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Identifying the Boundaries
We limited the definition to:
• building scale
• heat waves
• power outages

Source: Attia et al, Resilient cooling of buildings to protect against heat waves and power outages: Key concepts and definition,
Energy Buildings, 2021
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Background
Why Resilience?

➢ longer and more intense heatwaves
➢ risk of power outages
Source: (IPCC). Climate Change 2001: The scientific basis. Contribution of Working Group I
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Sendai Framework for Disaster Risk Reduction
• Vulnerability and
Capacity
• Exposure (persons and
assets)
• Hazard characteristics,
including multi-hazard
• The environment

•Invest in forecasting,
early warning systems
and hazard-monitoring
tailored to needs of users
•Consider climate change
scenarios and impact
•Ensure infrastructure
remains safe, effective,
operational

1.
Understand
the risk

2. Strengthen
governance
to manage
the risk

4. Enhance
disaster
preparedness
and Build
Back Better

3. Invest in
risk
reduction
practices for
resilience

• Accountability for
disaster risk creation
• All sectors responsible
for risk reduction
• Integrate risk reduction
into mainstream laws,
regulations, policies and
practices

• Reduce exposure and
vulnerability
• Prevent creation of new
risks
• Invest in structural and
non-structural measures

Process for “temperature hazard” management based on Sendai Framework for
Disaster Risk Reduction
Source: United Nations. Sendai Framework for Disaster Risk Reduction 2015-2030. Geneva 2015
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Definition of Resilient Cooling Characteristics
and Risk Factors

Source: Attia et al, Resilient cooling of buildings to protect against heat waves and power outages: Key concepts and definition,
Energy Buildings, 2021
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Definition of Resilient Cooling of Buildings
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Important Parameters for Resilience Assessment
1. Thermal Conditions: designed, minimum, critical
2. Weather: average, extreme, future, extreme future
3. Disruptive Events: heat wave, power outage
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1. Thermal Conditions

• ISO 17772 P1-2
(PPD, PMV and adaptive
Model)
• Limitation of the thermal
comfort model
-> ASHRAE 55
-> EN 15251
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2. Future Weather

➢ Webinar 2 of this series
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3. Heatwaves
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Categories of KPIs
a. IEQ / Thermal Comfort Metrics
• comfort, thermal safety, indoor overheating degree …

b. Energy Metrics
• energy use, power demand, carbon emissions, …

c. HVAC and Grid Metrics
• SEER, SCOP, recovery time…

d. Specific KPIs, relevant to specific cooling technologies
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Conclusions
− Any definition of resilience must be based on the identification of a
specific shock or disruption.
− Designer must specify and distinguish, the resistance and robustness
conditions against heat waves and power outage events.
− Resilient cooling design is an urgent requirement for future proof
buildings.
− Building operation systems and building management systems will play a
significant role in applying the adaptation strategies and risk mitigation
plans in collaboration with buildings users.
− Resilience is a process, and its criteria should be addressed integrating
user experience during shocks is essential to increase the emergency
learnability and feed the preparedness loop.
12

12

Philipp Stern
philipp.stern@building-research.at
Institute of Building Research & Innovation
Vienna, Austria

13

13

