BRUSHLESS SYNCHRONOUS ELECTRIC DRIVE 
WITH A DIGITAL SYNERGETIC COORDINATE CONTROLLER 

V.F. GLAZUNOV, Doctor of Engineering, A.A. REPIN, Post-Graduate Student, 

The mathematical model of a brushless synchronous drive with digital control system, which was synthesized corresponds to the basic theses of the synergetic control theory, is designed. High efficiency of the synergetic approach’s application for design of the AC digital electric drives is well founded.

RUSSIAN - MADE HIGH-VOLTAGE TRANSFORMATION COMPLEXES  

AT «GAMEM» LTD.  FOR RAILWAY TRANSPORT 

B.S. KURNYSHEV, Doctor of Engineering, Yu.P. SPICHKOV, Candidate of Engineering,  

A.V. PEREVAROV, Post-Graduate Student 

The authors research the high-voltage transformers for railway transport and give a review of “Gamem” 

Ltd. product line (Istra, Moscow region). This company is one of the leader of high-voltage transformation complexes for railway transport  on the Russian market. Various parameters, functional diagrams and principles of transformers operation are discussed.

USING VIRTUAL LABORATORY BENCH AS SUBSYSTEM BROADENED CHECKING  

CALCULATION IN FUNCTIONAL DESIGN OF ELECTROMECHANICAL ARRANGEMENT 

A.I. TIHONOV, Candidate of Engineering, S.U. KYCHEROV, I.M. LASHMANOV, D.V. RUBCOV, Engineers 

Universal dynamic model of electric machine was considered and implemented at the virtual laboratory bench. Model bases at the magnetic pole calculation. Show mathematical mechanism subsystem generation of the set of equations dynamics observable staging.  

STANDARD ROOT DISTRIBUTION PARAMETERS CHOICE 

FOR ELECTRIC DRIVE SYNTHESIS 

S.K. LEBEDEV, Candidate of Engineering, N.E. GNEZDOV, Engineer, A.A. KOROTKOV, Student 

Root mean square value definition for state regulators and observers, which dynamic is defined by standard root distribution of characteristic equation, is examined. Transient and frequency characteristics of most known root distribution is analyzed. Practical calculation methods and analytic relationship for facilitation of different type electric drive control systems calculation and investigation is offered. 

THE ELECTRIC MOMENT DRIVE OF GUIDANCE SYSTEMS  

OF MOBILE ROBOTIC COMPLEXES 

M.V. FALEEV, Doctor of Engineering, S.G. SAMOK, Applicant, P.M. POKLAD, Student, 

The features of designing of guidance devices constructed on the basis of vectorial moment control by synchronous engines with permanent magnets are considered.

HARDENING (STRENGTHENING) OF WORKING SURFACES OF PARTS  

OF MACHINES BY LASER MODIFYING 

I.I. VEDERNIKOVA, Candidate of Engineering, POLETAEV V.A., Doctor of Engineering 

The problems of mining of a method of hardening (strengthening) of working surfaces of parts of machines are considered. The method of laser modifying is submitted(shown). Is described both method, and obtained outcomes of different operational modes.  

RESEARCH OF MECHANICAL PROPERTIES OF PARTS OF ELECTRIC 

PUMPS, HARDENED BY A COMBINED WAY

V.А. POLETAEV, Doctor of Engineering, S.G. SAMOK, Applicant, G.S. КОRОLКОVА, Post-Graduate Student 

The problems of process of hardening of parts of aggregates electric pump centrifugal downhole for water by combined hardening consisting of a coating of ultra diamonds, diamond burnishing of a surface, pulse magnetic processing are considered. The outcomes of researches of mechanical properties of the hardened surface of a part are adduced.

NUMERICAL SIMULATION OF VELOCITY DISTRIBUTION OF NONLINEAR  

NANO-DISPERSED MAGNETIC LIQUID FLOW IN SEALER GAP  

WITH INHOMOGENEOUS MAGNETIC FIELD 

Yu.B. KAZAKOV, Doctor of Engineering 

The article is devoted to numerical simulation of velocity distribution of nano-dispersed magnetic liquid with nonlinear magnetic and flow curve in inhomogeneous magnetic field of the sealer gap. The calculation results are presented. Loss power for the sealer residual friction and friction moment are defined.

OSCILLATIONS OF A PIPELINE LOADED BY RUNNING WAVE OF HEATING MEDIUM 

A.I. MUNITSYN, Candidate of Engineering  

The free and parametric flexural oscillations of a pipe with hinged supports are investigated. The pipe is loaded by running wave of heating medium. The geometrical non-linearity due to the change in the length of the central line of the pipe accompanying its motion is taken into account. The oscillations of a pipe with different natural frequencies in two mutually perpendicular directions as a consequence of a variance in the flexural stiffnesses of a pipe or the stiffnesses of the supports in the different directions are considered.  

DEVELOPMENT OF REALISTIC MODELS OF THE HUMAN LOCOMOTION SYSTEM 

ELASTIC ELEMENTS 

L.B. MASLOV, Candidate of Engineering, N.A. SABANEEV, Engineer 

The problems of developing realistic models of the human lower extremity locomotion system elastic elements and numerical analysis of the human shank soft tissues natural frequencies and modes are considered in the paper.  

DEVELOPING PHASE DISCRIMINATORS FOR HYBRID ELECTRIC DRIVES 

M.V. FALEEV, Doctor of Engineering, A.N. SHIRYAEV, Candidate of Engineering 

The main attention is paid to designing devices for detecting phase errors in precision speed regulation systems.

MAGNETOELECTRIC STARTER MOTOR WITH HIGH START-UP CHARACTERISTICS 

AT LOW TEMPERATURES 

Yu.B. KAZAKOV, Doctor of Engineering, A.A. LAZAREV, Post-Graduate Student, S.K. GNUTOV, Engineer 

The article is devoted to the modernization of magnetoelectric starter motor for increasing start-up characteristics at low temperatures by using high power NdFeB magnets  with negative temperature depending on the magnetic properties. The authors conducted numerical simulation of magnetic fields in different modes, temperatures, and magnets. The starter characteristics are defined. Advantages in using NdFeB magnets are presented.  

HEAT EXCHANGE SIMULATION BETWEEN GAS FLOWS AND LOOSE MATERIAL  

AT DISTRIBUTED GAS FEEDING 

V.B. MEDVEDEV, Post-Graduate Student, V.I. SUBBOTIN, Candidate of Engineering,  

V.E. MIZONOV,  Doctor of Engineering, N.N. ELIN,  Doctor of Engineering   

The article suggests a cellular mathematical model of heat exchange between stochastically moving gas flows and loose material when hot gas feeding is distributed along the process. This model is based on the theory of Markov chains and allows simulating exchange processes without linearity restriction of described phenomena. Here the authors consider the problem of rational gas distribution fed along the heat-exchange apparatus. 

MODELING OF REGENERATIVE HEAT TRANSFER WITH PHASE 

TRANSFORMATIONS IN A FILLING 

A.O. KURCHEV, Engineer, N.N. YELIN, Doctor of Engineering, V.E. MIZONOV, Doctor of Engineering

A cell model of  heat transfer between a gas flow and a filling, inside which a medium with phase transformation within the temperature interval under observation is placed, is proposed. This filling provides the constant temperature of the heat exchange surface. The model is based on the theory of Markov chains and allows modeling the heat exchange processes without the requirement to linearity of the phenomena in question. 

The features of organization of the cycle “cooling of gas – heating of air” in regenerators with such the filling are examined.

MODELING OF MOISTURE TRANSFER IN A POROUS ROD ROTATING AROUND 

THE CROSSWISE AXIS 

I.A. BOLOTOV, Engineer, BARANTSEVA E.A., Candidate of Engineering, LEZNOV V.S., Student 

A cell model for redistribution of the liquid medium concentration in a vertical porous rod rotating 

around the crosswise axis is proposed. Each turn is presented as the change of direction of the convection transfer speed. It is shown that there exists the optimum rotational speed of the rod from the viewpoint of concentration homogeneity.  

INVESTIGATION OF FINE PARTICLES FRACTION DISTRIBUTION ABOVE  

A VIBRATION SCREEN SURFACE 

V.A. OGURTZOV, A.V. OGURTZOV, Candidates of Engineering, A.F. GALIEVA, Engineer 

A mathematical model of the process of classification of a binary mixture of fractions of granular material at a vibration screen for free penetration of fine particles though openings in the screen is proposed. The objective of the modeling is description of fime particles concentration distribution over the height of the material layer to be classified at different moments of time.

MATHEMATICAL MODEL OF THE BLADE MIXING KINETICS IN A CONTINUOUS MIXER 

V.E. MIZONOV, Doctor of Engineering, E.A. BARANTSEVA, Candidate of Engineering,  

Y.V. KHOKHLOVA, Post-Graduate Student, H. BERTHIAUX, Doctor of Engineering, C.  GATUMEL Doctor of Engineering 

A cell model of forming of mixture quality in a continuous blade mixer is proposed. The criterion of mixture quality was the standard deviation of tracer content at output of the mixer. The influence of material capture by the blades, material throughput and tendency of the key component to segregation on the mixture quality is examined. It is shown that the optimum degree of capture of material by blades exists that provides the best mixture quality.

COMPUTATIONAL ANALYSIS OF TRANSIENT HEAT EXCHANGE PROCESSES  

IN JET DEAERATORS 

V.P. ZHUKOV, Doctor of Engineering, E.V. BAROCHKIN, Candidate of Engineering,  

E.V. MAGDIEV, Post-Graduate Student, V.E. NAZAROV, Engineer 

A model of transient processes in a jet deaerator based on the theory of Markov chains is proposed, computational analysis of the transient processes for different profiles of transition probabilities for heat carriers is done, the results of numerical experiments are presented.

IDENTIFICATION OF ELECTROMECHANICAL SYSTEMS 

WITH USING OF ARTIFICIAL NEURAL NETWORK 

A.A. ANISSIMOV, Candidates of Engineering, M.N. GORYACHEV, Student 

In this article, the method of parametric identification, based on the neural network application, is proposed for linear electromechanical systems. The Elman neural network implements parameters estimation in а course of high order control system tuning. The approach allows significantly reduce an amount of time needed for identification process.  

STRESS CONDITION OF SHAPE MEMORY ALLOY CONSTRUCTION 

M.A. NOSDRIN, Candidates of Engineering, Z.V. ZARUBIN, Post-Graduate Student 

Mathematical modeling of shape memory alloys behavior under complex thermomechanical  loading are considered.  

AUTOMATED DATA ACCOUNTING FEATURES FOR INFORMATION SUPPORT  

OF CONTINUOUS PRODUCTION QUALITY AND EFFICIENCY MANAGEMENT  

А.A. BELOV, Candidate of Engineering, S.O. ELOKHIN, Student 

The article is devoted to the problems of data collecting and accounting in automated systems of quality management dataware. These automated systems operate in continuous production processes and  are based on statistic methods of quality factors analysis. Approaches to solving these problems are indicated.

INFORMATION TECHNOLOGY OF EDUCATION QUALITY MANAGEMENT  

BASED ON THE METHOD OF HIERARCHICAL CONCEPTUAL STRUCTURES 

А.A. BELOV, B.A. BALLOD, Candidates of Engineering, A.A. RAZHEVA, Engineer 

The double-loop circuit of educational process management is presented. Methods and ways of informational support of management including hierarchical conceptual framework are given.  

DEVELOPING AN AUTOMATED INFORMATION SYSTEM TO ACCOUNT AND ANALYZE  

LEASE OF REAL ESTATE AT RUSSIAN EDUCATIONAL INSTITUTIONS 

S.V. KOSYAKOV, Doctor of Engineering, E.B. IGNATYEv, Candidate of Engineering, S.S. MASHIN, Student 

The article is devoted to the automated processes of accounting and analyzing the lease of real estate at Russian Educational Institutions. The process design and reengineering results are given. The authors present the fundamentals of corporate information system development to account and analyze the lease of real estate using the Internet as users interaction environment.

DEVELOPING DATAWARE OF HUMAN RESOURCES MANAGEMENT SYSTEM 

BASED ON HUMAN CAPITAL ASSETS CONCEPT 

M.A. SHASHENKOVA, Candidate of Economics 

This article presents basic theses of a human resource management system in terms of their realization in personnel management and management dataware support. The author suggests a structure of the management object in personnel management system and a method based on which the object information is formed.

BUILDING CHARACTERISTICS OF NON-LINEAR DYNAMIC MODEL  

IN DUST-SYSTEM OF DIRECT INJECTION BOILER   

D.Yu. TVERSKOY, Engineer 

Main characteristics of non-linear differential equation system to build high-precision fully-variable dustsystem models with direct injection boilers are considered for SPPs. The research results analysis of simulation dust-system with hammer mills is given.

SYSTEM SYNTHESIS OF DEBIT MANAGEMENT OF MINERAL WATER SUPPLY WELL 

O.I. ATROSHCHENKO, Post-Graduate Student 

The author considers transition from differential equation system with quotient derivatives to a non-linear differential equation system in Cauchy form. The method of management synthesis with AKAR method for nonlinear equation system with distributed constants is given. The transition process, intersection of surfaces and phase trajectory in phase space are plotted.

