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NUMERICAL STUDY ON THE EFFECT OF EXTERNAL AIR VELOCITY AND DIRECTION ON FLAME
SPREAD IN HIGH RISE BUILDING WITH THE ALUMINUM COMPOSITE EXTERNAL MATERIALS

H.J. Kim', S.Y. Bae', YK, Choi’ and H.S. Ryou™

The aluminum composite panel are widely used for the external materials of high rise building because of well
insulation of heat and sound, and improved Constructability. However, the polyethylene in main material of the

aluminum composite panel shows weakness in thermal and fire resistances.

For this reason, flame is spread more

quickly when the fire break out. Therefore, the potentiality of fire spread to the exterior wall is high due to
difficulty of early extinguishment and effect of external air.

In this study, numerical investigation was performed by using FDS program for flame spread characteristics
with various external air velocity and direction in ten-story building with the aluminum composite external materials.
As a result, the flame spread velocity is 0.134m/s and it takes 224 seconds for flames to spread to the 10th floor
without external air velocity. however, the flame spread velocity decreases 40% and it takes 348 seconds for flames
to spread to the 10th floor when external air velocity is 2.5 m/s. and air direction is little effect compared to air

velocity.
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Table. 1 Properties of concrete and polyethylene

CONCRETE
specific heat 0.750 kJ/kg - K
conductivity 16 W/m - K
density 2400 kg/m?
POLYETHYLENE
specific heat 2.15 kJ/kg - K
conductivity 042 W/m - K
density 930 kg/m?
1gnition 340 °C
temperature
heat of 43600 kJ/kg
combustion
heat of reaction 4300 kJ/kg
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Table. 2 Inlet boundary condition

case 1 |case 2 |case 3 | case 4
£4
(m/s) 0 2.5 2.5 25
Z 3]
Ta;} L 0° -45° 45°

Table. 3 Result of grid test

Grid Size (x, y, z) Total CPU Time
5 cm 52.45 hr
10 cm 3.28 hr
20 cm 0.21 hr
40 cm 0.013 hr
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2.3 Grid independent test
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Table. 4 Flame velocity and reaching time at top point and width

case 1 | case 2 | case 3 | case 4

Flame
velocity 0.134 0.088 0.084 0.086
(m/s )

Reaching
time 224 340 357 348
( sec)
Flame
width 2.3 2.9 3.0 3.0
(m)
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