& 7he] T2AzYo] REAHE AdoMe gFEAE /AN 9

[=2] BlgLiz
Solar Energy
Vol .14 . No .2, 1994

& e SeAztule] B A dell Ao

HAEA* - o KA
*Eol st e} 7)A S e
*Eotistil tiatl A FE 3

Convective Heat Transfer in a Channel with an
Isothermal Rectangular Beam

Kwon, Sun-Sok* - Ree, Jae-Shin
*Dong-A University
**Graduate School, Dong-A University

2 o

2 Q7oA @ woulo] slel SeAzel RAE 249 $u% FHULAY
o] & oYz ol tidte} =AM A o2 AFaigith. Wel F4YHl= H/B=0.
25~4, Reynolds = Re=50~500 12|11 Grashof ¥ Gr=0~5x10*H{A| 3l &
T-5FAT

Re=1002] 3% +H3 FAAEA W Hd Nusselt = Gr=09M= #2
28 YeRiP, Grashof 527} 371848 F7tadlon, J4u7t s7Hdss 2ad
I .
Gr=10, Re=1002] A% %33t $2AdolAl el BF Nusselt 55 FHAdol
SR AE visle] 0,25<H/B<L 1oMe &4, L1<H/B<4000M e Al Yeb
=

Re=100, 0<Gr<5x104Q) AL £33 Ao W] H Nusselt+ FX

ARGl SR Hsle] H/B=0, 25014 £ H/B=4,00|AE Fow H/B

e} ¥ ol 2} (Solar Energy) Vol. 14, No. 2, 1994 | 75



g 7hel T2AMG Y] B-3E fdoAMe dFdAL/HY 9

=1.004E T EA Jebgo
Agog 4L HAAY SeAs FAALR T3 FeMo] vad F g
of FX|&14 ) B S YT,

ABSTRACT

Thermal energy transport in a two-dimensional horizontal and vertical channel with
an isothermal rectangular beam attached to one adiabatic wall is investigated from the
numerical solution of Navier-Stokes and energy equations. The solutions have been
obtained for dimensionless aspect equations. The solutions have been obtained for
dimensionless aspect ratios of beam, H/ B=0.25~?-4, Reynolds numbers, Re=50~ 500
and Grashof numbers, Gr=0~5 X 10*.

The mean Nusselt number, Nu for horizontal and vertical channels shows same value
at Gr=0 and increases as Gr increases and decreases as H/B increases at Re=100.

Nu of vertical channel shows higher in 0.25<H/B< 1.1 and lower in 1.1<H<4.0
than that of horizontal channel at Gr=10% Re=100.

Nu of vertical channel shows higher in 0.25<H/B< 1.1 and lower in 1.1<H/B=1.
0 than that of horizontal channel at Re=100, 0< Gr<5 X 10

A comparison between the experimental and numerical results shows good agree-

ment.
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Fig. 3. Isotherms for various Reynolds numbers at H/S=1.0, Gr=10* and

Pr=0.71.(Horizontal channel)
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Do=1, 58 than p/Do=4, 79,
3) Mean Nusselt number can be expressed by the following equation,
Nupean=C Re™ PrSOA (p/dp) "

A Study on the Atmospheric Clearness of Major Cities

in Korea

Jo, Dok-Ki - Kim, Eun-Ill - Lee, Tae-Kyu - Park, Kyung-Ho -
Chun, I1-Soo - Jeon, Hong-Seok - Auh, Chung-Moo

Kovea Institute of Energy Resources

Since the atmospheric clearness index is main factor for evaluating atmosphere
circumstance, it is necessary to estimate its characteristics all over the cities in Korea.
We have began collecting clearness index data since 1982 at 16 different cities and
considerable effort has been made for constructing a standard value from measured
data at each city.
The new clearness index data will be extensively used by evaluating atmospheric
circumstance analysies as well as by solar application system designer or users.
From the results, we can conclude that
1) Yearly mean 63 % of the atmospheric clearness index was evaluated for clear day
all voer 16 cities in Korea. |
2) Atmospheric clearness index of spring and summer were 63 % and 64 % and for fall
and winter their values wre 61 % and 59 % respectively. So, spring and summer were
higher, and fall and winter were lower then the yearly value.
3) A significant difference of atomospheric clearness index is observed between 1982
~ 1987 and 1988~ 1993 through 16 different cities in Korea.

Convective Heat Transfer in a Channel with an Isothermal
Rectangular Beam

Kwon, Sun-Sok* - Ree, Jae-Shin
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*Dong-A University
**Graduate School, Dong-A University

Thermal energy transport in a two-dimensional horizontal and vertical channel with
an isothermal rectangular beam attached to one adiabatic wall is investigated from the
numerical solution of Navier-Stokes and energy equations. The solutions have been
obtained for dimensionless aspect equations. The solutions have been obtained for
dimensionless aspect ratios of beam, H/B=0.25~4, Reynolds numbers, Re=>50~ 500
and Grashof numbers, Gr=0~5 X 10*.

The mean Nusselt number, Nu for horizontal and vertical channels shows same value
at Gr=0 and increases as Gr increases and decreases as H/B increases at Re=100.

Nu of vertical channel shows higher in 0.25<H/B< 1.1 and lower in 1.1 <H<4.0
than that of horizontal channel at Gr=10* Re=100.

Nu of vertical channel shows higher in 0.25<H/B< 1.1 and lower in 1.1<H/B=1.
0 than that of horizontal channel at Re=100, 0<Gr<5 X 10*.

A comparison between the experimental and numerical results shows good agree-
ment.

Rate Augmentation of Exothermic Hydration in the CaO

Packed Bed

So00-Yull Chung - Jong-Shik Kim
Dept. of Chem. Eng., Keimyung University

Heat release characteristics of a CaO packed bed reactor which is used for a chemical
heat storage device has been studied.

We employed Cu-plate fins to release the heat of reaction of the CaO packed bed
inside the reactor fast and effectively. | |
- Two-dimensional analysis of unsteady state heat flow inside the bed was performed
as a function of time and under various conditions of the Cu-plates.

It is noted that the time required to release the heat of reaction with Cu fins is reduced

more than twice fast compared to that without Cu fins. That was largely dependent
upon the number of Cu-plate, as well.
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