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Electrical Characteristics of Mono Crystalline Silicon Solar Cell
for Concentrating PV System using Fresnel Lenses

Kyungchan Kang®, Gi-Hwan Kang™, Gwon-Jong Yu™, Chang-Su Huh"
*Inha University, **Korea Institute of Energy Research

Abstract - Silicon feed stock shortage have acted as major g ddstart a7 204 BE A o] 24 AYE ¥ Fo F
restraints for growth of photovoltaic industry. Concentrating HHE WAL gle AAE FAS AFsah Al *}*(LEI
photovoltaic  (CPV) system will reduce the use of silicon PV Zyd Az A7) 24x18[em?], M&E A 7ol Ao 9o
materials. This paper presents the application possibility —of AEdle Lns 2457 93 da st EE Ajestar)

mono-crystalline silicon solar cell, which has increased in market
share, for PV concentrator. We measured the power of solar cell
using sun simulator and I-V curve tracer and compared the results.
The comparison of results showed that the concentrated solar cell
generated the power more approximately 7 times than without
concentration in spite of non-heat sink. If CPV technology included
heat sink combines already developed PV tracking system, it will
have a merit economically.
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Pmax[W] |Efficiency[%] FF[%]
1sun 0.013 13.45 76.62

9em 0.308 307.68 54.25

HomCHd)| 0448 448.18 38.39

13cm 0.344 344.00 38.24

|:> = 15cm 0.272 271.90 47.75
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Pmax[W] |Efficiency[%] FF([%]

— Hem 0.2k 1/m] 0.003 16.14 73.69

<&l 1> mono c-si solar cell 0.4 [k 0.007 17.03 74.85

= 0.6 [k W/m?] 0.011 17.83 75.96

Pmaxztol 195~199[Wplel @24 AgZ gFAA2 19 13 2 0.8[kW/m?] 0.014 18.05 75.69
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Pmax[W] Efficiency[%] FF[%]
0.2[kW/m?] 0.143 711.31 66.47
0.4[kW/m?] 0.229 571.65 52.00
0.6[kW/m?] 0.274 457.12 40.60
0.8[kW/m?] 0.308 384.43 35.28
1.0[kW/m?] 0.328 32791 33.26
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——-MeasLrement-——

PV Device Temp [deg.c] : 23,9

Solar Inadiance [kw/m*2]: 0.971

Short Circult Current (Isc) [ma] 971,217
Open Circuit Voltage (Voc) [mV] 474,529
Maximum Power (Pm) [mw] 155,589
Maximum Power Current(pm) [mA] 561,033
Maximum Power Voltage(Vpm) [mv] :277.326

Fill Factor (FF) 0.338
Conversion Efficiency (Eta) [%] 160,196

——-STC Conversion-——

PV Device Temp [deg.c] : 25.0

Solar Iradiance [kWw/m"2] : 1,000

Short Circult Current (Isc) [mA] 999,973
Open Circuit Voltage (Yoc) [mV] :474.529
Kaximum Power (Pm) [m'w] :163.564
Maximum Power Current(lpm) [mA] 589,789
Maximum Power Voltage(vorm) [mv] :277.326
Fill Factor (FF) 0,385

Conversion Efficiency (Eta) [%] 163564
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