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Experiment and Simulation of Horizontal Fire Test Furnace

CHEN Ronglin

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: Based on the improved heat balance method and combining the characteristics of natural gas com-
bustion, a numerical model of horizontal fire experimental furnace was established by the fire dynamics simula-
tor (FDS), and a simulation study of the two-way concrete slab under fire test was carried out. The research
results show that: controlling the output thermal power of the burners by fuel supply rate, the temperature
rise curve of the simulated horizontal fire furnace can be close to the standard temperature rise curve of fire in
ISO 834, and the final error between the simulated and experimental average furnace temperatures is 2. 2% (22
‘C); the simulated flue temperature of the horizontal furnace is about 87 C higher than the average furnace
temperature, which is consistent with the frequent damage of the flues in the furnace. Therefore, in the design
of the experimental furnace, the design fire resistance limit of the connection area between the flue and the fur-
nace wall should be increased; the temperature field inside the fire furnace and upon the slab fired surface ob-
tained by the FDS simulation is nonuniformly distributed, which conforms to the different temperature rise
curves of the thermocouple measurement points in the real two-way concrete slab fire test. The temperature
field data simulated by FDS can be used to study the effect of nonuniform temperature field on the mechanical
properties of concrete slab.
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Fig. 1 Structure of horizontal fire test furnace
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Fig. 2 Structure chart of horizontal furnace (unit: mm)
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Fig. 3 Two-way concrete Fig. 4 Temperature-time curves of
slab fire test thermocouple in the furnace
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Fig.5 Natural gas consumption rate Fig. 6 FDS model of horizontal furnace
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