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Power-factor improvement of residential solar air-conditioner power system
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Abstract - Generally in solar air conditioning system,
the diode rectifier is used to build up DC link voltage from
AC source. The diode rectifier is simple and cheap but it
brings out the problems of low power factor and plentiful
harmonics at the AC source. Also It can degrade the
utilization rate of solar energy because the reverse of power
flow cannot be made. Hence, in this paper to overcome the
peak power problems in summer and to endure good AC
input characteristics, solar air conditioning system using the
PWM converter is proposed. A high input power factor of
97[%] and an efficiency of 98[9] are also obtained. The
harmonic guide lines of proposed rectifier is no interfered
with inverter switching, resulting in a simple, reliable and
low cost ac to dc converters in comparison with the boost
type current improving circuits.
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Fig. 1 Grid connected system with a rectifier
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Fig. 2. Circuit of nonlinear capacitance
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Table 1. Parameters of proposed circuit
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Fig. 3. Proposed air-conditicner power system
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Fig. 4. Input voltage and current waveform
of proposed system
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Fig. 5. Output voltage and circuit waveform of
proposed HPWM inverter
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Fig. 6. Voltage and current waveforms of
solar system
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Fig. 7. Waveform of input voltage and current
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Fig. 8. shut down of interactive line
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Fig. 9. Characteristics of DC voltage

(a) DC voltage at a no-load
(b) DC voltage at a load
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Fig. 10. characteristics of the utility intera
(a) inverter start

(b) inverter stop
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Fig. 11. Control signal of inverter switch Sa, Sd
and Sb, Sc
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inverter
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Fig. 14. Characteristics of output current
and power factor
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