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A Numerical Study of Smoke Movement In Atrium Space

= X M
F & M
¥ o =
4 & 9+
g 4 <~
d = aw=
4 9 o

000 008 000 C00 000 0RE 00000000 00000EENetos ers st at0aetitcetetornssscocoantsttesedsss eoccscncesccscrsscscscsns

Abstract

The smoke filling process for the atrium space containing a fire source is simulated using two
types of deterministic fire model : Zone model and Field model. The zone model used is the
CFAST(version 1.6) model developed at the Building and Fire Research Laboratories, NIST in
the USA. The field model is a self-developed fire field model based on Computational Fluid Dy-
namics(CFD) theories. This article is focused on finding out the smoke movement and tempera--
ture distribution in atrium space which is cubic in shape.

For solving the linked set of velocity and pressure equation, the PISO algorithm, which
strengthened the velocity-pressure coupling, was used, Since PISO algorithm is a time-marching
procedure, computing time is very fast. A computational procedure for predicting velocity and
temperature distribution in fire-induced flow is based on the solution, in finite volume method
and non-staggered grid system, of 3-dimensional equations for the conservation of mass, momen-
tum, energy, species and so forth.

The fire model i. ¢ Zone model and Field model predicted similar results for clear heights and
the smoke layer temperature,
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Fig. 3. The grid system for atrium.
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Fig. 5. Predicted smoke layer interface heights.
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NOMENCLATURE

g : Gravitational acceleration

w1, uz, us: Velocity component of x, y and z di-
rection in the Cartesian co-ordinate

x1, x2, %3 . Cartesian co-ordinates

T" : Exchange coefficient

¢ : Prandt] number

# : General dependent variable

2 © Viscosity

p : Density

t: Time

T: Temperature

L . The length of the atrium

W : The width of the atrium

H : The height of the atrium

P : Pressure

S, S» : Component of source term

@ : Heat release rate

V : Volume

h : Clear height

Subscript

P : The node point at the enter of the cell
nb : The node point at the neighbor cell
av : The average value

Superscript
o : Value at the previous iime step
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