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M6i chat lanh — Hé thong ky hiéu

Refrigerants — Designation system

1 Pham vi ap dung

Tiéu chudn nay quy dinh mdt hé théng ré rang v& danh sb va 4n dinh cac tién té thanh phan -
ky hiéu cho cac mdi cht lanh. Cac ky higu mai cht lanh dwoc liét ké trong cac bang. Tiéu chudn
nay dwoc str dung cung véi cac tiéu chudn an toan khac c6 lidn quan nhw TCVN 6104,
TCVN 5699-2-24 va TCVN 5699-2-40.

2 Thuat ngiv va dinh nghia
Tiéu chudn nay sr dung céc thuat nglr va dinh nghia sau:

2.1

Hén hop ddng séi (azeotrope) _

H&n hop gdm cd hai hodic nhidu mai chat lanh ma céc thanh phan c&n béng clia pha hoi va pha ldng
cuia chdng tai mét ap suét g3 cho 1a nhw nhau tuy nhién cé thd khac nhau trong céc diéu kién khdc.

2.2
Hén hep (blends)
Phéi lidu gdm c6 hai hodic nhiéu méi chat lanh.

2.3

Hop chit (compound)

Chit duoc tao thanh gdm ¢ hai hodic nhidu nguyén tlr dugc lién két hoa hoc véi nhau theo cac ty
I& xac dinh.

2.4
Hop chit mach vong (cyclic compound)
Hop chét hiru co cé clu tric duoc déc treng bdi mét vong khep kin cla cac nguyén ti.
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2.5 ;

Chét ddng phan (isomers)

Hai hogic nhidu hep chat co cling thanh phan hod hoc véi cac chu tric phan tir khac nhau,

CHU THICH Cac chAt ddng phan s& c6 cac tinh chat vat ly khéac nhau.

VIiDU R-600 (CH;CH,CH,CHs) c6 didm s6i 0 °C va R-600a (CH(CH;):CH;) c6 didm s6i am12
°C. Ca hai hgp chét nay chira 4 nguyén ti cacbon va 10 nguyén tl hydro.

2.6
Thanh phin danh nghia (nominal composition)
Thanh phan pha 1dng ctra cac hdn hgp mai chit lanh.

CHU THICH Béi v&i cac hdn hop mdi chét lanh, xem Bang 2 va Bang 3.

2.7

Mdi chét lanh (refrigerant)

Mdi chét diing dé truyén nhiét trong hé théng lanh co hoc, hip thy nhist & nhiét dd thép va ap
suét thdp cla mdi chat va thai nhiét & nhiét d6 cao hon va ap suédt cao hon cla méi chét va
thuéng bao gdm céc thay adi pha clia mai chét.

2.8
Khéi lwgng phén tir gam twong d8i (relative molar mass)

Khdi ivgng c6 tri sé blng khéi iugng phan tir gam dwoce bidu thi bing gam trén mol, trir khi né
khéng cd thir nguyén.

2.9

Hop chit hivu co khdng b3o hoa (khéng no) (unsaturated organic compound)

Hop chét hiru co (chira cacbon) cé chira [t nh&t mét lién két kép hodc ba lién két gitra cac
nguyén tlr cacbon.

2.10
Hop chét hiru cor bdo hoa (no) (saturated organic compound)
Hop chét hitu co (chira cacbon) chi co cac lién két don gilra cac nguyén tr cacbon.

2.1

Hén hep khéng dbng sbi (zeotrope)

Han hep gbm co hai hodic nhiu méi chét lanh ma cac thanh phin cia pha hoi va pha I6ng can
bdng clia ching khéng gidng nhau tai bit et diém nao.
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3 Panh sb méi chat lanh

3.1 Phai 4n dinh cho m&i mdi chét lanh mét sé hidu nhan dang c6 tir 2 dén 4 chir sé nhu sau:

3.2 Cac s hidu nhan dang dwec 4n dinh cho hydrocacbon, halocacbon va ete clia metan, etan,
propan va cac day xiclobutan sao cho ¢ thé xac dinh rd rang thanh phdn hoa hoc cua céc hep
chét tir cac sé hidu clia mdi chét lanh va nguwoc lai. C6 thé xac dinh mét cach twong tw cu tric
phan t&r d6i véi metan, etan va nhét 1a cac day propan.

3.2.1 Chir sé thir nhit & bén phai 12 s lwong cac nguyén ti flo (F) trong hgp chét .

3.2.2 Chir s thir hai tlr bén phai a sé lweng cac nguyén tl&r hydro (H) trong hop chét céng
thém 1.

3.2.3 Chi sb the ba tiv bén phai 14 sé lwgng cac nguyén t& cacbon (C) trong hop chét trir di 1.
Khi chi 6 nay bing 0 thi n6 dugc loai bd di khdi 8 hiéu.

3.2.4 Chir sé thi tu tir bén phai bing sé lveng cac lién két kép cacbon - cacbon trong hep chét.
Khi ch(r sé nay bing 0 thi né dwoc loai bd di khéi sé hiéu.

3.2.5 Trong cac trudng hop ¢b sy hidn dién clia brom (Br) va iot (I) thl clng ap dung quy téc tuong
tw, ngoai trr chir hoa B hoic I g4t sau ky higu d8i v&i hop chit chiva clo va flo @& chi sy hign dién cla
brom va iot. Con s8 theo sau ch B hodc I ¢hi sé lwgng cac nguyén tl brom hodc iot.

3.2.6 S lvong cac nguyén tir clo (C!) trong hep chét bing higu sé gitra tng sé cac nguyén t&r
cb thé lign két véi cac nguyén tl cacbon (C) va téng sb cac nguyén i flo (F), brom (Br), iot (I) va
hydro (H). Béi v&i cac hop chit hiru co bio hoa sb lwgng ndy 1a 2 n + 2, trong 86 n 12 s6 lugng
cAc nguyén tir cacbon, b legng 13 2 n dbi véi cac hop chit cé mot lien két kép va cac hop chat
mach vdng bao hoa {no).

3.2.7 Céc nguyén t&r cacbon phai dwrec danh s6 theo trinh ty cla si xuét hign voi sé 1 duge an
dinh cho nguyén t& cacbon cudi ciing voi sé lwgng cac nguyén t& hydro thay thé 1én nhét. Trong
tredng hop ¢ hai nguyén tlr cacbon cudi cung chira cing mét sd lwong cac nguyén t halogen
(khac nhau) thi sé 1 dugc 4n dinh cho nguyén tir cacbon cuéi cling thir nhat do c6 sé lrgng lon
nhét clia cac nguyén té brom rbi dén clo, flo va iot.

3.2.8 Di véi cac hop chit mach vong, chir C dwgc ding trvée cac s nhan dang méi chat lanh.
viDU R-C318, PFC- C318.

3.2.9 Trong tredng hop cac chit @dng phan trong day etan thi cac ddng phan c6 cung mét sé
hidu va 13 ddng phan d8i xeng nhét dwee chi thj chi b&i mét s4. Vi cac déng phan ngdy cang tr&
1én mAt dbi x(rng cho nén phai thém vao céc chir cai thudng lién tiép (nghta la a, b hodc ¢). Tinh
ddi xirng Gugc xac dinh trwdc tién bang viéc cong khéi lwgng nguyén tlr cla cdc nguyén i
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halogen va hydro dwec gén vao méi nguyén tir cacbon. Xac dinh cac hiéu sb gitra c4c tdng sé
nay va higu sd c6 gia tri tuyét adi cang nhé thi tinh déi xtng cla ddng phan cang cao.

3.2.10 Trong trwéng hop céc chét adng phan trong ddy propan, cac dbng phan ¢ cung mét sé
hiéu va dugc phan biét béi hai ch cai thwéng bd sung thém. Chir c4i bé sung thtr nhat chi thj sy
thay thé @8 véi nguyén tir cacbon trung tam (C2):

- CCl- a
- CCIF- b
- CF,- c
- CCIH- d
- CFH- e
- CH- f

Béi vai cac chat din xut halogen cla xiclopropan, nguyén ti cacbon 6 tbng 1&n nhét cla cac
khéi lugng nguyén tir lién két phai dugc xem Ia nguyén tir cacbon trung tm; déi véi céc hop chét
ndy thi chr s6 bé sung thém dAu tién dugc bd qua. Chir bé sung thém the hai chi tinh &bi xirng
twong d6i cia cac chét thay thé dbi véi cac nguyén tir cacbon cubi ciing (C1 va C3). Tinh ddi
xing duwgc xac dinh trwdc tién bing cach cdng céc khéi lrgng nguyén tlr cla cac nguyén tor
halogen va hydro két hep véi cdc nguyén tir cacbon C1 va C3. Xac dinh cac hidu sé gitra cac
tdng sd nay va hiéu sé cb gia tri tuyét ddi cang nhd thi tinh d6i xirng clia chét ddng phan cang
cao. Khéc v&i déy etan, tuy nhién chat abng phan déi xieng nhét c6 mét chir bd sung the hai “a”
(trai v&i chir cai bé sung ddi véi cac chat ddng phan etan); cac chat ddng phan cé tinh khang déi
x(rng téng 1én dwec &n dinh bdi cac chir céi lién tiép. B& qua cac chir cai bd sung khi khéng co
chét ddng phan nao duge chép nhan cé tinh khong @i xing va chi c6 sbé hiéu bidu thi ré rang cu
tric clia phan i, vi dy: CF3CF,CF; dugc ky higu 1& R ~ 218 ma khong phai 1a R218ca; Mt vi dy
v& hé théng nay dwoc cho trong Phy luc A. Brom chia cac chét ddng phan day propan khang
duoc bé sung thém cac chir ndu trén b&i vi hién chura nhan dang dwoc chc moi chit lanh nao
thude loai nay .

3.3 Céc mdi chat lanh géc ete phai duwgc ky higu voi tiép GAu nglr “E” (4& chi “ete”) a4t ngay
trwde b higu. Trr cac sy khac biét sau day, cac ky hidu sé co ban d8i véi cac nguyén t& hydro —
cacbon phéi dwge xac dinh theo tiéu chu&n hién hanh vé danh muyc hydrocacbon (xem 3.2).

3.3.1 Cac ete dimetyl cacbon hai (vi dy R — E125, CHF~0-CF,) khéng can dén cac tiép vi ngir
khéc véi cac tiép vi ngir quy dinh trong 3.2.9 bdi vi sw hién dién cla tién té “E” a3 duwa ra sy mod
ta rét rd rang.
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3.3.2 D6 v&i mach thang, cac ete cacbon ba, cac nguyén tir cacbon phai dugc danh sé theo
trinh tw cla sy xuat hién, véi sé 1 dwge &n dinh cho nguyén tir cacbon cubi ¢Ung véi sé lbong
cac nguyén tir halogen ion nhét. Trong truedmg hep ca hai nguyén tir cacbon cudi ciing chira cling
médt sb lvgng cac nguyén tir halogen (khac nhau), thl sé 1 dwéc 4n dinh cho nguyén i cacbon
cudi ciing thir nhat do 6 sb legng I&n nhét clia cac nguyén t& brom rdi dén clo, fio va ibt.

3.3.2.1  Phai bé sung thém vao sau cac chir tiép vi ng@ mét sd nguyén nhan dang nguyén tir
cachon thir nhat dwoc két hop véi oxy ete (vi du R-E236ea2, CHF ,~O-CH F-CF3)

3.3.2.2 Trong trwdng hop céc cAu tric hydrdcacbon ddi xing khac thi oxy ete phai dugc 4n dinh
cho nguyén tr cacbon ¢b vj tri chinh trong cdng thire,

3.3.2.3 Trong trwdrng hep chi ¢é duy nhat mdt ddng phan ddi véi phan hydrocacbon cla ciu truc
ete nhw CF3—O-CF—~CF; thi cac ch(r tiép vi nglr da quy dinh trong 3.2.9 phai dwec bé di. Trong vi
dy nay, ky hiéu ding phai la R — E218.

3.3.2.4 Cac cdu tric chira hai nguyén tlr oxy, di-ete phai dwec ky hiéu v&i hai sé nguyén tiép vi
nglr & chi cac vi trl cla cac nguyén tir oxy ete.

3.3.3 Ddi véi cac ete mach vong mang ¢a hai tiép dAu nglr “C” va “E” thi phai 84t “C” trwéc “E”
nhw “CE” d& chi “ete mach vong”. D&i véi cac ete mach vong cé bén thanh phin bao gdm cacbon
ba v mét nguyén tlr oxy ete, thi cac ky hiéu sé co ban phai dwgc clu trac theo tidu chuin hién
hanh déi véi danh muc hydrocacbon (phin 3.2).

3.4 Céc hén hegp dugce 4n dinh cho mét sb méi chét lanh trong dady 400 hodc 500.

3.4.1 Cac hdn hop khéng dbng sbi phai dwgre 4n dinh cho tiing sé nhan dang trong day 400. bé
phéan biét gitra cac hdn hop khdng ddng séi khac nhau c6 cling c&c moi chét lanh nhwng thanh
phan khac nhau, cin bd sung thém vao sau sé hiéu mét chi hoa, (A, B, C...).

3.4.2 Céac hdn hep dbng s6i phai durgc 4n dinh cho tirng s8 nhan dang trong day 500. Bé phan
biét gilra cac hdn hep ddng s6i khac nhau cé cling mdi chét lanh nhung thanh phan khac nhau,
cin bd sung thém vao sau sé hiéu mét chir hoa (A, B, C...).

3.5 Cac hep chét hiru cor khac phai dwec &n dinh cho tirng sé nhan dang trong day 600.
3.6 Cac hop chit vd co phai dugc 4n dinh cho céc sé nhén dang trong cac day 700 va 7 000.

3.6.1 DAi voi cac hep chit ¢o cac khédi lvgng phan tir nhd hon 100 thi sé hiéu phai bing tdng sé
clia 700 va khdi lwgng phan tl trong ddi, dwoc [2m tron t&i s6 nguyén gan nhét.
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3.6.2 Déi v&i cac hop chét co cac khéi lwong phan tir I6n hon 100 thi sb nhan dang phéi béing
téng sé clia 7 000 va khéi lwgng phan tir twong dbi, dwgc 1am tron t&i sé nguyén gin nhét.

3.6.3 Khi hai hodc nhidu mdi chét lanh v8 co ¢6 cing khéi lvgng phan té thi phai bd sung thém
vao cac chir hoa (nghia la A, B, C...) cho tirng madi chét lanh theo thir tiw ky hidu dé phan biét
ching v&i nhau,

4 Tién t6 cha ky hiéu
4.1 Tién té chung

$é hiéu nhan dang, nhw da xac dinh theo Didu 3 c6 thé duwoc dit trwde bdi chir R hodc tir "Mbi
chét lanh” ("Cac moi chét lanh” néu cé nhidu hon mét).

VIDU R134a, Méi chét lanh 134a, R 134a, R—134a.

4.2 TI&n té thanh phin —ky higu

Déi v&i cac ho florocacbon va hydrocacbon, phai dit trwée sé hidu nhan dang nhu a3 xac dinh
theo Bidu 3 mét chubi céc chir cai chi dinh cac nguyén t5 cAu thanh hep chat. Tidn t6 thanh phan
ky higu phai bac gdm chir cai dAu tién cla cac nguyén t& chira trong hop chit. Nguyén té dAu tién
dwoc liét ké phai la “H” abi véi hydro néu cé va nguyén té cudi cung phdi 4 “C” d6i v&i cacbon.
Cac chir céi trung gian phai bidu thj cac halogen dwgc liét ké theo thir ty sau: “I’ aéi vi iot, “B”
ddi voi brom, “C" aéirvéi clo va “F” dbi v6i flo.Tidn té thanh phan ky hidu déi véi ete phi thay “C”
bdng “E", vi du nhw HFE, HCFE va CFE lién quan dén hydrofloroete, hydrociofloroete va
clofloroste. Ngoai ra, khi mét he'p chét méi chét lanh dwoc flo hoa hoan toan thi phai st dung ky
hiéu PFC.

viDy 1 Cloflorocacbon 12 CCI,F, CFC-12
viDy 2 Hydrocloflorocacbon 22 CHCIFz HCFC-22
viby 3 Hydroflorocacbon 134a CH,FCF, HFC-134a
ViDy 4 Pecflorocacbon 116 CF3CF, PFC-116
vibyu 5 Hydrocacbon 600a CH4CH,CH,CH; HC-600a
viDy 6 Pecflorocachon €318 CFZCFZCFz?Fz PFC-C318

Cé thé nhan dang cac h8n hep c6 cac sb higu da &n dinh bing sy 1ién két cac tién té thanh phn-
ky hidu thich hgp ¢Ga cac thanh phén riéng.

ViDY 7 (CFC/HFC-500).
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C6 thé nhan dang cac h8n hop khéng cb céc sé hidu a3 An dinh khi st dung céc céc tién té thanh
phén - ky hiéu thich hep cho méi thanh phén.

VIDY 8 HCFC-22/ HFC-152a/ CFC-114 [36/24/40)

11
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5 Ky higu cia méi chit lanh va hdn hop mi chét lanh

Xem cac Bang 1 dén Bang 3.

Bang 1 - Ky hiéu cia méi chit lanh

Sé higu | Tién té Khéi Didm
méi chét | thanh Tén hoa hoc ® Céng thiee | lwvong soi
lanh phan hoid hgc |Phéntl | chudn®
Ky hldu gam ° °C
g/ mol
Day metan
R-11 CFC Tricloflorometan CCIyF 137,4 24
R-12 CFC Diclodiflorometan CCI;F, 120,9 -30
R -12B1 | BCFC Bromclodiflorometan CBrCIF, 165,4 -4
R-13 CFC Clotriflorometan CCIF; 104,5 -81
R-13B1 | BFC Bromtriflorometan CBrF, 148,9 -58
R-14 PFC tetraflorometan (cacbon tetraflorua) | CF, 88,0 -128
R - 21 HCFC | Dicloflorometan CHCI,F 102,89 9
R-22 HCFC | Clodiflorometan CHCIF, 86,5 -41
R-23 HFC | Triflorometan CHF, 70,0 -82
R~-30 HCC diclorometan (metylen clorua) CH.CI; 84,9 40
R-31 HCFC | Cloflorometan CH.CIF 68,5 -9
R -32 HFC diflorometan (metylen florua) CH.F, 92,0 -52
R - 40 HCC clorometan (metyl clorua) CH,CI 50,5 -24
R~ 41 HFC florometan (metyl florua) CHsF 34,0 -78
R-50 HC Metan CH, 16,0 -161
Dy etan __ |
R-113 |CFC 1,1,2 ~ triclo — 1,2,2 — trifloetan CCI,FCCIF, 1874 48
R-114 {CFC 1,2 — diclo ~ 1,1,2,2 — tetrafloroetan | CCIF,CCIF, 170,9 4
R-115 CFC Clopentafloroetan CCIF,CF, 164,5 -39
R-116 |PFC | Hexafloroetan CFsCF; 138,0 -78
R-123 | HCFC |2,2-diclo-1,1,1 - trifloroetan CHCI,CF; 153,0 27
R-124 HCFC [2~clo - 1,1,1,2 —tetrafloroetan CHCIFCF, 136,5 -12
R-125 HFC Pentafloroetan CHF,CF, 120,0 -49
R-134a | HFC 1,1,1,2 — tetrafloroetan CH,FCF3, 102,0 -26
R—-141b |HCFC | 1,1 —diclo - 1 — floroetan CH,CCIF 117,0 32
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Bang 1 — Ky higu ciia méi chit lanh (tiép theo)

TCVN 6739 : 2008

86 higu | Tién té Khéi Pidm
mdi chét | thanh Tén hoa hoc ® Céng thirc | I9ng soi
lanh phin hoid hoc | Phén t:’r chggn °
k¥ higu gfn":ol
R-142b |HCFC |1 —clo- 1,1~ difloroetan CH,CCIF, 100,5 -10
R~ 143a | HFC 1,1,1 — trifloroetan CH4CF, 84,0 -47
R-152a | HFC 1,1 - difloroetan CH.CHF, 66,0 -25
R-170 HC etan CH1CHj; 30,0 -89
Day propan '
R-218 PEC octafloropropan CFaCF,CFs 188,0 -37
R -—225ea | HCFC | 1,3 ~diclo-1,1,2,3,3 - CCiIF,CHFCCIF; | 202,9
pentafloropropan
R~ 227ea | HFC 1,1,1,2,3,3,3 — heptafloropropan CF3;CFHCF, 170,0 -16
R - 236fa | HFC 1,1,1,3,3,3 — hexafloropropan CF3CH,CF4 152,0 -1
R - 245fa | HFC 1,1,1,3,3 - pentafloropropan CHF.CH,CF; 134,0 15
R—-290 HC propan CH,CH,CH, 44,0 -42
Hop chét hiru co? mach véng
R-C318 | PFC octafloroxyclobutan CF.CF,CF,CF, 200,0 -6
|
Céac hgp chét htru co ¢6 hydrocacbon khac
R-600 |HC butan CH3CH2CH,CH; 58,1 0
R -600a | HC 2 — metyl propan (isobutan) CH{CH;),CH,4 58,1 -12
C4c hop chit oxy
R-810 etyt ete CH;CH,OCH,CH; | 74,1 35
R-611 metyl focmat HCOOCH;, 60,0 32
Hop chét sunfua
R — 620 d d d d
Cac hep chét nite
R-630 metyl amin CHaNH. 31,1 -7
R-631 etyl amin CH3CH2(NH,) 45,1 17
Cac hop chét vd co
R-702 Hydro H. 2,0 -253
R-704 Heli He 4,0 -269
R-717 amoniac NHz 17,0 -33
R-718 nwéc H,O 18,0 100
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Béng 1 - Ky higu clia méi chét lanh (két thuc)

Sé higu | Tién td Khéi Pidm
mai chit | thanh Tén ho4 hoc ® Céng thirc lwgng sl
lanh | phin ho hec phan tir | chudn®
Ky hiéu ' gam *
a/ mol %
R-720 | Neon Ne 20,2 -246
R-728 Nitor N2 28,1 -196
R-732 Oxy 0, 32,0 -183
R-740 Acgon Ar 39,9 -186
R-744 cacbon dioxit CO; 44.0 -78°¢
R - 744A nito oxit N2O 44,0 -90
R - 764 sunfua dioxit SO, 64,1 -10
Cac hgp chét hiru co khdng khéng bio hoa '
R—-1132a | HFC 1.1 — difloroeten (viniliden florua) | CH,=CF, 64,0 -82
R-1150 [HC eten (etylen) CH,=CH; 28,1 -104
R-1270 |[HC propen (propylen) CH3;CH=CH, 42,1 -48

® Khdi lvgng phan tir va didm séi chudn khéng phai [ mdt phan ciia tiéu chudn ndy. Diém soi chuln 13
nhiét d¢ tai 46 chét 1dng bao hoa sbi & ap suat khi quyén tiéu chudn (101,3 kPa).

Tén hoa hoc vu tién duge kém theo sau bdi tén théng thwirng trong ngoic. Tén ho# hoc Lru tién va cong
thirc hod hoc phl hop véi tai lieu tham khdo [4] va [5], xemThu myce.

¢ Thang hoa

Dir trl cho st dyng trong twong lai.
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Bang 2 — Ky hléu mdi chét lanh cha cic hdn hep R400

$6 higu Thanh phin Dung sai ctia Pidm bét diu
mb61 chit danh nghia ° thanh phan sdl/ Didm
i % khéi Ivong % dorg fg ong”
R-400 |[R-12/114¢

R -401A | R - 22/152a/124 (53/13/34) +2,0/+0,5 - 1,5/+1,0 | -33,3/-26,4
R—-401B | R - 22/152a/124 (61/11/28) £2,0/+0,5 - 1,5/+1,0 | -34,9/-28,8
R—-401C | R - 22/152a/124 (33/15/52) +2,0/+0,5~1,5/41,0 | -30,5/-23,8
R -402A | R — 125/290/22 (60/2/38) +2,0/+0,1 — 1,0/+2,0 | -49,0/-46,9
R—-402B | R - 125/290/22 (38/2/60) +2,0/+0,1 - 1,0/+2,0 | -47,0/-44,7
R-403A |R - 290/22/218 (5/75/20) +0,2-2,0/£2,0/+2,0 -47,8/-44,3
R-403B | R - 290/22/218 (5/56/39) +0,2-2,0/+2,0/+2,0 -49,2/-46,8
R —404A | R - 125/143a/134a (44/52/4) +2,0/+1,0/+2,0 -46,2/-45,5
R~405A |R -~ 22/152a/142b/C318 (45/7/5,5/42,5) +2,0/+1,0/+1,042,0° | -35,9/-24,5
R —406A | R - 22/600a/142b (55/4/41) +2,0/+1,0/+1,0 -32,7/-23,5
R —407A | R - 32/125/134a (20/40/40) +2,0/42,0/+2,0 -45,3/-38,9
R-407B | R - 32/125/134a (10/70/20) +2,0/+2,0/+2,0 -46,8/-42,5
R-407C | R - 32/125/134a (23/25/52) +2,0/+2,0/+2,0 -43,6/-36,6
R~407D | R - 32/125/134a (15/15/70) +2,0/+2,0/+2,0 -39,5/-32,9
R—407E | R - 32/125/134a (25/15/60) +2,0/+2,0/+2,0 -42,9/-35,8
R—408A | R - 125/143a/22 (7/46/47) +2,0/+1,0/+2,0 -44,6/-44,1
R —409A | R - 22/124/142b (60/25/15) +2,0/+2,0/+1,0 -34,7/-26,4
R —4098 | R - 22/124/142b (65/25/10) +2,0/+£2,0/+1,0 -35,6/-27,9
R -410A | R —32/125 (50/50) +0,5-1,5/+1,5-05 | -51,4/-51,4
R~-4108B | R —32/125 (45/55) +1,0/+1,0 -51,3/-51,6
R-411A |R - 1270/22/152a (1,5/87,5/11,0) +0,0-1,0/+2,0-0,0/+0,0-1,0 | -39,5/-36,6
R-411B |R =1270/22/152a (3/94/3) +0,0-1,0/+2,0-0,0/+0,0-1,0 | -41,6/-40,0
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Bang 2 - Ky hi§u méi chét lanh ciia cac hdn hgp R400 (két thuc)

$é hiéu Thanh phin Dung sal clia Diém bit diu
méi chét danh nghia ° thanh phén sol/ Pidm
lanh flong swong °
% khéi legng ' % c
R—412A | R -22/218/142b (70/5/25) +2,0/+2,0/+1,0 | -38,0/-28,7
R—413A | R -218/134a/600a (9/88/3) +1,0/+2,0/+0,0-1,0 -30,6/-27,9
R - 414A | R - 22/124/600a /142b +2,0/+2,0/+0,5/+0,5-1,0 -34,0/-25,8
51,0/28,5/4,0/18,5)
R - 4148 | R - 22/124/600a/142b +2,0/42,0/+0,5/+0,5-1,0 -32,9/-24,3
(50,0/39,0/1,5/9,5)
R-415A |R -22/152a (82,0/18,0) +1,0/+1,0 -37,5/-34,7
R-416A | R — 134a/124/600 (59,0/39,5/1,5) +0,5-1,0/+1,0-0,5/+0,1-0,2 |-23,4/-21,8
R—-417A | R — 125/134a/600 (46,6/50,0/3 4) +1,1/+1,0/+0,1-0,4 -38,0/-32,9
R-418A |R - 290/22/152a (1,5/96,0/2,5) +0,5/41,0/+0,5 | -41,2/-40,1

Cac nhigt 49 “didm bat diu soi” va “didm dong suong” khong phai |2 mét phin ciia tidu chuidn nay, ching
dugc cung cap chl 86 tham khao. “Diém bét ddu soi” dugc dinh nghia la nhiét 8¢ chét 16ng b3o hoa ciia
moi chét lanh: ma nhiét 4% tai d6 mdi chét lanh 16ng bit dAu soi (An dAu tién. Didm b3t dAu s6i clia mot
hén hgp méi chat lanh khéng ddng s&i & 4p suét khong dbi thdp hon didm dong suong. “Piém dong
swrong” dirge dinh nghla |3 nhigt 0 hoi b&o hoa cilla moi chat lanh: ma nhiét d) tai d6 giot cudi cung cla
méi chét fanh 1dng soi. Bidm dong swong cla mét hdn hep mai chét lanh khong ddng s6i & ap suét khong
ddi cao hon didm bét diu soi.

Céc dung sai cla thanh phan d8i véi tdng cla R 152a va R 142b I3 (+0/-2).

Céc thanh phan clia hdn hop duoc ligt ké mét cach quy wéc theo thir ty tang 1€n cla didm bit diu soi
théng thudng.

Sé dwgc quy dinh.
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Bang 3 — Ky hiéu méi chét lanh cua céc hdn hop R500 "

$6 higu moi Thanh phin Dung sai cta Nhigt o Didm bit diu séi /

chit fanh danh nghia ° thanh phin ddng s6i° | Dlém dong swong °
% khéi lvgng % %G o0

R - 500 R~ 12/152a (73,8/26,2) | +1,0-0,0/+0,0-1,0 0 -33,6/-33,6

R - 501 R~ 22/12 (75,0/25,0) ° -41 -40,5/-40,3

R - 502 R - 22/115 (48,8/51,2) 19  -45,2/-45,0

R —503 R - 23/13 (40,1/59,9) 88 -87,8/-87,8

R — 504 R - 32/115 (48,2/51,8) 17 -57,1/-56,2

R - 505 R~ 12/31 (78,0/22,0) ® 115

R - 506 R ~ 31/114 (55,1/44,9) 18

R ~ 507A R - 125/143a (50/50) | +1,5-0,5/+0,5-1,5 -40 -46,7/-46,7

R - 508A R - 23/116 (39/61) +2,0/2,0 -86 -87,41-87,4

R -~ 5088 R — 23/116 (46/54) +2,0/+2,0 -46 -87,0/-87,0

R — 509A R — 22/218 (44/56) +2,0/+2,0 0 -49,8/-48,1

®  Céc nhiét @6 “diém bt ddu soi” va “diém dong swong” khdng phéi la mot phan clia tiéu chudn nay. “Pidm
bét ddu s6i" dugc dinh nghta |2 nhigt 40 chat Idng bao hoa cia mai chat lanh: ma nhidt db tai d6 mai chét
lanh 18ng bt ddu soi lAn dAu tién. Diém bit GAu s6i clia mot hén hgp mdi chit lanh khdng d8ng soi & ap
sudt khong ddi thdp hon diém dong suong. “Didm dong swong” duge dinh nghla {a nhiét &4 hoi béo hoa
cta m@t mdi chat lanh: ma nhiét 46 tai d6 giot cudi cung cta mbi chit lanh I&ng séi. Didm dong swong clia
mét hdn hop méi chét lanh khéng Gdng séi, & ap sult khdng d3i cao hon didm bit dAu sbi.

Thanh phdn chinh xac clia hdn hop ddng sdi nay cn dugc nghién ciru bd sung them biing thue nghiam.
® O cac didu kién can bing pha hoi - 1éng (VLE).

Céc thanh phdn cla hdn hop dwee liét ké mét cach quy wéce theo ther ty ting 18n clia didm bit dAu soi
thdng thwérng.

" Cac méi chat lanh ddng s6i c6 mot sb bidu hién sy chia tach cac thanh phin & cae didu kien nhiét 86 va
ap sudt khac v&i cac didu kign nhit @6 va ap suét tai @6 ching dugc hep thanh. Mic 36 chia tach phu
thudc vao hédn hop ddng s6i riéng va cAu hinh cda thiét b,
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Phu lyc A
{tham khéo)

Vi du vé ky hiéu chit déng phan

Bang A.1 minh hoa ky hiéu cla cac chit ddng phan déi voi day etan co ba chat ddng phén
diclotrifloroetan.

Bang A.1 — Chét dbng phan cta day etan

Chat déng phan Céng thirc hoa hoc W, W, Wi —W,
R-123 c':Hc:|20|=3 71,9 57,0 14,9
R-123a CHCIFCCIF, 55,5 73,4 17,9
R - 123b CCI,FCHF, 89,9 39,0 50,9

Trong 86 W, |12 tdng cla khdi lrgng nguyén tlr clia halogen va cla céac halogen két hop v&i nguyén ti
cacbon i.

Bang A.2 minh hoa ky hiéu clia cac chat ddng phan ddi v&i day propan cb chin chét ddng phan
diclopentafloropropan. '

Bang A.2 - Chét déng phéan cia day propan

Chét déng phan| Céng thirc hodhoc | Nhém c2° W, W, Wi — W
R — 225aa CF3CCLCHF, CCl, 57,0 39,0 18,0
R — 225ba CHCIFCCIFCF, CCIF 55,5 57,0 1,5
R - 225bb CCIF,CCIFCHF, CCIF 73,4 39,0 34,4
R — 225ca CHCI,CF,CF; CF, 71,9 57,0 14,9
R - 225¢b CHCIFCF,CCIF, CF, 89,9 38,0 | 50,9
R - 225da } CCIF,CHCICF; CHCI 73,4 57,0 16,4
R - 225ea CCIF,CHFCCIF, CHF 73,4 73,4 0,0
R - 225eb CCI,FCHFCF, CHF 89,9 57,0 32,9

Trong d6 W, |2 tdng cac khéi lwgng nguyén ti clia halogen va clia cac halogen két hop véi nguyen tir
cachon i.

? Nguyén ti cacbon {thir hai} trung tam.
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