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Effect of Sectorial Angle on Natural Convection in Circular
Trapezoidal Enclosures
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ABSTRACT

A numerical study of natural convection heat transfer confined by circular parallel walls at
different temperatures and flat adiabatic walls is investigated for Rayleigh numbers from 10°
to 10° and sectorial angles from 30°to 180. It is used by a finite difference method to solve
the governing equations. The results show velocity and temperature distributions.

Mean Nusselt numbers are shown by Nu=C(Ra)™
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Fig. 1. Schematic diagram of the geomet
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Fig. 2. Isotherms for various aspect angles at Pr
=0.71, Ra=10°, A®=0.1.
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Fig. 6. Dimensionless temperature versus dimen-
sionless radial coordinate for various Ray-
leigh numbers at Pr=0.71, 6:=30", S=
0.5.
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sionless radial coordinate for various Ray -
leigh numbers at Pr=0.71, :=90°, S=
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Fig. 8. Dimensionless temperature versus dimen=
sionless radial coordinate for various Ray-
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0.5.
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was achieved by inserting rods in front of the heating flat plate. According to visulaization, it was
examined because of flow acceleration and separation and disturbance of boundary layer. The smaller
clerance between rod and heating plate was, the larger heat transfer effect became at each H/B.
Arverage Nusselt number reached maximum at H/B=10 and the local augmentation rate of heat
transfer became maximum at H/B=2. The maximum average heat transfer enhancement rate increase
about 43% for the case of X/B=2 and C=1mm, compared to a flat plate without rods. The correlating
equation of average Nusselt number and Reynolds number was obatined. As follws .

Nu,=1.249Re**(C/A) ***(H/B)***

An Evaluation Study of Domestic Direct(Beam) Nomal Solar Ra-
diation Data

Jo, Dok-Ki * Lee, Tae-Kyu * Kim, Eun-Ill - Chun, II-Soo * Lee, Soon-Myoung * Cho, Suh-
Hyun * Auh, Chung-Moo

Korea Institute of Energy Research

Since the direct(beam) normal solar radiation is a main factor for designing any focusing solar
system, it is necessary to evaluate its characteristics all over the country.

We have begun collecting direct normal solar radiation data since December 1990 at 16 different
locations and considerable effort has been made for constructing a standard value from measured
data at each station.

KIER’s new data will be extensively used by concentrating system users or designers as well
as by research institutes.

From the results, we can conclude that

1) 4,400 kcal/m’. day of the direct(beam) normal solar radiation was evaluated for clear day.

2) Direct normal solar radiation of spring and summer were 6% and 14 %, higher than the yearly

average value, respectively, and for fall and winter their values were 5% and 15% than the
yearly average value, respectively.

Effect of Sectorial Angle on Natural Convection in Clrcular
Trapezoidal Enclosures

Bae, Tae-Yeol - Kwon, Sun-Suk
Department of Mechanical Engineering Dong-A University

A numerical study of natural convection heat transfer confined by circular parallel walls at different te-
mperatures and flat adiabatic walls is investigated for Rayleigh numbers from 102 to 10 and sectorial angles
from 30°to 180. It is used by a finite difference method to solve the governing equations. The results show
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velocity and temperature distributions. .
Mean Nusselt numbers are shown by Nu=C(Ra)".

An Experimental Study on Close-Contact Melting in
Horizontal Capsules with Circular or Rectangular
Cross Sections |

Si-pom, Kim* * Chi-woo, Lee**

*Dept. of Mechanical Eng, Dong-A Univ.*
** Test Lab., Daewoo Public Motors Co.

This empirical paper addresses the phenomena of the contact melting of PCM in horizontal capsules
of circular and rectangular cross sections with various aspect ratio. |
The melting-rate tends to increase as the Stefan number increases. The case of rectangular tube
displays larger melting-rate than that of circular tube, and the melting-rate increases as the aspect
ratio decreasws for rectangular tubes. In case of circular tube, the effect of natural convection on

the melting-rate is 6.1% ,8.6% and 11.2% according to Stefan number 0.0772, 0.1287 and 0.1802 respecti-
vely.

The Study of the Fabrication and Characteristics of n-
CdSo46S€054/pP-Cu2xSo465€054 heterojunction Solar Cells

Sang-Ha, You * Seung-Pyung, Choi * Sang-Youl, Lee - Kwang-Joon, Hong
Sang-Suhg, Suh * Hye-Suk, Kim, Seung-Yong, Jeon * Eun-Hee, Yun™
Jong-Dae, Moon™* Yeong-Jin, Shin * Tae-Soo, Jeong - Hyun-Keel, Shin
‘Tack-Sung, Kim*** Kee-Soo, Rheu****

* Department of Physics, College of Natural Sciences, Chosun University

** Department of Physics, College of Natural Sciences, Dongshin University
*** Department of Physics, College of Natural Sciences, Jeonbuk National University
**** National Industrial Technology Institute of Jeonbuk

CdSossSenss single crystal was grown by a sublimation method.

The crystal structure and the temperature dependence of carrier density and mobility of CdSossSeoss
single crystal were studied.

Heterojunction solar cells of n-CdS,Seoss/p-Cu2xSoasSeoss were fabricated by the substitution reaction.

The spectral response, the J—V characteristics and the conversion efficiency of the n-CdSosSeoss/p-
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