Accepted Manuscript
APPLIED
THERMAL

Research Paper ENGINEERING

Guidelines for the specification of a PCM layer in Firefighting Protective Cloth-
ing Ensembles

A. Fonseca, T.S. Mayor, J.B.L.M. Campos

PII. S 1359_43 1 1(17)321 14_2 DESIGN . PROCESSES . EQUIPMENT . ECONOMICS
DOI: https://doi.org/10.1016/j.applthermaleng.2018.01.028
Reference: ATE 11682

To appear in: Applied Thermal Engineering

Received Date: 30 March 2017

Revised Date: 5 January 2018

Accepted Date: 9 January 2018

Please cite this article as: A. Fonseca, T.S. Mayor, J.B.L.M. Campos, Guidelines for the specification of a PCM
layer in Firefighting Protective Clothing Ensembles, Applied Thermal Engineering (2018), doi: https://doi.org/
10.1016/j.applthermaleng.2018.01.028

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.applthermaleng.2018.01.028
https://doi.org/10.1016/j.applthermaleng.2018.01.028
https://doi.org/10.1016/j.applthermaleng.2018.01.028

Guidelines for the specification of a PCM layer in
Firefighting Protective Clothing Ensembles

A. Fonseca, T. S. Mayor*, JB.LM. Campos*
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Abstract

Phase change materials are increasingly seen not only as a solution to.reduce the mismatch
between demand and supply of energy, but also as an adequate toolfor heat management.
Firefighters usually encounter high heat flux exposures, which can cause severe burns. The
addition of a PCM layer into a typical firefighting garment ensemble can be used to mitigate
this effect, increasing the time to second-degree burns. A numerical approach was used to
investigate the effect of PCM latent heat, mass, melting temperature, and position within the
garment ensemble, to assess the implications in terms of thermal performance and time to
second-degree burns, under high-, medium- and low-intensity heat exposures. Guidelines for
the specification of PCM characteristics are provided with respect to the heat exposure
scenario considered, to enable informed decisions regarding the choice and features of the
PCM, in function of the.intended application and required time-windows without burns. The
data discussed in this work provide insight on how a PCM layer influences the thermal burden
on a firefighter, which enables the estimation of optimal PCM masses, and thus the
minimization of the load to be carried by the firefighter, and the costs associated with the

integration of high loads of PCM in a garment.
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