Abstract

A problem of transient laminar natural convection heat transfer

.;_'ffom a heated plane wall to a thermally lincar stratified media is
Cinvestigated. A numerical solution is obtained by using the finite

- difference method with the aid of aliemating direction implicit method.

Calculations carried out for water (Gr=10° and Pr=6) and air (Gr=105' and
Pr=0.7), for a wide fange of thermal stratification levels (S = 0 to 2).
Both, constant .walli temperature and constant heat flux cases are
considered. The temperature of pi’aﬁe wall is taken as T,= 34°C in the
case of isothermal wall, and q.=250 W/m® for a constant heat flux value
in the case of constant heat flux, while the ambient temperature is taken
T. = 20°C as an initial value. It i5 found that the thermal stratification

causes a decrease in the temperatures and velocities of the medium. It is

found also that increasing the value of thermal stratification parameter S,

causes a decrease in the local Nusselt number and hence a decrease in the

__average Nusselt number until approaching zero at S=1.5. A reverse flow

and temperature defect is observed at high levels of thermal stratification
(S values among 1 and 2), and a herizontal plume appears at values of
S>1 and forms at the middle of the plane wall at 5=2, where the wall
temperature T, equals to the adjacent fluid temperature T« as well asno
heat will be transferred. The effect of wall inclination and its contribution
in increasing and decreasing temperatures and velocities is investigated. It

is found that the inclination of the wall reduces the effect of thermal

stratification on the temperatures and velocities of the media, and when S

_"alues approaching 1, this effect will be at its minimum. The results are

4
verified and compared with earlier studies, and found in good agreement.
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