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The Experimental Study of Fire Properties in Reduced-scale
Atrium Space
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ABSTRACT

In this study, reduced-scale experiments as the alternative to a real-scale fire test were con-
ducted to understand fire properties in atrium space. The scaling laws were derived from n-param-
eters which were deduced by dimensional analysis of governing equations (continuity,
conservation of momentum and conservation energy). The 1/50 scale experiment simulated the
real-scale fire test in SIVANS atrium at Japan were conducted under the scaling laws. And this
results were compared with real-scale experiment results. Furthermore these results were visu-
alized by video recording system using laser light sheet.

Keywords : Fire properties, Reduced-scale experiments, Atrium, Scaling law, Visualization
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oheele:

N
H: Height of atrium[m] - olE2|&

g Gravitational acceleration[m/s?] - £3 7145

P: Pressure[Pa] - ¢

Q: Heat release rate[w] - &g =
t: Time - A7}

T: Temperature[K] - 2%

V: Volume[m®] - 4| &

W: Width of the atrium{m]}- o}E&]$-

L: Length - Z ]

w: Velocity - =

D: Diameter - 47

A: Cross-sectional area - ©
Pe: Wetted perimeter - 37 ¢]

Greek

p: Density[kg/m®] - U

I': Diffusion coefficient - &-4HA|
u: Viscosity[N - s/m?] - 4

B: Coefficient of thermal difference

Superscript

FlelMe] Bg el B HaRd dEdy 37

2]

of ol

xZ

=

5. Quintere, J. G.,

*: Dimensionless quantity - 52}

Subscript

R: Real scale AE 2AY
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