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Abstract. The paper considers the problem of using outdated electrical
equipment in stationary feed dispensers, which does not meet the modern requirements
of livestock production processes. The analysis showed that traditional conveyor
designs have increased weight-cost indicators due to the use of gearboxes and massive
drive units. It is proposed to improve the electromechanical part of the installation by
using an asynchronous motor with an external rotor and frequency control, which
allows you to abandon the gearbox and reduce the metal consumption of the structure.
The developed electric drive circuit provides increased reliability, improved volt-
ampere characteristics of the engine, and reduced specific and technological material
consumption. The implementation of a frequency control system and a programmable
logic controller allows you to optimize the operation of the feed dispenser, reduce
energy consumption by 43.8% and increase the efficiency of the technological process
control system by 25%.

Keywords: feed dispenser, conveyor, electric drive, asynchronous motor with
external rotor, frequency control, programmable logic controller, energy efficiency,
material consumption, control system optimization.

HaykoBuii kepiBHUK:

Mapaszsasko B.A.,

acucmenm

Kageopu enekmpoenepeemuKy, eneKmpomextiky ma eleKmpomMexauiKu
Muxkonaiscokuii HayioHanbHUU azpapruul yHieepcumem

UDC. 62-1

CONSTRUCTION OF THE DYNAMIC ELECTRICAL DRIVE
SYSTEM IN THE PH-AD SYSTEM FORMATHEMATICAL DESCRIPTION
OF THE ELECTRO-MECHANICAL SYSTEM OF THE BELT CONVEYOR

Tishchenko Dmytro

student of higher education, specialty 141 Power engineering, electrical
engineering and electromechanics

Mykolaiv National Agrarian University

Mykolaiv, Ukraine

Abstract. The results of simulation of the dynamic system of the electric drive
demonstrate indicators of transient processes that correspond to reality. The obtained
results can be used for further development and modernization of control systems of
electromechanical systems in industrial processes aimed at energy saving and
limitation of dynamic loads.
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To analyze the dynamic properties of the electromechanical system of the belt
conveyor, it 1s necessary to mathematically describe this system. Depending on the
tasks, mathematical models can have a different structure [1]. A multi-mass
mathematical model can be used to limit dynamic loads in the kinematic chains of the
electromechanical system of the conveyor installation. Control can have parallel or
serial coordinate correction.

The basis for these models is a mathematical description of the
electromechanical system of a belt conveyor with an open control system. Modern
adjustable electric drives of conveyors with asynchronous motors use frequency
converters with autonomous voltage or current inverters [2].

Mathematical models of frequency-regulated electric drives are complex and not
very suitable for solving problems of energy saving and limiting dynamic loads.
Therefore, static and energy properties of the electromechanical system of the conveyor
installation are important for these tasks, however, to solve the given task, the
mathematical model can be simplified, ignoring high-frequency electromagnetic
oscillations.

Pconstruction and research of the dynamic system of the electric drive in the IF-
AD system for the mathematical description of the electromechanical system of the
belt conveyor.

Consider the dynamic structure of the IF-AD system, as a basis for the
mathematical description of the control function, you can take the schematic diagram
of the [F-AD system [3]:
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Fig. 1 — The structural diagram of the closed feedback system of the IF-AD by
speed is presented: RS - speed regulator, IF - frequency converter, AD -
asynchronous motor

It should be noted that fig. 1 presents a linear structural diagram of a closed loop
feedback system of the IF-AD by speed. This is a structural diagram of a closed loop
feedback system with PT-AD speed using the MATLAB program shown in fig. 2.
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Fig. 2 — Structural diagram of the closed system of the IF-AD
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For modeling, the critical value and coefficient of the closed-loop IF-AD system
were selected [4].

The curves of the speed regulation process and the influence of U(z.s.) = 1(t) on
the moment of the closed system of the AC-AD asynchronous motor with a single lift
of the control body at the system input are shown in Fig. 3 [5].

ap @ik O%KBaS

Fig. 3 — Curves of the transient process of speed and moment in the closed
system of the [F-AD asynchronous motor

The upper curve of the transient process is considered to be the transient process
of the speed of the induction motor, and the lower curve is considered to be the transient
process of the electromagnetic torque of the motor. As shown in fig. 3, the speed
adjustment is equal to 30%. The parameters on the schematic diagram are the
parameters of the 4A112M4 U3 asynchronous motor.

The result of the performed work was the construction and research of the
dynamic system of the electric drive in the IF-AD system on the basismathematical
description of the control function of a single-motor asynchronous motor. As a result
of the simulation, we obtained indicators of transient processes of AD robot that
correspond to reality. Thus, the use of this model will give us the opportunity to
mathematically describe the electromechanical system of the belt conveyor, for
example, for its modernization.

That is, the results of the work can be used for further development and
improvement of control systems in industrial processes using electromechanical
systems.
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AHoOTaNisA. Pe3yromamu mMooento8anHs OUHAMIYHOL cucmemu enekmponpueooy
0eMOHCMPYIOMb NOKA3HUKU NepexXiOHUx npoyecis, ujo 8ionosioarms pedibHOCHI.
Ompumani pe3yrbmamu MOXCYymsb OYmu 8UKOPUCMAH 0I5l NOOANbUUUX PO3POOOK ma
MOOepHI3ayii cucmem Kepy8aHHs eIeKMpPOMEXaHiuHUMU CUCMEMAMU 8 NPOMUCTIOBUX
npoyecax, CHpPAMOBAHUX HA eHepeo30epedtCeH s Mma O0OMeNCeHHs OUHAMIYHUX
HABAHMAICEHD.

KuwuoBi cioBa: enekmpomexaniyuna cucmema, CmpiuKoSUll KOHBEED,
MamemamuyHa mMooeib, bazamomacosa cucmemd, eiekmponpusio, cucmema I114-A/1.
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CYUYACHUM CTAH 3ACTOCYBAHHS TA YIOCKOHAJIJIEHHS
EJIEKTPOJABHUI'YHIB 3 30BHIIIIHIM POTOPOM I AKCIAJIbHUM
3A30POM

Amnapiit CTaBUHCBKHUI

KaHJI. TEXH. HAayK, JOIECHT Kadeapu eIeKTPOSCHEPTeTUKH, CIEKTPOTEXHIKU Ta
CJIEKTPOMEXaHIKU

MukonaiBChbKU HaIllOHATBLHUN arpapHUil YHIBEPCUTET

M. MukonaiB, Ykpaina

AHoTaniss. Ha ocnosi oenady iHopmayitinux — Odcepen  BU3HAUEHA
IHmeHcUu@ikayisi 3acmocy8ants 8 pPYXoMux mMpancHOPMHUX 00 €Kmax cneyianbHux
ACUHXPOHHUX OBUSYHIB 3 308HIWHIM pOMOpom i axcianibhum 3a3opom. lloxazana
MOXMCIUBICMb YOOCKOHAICHHS MAKUX 08U2YHI8 HA OCHOBI 3AMIHU NAOCKUX | CHIPATIbHO-
YUNTHOPUYHUX WAPI8 CMAll MACHIMONPo800i8 HA KOHYCHO-NIOCKOCHI | KOH)CHO-
YUTTHOPUYHI CIMPYKIMYPU.

KawuoBi ciaoBa: mpancnopmui  006’ekmu, cneyianvHi eieKmpoosuyHu,
308HIWHI POMOP, AKCIANbHUL 3A30D, YOOCKOHAICHHS.

OmuuM 13 HaOpsIMKIB ~ yJIOCKOHAJICHHS HU3KM TEXHIYHUX OO0 €KTIB 1
TEXHOJIOTIYHOTO OOJIa[HAHHS € CTBOPEHHS EJICKTPOMEXaHI3MIB IPU 3aCTOCYBaHHI
CJICKTPUYHUX MAIIUH 3 MJBHUIIEHOK KOHCTPYKTUBHOIO MPHUCTOCOBAHICTIO 0
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