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POZIV / INVITATION

PoStovane koleginice i kolege,

U pericdu od 29. do 31. maja 2024. u
Beogradu, u prostorijama Privredne
komore Srbije DruStvo za procesnu
tehniku i Druitvo termiara Srbije uz
suorganizaciju Privredne komore Srbije u
isto vreme i sa zajednifkim delom
programa organizuju skupove Procesing
‘24 1 IEEP '24.

IEEP "24 e se odriati nakon 30 godina od
odrZavanja prve konferencije pod nazivom
“Industrijska  energetika”  tadaSnjeg
Drudtva termidara |ugoslavije keja 2008,
godine stife medunarodni karakter i dobija
naziv  Industrijska energetika i zastita
fivotne sredine u zemljama Jugoistoéne
Evrope”. Od 2008, je uspefino odriano
osam regionalnih konferencija IEEP. Zato
predstojeca IX konferencija ima poseban
znataj i odslikava 30 godina uspeinog rada
Druftva termiéara i njegove Sekcije za
industrijsku energetilou.

Konferencija e biti povod za poslovne
susrete sponzora i izlagafa konferencije
koji ¢e  industrijskim  preduzeéima
predstaviti najnoviju tehnologiju  koja
doprinosi energetsko] efikasnosti | zaStiti
gZivome sredine,

Pozivamo vas da svojim aktivnim ufestem
na [EEP  konferenciji  doprinesete
ostvarenju njenih ciljeva.

Assoc. Prof. Mirjana Stamenié, PhD
Predsednik Organizacionog odbora /
Organizing Committee President
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Dear Colleagues,

The Society for Process Engineering and the
Society of Thermal Engineers of Serbia, with
the co-organization of the Serbian Chamber
of Commerce, are organizing two
conferences Procesing 24 and IEEP 24,
which will held at the same time and with a
common part of the program in the period
from May 29 to 31, 2024. The conferences
will be held at the Serbian Chamber of
Commerce in Belgrade, Serbia.

|EEP "24 will be held 30 years after the first
conference entitled "Industrial Energy” of
the then Society of Thermal Engineers of
Yugoeslavia, which acquired an international
character in 2008 and changed name
to "Industrial Energy and Environmental
Protection in the Countries of Southeast
Europe”®. Since 2008, eight regional IEEP
conferences have heen successfully held.
That is why the upcoming IX conference has
a special significance and reflects 30 years of
successful work of the Society of Thermal
Engineers and its Section for Industrial
Energy.

The Conference will provide an opportunity
for business meetings of sponsors and
exhibitors presenting to the industry the
latest technology that enhances energy
efficiency and environmental protection.

Therefore, we take this opportunity to invite
you to actively take part and contribute to
the goals of the IEEP Conference.

Predrag Stefanovié, PhD
Predsednik Drustva termifara Srbije /
President of the Society of Thermal
Engineers of Serbia
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TEMATSKE CELINE / SCOPE AND TOPICS

1. Energetska politika, snabdevanje energijom,
Zakonodavstvo i podsticajni elementi

- Energetska politika

- Energetska tranzicija

- Podsticajne mere za unapredenje energetske efikasnostl
- Modeli finansiranja energetske efikasnosti

- Zakonska regulativa

2. Energetska efikasnost i sistem energetskog
menadimenta u industriji

- Koristenje energije u procesnim i drugim industrijskim
postrojenjlima

- Energetska efikasnost i odrZivi razvoj procesnih i
drugih industrijskih preduzeta

- Energetski efikasne tehnologije

- Unapredenje upravljanja | automatizacije procesa i
energetska efikasnost

- Problemi | moguénost koriéenja kogeneracije |
trigeneracije u industriji

- Kori#tenje otpadne toplote

= Revitalizacija tehnologkih energetskih sistemau
industrijskim preduzeéima

= Programi energetskog menadfmenta

- Analiza stanja i metodi optimizacije v Industrijsho|
energetici

- Merenje, upravljanje i vizuelizacija procesa

3. Energetska efikasnost | energetskl menadiment u
zgradarstvu

- Energetska efikasnost u zgradarstvu

- Studije slufaja i najbolja tehnifka refenja za
unapredenje energetske efikasnosti u zgradarstvu

- Zeleni objekti

- Movi materijali

- Pametni sistemi za snabdevanje energijom u zgradama
- Kogeneracija | trigeneracija u zgradarstvu

- ESCO koncept u zgradarstvu

4. InZenjerstvo zastite Eivotne sredine | odrEivi
razvoj

- Zaktita Hvoine | radne sredine | odriivi razvoj

- Tretman, kortiéenje | upravijanje otpadnim
materijalima

- Redenja za smanjenje emisije gasova staklene baste
- Honceptl | projekti Sistije proizvodnje

= Reciklada | primena analize Hlvotnog veka prolevoda

5. Koriféenje alternativnih goriva i obnovljivikh
izvora energije

= Kori&denje obnovljivih lzvora energije

- Koriicenje otpadnih materija kao goriva

= Zamena goriva i korisfenje alternativnih goriva

6. Posebna sesija- Unapredenje Energetske

Efikasnosti Kroz PoboljSano Upravljanje Pouzdanim
Procesima u Savremena] Industriji

1. Energy Policy, Energy supply, Legislature and
Incentives

- Energy Polley

= Energy Transition

- Incentive Measures for Improvement of Energy
Efficiency

- Financing Models of Energy Efficiency

- Law Regulations

2, Energy efficiency and energy management

in industry

= Udlization of energy in process and other industrial
enterprises

- Energy efficiency and sustainable development of
process and other industrial enterprises

= Energy-efficient technologies Improving of process
management and automation

= Improving of process managemant and automation
- Problems and possibilities of co-generation and tri-
generation usage

- The use of waste heat and waste materials

= Rewitalization of technological encrgy systems in
industrial companies

- Energy Management Programs

- The situation analysis and optimization methods in
industrial energy

- Measurement, contrel and precess visuallzation

3. Energy efficiency and energy management of
residential and eommercial bulldings

- Energy efficiency of residential and commerdial buildings
- Case studies and best technical zolutions for
improvement of energy efficiency in buildings

- Green buildings

- Mew materials

- Smiart energy supply systems in buildings

- Co-generation and Tri-generation in buildings

= ESCO concept

4. Envirenmental Engineering and Sustainable
Development

- Environment protection and sustainable development
= Treatment, utilization and management of waste
materials

= Solutions for reducing greenhouse gas emissions

- Concepts and projects of cleaner production

= Recycling and application of product life cycle analysis

5. Utilization of alternative fuels and renewable
ENETRY SOUNCES

- Utilization of renewable energy sources

- Utilization of waste materials as fuel

- Fuel substitution and utilization of alternative fuels

6. Special session - Boosting Energy Efficiency

Through Improved Control for Reliable Processes in
Modern Industry
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Organizacioni odbor / Organizing Committee

Predsednik / President:
Assoc. Prof. Mirjana STAMENIC, PhD, University of Belgrade, Faculty of Mechanical
Engineering / Univerzitet u Beogradu, MaZinski fakultet, Beograd, Serbia

Potpredsednici / Vice-presidents:

Nikola TANASIC, PhD, The Academy of Applied Technical Studies Belgrade /
Akademija Tehnickih Srtukovnih Studija Beograd, Serbia

Dejan CVETINOVIC, PhD, University of Belgrade, Institute of Nuclear Sciences Vinta /
Univerzitet u Beogradu, Institut za nuklearne nauke *Vinéa", Serbia

Clanovi / Members:

Assist. Prof. Novica JANKOVIC, PhD, University of Belgrade, Faculty of Mechanical
Engineering / Univerzitet u Beogradu, MaZinski fakultet, Beograd, Serbia

Assoc. Prof. Leposava RISTIC, PhD, University of Belgrade, School of Eleetrical
Engineering / Univerzitet u Beogradu, Elektrotehniiki fakultet, Beograd, Serbia

Prof. Branka GVOZDENAC-UROSEVIC, PhD, University of Novi Sad, Faculty of
Technical Sciences / Univerzitet u Novom Sadu, Fakultet Tehnitkih Nauka, Novi Sad,
Serbia

Antonela SOLUJIC, Chamber of Commerce and Industry of Serbia / Privredna Komora
Srhije

Vera RAZNATOVIC, Chamber of Commerce and Industry of Serbia / Privredna Komora
Srbije
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Programski odbor / Program Committee

Predsednik / President:
Prof. Goran JANKES, PhD, University of Belgrade, Faculty of Mechanical Engineering
/ Univerzitet u Beogradu, MaZinski fakultet, Beograd, Serbia

Clanovi / Members:

Assoc. Prof. Adrian EUGEN CIOABLA, PhD, University Politechnica, Timisoara,
Faculty of Mechanical Engineering, Romania

Prof. Aleksandar DEDIC, PhD, Faculty of Forestry, Belgrade / Univerzitet u Beogradu
- Sumarski fakultet,Serbia

Prof. Aleksandar JOVANOVIC, PhD, TH Zurich, Risk-Technologies, Geramny

Prof. Aleksandar JOVOVIC, PhD, Faculty of Mechanical Engineering, Belgrade /
Univerzitet u Beogradu -MaSinskl fakultet, Beograd, Serbia

Prof. Alfred TEISCHINGER, PhD, Department fur Materialwissenchaftern und
Processtechnik, Institut fur Holyforschung, Universitat fur Bodenkultur, Wien , Austria
Prof. Atanas KOCOV, PhD, University of Skopje, Faculty of Mechanical Engineering /
Univerzitet u Skoplju, Ma3inski fakultet, Skoplje, North Macedonia

Assoc. Prof. Azrudin HUSIKA, PhD, Faculty of Mechanical Engineering Sarajevo /
Maginski fakultet Sarajevo, Bosnia and Herzegovina

Assoc. Prof. Borivoj STEPANOV, PhD, Faculty of Technical Sciences, Novi Sad /
Univerzitet u Novom Sadu, Fakultet Tehnic¢kih Nauka, Serbia

Branislava LEPOTIC KOVACEVIC, PhD, Serbian Association for Energy Law [
UdruZenje za pravo energetike Srbije - UPES, Serbia

Branko DUNJIC, PhD, Director of the Centre for Cleaner Production of the Republic of
Serbia / Centar za fistiju profzvodnju Republike Srbije, Beograd, Serbia

Assoc, Prof. Budimirka MARINOVIC, PhD, Faculty for Production and Management,
University of East Sarajevo / Fakultet za proizvodnju i menadiment Trebinje,
Univerzitet u Istofnom Sarajevu,Trebinje, Bosnla and Herzegovina

Assist. Prof. Davor MILIC, PhD, University of East Sarajevo, Faculty of Mechanical
Engineering / Univerzitet u Istofnom Sarajevu, Mafinski Fakultet, Bosnia &
Herzegovina

Assoc, Prof. Dejan ILIC, PhD, Faculty of Mechanical Engineering, Belgrade [
Univerzitet u Beogradu - MaSinski fakultet, Beograd, Serbia

Prof. Dragoslava STOJILJKOVIC, PhD, Faculty of Mechanical Engineering, Belgrade /
Univerzitet u Beogradu - MaZinski fakultet, Beograd, Serbia

Prof. Dusan GVOZDENAC, PhD, Center for Energy Efficiency, Faculty of Technical
Sciences, Novi Sad [ Pokrajinski centar za energetsku efikasnost, Fakultet tehnickih
nauka, Novi Sad, Serbia

Assoc. Prof. Diana KADRIC, PhD, Faculty of Mechanical Engineering Sarajevo [/
Masinski fakultet Sarajevo, Bosnia and Herzegovina

Prof. Ac. Gligor KANEVCE, PhD, Macedonian Academy of Science and Art /
Makedonska akademija nauka i umetnosti, North Macedonia

Prof. Goran ZLATESKI, PhD, Cyril and Methodius University, Faculty of Design and
Technologies of Furniture and Interior, North Macedonia

Prof. Hans SCHNITZER, PhD, Graz University of Technology, Graz [/ Univerzitet
tehnologija, Grac, Austria
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Assist. Prof. Jelena ANDRIC, PhD, Chalmers University of Technology, Sweden [ Volvo
Research Department, Sweden

Johannes FRESSNER, PhD, STENUM GmbH, Austria

Johanness WELLING, PhD, Thinen-Institut fiir Holeforschung, Braunschwelg,
Germany

Prof. Krishna BUSAWON, PhD, Northumbria University, Faculty of Engineering and
Environment, Newcastle, Greaat Britain

Ljubinko SAVIC, Association for energy and energy mining of the Serbian Chambers of
Commerce, Belgrade / UdruZenje za energetiku i energetsko rudarstve Privredne
komore Srbije, Beograd, Serbia

Ljubomir SAVIC, PhD, Linde Gas, Austrija

Prof. Mattheas LEIKER, FPhD, Technische Universitat Dresden, Thermal Process
Engineering and Environmental Technology, Dresden, Germany

Assoc, Prof. Milan BEBIC, PhD, University of Belgrade, Faculty of Electrical
Engineering / Univerzitet u Beogradu, Elektrotehniki fakultet, Serhia

Prof. Milan RADOVANOVIC, PhD, Faculty of Mechanical Engineering, Belgrade /
Univerzitet u Beogradu - Ma%inski fakultet, Beograd, Serbia

Milica MLADENOVIC, PhD, University of Belgrade, Institute of Nuclear Sciences, Vinca
/ Univerzitet u Beogradu, Institut za nuklearne nauke “Vinéa", Serbia

Prof. MileZ BANJAC, PhD, Faculty of Mechanical Engineering, Belgrade / Univerzitet u
Beogradu - Ma3Sinski fakultet, Serbia

Prof. Milutin JOVANOVIC, PhD, Northumbria University, Faculty of Engineering and
Environment, Newcastle, Great Britain

Miodrag MESAROVIC, PhD, Akademija InZenjerskih Nauka Srbije / Academy of
Engineering Sciences of Serbia

Prof. Mirjana KIJEVCANIN, PhD, University of Belgrade, Faculty of Technology and
Metallurgy / Univerzitet u Beogradu, Tehnolo$ko-metalurgki fakultet, Beograd, Srbija
Prof. Mirjana LAKOVIC PAUNOVIC, PhD, Masinski fakultet u Ni$u / University of Ni3,
Faculty of Mechanical Engineering, Serbia

Prof. emeritus Miroljub ADZIC, PhD, Faculty of Mechanical Engineering, Belgrade f
Univerzitet u Beogradu - Maginski fakultet, Serbia

Assoc. Prof. Miroslav KLJAJIC, PhD, Faculty of Technical Sciences, Novi Sad /
Univerzitet u Novom Sadu, Falultet Tehni¢kih Nauka, Serbia

Prof. Miroslav STANOJEVIC, PhD, Faculty of Mechanical Engineering, Belgrade /
Univerzitet u Beogradu - Maginski fakultet, Beograd, Serbia

Fakultet Tehnickih nauka, Serbia

Prof. Natata NORD, PhD, Norwegian University of Science and Technology,
Department of Energy and Process Engineering, Faculty of Engineering, Norway

Nijaz DELALIC, Association of thermal-energy engineers of Bosnia & Herzegovina,
University of Sarajevo, Faculty of Mechanical Engineering [/ UdruZenje
termoenergetitara BiH, Univerzitet u Sarajevu, Madinski fakultet, Sarajevo, Bosnia &
Herzegovina

Prof. Niko SAMEC, PhD, Faculty of Mechanical Engineering in Maribor / MaSinski
fakultet Univerziteta u Mariboru, Slovenia

Prof. Petar GVEROQ, PhD, Faculty of Mechanical Engineering, Banja Luka / MaSinski
fakultet Univerziteta u Banja Luci, Bosnia and Herzegovina

Prof. Radostina ANGELOVA, PhD, Technical University of Sofia, / Tehni¢ki Univerzitet
u Sofiji, Bulgaria
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Prof. Risto FILKOSKI, PhD, Faculty of mechanical engineering Skopje / MaZinski
fakultet Skoplje, North Macedonia

Prof. Rositsa VELICHKOVA PhD, Technical University of Sofia, / Tehni¢ki Univerzitet
u Sofiji, Bulgaria

Assist. Prof Sanda MIDZIC-KURTAGIC, PhD, Faculty of Mechanical Engineering
Sarajevo / Ma3inski fakultet Sarajevo, Bosnia and Herzegovina

Sa%a MILIC, PhD, Electrotechnical Institute Nikola Tesla, Belgrade / Univerzitet u
Beogradu, Elektrotehnicki Institut Nikola Tesla, Beograd, Serbia

Assoc. Prof. Slobodan TASIN, PhD, Faculty of Technical Sciences, Novi Sad / Fakultet
tehnickih nauka, Novi Sad, Serbia

Prof. Srbislav GENIC, PhD, Faculty of Mechanical Engineering, Belgrade / Univerzitet
u Beopradu - MaZinski fakultet, Beograd, Serbia

Assoc, Prof. Sritan VASKOVIC, PhD, University of East Sarajevo, Faculty of Mechanical
Engineering / Univerzitet u Istofnom Sarajevu, MaSinski Fakultet, Bosnia &
Herzegovina

Assoc. Prof. Tatjana BOTIC, PhD, Faculty of Technology, University of Banja Luka /
Tehnoloiki Fakultet Univerziteta u Banjaluci, Bosnia & Herzegovina

Prof. Vangelte MITREVSKI, PhD, University 5t Kliment Ohridski, Technical faculty /
Univerzitet Sv. Kliment Ohridski, Tehnicki fakultet, Bitolj, North Macedonia

Vesna BUKARICA, PhD, Senior Researcher, Institut Hrvoje PoZar, Zagreb, Croatia
Prof. Vladan IVANOVIC, PhD, University of Montenegro, Faculty of Mechanical
Engineering, Podgorica, Montenegro

Prof. Vojislav NOVAKOVIC, PhD, Norwegian University of Science and Technology,
Norway

Prof. Zeljko KAMBEROVIC, PhD, Technology-Metallurgy Faculty in Belgrade /
Univerzitet u Beogradu - Tehnologko-metalurski fakultet, Beograd, Serbia

Assoc. Prof. Zivojin STAMENKOVIC, PhD, Maginski fakultet u Ni%u / University of Nig,
Faculty of Mechanical Engineering, Serbia

Copyrights® of the Society of Thermal Engineers of Serbia ( I




PROGRAMSKI POKROVITEL]JI / PROGRAM PATRONS

Ministry of Mining and Energy /
Ministarstvo rudarstva | energetike
https:/ /www.mregov.rs)

Ministry of Science, Technological
Development and Innovation / Ministarstvoe
nauke, tehnolofkog razvoja i inovacija

Ministry of Envirenmental Protection of the
Republic of Serhia / Ministarstve zadtite
#ivotne sredine

hitcec/ kologdl !

Chamber of Commerce and Industiy of
Serbia / Privredna Komora Srhije

httpsi//phs.rs/

i‘ CHAMBER OF
RCE AND
‘E SNDUSTRY OF SERBIA

GLAVNI DONATOR / MAIN DONOR

Energotehnika Jufna Balka
https:/ /www.entjubars/

EMERGOTEHMIKA
JUZNA BACKA

Tnanje u slufbi kvaliteta,
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Program rada konferencije
sa vremenskim rasporedom

Conference Programme
with the timetable
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5. DEP - PLATFORM FOR MODELING AND OPFTIMIZATION OF BIOENERGY

PRODUCTION [N PRACTICAL USE, Srdan Vaskovié (University of East Sarajevo, Faculty
of Mechanical Engineering), Petar Gvero {University of Banja Luka, Faculty of Mechanical
Engineering), Nermin Montel {DignetSoftware d.o.o), lvan Marijanovié (DignetSoftware
d.ouo)

POSTERS:

1.

COMBUSTION OF LOW CALORIFIC GASEOQOUS FUELS AS ENERGY EFFICIENT
TECHNOLOGY, Timotei Bogdan Bacos (University Politechnica, Timisoara, Faculty of
Mechanical Engineering, Romania), Mirjana Stamenié, Aleksandar Milivojevié, Vuk Adié
{University of Belgrade, Faculty of Mechanical Engineering, Serbia). Adrian Eugen Cloabli
{Liniversity Politechnica, Timisoara, Faculty of Mechanieal Engineering, Remania)

SHPT's ON DANUBE-TISA-DANUBE IRRIGATION 5YSTEM, Aleksandar Petkovié (The
Academy of Applied Technical Studies Belgrade ), Jovan Ilié (JSC Electric Power Authority
of Serhia), Miodrag Stanojevié (“Eko-vodo projekt” Belgrade)

COMBUSTION OF WASTE MATERIAL FROM AGRICULTURE AND FORESTRY,
Sonja Ketin (Research and Development Institute Tamis, Panéevo, Serbia), Boban Kosti¢
{Uiniversity of the Academy of Economics in Movi Sad, Faculty of Economics and Engineering)

ROOM 1 » 12.20-132.10

PROCESING 2024 SESSIONS: ENERGY IN THE PROCESS INDUSTRY,
LING AND OPTIMIZATE
PLANTS, HYDRAULIC AND PNEUMATIC TRANSPORT

ROOM 3 » 11.10 - 12.20
P 2024 SESSION: ENERGY EFFICIENCY ENERGY

USTRY — PART 2

LECTURES:

L

NUMERICAL INVESTIGATION OF IMPINGING HEAT THRANSFER FROM
ACOUSTICALLY MODULATED TURBULENT AIR JET TO FLAT SURFACE
POSITIONED NORMALY TO JET AXIS, Nikols Cetenovié {Institute of Nuclear Sciences
Vinéa, National Institute of the Republic of Serbia, University of Belgrade, Laboratory for
Thermal Engineering and Energy, Belgrade, Serbia), Porde Cantrak (Faculty of Mechanical
Engineering, University of Belgrade), Aleksandar Erié, Jovana Andelkovié, Dejan
Cwetinovié (Institute of Nuclear Sciences Vinda, National Institute of the Republic of serbia,
University of belgrade, Laboratery for Thermal Engineering and energy, Belgrade, Serbia)
INFLUENCE OF TWO- AND THREE-STAGE TEMPERATURE REGIMES AND HOT-
WATER BLANCHING PRETREATMENT ON RED BEETROOT CHIPS DRYING
KINETICS AND ENERGY CONSUMPTION, Mihailo Milanovi¢ (University of Belgrade,
Faculty of Agriculture), Tijana Urofevié (University of Belgrade, Faculty of Agriculture),
Olivera Eéim-Burié (Liniversity of Belgrade, Facully of Agriculture)

DEVICE FOR OPTIMAL MELTING OF CRYSTALS IN HONEY USING ENERGY
SOURCES, Nikola Mitrovié (University of Criminal Investigation and Police Studies)
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LOSS OF ENERGY ON GRIDS, D, Z. Miranovié (PUC ,Srbijasume”, Beograd, Srhija), D,
B. Ili¢ {Faculty of Mechanical Engineering, University of Belgrade, Department for Hydraulic
Machinery and Energy svstems)

MECHANISM FOR CALIBRATION OF PROBE WITH MULTIPLE HOLES FOR
MEASURING SPATIAL FIELD OF VELOCITY AND PRESSURE IN YENTILATION
SYSTEMS, Milan Bulajié, Porde Cantrak, Noviea Jankovié (Faculty of Mechanical
Engineering, University of Belgrade, Department for Hydraulic Machinery and Energy
syslems)

TESTING OF THE PUMP UNDER NOM-TYPICAL OPERATING REGIMES, Tamara
Paviovié (Hemofarm AD), Milan Bebié, Leposava Ristié (University of Belgrade,
Electrotechnical Faculty), Noviea Jankovié (Faculty of Mechanical Engineering, University of
Belgrade)

OPTIMAL INTRA-STATION REGIMES OF VLASINSKE HYDROPOWER PLANTS,
Aleksandar V. Petkovié (The Academy of Applied Technical Swdies Belgrade ), Jovan Tié
{JSC Electric Power Autharity of Serbia), Ivan Bo#ié (University of Belgrade, Faculty of
Mechanical Engineering)

FOSTER:

L.

COMPARISON OF DIFFERENT GAS FLOW MEASUREMENT METHODS AND THEIR
APPLICATION IN THE FLUID MECHANICS LABORATORY, Lazar Lefié, Milan
Rakovié, Vuk Adzié, Milan Leéi¢, Noviea Jankovié, Dorde Cantrak (University of
Belgrade, Faculty of Mechanical Engineering)

ROOM 3 = 12.20 - 13.10

PROCESING 2024 SESSION: PROCESSES AND FACILITIES IN PREPARATION

OF WATER AND WASTEWATER TREATMENT

BREAK 13.10 — 14.00

ROOM 1 = 14.00 - 15.50

PROCESING 2024 SESSION: ENVIRONMENTAL PROTECTION ENGINEERING

AND SUSTAINABLE DEVELOPMENT IN PROCESS INDUSTRY

COFFEE BREAK 15.50 — 16.00
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Zbornik apstrakata

Book of Abstracts
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Sesija:
Energetska efikasnost i energetski menadiment u industriji - deo 2

Session:

Energy efficiency and energy management within the industry - part 2

NUMERICAL INVESTIGATION OF IMPINGING HEAT TRANSFER FROM ACOUSTICALLY
MODULATED TURBULENT AIR JET TO FLAT SURFACE POSITIONED NORMALY TO JET
AXIS

Nikola Cetenovié (Institute of Nuclear Sclences Vinéa, National Institute of the Republic
of Serbla, University of Belgrade, Laboratory for Thermal Engineering and Energy,
Belgrade, Serbia), Porde Cantrak (Faculty of Mechanical Engineering, University of
Belgrade), Aleksandar Eri¢, Jovana Andelkovié, Dejan Cvetinovié (Institute of Nuclear
Sciences Vinéa, National Institute of the Republic of serbia, University of belgrade,
Laboratory for Thermal Engineering and energy, Belgrade, Serbia)

INFLUENCE OF TWO- AND THREE-STAGE TEMPERATURE REGIMES AND HOT-WATER
BLANCHING PRETREATMENT ON RED BEETROOT CHIPS DRYING KINETICS AND
ENERGY CONSUMPTION, Mihailo Milanovié¢ (University of Belgrade, Faculty of
Agriculture), Tijana Uroevi¢ (University of Belgrade, Faculty of Agriculture), Olivera
Ecim-Burit (University of Belgrade, Faculty of Agriculture)

DEVICE FOR OPTIMAL MELTING OF CRYSTALS IN HONEY USING ENERGY SOURCES,
Nikola Mitrovié (University of Criminal Investigation and Police Studies)

LOSS OF ENERGY ON GRIDS

D. Z. Miranovié¢ (PUC ,Srbijafume”, Beograd, Srbija), D. B. 1li¢ (Faculty of Mechanical
Engineering, University of Belgrade, Department for Hydraulic Machinery and Energy
systems)

MECHANISM FOR CALIBRATION OF PROBE WITH MULTIPLE HOLES FOR MEASURING
SPATIAL FIELD OF VELOCITY AND PRESSURE IN VENTILATION SYSTEMS

Milan Bulaji¢, Borde Cantrak, Novica Jankovi¢ (Faculty of Mechanical Engineering,
University of Belgrade, Department for Hydraulic Machinery and Energy systems)

TESTING OF THE PUMP UNDER NON-TYPICAL OPERATING REGIMES

Tamara Pavlovi¢ (Hemofarm AD), Milan Bebi¢, Leposava Risti¢ (University of
Belgrade, Electrotechnical Faculty), Novica Jankovié (Faculty of Mechanical Engineering,
University of Belgrade)
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OPTIMAL INTRA-STATION REGIMES OF VLASINSKE HYDROPOWER PLANTS,
Aleksandar V. Petkovi€ (The Academy of Applied Technical Studies Belgrade ), Jovan

Ili€ ()SC Electric Power Authority of Serbia), Ivan BoZi¢ (University of Belgrade, Faculty
of Mechanical Engineering)

COMPARISON OF DIFFERENT GAS FLOW MEASUREMENT METHODS AND THEIR
APPLICATION IN THE FLUID MECHANICS LABORATORY

Lazar Lei¢, Milan Rakovié, Vuk Ad#ié, Milan Ledié, Novica Jankovié, Borde Cantrak
(University of Belgrade, Faculty of Mechanical Engineering)
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MEHANIZAM ZA KALIBRACIJU SONDE SA VISE RUPICA ZA MERENIE
PROSTORNOG POLJjA BRZINA 1 PRITISKA U VENTILACIONIM
SISTEMIMA

Milan Bulajié, Univerzitet u Beogrodu, MaSinski fakultet, Katedra za hidrauliéne masine i
energetske sisteme

Borde Cantrak, Univerzitet u Beogradu, Mafinski fakultet, Katedra za hidrauliéne magine i
energetske sisleme

Novica Jankovié, Univerzitet u Beogradu, Madinski fakultet, Katedra za hidraulidne madine
i energetske sisteme

Apstrakt

Simultana merenja slofenih strujnih polja breine i pritiska, | to sa visokom uestanoféu,
predstavljaju vefiti izazov za istraZivace Sirom sveta. Turbulentno vihorno strujanje na
potisu aksijalnog ventilatora je jedan od takvih tipova strujanja. Pojava vihornog
strujanja u ventilacionim sistemima, prema brojnim autorima, predstavlja ievor
energetskih gubitaka, izmeStanja projektovane radne talke ventilatora, kao i smanjenja
energetske efikasnosti celog sistema. Za istrafivanje ovako sloZenih turbulentnih
strujanja, slufe sonde sa vi%e rupica, poput takozvanih Konrad ili kobra sondi. U novije
vreme se transmiter] pritiska ugraduju u nosat sonde, pa takve sonde imaju brz odziv,
odnosno veliku brzinu uzorkovanja prilikom merenja. Brzina uzorkovanja zavisi od
geometrije sonde. Sonda, koja se prikazuje u ovom radu, mofe da uzorkuje sa nekoliko
hiljada odbiraka u sekundi, $to je od izuzetnog znalaja, s obzirom na postojanje izrazito
visokog nivoa turbulencije brzine | pritiska. Nestacionarnost | trokomponentnost
strujanja, koja je izrafena kod turbomasina, su zahtevi koji dovode do geometrije sonde
koja ima veliki broj rupica sa ugradenim transmiterima visoke ufestanostl. Ovo je dovelo
do proizvodnje FRAP [eng, Fast Response Aerodynamic Probe) koja ima 5 rupica i
zadovoljava ove kriterijume. Za razliku od standardnih sondi (Pito), FRAP sonde je
potrebno redovno kalibrisati. Kalibracija zahteva ispitivanje sonde u aerotunelima sa
izlaznim mlaznicama dovoljne velifine i jako niskog nivoa turbulencije (do maksimalno
2%), pri razli¢itim uglovima nastrujavanja i brzina na glavu sonde, i to u okviru konusa
jedinstvenosti sonde. Ovako sloZena kalibracija, koja drugo traje, daje, sa druge strane,
solidno veliki komfor prilikom merenja sa ovim tipom sondi. Svi ofekivani uglovi
nastrujavanja sonde u njenim radnim poloZajima pri merenjima, obuhvataju se tzv. Pitch-
Yaw kalibracijom. Direktan prevod znadi nagib i skretanje, odnosno menjanje uglova ¢ i
8. Instalacije na ruéni pogon, koje omoguéavaju ovo zakretanje i veé postoje u laboratoriji
Katedre za hidraulitne maSine | energetske sisteme, zahtevaju previe vremena,
strpljenja i preciznosti od eksperimentatora koji vri kalibraciju. Ovo dovodi do potrebe
za automatizacijom celog kalibracije sonde, &to i jeste cilj izlaganja u ovom radu. Osim
uitede vremena, automatizacija nudi veci nivo taénosti pozicija i prikupljanja podataka
sa kalibrisanog uredaja. Projektovana instalacija se sastoji od preciznog pozicionera i
aerotunela koji ima zadovoljavajuéi nivo turbulencije. Celo upravljanje je napisano
pomotu programskog jezika LabVIEW koji svojim grafitkim prikazom olaksava
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istrazivatu upravljanje procesom kalibracije. Softver i instalacija su dizajnirani tako da
omoguéavaju kalibrisanje i drugih uredaja kroz dalju eksploataciju.

Kljuéne reti: 3D polje brzine, FRAP sonda, turbulencija, mehanizam za kalibraciju
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