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The following initiatives were proposed (among others):   

• Orientation to capture passive solar radiation while excluding peak summer sun, 
• Exposed external pools to capture solar radiation, 
• Insulation within the building envelope, for the floors, walls and roof, 
• Judicious rationalisation of glazing extent to balance natural daylighting while minimising heat transfer, 
• The use of green roofs and planting elements to provide natural insulation, 
• Thermal mass inside the building to help stabilise and moderate internal temperatures. 

 
5.2 Active Measures  

The active measures proposed were more varied across the board, as more broad opportunities exist. Many of the 
students encapsulated best practice initiatives. Solar PV was incorporated into the designs in interesting ways and 
other alternatives were explored including hydro power, geothermal technologies and piezoelectric systems. 
 

 
Figure 17: Tingjun Bai - Solar PV shades 
 

The following initiatives were proposed (among others):   

• LED lighting. 
• Rooftop Solar PV. 
• Rainwater Harvesting. 
• Electric heat Pump. 
• Hydro-botanic filter pond. 
• Microinverter technology to harvest energy from gym equipment. 
• Piezoelectric energy system harvesting energy from foot traffic. 
• Solar PV as shade structures 
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  6.  SUMMARY OF CONSULTANT VETTING – Performance relative to BAU 

  
6.1 Present: Existing Opportunities 

It is common to carefully consider thermal zoning within an Aquatic Centre and to ensure separation of wet zones and 
dry zones as well as those that require 24/7 operation and air conditioning. Typically, there is significant design work 
undertaken to option the thermal envelope including: 
 

• Rationalisation of vision glazing to balance natural daylighting without compromising energy losses which are 
much greater from glazed elements than from insulated wall elements. 

• Orientation of vision glazing is particularly crucial as this can lead to opportunities for natural solar heat gains. 
• Building sealing is also crucial to the performance of the building envelope in order to minimise heat loses 

associated with air infiltration. Sealing works can include architectural detailing verified through performance 
testing. 

 
 
6.2 Future: New Build 

Students within the design studio were given the task of designing a sustainable Net zero Aquatic Centre in the St Kilda 

Triangle project site in Melbourne. All feasible opportunities for minimising the project carbon footprint and energy usage 

had to be analysed, encompassing all possible on-site and off-site active and passive solutions.  

This site would then serve as a prototype for experimentation into Zero carbon projects in other suburban areas. The 

design had to be an attraction not just for one singular end use as a swimming pool, but as a community hub. It had to 

include an indoor and outdoor swimming pool, a diving pool, café and gym, a park and rentable offices or shops to 

diversify the social and economic potential of the site. 

Students were encouraged to consider the design outcomes to maximise the indoor environmental quality of the space. 

Best practice benchmarking can be considered to include elements such as: 

• Provision of natural daylighting, 

• Elimination of direct glare and contrast glare especially off water surfaces, 

• Reduction in dark spaces throughout the building, 

• Best practice use of electric lighting to create both uniformity and interest in the lighting outcome, 

• Design to reduce noise and reverberation, 

• Design for adequate fresh air to eliminate odour. 

 

Figure 18: Gordon Hon Chun Hin, Aquatic Centre Proposal 

http://ihub.org.au/
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6.3 Baseline vs Best Practice 

Industry best practice varies between Australian states, this is reflective of the types of climate that aquatic facilities 
are designed for. Through further review of the student work, some key indicators were determined to compare a 
baseline design to a likely best practice outcome.  
 
 

Figure 19: Extract from WSP Baseline vs Industry 
Best Practice Study 

 
The following key criteria were considered by 
WSP and their colleagues to compare 
baseline date to future best practice: 
 

• Energy Consumption 
• Insulation Performance 
• Glazing 
• Air Tightness 
• Materia and Monitoring 
• Control 
• Heating Source 
• Solar PV 
• Mechanical Fresh Air supply 
• Thermal Storage 
• Landscaping 
• Water Capture 
• Water Filtration, and  
• Structure/ Materials 
 
 

6.4 Key findings   

While much of the student work focused on form and building character there was also some work undertaken to 
develop solutions for solar photovoltaic systems and in some cases to showcase these as part the building form and 
aesthetics.  
 
In vetting the student results and looking at alternatives to BAU, WSP and their colleagues assess that with an 
extensive solar PV array on an Aquatic Centre, along with a very efficient building envelope and carefully designed 
low-energy systems for mechanical services and pool filtration, it is possible to at least set a budget for annual energy 
consumption based on the contribution of solar PV on site.  
 

http://ihub.org.au/
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Figure 20: Example of rooftop solar PV array on Wyndham Aqua Pulse 

 
An array of high-performance solar panels at 400-440W per panel with a roof spatial utilisation of around 65% allowing 

for panel access space, offsets from edges and miscellaneous obstructions, the total system output is likely to be of 

the order of 175-200 kWh/m2 pa of gross roof area.     

http://ihub.org.au/
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 7. CONCLUSIONS 

 

7.1 Conclusions and Next Steps 

Approximately one dozen individual Aquatic Centre projects were worked on as part of IDS-05, with each investigating 

novel concepts to complement the brief under development and the additional exciting features that benefit the public 

and environment. Students from both architecture and engineering background enjoyed expert input from both the 

industry consultants, but also the client representatives who all combine extensive knowledge in the design of such 

centres.  

As part of their design process, students investigated low carbon design solutions, such as solar-efficient building 

forms and they developed their projects with thermal zoning in mind. On one hand projects explored opportunities for 

passive heating as well as the application of renewable energy supplies.  

Most of the solutions investigated by the students focused on passive measures (e.g. orientation, material selection, 

insulation) to reach Net Carbon, but some mechanical/electrical systems (such as electric heat pumps. Hydro-botanic 

filter ponds, or solar PV) and managed to consolidate the inclusion of these measures with the aesthetics of their 

design.  

The integrated design process was seen by students as a revelation in terms of how their design thinking can be 

influenced by environmental performance constraints. With the absence of the use of a dedicated tool for ESD 

analysis, most designs tackled environmental issues from a high-level/ master-planning view. The collaboration 

between architecture and engineering students worked well at the outset of the semester, but lost momentum towards 

its end. This likely has to do with the requirements to teach classes online, as well as a mismatch in expectations 

between architecture and engineering output and assessment. These are lessons learned to weave into any future 

IDS.  

After the final project submission/presentation, the industry consultants engaged in a vetting process to extract the 

essence of the most innovative concepts to then add more articulation around those. In parallel, the UoM academics 

gathered feedback from all project participants about the effectiveness and quality of the integrated design process, in 

order to feed back this information into this 100% complete IDS-05 outcomes report.   

 

APPENDIX A – Engineering Consultant Vetting Report 

APPENDIX B – Student Work 
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