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Table 1 Comparison of

average temperature at T, T2

and Ts

Number of grids Ti[TC] To[C] T3[C]
100x36x40 426 523 734
200x72x40 432 546 723
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Table 2 Comparison of average temperature at Ti, T2 and T3
Heat Release Rate T[] To[TC] T3[TC]
16.9MW 426 523 734
33.8MW 349 333 607
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A Simulation of room fire under

ventilation—controlled conditions

Jun Park

Dept. of Safety Engineering,
Graduate School of Industry,

Pukyong National University

Abstract

Prediction of heat and smoke derived from a fire could reduce the damage
of property and human life. However, there are many difficulties when
performing the work under the same fire size and condition as the reality
because of the characteristics of the fire. Recently, simulations are
performed due to the advance in computer science and computational fluid
dynamics. Particularly, the study with FDS of NIST is on the rise.
However, verification is necessary. Therefore, the purpose of this study is
to find out the problem of FDS under the ventilation—controlled conditions in
the simulation of room fire. A space size is 10.0mx3.6mx4.0m and there is

a vent of 25mx2.0m. size. A size of the fire is 16.9MW and it is propane
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fire. First, we compared the time-averaged temperature between 100x36x40
and 200x72x40 to verify the influence of the grids number. After checking
no difference in the result, we used 100x36x40 grids. This was done to
consider the efficiency of computation time.

(1) Comparison of temperature change according to the position.

We compared the experiment with the temperature distribution in x=2.5m,
x=75m and x=10.0m. As a result, FDS displayed far less temperature than
the experiment.

(2) Comparison of fluid velocity.

When comparing the experiment with the distribution of average fluid
speed on position in the vent, FDS yielded lower velocity value than that of
the experiment.

(3) Comparison of temperature change from the fire size.

The temperature of the fire size 33.9MW was compared with 16.9MW. As
a consequence, 33.8MW has lower temperature than 16.69MW.

Therefore, the consequence shows completely different expectation, if there
is oxygen deficiency in the fire simulation using FDS. The reason is
considered to be that combustion model of FDS can not precisely predict

the fire simulation under ventilation—controlled condition.
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