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Tema Ha npoekTta: "Pa3paGoTBaHe Ha METOAM M CPEJICTBA 3a agalTHPaHE HA HWHKEHEPHOTO “ PE3YJITATUA OT NPOEKTA (A Title of the project: "Development of methods and tools for adapting the engineering
obpazosanue kM UumycTpus 4.0" OCHOBHMAT pe3ynTaT OT MpoekTa e pa3paboTBaHEeTO Ha aBTOMaTW3MpaHa cucTema 3a , education to Industry 4.0"
. _ NPOoEKTMpaHe Ha BUpPTYyanHu nabopatopum kbM nnatgopmata Engine for Virtual Electrical - . . .
V‘ \ PvkoBoauTten: gou. a-p uHx. bopuc MBaHos EBcTatnes Engineering Equipment (EVEEE), Project manager: Assoc. Prof. Dr. Eng. Boris Ivanov Evstatiev
w PaboteH konekTus: My6nukaumm paspaboTeHn M/Mnn oMHaAHCMPaHN B paMKUTE Ha NpPOeKTa: Project team:
‘ lNMpenopaBaTtenu: gou. A-p I7Iopp,a|-| MBaHoB [JonunHos; gou. a-p BaneHTnHa 1. Evstatiev B., Gabrovska-Evstatieva K., Doychinov Y., Stoyanov ., lliev T. Design and Teachers: Assoc. Prof. Dr. Yordan Doichinov; Assoc. Prof. Dr. Valentina Voynohovska; \
Hukonaesa BonHoxoBcka; gou. a-p Hagexaa JlnososHa EBctatmneBa; gou. a-p Teogop Implementation of a Virtual Multimeter in the EVEEE Environment. The 11th International Assoc. Prof. Dr. Nadezhda Evstatieva; Assoc. Prof. Dr. Teodor lliev; Assoc. Prof. Dr.
Boxunapapos Nnwnes; goy a-p Mieanno CtedaHoB CtosiHOB; aou. A-p MBaH XpucTtos Symposium on Advanced Topics in Electrical Engineering, March 28-30, 2019, Bucharest, Ivaylo Stoyanov; Assoc. Prof. Dr. Ivan Beloev; Assist. Prof. Dr. Katerina Gabrovska- ‘ 1
Benoes; rmn. ac. a-p KatepuHa 'eoprueBa NabpoBcka-EBcTatmeBa; rm. ac. a-p Aumyo Romania. Evstatieva; Assist. Prof. Dr. Dimcho Kiriakov; Assist. Prof. Dr. Dimitar Trifono
Bacunes Kupskos; rn. ac. g-p Aumutbp TrHKOB TprdOHOB; ) 2. Stoyanov |, lliev T., Evstatiev B., Mihaylov G. Harmonic Distortion by Single-Phase PhD students: MSc. Slavina lvanova; MSc. Yordan Stoev w (
[dokTopaHTu: mar. nixx. CnasunHa dumutposa MiBaHoBa; mar. nHxX. lopaaH MBaHoB Photovoltaic Inverter. The 11th International Symposium on Advanced Topics in Electrical Students: Reni Kovacheva; Atanas Kabakchiev; Miroslava Hristova; Nicolay Kamenov;
Croes; Engineering, March 28-30, 2019, Bucharest, Romania ' Denis Sami; Presian Ivanov; Nurshen Velianova; Victorio Penev; Ina Angelova; Elizabet
CtypeHTU: PeHn BJ‘Ia,E.I,VIMI/IDOBaU KoBadeBa; ATaHac.: leoprues Kaﬁakqmel-s; Mwupocnasa 3. Evstatiev B., Gabrovska-Evstatieva K., Voynohovska V., Beloev I. Web-Based [ Edganian
CuwmeoHosa XpucTosa; Hukonait MNetpos Kameros; [lennc OpxaH Cawmu; TpecusH Environment for Virtual Laboratories in the Field of Electrical Engineering. XVI-th » Website: https:/eveee.uni-ruse.bg
AHTOHOB VBaHoB; HypwieH MeTtnHoBa BensaHosa; Buktopro MopaaHos lMNexHes; VHa International Conference on Electrical Machines, Drives and Power Systems ELMA 2019,
Y\ BerenuHosa Arrenosa; Ennsabet lapo Earaxan. 6-8 June 2019, Varna, Bulgaria. Address for communication: Ruse 7017, 8, Studentska Str., University of Ruse Angel
Ye6-canT: https://eveee.uni-ruse.bg 4. Evstatiev B., Evstatieva N., Trifonov D. Development of a Virtual Laboratory in Logic Kanchev, Tel.: 082 - 888 371; E-mail: bevstatiev@uni-ruse.bg
Design. XVI-th International Conference on Electrical Machines, Drives and Power
Anpec 3a kopecnoHgeHums: 7017 Pyce, yn. “CtyaeHTcka” 8, PyceHckn yHUBepcuUTeT Systems ELMA 2019, 6-8 June 2019, Varna, Bulgaria. Project objective: To support the adaptation of engineering education to the
% “AHren KbHues”, Ten.: 082 - 888 371; E-mail: bevstatiev@uni-ruse.bg 5. Evstatiev B., Kiriakov D., Trifonov D. A Model for Simulation of Nonlinear Inductors in requirements of Industry 4.0 through the development of an automated system for
Virtual Environments. XVI-th International Conference on Electrical Machines, Drives and design of virtual laboratories for the EVEEE environment.
Llen Ha npoekTa: [la ce nognoMorHe agantauusaTa Ha MHXeHepHOTO obpasoBaHne KbM Power Systems ELMA 2019, 6-8 June 2019, Varna, Bulgaria. i _
Minayctpus 4.0 4pes paspaboTsare Ha aBTomMaTusnpaHa cucTema 3a npoekTMpaHe Ha 6. Mitkov A., Noorzad N., Gabrovska-Evstatieva K., Mihailov. N. Forecasting the Energy P e U
BMPTyanHn nabopatopuu kbm cpenata EVEEE. Consumption in Afghanistan with the ARIMA Model. XVI-th International Conference on 1. To define the requirements towards the automated system; G
Electrical Machines, Drives and Power Systems ELMA 2019, 6-8 June 2019, Varna, . :
3apaum Ha npoekTa: Bulgaria " 2. To develop the usage scenarios of the system; )
1. [la ce AedmHMpaT N3nCkBaHWsITa KbM aBTOMaT3vpaHaTa cuctema 3a NpoekTUpaHe; 7. Evstatieva N., B. Evstatiev, D. Trifonov. 2D Virtual Laboratory for Teaching BCD to 3. To design the client-server communication of the system;
. Seven-Segment Decoders in Logic Design Classes. |IEEE 25th International Symposium 4. To develop e method for intearation of the automated svstem into the EVEEE
v Zo 18 B2 [ DR GLRHEGRLL) F2) IRNSESGIE MR LIRS for Design and Technology in Electronic Packaging (SIITME), 2019. environment: P g y
| 3. [a ce npoekTnpa KOMyHUKaLNATa KIMEHT-CbPBbP Ha cucTemarTa; - : . : ’
( 8. E_vstatleva N., |. Belovski, A Aleksandrov. thlmlz_atlon and Modelllng of the Thermal 5. To develop an automated system for design of virtual labs in the EVEEE
4. ﬂa ce pa3p360'|'|/| MeToOuKa 3a MHTerpupaHe Ha aBToMaTu3upaHata cuctema B Resistance of a Thermoelectric Pump Heat Sink. IN: 2019 X National Conference with . t:
: International Participation (ELECTRONICA), Sofia, Bulgaria, IEEE, 2019, pp. 117-120. ShllelinEls
g » naTcopMaTa EVEEE 6. To develop methods and ios for testing of the syst
i : ; i ; - . To develop methods and scenarios for testing of the system;
5. [la ce pa3paBoTv aBTOMaTM3MpaHa CUCTeMa 3a MpOeKTMpaHe KbM nnatdopmara o sloggnen Lo B Besisiien L iy, Gr dsion sespive Lesiiig G Wil . g y ¢
\ EVEEE: Investigation of Capacitors’ Electrical and Physical Properties. IEEE 25th International 7. To test the system;
’ Symposium for Design and Technology in Electronic Packaging (SIITME), 2019. T I . I - _ - o EEED : .
6. [la ce paspaboTu MeToAMKa 1 CLieHapUK 3a TECTBaHE Ha cucTemara; 10. Balbuzanov T., B. Evstatiev. Pedestrian Presence Detection System Based on Image ﬁn Ieomedr:at\i/r? O\?irtjalrlr;its (i)r?(r)lgr?-};legiricaeﬁpelr?aitr:zgrir? a;[reeaS' environment when \A
7. [a ce TecTBa aBTOMaTM3NpaHaTa cUCTEMa; Processing. IEEE 25th International Symposium for Design and Technology in Electronic P 9 9 9 ’
Packaging (SIITME), 2019. 9. To develop additional virtual equipment; )
8. [la ce paspaboTn meToauKa 3a npunoxeHne Ha cpeaata EVEEE npu paspabotsaHe : : : L _ _ . - . _
Ha BUPTYanH1 NaBopaTopum oT HeeneKTPOTEXHYECKN UHKEHepHI 0BracTy; 1. Crlapicheraim el % L Busiziey, DL Uiiiey, bl WIEle. AUSIeTLs [FELEmlig 10. Using develop a number of virtual labs in different technical courses using the
of an orchard irrigation system and fruit storage. IN: Proceedings of the 47th international developed automated system.
9. [la ce pa3paboTaT AONbIHUTENHN BUPTYanHu ypeau B cpeaara; symposium Actual tasks on agricultural engineering, Opatija, Croatia, 2019, pp. 203-211.
e 10. ABTOMaTtu3MpaHaTa cUCTeEMa [a Ce u3nonsea 3a paspaboTBaHe Ha Habop oOT 12. Evstatiev B., K. Gabrovska-Evstatieva, D. Trifonov, N. Mihailov. Solar energy potential
BUPTYarnHy nabopaTopHW YMPaXKHEHUS MO Pa3NNYHN TEXHUYECKW AUCLMMIVHM. to power the irrigation of orchards in Bulgaria. IN: Proceedings gf the 47th international
symposium Actual tasks on agricultural engineering, Opatija, Croatia, 2019, pp. 213-221.
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CLEHAPUU HA YINIOTPEBA HA w V ABTOMATU3UPAHA CUCTEMA 3A

KOMYHUKALIUA KITMEHT-CbPBBLP ABTOMATU3UPAHATA CUCTEMA 3A MPOEKTUPAHE NPOEKTUPAHE HA BUPTYANTHO OGOPYABAHE

https:/feveee.uni-ruse.bgfengine/labfactory/managelabs.php - Opera

@& eveee.uni-ruse.bg/engine/labfactory/managelabs.php ® >

# Ge Administrative part of the EVEEE environment

Virtual lab creation subsystem LISTOWNLABS LISTOTHERLABS EDITLAB CREATE NEW LAB

Set background Index Description Long lab description
D Ta3u nabopaTopua CbObpMa pPEryNUpYEM
magec 1 BuptyanHa naGopatopwA 3a WacneiBaHe Ha MOLLIHOCT ToKoW3NpaeuTen HY2005, perynupyemo

cbnpoTHeneHuwe OLYMPUS ¢ ofBxseaT 50-18k0 e
3akoH Ha OM. Bpb3ka Mexay TOK, HanpexeHWe U CLNPOTURNEHKE. W MynTuueT KT9808. ﬁ

|

<<include>>~
/

<<include>> MamepBaHe Ha enexkTpPUYEcKo CLNPOTUBNEHUE

Add existing

~ _ virtual equipment “( e
’ I

MamepeaHe Ha nocTosHHK (DC) enekTpruyeckn TOK U HanpexeHue.

e S Lo st o s fom R
Generate HTML

Lab creator
Create new lab in the
database (teaCher)

<<include>>

MamepeaHe Ha npomMeHnMBen (AC) eNeKTPHUYECKM TOK U ENEKTPUYECKO HaNpexeHue.

Create/edit virtual lab

Load and initialize the lab M3amepBaHusi, CBbpP3aHN Che 3aKoHUTe Ha Om 1 Kupxod

<<extend>>

factory HTML

<<include>>

. s 4 3akoH Ha Om. Bpbaka MeX Yy TOK, HanpexeHWe W CenNpoTUENEHWE.
<<include>> P y P P

[User action] | Set external

variable values

Na6opatopua 3a WacnensaHe Ha enekTpUYecKkM KanauwTeT Ha KOHOeH3aTop

|| Nl | oW

MacnensaHe Ha TepMOABOIKA.

Manage virtual laboratories

[Close lab factory] [“Create new lab” button clicked]
Set equipment

F 7~ Set lab description .
( | Close lab factory coordinates
-/ [“Edit lab” button clicked]

p ] Load lab from the e B -
g database
\ ®dwur. 3. lNpo3opel oT aBTOMaTU3UpPaHaTa cMcTeMa 3a NpoeKTupaHe,

. - . npeacTaBsly, HaNIMYHUTE BUPTYyariHM nabopartopuun
v Virtual equipment creation subsystem peA t PTYy partop
Generate HTML

10 INaBopatopusa 3a uamepeaHe Ha cosFi

Load and initialize the virtual
lab HTML

¢ @ eveeeunivusebg https://eveee.uni-use. by labFac hp?labid _ & x

[“Set background” l

> Add Variables and SET LAB BACKGROUND SET DESCRIPTION ADD EQUIPMENT EVERTICAL LOCK START LAB BACK
button clicked] [Yes] W Seclect PNG image to use as Y Update background .
v [“Set lab description” g background in the database Operat] ons “ Add Lab Equipment
button clicked] e - r “ S lidess / Library: | Basic equipment in electrical engineering v
< N 2 > .
[No] [Yes] Write down the lab's title and pdate fitle an ¢ Set equipment
description ma description in the inelud L / ; (
> <<imnclude=>=- . 1mage( s
1 [No] LT RS . 7 <<includes= 2=
-—

-

Create/edit virtual . N
X i <<|E£_|u de>>
b Ll Bz Define SPICE netlist
\ ~

~gextend>>
~

4 Asmall incubator

Edit virtual laboratory

| | [Yes] M  Seclect and insert virtual Add. i e
[Drag&Drop > equipment from a list mg the virtual lab in the
[“Insert equipment” ; database
button clicked] equipment]
[No] [Yes] Move the virtual equipment
L G e
[No]

Update the
ma €quipment's position
in the database

AN
Virtual <<extend>> .
L , [Yes] comipmient , Genden (I:X Add new virtual

N components

Description:
Val 1 is the inductance in H
Val 2 is the active resistance in Ohms

[No]

[*“Close” button clicked] creator

Define SPICE
simulation

Define simulaiton

dur. 1. ﬂuarpaMa Ha aKTUBHOCTTA NP KOMYHUKaLUA KITMEHT-CbPBBLP “ el e abls

N ﬁ ®dur. 2. [lnarpama Ha NoTpedUuTeNncKkuTe criyyam Ha

agMUHUCTpaTUBHAaTa 4YacTt Ha nnatdopmarta EVEEE
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Cancel | Insert Equipment

dwur. 4. NMposopel, OT aBTOMaTU3MpaHaTa cMCTEMa 3a NPOeKTUpaHe,
npeAcTaBsAL, Npoueca Ha pefakTUpaHe Ha BUpPTyanHu naéoparopum
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MOLENUPAHE HA ENEKTPUYECKA MEYKA B NIATOOPMATA EVEEE B O ATV AR CYGTEMA 34 HEORRTHPANE
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E ®ur. 5. OCHOBHM TONNMHHU noTouu (naBo), 3D moaen (AACHO) U eKBMBarieHTHa efieKTpuyecka cxema Ha ne4kara (gony) w ‘ e
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®ur. 6. YacT oT paspaboTeHuTe BUPTyarnHu naéopatopum
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