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Simulation and Analysis of Fire Test Furnace Based on
Improved Heat Balance Method

DUAN Jintao, DONG Yuli, LIN Jianqing, ZHU Sanfan

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

Abstract: In order to simulate the fire test furnace by fire dynamic simulation (FDS) software, based on the
heat balance method, an improved heat balance method was proposed. Introducing the effective combustion co-
efficient into the original fuel generation heat calculation formula, the improved heat balance method is applied
to the simulation of light diesel combustion by FDS, the heat removal from the furnace smoke was calculated
according to the principle of mass conservation instead of the original empirical formula calculation method.
The simulation results show that: compared with the heat balance method, the FDS can better simulate the
combustion process of the fire test furnace according to the improved heat balance method. The simulation av-
erage furnace temperature curve agrees well with the 1SO-834 standard temperature rise curve.
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Q = B+ Q. (2)
KB HRMTEFEE R kg « h™ 5 Qu BRI BABe i, — I 41. 868 MJ « kg !
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Tab.1 Thermal parameters of materials

okt p/kg e m? Ak« (mehe C)! c/kJ « (kg+ C) ! a/m? « h!
wh 5% 1 700~1 800 2.918 0. 879 0.001 8~0.001 9
TR EE T 2 200~2 500 5.581 0.842 0.002 7~0.003 0
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Fig. 1 Structure of fire test furnace
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Fig. 2 Variation of light diesel oil Fig. 3 Comparison of temperature curves between
consumption rate with time reference [12] and ISO-834
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Fig. 4 Comparison of average furnace temperature at different fuel supply rates
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Fig. 5 Comparison of average furnace Fig. 6 Comparison between simulation and
temperature by two methods calculation values of various thermal powers
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