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3awTuTa Ha 030HCKaTa 06BMBKa — MefyHapoaHW AOroBopU

-BreHcka koHBeHLMja 3a 3aluTiTa Ha 030HCKaTa 0bBuBKa (1985)

-MoHTpeancky NpoToKOA 3a CyMNCTaHLIMATE LWTO ja 0CMPOMaALLlyBaaT 030HCKaTa 06BVBKa
(1987)

-JToHAOHCKM aMaHaMaH koH MoHTpeanckinoT npotokon (1990)

-KoneHxareHLUk/ aMaHaMaH KoH MoHTpeancknoT npotokon (1992)

-MoHTpeanckn aMaHaMaH koH MoHTpeanckmoT npotokon (1997)

-AMaHaMaH of MekuHr (1999)

Okony 3000 2oguHu n.H.e.: lNpezepBayuja Ha xpaHama co Kopucmerbe Ha ageroe
3anoyHano ywme 6o 6peMemo Ha gpe6Huom E2unem npeky ynompe6a Ha Mpa3.

197u Bek: YnoTpe6a Ha NpUpoAHM NagUNHM CpeacTBa.

1869: AMepukaHeuoT Taguyc /loj ro u3rpaaun NpBUOT NOroH
3a naferbe Co jarnepon ABOOKCMA.

1876: lepmaHeuoT Kapn ¢oH lnHAae ja nsrpapun npeata
MallvHa 3a NafeHe Co aMoHujak.

-[Nopaan cBojaTa eHepreTcka erKacHoOCT Kako W

OA/IMYHWTE CBOjCTBA Ha NafeHe, aMOHW}aKoT Kako

CPeacTBO 33 Naferse ce ynoTpebyBa BO 0b61acTa Ha
WNHAYCTPUCKOTO Nagere nosexke oa 130 roguHu.

1881: I3rpanba Ha npBWTE NAAMNHN CKNAAULLTA.




CO2 - R744 e efHO 04 HajcTapuTe CpeacTBa 3a Naferbe, HO HerosaTa npuMeHa (co
BoBeayBarbeTo Ha CFCs cpenctBaTa 3a nanewe) e MMHMMM3npaHa. Og 2000-Ta roguHa
MOBTOPHO MOYHYBa [a Ce KOPMCTU BO MOManv aninkauuu, Nopaan HACKMOT NoTeHUMjan Ha
rnobanHo 3atonnysamne (GWP). Ho, nHTepecoT npoaonxyBa Aa pacTe 1 Haora ce nownpoka
NpMMeHa BO HOBOWHCTaNMpaHuTe cucteMn HU3 ceeToT. CO2 kako cpeacTso 3a Nafere uMa
oppeneHy 0cobuHM WTo MoXeby ce HeMoO3HaTK 3a MHXEHEPUTE MO pa3nagHa TeXHUKA; Taka
LUTO 33 MPOEKTUPame, MHCTannpame, paboTere 1 oapxyBarse Ha cncteMm co CO2 notpebHa
enocebHa obyka.

MpenHocTy:

ODP (noTeHuwmjan 3a ocMpoMallyBare Ha 030HCKaTa 06BMBKa) =0

GWP (noTeHumjan HarnobanHo 3atonnysame) =1

Huckauena

YHuBep3anHa 4ocTanHocT

He e TokcnyeH

¢ Hee3ananus

® PenaTMBHO B1COKO HMBO Ha KOHTUHYMpaHa n3noxeHocT o4 5000 ppm

e Bucok BonyMeHckM kanauuteT - Ynotpeba Ha KOMMpecopu Co noMana BOMyMeHCKa
3acaTHMHA

¢ lHcTanauwja o LeBky o moMan avjameTap

¢ [lo6ap noteHumjan 3a 06HOBYBar€ Ha TOMNAMHA

¢ [lobap noTeHUwWjan 3a eHepreTcka eurKacHoCT

HepoctaTtouum:

MHory BUCOKM paboTHM NPUTMCOLM CO NOTEHLMjanHN 6e36eaHOCHN MMMNKALMK

Hucka kputnyHa Touka (+3100)

PenatmBHo BMcoka TpojHa Touka (-56.60C) /5.2 bar

B1COKM MHBECTULMOHN TpOLIOLN

® [locebHy MepkM Ha MpPeTnas3nMBOCT, ONpeMa W MpoLefypu BO TeK Ha AOAM Mepuof Kora
cncTeMuTe He ce BO QyHKLMja

Bucoka ryctmHa Ha napea Bo cnopefba co Bo3ayx

OrpaHu4eHo NpakTMYHO MCKYCTBO BO KOMMaHMM KOU cepBucnpaat
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20Tn Bek: Pa3B0oj Ha CMHTETCKM CpeACTBa 3a NafieHse.

1928: XeMuckata UHOYCTPMja ja pa3Buia CMHTE3aTa Ha XeMUCKUTE Xnopodnyopo-
jarnepogHuTe cpeactea 3a naperbe (CFCs). XnopoT v dnyopoT BO OBUE CUHTETCKM
cpenctBa 3a napgerbe (CFCs) ponpuHecyBaaT 3a HeratuBHWUTE edekTU BpP3 XMBOTHATA
CpeauHa, BKIy4YyBajK1 ro U 0CMPOMaALLyBaH-€TO Ha 030HCKaTa 06BMBKA U BIMjAHMETO Ha
rnobanHoOTO 3aTONNyBaH-E.

1974: HayyHnumTe Lepyn PonaHa n Mapro MonuHa, Bo HayyHa cTaTuhja, objaBeHa BO
cnucanueTo “Mpupoaa”, npeaynpenysaat aeka xnopodnyopojarnepoaunte (CFCs), kou ce
MpOV3B0OJ HA YOBEYKM aKTUBHOCTM, ja 0CMPOMaLlyBaaT 030HCKaTa 06BMBKa.

1977: CeTcky nnaH 3a akumja 3a 030HCKaTa 06BMBKA KOj ro ycBOjyBa YnNpaByBaykuMoT
coBeT Ha [lporpamarta Ha obeanHeTuTe Hauum 3a XmBoTHa cpeamHa (UNEP), 6apajku
WNHTEH3UBHO NCTPa)yBakbe U CriefleH-e Ha cocTojbaTa Ha 030HCKaTa 06BMBKa.

1984: icnuTyBarbe Koe ro CpoBeAyBaaT HayYHULMTE

Ha BpMTaHCKMOT LIeHTap 3a UHCTPaXyBakbe Ha AHTAPKTMKOT,
MoKaXyBa feKa 030HCKaTa Aynka Hag AHTapKTUKOT ce
nojaByBa NePMOANYHO CEKOja MPONeT.




AMoHujak - R717 e cpencTtBo 3a nagerbe kopucteHo noseke of 100 roauHn. Qypu v BO
nepuoaoT Ha roneM pa3Boj BO ynotpebaTa Ha CMHTETCKUTE 3acMTeHM xnopodnyopo-
jarneBooopoav Kako CpeacTBa 3a NafeHbe, aMOHMjaKoT OCTaHan NnonynapeH Bo ronem 6poj
annMKauMm, nopagn CBOMTE OANMYHM TEPMOAMHAMMYKM CBOjCTBA Kako M HMCKaTa LeHa.
Cenak, 3apafun HeroBoTo Masio BNWjaHWe BP3 XMBOTHaTa CpeanHa, nonynapHoctaHaR717 ce
Bpaka Kora e BO Mpallarbe W3Haorakbe Ha anTepHaTMBHWU CPeAcCTBa 3a NafeHe 3a
(nyopupaHuTe jarnesoaopoan.

MpepHocTu:

ODP=0

GWP=0

Hucka ueHa

YHunBep3anHa gocTanHocT

Hwucka ryctmHa Ha napea Bo ciopefba co Bo3ayx
Bucoka epukacHOCT Ha NaAnNHUOT LUMKYC
Buncok kanauuTeT Ha MpeHoC Ha TOMNMHA

Bncok BonyMeHCky kanauuteT

Hwn3ok paboTeH npuTUCOK

CuneH MMPUC KOj CNYXXKW KaKo eprKaceH anapM Bo CNlyyaj Ha UCTeKyBaHba
Manu npeyHMUM Ha LieBHaTa UHCTanauwmja
Mo3HaTo NagnnHo CpeacTBO BO MHAYCTPUWjaTa

HepocraTtouu:

TokcnyeH Haa 25 ppm KoOHUEHTpauuja

3ananuBocCT Npu KoHUeHTpaunjaon 16% -25% o Bo3ayx
Excrnno3vBeH Bo NpMCyCTBO HAa MUHEPANHU Macna

Huncko HMBO Ha MeLaHe CO KOMMPECopPCKo Macno

B1cok noTMCeH NpUTMCOK

MoTpeba on KopuCTeHe Ha pa3najeHa Boaa Unm
ncnapyBayky KOHAEH3aTop

Bucoka peakTMBHOCT Ha 6akap BO NpMCyCcTBO Ha BOAa
MoTpebHa e cneumrjanHa 06yka Npy UTHU ClyYan
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1987: MoHTpeanckmoT nNpoTokon e ycBoeH Ha 16 centemBpu. O 1995-Tata roamHa,
cekojaroamHa ce obenexyBa Kako MeryHapoeH 1eH 3@ 3alUTMTa Ha 030HCKaTa 06BMBKa.

1988: BueHckaTa KOHBEHLMja CTamnyBa Ha cMna Ha 22 CeNTeMBPU.

1989: MoHTpeanck1oT NPOTOKO/ CTanyBa Ha cuna Ha 1 jaHyapu.
-CTanyBa Ha cuna NpBUOT CET Ha KOHTPONHM MepKK 33
Pa3BUEHWTE 3eMj1 BO CKNOM Ha MOHTPeaNCKMOT NMPOTOKOS.




R1234yf (tetpadpnyopnponaH co popmyna CH2=CFCF3) e cpeactso 3a nageHe pa3BreHo
Bo copaboTka Ha Honeywell™y DuPont™. R1234yf e HoBa reHepaumja Ha HFO cpeacteo 3a
naperbe Koe rm KOMBMHMpa Npuao6bUBKUTE BP3 XMBOTHATA CPEAMHA CO OASIMYHU NAAUIHN
kapakTepucTkn. OBa CpeACTBO Ce Npeanara Kako 3aMeHa Ha CpeACTBOTO 3a nagerbe R-134a,
BO ypeamTe 3a knMMaTtusaumja Bo asToMobunute. R1234yf e netanHo TecTypaH v ykaxyBa Ha
CMTYPHO 1 EKOHOMUYHO peLleHme.

MpepHocTu:

ODP=0

GWP=4

CnnyeH KanaumnTeT Ha NafeHse 1 eHepreTcka edukacHocT kako R134a
OpnroBapa Ha cuTe ypeam 3a knMMaTu3auuja WipyM CBeToT

Hucka TokcnyHocT

e o o o o

HepocTtaTtouu:

Hucka 3anannmBocT Ha6.2% - 12.3% KoHUeHTpaumja Ha BO3ayX
Buncoku noyeTHM TpoLwoum

[ononHutenHu Tpowoun 3a Mepku 3a 6esbegHocT

MoTpebHa e cooaBeTHa 06yKa Ha cepBMCEpPU

e e o o
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1990: YneHknTe Ha MoHTpPeanckMoT MPOTOKON €O JIOHOOHCKMOT aMaHAMaH ro
BoCrnocTaByBaat MyntunatepanHMoT OHA 33 MMMIEeMeHTauunja Ha MoHTpeancknot
NPOTOKON Kako odurumjaneH GUHAHCUCKM MexaHM3aM Ha [poTokonoT.

1992: /loHpoHcknoT amaHaMaH (1990 cranyBa Ha cuna).
-MyntunatepanHuoT OoHA CTaHyBa OMepaTuBEH.

-YcBoeHa e mpoLieaypaTa BO C1y4aj Ha HeMOUNTYBaHse Ha oapeabute
Ha MOHTpeanckvoT NPOTOKON.

-®opMupaH e KoMnTeT 3a KOHTpOa Ha MMNAeMeHTaUmjaTa
Ha MoHTpeanckmoT NPOTOKOT.

Pa3BrieHWTe 3eMjy MOCTENEHO MpecTaHyBaaT co ynaTpeba
Ha Xa/l0HW KOV Ce KOPWCTaT BO NPOTVBMNOXapHaTa Onpema,
A0/1eKa Nak 3eMjuTe Kov Ce BO Pa3B0oj 0BOj MPOLIEC o
3ano4yHyBaaT Bo 2002-TaroanHa.




R1270 e cpenctBo 3a NafeHe CO BUCOKO HMBO Ha YMcToTa U dhopMyna nponeH/nponuneH
(C3H6), koe e cooaBeTHO 3a ynoTpeba BO naaunHata MHOYCTPUja M CUCTEMUTE 3a
knuMaTtmsaumja. Ncto Taka e no3Hat n nog nmeto CARE®45. Bo v3aMuHaTMOT nepuog, ce
3rofieMyBa MHTEPEeCOoT 3a kopucTerse Ha R1270 kako 3ameHa 3a R22/R502. Kako pe3ynrtat
Ha BMCOKMTE BOMYMEHCKU KanauuTeTV 3a NAfeHe M HUCKaTa TeMrepaTypa Ha Bpuekse (BO
cnopenba co R290), annvkaumnite BO CpefHMTE U HUCKO-TEMMEPATYpHUTE CUMCTEMM Mp.
BOJEHWTEe YnNepy BO CyrnepMapkeTuTe ce o 0cobeH nHTepec.

On ppyra cTpaHa nak, NMoBMCOKWTE MPUTMCOLM W TeMMepaTypaTa Ha MoTUCHaTaTa CTpaHa
(>20%) Tpeba pa 6upaT 3eMeHV NpeaBuAa, 30TOa WTO Ce HaManyBa OMCEeroT Ha HeropaTa
npuMeHa. Kako 1 gpyruTe jarneBoAoOpOAHWM CpefacTBa 3a nagemwe, 1 R1270 npunara Ha
rpynaTa Ha CpeacTBa 3a Nafere CO BMCOKa 3anannveocT. Mopaan oBa, ynoTpebata u
pakyBarbeTo co R1270, 6apa na bupat npeB3eMeHn COOABETHU MepKu 3a 6e36eHOCT.

MpepHocTum:

ODP=0

GWP=<2

Hucka ueHa

YHuBep3anHa goctanHocT

® 0pNnYHM TepPMOAUHAMMUYKU KapaKTEPUCTMKMW LITO pe3ynTupaaT Co BUCOKA eHepretcka
edukacHocT

Brcok napeH TONMMHCKM KanaunuTteTt

Burcok BonyMeHCKM nagmneH kanaumteT

Manu KoNNYNHM Ha NONHEeHE

Hwncka TokcnyHocT

CrabuneH n koMnaTnbmneH co Apyrn Matepujanm

HepoctaTtouu:

Bucoka 3anannmeocT npu KoHUeHTpaumnjaon 1.8% - 11% o Bo3ayx
[lononHuTenHM TpoLloum 3a MepkuTe 3a 6esbegHocT
® MNoTpebHa e coonBeTHa 06yka Ha cepBucepu



2016

16 (17|18 | 19| 20| 21 | 22

23

A0

24

. 25126 27| 28| 29

1994: KoneHxareHWKMOT aMaHAMaH CTanyBa Ha cuna.
-MynTunatepanHnoT GOHA e AedUHUPaH Kako TpaeH MUHAHCMCKK MexaHu3aM Ha
MOHTPeanckmaT NpOTOKOA.

-Pa3BueHnTe 3eMju npecTaHyBaaT Co ynoTtpeba Ha XanoHW KoM Ce KopucTaT BO
NPOTUBMOXapHaTa onpeMa.

-[eHepanHoTo cobpaHue Ha ObeanMHETUTE Hauuu ro MpornacyBa 16Tu cenTeMBpu 3a
MeryHapoaeH AeH 3a 3alTTa Ha 030HCKaTa 06BMBKa.

1995: lllepeyn Ponana, Mapmo MonvHa n Mon KpyueH
nobueaaTt HobenoBa Harpaga no xemMuja, 3a HUBHaTa
nnoHepcka paboTta Bo 06n1acTa Ha aTMocdepckaTa XxeMuja,
ocobeHo okony popMMpaHse U pa3narake Ha 030HOT.




ConapHo nagemwe

[mepaHo op acnekT Ha OAPXNNBOCT, ANPEKTHOTO KOPUCTEHETO Ha COMapHa eHepera Kako
NprMapeH n3B0Op Ha EHEDFI/Ija nenyBaHaBUCTUHA aTPakKTUBHO.

EHeprujaTta wTo 3eMjaTa ja AobmBa o4 COHLETO e MHOMY NorofieMa of CeralHaTa cTanka Ha
MOTPOWYBAyKa Ha NnaHeTata 3eMja 3eMajku rv npeaBua CuTe KOMepuujanHU 1M3BOpU Ha
eHepruja. OTTyka, LONFOPOYHO rMefaHo, conapHaTta eHeprivja 61 Moxena fa rv 3a40BonyBa
CWTe CeralHu 1 MaHW NoTpebun Ha eHepruja Bo cBeToT. EHeprujata aobreHa Ha 0BOj HAUYMH e
€KOMOLLKK YncTa, becnnaTHa, 4oCTanHa BO COOABETHM KONMMYUHM BO PEUYNCU CUTE AENOBU Ha
CBeTOT Kage wWTo XmBeaT nyreto. Cenak, mocTtojat npobnemMm Kou ce MoBp3aHM CO
KopucTer-eTo Ha oBaa eHepruja. Cenak oBaa eHepruja 1 Hej3MHaTa [OCTanHOCT, Bap1pa BO
ronemMa Mepa co TeKoT Ha BpeMeTo. Kako pe3ynTaT Ha T0a, ce jaByBa noTpeba of cknagmparse
Ha BULIOKOT Ha eHepruja (enekTpuyHa Mnn TOMIMHCKA) 3@ NOBEKETO anaMKaumu, WTo nak
LOMONHUTENHO NPUAOHECYBa KOH 3roflIeMyBaks€e Ha LieHaTa Ha ucTaTta.

ConapHo ynpaByBaHu CMCTEMY 3a Naferke MoXe fa ce KnacuduumpaaT BO ABe rpynu Bo
3aBMCHOCT 071 BWAOT Ha eHepreTckuTe KOHBepTopu: GOTOBONTAUYHM CUCTEMM 3a
NPOW3BOACTBO Ha eNleKTPUYHA EHepritja U CONapHO-TEPMalHM CUCTEMU.

®oToBoNnTanyHM cuctemMn (PV) BKNy4YyBaaT AMPEKTHA KOHBEP3Mja HA COHYEBOTO 3payeHse BO
eNleKTpMYHa eHepruja, Co KOpUCTeHe Ha MonycnpoBoanvMeu MaTtepujanu. ConapHm
(oTOBONTANYHM MNaHeNV Npoun3BeayBaaT eNekTpUYHa eHeprija koja MoXe Aa ce KOpUCTU 3a
ynpaByBake Ha MOTOPOT KOj ro MpUABMXYBA KOMMPECOPOT Ha CUCTEMOT 3a Nafeme.
ConapHo-TepManHuTe CUCTEMM 3a KNMMaTM3aLMja ce TEPMATHO YNpaByBaHM M MoXe Aa bupat
Bp3 OCHOBA Ha UMKNYC Ha abcopnuwuja, ABOjHU PaHKMHOBM LUIMKNYCKU, UM €jeKTOPCKI CUCTEMU
3aagerbe.
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1996: Pa3zBneHuTe 3eMju ro eNMMUHUPAAT NPOM3BOACTBOTO M MOTPOLYBaykaTa Ha
3acuTeHnTe xnopodnyopojarnepoan (CFCs), nopeka nak 3eMjute BO pa3Boj Tpeba oo
2010-TaroanHa Toa Aaro nocTUrHar.

1999: MoHTpeancknoT aMaHaMaH Ha MOHTPeanckMoT MpoTOKON
CTanyBaHa cuna.

-[1pBMOT CET Ha KOHTPOMHW MEPKM 33 3EM]IATE BO Pa3B0j BO 0bnacTa
Ha penyKLUmjaTa Ha CyncTaHLMNUTE WTO ja 0CMPOMalllyBaaT
030HCKaTa 06BYBKa CTanyBa Ha cUna.



NH3/C02 kackapeH cucteM

JarﬂEpOﬂHMOT AOBOOKCMA MMa MHOTY NpeaHOCTM Kako NpupoaHO CpeacTso 3a iajerse. TOJ Hee
3aMnanve, He e Ckam U ro MMa BOo M306MnCTBO. TOJ MMa ronemMa nateHTHa TOMJIMHa Npu
ncnapyBsame, MnaguneH KanaunTeT no eanHMLa Mepa. KnHeTnuykaTta BUCKO3HOCT € HUCKA WTO
€ KOMMaTMbunHo co cpeacrtBaTta3anoaMaydkyBake Ko BoobuyaeHo ce KOpUCTarT.

[MaBHWTE HEAOCTATOLM Ha jarnepoaHMOT ABOOKCMA Kako CPeACTBO 3a NlAfleHe Ce BUCOKMOT
NpuTUCOK NoTpebeH Kaj knMMaTtulaumjaTa, noseke o 100 bar, BucokaTa TpojHa Touka oA 5.2
bar/ (-560C) nHuckata kpuTnyHa TeMnepatypaon 310C/ 73.6 bar.

AMOHMjaKoT KaKko CpefCTBO 3a NafeHEe MMa No3UTUBHM TEPMOAMHAMMWYKM CBOjCTBA. Ho, Toj e
3ananuB, TOKCUMYEH U HEKOMMNATUOWIEH CO MUHEPanHUTE Macna 3a noaMadkyBarbe. Bo
CNyyaj Ha NPUCYCTBO Ha BOJeHa napea Bo CUCTEMOT, HaCTaHyBa Kopo3uja Ha 6akapoT, Taka
WITO LIeBKUTE 3@ NPEHOC Ha TOM/IMHA WTO Ce KOPUCTaT BO CUCTEMOT Mopa fa buaat YenuyHu.
KanaumTeToT Ha NPeHOC Ha TOM/IMHA Ha YenukK He e Tonky Aobap Bo cnopeaba co OHOj Ha
6akapoT, WTo A0BeAyBa A0 3rofieMyBake Ha MOBpLUMHATA 3@ NPEHOC Ha TOMAMHA Kako U
TeXMHaTa Ha CUCTEMOT.

Hepoctatounte Ha aMOHMjaKOT Kako CPeACTBO 3a Nafere MOoXe Aa Ce HaAMUHAT Co
KopucTerbe Ha ABeTe cpeacTsa 3a nanere NH3/CO2 Bo oBocTeneH (T.H. KackaaeH) pa3nageH
cucteM.  OBOj pa3nafeH CUCTeM ja MUHMMM3MPA KONWYMHaTa 3a nonHewse Ha NH3, co
MonHeHe CaMo BO BMCOKO TeEMMNepaTypHaTa ¢a3a, kopuctejkun ro CO2 kako BTOpO CPeACTBO 33
nafere BO HUCKO-TeMMepaTypHaTa ¢asa, Co WTOo Cce 0CTaBa aMOHMjakoT Kako CpefcTBo 3a
NafeH-e BO UCKy4YnTenHo be3beaHn 4enoBm Ha CMCTEMOT.
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2002: AMaHaMaHoT of [MeknHr KoH MOHTpeanckMoT NPOTOKON CTamnyBa Ha cuna.

2003: [MopaHewHnoT l[eHepaneH cekpeTap Ha O6eanMHeTUTe HauUmK,
Kodu AHaH n3jaByBa aeka MoHTpeanckMoT NPOTOKON

e MoXebu eIMHCTBEHMOT HajyCcrneLeH MeryHapoaeH
[0roBOp BO 06/1aCTa Ha 3alTWTA HA XMBOTHATA CpeAnHA
LUTO € MOCTUrHAT A0 AEHELIEH EH.




06HOByBaH:|E HaTonnuHa BO ULUKNYCOT Ha nageHwe

CuTe pasnagHM CUCTEMM [ejCTBYBAAT Kako TOM/IMHCKMA MyMMK, NPeB3eMajKu ja TonnmMHaTta
npu npoLec Ha nagetrbe (MCcnapyBay), NpeHecyBajKu ja BO KOHAEH3aTop, Kade Ce v npeaasa
Ha Bo3ayxoT. Cenak, ncpneHaTa TonMHa UCTO Taka MoXe Aa 6mae uckopucteHa.

Ynotpebata Ha MckopucTeHaTa TonnuMHa e npoduTtabunHa Bo cnyyau kora e notpebHo
NCTOBPEMEHO rpeer-e U NafeHse UK BO ClTyYam Kora “oTnaaHaTta” TonaMHa Moxe [a Ce YyBa:

o Bo apeHa 3a YMeTHUYKO N3rakbe 1 Xokej Kade WTo MMa notpeba 3a naferbe Ha Mpa3oT Ha
NW3ranuwTeTo Of eHa CTpaHa, ¥ UCTOBPEMEHO MMa noTpeba 3a rpeere Ha 3rpagaTa u
3aTon/yBarbe Ha ToMNaTa BoJia co LieN 1a ce NoAroTBM NoBPLINHATA;

e CncTeMOT3a kNnMMaTU3aLmja 3a NOBTOPHO 3arpeBakbe Ha UCYLWEHNOT BO3AYX;

* Bo cucTeMu 3a npepaboTka Ha XpaHa, NaaunHULM, XOTeNu, NPoAaBHNLIM, Kafe WTo oA eaHa
CTpaHa MMa NPOCTOPMU KoM Ce NaaaT of Apyra CTpaHa MMa roneMa nobapyBayka 3a Tonna
BOOA VITPEEHLE;

e BowvHAaycTpuckm npouecu.

TonnuHata Koja ce ocnoboayBa o NAAUNHWTE CUCTEMM MOXE Aa Ce UCKOPUCTY BO AENOT Ha
MoTUCHaTa rpaHka Ha KOMMpPecopoT UMK NpuY NPOLEecoT Ha NafeHeTo Ha KOMMpPecopckoTo
Mac/no nNpeaucToTo Aa buae NnpeHacoyeHo.

NocTojaT NoBeKe MOXHOCTKX 3@ MHCTanaumja KoM MoxaT Aa ce 3eMaT npeasud , Co Lien aa ce
3roneMun edukacHocta 3a 06HOBYBare Ha TonnvHaTa. HoBuTe cuMCTEMWU CO MPUPOAHU
cpencTBa3anafere 06e36enyBaaT HOBY MOXHOCTM 3@ KOPUCTEHE Ha “OTNagHaTa” TonMHa.
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2005: Pa3BureHuWTe 3eMju ja eNMMUHMPAAT NOTPOLUYBaykaTa Ha MeTMnbpoMus, foaeka nak
3eMjute Bo pa3BojTpebago 2015-TaroanHa Toa aa ro NocTUrHar.

2006: 3abenexaHa e HajroneMa 030HCKa AynKa Hag AHTapKTUKOT,
CO MOBpLUMHA 01 0KoNy 26,6 MUNMOHW KBaApPATHN KUTOMETPU.

2007: MoHTpeanckmoT NpoTokon aedurHmpa areHaa 3a

3abp3aHa enMMrHaLMnja Ha He3acuTeHUTe
xnopodnyopojarnepoau (HCFC).



TpaHCKPUTUYHM pa3nagHuU cMCTEMU

KputnyHaTa TeMmnepatypa Ha CO2 (R744) e camo 310C. OBa 3Haum neka 3a R744 npouecoT
Ha NPeHOC Ha TOM/IMHA NpeKky KOHAeH3aLMja MoXe [a Ce YTBPAU CaMo Ha TeMnepaTypu oo
310C. 3eMajKku ja NnpeaBmAa TeMnepaTypHaTa pa3nvka Koja e noTpebHa BO pa3MeHyBayoT Ha
TONNMHa 1 Koja n3Hecysa oa 5-100C 3a npeHoOC Ha TONAUHA, NOA KPUTMYHATA TeMMepaTypa
npakTU4YHaTa rpaHMLUa Ha KOHAeH3auMja ce NoCTUrHyBa Ha TemnepaTypa oa 5-100C non
310C (kputmuyHa Temnepatypa). Kaj moBekeTo nagunHu annvMkaumu, ambueHTHaTa
TeMnepatypa Ke HaaMuHe 250C WwTo NpaBy CKOPO HEBO3MOXHO Aa Ce MpeHece TonnuHa
npeky koHaeHzauuja Ha CO2. Cenak, Toa He noapa3bupa geka HEMOXe Aa Ce KOpUCTU
jarnepoaHMOT ABOOKCMA Kako CPefCTBO 3a Najere BO OBMe annvkauuu. JarnepogHuoT
ABOOKCWJ CEKAKOo ieka MOXe Aa Ce KOPUCTYM Kako CPefCTBO 3a Nafikbe BO OBUE annuKaumm - Ho
MpOLEeCOT Ha NPEeHOC Ha TOMNKHA 0 0BUE annnkaumm Mopa ia ce 6a3unpa Ha Apyr npouec, He
npeky KOHAEeH3aLnja Ha CpeACTBOTO 3a IAfEH-E.

Pa3znagHuTe cucteMy kafe WTO CPefCTBOTO 3a NafeHe MUHYBa MpeKy MOoAKPUTMYHA U
HaAKpPWUTMYHA da3a Ce HapeKkyBaaT TPAHCKPUTUYHN pa3nafHu CUCTEMN.

Bo efHoCTaBeH TpaHCKPUTMYEH pa3nafeH CUCTEM CO jarnepof ABOOKCUA, KOMMPEeCOpoT o
MOTUCHYBA racoT Haf KPUTUYHMOT NPUTUCOK Ha R744 (74 bar), koHAeH3aTopoT noToa pabotu
Kako raceH MagwiHUK 1 ja HaManyBa TeMMepaTtypaTta Ha NOTMCHATMOT rac 6e3 npmToa Aa ro
KOHAEH3Mpa BO TeYHOCT. Pa3nageHMoT rac MMHyBa HM3 BEHTUN 3@ HaManyBake Ha
NPUTUCOKOT NPV LITO N KOHAEH3MPa ¥ Ce MPeTBOpa BO TEYHOCT, @ OCTATOKOT OCTaHYBa Kako
rac. TeyHoCTa 1 racoT ce 0ABOjyBaaT BO pe3epBoap Kaje npeky BEHTW 3a perynauuja Ha
NMPUTUCOKOT Ce OApXyBa CpefeH NMpUTUCOK. TeyHaTa da3a Npuy 0BOj CpefdeH MpUTUCOK Ce
HacoyyBa KOH MCMapyBayoT MpeKy NuMHMjaTa 3a TEYHOCT WM TEPMOEKCMAH3MOHEH BEHTUI.
lacHaTa da3za o4 pe3epBOapoT Ce 3eMa Mpeky ApPYr TEPMOEKCMaH3MOHEeH BEHTUN K Ce
HaCo4yBa KOH BCMCHATa rpaHka Ha KOMMpecopoT.

Bo peHewHo BpeMe, TPaHCKPUTUYHUTE CUCTEMMW CO jarnepon ABOOKCUA Ce KOpMCTaT BO
KNMMaTU3aLmja, TONIMHCKX NYMMK, Manu pasnafHu BUTPUHK, NafileHe BO CyNepMapKeTuTe,
CKNafMpar-e BO NAAUTHULM, UTH.
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2008: OppenbuTte noBp3aHM co 3abp3aHaTa eNMMUHaUMja Ha HE3aCUTEHMUTE
xnopognyopojarnepoan (HCFC) ctanyBaat Ha cuna.

2009: BreHckaTa KOHBEHLMja 3@ 3alUTUTA Ha 030HCKaTa
06B1BKa 1 MOHTPEANCKMOT NPOTOKO/ 33 CYNCTaHUMWTE WTO ja
OCYpOMallyBaaT 030HCKaTa 06BMBKa Ce NPBY MyNTUATEPANH
[0roBopy Bo 06/1acTa Ha XXMBOTHATa CpeavHa

paTndrKyBaHW O CUTE 3EM)U.

-Conomoll Ha MOHTpea}'ICKMOT MPOTOKON n3berHaTu ce

noseke o 135 BUNNOHM TOHW EMUCUN Ha
jarnepoa ABOOKCUA eKBUBAMEHT .




Bopa

Bopata (R718) e necHo poctanHa v UMa OANMYHU TEPMOONHAMUYHM 1 XEMUCKN CBOjCTBaA.
Mokpaj oBMe NMPeAHOCTM MMa TEXHWUUKMW MpeauM3BMUM KOW Ce pe3ynTaT Ha BUCOKWOT
cneundguryeH BoNyMeH Ha HUCKK TeMnepaTypu. OBa nNpean3BrKyBa BUCOK COOAHOC NOMEry
NPUTUCOKOT Ha KOMMPECOpPOT U M3Nne3HaTa TeMnepaTtypa Ha komnpecopoT. OBue
HeOocTaToum ce HaAMMHYBaaT Co AN3ajHMpaHe Y NPOU3BOACTBO Ha CNeLnja i KOMMIpecopu
HaMeHeTM 3a KOMMpecuja Ha BOAeHaTa Mapea, ocobeHo kaj nmoBeke cTerneHute Typbo
KOMMpecopw co MerynagunHuum nomery dasure.

MapHo BOAEHMTE KOMMPECMOHM CUCTEMI MIAaBHO MOXeE [1a HajaaT NpMMeHa Kaj TOMNMHCKUTe
MyMMK, YANepw, NoCTPOjKM 3a NPOM3BOACTBO Ha Mpa3 MPM BakyM, CyLIeHEe 1 Pa3aBojyBatbe.

OBwWe cMCTEMM UCTO TaKa HaoraaT NprMeHa BO CMCTEMUTE 3a LIEHTPanHoO najgexse [TEpMI/I‘-IKO
CKnagnpare U nafgHa BO}J.a], 3EMj0£le}'ICTBO, npwn nagere Ha B/1e30T BO raCHUTe Typ6VIHI/I n
NHAOYCTPUCKK NagnnHn npouecn.

MpeaHocTH:

ODP=0

GWP=0

OnNNYHN TEPMOANHAMUYKI U XEMUCKM CBOjCTBA
Bricoka TonnunHa npy ncnapysame

EnHocTaBHO pakyBamse

HeTokcmuHocT

He 3ananuBeoct

HeorpaHuyeHa goctanHocT

HepocTtaTtouu:

Husok cneundmyeH kanaunTeT 3a Naferbe
Huncka ryctmHa Bo racoBmTa coctojba

Bricok BonyMeHCKM MpoTOK

Bucoka ctanka Ha npuTUcoK

Bucoka nsnesHa TeMnepaTtypaHa KOMNpecopoT
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2010: Cute yneHkn Ha MOHTpeanckMoT MPOTOKON MOCTEMEHO ja HaManyBaaT
noTpowyBaykaTa U MPOU3BOACTBOTO Ha xnopodnyopojarnepoante (CFCs), xanoHwuTe,
jarnepop TeTpa xnopua, U Apyrv CyncTaHUMmM Ko ja ocMpoMallyBaaT 030HCKaTa 06BMBKa.
Kako nocneauua Ha oBa, BKYMHOTO HaManyBakbe Ha OBWE CYMCTaHLUWUW T HaAMUHYBA
ncTopuckuTe HMBoa o Haa 98%.

2013: 3emjute BO pa3Boj ro 3aMp3HyBaaT NpON3BOACTBOTO
nnoTpoLwyBaykata Ha He3acuTeHuTe HCFCs.

-HayyHa ctatuja, 06jaBeHa BO CIVCAHMETO

“©oToxeMuja v dboTobronorvja’, Benv Aeka npeky Hamopure
HanpaBeHy Bo 06/1acTa Ha 3allTUTaTa Ha 030HCKkaTa 06BYBKa
CenpoLieHyBa Aeka Cekoja roaviHa Moxe fa ce Cnpeyat Haa

2 MUNNOHM ClyYan Ha pak Ha koxaTa 40 2030-Ta roamHa,.




FeOTepManHa TONNMHCKa nyMna

leotepmanHute TonnuHckn nymnu (GSHP) ja kopuctat KOHCTaQHTHaTa TeMnepaTypa Ha
3eMjaTa Kako MeanyM Ha pa3MeHa. KoHcTaHTHaTa TeMnepaTypa Ha 3eMjaTa OBO3MOXYBa
CACTEMOT [a MOCTUTHE MPUINYHO BUCOK KoedumumeHT Ha kopucHoct COP (op 3 po 6),
cnopefeHo co koeduumeHTUTe Ha kopucHocT (oa 1,75 po 2,5) Ha BO3AYWHO NafieHUTe
TONAMHCKM MYMMW.

[eoTepManHuTe TOMMMHCKU MYMMAW akyMynupaHaTta TOMMMHA ja MpeHecyBaaT Mpeky
M3MeHyBad Ha TOM/IMHA BO 3eMjaTa, T.H. 3eMjeH Kpyr. TeyHOCT (BoAa MK MellaBHa Ha BOAa 1
QHTUPU3) LMPKYNMPa H3 LLIeBKMTE Ha 3eMjEHMOT KpyT CO Lien Aa ja ancopbupa unv oTcTpaHu
TONNMHaTa BO 3eMjarta.

Kako 1 co cuTe Apyry TONAUHCKM NYyMMK, FeoTePManHUTE TOMAMHCKW MYyMMKX Ce BO MOXHOCT Aa
paboTaT BO peXWM Ha rpeemse, NafeHse, a ako Ce ONPEeMEHM CO MOXHOCTA 3a 06HOBYBaH-e Ha
TONNMHaTa Aa obe3benart v CcaHUTaApHa ToMna BOAA. TonnvHaTa koja Ke Cce OTCTPaHu of
BO3[yXOT BO 3aTBOPEHWTE NPOCTOPMM BO TEKOT HA JIETHMOT NEPUO/, BO PEXMM Ha NafeHse,
MOXe fia Ce KOPWUCTYM 3a 3arpeBakse Ha CaHMTapHa ToMa BoAa, Koja e becnnaTHa.

Bo cnopepnba co Bo3ayLHO-NaaeHUTe TONIMHCKK MYMMKW, reoTepManiHUTe MNyMnu ce NoTUBKK
npu paboTa, TpaaT NOAONT BPEMEHCKW Mepuof, NoTpebHO e Mano ofpXyBarke U
KoedWLMEHTOT Ha KOPVUCHOCT He 3aB1CY 0O/ MPOMeHaTa Ha TeMnepaTypaTta Ha HaaBOpeLWHNoT
BO3AYyX.

Wako ueHaTa 3a WHCTanauuja Ha reoTepManHMOT CMCTEM € MoBUCOKa BO cnopepba co
BO3AYLHMOT CUCTEM, CO MCT KanauuTeT Ha rpeewe W nagere, noManute Tpowouy 3a
KOpuUCTEHE 0BO3MOXYBaaT BpaKake Ha MHBecTuumjata (Bo nepuopn on 5-10 roanHn) Ha
KPajHMOT KOPMCHMK MpeKy 3allTeAa Ha eHeprija BO NeprMoaoT Ha KopucTerse. PaboTHNOT Bek
Ha CMCTEMOT Ce MnpoueHyBa Ha 25 roamHu (BHaTpewHWTe KOMMoHeHT) 1 noeeKke og 50
FOAVHU (3eMjeHMOT KpyT).
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2014: CuTe yeTmpy aMaHAMaHW Ha MOHTPeanckMoT MPOTOKON Ce paTtuduKyBaHW Of
cTpaHaHa 197 3emju.

-HayuHata npoueHka oa 2014 roavHa Benuw aeka 030Hckata
06BVBKa Ce 06HOBYBaA 1 Ce 04ekyBa b1arogapeHue Ha
AKTVBHOCTUTE LLUTO Ce MPeB3eMEHM 01 CTPaHa Ha YneHKuTe

Ha MOHTpeanckMoT NPOTOKO/ A0 CPeaVHa Ha 0BOj BEK [1a Ce BPaTK
BO COCT0j6a kakBa WTo 6una npen 1980T1a roanHa.




N306yTaH - R600a (xemucko coeanHeHune co dopmyna C4H10), npetctaByBa MOXHa 3aMeHa
3a Apyrv CpeacTBa 3a Naferbe BO CNyYaj Ha GppuxmuaepuTe Kou ce 3a AoOMallHa yrnoTpeba.
CpenctBoTo 3a nagewe R600a 6uno ynotpebyBaHo BO MUHATOTO YLUTE Of YETUPUECETUTE
roAVMHM Ha MMHATMOT BEK U MOTOa e 3aMeHeT co xnopodnyopo-jarnesogopoaute (CFCs). Bo
nocnegHo BpeMe, nopaav BnujaHujata Ha CFCs Bp3 XunBOTHaTa cpeauHa, 0Ba CPeacTBo 3a
napferbe MOBTOPHO e BO MOAEeM. 33 pa3nnka Of 3aCUMTEHWUTE U HE3ACUTEHWUTE XNOPUPaHK 1
¢dnyopupanu jarnesopopoaun (CFC, HCFC, HFC), R600a nMa Hyna noTeHuUwWjan Ha
OCYpOMallyBarbe Ha 030HCkaTa obemBka (ODP) m ckopo 3aHeMapnuB noTeHUMjan Ha
rnob6anHo 3atonnyBarse (GWP). M306yTaHoT e ocobeHo nonynapeH Bo EBpona. Bo aeHelwHo
BpeMe, Bo epMaHuja, noseke oa 90% on dpwxmaepute 1 3aMp3HyBauMTe 33 AOMaLLHA
ynoTtpeba ce npoussenysaaT co R600a kako cpeacTBO 32 NafeHse.

MpenHocTu:

ODP=0
GWP=3

Hucka ueHa

YHunBep3anHa aocTanHocT C4H1

® OONMYHU TepMOAMHAMMUKKN KapakTepPUCTUKU KOW OBO3MOXYBaaT BMCOKA EHepretcka
edukacHocT

¢ MHory HM30K paboTeH NpUTUCOK

® Man cooaHOC Ha BUCOK M HU30K MPUTUCOK

® Manu KonuuMHW Ha NoNHeHe

® Hucko-TokCnyeH

e (CrabuneH, KoMnNaTMbUIEH CO Apyrv MaTepujanu

HepocTtaTouu:

e Bucoka3ananusocTt npukoHuUeHTpaumrjaonl.5% - 8.5% Bo Bo3ayx
e [lononHWTeNHM TPOLOLIM OKONY MepkuTe 3a 6e3beaHocT

® HW30K BONYMEHCKM NaguneH KanauuTeT

e [loTpebHaecooaBeTHa 0byka3acepBucepute

HopManHa TOYKa Ha BpueHe
= TO4YKa Ha BpueHe npun
HOPManHu yciosu
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2015: Pa3BueHuTe 3eMju nocteneHo ro Hamanyeaat (90%) cBoeTo Mpou3BOACTBO U
ynoTtpeba Ha He3acuTeHnTe HCFCs.

-3eMjute BO pa3B0Oj MOCTEMEHO ja HaManyBaaT ynotpebata Ha MeTun X10podopM U o
HamanyBaaT 3a 10 % cBoeTo Mpoun3BoAcTBO 1 ynoTpeba Ha HCFCs.

-Pa3Bumerunte 3emju obesbeaysaat 3,7 munvjapan YCI Bo MyntunatepanHuoT GoHA 33
nepuoa on 1991-2015roamHa, WTO MM 0BO3MOXM Ha 3eMjUTe BO Pa3Boj Aa NPeMUHAT KOH
NpydaTAnBIM eKOMOLWKM NPakCy ¥ NPOV3BOAN, Kako ¥ MPOMEHM BO MHAYCTPWjaTa, TeXHUYKA
noaapLika, 0bykn 1 rpaferse Ha KanaumTeTuTe.

-Pa3BuBarbe Ha HOBa reHepaliija Ha CPpeaCTBa 3a NafeHe WTO He CoApXaT Xnop (coapxat
jarnepon, Bogopoa v dnyop), Kov He MpPUAOHeCyBaaT KOH 0CMPOMalllyBakbe Ha 030HCKaTa
06BVIBKa, HO MIMaaT B1COK MOTeHLMjan Ha robanHo 3aTonnyBakbe
(GWP) BneryBaat BO rpynaTa Ha CTakneHWYK racoBu.
-/IHBECTNPaH-EeTO BO TEXHOMOI MM CO MPUPOAHM CPeACTBa 3a
nafeHe 00NpyHecyBa KOH e1KaCHO KOPUCTEH-e Ha eHeprija,
KaKo 11 eKOMOLLK 1 eKOHOMCKM MpraTAvBL peLleHnja
3aCpeAcTBaTa v onpemMata 3anafehse.

-[pypoaHUTe NaaWAHK CPeACTBA Ce eKOMOLLIKM

1 eKOHOMCKW OAPXAUBU.




MponaH Kako rac, 4ecTo e KOPMCTEH Kako rOprBO, HO € UCTO Taka M CPefCTBO 3a NafeHse.
NagmnHata nHaycTpuja ro knacuguumpa kako R290. MNponaH e npupoaHa cyncraHumja co
xeMucka popmyna C3H8.

R290 uMa wwupok oncer Ha npuMeHa. OBa BKNyYyyBa KOMepUMWjanHO Nafewe, NnaaunHu
KaBWHETM 1 BEHAWHT MaWMWHW, NAAUIHMLM 1 NpepaboTka Ha XpaHa, UHAYCTPUCKO NaaeHse,
naperbe Npy TPAHCMOPT, Manu CMCTEMU 3a KNMMaTU3auwmja, roneMm KnMMaTu3epmn u Yninepu,
KaKo M TOMAIMHCKW MMM U FPejayn 3a CaHWTapHa Tonia BoAaa.

MpepHocTu:

ODP=0

GWP=3

Hucka ueHa

YHvBep3anHa [ocTanHoCT

® OAIMYHM TEPMOAUHAMMUYKN KapaKTePUCTUKM LITO pe3ynTupaaT Co BUCOKA eHepreTcka
edukacHocT

® Bucok napeH TONMMHCKM KanauuTteT

* HuckaTeMnepaTypaHa noTMcHaTa rpaHka

¢ HuckononHere

¢ Hucka TOKCMYHOCT, MO3HATU OMAacHOCTU

e CtabuneH nkoMnatTMbuUneH co opyru Matepujanm

HepoctaTouum:
® Bucoka 3ananvBocT npu KoHueHTpauuja oa 2% - 10% Bo Bo3gyxoT

® [lononHWUTeNHM TpoLoLM 3a MepkuTe 3a 6e3begHocT
e [loTpebHa e cooaBeTHa 06yka Ha cepBucepu



MuHWCTEpCTBO 33 XXMBOTHA CpeAnHa U NPOCTOPHO NNTaHUpake Ha
Peny6nuka MakenoHuja
KaHuenapwuja 3a 3aliTuTa Ha 030HCKaTa 06BUBKaA
byn. loue Jenyes, 6p. 18, MPTB (1211 kaT, kaHuenapuja #1207)
1000 Ckonje, P. MakepoHuja

Ten: 02/ 3251-562, 02/ 3251-564; dakc: 02/ 3251-563
e-Maun: ozonunit@unet.com.mk; Be6 cTpaHa: www.ozoneunit.gov.mk
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