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AC-DC Converter Control for Power Factor Correction
of Inverter Air Conditioner System

a3 2,0 Ao
(Gwi Geun Park and Jae Weon Choi)

Abstract : In this paper, we propose a new AC-DC converter control method to comply with harmonics regulation(IEC
61000-3) effective for the inverter system of an air conditioner whose power consumption is less than 2,500W. There are
many different ways of AC-DC converter control, but this paper focuses on the converter control method that is adopting an
input reactor with low cost silicon steel core to strengthen cost competitiveness of the manufacturer. The proposed control
method controls input current every half cycle of the line frequency to get unit power factor and at the same time to reduce
switching loss of devices and acoustic noise from reactor. This kind of converter is known as a Partial Switching
Converter(PSC). In this study, theoretical analysis of the PSC has been performed using Matlab/Simulink while a 16-bit
micro-processor based converter has been used to perform the experimental analysis. In the theoretical analysis, electrical
circuit models and equations of the PSC are derived and simulated. In the experiments, micro-processor controls input current
to keep the power factor above 0.95 by reducing the phase difference between input voltage and current and at the same time
to maintain a reference DC-link voltage against voltage drop which depends on DC-link load. Therefore it becomes possible to
comply with harmonic regulations while the power factor is maximized by optimizing the time of current flow through the
input reactor for every half cycle of line frequency.

Keywords : PSC(Partial Switching Converter), AC-DC converter, inverter air conditioner
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Fig. 1. Control system of split inverter air conditioner.

Class Aol gt 715, 59 HU 88 LR F=
E 13 2ok 33 aznte] &RV 2340122 JE%
o] Zuldeo] 600W olslol N FAo A7} HA ¥
L 5 Sltk AEE (HollA mKo] AR FEs 4R
o A AF L9 vER AT 5 Slok

(37 (1
="

a3 25 (DF R 1S ARSSt @37AE wS5she
Ha A& AA ARl A4 b} SRS 14" 2
oA BXo] #AFAE FHa] Aslde AA F-shdw
of g G DEHopeke THZE YAIFIT A A
To] B3l Ha 95% olde] J4ES wEopT At
TG 16A o] FaMe H 98% olde] AES T
Z3jof slnz ofd el HERY WAL HEs|of 3
A # rhss

L _ L
It_“"’
nzz:ll”

PF=

E  1.Class A #JF9] 5129 A S 7.
Table 1. Limits for class-A equipment.

Harmonic order Maximum permissible

n harmonic current
A
QOdd harmonics
3 2.30
5 1.14
7 0.77
9 0.40
11 0.33
13 0.21
15<n<39 0.15 15
n
Even harmonics
2 1.08
4 0.43
6 0.30
8§<n=<40 0.23 %
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Fig. 2. Minimum power factor vs. total input current for

environmental regulations.
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II TN : A0
Vo 200VId ]| T 1OATGIN) IV RE e A ;WEV; T oy
1. Vac=187V , Vees13Y Ta: 30T
@_ﬂq ff’w"" T ' Tpm: 54C
A R R R R R AR A Tosom 555
‘
- I 1 2 Vag=187V, Vee=13V , ¢l Fan Lock
A LY HiSiok Thin -+ PSC Error
AW AN 3 Vacs230V . Vecs13V 4§21 FanLock | Ta: 30C
(AR 1l FN HiSink Thin Tspm - 60%
_V' \’I ! \!\ ) Tpsem 61T
] ¥ 4.Vac=230V , Vec=13, 5% Fan Lock [ 72300

HiSink Thin Vshunt Z X1 5Tt Tepm 134T
- 1000 FWoA 602 8% Tpscm = 134T

e 200V7GV) TIVidy) Ll

a9 19. ZH BHE [19] §|AE AZ.
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Fig. 21. Optimized power factor according to time delay(60Hz).
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Fig. 22. Optimizing power factor according to delay time(50Hz).
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Fig. 23. Harmonic test of air conditioner.
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Fig. 24. Result of harmonic for air conditioner.
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Fig. 25. Controller of inverter air conditioner.
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