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LARGE EDDY SIMULATION OF THE FIRE SMOKE FLOW INDUCED BY
SOLID COMBUSTIBLES IN A MULTI-ROOM

YUAN Shu-sheng , "ZHANG Jian

(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract: The sources in building fire are mainly solid combustibles. Based on the pyrolysis kinetics model of
solid combustibles, a large eddy simulation (LES) is applied to the study of the interactions between the pyrolysis
of the polyurethane foam (PUF) slab and the space fire spread and smoke flow in a multi-room building. The
calculated mass variation rate of the PUF slab with time and the evolutions of the smoke temperature and CO, and
O, concentrations in each room agree generally with the measured test data. The peak in the evolution of the CO,
concentration is high in the burn room and low in the neighboring rooms, while the valley in the evolution of O,
concentration is low in the burn room and high in the neighboring rooms. The peaks and valleys found in the
evolutions of the smoke temperature and concentrations are relevant to the peak in the mass variation rate of the

PUF slab with time.
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Fig.3 Comparison of calculated evolution of smoke
temperature with measured data in the burn room (room 102)
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