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N. v. | s e mbhArzhgSagyralikove

INDUCTION HEATING OF METAL USING
A TRANSISTOR FREQUENCY CONVERTER

Satpayewniversity*
O zZizOIsd dzm S d2 Edzdeo jtemdilsjls 1 dzitecjIsd ¢
qoBjdzd | ZBOBL CO [ OSjjoO

Abstract.Frequency converters for induction heating of metal are technologies with low cost,
high efficiency, low weight and dimensions. They provide the required frequency control range for
the IF frequency, the choice of the minimum number of power transigtashe minimum installed
power. An experimental model of a frequency converter and a power inductor are designed and man-
ufactured. Experimental studies and tests of a prototype frequency converter for induction heating of
metal in real conditions have reearried out.

Key words frequency convertersnduction heating, transistenodule triacs, threephase
rectifier, inverter
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Z1 « Bulstoer[z, T1-(i— 1).Tl-{i— 1) + 0.1-T1.N.D1]
!"le_l\_

X

X <

Zly 4

72 « Bulstoer[x, T1-(i— 1) + 0..TL.T1-(i— 1) + kz-T1.N.D2]

|
b,

(z
| Z"‘_\_l ]

xe| |
)

73 « Bulstoer[x, T1-(i — 1) + kz-T1,T1-(i — 1) + (kz + 0.3)-T1,N D3]
(z3

xe |
\Pn.2)

4
I

Z4 « Bulstoer[x, T1-{i— 1) + {kz + 03)-T1. TI-(i—- 1) + {kz + 04)-T1,N . D4]
(Zh 1)
<._
'x_ZJ"_\I.E,J
Z3 « Bulstoer[x, T1-{(i— 1) + {kz + 04)-T1,T1-i,¥ D3]
(Z5,.. 0

X
|

X

N.2)

74 « stack(Z4.Z5)
73 « stack(Z3,Z4)
72  stack(Z2.73)
71 « stack(Z1,72)
Z « stack(Z.Z1)

tdm. 17. Ad¢ dzd yddaticadf ets6 tc Odzdz© o
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for i = 1. 8000

Z1 « Bulstoer[x,
FZIE_IM".
X
Zl,\‘ 2
Z21 « Bulstoer[x,

s I
.Z-’_\_l_

2
(22 2

Z3 « Bulstoer[x,

/ \
(231

(23 2

Z4 « Bulstoer[x,
(Z4. .\
(24 1]
\Fxa)

Z3 « Bulstoer[x,

. \
Z5g1 )

X

X

X

X
E:l\ 1)

T1-(i— 1).T1-(i- 1) + 0.1-T1,N.D11]

T1-(i— 1) + 0.1-T1, T1-(i - 1) + kz-T1.N,D22]

Tl(i- 1) + ke T1.T1-(i - 1) + (kz + 0.4)-T1,N,D33]

T1-(i— 1) + (kz + 04)-TL.T1-(i— 1) + (kz + 0.49)-T1.N.D44]

T1-(i— 1) + (kz + 0.49)-T1,T14.N.D35]

ZA « stack(ZA.Z5)
73 « stack(Z3.Z4)
72 « stack(Z2.Z3)
Z1 « stack(Z1.22)

Z « stack(Z.Z1)

tdm.
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Clsts tOLddud) GBEMdse dj ds dzj dH j dals d Y dzt
lsts oMATULABY to d3j dzv & kv Btsdzj j HJjlsOddL dtetso Odad
sdodsy 5 {dzj i3j delsse, JjBSCBMIsj2 d CSdzryjoer nm
2 j §OttOdjilster . }tod MtmlsOodzj ddd MSEj & H
dzdj fOtOLdlde = 1 WWjCltso Ctdif tsdzj dzlstso dzj

10 tsmdeso Odedd ftotso JH jdedetse s OdzOdzdL O sfs
ZdL O d&zjSktedyujmMSdn Mojdk dscklks B 8! kMY j
BOC jlsdteso Odzd s bkistes2Mmlss ©, e jMmijyds OW |
dzj 2h jets fiesjSlsdioso OO &) i) lsOo l62j dafddl t
wifmbej dmssydedSO §dlsOdedY Ho&v dOcEkL 5C
OB tstcObtstedy j dhMbsyddSd fdlsOoddw, Efjlstt? f

] HOd dgj2hdn dmidzi Hse OdedW & f &zOdzd telz j Is
v t©j OdzdL s jhddvis diEsCz &zv yds, SCslsBteOw f
Lisdz tojCbdzdieso Odzgd W o' RsH A2 &sh desMmisd d 4

IdeddseeOf duj MSd2 Mfdmss

lr J2dej SthMstedsy dedz’ 2 BSetcOdzdydlisj dz2 BJL wWOMMJI W dz
ftoj BBtOLSoOIjdzv [/ / 1 t60Of Is-RALY).MBOY . Al dzso O 1 dzj € Is

2. Marty B. Practical Switching Power Supply Desigi®$an Diego, 1990, Acad. Preps0.

3zdtsdddzt MU s twiddtse d fesyjmMmtse o 1 dzj ¢
a3 dzj Blafhead bkyjis. fsmtsedy [/ S.1. zdtsdddz. , [F. 5. 1
sST1 .1 soceBBtc®H35 2M07.

4y do j dz€ soy dzdpe. J RO dzr dzr 2 o] SBtcOL 59 Olsj dz2 € OC
tcOz] stetso dMmistsyded S so tOMftoj HY dzj dedes?2 Mjilsd f 1 RC
dzj ClslzOdz! dzOW 171d2018.is7tc tslsyj . » dAPE.20 .
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A.A. Kralin, A.D. Murashov

SIMULATION MODEL OF A FLYBACK CONVERTER WITH A BUILT  -IN
LOSSLESS LIMITER

Nizhny Novgorod State Technical University n. a. R.E. Alekseev
Nizhny Novgorod, Russia

Abstract.The article discusses the development of a model of a flyback converter with a built
in lossless limiter. The authors calculated the main parameters and created a simulation model in the
MATLAB Simulink software environment. As a result of computer madgliime dependences of
the electromagnetic quantities of the boost converter were obtained. To confirm the simulation results
in MATLAB Simulink, the authors performed a comparative calculation of differential equations
using the Mathcad computer algebyestem.

Key words:DC-DC converter, power semiconductor devices, Matlab Simulink, flyback
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A.D. Murashov, 1. .urofimov, D.A. Aleshin, M.Y. Kuritsyn

APPLICATION OF PULSE WIDTH -FREQUENCY MODULATION
IN A REVERSE-PASS CONVERTER

Nizhny Novgorod State Technical University n. a. R.E. Alekseev
Nizhny Novgorod, Russia

Abstract.The article discusses the control of a revgrass converter using pulfequency
width modulation. The authors developed a simulation model of the converter and implemented the
control system in MATLAB/Simulink software. As a result, the output charatics of the converter
were obtained, including the dependence of the output voltage on the supply voltage

Key words:DC-DC converter, power semiconductor devices, MATLAB Simulink, flyback
converter, pulsérequencywidth modulation.
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N.M. Petukhov, A.A. Chugrov, A.E. Khramov, V.V. Sokolov

THE DEVELOPMENT OF A POWER CONVERTER WITH A DIGITAL
CONTROL SYSTEM: PROBLEMS AND SOLUTIONS

Nizhny Novgorod State Technical University nRaE. Alekseev
Nizhny Novgorod, Russia

Abstract The development's results of a singlease active power factor corrector prototype
with a digital control system are presented. The relevance of the study consists in the increasing in-
terest in thigype of converter devices against the background of their active proliferation. The stages
of setting up the power factor corrector's digital control system and on operation the developed con-
verter's experimental data are presented.

Key words pulse width converter, power factor, active power coefficient corrector, digital
control system, pulse width modulation.
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V.V. Rostovsky, A.V. Serebryakov, D.M. Kocheganov

MONITORING SYSTEM OF THE TECHNICAL CONDITION OF AN
AUTONOMOUS GENERATOR COMPLEX

Nizhny Novgorod State Technical University n. a. R.E. Alekseev
Nizhny Novgorod, Russia

Abstract. The article considers scientific and technical solutions for the development of a
technical condition monitoring system, the development of a basic electrical circuit for the monitoring
system and the routing of the printed circuit board.

Key wordsifunctional diagram, monitoring system, basic diagram.
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A.B. Dar'enkov, Al.A. Kralin, A.V. Smirnova, An.A. Kralin

RESEARCH INTO THE DYNAMIC OPERATING MODES OF A DIESEL -
HYDROGEN POWER SYSTEM

Nizhny Novgorod State Technical University n. a. R.E. Alekseev
Nizhny Novgorod, Russia

Abstract.A hybrid system based on a variaSlgeed diesel generator and a hydrogen fuel cell
has been developed. In the MATLAB Simulink package, a simulation model of the developed power
system is synthesized, through which the operating modes of the systeneatigated. In particu-
lar, a harmonic analysis of the load voltage in transient processes during loagipigilchrried out.

Key words:diesethydrogen power system, synchronous generator, internal combustion en-
gine, hydrogen fuel cell, MATLAB Simulink.
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