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ABSTRACT

Since the direct(beam) normal solar radiation is a main factor for designing any focu-
sing 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.
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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.
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Table 1. List of Domestic Direct(Beam) Nomal
Radiation Measurement Sites

AGE (A9HZ |9 =% E|21 %
& 101 37°54'N | 127°44'N | 740m
7 1056 3745 | 12854 260
A 108 3734 | 12658 855
o 114 3720 | 127 57 1498
A 3646 | 126 28 197
A 363 | 12726 | 590

602 | 12923 | 56
355 | 12837 | 578
146 | 3549 | 12709 | 512
156 | 3510 | 1265 | 703
159 | 3506 | 129002 | 692
1656 | 437 | 12623 | 534
18 | 3831 | 126 | 20
192 | 3512 | 12806 | 215
272 | 352 | 12831 | 2080

129
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138
143
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Fig. 1 Location of Solar Direct Nomal Radiation

Measurement Stations of KIER and KMA
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Fig. 2 Yearly Mean Direct Normal Radiation
Distribution
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Fig. 3 Seasonal Variation of Direct Nomal Radiation Distribution
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Fig. 4 Yearly Mean Ratio of Direct Nomal
Radiation vs Global Radiation
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Table 2. Comparison of Each Seasonal Direct No-

mal Radiation (¢ © kecal/m?. day)
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Fig. 5 Monthly Mean Direct Normal & Global(Horizontal) Radiation
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Fig. 6 Monthly Mean Ratio of Direct Normal vs Global(Horizontal) Radiation
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Table 3. Comparison of Each Seasonal % RMSE
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Cu2xSoseSeoss heterojunction solar cells were studied.
The open-circuit voltage, short-circuit density, fill factor and conversion efficiency of n-CdSossSeoss/ p-

CuzxSeseSenss heterojunction solar cells under 80mW/cm? illumination were found to be 0.48V, 21mA/cm?,
0.75 and 95%, respectively.

An Experimental Study on the Augmentation of Heat
Transfer by Impinging Air Jets with Swirl

Su-Cheol Ohu* * Sung-Soo Park**

* Inha Univ.
** Graduate School, Inha Univ.

This Paper deals with the experimental study of the axisymmetric air jet impinging vertically on the
flat heating surface with and without swirl. The purpose of this study is to investigate the characteristics
of flow, augmentation of heat transfer rate, turbulent intensity, and the comparison of heat transfer rate,
the optimal swirling condition about the swirl and nonswirl axisymmetric air jet. In order to augment
the heat transfer on the flat heating surface without introducing any additional power, the techmque
used in the present work was placement of twisted tape inserted pipe in front of the nozzle exit
order to make a swirl. The effect of swirl degree is investigated in case of S=0. 0056, 0.111, 0.222
and the velocity of the jet was 14, 20, 26, 32, 38, 44m/s. The distance between the nozle exit and the
stagnation point on the impinging plate was the H/D=1~14. In order to analyze of the flow structure
which increase heat transfer, the velocity and the turbulent intensity of the axisymmetric jet was measured
by a hot wire anemometer according to the swirl number and H/D.

A Revaluation Study of Cheju-Do Solar Insolation Data
by Field Measurement

Jo, Dok-ki - Lee, Tae-Kyu * Kim Chun, II-Soo * Cho, Suh-Hyun
Auh, Chung-Moo |
Korea Institute of Energy Research

Solar radiation intensity in Cheju-Do has been measured and analyzed to study the its characteristic
and the possibility of the alternative energy.

This work will also support the on-going project “Clean Enertopia in Cheju” which is strongly
driven by government recently.

The results of this project indicate that

1) Insolation in Cheju-Do is 10% lower than Southern coastal area.

2) A significant difference of insolation is observed between western and eastern part of Cheju-
Do.
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