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Bidirectional Resonant Converter with Asymmetrical Duty Cycle Control for

Charging Supper Capacitors from Solar Energy
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Abtract

This paper proposes Bidirectional resonant converter with asymmetrical duty cycle control for

charging supper capacitors from solar energy, designed at 20 kHz for 288 W, is operated at zero

voltage switch mode for reducing the losses of converter. The modes of operation divide in two

modes for operating bidirectional current. The first part is buck mode which has 150 volt at the

output voltage and second is boost mode which has 240 volt at the output voltage. The two

operation modes of converter will be discussed in this paper.

Keywords: bidirectional dc-dc converter, dc bus, solar energy
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Battery UltraCap
Lead-acid
12 V/44 Ah 3600 F/2.5 WV

Provided | Only part of Total

energy provided provided
energy can be | energy can
stored be stored

Energy 40 Whikg 4 \Wh/kg

density

Power 300 W/kg 5 KW/kg [pulse

density
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Y TR ANUAUNIY Yimiin NUIUTOUAD
AWG | gudnaa (mm) (75°) Wkm kg/km cm
0 8.25 0.392 457 -
1 7.35 0.494 377 -
2 6.54 0.624 299 -
3 5.83 0.786 237 -
4 5.19 0.991 188 -
5 4.62 1.25 149 -
6 4.12 1.58 118 -
7 3.67 1.99 93.8 -
8 3.26 2.51 74.4 -
9 2.91 3.16 59.0 -
10 2.59 3.99 46.8 14
11 2.31 5.03 37.1 17
12 2.05 6.34 29.4 22
13 1.83 7.99 ik 27
14 1.63 10.1 18.5 34
5 1.45 12.7 14.7 40
16 1.29 16.0 11.6 51
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Ms1eh 2.1 (@e) YoyaneInUaIANDILAY

HueaY FuRu ANUAIUNIY ﬁmﬁ’ﬂ UIUTOUAD

AWG fu gnang (mm) (75°) /km kg/km cm
17 1.15 20.2 9.23 63
18 1.02 25.5 7.32 79
19 0.912 32.1 5.8 98
20 0.812 40.5 4.6 123
21 0.732 51.1 3.65 153
22 0.644 64.4 2.3 192
23 0.573 81.2 2.89 237
24 0.511 102 1.82 293
25 0.455 129 1.44 364
26 0.405 163 1.15 454
27 0.361 205 1.1 575
28 0.321 259 1.39 710
29 0.286 327 1.75 871
30 0.255 421 2.21 1090
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