AN N/
NN\
ASTAVAN

AV‘VAV AN

V. uv\

iiiii

NS /@f?\ \ Dedicated to the 150th Anniversary and

Wy The 15t Congress of World Engineers and

\ -‘ﬂ_}__{V\'?\_Tf\_?_\_’ . Riga Polytechnical Institute / RTU Alumni
. DIGEST




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

Computer Science . CiabetEd 4 eesn et et e A 8R4 A A RS £ b LS b s de 0 re ra e e e e e eeesnrens ]
3

*  Boundary I:eld Pr{:blems and C-:}mpulcr Slmulatlun

*  Technologies of ComPuIEr CONIOL ..o mesiesms s s resss s sesss s e smsens ssesessesssssnsemssrasres vesmssussssssnssssmssssesessosssrnns 30
s Applied Computer Systems ... PSPPI - |
* |nformation Technology and 'Vianagq.rncnt Scmnc: AR ARG N SN s R LR e T SRR R s D

Power and Electrical EnGIMEEriNg ........ccccoivoveirsiersisrsimerssmsimsssmssssssimssssssssssssssssssassesssssssessssesssessnssssessnsssssessssssssssssossesessoreeses 30
*  Power Engineering.... . OO ORPOTORL * |

Electrical Machines and I‘ercs Rnhﬂllcs 107
Power Electronic Converters and Appltcalmns 1 13
Process Control .. T PPN I 1 |
Environmental and [‘Itmalr: Tﬁ-chnnlu;,ms PP PO I |

Materials Science and Applied CHemISITY ........cooiiiiiii it st rrresresreresssssmssssmsssnssesmssssmssesssssssesensernss | B

T T e R o N a1 o . 183
o Chemistry and Chemical TEChNOIOZY ..o ensmsssssssrssersssessasss essesesssssassssesessesesesssasmssssssssssnsesessmsmsnssesesees 31 1
o Textile and Clothing TeChnOIOZY ....coveieveissrss s es st easess e emsemses s rerassmses e semsss s oessssmbensassnssssssmsassssmssenns 278

Architecture and Urham PLATMINE Co it oo sis b sistsmss i s s e e i e 3T

= Construction bc:cm:-: ................................................................................................................................................... 359
o Heat, Gas and Water D eohmolO@y o i i e i v s s e s R e 407
8 ORGSR A A e T S e R a3

Nationa n T R R T T TR 13 |
Scientific Problems of Technogenic Environment SafELY ... sisimmnsas innreesssssnisensssibrbosiassssisisssesssissrmmison 451
Intemational Business, Logistics, Customs and TAXES ..o imimmsimismrmimsinis i sssiassssmsssins siins besisssssssssassssmsassarmssnior 403
Mational and Regional Economics..........c... T R PR b T e S it s s 4 78
Production Economics, Finance and Warkcimg L L PSS L P PR PSP P e et 1 [ |
Quality Techinologies and Management ..... ..o iimnioie i b s sk s e e sesbarss by e s sreensbsn, 3OS

Engineering, Mechanics and Mechanical EnZimBELINE .......cccooirenimrininiissimiieims sesm i smssssssssssssnsesseseses sessssmsessmsseses .. 581
*  Production EMSIMEETIIE .ot ie s i s sr s e ss s es s en e kb s et st es st .. 381
# Heat Power and Thermal I-"hysms ................................................................................................................................ 597

1 e U . |,
+  Road Transpurt e ey e e N i,

« Railway Transrmrt ....................................................................................................................................................... 609
* Aeronaulics ANd TTANSPOIL SYEIEMIS ovitirires e esresssssseees seses s emse smssmsems et am e e 2t semsesm s e menses e emsembennnnesnenesneeenasnmenesman G619

International Symposium on Biomedical Engineering and Medical PRYSICS.......c.ooccoveeiiiiriiiicssiiies e ies i e e eeeaeees B39




Construction Science

Geomatics

436



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

What Height System is used in Latvia?

Janis Balodis ( University of Latvia), Diana Haritonova (Riga Technical University), leva Lasmane (University of
Latvig), Inese Janpaule (Riga Technical University/University of Latvia), Madara Normand
(Riga Technical University/University of Latvia), Gunars Silabriedis (Riga Technical University)
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L. INTRODUCTION

Within the EUPOS™ network the LatPos and EUPOS"-Riga
RTK base station networks are designed in Latvia since year
2006. Time series of GNSS station results of both the
EUPOS"-Riga and LatPos networks have been developed at
the Institute of Geodesy and Geoinformation (GGI) using
Bernese v.5.0 software. The base stations were selected among
the EPN and IGS stations in surroundings of Latvia. The
results of time series are analysed.

ILIDENTIFICATION OF VERTICAL DISPLACEMENTS

However, the behaviour of the RTK base station network
approves to have similar stability comparing with EPN/IGS
station network. Besides the RTK application for land
surveying the possibilities to use RTK methods for the
verification and validation of the height values of geodetic
levelling benchmarks established historically long time ago
have been studied. The differential GNSS and RTK methods
appear very useful to identify the vertical displacement of
landscape by means of inspection of the deformation of
levelling networks. Preliminary results of the deformation of
Riga levelling network have been discovered [2].

II. SINEX SOLUTIONS. GNSS STATION OBSERVATION TIME
SERIES

Eight base stations were selected from a set of stations
{BORI, JOEN, IOZE, MDVJ, METS, POLV, PULK, RIGA,
TORA, VAAS, VISO, VLNS} for the coordinate
determination of EUPOS"-Riga and LatPos network base
stations, Above mentioned imernational stations are placed up
to 700 km far from Riga. Their coordinates monitored in
International GNSS Network and European Permanent
network. Consequently, the resulted coordinates of Latvian
stations are highly reliable. The time series of computed daily
coordinates of Latvian stations are designed as coordinate time

Within the initiative of EUPOS the weekly SINEX solution
{introduced to EUPOS Combination Centre) calculations have
been performed by GGl for both LatPos and EUPOS"-Riga
network stations. EPN Analysis Centre Guidelines (Final 1GS
satellite orbits, Ocean-loading corrections, 107 elevation cut
off angle, Niell mapping function) were taken into account,
Bemnese GPS Software V5.0 was used in solutions for 1486-
1616 GPS weeks. The calculated results are used for the
studies of the environment of Latvia in order to identify the
vertical displacements where also the gravity field could be
influenced.
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series. Results are analysed, Coordinate velocity vectors are
calculated for the period of 2.5 years,

The results are quite a different when comparing them
with conclusions of Latvian leveling network adjustment [3].
However, the doubts on reliability of time series disappear
when the results of time series and the map of tectonic faults
in Latvia are compared [4],

In conclusion the hypothetical question aroused — what
height system currently is used in Latvia? Is it really the Baltic
Height system 777 Will be correet the conversion to EVRS
using current input data?
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