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Development of the Anti-Start Air Conditioner Compressor Resonant DC/DC
Converter for Commercial Vehicle

Keun-Woo HanT, Seong—Gon Kiml, Young-Gook Jungz, and Young-Cheol Lim®

Abstract

This study deals with a resonant converter of an anti-start air conditioner compressor for commercial
vehicles. The anti-start air conditioner compressor must generally have a high current, high efficiency, a low
volume, and a low weight. To reduce the switching losses and voltage and current stresses of the device, the

anti-start air conditioner compressor applies the full-bridge L-C resonant converter topology. Hardware

parameters are designed to have a wide voltage range, and the switching frequency range of the L-C resonant
converter is determined. Simulation is implemented using PSIM and an experiment is performed to verify the

proposed converter.
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Fig. 1. Anti-start air conditioner compressor system.
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Fig. 2. Proposed system block diagram.
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Fig. 3. L-C resonant converter.
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Fig. 4. L-C resonant converter operation mode.
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Fig. 5. Equivalent circuit of L-C resonant converter.
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Fig. 6. DC characteristic of L-C resonant converter.
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Fig. 7. Proposed control block diagram for L-C resonant
DC/DC converter.
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TABLE 1
PARAMETERS OF THE SIMULATION

Parameters Value
Input Voltage 24[V]
Output Voltage 260[ V]
Resonant Frequency 30[kHz]
Resonant Capacitor 10[uF]
Snubber Capacitor 0.22[uF]
Resonant Inductor 1.5[uF]
Transformer Turn Ratio 1:12
Load Resistance 28[Q]
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Fig. 8. Simulation waveforms of switching signal.
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Fig. 9. Simulation waveforms of resonant voltage and current.
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w | Suitch | ] \ J \ TABLE 11
P PARAMETERS OF THE XPERIMENT
k \‘ L'/ l\ iJ, ‘\ '} 1 \\ /} Parameters Value
2~ Resonant ] Input Voltage 24[V]

. curtent (Prim 11 | Output Voltage 280[V]
;EZ L ‘ Resonant Frequency 39[kHz]
o Resonant Capacitor 17[uF]
s Qutputl ol Snubber Capacitor 0.22[uF]
B 7 3 | \ \ Resonant Inductor 1.7[uF]
P ; ‘ Transformer Turn Ratio 1:12
oze - Output curtent ‘ Load Resistance 28[R]
i = : : Output power 2.8[kW]
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Fig. 11. Prototype of resonant DC/DC converter.
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Fig. 13. Waveforms of resonant voltage and current.
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Fig. 14. Waveforms of output voltage and current.
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Fig. 15. Measured efficiency of the proposed converter.
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