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Research Title :  Active Power Factor Correction Converter
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ABSTRACT

The research deals with the design, simulation, implementation and performance
analysis of an Active Power Factor Correction Converter (APFC) rated for 100W. The
single phase Boost converter of the DC power supply is controlled employing a PWM
controller in the digital processor. A discrete type PI controller is used to regulate the

output dc voltage at 400V.

The APFC is simulated using MATLAB and has been successfully implemented.
The control software for the controller is written in C language. A detailed performance
analysis of the implemented Active Power Factor Correction converter is carried out
under closed loop operating conditions and with different values of Kp and K; of the

controller.

Keyword : Active Power Factor Correction (APFC)
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AREA PRODUCT OF FERRITE CORE
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AREA PRODUCT OF FERRITE CORE

NANUIN N

Cores Mean | Mean Core | Window Area U, A
without | length | magneti Cross area product
airgap per c length | section | Aw*100 | Ap*104
turn le Im area
Ac*100
(mm) (mm) , , . )
(mm ) (mm ) (mm ) (nH/turn?)
P18/11 35.6 26 0.43 0.266 0.114 1480 3122
P26/16 52 375 0.94 0.53 0.498 1670 5247
P30/19 60 452 1.36 0.747 1.016 1760 6703
P36/22 73 53.2 2.01 1.01 2.010 2030 9500
P42/29 86 68.6 2.64 1.81 4.778 2120 10250
P66/56 130 123 7.15 5.18 37.03
E20/10/5 38 428 0.31 0.478 0.149 1770 1624
E25/9/6 51.2 48.8 0.40 0.78 0.312 1840 1895
E25/13/7 52 57.5 0.55 0.87 0.478 1900 2285
E30/15/7 56 66.9 0.597 1.19 0.71
E36/18/11 70.6 78 1.31 1.41 1.847 2000 4200
E42/21/9 77.6 108.5 1.07 2.56 2.739 2100 2613
E42/21/15 93 97.2 1.82 2.56 4.659 2030 4778
E42/21/20 99 98 2.35 2.56 6.016 2058 6231
E65/32/13 150 146.3 2.66 5.37 14.284 2115 4833

L.UMANAND and S.R. BHAT, “Design of Magnetic Components for Switch Mode

Power Converters”, Wiley Eastern Limited, 1992.
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MANUIN U

STANDARD WIRE GAUGE DATA
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MANUIN U

STANDARD WIRE GAUGE DATA

_ ) Area of bare | R/IKm@20°C Weight
SWG Diameter with Conductor
Enamel (mm) (mm?) (Ohm) (Kg/Km)

45 0.086 0.003973 4340 0.0369
44 0.097 0.005189 3323 0.0481
43 0.109 0.006567 2626 0.0610
42 0.119 0.008107 2127 0.0750
41 0.132 0.009810 1758 0.0908
40 0.142 0.011675 1477 0.1079
39 0.152 0.013700 1258 0.1262
38 0.175 0.018240 945.2 0.1679
37 0.198 0.023430 735.9 0.2202
36 0.218 0.029270 589.1 0.2686
35 0.241 0.035750 482.2 0.3281
34 0.264 0.04289 402.0 0.3932
33 0.287 0.05067 340.3 0.4650
32 0.307 0.05910 291.7 0.5408
31 0.330 0.06818 252.9 0.6245
30 0.351 0.07791 221.3 0.7121
29 0.384 0.09372 184.0 0.8559
28 0.417 0.11100 155.3 1.0140
27 0.462 0.13630 126.5 1.2450
26 0.505 0.16420 105.0 1.4990
25 0.561 0.20270 85.1 1.8510
24 0.612 0.24520 70.3 2.2330
23 0.665 0.29190 50.1 2.6550
22 0.770 0.39730 434 3.6070
21 0.874 0.51890 33.2 4.7020

40




_ ) Area of bare | R/IKm@20°C Weight
SWG Diameter with Conductor

Enamel (mm) (mmd) (Ohm) (Kg/Km)

20 0.978 0.65670 26.3 5.9390

19 1.082 0.81070 21.3 7.3240
18 1.293 1.16700 14.8 10.5370
17 1.501 1.58900 10.8 14.3130
16 1.709 2.07500 8.3 18.6780
15 1.920 2.62700 6.6 23.6400
14 2.129 3.24300 5.3 29.1500
13 2441 4.28900 4.0 38.5600
12 2.756 5.48000 3.1 49.2200
11 3.068 6.81800 2.5 61.0000
10 3.383 8.30200 2.1 74.0000
9 3.800 10.5100 1.6 94.0000
8 4.219 12.9700 1.3 116.0000

L.UMANAND and S.R. BHAT, “Design of Magnetic Components for Switch Mode

Power Converters”, Wiley Eastern Limited, 1992.
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MANUIN A

ACTIVE POWER FACTOR CORRECTION COMPONENTS
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MANHIN A

ACTIVE POWER FACTOR CORRECTION COMPONENTS

. Switching Device :

. Opto-coupler:

. Analog Signal Controller:

. Voltage Isolator:

. Transformer Ferrite Core:

IRFP450

TLP250

MC33262

ADZ202JN

EE36/18/11
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