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Fire Safety of Building Facades

• Facades and facade systems
• Expression of art, architecture, most noticeable part of buildings

• can represent 20% of the building cost

• can be quite technologically complex

• Facade engineering is developing rapidly (PV, climate adaptive etc.)

• Facade systems are key in external spread of fire (B2B, F2F, C2C)

• Many examples – Grenfell Tower (2017), Address Hotel Dubai (2015)…



Fire spread scenarios



Goals of the research

• Investigate the feasibility of common pendant-type sprinklers to:
• shield non-fire-rated glazed building facades enhancing their protective capabilities 

against three key scenarios of the spread of fire
• improve the fire behaviour of Insulating Glass Units (IGU) installed in an aluminium

frame façade system, used as curtain walls. IGU consisted of two or three glass layers 
separated by cavities with 90% Argon

• Sprinklers allow for smaller building separation (in Poland 25% reduction, 
but large openings increase the separation by 50% or even 100%)

• No additional benefits are usually given to additional internal sprinkler 
protection of the external glass façade using standard pendant sprinklers

• Such solution allows for a cost-effective use of existing infrastructure 
(pumps, risers, water supply) designed for the protection of the office, to 
enhance the fire safety of façade system.



Commercial window sprinklers



NFPA 13 & 13R (2016) 













Experimental overview

• Four experiments were performed in the Fire Testing Laboratory of the Building Research Institute 
(ITB) in Pionki, Poland. 

• These experiments were part of a performance-based engineering process for two iconic office 
buildings under construction in Warsaw, Poland.

• A full scale special test rooms were built

• Fire - gas burners. HRR = 2.5-3.5 MW

• Ventilation – via door

• HRR > ventilation limit, so flames outside the door

• Only two pendant sprinklers over the window (ceiling sprinklers were omitted)































































Summary

• Four full-scale experiments were performed to investigate the protection of non-fire-rated glazed 
façades by using dedicated conventional pendant-type sprinklers

• This is a cost-effective solution as it does not require significant alterations to the conventional sprinkler 
systems used in modern offices. 

• The solution can significantly improve the fire safety of façades against the of fire through the interior 
and exterior of the façade, as well as through the thermal radiation towards neighbouring
compartments.



Summary

• The aim of the experiments was to test the performance of the proposed solution in realistic fire 
conditions in a naturally ventilated compartment. The designed fire was based on ventilation 
through the doors, which could support the burning rate. 

• The aluminium façades with two- and three layered Insulating Glass Units used in the research
were 1:1 mock-up façades of real buildings under construction in Warsaw, Poland. 

• Our working hypothesis was that sufficient water distribution can be achieved with traditional 
pendant-type sprinklers, which would reduce the cost of installation and design of the façade 
protection system. 

• The same water supply can be used for both the protection of the office area and the façade. 
This, however, must be decided on a case-by-case basis, as a separate piping, pump and water-
supply setup could be used for the façade-protecting system to increase its reliability.



Summary
• The intrinsic design features of the façade–sprinkler setup (e.g. large mullions and transoms, 

uncommon sprinkler separation distance, and the use of traditional pendant sprinklers) led to the 
shielding of parts of the façade from the water spray. 

• In our setup, these areas were up to 13.2% of the surface area of large glass panes (>2 m2) and up 
to 15.7% area of small glass panes (<2 m2). These areas were dry, covered in soot and exposed to 
significantly higher temperatures than the water-sprayed parts of the façade. 

• This, however, resulted only to local damage (cracks) to the innermost layer of the glazing, which 
was laminated and coated glass. This damage did not lead to loss of the structural integrity of the
building envelope. The mechanical response of the façade to fire was excellent. 

• The façade was not significantly deflected (the maximum of 1/500th span deflection of an 
element was measured).

• The experiments confirmed that the sprinkler protection of external façades is a valid approach to 
increase the fire safety of a building, increasing protection against the spread of fire in the interior 
and exterior of the building envelope. The water spray did reduce the radiative heat flux emitted 
through the glazed façade, to a level where it was possible to stand next to the façade without 
any discomfort. 



Summary
• Measured heat-flux in experiment #1 indicate almost no increase over the ambient value, and the 

performance of the façade in this experiment was comparable to walls with fire resistance index ‘W’.

• Adequate protection of the external façade was obtained with a conventional sprinkler system, 
operating at the usual pressure/flow rate parameters. 

• This means that protection can be achieved with solutions compatible with typical code-compliant 
sprinkler systems used in existing office compartments. 

• Considering the results obtained it can be stated that additional façade protection using standard 
pendant sprinklers should be studied further and may eventually be considered as a measure which 
can be included in fire regulations as a cost effective method of reducing the separation distance 
between buildings in some scenarios. 

• Further work is however needed to define these scenarios and key factors.
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