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A Numerical Analysis of the Distribution of Temperature and
Combustion Products in case of Compartment Fire

Hyoung-Seog Cha and Hi-Keun Lee

ABSTRACT The first purpose of this study is to verify the application of computer modelling to a
enclosed space fire. The second one is to determine temperature distribution for the three different
ventilation types in case of a enclosed space fire. The third one is to find out the ventilation
direction and ventilation quantity to remove effectively heat and combustion products generated by
a fire in variable air volume(VAV) system. Firstly, compared with experimental results of Lawrence
Livermore National Laboratory(LLNL), numerical results show good agreements. Secondly, among
three different ventilation types, the numerical analyses show the highest temperature distribution
in occupied zone (up to 1.8 m from bottom) from firing moment to 100 sec. when supply ducts are
placed in ceiling and extract duct is placed close to the bottom on side walls. This is due to
disadvantageous position of extract duct in ventilating high temperature air which rise because of
buoyancy force. Thirdly, this study finds out effective ventilation direction and ventilation quantity
to remove heat and combustion products generated by a fire by using VAV system. CO, concentration is
used as a fire fume removal index. As soon as a fire happens, ventilation direction is changed in order to
gather and drive out fire fumes. In case of three times ventilation quantity of ordinary one, CO,
concentration and temperature have begun to decrease at 120 sec. after firing, i.e. fire fumes have begun to
be removed.
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Table 2. Comparison of some integral properties
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Mass outflow

rate(kg/s) 0.24 0.2701
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