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THE ROLE OF THE DUST FACTOR IN THE OCCURRENCE OF INDUSTRIAL AND
ECOLOGICALLY CAUSED DISEASES

Shorin S.
Bekishev K.
Norcia M.
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Abstract:

The article deals with the dbnogenic load of an urbanized settlement. Central Kazakhstan is a major
industrial center, which leads to the existence of significant anthropogenic pollution of the environment. Although
the volume of industrial enterprises ' emissions has decreaseckint years, the level of air, soil and drinking
water pollution remains quite high.
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THEORETICAL APPROACHESTO THE CONCEPT OF " SERVICE"
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Kazibekova N.
Doctor of Economics, Professor of the Department of Social Humanitarian Disciplines of the Federal State
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Abstract:

In the article, the autir analyzes the various approaches to the concept of "service" and offers its own defi-
nition: "A service is a special activity with utility, aimed at generating income and meeting the needs of the popu-
lation."

szt yjor j kfmitke®:;, {§slstcjpvdlsjd, ftsdjL dshls

Keywords: service consumerutility .
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CONSTITUTIONAL AND LEGAL BASIS OF THE MECHANISM OF THE ENTRANCE OF THE
RUSSIAN FEDERATION IN THE COMPOSITION OF THE RUSSIAN FEDERATION

Shabanov H. M.
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Constitutional and International Law,
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fsmMevwhOjlsmwy JtesyjHlkzte] KB rOddL BO orntyHjddY o
jtcOydd, O IOSCYJ (fckds@osmHovEsdwe GLdzO dfdna . dafsjicdBO4s d f 6B
ZjHso Oded W otftetsMO t f ted iy Hipzdej dgdids & i disv fipcis2diny €.
ttjekdzdtetso OdzdV HOMdsets oY totsMO.

The article is devoted to the procedure for the mechanism of the entry into the Russian Federation of a new
subject of the Federation, as well as an analysis of the regulatorgviiark of the Russian Federation. The pur-
pose of the article is to attempt to study the issue of joining the Russian Federation to a new subject for a more
effective settlement of this issue.

Sdzs yjor ji MidgspjdcOdzdL d3, st &3, o sOMmdBfEay, rAfbrgiedPYE™, t
Hjdzj dzgdJ dzOteSH O .

Keywords: federalism, Crimea, Sevastopol, constituent entities of the Russian Federation, Russian Federa-
tion, selfdetermination of peoples
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THEORY OF BIORHYTHMS IN URGENT CARDIOLOGY - FICTION OR REALITY
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Abstract:

This article provides theesults of the evaluation of the theory of biorhythms due to the progress of acute
coronary syndrom@ACS). The research is based on the levels of the percentage and absolute distribution of emo-
tional, physical and intellectual biorhythms. The obtained results show the decrease of the emotional component
at the moment of the developmentALS, and the theorgf the "three biorhythms" needs further research.

Keywords: Acute coronary syndrome (ACS), biorhythms.

Introduction. The found&on of biological sys- patients) which are dividkinto such groups of diagno-
tem is aconception about the rhythmicity of physiol-ses: S¥segment elevation myocardial infarction
ogy, influence of external sigis (light, food, activity) (STEMI) ( 41 patient), noi$T segment elevation my-
and the prime mover is situated in suprachiasmatic naeardial infarction (2 patients), unstable angina (4 pa-
cleus.Diseases of desynchrony of circadian and phystients) and clinical judgement of 41 patients diagnosed
ological rhythm indicates this pathology [1]. Stame STEMI. We made inv&igation of all patients and char-
stage approach of development of performancacterized changes of the phase of repolarization in cases

about desynchrony ihade the founder of of ischemia, monitor the summary elevation of ST

chronobiology K. Gufeland (1797), classification of bi-segment in all leads cases of ACS (EST), number of
orhythms ofF. Halberg(1964), introduction of teachingleads with elevation of SSegment (NST) and average
¢Working plan of -Ghorodid mvatie ofl élegsatian pfl STsegment (AST), proportion
ogye at the wuniversiti e &STINETacdkdingto inital electiodardioggaanl(BECG)at i o n
clinical research[2].Th t heory of ¢t hnd&EG irbghaynicshoms day iom the top of al-
troduced by psychologist Hermann Swoboda, otolarymeady administered therapy orvitin (20 patients) and
gologist Wilhelm Fliess (emotional and physical bioElfunat ( 21 patients), we made analysismfygen
rhythmsi 28 and 23 days) and tutor Friedrich Teltschesauration before and after treatment and coronary an-
(intellectual biorhythmg 33 days) is discussed, butgiography and left ventriculography (CAG & LVG).
rhythmicity of gene and protein function, contractionWe used program support APers
and remodeling of the heart, heart rate, arteriat ul at or Pavel Petrov (v1l.5.2)
pressur e, devel opment o ftion theatheary af bicehpthns [7]lc car di ol ogi c al
casese are proved and kno wResultsdoé¢ the rseatth and theiri disaussiera s e t he
danger of cardiovascular diseases, intensify remodelifgcording to own researclarrangement of ACS based
of the heart and exacerbate consequences  of on localizatiorand ACS connected arterig advisable
the disease[3]. Daylight Saving Time among 87.99t% present according to ECGwe observed STEMI of
cases show that frequency of ACS is higher durinigft ventricle posterior wall more often than left ventri-
spring season (fromhto 29%) compared to autun[4]. cle anterioe  wa | | (56,10 * 43, 90%),
According to SWEDEHEARTegister: the highest risk of anterior lateral localization in comparison to poste-
of ACS islinked to Christmas holidays (1,37, 1;29 rior lateral localization(17,07 and 14,63%). Injuries
1, 46, te<0, 001), mor ni ngs canhedtlasdfiechadcargirg to investigatioh af comrsaty
during Easter holidays and sport competitions[5]. In theessel show the advantage of right coronartery
same time, we do not have answers to the questiofRCA, 65,85%), anterior interventricular branch of left
such as ¢does the t heor ycoranbry aditéryo(LQAYAD) BEsI0%)eft cilcuméflex t he de
velop me nt of ACS?e. Dur i nogrondryareery (LOA\L@xs36,6980n tommared tooleft
11. 395 patients we st udicerdnary arery (LEA Stany |78246) angd dmargitel e € an
ctripl eé c-critical daysaate na comhectedbranch of left coronary artery (LCA ONbbtuse mar-

with ACS (6] = 3, 78; te>Ogind &tery),6732%).
The aim of the study.To study theconnection be- According to investigation the division of ACS up
t ween ¢ bti be dingpdA@:s é to origin of theory of biorhythms show the reduction of

Material and methods. The investigation was the criterion of emotional biorhythm in percent
based on designation of levels of percent and absoly&9,72+5,54%) and absolute magnitud®,Z1+0,11)
emotional (27 days), physical (22 days) and intellectuabmpared to critéon of physical biorhythm in percent
(32 days) biorhythms during the incidents of ACS (4163,98+5,16%) and absolute magnitude (0,28+0,10)
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and criterion of intellectual biorhythm in percenton t he result of fuhat). Ther eat men

(52,31+4,94%) and absolute magnitude (0,13+0,09).Pi r sonés <criterion of <correl a
We made analysis according to multiple regred- at i on and c¢emoti onal biorhyt

sion equation: and softé connection with | ef
Y = 0.909 - 0.1225X1- 0.08451X2- 0.05073X3 tery, oxygen saturation in the course of the treatment,

- 0.00219X4- 6.6E5X5 + 0.00011X60.00446X7 + average of elevation of S3gment on the first ECG

0.00685X8 + 0.00345X9 {1} and delta (after and during treatment) according to
This multiple regression equation for STEMI{1} characterization the amount of deflections with eleva-

(in the capacity of predictom) i criteria of biorhythm, tion of ST-segment. Decision about urgent cases shows

oxygen saturation etgp@pfTO2)hadndtd menges nlod all, but pr
isegment in the cour se ofleservd @tentioméahe intersinetcard upit o d hospigpN S T,
PP ST) show according to tsadpearati on of the highest in-
dex Hb8=0.418 that the bi ggComrclusion Actité aoremary &ndmme corimected e s u | t
Y (STEMI) is factor X8 withreductioreof ematiombl eonstitweht elémerd ahdthewi t h
i schemic r eachindcat@the(sideSof ¥ hewbi ¢ of ¢three rhythmse sho
ACS. ther.

Y =-0.05571- 0.305X1 + 0.0185X2 + 0.00495X3 Prospects for future researchTo investigate the
- 0.000258X4 + 0.00941X50.00305X6 {2} influence of biorhythms aime development of compli-

Ratio of c¢emotional b icationsgf ACSmMeé i n absolute mag-

nitude and CAG & LVG showed that according to max-
i mal coefficient bZXkfocor468, f act oRefeXebcef i nj ury o
onary artery) has the biggest influence ontheresultY 1. Her n §@alrexz? a JCarrillo Bav as
cemotional bi orhyt hmé. OrenesP i 1 e Alratiéns of circadian rhythms and
Y =0.4069- 0.03489X1 + 0.0735X2 + 0.08126X3 their impact on obesity, metabolic syndrome and cardi-
+ 0.00276X4 + 0.00337X5.00505X6{3} ovascular diseases // Critical Reviews in Food Science
Y = 0.435- 0.04367X1- 0.08421X2- 0.06937X3 and Nutrition.i 2019.i P. 1-10.
+ 0.00509X4 0.00762X5- 0.00478X6{4} 2. sOh € l.s., 1 sozvw dzip! € O
According to the maxi mfilHichebdzta'i wde't b@mPj LIO@ tcj G
(dgorvitin) (Zlfurht) thedbiggest influ8 2 s taOsaidzd - COsOMmistes W 74 1% 9ds yd
ence on the result of trikeetdiEemnttsdesdTyvdzd i sy EFdzf ufflad stc ]
has factor X4 (sumSTegment di spl aBeme@®@HQOQPEST) ¢ 59 d dz2lm20@2d 2 o3 HJ
The investigati oncowela- Rist 6§ 0-A.0t6 Bd00i t eri on of
tion, Spirmendés rank cor r 8.|Kohdperdin Badey €., Ghegneo\, iReitn @.) bi o-
rhyt hmé showed ¢not i ceabAwesananZd, Waices R. eMadirmo Tmpéicatiorisaf n  wi t h
left circumflex coronary artery (rPirson = 0,35518, softlisturbances in circadian rhythms for cardiovascular
strength of correlation relationship and rSpearman kealth: A new frontier in free radical biology // Free
0,525, noticeable strength of cdeton relationship) Radical Biology and Medicing.2018.1 P. 8592.
oxygen saturation in the course of the treatment (SpO2, 4. Manfredini R., Fabbian F., Zucchi B., Cappa-
rPirson = 0,31244, soft strength of correlation relationrdona R.Daylight saving time and myocardial infarc-
ship and rSpearman 9,427, soft reverse strength oftion: should we be worried? A review of the evidence
correlation relationship), average of elevation of ST// European Review for Medical Pharmacological Sci-
segment on thiirst ECG (AST, rPirson = 0,30164, softencesi 2018.i = 2 2 i{ B J50755.
strength of correlation relationship and rSpearman = 5. Mohammad M., Karlsson S., Haddad J.,
0,4625, soft strength of correlation relationship), delt&€ederberg B., Jernberg T. Christmas, national holidays,
(after and during treatment) according to characterizaport events, and tinfactors as triggers of acute myo-
tion the amount of deflections with elevation of-ST cardial infarction:. SWEDEHEART observational

segment (( NST, r Pir s o rstudy=199820134/BBIdi 2018.i h o 1i2Pcl-8 a b | e
strength of correlation relationship and rSpearman = 6. Joncas S.X. et al. Biorhythm theory does not

0,577, noticeable strength of correlation relationship) predict admission for acute myocardial infarction //
According to the investigationACS happens in Journal of Alternative and Congrhentary Medicind.

the cases of reduction of emotional constituenmnel®, 2011.i = 1 7 { 2.)43- 146.
the most dangerous for ACS is factor which 7. Marini J. Timesensitive therapeutics // Criti-
characterize the quantity of deflections with ischemical Carei 2017.i =  2711P.18.

reaction and injuries of left coronary artery, the sum
displacement of SEegment has the biggest influence
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Abstract:

The purpose athis publication is to reveal the concept of love as global, 1acgée phenomenon of higher
achievements of mankind, as its progress and engine.The scientific works of scigutistsophers, psycholo-
gists, sociologists, as well as the contents efrttodern media space have become empirical materials for this
study.
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Abstract:

The article deals with the use of grammatical and syntactic transformations in translation of aviation literature.
Spedal attention is paid to such transformations as grammatical replacement, syntactic adaptation, and transposi-
tion. The cases of using mentioned transformations in translation of English aviation texts into the Ukrainian lan-
guage are detected and analyzed.
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fjtej MlsOdzse ¢ O.

Keywords: aviation literature, translation transformations, replacement, syntactic adaptation, transposition.
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we 2Ok § Bdsaus, ISOGH " dztsdtsayy dzj Y tso ' Istewdsgj Mmizudas, wWCj LH' 2
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k'e HBHO' GisBddodh IkttkzHdw VY' Sz §tedC &zOH' RO dacsAE Fefpy € j
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skzted . dzz 9 Odzdzy toj yd dedzv . ¢S o34 BLRds
dJSMisd O Oy' 2des’ CcOdzteW BEC Mdz' @9 o ESCtO™ dzfy! €'Y - Bse ’

tedmd. 7 tbswagfd MEodzjy Ofcw Sk Mdz' o ] Odze dz' 2+ € 2, H
u' W stcd3lz dzt 9 Odz MisOmMd dzls O¢ Md ydzed d&zd W OC IsstcOBB, IssB ISt
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CteOROIsd yded df 92 ,dz00a).j dzti® #3] . in order that international civil aviation maype
dz? CO ftedC &zOH " 9 : developedin a safe and orderly manner have

Each contracting State undertakes to adoptaccordingly concluded this Convention to that grj.
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maneuvering within its territory and thatevery aircrafte h d L étHd P sHts f jodzdm fteddz
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hsB o3 ¥ dzOtetsH g0 Vydototizt dzPo @udz' HE® yaf LeX Ba s, HA&Y MG &OH o
sqferd Ly udadds ' Y tastn C ey dzdzy R OLOC tedzss ffj dy@alse@ - fls
y' ‘s Bibts HQMlz stdzjdzy' dzdn shsddo sl 2dzv W€ fpdedsts ¢ oo s

An aircraft cannot be validly registered in moretf tetsfylsts toj yj dede? . 1 tetsflsj toj yJj dade

than one State, but its registration mhg changed ' Mo s sdkzzyjd® = wodw' MBS
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V ydma ftedS dzOHOR Odcdz 2w OS B8y HtejHdECOIdodz? yYyOmlsddzed B O
’ fJtejHOds EZCLO™ dzffp! Sduj dz daj dBBOs s MBIMdzse s’ *  ° dals:
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ljtejo' tewlsd o9adHOISSCd L O lEach contracting State undertakes to supply to any
mtse ' Lo "  IsdI0) tec Odz' L Oy" °’ other contracting State or to the International Civil

1" H yofm fJtj ¢ dzOHE ydnr Aviation Organization, on demand information
ftod 2 dzifidedetfol) Sz € d ©® k€ t6©O’ dzconcerning the registration and ownership of any
dzd S Or o' HiMkIsdw  slstej B O oparticular aircraft registered in that Stafé6].)

Airport and similar charge§l6]. Sy dzO st tdzO Hjty OO L 5B
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At yO 1 j dzdzO z Senn)fmj cdsojé&, Istsplsts Mzso@R2 " fsj dz
ttj CZOH oL OCEOd tjOd dets dg Nj dzgjo' HisdBE ' daf stedgOy'ds .z | H,
fjtej CdzOH' L ®Hdz ' dBsod etsteWHd ydzj dad toj yj dedz? bd®C sy d3t
Mddzs 0O¢ Mduyude L a3 ded. 1 tetsW € 'ydz tj yj dedev, O MOd3y IbfsH' , ¢
sBo ' JESEGH OYO fsdv 0O’ Mmidmdse 2 yj deste §tso ' HEsdRdj dedz™ ,
dzgj &z L 202 Isd btsySd HtkdSkEwedwse s fw yd ks Odzgdlas o 3.

Yy! sk fsdzvc O 2tsets 9" HBB dzev f jtej S AZOH' O Oy' 2dasdf?2 de' Isj

sjiS¢Mmlsk oadBdtd® ' d ¢€d ftkmlste' yo' s+ mw wodhj L ig'teded 1 St
CdzOHOyY dzj Iy i ftedmslkzf ddsets wioydmsmdtsets " fitel Hdelsc ts
dz2 se s dzi M Sdyed@alz iy dzpjfifiy Except in a case where, under the terms of this

zsets sesstelz. v twtsBsls’ f j teConvention or a special authorization, aircraft are per®@y -

dzde * hdn dstsdzg dals ' o, w € d 2 , mitted to cross the territory of a contracting State with-
BO2YJ dzf odeyJ dzd 2. ¢ Is 9 tstout landing,every aircraft which enters the territory’
HSf s5d306 O oadte" hdisd tsH 9 " ofacontracting State shall, if theegulations of that

HOYO, O MOdii: odsB "  tc d3' 'y State sorequire, land at an airport designated by that * dz

1 jtod S dzOH Oy ¢ smis ©o dzState for the purpose of customs and other exam#na-

sets oadBtstelz dzO t' o dzg dtion[l6]. dz € d bketstekz o yY' sz, 0dzj
dzs” WtwOLd, odtOLE, MmMisa zw!'Cj o ' lstewdzsgj MmizHdats, weij
d "Hh] E it EZOHORljtedlsste’ ¥ | sEtso ' todats’ Hjty Oad,
Lemiste® yoO' Is! Mw StcOdzm Stelstsets o ddBOG O Isi jtfoty @ d{dzO ' MOHS Iz
J 41 OtcrnzZH Otetsd jdcq IMNd@EB'aL(XO | tetsf Sl Iz, 9C0OLOdsBE Yy "8 1t
fodztsy j dedz dBso dzdr tsHdded y'ftesisHY j dedze? Bl detse s s O bH'Odgh 56 15
desmdets BHRG" BOdZA 1 7] . 1 O0OLoddWIsCtsds adfOHE 8, CBdzd L O zd3
f* " HHOBIs! MW dgj dzdhj Mizse OBt M jy' Odz desets HBLotsdz 5o |
sOC sy yYyomisdded MEEZOH et dY ' s Mw JitejlsddzOlsd Isjted@Blstste’ ©
ted yd dedzv E Isj SMmls' . ¥ Oo d f esJnO[kof. d
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N4 dedzd ez degse s SO ' dzY OIS CHicw f dzPe BOFYS d SOf §56ds’ Is
Yd dedzd tstedcec' dzOdz f syd dzO’ R01ywIid . 1281824 desec s, O E f] -

6 CdZzOH' Cctdzsodzi toj Yd dedz? o bder Zte Qo j izt ! ) dzOtetsH dz5 5 das to O
Odze dz' 2! Csdgz Isj € Mmis f'" HfcOotse® OCId Ek dz' dzeg o' Mmisdy dats Bz
dzts o dzOB, EZCtO dzef+ Ctsd3z § j s tsdzo § dzy' ftes o3 Y dzOtcbHdaz ydo'
dzso dzj L dzZORBHdIs! Mw fjtej H Ifr He®onjdef'd3./ / 172018 ) dZo& . Oter " o .
rdzv f jtej S zOHE dzOHL o d yOIBAAE9. o Oy dzdoa dd3 * o d3' dzdaw
odH"  dzvIsd tfdseo dzz ' dzf sSted3Oy 785 tso lglAks MsB dzd o sMiIs*™  flgite,J ¢ dzO+
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Abstract:

The article is devoted to the distinguishiofigypes and methods of translatiohpolysemantic lexical units
of American slangSlang is a vivid layeof vocabulary of any modern language. The main task of a translator is
to apply types and methods of translatorecessfully, using a variety of translation transformations, in accordance
with the relevant rules of the target language. There are vayjoess of translation transformations and descriptive
translation in order to translate sldegical units.The most common method of slahge x i ¢ atranslationist s 6
substitution.
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Abstract:
The article deals with the features of the Austrian version of the German langusgyéhedethe range and
areas of distribution, reveals the reasons for the emergence of national variants, explores the ways of the emergence
of Austrianisms, analyzes various aspects of the Austrian German language: lexical, grammatical, phonetic, word
formative. In addition, the influence of other languages (Italian English, Hungarian, Czech, etc.) on the formation
of the normative vocabulary of the Austrian German language is studied. The article gives examples of the
normative vocabulary of the Austriare@®nan language and its German counterpart.
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Abstract:

This article is devoted to the analysis of organizations belonging to the objects ofiofitacsttucture of the
Russian Federation. In addition, criminal liability is provided for-aompliance with the rules established in the
regulatory framework. Examples of internal and external document circulation of organizations or enterprises re-
latingto the objects of critical infrastructure of the Russian Federation are given.
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Abstract: Thearticleproposedacombinednduction devicedesignedor mixing aluminummeltin afurnace
One of the varieties of linear induction MHD machines of a longitudinal magnetic field with a steel core, copper
windings, with a variable number of pole pairs is considered. For a star connedtiipanwcreased number of
windings, distinctive properties are characteristic, which determine the distribution of currents in the turns and
field in the melt. Changes in the polarity of the inductor are achieved by switching the windings, and thegswitchi
sequence is determined by the algorithm of the control unit. To increase the effectiveness of the impact on the melt
in the power supply system, thrphase IGBT inverters are used at a frequency of about 1 Hz. The open configu-
ration of the magnetic @uit of the MHD inductor causes the asymmetry of the currents in the phases and magnetic
forces of the induction machine, leading to a distortion of theffeguency running magnetic field. The calcula-
tion of the inductor mode is performed according tietiled multiphase model of a magnetic circuit, iteratively.
Assessment of the asymmetry of the magnetic field of the shortened inductors is conveniently performed by the
vector diagrams of equivalent sinusoids. It has been established that with tlo¢ clooiee of the winding con-
nection scheme, the proposed device provides a continuous circular raster of flows in the cores, creating uniform
traction efforts and increasing the efficiency of electromagnetic action. For two variants of the circuitchingwit
windings into a star, the features of the distribution of the integral magnetic fluxes in the yoke and teeth, as well
as the characteristic increase in the current in the neutral, are shown. A method is proposed for improving the
characteristics byntroducing a separate control of the inverter phases.
sdzs yjor j: mfspbC Istste ftetsHisdz desets dBOG dad Is dats ¢ E301 HdzO, Istej
9jSIbstedzOY HJOGCLKLOBBO BOcddlsdzr » fslstsStse, BJEkhMjj dBOGdzdl
dzd Isdzts 2  fjd3fdz] Istedfiv to i Y JBO Istcj mn W OL detsets YyOMmsslsdzse s ddzo J tlst
Keywords: longitudinal magnetic field inductor, thrgdnase induction MHD machine, magnetic flux vector
diagram, running magnetic field, nonlinear multiphase magnetic circuit model, asymmetry of thghtwedre-
quency inverter mode.
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Introduction . A lot of relatively old [13, 8, 12, when creating the desired hydraulic pressure, which
13, 17] and new publicationsi[4, 911, 1416, 18 impairs the process. The device with a cross flow has
22] are devoted to the development of shortened indusignificant advantags [4, p.2], however, the possibili-
tion machines. The literature shows that flad &@ylin- ties of stepwise control of operating parameters in it are
drical inductors of a longitudinal magnetic field ardimited.
used in magnetohydrodynamic stirrers, pumps, and In addition to the marked induction devices, elec-
gates for the force effect on an aluminum melt duringric motors are known that have two or more rotational
its transportation from a furnace or dosing. As showspeeds. By changing the stator winding circlot) gan
in [1, p.27], induction machines (MIsan be used with change the number of poles and get different speeds
a deltaon circuit, and the winding connection circuit iswhen powered from a source of constant frequency. By
switched to change the mode. It is known that in thewitching the windings, and changing the direction of
presence of a neutral, the connection scheme by a dta current in the phase, they get twice the number of
can provide the best current symmetry, and with an ipoles. Such regulation is convertiém use in induction
creased number ofindings, a transition to a double machines. It should be noted that the advantages of con-
star is possible. To change the topology of the inclusiarecting the windings of the inductor by a triangle [1, 5]
of sections of the inductor winding using the switchingn a smaller value of currents and a smaller cross sec-
unit (SU). Switching the circuit changes the number dfon of the copper bus are accompanied by a significant
pole pairs of the induction machine, which leadsito drawback- the restriction on regulation of currents in
change in the traction characteristics and other thernthle phases of the transistor inverter [6. p.54]. It is obvi-
effects on the melt. The use of switchable winding cireus that the use of a stlrneutral connection of the
cuits of induction machines allows the construction ofvindings makes it possible to more effectively apply
a combined device used, for example, as a melt stirrgre software and algorithmic regulationtbé inverter
or an electromagnetic chute. currents in phases, using compensatory measures to re-

Overview of technical devicesIn the device for duce the inductor magnetic field asymmetry.
influencing the melt proposed by L. A. Verte [2, 3], the  Formulation of the problem. Considering the
liquid metal is driven by electromagnetic forces of asimplicity and efficiency of electromagnetic inductors
alternating magnetic field. The running magnetic fieldf a longitudinal magnetic field, it is necesg#&o de-
induces in the melt induced currents, whaite con- velop an MHD device suitable for mixing aluminum
nected with the inductor field and create electromagrelt using a modified single and double star winding
netic forces that ensure the movement of the metal metbnnection scheme. In the creation of the device should
In addition to the mechanical forces induced currengzrovide simple controls mode, by switching the three
lead to the heating of the liquid metal. Dedicated heghase sixzone winding. Switching mafication of the
can be used to prevent metalrh cooling down during star connection should serve as a means of increasing
pumping or dosing. The disadvantage of this method tfie flexibility of controlling the inductor and improving
influence on the melt can be the redundancy of hetite uniformity of distribution magnetic fluxes. In the
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inductor power supply system, to increase the depth équency converter [1, 6]. The low frequency currents
penetration of aelectromagnetic wave into the moltenin the windings of the Ml provide transistor frequency
metal, a thregphase frequency IGBT inverter capablecorverters, increasing the depth of penetration of the
of stably operating at the edge of the frequency rangdectromagnetic wave into the melts of rfferrous
should be used, with significant asymmetry of the cumetals. Aluminum stirrers are characterized by a fre-
rents in phases. The connection scheme of the windingsency range of 0:5.5 Hz [9, p.52]. By varying the
by the star should be considered as a means of improxsltage, it is possible to control the linearent load
ing the possibilities of regulating the amplitudiease by varying the electromagnetic forcei [®]. At the
ratios of voltages and currents in the phases of a-thremme time, the power released in the melt is also regu-
phase inverter. lated.

Decision The above technical solutions provide Figure 6 shows a sketch of an induction-aine
the ability to control the lectromagnetic force devel- MHD device with a magnetic circuit and a thiglease
oped by the electromagnetic device, built on the basiginding. 1. The main elementsf the inductor are
of inductor of a longitudinal magnetic field [7, p.304].windings 1 of copper bus and steel core 2. Such a de-
The effect of controlling the movement of the moltervice is placed in the immediate vicinity of the vessel
met al can be obtained b ywihmdltdnengtal and cohnbcted to a thpheseldwi o n
gle sfidoobl e staro. R e gfrequentyicangertert Alternatimgpcdreentsiocur in the
achieved by using a combined circuit of switchingvindings, creating &raveling magnetic field and eddy
windings with controlled keys and using a thprease currents in the melt.

A wq W2 W3 W4 W5 Weg 1 A-A
s o s T 3 f
F— — —— — — — — P Nl ]
. |
A =3 e =3 =3 =3 2 -
A" [ N= 2 |

Fig. 1. Sketch of a sizone MHD device

The currents induced in the liquid metal workingfurnace, or vice versa, contributes to the creation of the
body lead to the appearance of an electromagnetic forbew. Thus, the electromagnetic force of the inductor or
in the melt. A similar device can be used in the electraeduces the speed of the melt, or accelerates it. The in-
magnetic tray, dispenser and pump. Depending on tdector (Fig 1) is made with a winding, assembled from
direction of the traveling magnetic fielthe force either six sections (sbzone winding) and located between
counteracts the outflow of the melt from the stationargteel teeth 3.

Fig. 2. Switching scheme of the MHD device when connected by a star

fi s
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An example of arelectrical circuit for switching

You can check the connection of the coil groups

on a thregphase MHD device with six coil groups con-in fig. 3 stepby-step following the node numbers and
nected to a lowrequency power supply through achecking the topology of joining therdnches to the
group of electronic switchesisSiz, Si3, 1, 92, $3, $1,  nodes. The windings of the induction MHD machine
Ss2, S3, IS shown in Fig. 2. Thyristor keys provideare designated by numbers 1, 2, 3, 4, 5, 6, and the be-
switching inductor windings from a single star to a douginning of the windings are numbereadij, i3, i4, is, is,

ble star and vice versa. A modified circuit of the samand the ends of the windings are marked with the sym-
device is shown in Fig. 3. In the modified representdols q, 0z, 03, 04, 05, 0s. The proper connection of the
tion, the star connection scheme is implicit, since eaductor to the output of the inverter depends on the
group of keys is combined into a moedutalled a correct phasing of all windings. To clarify the topology
switching unit (SU). Nevertheless, the functionality obf the connection of elements, an additional numbering
all elements of the scheme is preserved in full. of nodes is provided.

pddewlilaehaall S s

Us]
20 20 Vol & oA
30 30 W g zg
50 60 Nol| =

Fig. 3. MHD device in the star circuit based on the switching unit

Depending on the size of the designed MHD deto the disabled state and makes a change in the techno-
vice and the required performance, the currents in thegical process. Programming of logic states refer to the
inductor windings can vary from 50 to 300 amperedunction of microcontroller control and perform at the
Increased currentsafid dimensions) of the windings stage of synthesis process control system.
are characteristic of induction machines of greater The matrix of logical states of the key manage-
productivity with a greater depth of penetration of amert system g used to control the switching of wind-
electromagnetic wave [9, 11, 13]. At the developmentgs in a double star, for the one shown in Fig. 3
stage, for higher currents, it is required to apply appr@chemes has the following form:
priatetechnical solutions for the magnetic system and
evaluate the possibility of placing an enlarged, flat or N N
cylindrical magnetic circuit with teeth and rectangular _ (?Sll S12 S.LS? G,'O 1

windings made of copper bus in the designs of the stir- ~
rers [11, p.87]. [Bl] 6521 22 SZSU go 1 1U
The order of control ofhe state of keys; $an be @31 S32 8339 g) 1 1[:’]
represented by a set of logical expressions that are con-
veniently reflected in a matrix form, convenient for pro- The switched on state of the keys Sis 92, s
S3 ensures the connection of the windings into a
ble star. In this case, the keys %1, %1 should be

gramming digital control systems. Below is a general
disabled. If at the same time the keys %3, S%s, are

view of the matrix of logical states of the key manage 33()“
ment sytem.
switched off, then the scheme takes the form of a single
star, with the locked state wfindings 1, 3, 5 and dra-
matically reduced traction properties.
The matrix of logical states of the key manage-
ment system in a single star at the same time takes a
truncated form:

&

}

S11 S22 S130
[Al —eS 21 S22 5233-

@31 S32 Sa3

The on state of the key corresponds to the value of
the logical unit, the off state corresponds to the logical
zero. Assigning a logical zero to the elements of the
matrix causes the control system to transfer the key s

A0A Sy
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A A the control sgtem.
?Sll S12 S_|_3g e,,O 1 O? The means of preventing accidents are circuit

[EZ] = %21 Soo 323{": % 1 Ol;l_ switching solutions that exclude the simultaneous on
e u e u state of two keys in the path of the through current be-

?@31 S32 533[§| @ 1 Og tween the phase and the neutral wire. An example of
the forbidden state of the control matrixsisown be-

Such an inclusion may be preferable to perforn|10W:

locking purpose in MHD pumps with inverse switching . .

windings. The advantages and disadvantages of each 611 Si2 Si39 6l 1 1p

circuit are estimated from the totality of the inductor's _ éS U_ é u

traction characteristics and the technological features of [Z] - 21 S22 3230_ 4 1 15

the power supply of the windings. Itpseferable to per- Z N N

form such a study at the stage of preliminary analysis B31 S32 S € 1 1Y

using professional mathematical modeling tools [12,

16], for example, Ansys or Comsol Multiphysics. The traditional method of displaying the magnetic
In the matrix of logical states of the control sysstate of induction devices is the use of vector diagrams

tem, by virtue of the circuitry dhe induction machine, (VD) of operating parameters. An idealized vector dia-

there are forbidden combinations fraught with thgram of voltages and currents of a-sbne MHD de-

switch of keys to the position corresponding to a shovice with parameters m=3,2p=4,Z2=6,q 3k~

circuit in the power supply circuit. To exclude emer/ 3 and the sequence of alternating phases of the

gency situations, it is necessary to limit the authority oAYCAYC power supply is shown in Fig. 4.

Fig. 4. Vector diagram of currents of skone inductor

The phase shifti; of the current of the first coil Due to the use of an open magnetic core and the
w1l is taken as inductive, taking into account the chapresence of edge effects, the real picture of the distri-
acteristic values of the inductor power factor in thdution of currents and integral magnetic fluxes of an
range of 0.08.1. The vectors of currents in the coilsinduction MHD machine is fferent from an idealized,
W1, Wa, Wa, We are obtained under therwdition of direct symmetrical one. To estimate the distribution of mag-
connection of the windings. The current vectors i wnetic fluxes, it is necessary to create a mathematical
ws are obtained for the inverse connection of the correnodel in the form of a system of equations of magnetic
sponding coils. By VD, you can get a general idea afquilibrium. The analysis of such a system of equations
the distribution of magnetic poles and the nature of ths difficult since, in addition to edge effects, the mutual
phase alternatioim an induction machine. However, in inductance of the windings should be taken into ac-
a real device, the switching circuit of the six windingsount at finite values of the magnetic permeability of
8 placed between the teeth 3 (Fig. 1) may be differergteel [14, 15] of a linear induction machine. Saturation
Its configuration determines the nature of the magnetaf steel in turn depends on the range of enits in the
fluxes and the resulting ratio of the componeritthe windings and varies widely. A sketch of a simplified
traveling and pulsating magnetic field in the inductomodel of the distribution of magnetic fluxes is shown
[13, 14]. in Fig. 5.
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Fig. 5. Simplified Model of the Distribution of Flows of a -Zignes Inductor

By analogy with [14, p.70], they create a detailedinits, with a corresponding increase in heat generation
spatial circuit model of a magnetic circuit in a threein the core.
phase representation, for which, according to the rec- The equivalent vectors of the magnetizing force of
ommendations of [17, p.232], iterative multivariantehe windings wand w of phase B, for the doubl¢as
calculations are ptarmed. scheme in the model, are set inverted by ahgteob-

An example of a circuit model of a multiphasetain the phase shift = "/3, typical of the classical in-
magnetic circuit, a description of the element base amfusion of thregphase windings of MHD machines.
a simulation technique, as well as the results of thEhe complexes of the magnetomotive force of phase W
study of modes are presented in [14, p.69]. As magnéirthe model are left unchanged, witte natural phase
izing sources in the model, controllsdurces of mag- +2"/3 in direct sequence.
netizing force are used, the mode of which is given by  The vector diagram of the magnetic fluxes in the
an equivalent sinusoid in the harmonic spectrum deeeth of the induction machine, obtained from the six
pending on the degree of saturation of the steel. By ngene computational model, is shown in Fig. 6. The dis-
merical simulation, it was found that in a particularlytribution of magnetic fluxes in the yoke is shown in.Fig
stressed state, the relai magnetic permeability of 7.
steel in certain sections of the yoke decreasesit®515

i
Fig. 6. Vector magnetic Fig. 7. Magnetic distribution
flux pattern of teeth flows in the steel yoke

Air gaps and molten metal in the model are repradistribution of flows as a whole confirms the efficiency
sented by constant resistive magnetic resistances, aaf-the chosen switching circuit of the windings of the
culated from the actual geometry of the inductor, deMHD device and its high tractive properties in such a
signed for stirrers of medium size, with an air gap ofonfiguration [14, p.71].

200-300 mm. The sections of the magnetic cirare During the study, several winding tuom
replaced by nonlinear resistances with a tabular deehemes werg¢ested, and for uniform distribution of
scription of the welampere characteristics. On each diphase shifts in MDS with an angle’d8, the calculated
agram, a combination of flows with a system of magdentate (Fig.6) magnetic fluxa1 7 A7 in all cases
netomotive winding forces is performed, in order tdurned out to be significantly less than yoke fluxes (Fig.
compare the obtained phase relations. presented 7). The pattern of distribution of integral ¥is around
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the circumference, for example, for the AZBXCYand much larger in magnitude. In this case, the phase
scheme, turned out to be less uniform, which, appashift i between closely located vectors of the same
ently, causes a greater influence of the components mdme is not the same. In addition, the vectors for mag-
the pulsating magnetic field. netic fluxes in the extreme inducer coils are shifted
The experience of using various connectiortloser to the center due to the preserfadge effects.
schemes for inductiomachine windings makes it pos-The calculation showed a more than threefold excess of
sible to recommend the most efficient winding connedhe magnetic field intensity of each coil in the yoke,
tion configurations, among which the AYCAYC taking into account the proximity of adjacent vectors.
scheme has clear advantages for meesizad prod- The results of the calculation of the currents and
ucts, especially for double stars. In such a compound nitagnetic fluxes in theares (Fig.6) for the multiphase
is easy to realize theaditional inverse inclusion of the nonlinear magnetic circuit with lumped parameters [14,
second phase [18, 19], which creates phase shifts17] show that the double star provides a combination of
(Fig. 3) for the magnetomotive forces of a binary staphase shifts characteristic of a fgquole induction ma-
At the same time, the best results and a more uniforghine 2p = 4. Although, judging by the diagram, due to
distribution of teeth flows with smaller values of thethe presence of edge effects in the shortened machine,
components of a pulsating magnetic field are given biyturned out that the sum of the phase shifts of the mag-
the condition F=Fs>>F =Fsand R=Fs>>F;=Fs.  netic fluxes of the teeth is less than 4
In practice, this means a greater number of turns in the Figure 8 shows an example of a fewire circuit
middle windings of each star or the redistribution of théor connecting an inductor to an inverter and a VD cur-
linear current load. rent. According to the scheme of the induction ma-
Anotherway to control the distribution of mag- chine, topological equations [14, 21, 22] can be com-
netic fluxes around the circumference is to control theiled for phase currents, and by the VD, a sharp in-
frequency invertef6, 20], provided that there is the crease in the current in the neutral with asymmetric load
possibility of autonomous control of phase shifts of curef the frequency converter will be seen.
rents in the windings. Judging by the vector diagri Sincethe study examined two variants of the con-
is the increase in the currents of the middle sections péction of windings by a star, so far it is necessary to
the inductor (or the number of turns) affects the aligrdwell on the features of such a connection. In the pres-
ment of the phase relationships of the flows in the teettnce of a neutral wire in an induction machine, it is pos-
of the induction MHD machine. sible to successfully balance the voltageoas the
Analysis of changes in the phase shifts of magehases and correct the mode of current distribution
netic fluxesa 1, A 2,A 3, A 4, A 5, A 6, A 7according to the across the phases of the inverter, aligning the pattern of
diagram (Fig. 6) is convenient to start from the point Mhe dentate magnetic field of the shortened inductor
(Fig. 6), counterclockwise. Summing up the phaswith the open magnetic circuit. However, distorting the
shifts between the vectors for two incomplete tuifns symmetrical pattern of theurrent distribution of the
2, U23, (i34, Uas, Uss, (e, it is esy to confirm that the transistor inverter naturally receive a consequence in
total angle of melt coverage approaches 630 degreifse form of an increase in the current in the neutral. The
(7" 12). The vectora wi anda w4, A w2 @aNdA ws, A wgand  quantitative characteristics of the dynamics of current
A we turned out to be grouped in pairs, due to the saniie the neutral is also convenient to analyze by vector
magnetizing forces of the windings of the same nandiagrams.
o}

Fig. 8. Wiring diagram of Ml and VD currents of the transistor inverter
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For MHD devices of small and medium size, théhe windings of the induction machineorFsuch a so-
requirements for transistor power supply are formuution, instead of a star or delta connection, you can get
lated based on the results of a topological analysis afcompletely different coordinated mode of separate
circuit technology [14, p.72] of the most common oppower supply in phases, varying the voltage and current
tions for switching on inductive windings. In thissea of the power transistor link according to the complex

all possible combinations of asymmetry with power repower requirements. Yoneed to understand that this
covery of one or two phases are envisaged. Somewlgdtion is much more expensive, so it is taken after the
better results can be obtained for powerful electromagdeasibility study. An example of the scheme of a sepa-
netic melt mixing complexes using separate control ahte connection of the windings of the inductor 1 to the
multiphase transistor inverter 2 is shown in Big.

Fig. 9. Transistor inverter circuit with inductor

With this approach, there is another consequend® considered disadvantage of the studied MHD ma-
of the new circuit design. Compared to the connectiochines, since the magnetic induction of the scattering

of the windings an triangle, it is necessaryse 6 cop- fluxes in steel can reach large values and cause prema-

per connecting cables (195 mmz2 each) for separate canre saturation. The specificity of a star winding con-

trol, which is twice as large as the original thigiee  nection, in the presence of certain advantages, requires

circuit. Given the large currents, and sometimes thedetailed analysis of the neutral mode, as well as the

considerable length of the cable line, they receive a sigearch for additional structural and circuit solutions for

nificant increase in voltaglosses, and a decrease in theeparate powering of the windings, especially for high

efficiency of the complex as a whole. A way out of thgpower induction MHD machines.

situation can be considered a constructive solution with
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