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A Study on the Internal Loss and Efficiency Analysis
by Loss Factors in PFC Switching Rectifier
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ABSTRACT

In this paper, we propose a theoretical method to systematically analyze the power conversion efficiency of a
single-phase PFC switching rectifier. Boost-type PFC was organized in order of highest correlation with load current
using steady-state analysis results and introduced the concept of loss factor. The loss factors for each major element
are summarized and presented in a table. This paper makes it easier to understand the internal loss and power
conversion efficiency of the rectifier for loss factors. Lastly, to confirm the validity of the efficiency analysis results
reflecting the loss factors, loss and efficiency analysis of the 2.5kW PFC rectifier was performed. The results were
compared with data from a 2.5kW PFC circuit for evaluation. As a result, the usefulness of power conversion

efficiency analysis reflecting the loss factors proposed in this paper was confirmed.
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Fig. 1. Basic circuit of boost type PFC switching rectifier.
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Fig. 3. Operation waveforms in steady state.
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Fig. 4. Basic circuit considering internal loss resistance.
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Table 2. Electrical specifications of PFC rectifier

Parameters Value Unit
Input voltage Vin 230 Vrms
Output voltage Vo 380 Vdc
Maximum power Pomax 2.5 kW
Resonant frequency fo 60 kHz
Table 3. PFC rectifier components and values
Parameters Unit Value
Inductance pH 600
Cross-sectional area of core cm? 0.66
Volume of core cm’ 10.6
Wire resistance me 30
Switch capacitance nF 0.15
Switch on resistance m< 50
Capacitor ESR Q 0.3
Auxiliary power W 6.0
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5. Efficiency characteristics according to changes in
loss factors.
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Fig. 6. Internal power loss characteristics by loss factor.
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Fig. 7. Comparison of power conversion efficiency.
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