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Table 1. Solar cell module and equipments spec.
Solar cell module
Model Voc Vmp Isc Imp Pm
ESE-230S 375V 291V 8.65 A 8.07 A 230 Wp
Conter
Model Manufacturer Fundamental power accuracy Current Voltage
WT1600 Yokogawa 0.1% 10 mA~5 A/1~50 A | 1,5 V~1,000 V
AC power supply
Model Manufacturer Output
SW3500A Elgar 3,500 VA
Lamp
Model Manufacturer Voltage Wattage
GHLO026 Hino 220 V~60 Hz 100 W, IP54
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Table 2. ERE consumption power according to ERE in—
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Figure 4. ERE off solar cell power.
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Figure 5. Solar cell power gain according to ERE input

frequency at AC 35 V.
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In this paper, we would like to introduce Electron Relay Enhancer (ERE), a supplementary
device, which improves commercia solar cell efficiency minimizing e ectron-hole
recombination of solar cell. The ERE in this study is mainly composed of two capacitors
which are connected to AC power source and bridge diode system which controls electron
flow direction. Two capacitors repeat collecting electrons from solar cell and pumping the
collected electrons to load resistance or inverter through the bridge diode system. While
one positively charged capacitor collect electrons, the other negatively charged one pumps
electrons. A positively charged capacitor pulls the more exited electrons from the solar cell,
before the exited electrons recombine the holes in solar cell. That is why the ERE system
enhances solar cell efficiency. As a result, the measured power increase of the solar cell
with the ERE is varied from 5.9 W to 25.6 W in each experimental condition. Maximal
increase rate of the solar cell power with ERE is 30.8% of solar cell power without ERE.

Keywords : Solar cell, Electron hole recombination, Capacitor, Bridge diode, Frequency
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