RIKLEARTFERTH No.72 2008

KEDADO K[ ERMFEICET 2R
WA A — kol /N
Wl e
Detection Method of Fire Location during Early Stages of Fire
Jun'ichi Yamaguchi Ko Muraoka

Ryohei Mase
Abstract

This paper proposes a method for determining the fire location and the heat release rate in the early stages
of a fire based on the ceiling jet temperatures under an unconfined ceiling. The results are presented as follows.
1) By correlating the ceiling jet temperature and the traveling time of the ceiling jet derived from a
dimensional analysis and comparing with experimental results, predictive equations for the increase in the
ceiling jet temperature and traveling time were developed. 2) By comparing the prediction result and the
experimental result of the increase in the ceiling jet temperature, the equations of the ceiling jet can be said to
predict the fire location in the early stages of a fire with a sufficient accuracy. 3) The detection accuracy of the
fire location in the early stages of a fire was improved by 30% when the predictive equations were
incorporated into a previous detection method.
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Calculation Procedure
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Relationship between Thermocouple Arrangement and Fire

Source Location (Plan View)
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Time Histories of Temperature Rise
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Detection Results based on the Previous Method"
(Plan View)
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Detection Results based on the Proposed Method (Plan View)
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Relationship between Detection Method and the Mean Error
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Comparison between Measured and Predicted Heat Release Rates
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