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Pa3smeHa 3Hawa Koje cTBapa BpeaHOCTH

UNEP, Munuctapciteo 3awimuite xugowive cpequre u [pywineo 3a KI'X Cpouje
y tpoipamy 56. MehyHapogHoi koHipeca u u3noxoée o KI'X

Knowledge exchange that creates value

UNEP, Ministry of Environmental Protection and the Serbian HVAC&R Soicety
in the program of the 56™ International HVA&R Congress and Exhibition

Mpeu je rosopro ap Evgu Mupcon, Star Refrigeration,
Benuka bputanuja, Ha Temy OWdopHOCH pacxndgHux cuciiemda
— u3a308u U mMolyhHoctu, WTO je SO HACNIOB U ayTOpPOBOT
naeHapHor npejasawa. M3narawe y ®opymy je duno Buwwe
HaMEHEHO CTPYYHO) MydarUM. AyTOp je roBOPHO O CEKTOPY
pacxnagHUX CUCTEMA KOjW je TOKOM MOCAEAmHUX AeLEeHH)a
0JroBOPHO Ha MHOTE W3a30BE, alM YUHU CE Aa CE HOBE NMPETHE
1 3aDPUHYTOCTH W la/be PeJoBHO MojaBbyjy. 3adDpHHYTOCT 3@
KHMBOTHY CPEJMHY Urpa r1aBHy yN0Ty Yy OBOM LMKAYCY, aju
cHadaeBawe eHeprujom, 3apassbe U desdbearoct, cee Beha
perynatopHa orpaH1yemna U HoBe TEXHONOTHje Takohe urpajy
ynory, Ha dosbe MaKn Ha rope. PasMOTPEHH Cy HAUMHK pa3BHjaka
TpKULWTA U Moryhe nocnesuue oBUX MpOMEHa no 34pasibe H
npodHTadMIHOCT KOMMAHHKja y CEKTOPY pacxnafHUX CUCTEMA.
M3narawe je 3aBplIeHO AyropoOYHOM Npojekurjom moryhux
dynyhux norahaja 1 wHXOBUX BEpOBATHUX NOCAELHLA.

Konera Anekcanaep lNayvau je U310XKHO paj HA TEMY
3aiahere, bygcko Weno U pasHa Auldard, y KOMe Ce 0CBPHYO
Ha NpoLNOCT Kaja je cBeT dro cyoyeH ca npodnemuma
3arahema, Koju cy pelaBaHu 3adpanama. lMNoctojano

je 3arahewe DDT-oMm, a kacHuje je 3arahemwe azdectom
YK/IOHBEHO M3 KOYMOHWX CHCTEMA ayToModKAa, Aok asdect
Caja HeCcTaje ca KPOBHMX MI0Ya W U30nauuje, anu je

W pame npucytad. Caga ce cyoyaBamo ca Apyraynjum
npodaemom: CKaHAanom ca nep- 1 NoaMdayopoaNKUIHUM
cynctanuama (PFAS), koje npeacrasmajy 3adpuHyToCT 30601
CBOj€ MOCTOjaHOCTH Y XMBOTHOj CPEAHHM W MOTEHLMjATHOT
yTHUaja Ha 3apassbe. [lok ce cneundHryHmr edexT TpuaeceT
Hajuewhux PFAS jeaumera Ha EHAOKPUHH CUCTEM joLl
yBEK NpOyyaBajy, NocToje foKasu aa Heku PFAS mory
HapYLIHTH XOPMOHCKY PaBHOTEXY, WITO MOXE UMATH 3HauajHe
nocnesuue no 34pas/be U O4eKHBAHH KHUBOTHH BEK.

Cnepnehu je 6uo pan noa Hacnosom lMpumepu pewersa 3a
xnahere U APOUECHO Tpejarve y UHGYCTUPUjCKUM TPUMEHAMA,
aytopa UBaHna Panrenoga, w3 Danfoss-a. Aytop ce
OCBPHYO Ha KOHTHHYHpaHy pacT NOTPaXe 3a eHEPTHjoM, U
Harnacyo Aa je Heonxo4HO HCTOBPEMEHO YKHAAHE KOTIOBA

The Forum was opened by presentation by Dr. Andy
Pearson, Star Refrigeration, UK. The author adapted

his plenary presentation titled: Resilience of Refrigeration
Systems — Challenges and Opportunities, and delivered it for
a professional audience. He addressed the refrigeration
sector which has responded to many challenges over the
past decades, but new threats and concerns still regularly
appear. Environmental concerns play a central role in this
cycle, but energy supply, health and safety, increasing
regulatory restrictions, and new technologies also play

a role—for better or worse. The presentation examined
ways in which the market is developing and possible
consequences of these changes for health and company
profitability. It highlighted ways these factors may affect
enterprises and steps that could be taken to mitigate
negative effects and maximize potential benefits. The
lecture concluded with a long-term projection of possible
future events and their likely consequences.

Following was presentation titled Pollution, the Human
Body, and Various Concerns, by Mr. Alexander Cohr

Pachai, who looked back at times when the world faced
pollution problems that were solved through bans. There
was pollution with DDT, later asbestos was removed

from automobile brake systems, while asbestos is now
disappearing from roofing sheets and insulation, but is still
present. Today we face a different problem: the scandal
with per- and polyfluoroalkyl substances (PFAS), which are
concerning because of their persistence in the environment
and potential impact on health. While the specific effects
of the thirty most common PFAS compounds on the
endocrine system are still being studied, there is evidence
that some PFAS can disrupt hormonal balance, which

may have significant consequences for health and life
expectancy.

Presentation titled Examples of Solutions for Cooling and
Process Heating in Industrial Applications, by Mr. lvan
Rangelov, Danfoss, authors addressed the continuous
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Npeacenasajyfin cy dunu Ypow Munosanuesuh,
Anekcanpep Mavau, Cowa Barnep u Engu Mupcon
(cnesa)

Chairs: Uros$ Milovancevi¢, Alexander Pachai,
Sonja Wagner, and Andy Pearson (left-to-right)

Ha pocunHa ropusa, paau sekapdoHusauuje cektopa
MHAYCTPHjCKe npolecHe Tonnote. TONA0THe nymne Umajy
BE/IMKW MOTEHUMjan Aa nojpxe oBaj npouec. Hako npuHuMnu
TEXHOJIOTHje HUCY HOBH, MOTpedHe Cy HOBE NPUMEHE W HOBM
NPUCTYNH UHTETPALMjH Y NpoLecuma.

Pap npeanaxe npumepe peliena 3a komduHoBaHo xnahewe
W rpejatbe y nocTpojewhma npexpamdeHe HHAycTpuje,
yKbyuyjyhu v reHepucare nape npu HUCKOM NPHUTHCKY.
Pa3matpajy ce v HOBe MHCTanauuje, Kao M PEKOHCTPYKLMja
nocrojehux cuctema. Cumynauuje ce KoOpucTe 3a Npukas
KoedHLHjeHTa KOPUCHOCTH U pa3maTpare TPOLIKOBA
vHcTanauuje. Takohe cy npeacTaBbeHn U KOHKPETHH
NPUMEPH PEANM30BAHUX NMpPOjeKaTa y NpaKkcH.

Cnepehy npesenTauujy, Ha Temy TpuieHepaiiueHo Hocipojeroe
3a cHabgesaroe WOUNOTHOM, PACXTAGHOM U €NEKTAPUUHOM
eHepiujom odjexaimia y okeupy INMITH Hayuoxanhu ciiaguoH,
u3noxuo je bojan Kpynuh, ucnpea rpyne aytopa u3
npeayseha TepmoeHepro HHewepuHr 4.0.0., beorpag.
[1p1Ka3aHo je TPUreHepaTUBHO NOCTPOjEHE 3@ NPOMU3BOAHY
€NEKTPUYHE, TOMNIOTHE W PACcX/lajHe EHEPTHjE KOjE je
0a3upaHo Ha MPOH3BOAKH ENEKTPUUHE EHEPTHUjE Y TACHUM
TypbMHama, 3a notpede cHadaesarwa noTpowaya y odjexktuma
komnnekca ueHtpa EKCIMO, HauvonanHor ctagvoHa 1
npatehux odjexaTta, pacx1afHOM W TOMIOTHOM EHEPTHjOM.
Lleo cuctem pacxnajHe eHepruje 3a cHabaesamwe noTpoiaya
YKYMHOT je KoH3yma o 45,4 MW.

PacxnagHa eHepruja ce y okBUpY Kommniekca
TPUTEHEPATHUBHOT MOCTPOj€HA MPOU3BOAH Y aNCOPMNLUOHHUM
yunepuma Kopuwherwem (oTnagHe) TONNOTHE eHepruje
JUMHHWX FacoBa Ha M3na3y M3 racHe TypoduHe, yKynHe cHare
3 % 8,5 MW, u cnyxe Kao NpUMapHU U3BOp pacxnajHe
eHepruje. Kao cekyHaapHH U3BOP pacxiajHe eHepruje
KopucTrhe ce KOMNPECOPCKH YHIEPH 0 KOjUX ABa KOPUCTE
BOAY Kao pacxnajHu megujym, cHare 2 x 5 MW, nok tpehu
KOPWCTH pacTBOp BoAa-rnvkon, cHare 3/2,5 MW. Kako du
CHCTEM MOTA0 Aa OArOBOPH Ha MOCTAB/bEHE 3aXTEBE paja,
notpedHo je obe3desnTH foBOBHO BenuKy nexcrdunHoct
cuctema na du ce nokpune cse notpede notpowaya 3a
pacxnagHom eHeprujom. Y Ty cBpxy je npeasuheHa v
yrpajwa aKkymynatopa pacxiajHe eHepruje Koju Nokpusajy
BpwHe notpede. Kao akymynatopu enepruje cnyxuhe: TES -
Thermal energy storage, ca KanauUTETOM CKNAAWLITEHA OF
oko 70 MWh, kao v daHke nega cHare 2 X 10 MW.

Mpoun3BeaeHa pacxnagHa eHepruja ce Kpyrom NpuMapHHXx
»XN1afgoBosa", ca TemnepaTtypHum pexxumom 5/13 °C
TpaHcnoptyje Ao TES-a, uMja ynora H1je camo akymynauuja
pacxnagHe eHepruje, Beh ciyu v Kao Xxuapaynvuka
CKpeTHWLa M3 Koje ce BOJOM CHadaeBa cekyHAapHH Kpyr
xnaposoja. CexyHaapHUM Kpyrom x1afoBoja Ce pacxnafHa
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growth in energy demand and emphasized the necessity of
simultaneously eliminating fossil-fuel boilers in order to
decarbonize the industrial process heat sector. Heat pumps
have great potential to support this process.

Although the principles of the technology are not new,
new applications and new approaches to integration in
processes are required.

This paper proposes examples of solutions for combined
cooling and heating in food industry plants, including
low-pressure steam generation. Both new installations
and reconstruction of existing systems are considered.
Simulations are used to show efficiency coefficients and
installation costs. Concrete examples of realized projects
in practice were also presented.

Author Mr. Bojan Kruni¢, Termoenergo Engineering,
Belgrade, delivered presentation titled Integrated
trigeneration system for the energy supply of the national
stadium PPPPN complex. Cooling energy within the
trigeneration plant complex is produced in absorption
chillers using (waste) thermal energy from the exhaust
gases at the outlet of the gas turbine, with a total
capacity of 3 x 8.5 MW, and serves as the primary
source of cooling energy.

As a secondary source of cooling energy, compressor
chillers will be used—two of which employ water as the
cooling medium, with a capacity of 2 x 5 MW, while the
third uses a water-glycol solution, with a capacity of
3/2.5 MW. In order for the system to meet the specified
operational requirements, it is necessary to provide
sufficient flexibility of the system to cover all consumer
needs for cooling energy.

For this purpose, the installation of cooling energy
accumulators is planned, which will cover peak demands.
As energy accumulators, the following will be used: TES
— Thermal Energy Storage, with a storage capacity of
about 70 MWh, as well as ice banks with a capacity of 2
X 10 MW.

The produced cooling energy is transported through
the primary chilled-water loop, with a temperature
regime of 5/13 °C, to the TES, whose role is not only
the accumulation of cooling energy, but also to serve
as a hydraulic separator from which the secondary
chilled-water loop is supplied.

Through the secondary chilled-water loop, cooling
energy, also in the 5/13 °C regime, is transported to the
boundary of the complex and then to the consumers.



eHepruja, Takohe y pexxumy 5/13 °C, TpaHcnoptyje go
TpaHuLe KOMMNeKca W nocie 40 noTpoliaya.

[a ou ce obe3beano HecmeTaH paa cuctema, npeasuha ce

W CUCTEM pacxajHe BOAE Ca TEMNEPATYPHUM PEKUMOM
30/35 °C, koja he cnyxuTu 3a notpede xnahewa pacxnagHux
MallKHa. Y Ty cBpxy ce npesasuha yrpagkwa 12 pacxnagHux
Kyna kanauuteta 12 X 4,9 MW, ca nparehum uesoBoguma u
NYMMNHOM CTaHHULIOM.

Konernnvua Cowa Barnep, UNEP, rosopuna je Ha Temy
PoaHa vHTerpaumja y cexktopy pacxnaje v Knumartusauuje.
Y ipesentmauuju je uctpaxuna unuyujamuse UNEP
OzonAction nporpama 3a UHTErpaumjy pojHe nepcnekTuse
y cekTop xnahewa v kiMmaTtrusauuje, Harnawasajyhu 3Hauaj
MHKJTY3UBHHUX MOJIMTHKA W MPAKCH Y MOCTH3aky €KOJOLKE U
JpYLITBEHE 0PHKHBOCTH. Kpo3 LM/baHe akTUBHOCTH Kao LWITO
Cy POAHE NpoueHe, U3paja MH(OPMATUBHUX MaTepujana

W pEerMoHanHe pajuoHHLEe, NpOrpam MMa 3a Lub Aa ce
nosabasu cucTeMckuM Dapujepama ca Kojuma ce KeHe
CyO4aBajy Kao pajHa CHara y TOM CeKTopy.

K/byuHe MHTEPBEHLMjE YKbYUYjy NOAPLIKY HALWOHATHUM
pasvOHMLAMa 3a TEXHWYAPKE, Kperpare poaHO OATOBOPHOT
PaAHOr OKPY)KEeHa, Ka0 U MPOMOLIHjYy MEHTOPCTBA M
Kamnawa 3a BMabMBOCT. [logauu m3 aHketa ,Women in
Cooling” ncTnuy 13a3oBe NoNyT OrpaHUUYeHor NpUcTyna
odykama, JUCKPUMHUHALMJE Ha PAflHOM MECTY W HEJOBO/bHE
3aCTYM/bEHOCTH Y pyKkoBoaehum ynorama, anv UCTOBPEMEHO
OTKPHBAjy CHaXXHY MOTHBALIMjY KE€HA Aa AONPHUHECY 3aLUTHTH
KMBOTHE CPEJMHE U MHOBALMjaMa y CEKTOPY.

Cryauja cnyyaja u3 3umdadsea nokasyje TpaHcOpmMaTUBHU
YTHLAj POAHO UHKIY3UBHWX CTpaTeruja, uctuuyhu

nosehaHo yuewhe W nMaEpCTBO XKeHa y cekTopy xnahemwa

W KnuMatusauuje. lpeseHTtauunja Harnawasa notpedy 3a
KOHTMHYMpPAHUM 00pa3oBakeM, CpoBOHEHEM MOAUTHKA U
mehyHapoaHOM capashom Kako DU ce noacTakie jeaHake
MOTYRHOCTH W OCHAXXHJE XKEHE Ka0 K/bYUHH aKTEPH Y 3aLTHTH
030HCKOT OMOTaua M KiMMe.

Cecwujy je 3akbyuno Konera luuko Ysenau, Copeland™,
npeseHtauujom Copeland™ mexHonoiuja caupanHux
Komipecopa 3a CO, WpaHcKpuuuHe UpUMeHe y KOMepUUjanHoj
pacxnagu. Uctakuyta je Copeland-osa CO, ckpon
TEXHOJI0THja KOja HYAH MOTEHLHMjaNHE YIITEAE Y YKYMHHUM
TPOLIKOBHMMA BJACHULITBA — W pellete nekcudunuuje Hero
vKaja paHuje. Bucoka emMKacHOCT 1 MUHUMANHW TPOLIKOBH
— oba dakTopa HMKaja HUCY duna TpaxkeHuja y cektTopy
manonpojaje xpaHe. Y 3aXTEBHOM KOHKYPEHTCKOM OKpYKehY,
0Ba JBa €/1eMeHTa NpeacTaB/bajy K/byy EKOHOMCKOT ycnexa.
Mpumena CO, ckpon TexHonoruje komnanuje Copeland
omoryhaBa ManonpojajHUm NaHLMMa 3HAUajHO CMatEE
YKYMHHMX TPOLIKOBA BJIACHUILTBA DycTep cHCTEMA KOjU paje
ca CO,. NMoteHuujanHe ywreae odyxsartajy CBE CETMEHTE: OF
HabaBKe A0 TPOLIKOBA OApXKaBara, deHedHTH ce ocTBapyjy
TOKOM LIeNIoT XKMBOTHOT LUuKknyca. [opes Tora, COncTBeHo
pewemne ca CO, MOXe Ce KOPUCTUTH Y MarbUM NpoCToprMMma
M MPUMEHUBATH Y PA3THYUTUM KITMMATCKUM YCIOBUMA,
merajyhu KbyyHe nokasartesbe y Npouecy JOHOLWEHA 041yKa
KpajibHX KOPUCHHKA.

Copeland-oBo pewete ca CO, yk/byuyje HOBY reHepauujy
ckpon komnpecopa ca CO, KOju Cy MatbH, NaKILK W
€KOHOMHYHHM)H Of, KOMNpecopa TPaAHLMOHANHO KOpHUWheHHX
y doocrep cuctemuma. [JoaaTtHO, HOBA MHTETPUCAHA
TEXHONOrMja JMHamMHUuKe urekuuje nape (dynamic vapor
injection — DVI) enumunuiLe notpedy 3a napanenHom
KOMMNPEeCHjom, ofp:kaBajyhu BUCOK HMBO eHKaCHOCTH
cucTema.

WHoBatuBHa TexHonoruja DVI u ynpaBmbawe KOMNOHEHTaMa
NnyTeEM UHTENHUreHTHe enekTpoHrke obe3dbehyjy HajBully
CE30HCKY €(PUKACHOCT KPO3 KOHTHHYHpaHO npahewe 1
edukacHo nogewasamwe napamerapa KOMMNOHEHTH.

To ensure uninterrupted operation of the system, a
cooling-water system with a temperature regime of
30/35 °C is also planned, which will serve for the cooling
needs of the refrigeration machines. For this purpose,
the installation of 12 cooling towers with a capacity of
12 x 4.9 MW is foreseen, together with accompanying
pipelines and a pumping station.

Ms Sonja Wagner, UNEP, delivered her presentation
titled: Gender Integration in the Refrigeration and
Air-Conditioning Sector. She explored UNEP OzonAction
program initiatives for integrating gender perspectives
into the refrigeration and air-conditioning sector,
emphasizing the importance of inclusive policies

and practices in achieving ecological and social
sustainability. Through targeted activities such as gender
assessments, preparation of informational materials,
and regional workshops, the program aims to address
systemic barriers women face as a workforce in this
sector.

Key interventions include support for national
workshops for female technicians, creation of
gender-responsive work environments, promotion of
mentorship, and visibility campaigns. Data from the
*Women in Cooling* survey highlight challenges such as
limited access to training, workplace discrimination, and
insufficient representation in leadership roles, while also
revealing strong motivation among women to contribute
to environmental protection and innovation.

A case study from Zimbabwe demonstrates the
transformative impact of gender-inclusive strategies,
showing increased participation and leadership of
women in the refrigeration and air-conditioning sector.
The presentation emphasized the need for continuous
education, policy implementation, and international
cooperation to foster equal opportunities and empower
women as key actors in protecting the ozone layer and
climate.

The final presentation in the Forum was by Mr. Dinko
Uzelac, Copeland™, tidled: Copeland™ Scroll Compressor
Technology for CO, Transcritical Applications in Commercial
Refrigeration.* He presented Copeland'’s CO, scroll
technology, which offers potential savings in total
ownership costs and a more flexible solution than ever
before.

High efficiency and minimal costs—both factors have
never been more demanded in the food retail sector.
In a demanding competitive environment, these two
elements represent the key to economic success.
Copeland’s CO, scroll technology enables food retail
chains to significantly reduce total ownership costs of
booster systems operating with CO,.

Potential savings cover all segments: from procurement
to maintenance costs, benefits are realized throughout
the entire lifecycle. Moreover, Copeland’s own CO,
solution can be used in smaller spaces and applied in
different climate conditions, changing key indicators

in end-user decision-making. The solution includes

a new generation of CO, scroll compressors that are
smaller, lighter, and more economical than compressors
traditionally used in booster systems.

Additionally, the new integrated dynamic vapor injection
(DVI) technology eliminates the need for parallel
compression, while maintaining high system efficiency.
Innovative DVI technology and intelligent electronic
component control ensure the highest seasonal
efficiency through continuous monitoring and effective
parameter adjustment.
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Mapuja Mutposuh, Cowa Barnep
u gou. Ap Munena Otosuh

(cene, cnesa).

bojaxa Pagecku

(33 rOBOPHULIOM)

Marija Mitrovi¢, Sonja Wagner
and Assist. prof. Milena Otovic
(sitting left-to-right)

Bojana Radeski

(speaking)

AKTyenHe v 3aHumbHBE Teme 56. Konrpeca dune cy pasmar-
paHe y OKBUpY cecuje 3axkoHogasHe olyuje u donutauxa o HFC-
uma y Cpduju u espolicka peiynaimued o ¢-lacosumd, oApHaHe
apyror aaHa Kowrpeca, y yersptak 11.12.2025. roguHe y canu
1 Xane 4 beorpaackor cajma.

Cecujom cy npeacenaBane goueHT Ap Munena Otosuh,
Yuusep3sutet y beorpagy, MawwuHcku dakyntet beorpas

1 konernnrua Cowa Wagner (UNEP). Csu npujasmbenu
npeAaBayu Cy ce 0Aa3Baau W CBOja NPeaBakba U3NOXKUIN Y
npensuheHUM TEPMUHKMA Y3 HE3HATHO Npodujatbe NaaHu-
paHor BpemeHa. [peaaBawKrma je NnpucyCcTBoBana M rpyna
JKEHA eKkcnepara y 0dnacTu pacxiajHe TEXHUKE y OpraH13alun-
ju UNEP-a.

Cecujy je oteopuna rha bojana Papecku, pykosogunauy py-
Me 3a 3alWTHUTY 030HCKOT omoTaua y Ofemery 3a 3aWTUTy
Ba3Ayxa M 030HCKOT OMOTaua, y OKBUpY Npe3eHTauuje AKius-
HOCIIU HOCTEeUeHOT CMAtbeta HOTAPOUIE YYOpOYI/b0BOJOHUKA Y
Petiydnuyu Cpduju y kojoj je nana npernes mehyHapogHor 1
HaUMOHAHOT 3aKOHOJABHOT OKBMpPA y 00/1aCTH 3aLWWTHTE 030H-
CKOT OMOTaya W KoHTpone dhayopoBaHKWX racosa ca edekx-
TOM cTakneHe dawTe, ca nocedHUM OCBPTOM Ha cripoBohemne
npeyseTtux odasesa Penybdnuke Cpduje y cknagy ca beukom
KOHBEHLMjOM, MOHTpPEaNCcKMM NpoTOKOOM W HErOBUM aMaHj-
MaHWMa, yKbydyjyhu v amanaman m3 Kuranuja. MNpukasaxe cy
KOHTPOJIHE MEPE 33 CMatbeHhe NPOU3BOAHE W noTpowme HFC
CYNCTaHUM, Kao W pe3ynTaTv [0Caallbhe UMIIEMEHTALIMjE,
yK/byuyjyhu ycnocrasmbatbe CHCTEMA A03BOA W KBOTA, 3aMp-
3aBatwe notpowme HFC cynctanun y 2024. roaunu, ytephu-
Batbe DasHe notpouwwe U yBohemwe kBoTa 3paxenux y tCO,
ekBuBaneHTa. Penydnuka Cpduja je ucnynuna odasese y
OKBWPY rpyne A-5, y3 nocTteneHo cMakeme yBo3a dayopoy-
I’bOBOAOHHKA. [TocedHa naxmwa nocseheHa je HaUHMOHATHUM
NPONMUCHMA W KOHTPOHUM MEXaHW3MHMa, NPe CBEra HOBOM
3aKoHy 0 3aWTKTH Ba3ayxa, ca npatehum ypeadama, 3atum cu-
cTemy ceptvduKaumje, eBUAeHLHje, U3BELTaBatba, HHCMEeK-
LIMjCKOT HaA30pa M Ka3HEeHUX OApeadH. Y 3aBpwHOM aeny
npuKasaHe cy Tekyhe W nnaHWpaHe NpojekTHe aKTHBHOCTH,
yKbyuyjyhu HauvoHanHu nnaH cmMakera notpolke day-
opoyrbosoaoHuka (KIP), nunot-npojexrte y obnactu enep-
retcke ecMKacHOCTH, Kao M aKTMBHOCTH (DMHAHCHPaHE 13
MyntunatepanHor doHga. 3akmbyuyje ce aa je ycnocTaBbeH
(pyHKLMOHANAH PErynaTtopHH U MHCTUTYLIMOHANHH OKBHP, Y3
KOHTHHYWPaHHW paj Ha Jambem yHanpehewy mepa v ucny-
taBatby MefhyHaposHux obaBe3a y 0bnacTu 3alTHTE KHUBOTHE
CPeAWHE W KITMMATCKUX NPOMEHa.

Y okBUpY npe3eHTauuje pasa noj Hasusom M3aszos ca kojum
ce cyouagamo 1. Alexander Cohr Pachai, u3 ACP Global
Consultancy aps, [JaHcka, aHanM3upa caBpemeHe rnodan-
He eKONOLIKE U3a30Be, Ca NOCEDHUM OCBPTOM Ha ynory giy-
OpPHUCAHUX je,[l,Hl-bel-ba y )J,erpa,uau,njn XHUBOTHE CPEAHHE. ,D,OK
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The session chairs were Associate Professor Dr. Milena Oto-
vi¢, University of Belgrade, Faculty of Mechanical Enginee-
ring, and colleague Ms Sonja Wagner (UNEP). The lectures
began with a slight delay compared to the planned schedu-
le, but all registered speakers attended and presented the-
ir lectures within the designated time slots, with only minor
overruns. A group of women experts in the field of refrige-
ration technology, organized by UNEP, also attended.

The session was opened by Mrs. Bojana Radeski, Head of
the Ozone Layer Protection Group in the Department for
Air and Ozone Layer Protection, with the presentation Ac-
tivities for the Gradual Reduction of Hydrofluorocarbon Con-
sumption in the Republic of Serbia. This presentation provided
a comprehensive overview of the international and natio-
nal legislative framework in the field of ozone layer pro-
tection and control of fluorinated greenhouse gases, with
special emphasis on the implementation of Serbia’s obliga-
tions under the Vienna Convention, the Montreal Protocol
and its amendments, including the Kigali Amendment. Con-
trol measures for reducing the production and consump-
tion of HFC substances were presented, along with the
results of implementation so far, including the establish-
ment of a system of permits and quotas, freezing of HFC
consumption in 2024, determination of baseline consump-
tion, and introduction of quotas expressed in tCO, equi-
valent. It was emphasized that the Republic of Serbia has
fulfilled its obligations within Group A-5, with a gradual re-
duction in HFC imports. Special attention was devoted to
national regulations and control mechanisms, particularly
the new Law on Air Protection and accompanying decrees
regulating the handling of ozone-depleting substances and
fluorinated gases, certification systems, record-keeping, re-
porting, inspection oversight, and penalty provisions. The
final part presented ongoing and planned project activities,
including the National Plan for Reducing Hydrofluorocar-
bon Consumption (KIP), pilot projects in energy efficiency,
and activities financed from the Multilateral Fund. It was
concluded that a functional regulatory and institutional
framework has been established, with continuous work on
further improvement of measures and fulfillment of inter-
national obligations in the field of environmental protecti-
on and climate change.

Within the presentation The Challenge We Face, Mr. Ale-
xander Cohr Pachai, from ACP Global Consultancy aps,
Denmark, analyzed contemporary global environmental
challenges, with particular focus on the role of fluorinated
compounds in environmental degradation. While the pro-
blem of ozone layer depletion was successfully addressed
by the Montreal Protocol, issues such as global warming,
chemical pollution, and widespread use of per- and polyflu-




je npodnem owTeherwa 030HCKOr OMOTaua yCNewWwHo pellaBaH
MouTpeanckum npoTokoaom, Npodaemu Kao WTo cy rnodan-
HO 3arpeBame, XeMHjcko 3arahere W wupoka ynorpeda nep-
1 nonudnyoprcanux ankun cyncranuu (PFAS) ocrtajy camo
JenMMUYHO perynucanu. Hakon ykupawa CFC u HCFC cyn-
cTaHuM, npenasak Ha HFC racose cmamHMo je yTvuaj Ha
030HCKM OMOTay, a1 je UCTOBPEMEHO JOBEO A0 3HAuajHOT
JOMpHHOCa rNodanHOM 3arpeBatby, WTO je Pe3yaTupano
HOBMM MefyHapOAHWUM MHHLMjaTUBAMA, YKbYUyjyhu npoTto-
Kon u3 Kjota, Mapucku cnopasym v amanaman u3 Kuranuja,
Kao W NnoowTpaBakem perynatuse o cd-racosuma Espon-

cke yHuje. MocebHa naxwa nocsehena je PFAS jeaumetsu-
Ma Mo3HaTHM Kao ,BEYHE XEMHKANHjE", KOjUX UMa CBYAa — Of
KNUMaTH3auuje, pacxaagHe TEXHUKE W TOMOTHUX NyMIH,
npeKo no/bonpuBpese, MeAHLIMHE U NPOTHUBMOXKAPHE 3aLUTHTE,
no rpaheBMHapCTBa, €1eKTPOHUKE W MPOU3BOAA 3@ IMUHY Hery.
MocebaH akueHaT cTasmeH je Ha TFA (enrn. trifluoroacetic
acid — pudnyopocrupheTtHa kucenvHa), jeaiHom of
HajpacnpocTpakbeHHjux U Hajnpodnematununjux PFAS jeau-
HhEHa KOja Ce LUMPOKO KOPHUCTE Y MHAYCTPHjU U NPEACTaB/bajy
JyroTpajaH pU3KK N0 eKOCHCTEME W 34paB/be byaH. YKasaHo
je na he Benuku feo PFAS cynctaHuu GUTH perynncaH y oKkBu-
py CTOKX0AMCKE KOHBEHLHjEe O MeP3UCTEHTHUM OPraHCKUM
3arahuBauuma, ok je dyayhu perynatopHu okBup 3a dny-
OpHCaHE racoBe Ha rodajHOM HUBOY W Aa/bE HEU3BECTaH. Y
EBponckoj yHuju ouekyje ce kKbyuHa ynora EBponcke areHuuje
3a xemukanuje (ECHA), y3 cnoxen npouec ycarnalabata ms-
mehy MHCTUTyuMja 1 Ap:kaBa unanuua. MpeseHTauuja nokasy-
je [la cy TEXHHUKA pelletba 3a npenasak Ha NpUpojHe pajHe
¢nynpe y Benukom dpojy npumena Beh goctynHa v jokasaHa,
y3 penaTMBHO mane TexHonoluke usmene. Hako ogpehenn
M3a30BH 0CTajy (nocedHo y 0bnacTu 3anTuBatba, Masuea
€EKTPOHCKMX KOMMOHEHTH) 3aK/byyyje ce Aa npenasak Ka
de30eHUjUM 1 O PKUBHJUM pELIEHHMA BULLE HUjE NMHUTakE
TEXHHYKEe U3BOA/LMBOCTH, Beh NONMTHUKE BObE U perynatop-
He oany4HocTH. Ha kpajy npesentauuje konera lMavau ynyhyje
jacaH no3uB 3aKOHOAABLMMA, HHAYCTPHH U APYLITBY Y LETHUHU
na penyjy dbnaroBpemMeHo v OArOBOPHO, Aa du ce 0de3deaunnu
O/IpKMBH YCNIOBH XKHWBOTA 3a dyayhe reHepauuje.

MpeseHTtaunjy nog Hasusom Cepiiudukauuja 3a pag ca ¢ny-
0pOBAHUM 1ACOBUMA CA ePEKTTIOM CIAKNEHE Dauwilie U CyAcTian-
uama koje owtmehyjy o3oncku omotmau y CpOuju npeactaBuna je
rha Mapuja Mutposuh, 13 Ozemetsa 3a 3aWTUTY Basayxa U
030HCKOT OMOTa4a MUHHUCTApCTBA 3aLUTHTE KHUBOTHE CPEAH-
He Penydnuke Cpbuje. KonernHuua ce ocBpHyna Ha CUCTEM
cepTudUKaLMje 1 M3jaBatba 03BONA 3@ paj ca CyncTaHuama
Koje owrehyjy 030HCKM OMOTay W hlyOpOBaHWUM racoBH-

Mma ca edextom ctakneHe dawre y Penydnuun Cpduju v noa-
ceTuna ja MuHucTapcTBo u3gaje ceptudukare A u b, koju cy
o0baBe3Hu 3a ocode koje 0daBmajy cepBUCHpatbe U CaKynbate
OBHX CYMCTaHLM, JOK CEPBUCH A00Mjajy N03BOAE 3a 0DaB/batbe
0BWX aKTUBHOCTH. CepTHHKATH BaXKe NeT rofMHa W IMUHH

Cy AOKYMEHTH CepBHCepa, JOK J03BOJIE BAXKE TPH rOJHHE Y3
moryhHocT npoayxeta. Cuctem ykibyuyje odyke, nonarame
MCNUTA, NOAHOLEHE 3aXTeBa ca npatehom JOKyMeHTaLHjoM,
Bohemwe eB1AeHLWje 0 KONMMYMHAMA CYNCTaHUM U PEJOBHO H3-
BewTaBae MuHUcTapcTBy. HoBM 3aKOH 0 3alUTUTH Basayxa
JOAATHO je yHanpeauo perynatopHu OKBUp, npeunsupajyhu
obasese, 3adpaHe W ka3He 3a HemowToBake nponuca. [lo caja
je nzpato npeko 1000 ceptudpukata A v Buwe on 1800 ceptu-
¢dukata b, npu uemy je rocnoha Mutposuh uctakna aa camo
[Be KeHe UMajy cepTuduKaT A v 12 eHa uma ceptudukat b
KaTeropuje. 3aK/byueHo je aa ceptudrkaumja, A03Bone, 0dyKe
M MHCMEKLMjCKH Ha30p NPEACTaB/bajy KbyYyHE MEXAHWU3ME 3a
cnpoBohete MehyHapoaHUX W HALMOHANHWX 0DaBe3a M KOH-
THHYMpaHO yHanpeherwe 3aluTHTe KUBOTHE CPeAHHE W KTUMaT-
CKMX MPOMEHa.

300r 3aHMM/BUBHMX M3/1arama W CTPYUHE W KOHCTPYKTHBHE AH-
CKYCHj€e HaKOH OAp)KaHUX Npe3eHTalMja BpEME Tpajatba Cecuje
J& Mano nNpojyeHo.

oroalkyl substances (PFAS) remain only partially regulated.
After the phase-out of CFC and HCFC substances, the tran-
sition to HFC gases reduced the impact on the ozone la-
yer but simultaneously contributed significantly to global
warming, leading to new international initiatives including
the Kyoto Protocol, the Paris Agreement, and the Kiga-

li Amendment, as well as stricter EU regulation on F-gases.
Special attention was devoted to PFAS compounds, known
as “forever chemicals,” used in a wide range of applicati-
ons—from air conditioning, refrigeration, and heat pumps,
through agriculture, medicine, and fire protection, to con-
struction, electronics, and personal care products. Particu-
lar emphasis was placed on TFA (trifluoroacetic acid), one
of the most widespread and problematic PFAS compounds,
used in numerous industrial, technical, and consumer ap-
plications, representing a long-term risk to ecosystems and
human health. It was noted that a large portion of PFAS
substances will be regulated under the Stockholm Con-
vention on Persistent Organic Pollutants, while the future
global regulatory framework for fluorinated gases rema-
ins uncertain. In the European Union, a key role is expec-
ted from the European Chemicals Agency (ECHA), with a
complex process of harmonization among institutions and
member states. The presentation showed that technical so-
lutions for transitioning to natural refrigerants in many
applications are already available and proven, requiring re-
latively minor technological adjustments. Although certa-
in challenges remain (especially in sealing, lubricants, and
electronic components), it was concluded that the transi-
tion to safer and more sustainable solutions is no longer a
matter of technical feasibility, but of political will and re-
gulatory determination. At the end of the presentation, Mr.
Pachai issued a clear call to legislators, industry, and soci-
ety as a whole to act promptly and responsibly, in order to
prevent long-term consequences for human health and eco-
systems and to ensure sustainable living conditions for fu-
ture generations.

The presentation Certification for Work with Fluorinated Green-
house Gases and Ozone-Depleting Substances in Serbia was de-
livered by Mrs. Marija Mitrovi¢, from the Department for
Air and Ozone Layer Protection, Ministry of Environmen-
tal Protection of the Republic of Serbia. She addressed the
system of certification and permits for working with ozo-
ne-depleting substances and fluorinated greenhouse gases
in Serbia, reminding that the Ministry issues Certificates

A and B, which are mandatory for individuals performing
servicing and collection of these substances, while servi-

ce companies receive permits to carry out these activities.
Certificates are valid for five years and are personal docu-
ments of the technicians, while permits are valid for three
years with the possibility of extension. The system includes
training, examinations, submission of applications with ac-
companying documentation, record-keeping of substance
quantities, and regular reporting to the Ministry. The new
Law on Air Protection has further improved the regulato-
ry framework, specifying obligations, prohibitions, and pe-
nalties for non-compliance. So far, over 1,000 Certificate A
and more than 1,800 Certificate B documents have been is-
sued, with Mrs. Mitrovi¢ noting that only two women hold
Certificate A and twelve women hold Certificate B. It was
concluded that certification, permits, training, and inspec-
tion oversight represent key mechanisms for implementing
international and national obligations and continuously im-
proving environmental protection and climate change miti-
gation.

Due to the interesting presentations and professional, con-
structive discussion following them, the session lasted
slightly longer than planned.
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MoceTa )xeHa ekcnepaTta y 00/1aCcTH pacxnagHe TEXHUKe

y opranu3auuju UNEP-a

Toxom 56. KI'X konipeca UNEP je, y cknoily cgoje gyioioguuire capagrwe ca CMEUTC-om

— Apywinsom 3a KI'X, opianu3osdo uuitiag Hu3 akidusHociu. OpTaHu308aH je OKpyInu citio 0 pacxndagHoj
THEXHONO0TUjU, KAO U HEPOPMANHU CACTIAHAK CA TPYTHOM HeHA, CIUPYUHAKA 3a PACXTAGHY WEXHUKY, KAKO Ou
fiogenune ceo0ja UcKyciiea, upocaegune game ungopmauuje o Konipecy u okpyinom citiony u ogiogopune Ha

€BEHWYanHa uumara KOja Ou moine UMatiu.

Visit of Women Experts in the Field of Refrigeration

Technology Organized by UNEP

During the 56™ International HVAC&R Congress and Exhibition, UNEP, as part of its long-standing cooperation
with SMEITS — the Society for KGH, organized a series of activities. A roundtable on refrigeration

technology was held, as well as an informal meeting with a group of women experts in refrigeration,

in order to share their experiences, provide further information about the Congress and the roundtable,

Hakon CeeuaHor otBapata u lNnenapHe cecuje, UNEP-
0Ba AeNerauuja }eHa nocetuna je deorpagcky MawuHCKu
dakyntet. lomahuH nocete, a yjeaHo U jefaH 0 yYeCHHUKa
CacTaHKa 3a XXeHe excnepre y 0dnacTu pacxnajHe TEXHHUKE,
duna je poueHt Ap Munena OTtosuh.

KonernHuue v npeacraBiuke opranusauuje UNEP je y ume
ynpase dakynteta nosapasuna npoaekaH 3a mehyHaposHy
capaamwy W pa3soj npod. ap Maja Topoposuh, koja je
YKPaTKO yno3Hana rocte ca AeNaTHOCTUMA U MOJyAUMa
Makynrera.

KonernHuue u3 Kuprucrana, Ipysuje, MNomcke, Cesephe
MaxkepnoHuje 1 AnbaHuje Mmane cy HakOH No3ApaBHe
peuun npunuky na nocete AepoTtyHen v Jlabopatopujy
33 XMAPayNTMUYHE MALLMHE U EHEPreTCKE CUCTEME, T
JlabopaTtopujy 3a TEpMOTEXHHKY.

NomahuH nocete AepotyHeny duo je konera Munouw
JaHy3oBwuh, BULLKM CTPYUYHHM capaAHUK Npy Kateapu 3a
Ba3AyxonnoscTBo. [0CTMMA je ucnpruyao Kpatak uctopujat
HAaCTaHKa aepoTyHENA M YMO3HA0 UX Ca TEXHONOTHjOM M
HauMHOM paja. HakoH AemoHcTpauuje pasa aepoTyHena
KONErMHuLEe Cy Ca OCMEXOM Ha WLy HacTaBuie odunasak
Jlabopatopuje 3a xuapaynuuHe malluHe.

Y Nlabopatopuju 33 XxMapayn1MuHe MallKHE W eHepreTcke
CUCTEME UX je gouekao konera Munan bynajuh,
MCTpaXMBay Ha UCTOMMEHO) KaTeapu, Koju je yno3Hao
YYECHHKE CKyna ca OTBOPEHWM aepPOTYHEIOM 33
Kanudpawumjy COHAHM U UCMHTHBAHE BEHTUNALMOHE ONpeMme,
CUCTEMOM 3a Kanudpauujy mepaya npoToka 3anpeMHUHCKOM
METOJ0M W OPOjHUM CTYAEHTCKUM MHCTanauujama.

Ha kpajy cy roctv umanu npuauky aa nocete J/labopartopujy
3@ TEPMOTEXHHKY Y KOjOj CY CE HajAyXe 3apKaH.

Konera Bnagumup YepHuuKWH, acUCTEHT Ha KaTeapu 3a
TEPMOTEXHHKY, UX je YN03Hao ca pafom nadbopaTtopuje U
CUMCTEMHMMA KOjH CE KOPUCTE KaKo 3a nadopaTtopujcke Bexbde
Ha NpeJMeTUMa pacxnajHe TEXHUKE, TaKo U 3a 0dyke
E€HEPreTCKMX MEHALIEPa y OKBUPY WHAYCTPHjCKE EHEPTETHKE.

KonervHuue cy nokasane W3y3eTHy 3aMHTEPECOBAHOCT 3a
NpeAcTaBbeEHE CUCTEME. 3ajeJHHUKH 3aK/byUaK yYecH1La
nocete je na M Te Kako noctoju moryhHoct 3a dyayhy
capaawy ca MawuHCKUM QakynTeToMm.

Y oKkBMpY HeOpManHOr cactaHka duno je peuu o

pa3sHMM M3a30BMMa M MOTYRHOCTUMA JKeHa y pacxianu U
eHepreTuud. Y npujaTHoj aTMocdepu yuecHHUe cacTaHka
Cy KOHCTAaToOBa/E Ja je BpPOj KeHa MHXKEHwEPA pacxnaiHe
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and answer any questions they might have.

After the Opening Ceremony and Plenary Session, the
UNEP female delegation visited the Faculty of Mechanical
Engineering in Belgrade. The host of the visit, and at the
same time one of the participants in the meeting for
women experts in refrigeration technology, was Assistant
Professor Dr. Milena Otovic.

On behalf of the Faculty administration, the colleagues and
UNEP representatives were welcomed by Vice-Dean for
International Cooperation and Development, Professor Dr.
Maja Todorovi¢, who briefly introduced the guests to the
Faculty activities and modules.

The colleagues from Kyrgyzstan, Georgia, Poland, North
Macedonia, and Albania then had the opportunity to visit
the Aerodynamic Tunnel and the Laboratory for Hydraulic
Machines and Energy Systems, as well as the Laboratory
for Thermotechnics.

The host of the Aerodynamic Tunnel visit was colleague
Milo$ Januzovié, Senior Research Associate at the
Department of Aeronautics. He presented a brief history
of the tunnel development and introduced the guests to
its technology and operation. After a demonstration of the
tunnel work, the colleagues continued their tour of the
Hydraulic Machines Laboratory.

In the Laboratory for Hydraulic Machines and Energy
Systems, they were welcomed by colleague Milan Bulaji¢,

a researcher at the same Department, who introduced the
participants to the open aerodynamic tunnel for probe
calibration and ventilation equipment testing, the system
for calibrating flow meters using the volumetric method,
and numerous student installations. Finally, the guests had
the opportunity to visit the Laboratory for Thermotechnics,
where they stayed the longest.

Colleague Vladimir Chernicin, Assistant at the Department
of Thermotechnics, introduced them to the laboratory
work and the systems used both for laboratory exercises

in refrigeration courses and for training energy managers
within industrial energy. The colleagues showed great
interest in the systems presented. The joint conclusion

of the participants was that there is indeed significant
potential for future cooperation with the Faculty of
Mechanical Engineering.

During the informal meeting, various challenges and
opportunities for women in refrigeration and energy were
discussed. In a pleasant atmosphere, the participants noted
that the number of women engineers in refrigeration is
evidently small compared to their male colleagues, but that



TEXHWKE EBUEHTHO ManW npema dpojy Konera mywkor
nona, anu aa ce npumehyje TeHaeHUKja nopacta y ogHocy
Ha Nepvoz 0j Npe HEeKONMKO rofuHa. Miane Koneruuuue cy
nocedHO Harnacuse nocTojare pasnnka y TMYHOM AOXOTKY
Y OHOCY Ha WHXXEHEPE MYLLKOT M0Ja 33 UCTE NOC/IO0BE, KAo
Y HejeJHaK OfHOC Of CTPaHe KoNera MyLIKor nona, nocedHo
y noraeny npuxsaTtaka MULbLEHA O MOTEHLHjATHUM
pelehrMa UHKEeHEPCKHX npodnema.

Ocum npahemwa nporpama W CTpy4He NoceTe, KONerMHuLe
Cy MManu BULLIE NPHUIKKA 3@ YMPEXKABathe Ca MHOTODPOjHUM
ydecHUUMMa 56. MefyHapoaHor KoHrpeca 1 u3noxbe o
KX, mehy kojuma cy kokten nodposownuue, Beuepa 3a
yyecHuke u3 uHoctpaHcrea, UNEP-0B kokten v ceeyaHa
BEuepa, Ha Kojoj je npeacraBHMuMma UNEP-a ypyuena
3axBanHu1Ua 33 15 roaMHa HenpekWaHe capajhe ca
Opywrteom 3a KI'X Cpbuje.

TpaauuHoHanHo borat nporpam npunpemmbet je y capagth ca UNEP-om,
MuHucTapcTBOM 3awTHTe XUBOTHE cpeauHe Penybnuke Cpbuje
H MawuHckum dakyntetom y beorpagy

A traditionally rich program was prepared in cooperation with UNEP,
the Ministry of Environmental Protection of the Republic of Serbia,
and the Faculty of Mechanical Engineering in Belgrade

3axsanuuuy UNEP-u 3a 15 rognHa HenpekHaHe capajbe NPHMHIH Cy
r. llenuc Touuues u rfja Myrype Kube

The certificate of appreciation issued to UNEP for 15 years of continual
collaboration was handled to Mr. Denis Toichiev and ms. Mugure Kibe

there is a noticeable upward trend compared to several
years ago. The younger colleagues particularly emphasized
the existence of differences in personal income compared
to male engineers for the same jobs, as well as unequal
treatment by male colleagues, especially regarding the
acceptance of their opinions on potential solutions to
engineering problems. Beyond attending the program

and technical visits, the colleagues enjoyed multiple
opportunities to network with participants of the 56t
International HVAC&R Congress and Exhibition.

These included the welcome cocktail, the dinner for
international delegates, UNEP reception, and the formal
gala dinner. At the gala, UNEP representatives were
honored with a certificate of appreciation, marking 15
years of uninterrupted collaboration with the Serbian
HVAC&R Society.

KoHTakTH
Penybnuka Cpbuja, MHHHCTApCTBO 3alUTHTE XHBOTHE CPESHHE

bojana PageckH, pykosogunay pyne 3a
3aWTHTYy 030HCKOT OMOTaua
Email: bojana.radeski@eko.gov.rs

JpywTso 3a KI'X Cpbuje

Jou. np Munena Otosuh
Email: motovic@mas.bg.ac.rs

UNEP OzonAction, Paris

[enuc Tonunes, KoopauHatop nporpama 3a
Espony v LentpanHy A3ujy v rnodanHy usrpaamwy kanauyureTa
denis.toichievi@un.org

Contacts
Ministry of Environmental Protection of Serbia

Ms. Bojana Radeski, Head of Group for
Ozone Layer Protection
Email: bojana.radeski@eko.gov.rs

Serbian HVAC&R Society
Assist. prof. Milena Otovic
Email: motovic@mas.bg.ac.rs
UNEP OzonAction, Paris

Mr Denis Toichiev, Programme Management Officer
(Europe and Central Asia and Global Capacity Building)
denis.toichievi@un.org
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