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PREFACE

The Iberian-Latin American Congress on Fire Safety (CILASCI) is held once every two years, with
the aim of disseminating scientific and technical knowledge in the field of fire safety, integrating
different players involved in this area of knowledge. The first edition of the Iberian-Latin American
Congress on Fire Safety (CILASCI 1), was held in Natal (Brazil) between 10-12 March 2011. The
second congress (CILASCI 2) was held in Coimbra (Portugal), between May 29 and June 1, 2013.
The 3 and 4t editions took place on the South American continent. The third congress (CILASCI
3) was held in Porto Alegre (Brazil) from November 3 to 6, 2015, while the fourth congress
(CILASCI 4) was held in Recife (Brazil) from 9 to 11 October 2017. The CILASCI 5 will take place
in the city of Porto (Portugal) from 15 to 17 July 2019, and presents 5 invited lectures and 85
manuscripts from researchers around the world (Algeria, Australia, Belgium, Brazil, China, Czech
Republic, France, Hong Kong, Italy, Mozambique, Portugal, Spain, United Kingdom and United
States).

the 5 Iberian-Latin-American congress on fire safety reflects the new developments achieved on
active and passive fire protection, on evacuation and human behaviour under fire, on
computational modelling of structures and materials under fire, on explosion and risk
management, on architectural issues for fire safety in buildings, on fire dynamics, on the
experimental analysis of materials and structures under fire, on fires in special buildings and
spaces, on fire-fighting operations and equipments, and on the behaviour of structures and
materials under fire.

The Fire Safety is reaching new developments as a result of new research, development and
innovation around the world, based on the excellence level of the research, the support of new
skilled professionals and due to the existence of advanced training programmes in fire science
technology. This development will increase the safety level of people, buildings, and products,
but also is going to produce an impact in the economy of each country, with a positive impact on
society.

The organizing committee believe that this congress will address to our delegates a wide forum
of discussion about the recent developments in Fire Safety, promoting the exchange of ideas and
international cooperation.

The organizing Committee would like to thanks to all authors and delegates.

On the behalf of the Organizing Committe
Paulo A. G. Piloto
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ABSTRACT

Improving the performances of a firefighter protective clothing requires a better understanding of
the conjugated thermal exchanges in the ambient-garment-body assembly [1]. As the protective
clothing is believed to ensure, as long as possible, a skin temperature below the injury threshold,
it is mandatory to quantify accurately the instantaneous thermal loadings provided by the fire
source. Indeed, protective garments are commonly designed for incoming heat flux values that
are recorded during isolated tests, under quasi-steady fire conditions [2]. Moreover, the scarce
unsteady investigations devoted to heat flux predictions are based on presumed temporal laws
for fire heat release and do not account for natural or mechanical ventilation effects on fire
development.The present work represents a numerical attempt towards the quantification of the
convective and radiative incoming heat fluxes on a firefighter protective clothing, subjected to
several ventilation conditions. Favre filtered Navier-Stokes, energy and radiative transfer
equations are numerically solved using the Fire Dynamic Simulator FDS® solver. The study case
is a 3D geometry featuring two openings (gate, window) and subjected to a pool fire with a
stationary heat release rate (HRR). To mimic the realistic conditions, a flammability threshold of
11% on oxygen mass fraction is introduced to recover possible flame suppression. Thermal fluxes
are recorded by means of probes mounted of the front and rear sides of the firefighter garment.
In the fully confined case, the simulations reveal the existence of a flame suppression at 180
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seconds, followed by an abrupt decrease up to 480 seconds, on the incoming convective and
radiative fluxes, see Figure 1.

Combining several opening configurations, the numerical results recover a quasi-steady regime
over 900 seconds. The predicted incoming radiative flux is greater than its convective part by a
factor of 4, while the overall flux remains below the clothing resistance limits. It also shown, that
blowing fresh air at moderate rate through the openings, allows for rapid smoke clearance and
thermal fluxes reduction in the vicinity of the firefighter. In fact, mechanical ventilation beyond
critical flow rate values, may be in favour of a ventilation-induced flashover, see Figure 2.
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Figure 1: Convective (left) and radiative heat flux evolution in a fully confined case.

Time =633 s Time =635s

Time =640 s
Figure 2: Temperature evolution in a ventilation-induced (MV) flashover.
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