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Research Idea – Fire Safety of Sustainable Building Design 

Thanks for your interest in ‘Fire Safety of Sustainable Building Design’. Included here are short 
summary of a few research ideas. If interested, please get in touch to discuss a PhD. research, 
dennis.pau@canterbury.ac.nz. Globally, the following research aligns with a few UN Sustainable 
Development Goals, namely Goal 7, 11 and 13. A sustainable city starts with fire-safe buildings 
where innovations are incorporated safely because building fires have profound impact on a 
community’s social, economic and environmental development.  
 
 
Fire Safety of Building Greenery System 
Building envelope design regulates the heat transfer in and out of a building and has a profound 
impact on building’s energy efficiency. Building greenery systems (BGS) provide an innovative 
solution to improve the thermal performance of a building through lowered energy consumption, 
and assists urban adaption to changing climate. With increasing global awareness to tackle climate 
change and to ensure sustainable and resilient urban development, the incorporation of BGS onto 
tall buildings becomes a favorable design option. BGS have been utilised in New Zealand buildings 
as interior surface finish and exterior facade on low- and mid-rise residential buildings. Despite the 
benefits, the concept of having combustible vegetation over building exterior creates a fire safety 
dilemma due to the risk of fire spread. 

  

   
 
The disastrous consequences of 2017 Grenfell Tower fire are apparent, with rapid vertical fire 
spread that was beyond the firefighting capability. From fire safety perspective, different vegetation 
characteristics produce varying burning behaviour, depending on the species, moisture content 
and design of the support systems, thus more research is needed to ascertain the fire safety 
implication due to BGS design selection. A well-scoped PhD. research coupling multi-scale fire 
experiments (e.g. thermal analysis, cone calorimetry and full-scale setup) and numerical 
computational fluid dynamics (CFD) fire simulation is a feasible approach to assess the 
flammability of BGS and to develop suitable mitigation strategies, to prevent rapid vertical fire 
spread in tall building scenario.  
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Fire Safety of Building Integrated Photovoltaic System 
Photovoltaic (PV) is one of the low-cost, renewable alternatives for electricity generation and has 
become an attractive addition onto new or existing buildings to enhance sustainability and to 
reduce carbon emission for the built environment. According to International Energy Agency (IEA), 
PV electricity generation continues to increase from 12 TWh in 2008 to 821 TWh in 2020, and in 
2019, 3.1 % of the global electricity generation was contributed by PV systems. In New Zealand, a 
few energy companies have planned large-scale PV projects aiming to generate 4 TWh annually. 
In the last few years, global and local sustainability ambitions have shifted from ensuring 
sustainable development to achieving net zero emission, which will require the continuous growth 
in BIPV applications to achieve these objectives. The common large-scale implementation of BIPV 
is over the roof of warehouse buildings where expansive flat roof area maximises the solar 
radiation received thus enhancing the performance of BIPV system. 
 

   
 
Fire dynamics in confined space below PV module coupled with traditional fire safety design 
approach have created the potential for extensive roof damage when exposed to BIPV fires. The 
reradiation predominantly from the deflected flame underneath PV arrays, preheats and ignites the 
adjacent roofing material. The fire performance of roofing materials is often limited because roof is 
unoccupied and exposed to external environment thus without much life safety design concern, 
and often thermal and acoustic performances are being prioritised over fire performance. 
Therefore, continuing knowledge contribution towards BIPV fires remains a research priority, and a 
well-scoped PhD. research coupling multi-scale experimental and numerical study could evaluate 
the large-scale BIPV fire spread over flat membrane roof system, from which suitable mitigation 
strategies to prevent extensive property damage could be developed. 


