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ABSTRACT

A Steady laminar natural convection heat transfer from two isothermal square beams
attached to a vertical adiabatic plate has been studied numerically.

The results have been obtained for dimensionless beam spacings, 0.5<D/1L.<3.0, and
for Gr=5000—10000 at ®,/d,=1.0.

1. The local Nusselt number from the beam surface is increased with the dimension-

Bl gl A (Solar Energy) Vol. 11, No. 2, 1991

63



42 e ol

22y 208 LA Yo e AAF AW B

FA Y /A 9

less beam spacing D/L. but that of the downward surface of the lower beam is almost

same as the D/L increases. And, the local Nusselt number from the upward surface of a

lower beam is greatly increased with D/L.

2. The beam spacings of the maximum mean Nusselt number for the downward sur-

face of an upper beam and the upward surface of a lower beam occur at D/l =2.6

and

2.0 respectively.

3. The beam spacing for the maximum total mean Nusselt number occurs at D/L
=2.6.

NOMENCLATURE

D

: beam spacing

g :accleration of gravity

Gr : Grashof number, g BLYT,—T.)/ v?

h : heat transfer coefficient

k :thermal conductivity of the fluid

L : height(and width) of the beam

Nu :local Nusselt number, hlL/k

Nu :mean Nusselt number

ﬁﬁT : total mean Nusselt number

Pr :Prandtl number,v / «

S :beam surface

T :temperature

u : x=velocity

U :dimensionless x-velocity, u/u..

v y-velocity

V  : dimensionless y-velocity, v/u..

¢ :stream function

¥ : dimensionless stream function, ¢Ai.L

® : dimensionless temperature, (T—T..)
(T,.—T.)

a :thermal diffusivity

2 - : thermal expansion coefficient

v : kinematic viscosity

w : vorticity

w : dimensionless vorticity, @[,

SUBSCRIPTS

1L : downward surface of lower beam

2L : side surface of lower beam

3L :upward surface of lower beam

1U : downward surface of upper beam

64

ok I N 2 rf

.rﬂoﬁilo_\?ﬁ,ﬁﬂmﬁrlro{x lo & &
ol

2U :side surface of upper beam

3U : upward surface of upper beam
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In the heat retrieving process, the governing factor for the solidifying rate is the cooling temperature,
because most of the liquid sensible heat is rapidly discharged in the initial stage of solidification. Hence
heat transfer mechanism during heat retrieving process can be safely considered as conduction. In the
cut of frozen paraffin, there showed an empty space in the upper region. It is caused by the tempera-
ture drop in the liquid paraffin. While volume shrinkage caused by phase transition was indiscernible.

Irrespective of cooling temperature and initial liquid temperature, solidified mass was well—correlated
with the product of Fourier number and Stefan number in the solid phase.

A Numerical Study on the Natural Convection from Two Isothermal
Square Beams Attached to an Vertical Adiabatic Plate
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ABSTRACT

A Steady laminar natural convection heat transfer from two isothermal square beams attached to a
vertical adiabatic plate has been studied numerically.

The results have been obtained for dimensionless beam spacings, 0.5<D/L<3.0, and for Gr=
5000—10000 at ®,/®,=1.0.

1. The local Nusselt number from the beam surface is increased with the dimensionless beam
spacing D/L, but that of the downward surface of the lower beam is almost same as the D/L
increases. And, the local Nusselt number from the upward surface of a lower beam is greatly in-
creased with D/L.

2. The beam spacings of the maximum mean Nusselt number for the downward surface of an
upper beam and the upward surface of a lower beam occur at D/ L=26 and 2.0 respectively.

3. The beam spacing for the maximum total mean Nusselt number occurs at D/L=2.6.

A Preliminary Study on the Solar—-Hydrogen System Utilizing Photoano-
dic TiO, Semiconductor Electrode
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ABSTRACT

Electrochemical reaction utilizing the semiconducting photoanodes can be applied to the photoelec-
trolysis of water to produce hydrogen. In this preliminary experiment, TiO, photoanodes were pre-
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