i ryd
MHHHCTEPCTBO 3a X XHBOTHA CpeAHHA
H IIPOCTOPHO NMAAHHpAaKE

KaHueAapHja 3a 3allITHTA Ha
O30HCKaTa OOBHBKa

ITOBPA CEPB

HAEHTHPHKAIIHJA H KOHTPOAA HA BHAOT HA
CPEZICTBOTO 3A A AIEKBE
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IIOAEABA HA CPEZJICTBATA 3A AAJEBE

JIAAWITHY CPE/ICTBA

CUHTETCKMA

@JIOYPUPAHU HE-®J1IYOPUPAHU

r

NPUPOAHN

AMOHUJAK

SACUTEHU
HE3ACUTERU
SACUTEHU
HE3ACUTEHU

3ACUTEHU
HE3ACUTEHU

R1233zd R1234yf
R1233xf R1234ze
R1243zf
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XEMHACKH EAEMEHTH KOH MOXXE OA CE
KOPHCTAT 3A CPEACTBA 3A AAJIEIBE

AnIAMKaAIIHH 3a
cpeacTBa 3a
Aademe

6.941 |9.012 |10.81
11 12 13

22.99 |24.31 |26.98
28 29 30 31

58.71 |63.55 |65.37 |69.72
46 47 48 49

106.4 |107.9 |112.4 |114.8 |118.7 |121.8 |127.6 |126.9 |131.3
/8 79 80 81 82 83 84 85 86

195.1 |197.0 |200.6 |204.4 |207.2 |209 210 (210) | (222)
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KAPAKTEPHCTHKH HA PAYOPO-
XAOPHHUTE NEPHUBATH

Cl

OTPOBHH XAAOTEHHPAHH

(moAr Bek Ha pacmarame
BO aTMocdepara)

SAITAAUBHA
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" MOTEHIIHJAA HA OCHPOMAIIIYBAKE HA
O30HCKATA OBEBMBKA

CnocobHOCTa Ha CpedcTBOTO 3a ragewe pHa | ja
ocypomMallyBa O30HCKata Ob6BMBKA Ce HapeKyBa MoTeHumjan Ha
ocupomallyBakw€  Ha O30HCKaTa obsueka (ODP - Ozone

Depleting Potential)

a n' Chlorine from CFCs interacts with ozone (0O,)
3 '
Chionne atoms f-:-rrmng -chl-:arme monoxide (Cl1O} and oxygen (O,).

@ o,
Chln::l-rlne
i.':l-l::
Cl, 0, to break el “ Q
down into O

and fraee ::hl-:?rin-& II!:IEEZI-1r Tw-n CIO molecules
atoms. The react, forming
chlorine atoms chilorine paeroxide
can begin the (Cl,05).

cycle again.

a Sunlight causes -

Sunlight
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BAHJAHHE HA CPEZICTBATA 3A AAIIEKE BP3
FAOBAAHOTO 3ATOIIAYBAKE H
IMOTEHIIMJAA HA TAOBAAHO 3ATOIIAYBAKE
(GWP - Global warming potential)

OnwTaTta gethuHnumja Ha rnobanHOTO 3aTonnyBawe € AeKa Toa € rnojasa
Ha 3rosieMyBaH-€ Ha cpegHaTa rogulHa Temnepartypa Ha nosplinHaTa Ha
3emjaTta n atMmocdeparta 3abenexxaHa of cpeanHaTta Ha MUHaTUOT BEK.

NMpurnemHocT Ha
cTakr. racoepum: 350

TonmnmmHa 1 eHeprmja
BO aTMmocdepaTa

[ | | | | 4
= CrakneHumdkm =&
168 324 m
N edeKT -

SN . e e e =

Ha 3emjaTa ce zaTonnyepa Ao 14°C (Bo npocek)
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- /[lokonky—He Oun 6un edeKToT Ha CcTakfieHaTta rpaavHa
npoceyHaTa Temrepartypa Ha nsiaHetata geHec 6m tpebano
na énpe 5 crteneHun Llensunycosw.

- TemneparypaTta og-14 cTteneHn nocTurHarta e-6narogepHue
Ha ePeKTOT Ha CTak/eHa  rpaauHa ja npasu Hawiara riaHeTa

Noroana,3a >X1BoT.
- OBaa penaTMBHO BMUCOKa TemnepaTtypa ce [AOSMKU Ha

NPUCYCTBOTO Ha aTMocdeparta U ePeKTOT Ha CTaKJieHU4yKa
rpagnHa npouvseeneH o4 CTakfeHUYKUTe racosm BO HE3SUHUOT
COCTaB KaKo WTO Ce BoAdeHaTa napea, jarnepogHnoT OUOoKCcud,
METaHOT UTH.

- [lpobnemoT HapeyeH rnobanHo 3aTtonsyBare HacTaHyBa
rnopagu Toa LITO Yy4eCTBOTO Ha CTaKJIEHWYKWUTE racoBu BO
COCTaBOT Ha artmocdepata ce 3roflemMyBa a co Toa ce
3rosiemyBa M HUIBHNOT edOeKT Ha cTakKneHa rpaauHa.
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Bo cekojgHeBHOTO paboTerbe cepBucepUTe KopucTaT Hajpasnm4dHu cpegctea  3a
nagere. KomepunjanHnte o3Hakm Ha cpegcTBaTa 3a nagere, Kou ce npenosHaTriven, ce Ha
npumep: R22, RA407C, R404A, R410A, RS507A, R134A n cnudHo. Ho, wTto BO cywTuHa
3Ha4daT oBue 6pOjKN N KaKo cpegcTBaTa 3a najgere ja gqgobmBaaT cBojaTa o3Haka?

FeHepanHaTa Oo3HaKa Ha nagmnrnHnTe cpecrtBea e.
R XYZ + qononHUTesyiHa o3Haka

R = (refrigerant) cpegcTtBo 3a nagere

HdononHuTenHaTa o3Haka Mmoxke ga éuge:

— a,b, ... - Bapujaynmn Bo cTpyKTypaTa
— B1, B2 - cogp>xXunHa Ha 6pom
— A, B, C, D, ... - Bapujauynja Ha MeLlaBuUHA
X XYZ AdononHurternHa
o3Haka
X=0 (X=C-1) A O | a, b...
Ha 6asza Ha meTaH CHg4 (X = 6pojoT Ha jarnepogHn atomMun BO B1,B2
cdoopmynarta mmHyc 1)
Y=H+#1
(Y = 6pojoT Ha BOgOPO4HN ATOMMU BO
coopmynarta nnyc 1)
Z=F
(Z = konu4dunHaTa Ha aTomMmu Ha dornyop
BO MonekynaTa)
X=1 (X=C-1) B AW norope a, b...
Ha 6aza Ha eTaH CxHse B1,B2
X=2 (X=C-1) BN AW norope
Ha 6asza Ha nponaH CzsHs
X=3 BU AW norope
Ha 6a3za Ha 6yTtaH Cs4H 10
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X=4

MewaenHn co
TeMnepaTypHO nuararbe sa
BpemMe Ha ncnapyBarbe m
KOHAOeH3auunja

(eoTponHM cMecKn)

5. CpegcrBa 3a 1agerbe

YZ - 6poj Ha mewaBmmHaTa

Mpumep:

R32/R125/R13494a = 07 - R407
R143a/R125/R134a = 04 - R404

- www.ozoneunit.mk

A, B, C, D
Bapujaunm Ha
MeLlaBrHN

X=5

YZ - 6poj Ha mewaBmHaTa

A, B, C, D

HeopraHckm cpegctea 3a
nagere

MewaemnHn 6es Mpumep: Bapujaunm Ha
TeMnepaTypHO nmararbe 3a R125/R143a = 07 - RS07 MeLwaBUVHW
BpemMe Ha ncnapyeparbe m

KOHOeH3auunja

{(aseoTpornHmM cMmecmn)

X=6 Mpumep:

Apyrn opraHckun cpegcrtea 3a | R600 - 6yTaH

nagemme R600a - nsobyrtaH

X=7 YZ - MmonekyrapHa Te>XxXvuHa

Mpumep: AMoHunjak NHa:
MonekyrnapHa tTe>xknmHa 17
R717

Bo aHekcoT B o oBoj npupadHUK ce NnpukKakaHm o3HakKmMTe Ha cpegcrBaTta 3a nagerbe
crnopeq eBponckmoT cTaHgapg EN378-1:2007.

Mpumep: OpraHCcKO cpegcTBO 3a Jiagere Ha 6a3a Ha MmeTaH coO XxemMmucka hopmyria

CHF,C1

¥ =H =+ A. =

R XY Z
RO22=R22

1 +1

(O~

He e gen og 6pojoT Ha
nagnnHoTo cpegcTBo

Z = B =2
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[IOBEKE KOMITIOHEHTHH CPEJZICTBA 3A
AANEDHE

HucTuTe, eJHOKOMMOHEHTHI CPEACTBA 3a Najetbe, Kako Ha npumep R134a unu R22,
He ceKoral ycnesaarT Ja I UCTIonHaT onpejenHuTe baparba Ha HeKoW CpeacTBa 3a Najerbe
AW Ha cucTeMUTe 3a Knumatusaupja. EnvumuHaupata Ha HCFC cpedcTeata 3a nagerbe,
0COOEHO Ha CpedcTBOTO 3a nafgere R22, Koe e HajpacnpocTpaHeTo BO OBUE CUCTEMM, C&
noBeKe |a HaMeTHyBa noTpebaTa 3a HOBW CPEACTBA 3a Najerbe. apagu T0a, pasBieHu ce
CPEACTBA 3a Nafjebe KOW Ce MelaBHu Of ABe Nk 0[] NOBEKE €HOKOMMOHEHTHN CPeACTBA
3a nagerbe. OBie CpeACTBA 3a Najerbe MOXAT fa MMaaT JBe pasnu4Hi OfHECyBama 3a
BpeMe Ha KOHJeH3aLyjaTa 1 Ha UcnapyBarbeTo, Na 3aToa rit Jenume Bo 4Be rpynu i Toa:

Y CpejcTBa 3a Nafjee CO KOHCTAHTHA Tewmnepatypa Mpu UCnapyBare i
KOHAeH3aUnja, co o3Haka X=5 (RSYZ), nosHam Kako a3eoTporHy (ce OfHecyBaaT Kako
YWCTUTE CPEACTBA 3a Najerbe).

Y CPejcTBa 3a Nafjerbe co NPOMEHNMBA (NU3rayKa) TeMnepaTypa npu ucrapyearse i
KOHAeH3aLuja, co o3Haka X=4(R4YZ) nosHaTh Kako HeaseoTporHH (3e0TPOMHY).
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R22 R32 [ R124 | R125 | R134a | R142b | R143a | R152a | R218 | R1270 | RC318 | R290 | R600a
R401A S3 34 13
R401B 61 28 11
R401C 33 52 15
R402A 38 60 2
R402B 60 38 2
R403A FET 20 S
R403B 56 39 S
R404A 44 AL 52
R4035A 45 5,9 74 42,5
R406A 55 41 4
R407A 20 40 40
R407B 10 70 20
R407C 23 25 52
R407D 15 15 70
R408A 47 4 46
R409A 60 25 15
R409B 65 25 10
R4 10A S0 S0
R410B 45 55
R411A | 87,5 34 1.5
R411B o4 3 3
R4 12A 70 25 S
R413A 88 o 3
R4 16A 39,5 59 1,5
R417A 46 S0 4

CpegcTBa 3a nagerbe Kon ce melwaenHn og HFC cpegcTea 3a nagere
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NagunHo TemnepaTtypa Ha Bpuerse BO
cp ei STEs KomnoHeHTa A KomnoHeHTa B o npa r;rgv?'mcox g n16ap
R500 26,2% R22 -33,5
R501 75% R22 -41.,5
R502 48.8% R22 -45.5
R503 40,1% R23 -87.9
R504 48,2% R32 -57,2
R505 22% R31 -29
R506 55% R31 -12,4
R507A 50% R125 50% R143a -46,5
R508A 39% R23 61% R116 -85
R508B 46% R23 54% R116 -88
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KAACHPHKAIIHNJA HA CPEACTBATA 3A
AAZEIBE BO CHI'YPHOCHH I'PYIIA

Cnopeg ctaHgapaotT ASHRAE 34, cpegcreaTa 3a nagerbe ce nogerieHn BoO crnegHuTe
CUNYPHOCHMU rpynu:

nMoBMCOKA
SANMNANJINBOCT

MOHUCKA
SAMANIINBOCT

HE3AMNANNUB Al B1

3rOJIEMYBAHE
HA 3AMAJIUBOCTA

NMOHUCKA NMOBUNCOKA
TOKCUHHOCT | TOKCHUYHHOCT

>
3roJIEMYBAHE HA TOKCUYHOCTA

Bp3 ocHoBa Ha mMeperbaTa Ha XpoHuMmM4YHaTa TOKCMYHOCT Ha A4Oorr pokK, Kracurte ce
AedbunHmpaHn Kako:

e A Krlaca — cpefcTBa 3a najgerbe Kaj Kom He e 3abene>xaHa Tokcn4yHocT nog 400 ppm.

e B knaca - cpeacTBa 3a najgerse Kaj kom e saberne>xaHa ToKcu4HocT nog 400 ppm.

Bp3 ocHoBa Ha 3anarnwumBocTta cnopeg ASTM E6811 co enekTpudHa akTuBupaHa
3ananka, Knacute ce gedrHMpaHun Kako:
e Knaca 1 — cpeacrtBa 3a najgerbe Kaj Ko He e 3abene>kaH nramMmeH.
e Krnaca 2 — cpepgcrtBa 3a rnajgerbe Kaj Ko gonHarta rpaHuvua Ha sananueocTt? (AIM3) e
noronema o 0.10 kg/m= un TonnuHaTta Ha coropyBamre (he) e nomana og 19 MJ/kg.

e Knaca 3 — cpegcTtBa 3a nagerbe Kaj Kom goriHarta rpaHumya Ha sananueocT (AM3) e

nomana o 0.10 kg/m*° vnu TonmnuHaTa Ha coropyBare (he)e noronema og 19 MJ /kg.
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IIOBTOPHA YIIOTPEBA HA CPEACTBA 3A
AANEDHE

OTcTpaHeToTO CpeACcTBO 3a Nagere o4 CUCTEeMOT 3a fagere Uin KnuMmartmsaumja Mmoxxe
MOBTOPHO Aa ce ynoTpebu Mo MU3BPLUEHOTO cepBuUcupare, urnu, nak, ga ce ckraguvpa wu
NMOBTOPHO Aa ce ynoTpebu BO APYIM CUCTEMU 3a nagerbe unum knumaTtusayumja. NoBTopHaTa
ynoTpeba Ha cpeAcTBOTO 3a Nnagerbe 3aBUCKM of MNpuydmHaTa 3apagun Koja cpencTtBoTo e
OTCTpaHeToO o4 CUCTEeMOT U of CTeNneHOT Ha 3arageHocT, Kako U of HeroBaTa cocToj6éa, Ha
npumMmep, o4 HUBOTO U o4 TUMOT Ha 3aragyBarbe LTO MOXXe Aa M'M COAP>XKU.

Kako WTo BeKe 1 npeTxoaHo 6elle Noco4YeHo, NoTeHUMjanHu saragyBadn Ha cpefCcTBOTO
3a Nnagere ce KUCenuH1UTe, Briarata, HeKOHAeH3npadKnTe racoBu U onpeaeneHnTe YeCcTUYKM.
Adypy M HUCKO HWMBO Ha 3arajgyBarbe BO CpeACTBOTO 3a rajerbe MoXe fa ro Hamanu
paboTHMOT BEK HA CUCTEMOT 3a Najere Unn KrnmMmaTtusauyuja.

3arageHnTe (KOHTamMUHMpaHWUTe) cpedcTBa 3a najere, AypU U OHWe 3arageHuTe npwu
roperbe Ha XepMeTCKU KOMMpecopu, MoXXaT NMOBTOPHO Aa ce KopucTaT akKo ce oTcTpaHyBaaT
o4 CWUCTEeMOT CO MocTankaTa Ha peuuknMparbe, OAHOCHO CO KOpUCTeheTOo yped 3a
N3BreKyBare BoO KOM6GMHaLmMja co cenapaTopun Ha Macrio U counTpu (yped 3a peynknunpame®).

VYpeanTte 3a peuuknuparbe MoXXaT AVMPEKTHO Aa ce MnoBp3aT Ha CcUCTeMuTe 3a rnajerbe
WM KnMMaTusaywja npu camoTo cepBuUCMparbe WK, nak, ga ce MW3BPLWU 4YUCTere Ha
cpeAcTBaTa 3a Nafjele Kou ce cKnaanpaHi Bo CEPBUCHNOT UuUnvuHaap.

3apagu nororieMa KOHTporia Ha KBarMTeTOT Ha WU3BMe4YeHuTe cpeAcTBa 3a Najerse,
ocobeHO Kaj cepBuCepUTe KOU cepBucUpaaT ypean LTO coapykaT MororieMu KornmyecTtsa Ha
CpeACTBO 3a Nnajerbe, MNOWMPOKa NMpUMMeHa Haofa ypefoT 3a aHanusa Ha cpepcTBaTa 3a
nageroe.
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Eunmczmm ANALYSIS
-
It ,D P HVAC/R Refrigerant Analyzer
,ma rO Model RI-700H
UM 1D Pro analyzes: - R32 - §134A - RAOLA = R4G7C ~ B4 10 = Hydreowbons = Many moe

a 1D Pr Y

Hekon og oBre ypegn maaT MOXXHOCT 3a nedaTerbe Ha pesynrtaTuTe, godeKa HeKou
crny>kaT M KaKo AUrnMTarHu WM MexaHUYKW CepBUCHM MaHoOMeTpuM co onuyuja ga rIm
aHanmsumpaaT 1 ga rv npuka>xkyBaaT MHdpopMayunTe 3a cpeacTtBaTa 3a rnajgeme.
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AHAAH3EP (HAEHTH®PHKATOP)
3A CPEAACTBATA 3A AAEBE

Do you know which ;_,F

refrigerant

you’'re really dealing with ?

» Co3HaHHjaTa 3a IITETHOCTA Ha OAPEAEHU CperncTBa 3a
AQIEEE€ ~Bp3 KHBOTHaTa CpearHa ~Kako IITO €
OLIITETYBAaKETO Ha O30HCKaTa OO0BHBKa H TAO0DAAHOTO
3aTOolAyBalke, MOBEAyBa MO0 pPa3B0Oj Ha TroaeM Opoj Ha
CYIICTAHIIU KOU C€ KOPUCTAT KAKO CPEACTBA 34 AAICHH-E.

» Pa3BojoT Ha TexXHHKaTa M TE€XHOAOTHjaTa BO -oObaacTa Ha
KAEMAaTHU3aljaTa U AQICHETO KAaKO U 3TOAEMEHUTE
Oapama 3a eHeprercka e@UKacHOCT Ha CHUCTEMUTE HUCTO
Taka 0apa KOpUCTEHE Ha Pa3sAUYHU CPEACTBaA 3a AQEH-E
BO 3aBHCHOCT O obAacTa Ha IIpuMeHa



@ KaHneaapHuja 3a 3alITHTa Ha 030HCKaTa OOBHBKA - www.ozoneunit.mk

Cero oBa BOAUW BO HACOKa aHaAW3aTa Ha cCpeacTBaTa 3a
AQIEKHE a CTaHE 3aJ0AXKHUTEAHA BO CEKOj CETMEHT O
paboraTa Ha ypeauTe W CcUTeMHuTe (He caMoO - IIpHu
HHCTaAall¥dja Ha HCTUTE ' TYKy HW IIPHU CEPBUCHUTE
aKTHUBHOCTH ) , a He HeKoja motpebda 3a pa3Boj Ha YpeauTe U
CUCTEMUTE BO HAyY4YHUTE YCTAHOBU W MNPOU3BOIHUTE
KalltalluTeTH.

v CAOKEHUTE, BPEMEHCKH JIOATH U CKAIIM XpOoMaTorpadCKu
aHaAu3Uu Tpeba [ga ce 3aMeHaT CO eAHOCTAaBHU ypeau 3a
ceKOojaHeBHa yIroTpeba Ha caMoTO MECTO Kade YPEAoT €
UHCTaAUPaH.

v OBUe ypeau Tpebdba ma ordpakaaTt LITO € MOXKHO ITOIIMPOK
CIIEKTAp Ha CpeNCTBa 3a Aallelbe 3a [a MOoXKaT Oa oumaart
rHoBeKe PYHKIINOHAAHU.
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Ultima ID Pro e ened ona HajoodopuTe UM HAJYECTo
IIPUMEHYBAaHUTE YpPeau 3a aHaAMu3a Ha  cpeacTBaTa 3a

AQICHHE. )
Ultima ID Pro ce oaaukyBa co:

v [IIupok criekTap Ha CPEACTBa 3a AAAeHhe KOU TH

UacHTUPUKYBA '
D)) 0O
G AN Vo

2

& Neutronics
Ultima ID Pro "<~

R134A

R410A




6 KaHneaapHuja 3a 3alITHTa Ha 030HCKaTa OOBHBKA - www.ozoneunit.mk

v' AHaan3a Ha TedHa U racHa dpasza Ha CPeaCcTBOTO 3a
AATEHHE

v Bp3u pe3yaaTaTH OO HCIIUTYBAIETO | (KpaTKo BpeMe
IIOTPEOHO 3a aHaAM3a).

v Ilpukas Ha CTPYKTYPAAHHOT COCTAB Ha CpeAcTBaTa 3
AaLIEIHE,

v( Bucoka To4YHOCT Ha pe3yararure (+/--2% TodaHoCT, CO
II0100PU pe3yATaTh IIPU UCIIUTYBakhEe Ha racHa gasa)

v BrpaneH medartap ( rmedareme Ha Pe3yATATUTE BEMHAII 110
caMarTa aHaan3sa)

v" MozkHOCT 3a paboTa Ha baTepuu

v/ MozkHOCTa 34 Haarpagdba Ha co@TBEPOT CO HOBHU
CpelCTBA 3a AdIEHHE
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BKAYYYBABE HA YPEAOT H AHAAH3A HA
CPEZCTBOTO 3A AALEBE

0 Neutronics

Ultim#'1D Pro

Bmyqybarbe Ha
ypeaooT
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KAAHBPAIIHJA

IIOATOTOBKA 3A AHAAH3A
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PE3YATATH O AHAAH3ATA
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ITE9ATERBE HA PE3YATATHTE O AHAAH3ATA

Neutronics Inc.

Refrigerant
Analyzer

R22 =100.0%
AR = 0.0%

(Date}

(Technician}

Neutronics Inc.
Refrigerant
Analyzer

R410A =100.0%

R125 = 50.0%
R32 = 50.0%
AIR =  0.0%
(Date}

(Technician}

Neutronics Inc.
Refrigerant
Analyzer

NON-CONDENSABLE

(Date}

(Technician}
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R407c = 100%
R134a=52% F
R125=25% |
R32 = 23 %

Buironics Inc
i Refriserant
~ |Analyzer

 R497C = 100.0 %
| Ri34n = 42.8 % :
_ R125 = 39.8 % Al
R32 = 28.8 %

[ATA:
THIN HA CPEACTBO 3A NAJEHE:
KOMMYHHA:

— ———
~ S -
prm e

————
o s o
———
——

e
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BU BJTATO4APAM HA BHUMAHUETO




