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Table. 1 Work Coil L,of Fixing Roller(Coil A)

=

==
ST

1=}
RN

,?_

20[kHz]

30[kHz]

35[kHz]

40[kHz]

Ly (-(f) 53k A1) [ pH ]

78.0

78.3

78.3

78.3

L, ()38 [pH]

55.1

52.1

50.9

49.9

7Rk Q]

1.58

2.48

2.85

3.20

s i 7H

T pusec]

14.49

10.56

9.61

8.88

=]
T
4

Ak

0.618

0.647

0.654

0.66
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Table. 2 Work Coil L,of Fixing Roller(Coil B)

2 47 2el9] 913 7Y L(ZY B)

2w T
20(kHz] 30[kHz] 35[kHz] 40(kHz]
L, (7-(48) 53t A [ pH ] 39.6 39.7 39.7 39.7
L, () 58D [ pH] 28.6 28.6 28.1 27.6
A Q] 0.745 1.160 1.327 1.494
B3} w7 psec] 14.77 14.77 8.742 8.10
AgAGk 0.598 0.598 0.598 0.615
3 34z E89 A9 2Y L(&EY O
Table. 3 Work Coil L,of Fixing Roller(Coil C)
oo e
20(kHz] 30[kHz] 35[kHz] 40(kHz]
L, (7-(4g) -8k AD [ ] 33.0 33.0 33.0 33.1
L, () 58D [ uH] 25.2 25.2 25.2 23.2
A Q] 0.636 0.636 0.636 1.263
B3} ul s B psec] 12.26 12.26 12.26 7.84
AgASk 0.580 0.580 0.580 0.613

17.5

Tlsec]

15

12.5

10

7.5—
20

N

3}t [kHz]

13
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Table. 4 Work Coil L,of Fixing Roller(Coil A)

4 A%

=99 93 7Y L(ZY A)

e F I
- 20.0[kHz] | 17.5[kHz] | 15.0[kHz] | 12.5[kHz]
L, (F-(4) 53k 2D [ pH] 79.69 79.40 79.39 79.28
L,(F () F-3skAD [ pH] 69.96 70.796 71.94 72.90
S7HAE Q] 1.359 1.145 0.928 0.731
F-35F w7 M7 psec] 7.16 7.51 8.03 8.73
AgATk 0.522 0.517 0.508 0.502
2w F I
10.0[kHz] 7.5[kHz] 5.0[kHz] 2.5[kHz]
L, (F-(4) 53k 2D [ pH] 79.29 79.32 79.32 79.33
L,(F () F-38kAD [ pH] 74.02 75.10 76.31 77.89
S7HAE Q] 0.541 0.396 0.230 0.100
-3k w7l T psec] 9.741 10.66 13.09 14.4
AgATk 0.493 0.501 0.542 0.611
£ 5 AR 39 94 24 L(Z4 B)
Table. 5 Work Coil L;of Fixing Roller(Coil B)
2w F
20.0[kHz] | 17.5[kHz] | 15.0[kHz] | 12.5[kHz]
L, (5-(4) 53k 2D [ pH] 41.29 1195 41.21 41.22
L,(F () F-3skAD [ pH] 37.34 37.62 37.90 38.30
S7HAE Q] 0.879 0.451 0.421 0.332
B3} w7 W7 psec] 4.494 7.96 7.862 8.795
AgATk 0.629 0.448 0.476 0.468
2w F I
10.0[kHz] 7.5[kHz] 5.0[kHz] 2.5[kHz]
L, (F(4) 53k 2D [ pH] 41.24 41.26 41.27 41.29
L, () F-3skAD [ pH] 38.65 39.10 39.72 40.5
S7HAE Q] 0.253 0.178 0.108 0.049
B3} ul s W7 psec] 10.24 12.13 14.35 16.12
AgATk 0.463 0.460 0.471 0.563

15
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6 4% 2el9 93 7Y L(ZY C)

Table. 6 Work Coil L,of Fixing Roller(Coil C)

2w F I
= 20.0[kHz] | 17.5[kHz] | 15.0[kHz] | 12.5[kHz]
L, (F-(4) 53k 2D [ pH] 35.06 35.01 35.02 35.01
L,(F () F-3skAD [ pH] 31.56 31.59 31.94 32.25
S7HAE Q] 0.517 0.438 0.358 0.288
Bab w7 W57 psec] 6.77 7.81 8.60 9.58
AgATk 0.487 0.480 0.471 0.467
2w F I
10.0[kHz] 7.5[kHz] 5.0[kHz] 2.5[kHz]
L, (F-(4) 53k 2D [ pH] o> 35.04 35.06 35.02
L,(F () F-38kAD [ pH] 8257 32.94 33.47 34.15
S7HAE Q] 0.218 0.157 0.095 0.043
B3} w7 WS usec] 11.24 13.38 16.73 20.08
AgATk 0.459 0.459 0.458 0.520
a% 2.9% AT FEV)E o8& A SAH ZdPE 5SS FHFE

10

N

15 20

4= [kHz]

D

16
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Fig. 3.22 Voltage and current test waveform of auxiliary switch(Duty— @,=0.5)
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Table. 8 Measured values of input power and output power of each part

Duty Pinac[W] Pin_sitter [W] Pin_inv.[W] Pout_iny.[W]
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0.30 600 577 569 558
0.16 200 191 187 180
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Table. 10 Dependent characteristics of the proposed circuit by parameters
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Fig. 3.28 The region satisfying the optimum condition when the resonance

capacitor C;=0.1[pF]
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A Study on Power Conversion Device for Warm Air System Using

Induction Heating Method

Dong-Hoon Jeon

Department of Electrical Engineering Graduate School of Industry

Pukyong National University

Abstract

In this paper, as a zero voltage soft switching voltage
resonance high frequency inverter applied to a commercial grid
220[Vrms], a high efficiency power converter equipped with a
hot air fan that adopts a partial resonance high frequency
inverter with PWM control function is proposed. And the
parameters of the transformer model equivalent circuit of the
hot air blower fixing device, which are essential elements in the
optimal design of the parameters of the proposed circuit, were
obtained using a high-frequency amplifier, and the frequency
characteristics were described. Compared to the general high
frequency inverter, the proposed high efficiency power
converter equipped with a hot air fan can suppress the peak
voltage and current values of the power semiconductor
switching device, thereby reducing the switching loss.

In addition, the efficiency of the proposed high-efficiency

power converter equipped with a hot air fan can be obtained
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with a high efficiency of 98 [%] at the rated power output.

In addition, 96 [%] of efficiency can be obtained even at
low output, so it can be called a high-efficiency inverter.
And since the overall efficiency from commercial AC input to
inverter output is 93 [%] at the rated value, it is judged to
be efficient for use in a high-efficiency power converter
equipped with a heater.

In addition, in the efficiency distribution of the entire
system, the loss of the diode bridge occupies the largest
proportion. On the other hand, it can be seen that the

non-smooth filter has very little loss.
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