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Abstract

The smoke filling process for the atrium space containing a fire source is simulated using two types of
deterministic fire models: 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 mode! based on Computational Fluid Dynamics(CFD) theories. This article
is focused on finding out the smoke movement and temperature distribution in atrium space which is
cubic in shape. 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, momentum, energy, species and so forth.

The fire mode! i. & Zone model and Field model predicted similar results for the clear height and the
smoke layer temperature,
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7l 58

G , G . Co Empirical constants in the turbulence
model

g Gravitational acceleration

U, Uy Us \igocity component of x, y and z dir—
ection in the Cartesian coordinate

X1 X2 X3 Cartesian coordinates

¢ General dependent variable

7 Visoosity [Ns/ 7]

P Density [xg/m*]

t Ti me[ s]

T Temperaturel K1

k Turbulent kinetic energy

P Pressurel #a]

Se . Se Component of source term

Q Heat rdease ratel W1

v Volume

h Clear height

Greek symbols

r Exchange coefficient

4 Pranat! number

¢ Turbulent energy dissipation rate
Subscript

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

eff effective

t trbident

Superscript

o} Value at the previous time step

-46-



-t 3mx9m fire
L
L=W==252m
[Fig.1] Configuration for the atrium
% ErrrT Yy -
U it tibwve s Ll
Covmititen .,
oottt
0 -
oottt L
t Coomtilliene
15
ool
Lo e
(a) In the x-z plane
25
al
-
15 - ;
°
.
ALE Y
H
11 36,2
& WIS
El 4 RIS
3 508296
2 300643
A 299
¢ i i
o 1] 10 *© 0 b

(a) In the x-z plane
: [Fig.4] Temperature fields at 150s
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(a) In the x-z plane (b) In the y-z plane
[Fig.5] Smoke concentration fields at 150s
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[Fig.6] Predicted smoke layer temperature
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[Fig.7] Predicted smoke layer interface heights

-48-

il
15



