' VAYAY
Vi

Dedicated to the 150th Anniversary and

The 15t Congress of World Engineers and
Riga Polytechnical Institute / RTU Alumni

\VAVAVAVAVA., DIGEST

SIS,
 UATATAAYAYA
A AVAVAVAVAVAVAYAY

//V , AVAVAVAVAVAVAVAV

ANVAVAVANVANANAY AN AN AN AN AN AN AN A AN AN AN AN AN AN AV AN AV ANV AVAVAVAN




ISBN 978-9934-10-360-5

RIGA TECHNICAL UNIVERSITY
53" INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO THE 150" ANNIVERSARY AND

THE 1* CONGRESS OF WORLD ENGINEERS
AND RIGA POLYTECHNICAL INSTITUTE / RTU ALUMNI

11-12 October 2012
Riga, Latvija

Riga-2012



Table of contents

[O70] 0] 0101 (=] ol 1<) o To] OO 3
e Boundary Field Problems and Computer SIMUIALION .........ccviiiiiieiieiiee e 3
o  Technologies Of COMPULET CONLIOL ........coiiiieiece ettt et e s e e raeareesreenseentaansennee e 20
LN o] o] [ TcTo W @0 o] oL T g VA1 (-] TSRS 41
e Information Technology and ManagemENT SCIEMCE ......ccveiuieiuieieeieiie e see e e ste e et e e ste et ae s sreesraessaaneeaneennee e 66
Power and EIeCtriCal ENQINEEIING .....c.oiiiiieitieite ettt ettt s b s be et e et e e beeseesteesteesbeebeeabeenbeeabasbeesbeesbaesteeseesnnesrneanes 98
LI o1V g Vo gL T oo OSSOSO 98
e Electrical Machines and Drives, RODOLICS ..........ciiiiiiiicic ittt et sre e sre e 107
e Power Electronic Converters and APPIICALIONS .........coiiiiiiiiieieiiiieie ettt bt eneanes 118
©  PrOCESS CONLIOI ..uiiiiiii ettt et ettt e et e e be et e et e e st e e s e e ebeesbeeebeesteeabeeseeaasesbeesba e be e beesneeneeareeateeanas 131
o Environmental and Climate TECHNOIOGIES ......c..uiiiiieiie ettt ta et e e ae e ereeareenneens 137
Materials Science and APPHEA CREMISIIY ....c.uiiiiiiiiiiieese bbbttt sttt ene st e eneee 183
©  IVIAEEITAIS SCIBICE ... ettt a et bbb bbb skt b b b e b e e et et eb btk eh e e e e bbbttt ebe s 183
o Chemistry and Chemical TEChNOIOQY ........ciiiiiieiie ettt te et e e e e e e e e ereenas 217
L o> (] (=0T o I @4 Fo g T o T =Tl o TaTo] [0 )PP 278
HUMANITIES AN SOCIAL SCIENCES ......veitieitieitee ittt ettt ste et et e et e et b e st e e s teesbeesbe e beesbeeasesasesbsesbe e baesbeasbesssesaaesteesbeesbeenseenrenns 304
Architecture and UrBDan PIANNING .......cc.oiiiiiiie ettt et ste e be e st e et e e b e s teesbaesbeesbeebeesbeenbeebeesteesbeesbeesbesseesreenas 331
(0] g1 (B [od (o] g ST =] Lo OSSOSO PRPRSPRRN 359
©  CONSEIUCTION SCIBMCE ...ttt ettt bt h et bbb b £ bt e e bkt e bt b £ b e e b £ e b e e s e ke eb ekt b e e bt e b e e nb et e eb et e b eneanes 359
o Heat, Gas and Water TECNOIOQY ... ...voviiieiieiee ettt te et e s e eaa e be e te e be e teesneeneeaneenreenas 407
L C1-To] 11 [ OSSOSO TP P TP PP PP PR 436
National EConomy and ENtrepreNEUISHID ......coeviiieiiisieieisieiee ettt sttt sttt e e besbe s e e resbe s enesbe b esesbennenenes 451
e Scientific Problems of Technogenic ENVIronmMENt SAFELY ........cccooiiiiiiiiiiiiee e 451
e International Business, LOQistiCS, CUSTOMS AN TAXES .....c.veuiiuerieririeieieiieni ettt sttt 463
e National and Regional ECONOIMICS.......cuiiiiiiiiiiiiie it bbbttt b s 478
e  Production Economics, FINance and MarketiNg .........c.ccueereirieiiiieeiese ettt eneens 514
e Quality Technologies and MaNAGEMENT .........ciiiiiiirieiie ettt bbbt b et b et b bbb b b 569
Technology Transfer aNd INNOVALION ...........eiiiiie e ettt b e bbbt b e et e e b sb et e b e ebe e e eneas 577
Engineering, Mechanics and Mechanical ENQINEEIING .........cooiiiiiiiiiiiieie sttt ettt bbb 581
L oo [0 Tod t o o =t T [T T-T=T o TSSO 581
o Heat POwer and ThermMal PRYSICS ........cviiieiieiie ettt te e et eea et e e be e be e be e neaneeaneesreenas 597
LI = 101 oL o S OO T TSSO T PO T PP PPPTRTPTPP 606
L {0 - (o I I 0] oo SRS PE 606
L . U1 V1V YA I 0] oo RS 609
o Aeronautics and TrANSPOIT SYSIEMS .. .c.oiuiiiiite ettt bbb bbb b e bbbt b bbbt bt 619
International Symposium on Biomedical Engineering and Medical PRYSICS.........ccouiiiiiiiieneienineee e 639

Real Estate Economics and Construction ENtrepreneUISHID .....c.uiiiiiiiii ittt st s e s sre e s sabe e 740




Riga Technical University 53" International Scientific Conference dedicated to the 150" anniversary and
The 1% Congress of World Engineers and Riga Polytechnical Institute / RTU Alumni

Applications of Electromagnetic Conveying System
In Powder Metallurgy Industry

Vjaceslavs Lapkovskis (Riga Technical University), Viktors Mironovs (Riga Technical University)
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I.  INTRODUCTION

Over the last few years, in Riga Technical University a
new approach for conveying of ferromagnetic powder
materials has been developed. In the Laboratory of powder
materials of Riga Technical University an experimental
low-voltage electromagnetic conveying system EMC-05
has been developed [1]. The process is based on interaction
between  ferromagnetic  materials and  impulse
electromagnetic field. The designed equipment has been
used for development of laboratory testing of different
powder materials, as well as for process parameters
optimization.

Il.  PRINCIPLE OF CONVEYING AND EXPERIMENTAL
EQUIPMENT

Process of powder conveying can be expressed as a
displacement of the determined centre of mass under the
influence of pulse pressure (Figure 1).
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Figure 1. Experimental

electromagnetic conveying
system EMC-05 (Laboratory of powder materials, RTU).

Main parameters of experimental conveying system are
shown in Table 1.

TABLE |

MAIN PARAMETERS OF RTU EMC-05 LABORATORY-SCALE
ELECTROMAGNETIC CONVEYOR

Parameter Value
Capacitance of generator of impulse currents, uF (F) 66000 (0.066)
Max discharge energy, J 1600
Impulse duration, ms 1.0-5.0
External diameter of conveying tract, mm 50
Length of conveying tract, mm 2000

I1l. EXPERIMENTAL PART: CONVEYING, DISPENSING,
MIXING.

Using an experimental conveying system EMC-05, a
variety of possible applications have been investigated
(Figure 2.).
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Figure 2. Conveying of ferromagnetic powders in vertical
pipe (Fig. 2a), dispensing system for ferromagnetic powders
(Fig. 2b), mixing of ferromagnetic powders in the air (Fig.
2¢) and aqueous (Fig. 2d) environments.

IV. POSSIBLE APPLICATIONS OF TECHNOLOGY

e  Powder metallurgy manufacturing plants.

e Manufacturing of powder metal components.

e Chemical plants, where mixing or dosing are
needed.

e Feeding systems for production of ferrous fiber.

V. CONCLUSIONS

A developed experimental conveying system can be used
as a prototype for further pilot equipment design.

A perspective industrial application of electromagnetic
conveyors is a vertical transportation device for
ferromagnetic powder materials [2].
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