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Fire Fighters what?
CNVVF is the national, public 
organization for fire and rescue in 
Italy, under the Italian Ministry of the 
Interior

… and

Fire and Technical Rescue
• Any kind of emergency technical 

rescue
• Fast response to natural and man-

made disasters at a national and 
international level

• Wildfires (nat’l level) and WUI fires

Our mission:

Fire Safety
• Authority having jurisdiction over 

fire prevention for civil and industrial 
facilities

• Developing fire safety regulations
• Research on fire safety matters and 

material testing
• Fire investigation



Introduction

Buildings & constructions 
accounts for 40% of energy-
related CO2 emissions in cities

Source: REN 21 Renewables in cities 2019 Global Status Report
https://www.ren21.net/

Global CO2 emissions 
by sector:

Source: https://architecture2030.or/new-buildings-emboided

https://www.ren21.net/wp-


Introduction

Source: Osman, M.B., Tierney, J.E., Zhu, J. et al. Globally resolved surface temperatures since the 
Last Glacial Maximum. Nature 599, 239–244 (2021). https://doi.org/10.1038/s41586-021-03984-4A
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The magnitude and rate of warming over the 
last 150 years far surpasses the magnitude and 
rate of changes over the last 24,000 years.

The main driver of climate change since 
the last ice age is the rising greenhouse 
gas concentrations…Humans are causing 
global warming!



Introduction
Thermal anomalies 2024

Climate change or …better 
climate emergency



Drivers of sustainable buildings

Global demand for more sustainable buildings/building 
technologies:

- Reduce carbon emission;

- Reduce energy from fossil fuel;

- Reduce construction materials;

- Reduce urban transportation impact from fuels.



Drivers of sustainable buildings

Environmentally Sustainable buildings seeks to reduce 
negative impacts from
- construction materials;
- construction technologies;
- Systems & plants.

They also feature on the environment and the health and 
comfort of occupants, improving building performance



Drivers of sustainable buildings

Improving energy performance of buildings take into account
- climatic conditions, including adaptation to climate change (…emergency), 
- local conditions as well as the indoor climate and cost-effectiveness.

but … Not affecting other requirements :
• accessibility

• fire safety 
• seismic safety 

• intended use of the building



Drivers of sustainable buildings

Sustainable buildings are becoming complex “systems of 
systems” (…new innovative materials, new energy sources, 
innovative construction technologies, new boundary 
conditions, …)
…But “green building could always be considered safe”?



Sustainable buildings fire accidents 



Sustainable buildings fire accidents 

Renewable energies related fires (PV fires):



Sustainable buildings fire accidents 
Facades fires:

Instabul 2018 
Hospital

Grenfell  
2017

Torre del Moro 
Milano, 2023

..and many 
more…



Sustainable buildings fire accidents 

Energy storage systems (ESS) fires (lithium-ion batteries)



Sustainable buildings fire accidents 

WUI (Wild Urban Interface fires)



Sustainable and fire-resilient buildings (SAFR) 

Sustainable and Fire Resilient buildings (SAFR Buildings) are 

ones in which sustainable or ‘green’ objectives do not 
conflict with fire safety objectives,
and where the building is resilient to internal and 

external threats 

from fire.



Sustainable and fire-resilient buildings (SAFR) 

Meacham, B. and McNamee, M. (2020). Fire Safety Challenges of Green Buildings – 2020 Update. FPRF. Quincy, MA 



Fire design of building and building envelopes

Fire design of Sustainable and Fire Resilient buildings 
requires innovative solutions;

Innovative solutions (construction materials, technologies, 
…) require pioneering approaches; 

Therefore, a holistic and integrated approach to fire 
safety design of SAFR buildings is essential.



The Italian Fire Safety Code, IFC (Codice di Prevenzione incendi, 
DM 3 Agosto 2015 e s.m.i) has a holistic and integrated 
approach:
- Define the scope

- Select the safety objective (life safety, property 
protection, business continuity, environmental safety, …)

- Assess the fire risk & risk profiles determination
- Implement the fire safety strategy selecting the 

level of performance of the 10 safety measures
- Apply deemed to satisfy or design 

alternative (Performance Based) solutions

Fire design of building and building envelopes



Fire design of building and building envelopes



Fire design of building and building envelopes



Fire design of building envelops & IFC

The IFC has a specific «vertical» technical regulation 
addressing the fire safety design of building envelopes,
RTV 13

IFC fire safety strategy design requires all the 10 safety 
measures
RTV adds specific or additional requirementes



Fire design of building envelops& IFC

RTV 13 Fire safety objectives:

• Reduce the likelihood of fire propagation 
through building envelopes;

• Reduce falling parts of building’s 
envelopes ensuring  the safety 
evacuation of occupants and the safety 
operations of rescue teams.



Fire design of building envelops & IFC

RTV 13 hazardous classifications:

i.e. building height h = 10 m and occupancy of 400 occupants is classified as SB; 
SC any building whit Rlife D1 or D2

SA i. buildings heights -1 m < h ≤ 12 m, total occupancy ≤ 300 occupants, and do 
not include compartments with Rlife D1, D2;

ii. above-ground buildings with a single floor;

SB buildings heights h ≤ 24 m 
do not include compartments with Rlife equal to D1, D2;

SC Any other building configurations (not SA, not SB)
 



Fire design of building envelops & IFC

RTV 13 deemed to satisfy solution: Reaction to fire
SA Not requested 

SB GM2
- B-s2,d0

SC GM1 
A2-s1,d0 (roof coverings, non protected thermal insulation materials)
B-s1,d0 (others materials)



Fire design of building envelops & IFC
RTV 13 deemed to satisfy solution: Fire resistance and 
compartmentations
SA No fire resistance requisites

No compartment limitations 
* No fire resistance if in any building compartments specific fire 
load ≤ 200 MJ/m2

SB Fire resistant separation bands not 
combustible (A2-s1,d0) and EI 30
(both in vertical and horizontal compartment 
boundaries)

SC Fire resistant separation bands not 
combustible (A2-s1,d0) and EI 60
(both in vertical and horizontal compartments 
boundaries)



Fire design of building envelops & IFC
RTV 13 deemed to satisfy solution: Separation band 
configurations
At least 1 m height or length… Horizontal separation bands 

(facades)
Vertical separation band configurations 
(roof covering or façade)



Fire design of building envelops & IFC
RTV 13 alternative 
solution: both FSE or 
hazardous parameter 
of existing fire tests 
can be utilized 



Fire design of building envelops & IFC
RTV 13 alternative 
solution: both FSE or 
hazardous parameter 
of existing fire tests 
can be utilized 



Fire design of building envelops & IFC
Central Directorate for Technical Safety, Fire Prevention and 
Energy Safety – Rome – Research activities

Large scale experimental set-up and 
numerical façade-fire models validation

Large scale tests according to EU project as 
a member state



Conclusions

Climate emergency requires greenhouse gas (CO2) emissions 
reduction;

Sustainable building design must take into account the fire safety 
aspects;

Sustainable building fire safety design is a very challenging task, 
especially for the fire performance of the envelopes;

The IFC offers a design method that is holistic, innovative, and risk 
assessment-based ready for the fire safety design of 
sustainable and fire-resilient building envelopes.



References

•Fire Safety Challenges of 'Green' Buildings and Attributes Final Report October 2020 DOI: 
10.13140/RG.2.2.18471.98729 Brian J. Meacham Margaret Simonson

•The International FORUM of Fire Research Directors: A position paper on sustainability 
and firesafety Ulrich Krause a, WilliamGrosshandler b,n, LouisGritzo - Fire Safety Journal 
49(2012)79–81

•FORUM position paper - The growing global wildland urban interface (WUI) fire Dilemma: 
Priority needs for research - Fire Safety Journal Volume 100, September 2018, Pages 64-66

• Environmental Impacts of Fire Safety Measures in the Built Environment, M 
Dormohamadi, E Hoxha, K Kanafani, H Birgisdottir, A Dragsted, and EM Søeborg Ohlsen - 
World Sustainable Built Environment 2024 -IOP Conf. Series: Earth and Environmental 
Science 1363 (2024) 012025

•Castelluccio, R., Marmo, R., Vitiello, V., Ponticelli, L. (2025). Most Vulnerable Building 
Technical Elements in a Multi-Hazard Scenario. Protection of Historical Constructions. 
PROHITECH 2025. Lecture Notes in Civil Engineering, vol 595. Springer, Cham. https://doi.o
rg/10.1007/978-3-031-87312-6_16

•M. Bonfatti, C. Castaldo, R. Vancetti, M. Minoia, F. Cosi & E. Cereda 
•“La sicurezza antincendio delle facciate degli edifici: analisi CFD e test in scala reale a 
confronto”, Antincendio, Gennaio 2024 EPC Editore (in Italian)

https://doi.org/10.1007/978-3-031-87312-6_16
https://doi.org/10.1007/978-3-031-87312-6_16


Piergiacomo Cancelliere, PhD piergiacomo.cancelliere@vigilfu
oco.it  

Thank you for your kind 
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Fire design of Sustainable and fire-resilient buildings

The Italian Fire Safety Code, IFC and the PV Systems
- PV Systems show a valuable 

cause of fire ignitions, modify fire 
spreading, add additional risks 
during maintenance and fire 
fighting operations;

The Italian PV fire safety establishes the minimum standard for the layout design and installation of solar PV 
systems and is intended to mitigate PV fire safety issues;

- The Italian guideline:
- Is a performance-based regulation where scope and safety targets can be met through “deemed to 

satisfy solutions” or “alternative solutions” established on the fire risk assessment and mitigation 
tools;

- has a holistic approach to PV fire risk mitigation requiring passive and active fire protection measures as 
well as management procedures  (maintenance, the safety of the personnel & rescue teams, ..)



Fire design of Sustainable and fire-resilient buildings

The Italian Fire Safety Code, IFC and the BESS
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The Italian Fire Safety Code, IFC and the BESS



Fire design of Sustainable and fire-resilient buildings

The Italian Fire Safety Code, IFC and the BESS



Fire design of Sustainable and fire-resilient buildings
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