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      Annotation

    
        
          There is a growing concern about the impact of ultra- fine particulates released from fires on the health of
humans in fires and the related environmental pollution. However, there is no requirement to measure
particle mass or number from legislated test fires and hence there is minimum information in the literature
on this toxic hazard in fires. This work compares particulates generated from freely ventilated and
restricted ventilation pine wood fires using the cone calorimeter. The standard cone calorimeter with
freely ventilated combustion was modified by adding a discharge pipe to the cone heater that enabled
direct fire product sampling from the cone outlet. The controlled atmosphere cone calorimeter was used
for the restricted ventilation fire with metered air fed to the enclosure around the test area. Both tests used
a radiant heat flux of 35kW/m2. Real-time particulate number and size distribution were measured using
the Cambustion DMS 500 particle electrical mobility spectrometer. The particulate size distribution
showed a peak of ultra-fine aerosol particles of <100 nm in the early stage of the fire development and
then changed to the larger size (100-1000 nm) with a peak of 200 nm as the fire progressed. The restricted
ventilation fire generated more particles. There were high numbers of 20 nm particles throughout the fire
and these have the greatest health risks. Toxic gases were also measured from the raw exhaust gases using
a heated Gasmet FTIR gas analyser.
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