWT) installed* for: 

• Landscape maintenance 
• In certain circumstances connections to WCs 

 

WE 

 
 



 

 
LEGEND 
  EE Energy Efficiency 

TC Thermal Comfort 
IAQ Indoor Air Quality 
WE Water Efficiency 
 

* During the BER P21 Program, PVs and/or RWT were some of the items (ie items that did not 
impact on the structure/intent and could be easily fitted at a later date were selected) to be 
descoped from a project if needed. Schools where this occurred are now having them installed. 
 
 
 
Diagram 1 Light Strip Design 
 

 
 
 
Diagram 2 Natural Cross Ventilation 

 
 
 
 



 

 
EXCLUSIONS 
 
1. Performance Glazing 
 
Consideration has been given to installing Performance Glazing to DET products. However, 
after undertaking a Green Star Rating of the CDR home base in 2007, it was determined that the 
addition of this glazing style to the CDR would have nil impact. This was the view of the 
University of New South Wales’s (NS Global). 
 
 
2. Rainwater Tanks Pumps 
 
RWTs were to be installed in P21 projects. Where possible these tanks were to operate on 
gravity feed.  
 
The installation of RWTs without pumps has a twofold strategy: 
 

a. To capture a portion of the stormwater runoff and recycle for landscape 
maintenance through a gravity feed system 

b. To demonstrate to students that a number of activities eg landscaping/gardening 
can be achieved without the attachment of electricity (ie energy savings) through the 
application of physics 

 
 
PERFORMANCE MEASUREMENT 
 
1. Improved Energy Efficiency – Natural Light 
 
Energy efficiency is achieved through the introduction of a sophisticated light strip design that 
maximises natural light while minimising heat gain into rooms. 
 
The following graph demonstrates the amount of natural light available in a CDR Home Base 
from lux level recordings measured over the course of a day. 
 

Lux Levels at Different Locations Within a Home Base 
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2. Improved Energy Efficiency - Artificial Light 
 
Research into and measurement of the impact of changing the lighting specification to T5 lamps 
has resulted in a 13% decrease in electricity consumption. This result was calculated by 
measuring pre and post energy consumption at over 50 schools where new luminaires were 
installed throughout the schools. 
 
 
3. Improved Thermal Comfort  
 
The positive outcomes of the thermal comfort design of the CDR home base are demonstrated 
in the following data. The data provides a comparison between the BOM temperature, an 
external, locally logged temperature and internal temperatures at seating height. 
 

 

 
 
 
 
Further the design of the CDRs also moderates the external temperatures. Over a three year 
period during Term 1, BOM temperatures were compared to internally logged temperatures. 
Using 29.5ºC as the benchmark, a total of 88 ‘BOM’ days  
(all sites) were recorded while only 62 days (all sites) above this benchmark were recorded 
internally.  
 
On average 11 days per Term 1 were above 29.5ºC for BOM while within the CDR only 5 days 
per Term 1 were above 29.5ºC. (Note these are temperatures recorded during ‘school hours’). 
 
 
4. Improved Water Efficiency 
 
Although the products specified for use in schools have a high WELS rating, greater water 
efficiency is achieved when these products are combined with a curriculum element. In 
conjunction with Sydney Water a range of curriculum resources and tools were developed to 
improve water conservation in schools. These tools and resources are available on the DET 
intranet site. 
 
 
 
 

Internal 
Internal 
External 



 

 
From advice from Sydney Water, water usage targets were established for primary and 
secondary schools. For primary schools these were: 
 

 Good 9 litres/day/student 
 Excellent 6 litres/day/student 

 
Extensive monitoring was undertaken at a number of schools to assess the impact these 
curriculum resources could have on water consumption. The results of that monitoring at a few 
of the schools are indicated below using the draft NABERS for Schools Star Rating System for 
Water. 
 
  Pre Star Rating Post Star Rating 

School A 2.5 5.0 

School B 2.0 4.0 

School C 1.5 3.0 

School D 3.0 5.0 

School E 0.5 5.0 

 
 
C.M. Wilson 
Manager, Scope Development & Asset Planning 
2 May 2011  
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