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EJEKTPOTEXHUKA

N3xoaeH CUTHAJI HA BUXPOBOTOKOBH NPeodpa3yBaTein ¢
HeKJIacuYeCKH GOpMH HA HAMOTKHUTE NPHU U3CJIeIBaAHE HA
(bepoMarHuTHU 00eKTH

Banepu C. UBaHoB

B cmamusma ce uscneosam usxoOHUmMe CUSHANU HA MPU PA3TUYHU KOHCIMPYKYUU BUXPOBOMO-
KO8U npeobpasysamen ¢ NpagobebIHU 8b30YOUMENHA U USMEPBAMENHA HAMOMKU, YCROPEOHU HA NO-
8bPXHOCMMA HA KOHMpoauparnume ¢pepomachumuu obexmu. Ilokazanu ca epaguunu 3aeucumocmu
HA U3X0OHUmMe CUSHANU OM NPOMAHAMA HA OMHOCUMENHAMA CKOPOCHL MeXCOY BUXPOBOMOKOBUME
npeobpasyeamenu u KOHMpOIUpanume oOeKmu, KOUMo ca ¢ pasiuidna OMHOCUMENHA MASHUMHA
nponuyaemocm. Kowmponupanume obexmu ca niocku, eOHOCIOUHU, NPOBOOAWU U C JUHEUHU
enekmpoghuzuunu napamempu. Hzciedganemo e Hanpaseno ¢ nopeouya 4ucienu excnepumenmu 3a
Pa3IUuHU CMouHOCMU Ha 0000WeHUs napamemvp U 3a HAKOU XAPAKMEPHU NOCOKU HA 6eKMopa Ha
OMHOCUMENHAMA TUHEUHA CKOPOC.

Output signal of eddy current transducers with non-classical coil shape during ferromagnetic
objects investigation (Valery S. Ivanov). The output signals of eddy current transducers of three
different designs with rectangular excitation and receiver coils parallel to the surface of the tested
ferromagnetic objects are analyzed in the present paper. The analysis has been performed by means of
a series of numerical experiments for different values of the generalized parameter and for some
characteristic directions of the relative linear velocity vector. The tested objects are flat, single-
layered, conductive and with linear electrophysical parameters. Graphic relations of the output
signals to the change of the reative velocity between the eddy current transducers and the tested

objects with different relative magnetic permeability are shown in the paper.

YBoa

Pasrnexxna ce cuctema koHtponupan ooekt (KO)
— BHXpOBOTOKOB TpeoOpasysaren (BTII), kakto B
[1]. Kontponupanust (M3MEpBaHHUAT) OOCKT € IUIO-
CBbK, €JHOCJIOCH C pa3MepH HaJABHIIABALIM MHOTOK-
paTHO pa3zMepute Ha HamoTkute Ha BTII. U3cnensa-
HUTE KOHTPOJHPAHU OOEKTH ca C pa3lNuyHU OTHOCH-
TEJIHA MarHUTHH MIPOHULIAEMOCTH L, , HO C€ Pa3IIIex-

JaT Karo JIMHEWHH, XOMOTEHHM M H30TPOIHHU CbC
cnenuuIHa eJIEKTPHUEcKa MPOBOJUMOCT ¥ = CONSt.

Wznon3Bann ca BHXPOBOTOKOBH TpaHchopMa-
TOPHHU IpeoOpaszyBaTeNny C ABE NPABOBI'BIHA HAMO-
TKH, ycropeaHu Ha noBbpxHocTTa Ha KO. BpBenena
e JekaproBa koopauHatHa cucrema ¢ ocu OX,0Y u
OZ. Pazrnenanu ca Tpu Thna KoHcTpykuuu Ha BTII
[1] (pur.L):

o xouctpykius 1 (K1) - Bp30yaurennara HaMOTKa

(BH) u wusmepBarennara nHamoTtka (MH) ca

kBaaparau (pur.1 K1),

o xouctpykimss 2 (K2) - BH u HH ca
npaBobrbiaHU U chocHH (dur. 1 K2),

e xouctpykist 3 (K3) — B H u UH ca cne
chUIMTe pasMmepH, kKakto npu K2  HO ca
KpPBbCTOCAHM 1O TpaB brbi (¢pur. 1 K3).

Bennuunure, cebp3ann ¢ BH ca o3HaueHu c
unnekc 1, a te3u, cebp3anu ¢ MH ¢ nanexc 2.

IIpes BH teue cuHycongalieH TOK C BIIIOBA yec-
TOTa @ . 3a U3XOJICH CHTHAJ Ce MpUeMa MHIYKTHpa-
HOoTO B MIH cuHycompmanHO Hampe)eHHe ¢ KOMIUICK-
cHa e(peKTHBHA CTOHHOCT

(1) U2:U0+U6H

Tyxk Uo e Hanpexenuero B MH 6e3 ga nmpucbcTBa

KO, a U_, e BHECEHOTO HaNpeKEHHE, MOPOJEHO OT
nanmuarero Ha KO[3,4].
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EJIEKTPOHUKA B MEAUIIUHATA

PaboTHa cpeaa u aJropuThbM 3a ONTHMAJIHA JIMHeliHA TpaHcdop-
Malus 32 pasrpaHUuYaBaHe HA ATUIIMYHU OT TUIIMYHU ChbPACYHHU

cbKpaueHus oT MHorokanajauu EKI' orBexaanus

Caasu I'. Muxos, YUasaap JI. JleBkoB

Ilpeocmasenama paboma e npodvidicenue Ha U3CICOBAHUAMA HA AN2OPUMBMA 3a ONMUMAIHA TUHEUHA
mpancgopmayust Ha muoxcecmeo EKI™ omeedicoanus, usnonzean 3a Maxcumusupane Ha onpeodeneHu Kpumepuu
3a pazepaHuyasane Ha AMUNUYHU CbPOCYHU COKPAWEHUs O MURUYHU MAKUBA, C Yell HA0eHCOHO OMKPUSAHe U
PA3NO3HABAHE HA AHOMAIUU 8 Cbpoeunama Oelinocm. Pabomama ce ocnosasa Ha npeduwinu uzciedsanus, pase-
aexcoawu caydaume Ha 0OpabomKa HA NbIHO KOMOUHAYUOHHO MHONCECHEO OM MPAHCHOPMAYUOHHU Koe-
Quyuenmu 6 HOPMAIUIUPAHO U HEHOPMATUSUPAHO NPOCIPAHCIBO U YCKOPEHUSL AI20PUNTbM HA NOCLE008AMENHO
npubnuoicenue. Ilpedcmagenu ca 0CHOSHUME YPAGHEHUs U ANOPUMMU 34 CLy4aume HA HAMUpAHe HA abCo-
JUOMHO ONMUMANHO pewierue (20MO USHUCTUMETHO 8peme) U YCKopeHume almepHamueHu memoou (cy6-onmu-
manno pewenue). [lpedcmasenume meopemuynu 3aK0UeHUs ¢a peanusupanu npoepamto 6 cpeoa Matlab. Ax-
20puUmsMbm € 0QOpMer Kamo camocmosamenna Qynxkyus 3a nakemna obpabomia na muoscecmeo EKI 3anucu.
Paspabomena e npoepama c epaguuen unmepgeliic, npednasnavena 0a yiecuu obpabomxama Ha 2onemu 6asu
OaHHU OM 3aNUCU, U3NONI36AHA 3 U3CTEO8aHe U OYeHsA8aHe HA pabomama u eheKmueHOCmma Ha arzopumovma,
upesz asmoMamuyHoO 3and36aHe Ha Pe3VImamuy U Cmamucmuka om usnvinenuemo. Ilpedcmasenama ¢ nacmosi-
wama paboma cpeoa 3a usciedgare Npeoocmass NoOXoo0AWa OCHO8A 3a U3CTeO08AHUs, AHANU3 U pa3gumue Ha
aneopumsmMa 3a ONMUMATHA TUHEHA MPAHCHOPMAYUL.

Working environment and algorithm for optimal linear transformation to enhance atypical beats from
multichannel ECG leads (Slavy Mihov, Chavdar Levkov). The present work continues the research on the al-
gorithm for optimal linear transformation of multiple ECG leads, which maximizes certain criteria for discrimi-
nation of an atypical beat from the typical one, aiming reliable detection of heart beat anomalies. It is based on
previous investigations, where the cases of processing the full combination set of transformation coefficients in
regular and normalized space, and the enhanced algorithm for successive approximation were described. In the
current paper varieties of the method for deriving a new optimal ECG lead are investigated, using three different
optimization criteria. The generalized equations and algorithms for the cases of absolute optimal solution (time
expensive) and time-saving alternatives (sub-optimal) are presented. The theoretical results are implemented in
a program written in Matlab environment. Thus the algorithm had been tested with cases from real patient ECG
database and some of the preliminary results are shown. This Matlab prototype version of the algorithm is ap-
plied as a self consistent function for batch processing of large number of multi-lead ECG records. A tool is de-
veloped with graphical user interface, designed to facilitate the process of evaluating large databases of ECG
records with the algorithm for optimal linear transformation. The tool is used to test and evaluate algorithm's
performance by automatically storing results and statistics. The work represents a suitable platform for accurate
investigation, practical analysis and development of the algorithms for optimal linear transformation of multiple
ECG leads.

Hapexnnoro nerexkThpaHe Ha aTUNWYHU ChPACYHH
chKpalleHus B enekrpokapanorpdeku curnanu (EKT),
€ CepHo3Ha 33j1a4a B aBTOMaTH3UpaHaTa eJIeKTpoKap-
quorpadust OT MHOTO TonuHu. KbM MOMeHTa, chliecT-
ByBaT J0CTA HAASKIHU aJTOPUTMH 3a JETEKLHSA, H3-
MOJI3BAIM PA3TUYHUA MPUHLIMIHN U Metonu. Popmara
(MonensT) Ha QRS KOMIUIEKCHT HA ATHIUYHO ChKpa-
nienue B EKT e paznuyna oT Ta3u Ha TUNWYHUTE U €

10

BBb3MOKHO J1a ObIaT pasrpaHdUuCHH JBaTa BHIA ChbK-
pamtenus. B npeaumnu my6nukanuu [1], [2] e npen-
JI0KEH HOB TIOXO0JI, IPX KOWTO 3a/1a4yaTa 3a paso3Ha-
BaHE € YJIECHEHa 3HAYUTENIHO, Ype3 MpeBapuTeiiHa
MHOTOKaHaJIHa 00paboTKa Ha curHana. M3xoxma ce ot
UjesTa, e 4pes IMOAXOMAIIM JIMHEHHH TpaHchopMa-
MM MOTaT Ja ObJar MOJY4YEeHH HOBH OTBEXKIAHUS C
xenanu xapakrepuctuku [3], [4], [5]. B ch3namgeHoTo
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EJIEKTPOHUKA

Henporpamupyemu u nporpamMmupyemu ¢oropeJiera 3a
UHIYCTPHUAJIHYA NPUJIO0KEHUS

Eaena H. KoJseBa

Paspabomenu ca nenpoepamupyemu u npocpamupyemu gpomopenema ¢ OUCKpemHu elemMeHmu u
UHMeZPANHU CXeMU C NPUNONCEHUE 8 ABMOMAMUKAMA, 0CGeMUMenHama mexHuka, UHOYCmpuaiHama
eIeKMpPOHUKA, OXPAHUMETHAmMa mexHuka u op. M3evpuiena e kiacuguxayus na pomonpuemHuyume u
3a pomopenemama. Jladenu ca cneKmpaiHy XapaKkmepucmuxku Ha oomonpuemnuyu 3a pomopenema,
eflekmpuiecKu cxemu na gpomopenema, epemeouazpamu Ha paboma, napamempu u XapaKxmepucmuxu
Ha ¢omopenama u obracmu Ha npunodiceHue. Jadewu ca u3pazu 3a UYUCTEHUE HA OCHOBHU
napamempu na gomopenemama. Pomopenremama ca eieKmMpOHHU YCMPOUCMEA, KOUMO BKIHOYEAM
npu onpeoeiena 0C8eMeHOCm U U3KII0Yeam npu opyea no-mwaika oceemernocm. Te ce usnonseam 6
NPOMUUWIEHOCIMA, OCBeMUMeNHama mexHuka u aeémomamuxama. Pomoperemama ca 08a 6UOq.
nopeuam 6ud Qomopenema 6KIOUEAM NPU O0CBeMABAHe HA (YOMONPUEMHUKA, d GMOPUAM GUO
domopenema usxOUSAM NPU O0C8emMABAHE HA (BomonpueMHuKda. Bcako gomopene cvOvpoca mpu
OCHOBHU ON0KA. onpedenen 8ud gomonpuemuux (ceHzop), Npa2o68o YCMPOUCMEO U UXOOHO
Kkowmakmuo (peneen uzxoo) unu 6e3KkoOHmakmuo cmonano (¢ eleKmpoHHU 1aMRU, MPAH3UCIOPU,
MUPUCmMopu, CUMUCMOPIL).

Non-programmable and programmable photorelays for industrial applications (Elena N.
Koleva). Developed non-programmable and programmable light relays with discrete components and
integrated circuits used in automation, lighting engineering, industrial electronics, security systems
and others. Mad a classification of the photoreceivers and the light relays. Given are the spectral
characteristics of the photoreceivers for light relays and electrical circuits of light relays, time charts
of working, parameters and characteristics of the light relays and application areas. Here are
expressions for calculating the basic parameters of the light relays. The light relays are electronic
devices that include a light on and off with a smaller light. They are used in industrial electronics,
lighting engineering and automation. The light relays are two kinds: the first light relays included in
illuminate the photoreceiver the second type light relays off when lighting photoreceiver. Any light
relay contains three main blocks: a certain type of photoreceiver (sensor) and threshold device output
contact (relay output) or non-contact stage (with tubes, transistors, thyristors, triacs).

Llerma na masu cmamus € 3aNI03HABaHE HA YUTa-
TEJMTE C CJIEMEHTHTE U MPHHIMIA Ha padoTa Ha do-
TOpeneTara, TEeXHUTE MapaMeTpH, XapaKTePUCTHKH U
o0acTu Ha IPUIIOKEHHE.

Cvepemennume menoenyuy 3a U3rpakaane u Mpu-
noxxenne Ha (oropenara ca mamenu B [1], [3]+[11],
[13], [14]. OcHoBHO mpuiIOKeHUE Ha (hoTOpEneTara ¢
yIpaBJieHHE Ha OCBETEHOCTTA B 3aBHCUMOCT OT OKOJI-
HaTa SPKOCT.

Hudposusar 610k Ha GoTopenerara nma BrpaieHH
taiiMepu (1M(POBH WM aHAJIOTOBM) 3a JCHOHOIICH,
HOIIICH MJI CEIMHUYCH PEKHUM.

IMocnenuute peanusaiuy BbB GoTOpeeraTa e us-

18

MOJI3BAHETO HA MPOTPAMHUPYEMH JIOTHYECKH KOHTPO-
aepu (TJIK, PLC).

doropenerara Morar Ja ObJaT €IHOKAHATHU H
MHOT'OKaHAaJIHH, 3acera 70 8 KkaHaia.

3a M3TOYHWIIM Ha CBETJIMHA BBB (hoTOpEIeTara ce
U3II0J13Ba CITBHIIETO, PA3JIMYHKU BHIOBE JIAMIIH, CBETO-
JIUOJIM Y Pa3INYHU BHIOBE JTa3EPH.

Koraro npu doTopenerata Moke a Ce MPOMEHS
nparbT Ha BKJIIOYBAHE W MParbT Ha M3KIIOYBAHE TE CE
Hapuyat nporpamupyemu [1]. CiemoBarenHo npu Ta-
KHBa (oTopeara ce peryiupa NMprUHaTa Ha XHCTepe-
3Wca B IMpeJaBaTeIHaTa XapakrepucTuka. IIpu ¢oTo-
pejera MparoBUTe Ha BKIIOYBAHE W H3KIIOYBAHE

“E+E”, 11-12/2011



CUCTEMMU 3A ABTOMATHUYHO YIIPABJIEHUE

Ipuioxenue Ha pasmupenust puiarsp Ha Kaaman npu ynpasJie-
HHE HA eJIeKTPO3aABMKBAHUA B MHTErPUPAHU CIPaJHU CUCTEMH

Tomop C. Honkos, EBrum . Monues

C’b6peM€HHum€ cucmemu 3a cepadna asmomamuzayusl u3ucKean npujiazanemo Ha cmpamecuu-
me 3a onmumdailno ynpdeileHue 3a noJjydaeane Ha 6bp3a peaxkyusl Ha ynpaeisaeanume noocucmemu ¢
MUHUMATIHU pa3x00u U KOHCyMayusl Ha €eHepcus. C nasnuzanemo Ha KOMNnionmvpHO 6a3upa1—tume
cepaaﬂu asmomamusupanu cucmemu cmaHdad 6b3MONCHO nodabpofcaHemo Ha eHnepzcoemKume ejilemen-
mu 6 cepaonomo obopyosarne 6 epukacHu padomHuu percUMU, ¢ HAMALeH pa3xo0 HA KOHCYMUPAHAmMa
eHepeust. Cbmecmeeﬂu eHepeuﬁHu KOHCYyMmamopu ca acCuHxpoHHume eﬂekmp03a06u9fceai-tuﬂ 6 pase-
aexcoanume cucmemu. Taxuomo CbBPEMEHRHO YNnpaelerue, 6a3upaH0 HA 6e3ceH30pHume BEKNMOPHU
aneopummu, U3UCKEA OBbP30MO NOAYHABAHE 8 PEasiHO 8pemMe HA 00CMO8epHA UHpopmayus 3a pecyiu-
pyvemume 6eiuvduHU 6 me3u 3006UINCEAHUS — MOMEHMm, CKopocm U nNOmMoK. B HacmoAwiama cmamus ce
npeonaza no00OHa cucmema 3a HabaOeHue, OCHosasawa ce Ha meopusma Ha Kammanosama ¢gpunm-
payus.

Application of the extended Kalman filter in control of electric drives in integrated building
systems (Todor |onkov, Evtim lonchev). Modern building automation systems require the application
of optimal control strategies for rapid response to managed subsystems with minimal cost and power
consumption. With the introduction of computer-based building automated systems made possible the
maintenance of energy elements in building equipment in efficient working arrangements, reduced
cost of energy consumption. Significant energy consumers are asynchronous electric drive systems in
question. Their modern management based on sensorless vector algorithms requires fast real-time re-
ceipt of reliable information about the adjustable parameters in these drives - time and speed and
flow. This article offers a similar system for monitoring new-axis is the theory of Kalman filtration.
Extended Kalman Filter (EKF) is insensitive to changes in parameters and is therefore preferred in
vector control of induction drives. In sensorless control systems of induction motor EKF can be used
to determine in real time the rotor speed, but can also be used to determine the parameters and condi-
tions. For this purpose stator voltages and currents are measured (or stator voltages are derived from
the DC power inverter and control signals of the keys) and motor speed can be estimated by EKF
quickly and accurately.

ACHHXPDOHHHM €JIeKTPO3aJABHKBAHUS B HHTer-
PMpaHUTe CTPAHU CHCTEMH

EnexTpo3anBuXKBaHUSITa B WHTETPUPAHUTE CTpas-
HHU CHCTEMH C€ KJIACU(PULIUPAT B 3aBUCUMOCT OT CBOU-
Te ¢yHkunu. OCHOBHHUTE KJIAacOBE Ha MpHJIaraHUTe
ACHHXPOHHHM 33JBIKBAHUS TYK ca!

e TpaHcriopTHH 3aABHXBaHUS - PyHKUMOHUpaHE-
TO UM C€ CBEXJa 10 MO3MLMOHUPALIM U JIOTHU-
yeckd (DyHKIMH, KaKTO U J0 pealn3upaHe Ha aB-
TOHOMHH TPAHCIIOPTHU MOAYJIH.

e [TogemMHu 3aABWKBaHUS - TUITUYHU TPUIIOKEHUS
ca. TOBapHHU acaHChOPH, KPAHOBU CHOPBKEHHMS,
nebeKu, MOJAEMHH CHCTEMH B CHOPBKEHHS 3a

“E+E”, 11-12/2011

oOciyxBaHe Ha padToBe, IMOJEMHH CTaHIUH,
HOXXHYHH TIOBJMTAId MAacH, aCaHChOPH U €CKa-
JIATOPH, CIICHUYHA TEXHUKA, TUIH3TAIH CE BPATH

3a7BMKBaHKs 3@ MIOMIIH U BEHTHUJIATOPH, KOHUTO
NPUIBMKBAT U/WJIM CTBCTSIBAT TEYHH M ra3000-
pasHu BelecTBa. PasrpaHnvaBaT ce JBa MpPUH-
una Ha jaedcreue. Ilomnute ¢ OyTano u 360HO
KOJICJIO MJIM aKCHAJHU BEHTHUIIATOPH, pabOTAT Ha
MIPUHIMITA Ha W3MECTBAHETO, JOKATO MOMITUTE ¢
pamuaiHi BEHTHJIATOPU HW3MOJ3BAT IEHTPOOEK-
Hata cwia. [loMnuTe ¥ BEHTHJIATOPHTE KOHCT-
PYKTHBHO C€ Opa3MepsiBaT 3a MaKCHMaJHaTa He-
00xoarMa MOIIHOCT, HAlpUMEp H3IOI3BAHETO
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Pa3MuTo ynpaBJjieHue B peajiHO BpeMe 4pe3 napajiejiHo
pa3npeaejieHa KOMIIEHCAMS ¢ TPeICKAa3BaHe

buasuna TadakoBa

Pasmumu peeynamopu (PP) ¢ napaneino pasnpedenena komnencayusi (PDC) ycnewno ce npuna-
2am npu ynpasieHuemo Ha HeauHelHU 00eKmu CbC 3aKbCHEeHUe, KOUmo 4ecmo ce Xapakmepuupam u
¢ HemoueHn mamemamuiern mooen. Hacmoawama pazpabomka npeocmass aneopumvm 3a CUHmMe3s Hd
pazmum PDC pezynamop cvc Cyzerno npeduxkmop u npunodiceHuemo My 6 cucmema 3a ynpagieHue Ha
monaunen obexm 6 peanno epeme. Haii-nanpeo e paspabomen cxopocmen ITH noooden PDC pezyna-
mop. Ilocne no chemu danHu 3a u3xo00a Ha obexma u ynpasisaeawiomo 6v30elcmaue 8 3ameopeHama
cucmema e 06yuen Heeponno-pazmum CyzeHo npeduKkmop, Koumo ce uHmezpupa 8 oopamuama 6pb3-
Ka Ha cucmemama 3a ynpasierue ¢ pasmum PDC pezyramop. [Ipedumcmeama na u3nonzeanomo yn-
pasieHue ¢ npedcKa3gane ca 0OKA3aHU Ype3 CPABHUMeNeH AHAIU3 Ha NOKA3ameaume Ha cucmemume ¢
PDC peeyramop c u 6e3 npeduxmop. Cucmemama ¢ npedckazéane ce Xapakmepusupa ¢ HamaieHo 00
30% npepecyruparne u ¢ no-KpamKo gpeme Ha YCMAaHoBA8aHe Ha NPexoOHume npoyecu.

Kntouoeu oymu:. pasmumo ynpasnenue, napaienno pasnpedeiena komnencayus, Cyeeno
Hesponen npeduxmop, peanno epeme, MATLAB, monaunen obexm

Real-time predictive fuzzy process control with parallel distributed compensation (Bilyana
Tabakova). The Parallel Distributed Compensation (PDC) fuzzy control is a fuzzy model-based
powerful approach for handling the nonlinear control problems. It is successfully employed in the
control of non-linear objects with time-delay which are described by the lack of an exact or precise
mathematical model. The PDC fuzzy control systems are based on TS models - any nonlinear system
can be generally represented as weighted sum of some local linear systems. The current paper
presents an algorithm for the synthesis of a PDC fuzzy logic controller (FLC) with Sugeno predictor
and its application to the real-time system control of a thermodynamic industrial object. The
procedure of synthesis contains two iterations. Firstly, a Pl-like PDC FLC is developed and tuned.
The data for the control action and the plant output of the PDC FLC system is stored and used for the
learning procedure of a neural-fuzzy Sugeno predictor which is developed afterwards. The Sugeno
predictor is released via feedback integration to the PDC FLC control system. Measurable
improvements achieved by the predictive PDC control in comparison with an ordinary PDC control
are the decreased by 30% overshoot and settling time.

1. BLBeaenue

[Ipe3 mocnegaUTE TONWHU € HAJTUIIE TOJIEM B TIPH-
JlaraHeTo Ha Pa3MUTH AITOPUTMU TPH YIPABICHHETO
Ha HEMMHEWHU 00EKTH ChC 3aKbCHEHHE, PU KOUTO Ce
Ha0rofaBa 4ecTa CMsSHA Ha pabOTHUTE yCIIOBUS, He-
TOYHOCT WJIM JIMIICA Ha MaTeMaTHuecku moaen. Ipo-
IEChT Ha 3arpsABaHETO Ha (DIYHUIM € THUIIHYCH TMPe-
CTaBUTEN Ha TO3W PO OOEKTH M € MOJPOOHO pasrie-
nan B [1]-[4]. Hsxonko ITU-mogo0HM pa3MHUTH pery-
JaTOPH 3a YIpaBIeHUE Ha TeMIepaTypara Ha Gayus B
nab0paTOPHU YCIOBHUS Ca CHHTE3MPaHU W H3POOBaHU
B CHUMyJAIlMM WM B pEAJHO BpeMe C (pu3muecku
o0ekT: AByHHBOB PP chbc camoHacTpoiika e mpenso-
xeH B [1]; [2]-[4] pasrnexnar cuHTE3a HAa €IHOBXO-
noB PP 3a ympaBsnenune Ha TepMOIMHAMUYHHA O0CKTH U
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WHAYCTpUAIHN OOEKTH CBhC 3aKbCHEHHE, HACTpOiika
Ha eaHoBxonoB PP upes mpunarane Ha kpurepuil 3a
pobacTHa yCTOHYMBOCT € mpeaiokeHa B [4] n mopas-
BHTa 32 00MKHOBeH (1BYBX010B) PP B [5].
VYnpaBneHHEeTO Ha HEIMHEHHN O0EKTH CBC 3aKbC-
HEHME U CMsHA Ha paOOTHUTE PEXHMMHU C ITOMOILTA Ha
KOHBEHLMOHAJIHN JIMHEHHH pETyJaTopu, 4ecTo ce
OKa3Ba HeycremnrHo . Enun ot Haii-momysipaute obe-
LIaBalllM MOJXOAUW B TaKUBa CIydal c€ OCHOBABa Ha
mozena Ha Takaru-Cyreno (T-S) . IIpumoxenusta Ha
T-S mozenu, kouto ca komOunupanu ¢ PDC peryna-
TOpH, C€ OYepTaBaT KaToO JOCTa yCIEIIHU B MHOXEC-
TBO peaJIHM CHUCTEMH, KbIETO YIPABJISBAHUAT OOCKT €
0e3 3aKbCHEHHE U € ONHCaH C HEJIMHEeH MaTeMaTH-
yeH mozen [6], [7]. Pasmuunum anropurmu ¢ PDC

“E+E”, 11-12/2011



EJEKTPOTEXHOJIOI'MHA

Peuukiupane Ha oTpadoTeH Xa(pHUN U TAHTAJ Ype3
€JIEKTPOHHOIHY€BO TOIIEHE BbB BAKYYM

Bans Bacuaesa, Katsa ByroBa, Enena KoJseBa, I'eopru Miagenon

Ilpeocmasenu ca pesyimamu om npogedenu eKCnepumMenmu U ca NOAY4eHUu OaHHU 3d OYeHKA HA
MEXHON02UYHUME NaApamMempu npu eleKkmporHHonb4e8o monene u papunupane (EJITP) na omnadvyu
om xagpnuit (HY) u manman (Ta). Ypesz memoo na waibume e uzcied8ano AUAHUEMO HA MOWHOCHING
HQ eNeKMPOHHUSL CHON U NPOOBINCUMETHOCIMA HA  eLeKMPOHHONLHUEB0 6b30CUCMEUe  6bPXY
2eoMempusma Ha MeYHama 6ana NPU MAHMal U PasnpeoeieHueno Ha memMnepamypama 8 meyHus u
mebpO Meman 3a 6ceku om usciedganume pedicumu. Hzcrnedsanu ca paxmopume, ynpasiasauu
pagunupawume npoyecu. Onpederenu ca Mexanusmume, 02PAHUYABAWU PADUHUPAHEMO 3a BCeKU
Konkpemen cayuai. Hszuuciena e uxonomuueckama egexmusnocm npu peyuxiupane na Ta u Hf
OmMnadvyu upe3 moneme 6 eNeKMPOHHONbUEBU Newju, Kamo CbOMHOWEHUe MeNCOy NOTYYeHume
KpaiiHu pezyimamu u Hanpasenume pasxoou. Kamo oyenvuen xpumepuil 3a egpexmusHocmma Ha
peyuraupaue e npuema OpymHama neuaioa.

Recycling of Hf and Ta wastes utilizing electron beam melting in vacuum (Vania Vassileva,
Katia Vutova, Elena Koleva, Georgi Mladenov). Results from experiments and evaluation data for the
technology parameters at electron beam melting and refining (EBMR) of Hf and Ta wastes are
presented. Using the method of discs the electron beam power and the residual time of beam
irradiation on the geometry of the molten Ta pool as well as the temperature distribution in the molten
and solid metal for all studied technology regimes are investigated. The factors, controlling refining
processes are studied. The limiting mechanisms of every studied regime are understood. Economy
efficiency at recycling of the Ta and Hf wastes through the EBMR is evaluated. For that the ratio of
performed results and expenses for recycling are calculated. As an evaluating criterion for the
efficiency recycling is chosen the total profit received.

YBoa

Meranu kato Boidpam, MOIUOACH, BaHAIU, TaH-
TaJl ¥ XUMHUYECKH aKTHBHWTE MPH BHCOKA TEMITEPaTy-
pa TUTaH, XaQHU#H U MUPKOHUI NPHUTEKABAT YHUKAII-
HH CBOWMCTBA U C€ MPHJAraT B pa3jIM4YHU OTPACIIH Ha
HayKaTa M TEXHWKaTa, a MHTEPECHT KbM TAX HEMpe-
KbCHATO HapacTBa. Ilopaau OrpaHWYCHUS CBETOBCH
CYPOBHHEH PeCypc 3a MOBEYETO OT TSX, KAKTO M HE0O-
XOJMMOCTTa OT CKBITO 000pYIBaHE 3@ TAXHOTO MPOM3-
BOJICTBO, T¢ OOMKHOBEHO Ca CTPATErMYecKH Ha MEX-
JyHApOJHHUS TIa3ap | TsXHaTa 1eHa e Bucoka [1], [2].

3a crpanu Kato beirapus, KOUTO HE MPOM3BEKIAT
TE3W METAJM TOpaJaH JIMICa HAa CYpOBHHA € 0COOEHO
B)XKHO Ja ObJie MOThPCEHA Bh3MOKHOCT 3a H3MOJ3Ba-
HE Ha BCUYKH HAJMYHU OTMAIBIHN OT TSX.

B pesynrar Ha nmpoy4BaHe, HalIPaBEHO Ype3 TOTHT-
BaHE 710 HAal-TOJIEMHUTE MPOMUIIJICHN MPEIIPUITHS, €
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yCTaHOBEHO, Y€ Ha TEPUTOpHUATA Ha Bbbarapus chiec-
TBYBa 3HAYHTEIHO KOJIUYECTBO OTMAIBIM, ChIbpIKa-
M TPYTHOTONMMHU U XUMUYECKH aKTUBHU METald U
TEXHWUTE CIUIABU, HATPYMAHH B pe3ysiTarT OT HOpMAJ-
HaTa TPaKTHKa 3a JEMOHHpAHe Ha MPOU3BOACTBEHU
OTHAIBIN OT TE3H METAIH MPH MPEpabOTKaTa UM, KakK-
TO OT CIIPEHU TPOU3BOJICTBA WIIK 3aKPHUTH MPEIIPUSI-
TUst. TakuBa OTIMAIBIIU CE OTAENAT ¥ B PE3y/ITaT Ha U3-
HOCBaHe 000pyaBaHETO Ha (GYHKIHOHHUPAIIH MPE-
npustusi. ToBa ca MpeAMMHO OTPabOTEHH KaTainu3aTo-
pH, ceabpkanti Banaaues meaTokcu (V20s), Momno-
neH (Mo); xonaeH3aropu, chabpxamu Tantan (Ta),
KaKTO W CTPY)KKH, U3PE3KH M MAJIKU MapueTa OT TH-
tan (Ti), xapumit (Hf), Bondpam (W) u mMonuGaen
(Mo). Hanu4HOTO KONHYECTBOTO 3a BCEKH E€IUH OT
Tsx e He mo-manko oT 100 t, a 3a HiKom Karamu3aropu
To goctura u jo 10 000 t.
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Pa3BuTHe HA TeMIepaTypeH MojieJI 3a Ja3ep ¢ napu Ha S Br;

AnbOen JI. Apnaynos

Obexm na uscnedsanemo e nasep ¢ napu na cmponyues opomud (SBr;) ¢ ovrocuna na evinama
6.45 um. Ilopaou ceoume 6b3MONCHOCHU 30 NPUTOIACEHUE 8 MEOUYUHAMA U OUOIO2UAMA, MO3U Ad3ep
VCHeWHO KOHKYpUpA U 3amecmea Jdazepume Ha c80000HU eleKMpPOoHU U ddzepume HA amomapen
CmMpoHyUIl, U3NOI38AHU 00Ce2d, KAmo 2u NpPesb3X0dcod No eKCHAOAMAYUOHHU XapaKmepucmuku,
YeHa,cpoK Ha Ccayocoa u 3HAYUMENTHO NO-TECHA NOOOPBICKA NPU PA3TUYHU KIUHUYHU CUCHEMU.
Ocnosnusam npoonem na SBr, nasepa e eucoxama pabomna memnepamypa Ha aKmMueHAmMa 1a3epHa
cpeda, om 1000 0o 1100°C. B maszu cmamus e pazeum memnepamypen mooeil Ha 6azama Ha
K6A3UCMAYUOHAPHOMO — YPAGHEHUe HA  MONIONPOBOOHOCH, HO360AA6AW  ONPEOessiHemo  Ha
memnepamypHus npoQun Ha JadzepHama cpeda HpU YCIOBUAMA HA NPUHYOEHA KOHBEKYUs.
Yemanoseno e, uwe ¢ npomsma Ha cxopocmma Ha 6b30YWHOMO OXAAdNCOAHe pabomHama
memnepamypa ce NPOMEHs 8 WUPOKU SPAHUYU, KOEMO UMA RPAKMULECKO NPUTONCEHUE NPU 8DEMEHHO
npezpsasane Ha nazeprama cpeoa. [lokasano e, ue pazeumusim mMooen modxice coulo 0a bvoe npuilazam 8
opyeu 001ACMU HA CULOBAMA el1eKMPOHUKA U eIemPOUHICEHEPHUME HAYKU, KO2amo ce Halaed
NPUHYOEHO OXNANCOAHE.

Development of a temperature model of SrBr, vapor laser (Alben Arnaudov). Strontium
bromide (S'Br,) vapor laser is among the newest inventions in the field of halide vapor lasers. One of
the important perspectives of this laser is associated with its radiation at 6.45 um, and it successfully
competes and replaces free electron lasers and strontium atom lasers used until now, outranking them
in performance, price, service life and significantly simpler maintenance in various clinical systems.
When metal strontium is replaced with SBr, the operating temperature of the active laser medium
increases from 600°C to 1100°C. The almost twofold increase in the operating temperature of the
SBr;, vapor laser makes its temperature regime one of its most important characteristics. In this
article, based on quasi-stationary equation for heat conduction, a temperature model allowing to
determine the temperature in the active laser medium in conditions of forced convection is developed.
The performed computer simulations show that the operating temperature of the laser medium can be
controlled in a wide range by changing the speed of forced flow. This could find application in
temporary overheating of the laser medium. The developed temperature model could be adapted in
till other cases of power electronics and electrical engineering, where there is a need for forced
cooling.

VYcranoseno 6e [1], [2], due nasepHa reHepanus C
IBIDKWHA Ha BBIIHATA 6.45UM mMa Hail-roisMo mpu-
JIOXKEHHE B MEJUIMHCKATA MPAKTHKA ¥ OWOJIOTHSATA,
B YaCTHOCT € Haif-e()eKTHBHO CPEJICTBO 3a OTCTPaHs-
BaHE HAa MEKU THKaHM U KOCTH C MHHHUMAJIHO Tep-
MUYHO YBpEXJaHEe W 3aMbpCSABaHE TPU OIEPAIUU.
JlazepwsT ¢ mapu Ha cTpoHuMEB OGpomum (SrBrp) e
cpel Hail-HOBUTE M300peTeHHs B Ta3u oOiacT. 3a
MPBB BT € MOJIyYCHA yCTOHYNBA Ja3epHa FeHepalus
mpe3 2002r. [3]. Toit e koHCTpyHMpaH Ha Oa3ara Ha
Ja3ep ¢ mapu Ha CTPOHIHMH Ype3 3aMsHa Ha aToMap-
HUS CTPOHIUI cbhC CTpoHIUMEB Opomuia. Exna ot
BaXHUTE TEPCIEKTUBU 32 TO3M Jia3ep Ce CBHP3Ba C
HETOBOTO M3JIb4BaHe mpu 6.45um.

ITo Ta3u nmpuymHa J1a3epbT ChC CTPOHIMEB IBYO-
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pOMHUJI HM3MECTBa J0CEra M3IMOJ3BAHUTE JIa3ePH ChC
CBOOOJIHU ENIEKTPOHU, MPEBB3XOKIANKH TO MO TeX-
HUYECKH XapaKTePUCTHKH, [IEHA W 3HAYUTEITHO II0-
IpocTa MONJPHKKA B Pa3IMYHU KIMHUYHU CHCTEMH.
JlazepsT ¢ mapu Ha SrBr, 3HAYMTETHO MPEBB3XO0XKIA
W Jia3epa Cc aToMapeH CTPOHIUI 110 O-BUCOKHSI CPOK
Ha ciyx0a Ha na3epHaTa TphOa. Beuuku Te3m mpe-
JUMCTBA IPaBAT JIa3epbT ¢ napu Ha SrBr2 komepcu-
AJHO TIPHUBJICKATEIICH U TOW € MpeJMeT Ha aKTUBHO
paspabotrBane. /o TO3M MOMEHT € MOJTyueHa JiazepHa
¢ momHocT 4.26W, kato 90% oT reHepanusTa € Ha
nunuaTa A = 6.45 um [4]-[6]. [Tpu 3aMsHaTa HA Me-
TaJgHUs cTpoHuMi ¢ SrBr, paborHara Temmeparypa
Ha aKTHBHATAa JlazepHa cpena HapactBa oT 600°C mo
1100°C. IlouyTn IBOWHOTO MOBHUIIABaHETO Ha PabOT-
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KOMITIOTBPHA TEXHUKA U TEXHOJIOT'UN

CbBpeMeHHHTE cpeau 3a pa3padoTka Ha copryep: aHAIUS,
KJIacupuKkauus, pa3Burue.
IHoaxon 3a reBKaB aBTOMATH3HUPAH U300p Ha cpeja.

Taraua U. UBanoBa

C Hapacmeanwenio Ha 6])0}1 u yeeiuuasane Ha 8b3MOINCHOCMUmME HA cpe()ume 3a npocpamupane,
KAKMO U UBUCKBAHUAMA, KOUMO me NOCMAgsam nped KOMNImMuPHUs Xxapoyep, cmasd ece no-mpyoeH
uzbopa Ha HaAU-NOOX00Awama 3a pewasame Ha KOHKpemHa 3adaua cpedd. Hacmoswama cmamus
npasu KpamvK auaiumuyer 0030p u Kiacuguxayus Ha cpeoume 3a paspabomka Ha copmyep u
cogpmyepuu komnonenmu. Llen Ha ob30pa e cucmemamuzupare HA BANCHUME XAPAKMEPUCMUKU Hd
cpedume 3a npozpamupare ¢ o2ned Ha Ovoewo pazpabomeane Ha OHMONO2USL, 8 KOSIMO 8 NOOX00sW 3d
Mawunna obpabomra gopmam oa ce CvbXpawsasa memauHgopmayus 3a npocpamHume cpeou. B
cmamuama ce 000CHO8A6A HEOOXOOUMOCMMA Om pa3pa6om1<a HA KomniomvpHa npoecpama,
noonomaeawa uszbopa Ha cpeda 3a copmyepua paspabomka, npeoidaea ce NoOXo0 3d
asmomamusupane u360pa Ha npocpamHa cpeda, OCHOoesaeauwy ce€ HA CemManmuiHo C8bp36AHE HA
6a3upaHume HA OHmoOJlocuU ONUCAHUA HA nompe6ﬂocmume Ha npocpamucma u xapaxkmepucmuxKkume
Ha npeodnazanume npocpamuu cpeou. Toil moodce O0a 6vOe peanrusupan upes paspabomkama Ha
cneyuaiusupan unmeiuceHmen acucmenn 3a u360p Ha cpeda, KOUmMo Mooice 0a ce npedocmaeﬂ Kamo
yeb ycuyea.

Modern Integrated Development Environments (IDE): analytical survey and trends. An
approach for automatization of IDE selection (Tatyana lvanova). As the number of software
development environments and requirements they put in front of computer hardware increase, it
becomes increasingly difficult choosing the most appropriate environment for solving specific task.
This article make a brief analytical survey and classification of environments for software
development, used for both the development of large software systems and in different areas of
science, technology and training, where it is desirable to facilitate the development of software and to
increase labor productivity of the software developer. The main aim of this survey is systematization of
all the valuable IDE parameters for future representation of IDE metadata in machine - processable
way as ontology. The paper presents an approach for development of intelligent assistant for advising
and selection of the best IDE for software development, or for learning, based on semantic
representation of IDE metadata as ontology. The proposed assistant use evaluation of mappings
between semantic description of the needs for software development and ontological description of
real IDEs for recommending the best environments. Our future research include development of the
prototype of IDE recommendation assistant and deploying them as web service.

1. ¥YBon e PemakTopu Ha mporpaMeH Ko,

IIporpaMuuTe cpenu (T1C, integrated e Esuxosu npouecopu (KoMmummaTopu Wix HHTEpP-
development environment, IDE) npexncrasisBat uH- IPETaTopH);
TerpupaHu cOPTyEpHH MPUIOKEHUs, MpeIHa3HAYeHN e bubnanoTeku ¢ mporpaMeH KoJa ¥ UWHCTPYMEHTH,
Ja ocuTypAT edheKTHBHATA padoTa Ha TPOTPAMUCTUTE OCHUTYpSIBAIll CBBP3BAHETO;
B mpoleca Ha paspaboTka Ha codryep. OCHOBHHTE e MlHCTpyMeHTH 3a MPOTpaMHO TpOCIeAsiBaHe Ha
KOMITOHEHTH, OT KouTo € usrpaaena equa I1C ca: Tporieca Ha M3IBIIHCHHE Ha KOMITIOTHPHH IPOT-
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