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The characteristic analysis of inverter air-conditioner
power system with low power dissipation type
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Abstract - By having the proposed circuit using
a smaller one with a small reactor, the output
voltage is boosted-up and improves the input of
the current waveform. Therefore, we are able to
follow the harmonics guidelines. Greater power
and efficiency is obtained from the proposed
circuit. This also reduces some switching loss
and holds the over-shooting by using the
inverter of eliminated dead-time HPWM which
is a non-linear impedance of the circuit to make
up the diodes, the capacitance, and the reactor.
We compared the conventional PWM inverter and
proposed HPWM inverter.
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Fig. 1. Conventional air-conditioner power system
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Fig. 2. Input voitage and current waveform of
general air-conditioner power system
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Fig. 3. The base principles of proposed nonlinear
capacitance
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Fig. 4. Proposed rectifier circuit for air conditioner
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Table 1. Parameters of proposed circuit

Input Source Voltage vs 220(V], 60{Hz)

Input Reactor L 6.6{mH)
DC smooth Capacitar OO 4400 (uF)
[Capacitor Crl, Cr2 157[uF)
jCarrier Frequency fc 2160(Hz)

IModulation Ratio A 0.9

jOutput Filter Reactor Lf 3[mH)
lOutput Filter Capacitor Cf 100uF}
|__Load Reactor 88 37{mH)
Motor [ 73 Resistor 82(2)
Ves = 600(V)
IGBT(iMBH40-60) Ic = 40LA)
Toff = 640(ns)
20 (kHz}
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Fig. 5. Input voltage and current waveform
of proposed source system
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Fig. 6. Frequency spectrum for input current
(a) Conventional power system
(b) Proposed power system
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Fig. 7. Frequency spectrum of output voltage
and current
(a) Conventional PWM inverter
(b) Proposed HPWM inverter
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Fig. 9. Experimental waveform of input
voltage and current
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Fig. 10. HPWM inverter control signals
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Fig. 11. Experimental waveform of output
voltage and current
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Fig. 12. The F/ V characteristic voltage for
each algorithm
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Fig. 13. The power dissipation for each

algorithm
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Fig. 14. Energy Efficiency Ratio for each
algorithm
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