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Efficiency and Design Analysis of Power Conversion Unit for Household
Appliances according to PFC Type
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ABSTRACT
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Fig. 1 The structure of buck PFC

¥ 1 PFCTH A|AE mb2lo|E
Table 1 PFC stage system parameters

Parameter Boost PFC ‘ Buck PFC
Input Voltage 220 [V
Output Power 300 [W]
Output Voltage 380 [Va] \ 200 [Vi]
fow 50 [kHz]
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Fig. 2 Two-stage isolated power conversion system
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Fig. 3 Input current harmonics and IEC61000-3-2
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Table 2 System parameters of LLC converter

Parameter Boost LLC Buck LLC
Input Voltage 380 [V 200 [V
Output Power 300 [W]

Output Voltage 40 [V
Nt (Ni/No) 4.75 2.5
L, 26.5 [uH] 7.3 [uH]
C: 19.7 [nF] 71.4 [nF]
Ry 5.3-16 [Q]
fow 220 [kHz]
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Fig. 4 Loss of system device
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Table 3 Loss of device

PFC stage LLC stage
Loss [W] Boost Buck Boost Buck
Diode-bridge 2.15 1.99 X X
MOSFET 2.72 1.33 4.26 347
Diode 0.99 0.52 2.8 2.8
Inductor 0.27 2 X X
Transformer X X 2.44 1.43
Total loss 6.13 5.84 16.5 13.9
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Fig. 5 Measured system efficiency comparison
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