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Numerical simulation of the influences of smoke
extraction on evacuation

CHANG Yu-feng' ,CHEN Feng® ,JIA Pei' , ZHANG Yan®
(1. 8chool of Environment and Civil Engineering, Wuhan Tnstitute of Technology, Wuhan 430074, China;;
2. Beijing Baolida Engineering Design Co Lid. Hangzhou Company, Hangzhou 310003, China;
3. School of Civil Engineering and Architecrure, Central South University, Changsha 410075, China)

Abstract: Due to the hazard of the smoke in a building fire, numerical simulations of the smoke movements in
three diflferent ventilation working condilions, which include no cxtraction, nalural smokc cxlraclion and
mechanical smoke extraction, are achieved by using the commercial computadonal fluid software PHOENICS. In
a fire, both natural smoke extraction system and mechanical smoke extraction system can expel lots of the smoke
and the heat from the room, which reduces the concentration of the smoke, the temperature and the pressure.
The mechanical smoke exlraclion syslem can producc tracc ncgalive pressurc, which makcs smoke diffusion
owside difficult, which has good effect on smoke extraction obviously and adds nearly 30 s for evacuation. 'The
results of the study prove the feasibility of field simulation based on the CFD technology during a fire, and
confirm the mechanisms of the smoke movements of the fire process in a separate Toom. It has important theory
value and realily significance to firc conlrol and cvacualion during a firc,

Key words; fire; smoke; field simulation
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