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Power Factor Correction Circuit For Inverter Air-Conditioner
With A Parallel Configuration To Reduce The Material Cost

Yong-Chae Jung, Yun-Chul Jung and Kyung-Ahn Kwon
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ABSTRACT

In this paper, the power factor correction circuit using a parallel drive method is proposed so that the high power
inverter air-conditioner with 3(hpJ) compressor motor may obtain the cost down and the improved performance. The
adequate design procedures are presented to reduce the material costs by eliminating the power factor improving LC
filter and derating output capacitor and inverter switches. Using the determined components, the proto-type circuit
with 6(kW] power consumption is built and tested to verify the operation of the proposed circuit.

Key Words: Power factor correction, Parallel drive method, Cost down, 3(hp] compressor motor
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Fig. 2 The proposed inverter air-conditioner with the power
factor correction using a parallel drive method
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Table 1 Comparison between the proposed method and
the conventional one
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Fig. 3 Block diagram of the conventional inverter airconditioner
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Fig. 5 The configuration photograph of the proposed circuit
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Table 2 The peak-to-peak ripple voltage of the output DC

voltage
AT W) 1000 | 1500 | 2000 | 2500 | 3000
Ripple Voitage
(peak-to-peak) 49V | 61V | 8.0V | 9.8V | 115V
A | 3500 | 4000 | 4500 | 5000 | 5500 | 6000
Ripple
Voltage 13.4V | 151V | 16.8V | 18.4V | 20.2V | 21.9V
Tek 10.0kS/s 173 Acgs
oo e B e
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Fig. 6 Experimental Waveforms (Upper:Output Current,
Lower:input Current @Pin=6,480W)
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Fig. 7 The peak-to-peak ripple voltage graph of the output
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Fig. 8 The step response characteristic of the output
voltage (Upper:OQutput Voltage, Lower:Input
Current)
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Fig. 9 The diode reverse recovery characteristic for each
gate resistance (Upper:Switch Voltage, Lower:
Diode Current)
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Fig. 10 The switch voltage without an auxiliary capacitor
(Lower:Switch Voltage)
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Fig. 11 The switch voltage with an auxiliary capacitor
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