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ABSTRACT

CdSesSeoss single crystal was grown by a sublimation method.
The crystal structure and the temperature dependence of carrier density and mobility

of CdSesSeoss single crystal were studied.

Heterojunction solar cells of n-CdSesSeoss/p-CuzxSesSeoss were fabricated by the substi-

tution reaction.

The spectral response, the J—V characteristics and the conversion efficiency of the
n-CdSessSeos/p-CuzxSoasSeoss heterojunction solar cells were studied.

The open-circuit voltage, short-circuit density, fill factor and conversion efficiency of
N-CdSo46Seos/p-CuzxSossSeoss heterojunction solar cells under 80mW/cm? illumination were
found to be 0.48V, 21mA/cm’, 0.75 and 9.5%, respectively.

I.M &

HFAR S 7)Fo] F71A Az oFtie
7 0] 18399 Becquerel’] 9j3iA B 1151 1876
Holl W. G. Adams® &9 93] seleniumol A 1
A}E dAE ¥ 19543 D. M. Chapin® 59
ofaf AFOo= ilicon YRR} wHEo] Z Uk
I F B BgRE 5 drEojR BYA
A= silicons AEZ o] 2 o]F1 97
&FA] %+ silicon B FH A 2] 718 (05V) A gz}
AHHEE 8H oM FHdolx 199
O M-V % II-NZ 33E Be 4 g o
&3 HFAR Y A7 AFE Y

19543 D. C. Reynolds®7} CdS ©2A9 %
1R ES BAE 2N CdSYl gF A7t A
5o, 1 & 19563 Carlson®©] CdS ©+2
AE Cu o] &AM 333 o7 Cuzs A
AlA BFHAE AF3H 3, 19774 A. M. Bor-
nett” sl 234 CdS ©Z A CdS/Cu.SE 3
A8t 65% E&S A} 19679 V. N. Koma-
shchenko® &2 Cu,-xSe/CdSe ©]2H ¥ =#iYgA
Ag THEY 3%9 HE&E 4y, 19709 G. A
Fedrous” 5% Cu, xSe/CdSe ©)Z43% =©l%A

S0

A& Asd 5% FES AU

B Ao e s3HOE CdSuSes T2

£ AAA)A Lave W)H YHAPHO R CdSessSeoss
DAARUAL o3}, Xray diffractionSE AR}

45 F3}a, Van der Pauw™? Y2 = Hall
effectE &4 3} carrier densityd] &% &JEA,
mobility?) &% &AM i3 ARG ®
%31 oz QA n-CdSesSerss TE
)8 k3-8 0] 83t p-Cur-xSeswSeoss T A
7‘0} }‘] 74 n-CdSoess5€05/ p-Cllz—xSo.z;sseom 0]%;1(3 -@' Eﬂ
FHROE A Z}3}o] gpectral response,
—AAEAL L 2YHEAHS AU H

. 4 ¥ 54

1. %ﬂ‘ tcgtr_'-joﬂ ng._l' CdSo.465€054

CHEE oF

&3Pl 98 CdSosSeoss FE A 42 Fig
13 22 AV|2d 27U E Fof 127
growth part®] &X& 1055C, source part®]
TE 1065CE 3921, A2+49] selenium rese-
rvoird 2% 450CE 3t WA ampouled

g} %ol 2] (Solar Energy) Vol. 13, No. 1, 1993



n-CdSoseSe05/p-CiizaSoa6Se0ss 2l THE HEFEA Y AAT I E4o) #F A7/ 3 9

growth partE 950C9] & o QE=E 3} 1
SxolA 2423t 52 heatingdt F exE
10C/hr2 Eo] & A growth part®] & %7} 1055
C, source part?] 257} 1065C7} =2 3} A

' Motor{DC)
Growing
Crystal
The
cantpal * rmocouple
wire
Cherge i [ Variable resistor
| l
Y o ]
N\ @
® | oy Q
. D¢ . I l 2=
1065 C_'l" . : : @ 9
o\ ) 1 g-.é
® ® s Q
® o [
o o
N o' e 3~
o °
® ® o
° ° L3
I\ S PON 7 RIS K-
2.450°C of{ ° | ] g'g
® : : E Q
o ye =
° : } : l
L_. 1l ¢ ‘ |
Temperature 3 INCT 1205
Alumins
min: | CT 140 |
Seienium Mm

Fig. 1 Experimental arrangment for CdSo4eSeosas
single crystal grown by sublimation method.

Fig. 2 Photograph of CdSossSeoss single crystal
grown by sublimation method.
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Fig. 3 Schematic diagram of n-CdSo4sSeosa/

p-Cuz-xSo.465€054 heterojunction solar cells
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53

el ool 1 A (Solar Energy) Vol. 13, No. 1, 1993



n-CdSos65€054/p-CuizxSo465€05° 1 FH Y B S

AR AR 1 B B AT/RAT 9

rdS)‘Q;" ;\":]_- Oéj] 6}-0:1 /H ;g—% CdSOAGSeO.M %@@0]
SUAALS & = UUTh

CdSesSeoss BEH O ARG+ Ve
Falgen, 1 AdE Fig99h Table 13 2t}
Fig92} Table 1014 E& u}e} o] 3,=4.2213A,
co=6.8665A o] At}

T3 ARY CdSeSeoss TEA S 38+ =
Y] x32 VegardH & ol we} F3tuem, 1
A¥+= Figlod 23 xT 0549t

1.2. Hall effect

3P o 2 A3 CdSewsSeoss &2 4 2] Hall
B3E Van der Pauw WH o2 293Kl A 30K
72 =& HIAA 7HHA &3t T3 car-
rier density, Hall A&7, 7] ARE, o] 5xFY
72 table 29} #1 °o]F% pe Figll¥ 2t
Fig119lA B+ ule} o] 293Kl A 200K7}HA) &

lattice scattering®l 7]1213}1L 200K o) A 30K7}H A&
impurity scattering®l &3t US4 F U
At} Carrier density ni= % 1/Td] thal &9
AFgeo] wpe} W3a Qo o] W 2% o
F=o] th3t no] &= Fig129) BT} Table2¢lA
Hy uigt o] Hall A% R/t &9 #1225
A nq MEAYS ¢ 7 Ut

2. N-CdSo.46S€054/pP-Cuz-xS0465€054 0|&

eSS RIShS
2.1. Spectral response.

shio g AAEH n-CdSesSess T2
\_.lﬂ'g‘% O]‘g"a]'cq p-Cllz XSO4GS€054 %’L"% MZC}-
A pFoll goldE nZF°l indiume F33F U
ElL‘;%' 63 }‘6] 3]'04 = n-CdSossSe€os:/ p-CU2—xSo.4sse

- Table 1. X-ray diffraction patterns data of CdSo4sS€0s4

2 d(A) Teos0(o o) hk1
24.30 3.6596 2.3097 100
95.98 3.4371 2.1558 002
27.70 3.2176 2.0031 101
36.05 2.4892 1.4862 102
42.75 2.1133 1.2099 110
4710 1.9278 1.0695 103
49.90 ‘ 1.8260 0.9909 200
50.80 1.7957 0.9673 112
51.90 1.7602 0.9394 201
65.60 1.4219 0.6629 203
67.80 1.3810 0.7617 210
69.70 1.3479 0.5990 211
73.90 1.2814 0.5399 105
78.60 1.2161 0.4803 300
81.40 3.1812 0.4478 213
84.60 1.1445 04120 302
89.60 1.0931 0.3629 205
93.80 1.0549 0.3247 220
99.00 1.0130 0.2816 310
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- Table 2. Result analysis on Hall effect CdSo4sSeoss single crystal grown by sublimation method.
Tem. carrier density Hall coefficient conductivity Hall mability
(K) n(m?®) Ru (m*/C) o(Q'm?) u(m?/ V-sec)
293 6.88X10% 9.07X10° 1522.23 1.38X 10
270 550X 1072 -1.13X10° 1658.26 1.88X10*
250 459X 10% -1.36 X10° 171791 2.34X10*
230 3.93X107 -1.59X10° 1790.66 2.84X10*
200 344X 107 -1.82X10° 1800.65 3.27X10?
180 3.06 X107 204 X10° 1671.54 341X10?
150 2.75X 107 227X10° 1523.03 3.46X10?
130 2.50X 107 -2.50X10° 1391.08 347X10?
100 2.29X 107 2.72X10° 1319.46 359X10?
77 2.12X 107 -295X10° 127057 375X 107
50 1.83X 107 -340X10° 1192.92 4.06 X 10
30 1.62X10% -3.86 X10° 1160.84 448X 10*
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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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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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