


“Greenfurbishment” 

Sustainable Building 

Refurbishment at UOW 













Ecologically Sustainable 

Development Design Standard 



Environmental  

Management Plan 

• Aspirational Targets. 

• 5% reduction per year on energy and 

water consumption. 

• Energy and Water Savings Action Plans. 



Council KPI’s 

• Energy Consumption 0.59 GJ/m2. 

• Water Consumption 8.5kL/EFTSL. 







UOW Sustainable Buildings  

Research Centre (SBRC) 
 



Demonstration 

Inspiration and 

Education 

Industry 

Community 

Regulators/Standards 

Professional Bodies 

Retrofitting for Resilient and 

Sustainable Buildings 

$25.1m Federal Government EIF grant 

$1.2m NSW Government grant 

Living 

Laboratory 

Program 

Transformational 

Technical Training 

Yallah TAFE 

Sustainable 

Buildings 

Research Centre 



 

 

Sustainable Buildings Research Centre 

• Targeting: 

o 6 Star Green Star. 

o First Australian building to achieve „Living Building  

Challenge certification. 

• Net Zero Energy + Water Export. 

• Green IT, low-e lighting, natural ventilation and advanced 

HVAC. 

• Environmentally friendly materials. 

• The building will be a demonstration and research 

testbed. 



 



Summary Matrix 



 



Research Activities 

• BlueScope and Fraunhofer ISE - BIPVT  

Retrofit systems ($0.47m grant). 

• Low Income Energy Efficiency Program grant ($2.3m ) - education 

and retrofitting. 

• Steel Manufacturing Industrial Transformation Research Hub 

(development of steel products for resilient buildings). 

• Sustainability, resilience and thermal comfort in aged-care facilities. 

• Building Management System optimisation for complex buildings  

(collaborating with CSIRO). 



Living Laboratory Program  

Domestic Buildings 

• Retrofitted with new and sustainable systems/products. 

• Socio/psychological studies of occupant behaviour and 

use of technologies. 



SOLAR DECATHLON CHINA 2013 - DATONG 



The Solar Decathlon 



Transforming our houses... 



... into sustainable homes 



 



Engineering Building 

Greenfurbishment 



Client Objectives 



Retrofitting 

Solar PV 

New roof better insulation 

Retrofit Opportunities 

• Site Connections. 

• Water Consumption. 

• Electricity Consumption. 

• Lighting. 

• Thermal Comfort. 

• Space Utilisation and Amenities. 

• Maintenance. 

• Occupant Engagement. 



What was measured? 



Power Distribution 



When is the power being used? 



Air-Conditioning 



Lighting 



Electricity Consumption 
• During week 1 of session (3 – 9 March) 1,650 kWhr. 

• $14,582 p.a. 



The Headlines 

• Air-conditioning large consumer. 

• Lighting and power usage in occupied 

relatively low. 

• Lighting in common areas! 

• Limited water-saving opportunity. 



 

• High electrical base load 

and increasing peak 

loads. 

• Lighting is energy 

inefficient and highly 

variable in quantity and 

quality. 

• Minimal or no wall and 

ceiling insulation. 

• Significant penetrations 

in building envelope. 

leading to heat loss/ gain 

• Inadequate night purging 

of building.  

Loss of shade trees has caused heat issues.   Upgrade 

external sun shading and install ceiling fans. 

Opportunities for cross-ventilation of offices. 

Inadequate fresh air to these offices 

– convert to open plan. 

Refurbishment – ESD Opportunities 

Upgrade amenities with higher-rated devices. 

Replace old air-con 

system with mixed-

mode. 

Opportunity 

for additional 

bike storage. 



Retrofitting 

Lessons Learnt 

• Green Star. 

• LBC. 

• Building fabric. 

• Energy. 

• Occupant behaviour/comfort. 

• Regulatory compliance. 



Greenfurbishment 

1. Balance with strategic developments. 

2. Environmental framework/targets. 

3. LBC dictates social importance. 

4. Building audits imperative. 

5. Research linkages. 

6. Showcasing environmental benefits is 
challenging. 

7. Greenfurbishment is not easy. 


