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Abstract : Computational study of a gravity current prior to the backdraft was conducted using fire dynamic simulator (FDS). Various
initial conditions of mixture compositions and compartment temperature as well as four opening geometries (Horizontal, Door, Vertical,
and Full opening) were considered to figure out their effects on the gravity current. The density difference ratio (3) between inside and
outside of compartment, the gravity current time (t,,,,) and velocity (v,,,,), and non-dimensional velocity (v*) were introduced to
quantify the flow characteristics of the gravity current. Overall fluid structure of the gravity current at the fixed opening geometry showed
similar development process for different 3 conditions. However, ¢, for entering air to reach the opposed wall to the opening geometry
increased with 3. Door, Vertical, and Horizontal openings where openings are attached on the ground showed similar development
process of the gravity current except for Horizontal opening, which located on the middle of the opening wall. The magnitude of v, at
fixed 8 was, from largest to smallest, Full > Vertical > Door > Horizontal, but it depended on both the size and location of the opening.
On the other hand, v* was found to be independent to 3, and only depended on the geometry of the opening.
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Table 1. Mixture composition and temperatures in the compartment for various cases

Species Mass Fraction

4 TeCn(l)mlsa;'trrnelz;( ) Density difference ratio,
Yons Yco Yoz Yoo Yo perature B

Case 1 0.0530 0.0018 0.0210 0.1350 0.7892 363.0 0.2636

Case 2 0.0806 0.0100 0.0190 0.1100 0.7804 356.5 0.2710

Case 3 0.1050 0.0075 0.0210 0.1200 0.7465 357.0 0.2928

Case 4 0.0710 0.0032 0.0020 0.1460 0.7778 368.0 0.3051

Case 5 0.1340 0.0013 0.0310 0.1300 0.7037 356.5 0.3116

Case 6 0.1267 0.0021 0.0310 0.1200 0.7202 359.5 03174

Case 7 0.0870 0.0090 0.0220 0.1100 0.7720 371.5 0.3292

Case 8 0.1900 0.0008 0.0210 0.1250 0.6632 356.5 0.3681
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Fig. 4. Temporal evolution of fuel mass fraction (Ycus) with different opening geometries for Case 8 at the Y plane of 0.3 m,

(a) Door, (b) Vertical, (c) Full, and (d) Horizontal opening.
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