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Numerical simulations and experimental studies on transient
temperature distribution of steel beams in fire
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Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: A numerical heat transfer model for steel beams in fire was established according to the characteristics of the
real fire environment. The finite-volume method and full-implicit difference scheme were adopted to perform the
numerical simulation of the temperature response behaviors of steel beams, and the ISO 9705 room/corner rig with an
experimental room of 3.6 mX2.4 mX2.4 m was used to conduct experimental validations in the temperature response
process under the thermal conditions, which are induced by wall surface fire with the fuel of 15 mm laminated wood
boards placed on the inner walls and oil pool fire with the fuel of 95% ethanol in pan. The results show that the radiant
capability of the hot smoke is greatly enhanced since there are lots of char particles contained in the hot smoke of a
natural fire, which indicates the temperature rises and distributions of the steel beams are mainly determined by the
temperature of the hot smoke layer near the surface. Under this condition, the correction coefficient y for the heat transfer
term from real fire to steel members is taken as 1.0. The numerical and experimental results agree well, which can
provide further support for the prediction of the temperature response and mechanical behaviors of steel beams.
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