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Simulation of Fire Smoke Movement Law in
Senior Apartment Based on PyroSim

JIA Shilong' ,QI Wei'* LI Chang'

(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 ;2. School of Architecture,
Liaoning Vocational University of Technology ,Jinzhou,China,121007)

Abstract;In order to develop evacuation route scientifically ,improve evacuation efficiency,and reduce
casualties caused by fire in elderly apartments as far as possible, the fire smoke distribution
characteristics and evacuation rules of a high-rise elderly apartment were studied. Taking a high-rise
elderly apartment in Taking a high-rise elderly apartment in Suzhou as the research object, PyroSim
software was used to conduct fire simulation to analyze the changes of temperature, visibility, O,
concentration,CO concentration and smoke layer height after fire. Considering the critical values of
human tolerance of five factors including temperature , visibility ,concentration of O, and CO,and height
of flue gas layer,the available safety egress time is 172 s. Elderly people located on the 2nd floor and
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above can be evacuated through any of the 3 stairwells before 134 s,through stairwell 2 and 3 between
134 s and 142 s,and only through stairwell 3 after 142 s. The temporal and spatial distribution of fire
products in the elderly apartment was obtained, and the evacuation time was calculated to provide
theoretical basis for the fire evacuation of elderly apartments.

Key words: senior apartment;fire smoke ; PyroSim ;numerical simulation ;evacuation time
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Table 2 Mesh parameters
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Fig.2 Layout of the first floor plan and fire location
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Table 3 The critical risk values for each factor
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Fig.3 The layout of monitoring equipment at corridor
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Fig. 6 Temperature curve on the 1st floor corridor
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Fig.7 Temperature slices of three stairwells
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Fig.8 Temperature curves of stairwell 1 and 2
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Fig.9 The cloud map of visibility distribution at the floor on fire
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Fig. 11 The visibility curve of stairwell
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