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Fire Sensing Characteristics and Natural Convection in the Enclosure Partly Heated

from Below
S
Chu Byeong Gil
ABSTRACT

In this paper, the natural convection in a square enclosure, partly heated from
below, with two adiabatic vertical wall and one upper horigental wall is studied nume-
rically.

In numerical study, SIMPLE(Semi-Implicit for Pressure Linked Equation) algori-
thems are applied for the integration of momentum and energy equation.

The grid size used in this study is the coordinates of size (22x22). As a result
of numerical analysis, the initial fluid flow depends on the thermal diffusion, but,
as time passes, the fluid flow depends on convection and buoyancy of the enclosure.

In Case 1, the heating region was been in the central position of the bottom wall.
In case 2, the heating region was in the left position of the bottom.

In case of Case 1, the lapse time of sensing the temperature of 72T is approximately
15 sec almost at the same time in the coordinates (6, 22), (11, 22).

In case of Case 2, the lapse time in the coordinates (6, 22), (11, 22) was 27 sec,
25 sec repectively.

Also in case of Case 1 or Case 2, the gradients of y-position of the two sensors
are transposed each other.
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Table. 1 Numerical Condition

Property(Air) Air
Viscosity(u ) 16.84E-6(m/c)
Density(p) 0.00117(kg/m’)
Thermal Conductivity(k) 0.02624(W/m . C)
Temperature Variation(AT) | 100(C)

Test Section Height(H) 0.03
Prantle Number(v.” o) 0.708
Rayleigh Number(Ra) 7.8x10°
7
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NOMENCLATURE

A/R  Aspect ratio (L/H)

(o

Coefficient in the discretization equation.
Constant term in the discretization equ -
tion.
Diffusive conductance.
Flow rate through a control volume face.
Fourier transform function.
Grashof number.(gpATH"/v?)
g  Gravity acceleration.(m/s’)
Test section height.(m)
Total (convection+ diffusion) flux.
Complex number.(/—1)
Test Section Width.(m)
Peclet number.
Dimensionless Pressure.
Pressure correction.
Prandt] number.(v.” o)

Ra Rayleigh number(gBATH"/ av)

S General source term.

S Constant part of the linearized source
term.

Sn Coefficient of T, in the linearized source
expression.
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w

Temperature.(C)

High temperature.(C)

constant temperature.(“C)

Time.(Sec)

Dimensionless x-direction velocity.
x-direction velocity.(m/s)

Dimensionless y-direction velocity.
y-direction velocity. (m/s)

Dimensionless coordinates.

Coordinates.

Thermal diffusivity.

Thermal expansion coefficient.

Coefficient of diffusivity.

Temperature variation.(C)

Time step.(Sec)

x-direction width of the control volume.
y-direction width of the control volume.
Dimensionless Temperature.((T-To)/(Tw-To))
Dimensionless Length of Unheated Section.
Kinematic viscosity.

Any point of light coordinates.(y-direction)
Density.(kg/m')

Density at the initial temperature.(kg/m)

pO

t  Dimensionless time.(at/H?)

¢  General dependent variable.

v Stream function,

Subscript

E  Neighbor in the positive x-direction on the
east side.

e  Control volume face between P and E.

N Neighbor in the positive y-direction on the
north side.

n  Control volume face between P and N.

nb  General neighbor grid point.

P  Central grid point under consideration.

S Neighbor in the negative y-direction on the
south side.

s  Control volume between P and S.

W  Neighbor in the negative y-direction on the
west side.

w  Control volume face between P and W.
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