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Trends in alternative refrigerants and lubricants
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# 3 R-502 cixl ‘ol

HCFCs HFCs HCs HCFC HFCs HCs
4§ g [OHDAR se v | ¥FY AS:];AE 2 | 2|15 4d143d150d Z2 0]z 2w
45 |21 3 el
HP-%0| 424 | B | |60 2
NI EIE 3 ) Ry g I )
W5 | 4B | 6] ® 1l
w5 | o (3% 5 };:f)’ 404A 44|
G | w6a [%]| |4 4
X% | 40A |80]5]15 KLEA|  ma 0{40|0
FRIGC RE 2 A
Free Zone"* B KLEA ATB 1017012
GHG-HP & |3 4 4
Hot Shot | 414B |50 | 39| 95 15 FX-10| 4BA | 4% 7 4
GHG-X4 | 4148 |51 [25]165 4 R-411A| 41A | &15 11 15
Freeze 12 0|8 R-411B| 4B | % 3 3
He1S 14] 18] = il '254_} GaOI8C %5 15 3
it i e I T I 0| |®

** ‘Free Zone' Yol 2%9 /S 53
)=

# 2 HCFC-22 th ‘Hoif

+EY ASH‘ 5 HFC-32 | HFC-125 | HFC-134a
KLEA 407C 00C 7 % 5
AC000

AZ-X 410A ] %0
AC-9000 410B £ %

¥ 4 CFC-13, R-13B1, R-503 cHx| ‘Haj

- ASHRAE[HCFC| HFCs | PFCs | HC
M3 | 22 |152| 23| 116218 | Propane
R-403B 5 ¥ 5
R-508A | 508A 39|61
R-508B | 508B 46| 64
NARM-502 %0 |55

B 5 1998 28 242 SNAP &¢! 37|=3-& cixf dol

, CFC-11 CFC-12, C;fa_;)z' CFC-12 CFC-114 Cgi-(;)z'

oA ol 459 244 CFC114, R3O0 o5y 253 433 4%
e 944 39 32| 377
] A7)
HCFC-123 123 RN
HCFC-22 2 N N RN N RN
(buses only) | (only<115F)
R N

HCFC-12A 1 (CFC-114 only) RN
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CFC-11 CRC-12, Cg?;)z' CFC-12 | CFC-1d cgcmlcz
9 3 s o | cor | 8| A | sem | 50
AA & _;lz_
W | e s | W | el |
) N
HFC-134a 134a R N R N RN | vazp| B Y
HFC-27lea N N N
RN
HFC-2¥éa (CFC-114 only)
R-401A, R-401B | MP-39, MP-66 RN RN | RN
RN .
R-406A GHG -5 oy R N R
R-409A
(HCFC Blend Gamma) 497 RN R
R-411A, R-411B 411A, 411B RN
FRIGC ) RN .
(HCFC Blend Beta) | [oac FR-12 rc-i2 R0 oy | BN | BN RN
Free Zone Freezone R N .
(HCFC Blend Delta) |  /RB-216 (CRC-12, RS0 only) | N RN RN
Blend Zeta Tkon R N*
Hot ShOt, Kar Ry N 1]
Hot Shot Kool ©rc-12 R0 ony) | PN | BN RN
GHG-X4, .
GHG-X4 Autofost, e ooy | BN R N R N
Chill-it
Rv N 114
GHG-X5 GHG-X5 C-12 s an) | B R N RN
GHG-HP "
(HCFC Blend Lambda) | CH0HP RN RN
RN .
Freeze 12 Freeze 12 -2 s aly) | B RN RN
R N
G e (CFC-12, R-500 only) RN
RN RN RN
MT-31 MT-31 ¥ (CFC-12 (CFC-12
{CFC-12 only) orly) aly)
. RN RN
HCFC-22/HCFC-142b ' (CRC-12 (CFC-12
(CFC-12 only)
only) only)
adevel 37 4% N N
34 yg N N N N’
YAZRE B N N N
devol/E F54 N N
/e gugnjole
T4 N N
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E 6 19984 2% 248 SNAP &2l 48 Jd& thal Yoi
g4 PP I LR T - WA | 232
0 A & = Wz | %4 ;; A7) | A7) | B9 R P
HCRC-22 2 5% | RN |RN|RN| N [RN| N
HFC-134a 13 2 | RN |RN|RN| N [RN[RN
HRC-Zlea 12 N N
R4IARMB | MO M6 | 12 | RN |[RN[RN|/RN|RN|RN
R4PA R4ZB | WPS.HPSL | 52 | RN [RN|RN|RN
R-404A WP, #4A | o | RN [RN|RN|RN[RN
R-406A GHG 2% | R |R|R|R|R|R
R-4UA RAUB  |Klea &7A 45| 52 | RN |[RN|RN|RN
R-408A
(HCFC Blend Bpsion) | ™ i IR
R-409A
(HOFC Blend Gamna) | . RIRIRR R
R-4IIA R4IB | 4UA 4B | 125052 | RN |[RN|[RN|RN[RN|RN
R507 AZS) 5% | RN |RN|RN|RN|RN
R-5084, R-508B 13, 1381, 53 RN
PRIGC
CEC B By | TROCFRZ | 1250 | RN VRN RN RN RN| RN
(Hcéri]:;";lm) Free ZneRB-26 12 | RN [RN|RN|RN | RN|RN
Hot Shot HiSt | 1250 | RN [RN|RN|RN|RN|RN
GHG-X4 GHGX! | 150 | RN [RN|[RN|RN|RN[RN
GHGX5 GHGXs | 1290 | RN [RN|RN|RN|RN|RN
(HCFC Blend Lambda) | GHG-HP 2 | RN |RN|[RN|RN|[RN[RN
FREEZE 12 FREEZE 12 2 | RN |RN|RN|RN|RN[RN
GOIEC amC | 15052 | RN [RN|RN|[RN | RN|RN
MT-31 MT-31 2 | RN |RN|RN[RN|RN|RN
HCRC-22
HORCARh 2 | RN [RN|RN|RN|RN|RN
duMet 37 4= all N N | N
, 11, 12, 113, 114
Galden Fluids R
115
FAs W2 all N
243 Aol all N
A A4 9% all N
VLG all N
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¥6 AX
Aelus| Py | 2ae
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LR R | 4E49 s Yo | 24 41 A | A7) g adg|y s
3%
11, 12, 13, 113,
CO, 114, 115, 13B}, RN R N
508
CO; ol¢ ¥ 1252 | RN |RN|RN RN
A Methyl Silixanes, 11, 12, 113, RN
g 35 114, 115 ’
NARM-502 13, 13B1, 503 RN
F 7 19984 24 249 SNAP &9 v|AH& chx ol
AAFA | of o] 2| ML | HHE
Ay % A3 Yl
WA &3 9 §| AdeEx | win | wEw
HCFC-123 123 11 R, N
HCFC-22 22 12, 502 R, N R, N RN |RN
HFC-23 13, 13B1, 503 R, N
HFC-134a 134a 12 R, N RRN|RN
HFC-152a 12 N N
HFC-227ea 12 N
HFC-236fa 114 R, N
R-401A, R-401B MP-39, MP-66 12 R, N R RN |RN
R-402A, R-402B HP-80, HP-81 502 R, N R, N
R-403B Isceon 69-L 13, 13B1, 503 | R, N*
R-404A HP-62, 404A 502 R, N R, N
R-406A GHG 12, 500 R R R
R-407A, R-407B Klea 407A, 407B 502 R, N R, N
R-408A
408A 502 R
(HCFC Blend Epsilon)
R-409A
12
(HCFC Blend Gamma) 4094 R R
R-411A, R-411B 411A, 411B 12, 500, 502 R, N
R-507 AZ-50 502 R, N
R-508A, R-508B 13, 13B1, 503 R, N
FRIGC
(HCFC Blend Beta) FRIGC FR-12 12, 500 R, N RN RN
Free Zone Free Zone
12 R, , , .
(HCFC Blend Delta) /RB-276 N R N RNIRN
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27 AR
A3 | o o] 2 | MRS | S
A 3u = Yu
Rkl e WA N 5| sz | wam | wsa
Hot Shot Hot Shot 12, 500 R, N RN |RN|RN
GHG-X4 GHG-X4 12, 500 RN | RN |RN|RN
GHG-X5 GHG-X5 12, 500 R N RN |RN
(HCFC Blend Lambda)|  GHG-HP 12 R N RN |RN
FREEZE 12 FREEZE 12 12 RN | RN |RN|RN
G2018C 411C 12, 500, 502 | R, N R, N
NARM-502 NARM-502 13, 503 R N
MT-31 MT-31 12 R N R, N | R N
THROL THROI 12 N N
HCFC-22/HCFC-142b 12 R N RN |R N
CO: 13, 13B1, 503 | R, N
deol F7] ¢4& 12, 502 R, N R, N
Lo} 44 12 N N
Propane, Propylene,
HC-12a, 0Z-12 RE R, N*
Butane, HC Blend A, B| C 12 © a
CO; o4 ¥z 12, 502 R, N
Chlorine B2 R, N
F/AlE Y2t E N
F 8 19984 2% 2420 SNAP H|&9l x| Wol
A Joj AEE | dAEE Yo HF AHEA o] -‘r’r
0Z-125 HC-12a% Fe12 AEA ool | Aagoz dg
X3l 2E 71EA Qv N R A 4949 e 2Kt
A A
0Z-129} HC-12 0212, 1 pe-12 ﬁ?ﬁ:iﬁ l;g} ages A
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HC-12a A A Y HNE 9y
. EE 8% .
R-176 CFC-12 Ane 2 A7 CFC-12 %%
A FAHAYET L AH
GWP7 &
R-403B R-502 7le e RE &% PEC ;ﬁ
Axg R A7
BE §% GWP7} &
R-405A CFC-12 ARs 2 A7 PFC X3
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9 19981 28 242 SNAP &9 M2E(HCFC) thxl £a
ETE ISR o
20l | 4 2
R L T T T e T T I i I P R R e
32 BRI 3%
R4IA | AZ-2 N N [N|[N| N N [ N[ N] N[N
R-410B | SUVAOI0| N N [N|N| N N [N N] NN
SUVA 9000,
RC | "o | BN | BN|RN[RN|RN| RN |[RN/RN|RN|RN
R-13a | HFC-134a | N - -1 -7 - - -1 -1 -1+
R-507 AZ-50) N N [ N[ N] N - N[N N -
MT-31 | MT-3l R R |[R|R]| R R |[R|]R | R | R
CO, ol%
Yz B " - - | RN - RN|/RN| - RN
ot21jo} Nl e [mwm e M - M| N
3943 N | N |- [N - - [ -1-T-71-+
A% 42 N N | - ~NT - - -1 -1 - 1~
g/7guze ] wlo o] ] 1 1
sl §44
E 10 M2Z 83 A8
AL & A F371%3 YT Aad LERER
M€ 4 | EHE FHEEY TR AR 9 WL I HCFC-22
e 2 | WA I, FEY T, 2Ry T
Ade B2 | 9B 944, 23§ 29 HCFC-22, CFC-12, R-500, CFC-11
3}, At A, AR, AR, 87
Az ’ ' ' ’ ' ’ - - - -
WIFREE |0 g 4 7128 95 HCFC-22, CFC-12, R-500, R-502
Aue me 2 Z3 EE HEEA
gazazz | U0 2 49 43 234 £° AHE HCFC-22, CFC-12, CFC-114

W3 2L QAW MY BN e T2

AR A=d

27, S48, SENE, YSHE VI A7) 48
AES A%

HCFC-22, R-502, CFC-12

ofo] 270

ofo]x XAFA|E Y3

HCFC-22, CFC-12, R-502

% 9%

Ed, Edd, A=A, A, Aeoh, $449
e way Fxe] 32

CFC-12, R-500, R-502

24 ¥F

Wy, woledd, Jlg $448 48 W,
FoihAe] ofg A2, 2 Wl BEa
253 Ael2ge] HCFC-22 4129

HCFC-22, CFC-12, R-502

A7) SHAo o] gEshs 2E dSHHEA CFC-12
78 ZRAE | B3I, 987, W4, Asal), A7) CFC-12, R-502
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B 11 x| Yol H=HH X M HE
People
Allied Signal Dupont Elf Atochem ICI Welding Greencool
4 " Supply
800-522-8001 | 800-235-7882 | 800-343-7940 | 800-275-5532 | 800-382-9006 | 701-643-2376
HCFC-123 Genetron 123 Suva 123 Forane 123
HCFC-22 Genetron 22 Freon 22 Forane 22 Arcton-22
HFC-134a Genetron 134a | Suva 134a | Forane 134a | Klea 134a
HCFC-124 Genetron 124 | HCFC-124 | Forane 124
Suva MP39, | Forane 401A,
R-401A, R-401B | MP39, MP66 MPE6 . 40IB
Suva HP8), | Forane 4024,
R-402A, R-402B HP80, HP81 HPS1 AB
R-404A Genetron 404A | Suva HP62 | Forane 404A
R-~406A GHG
Klea 4074,
R-407A, R-407B ATB
R-408A Genetron-408A Forane 408A
R-409A Genetron-409A Forane 409A
R-411A, R-411B R-411A, B
R-507 AZ-50
R-508A Klea 5R3
HCFC Blend Beta
HCFC Blend Delta
Autofrost/
GHG-X4 Chill-Tt
GHG-X5 GHG-X5
GHG-HP GHG-HP
Hot Shot
MT-31
Freeze 12
G2018C R-411C
Refrgerant | o | e Millnia | Technica
v uj Gases General Tech Chemical
888-373-3066 | 505-345-2707 | 800-555-1442 | 800-357-4062 | 334-661-7977 | B00-527-0885
HCFC Blend Beta FRIGC FR-12
HCFC Blend Delta ZoniRreI;-ZIG
Hot Shot Hot shot
Blend Zeta IKON-12
MT-31 MT-31
Freeze 12 Freeze 12
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1E A8 £F FEe] ULol sU% Yulg A}
&3l & L Eole Ao] s FRI=EZ,
o FoME UL ¢ ¥vf BaE AN

# 12 UL 2 chxl'dol et

o} AR vlFelME UL wtart gleo] 4Eg
o AL a8 47 gomz £E2 7149
YA UL <1 WuilE AFg3hs o] o
§ Fastt & 5 gl olo] did] F o =A
¢ U8 W3 S dgez d7s 3
ul@t) Underwriters Laboratories, 847-272
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4 = A AHA 49
oL | | A0 ”g‘:“_,g_?%g'ﬁ (kPa, Ale}AI
ERAT U2z 45) Ay TUE | wEE
(B ¥7h (37 ¥2h
Yes R11 Al Trichlorofluoromethane 103 103 145
No R21 B1 Dichlorofluoromethane 103 200 317
Yes R22 Al Chlorodifluoromethane 9931 1455 1,917
Yes | R23 Al Trifluoromethane Fo|xe} 2
No R30 B2 Methylene Chloride 103 103 103
No R40 B2 Methy! Chloride 496 772 1,041
Yes | 4113 Al Trichlorotrifluoroethane 103 103 103
Yes | R114 Al Dichlorotrtrafluoroethane 124 241 365
Yes R115 Al Chloropentafluoroethance 1,048 | 1,338 1,738
Yes | R123 Bl Dichlorotrifluoroethane 103 103 124
Yes | R125 Al Pentafluoroehane 1,333 1,930 2,528
Yes |R134a Al Tetrafluoroethane 606 930 1,282
No R170 A3 Ethane 4247 4,888 4,888
Yes |R245fa Al Genetron® 245fa FoA18t 1, 2
No R290 A3 Propane 889 | 1,296 1,682
No |{RC318 Al Octafluorocyclobutane 234 407 586
R22/152a/124(53%/13%/34%)
Yes |R401A| Al/Al (SUVA® MP-39) 586 917 1,255
R22/152a/124(61%/11%/28%)
Yes |R401B| Al/Al (SUVA® MP-66, Genetron® MP-66) 641 986 1,344
(¢) 0, 0,
No | - | aumr |RSEAESTLS) Fae 2
No |R401C| Al/Al1 | R22/152a/124(53%/15%/52%) F2lAL8} 2
Yes |R402A] Al/Al ?SZIZJQZASf;OISSS:/GO%/Z%) 1,262 | 1,828 2,394
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g 12 A
A
ASHRAE o} 24/ A& A 24
UL | e | B %) (kPa, A°|x1%
ERR| ws | - F . EETEN TR
EAEH A5 A K-
(8 32h (371 ¥
R22/125/290(60%/38%/2%)
Y °B| Al/Al
es |R40 / (SUVA® HP-81) 1,172 1,730 | 2,234
No [R403A| Al/Al |R22/218/290(75%/20%/5%) Zojapgt 2
No |R403B| Al/Al | R22/218/290(56%/39%/5%) ZojaMg} 2
R125/143a/134a(44%/52%/4%)
dA| A
Yes [RAMA| AVAL | oo o) in sUvA® HP.62) 1200 1,745 | 2,281
R22/152a/142b/c318
A Z. 0| A} B
No |RA0SA| AL/AL | o rmoc /s 596/425%) G2015 T 2
No |R406A| Al/A2 |R22/600a/142b(55%/4%/41%)(GHG12) Zo)ag} 2
No - - R22/600a/142b(66%/4%/31%)(GHGHP) Zojaa} 2
R134a/125/32(40%/40%,/20%)
Yes [RAOTA| AVAL | " 00 1220 1771 2,308
R134a/125/32(20%,/70%/10%)
Yes |RAOTB| AVAL |\ g o0 1,282 1,881 2,446
R134a/125/32(52%/25%/23%)
Yes |R407C| Al/Al |(KLEA® 407C, SUVA® 9000, 1,151 1674 | 2205
Forane® 407C, Genetron® 407C)
R134a/125/32(70%/15%,/15%)
Yes |R4O0Tb| AVAL | oo 00 797! 1237 | 1683
R22/125/134a(25%/15%/60%) .
. - =3 }\
Yes (KLEA® 25/15/60) T 2
R22/143a/125(47%/46%/7%)
Al Al 1
Yes |R408A| Al/Al (Foranc® 408A) 09| 1606 | 2116
R22/124/142b(60%/25%,/15%)
Yes [RA0OA| AVAL |\l g o0 738| 1096 | 1462
R22/124/142b(65%/25%/10%)
6
Yes |R4O9B| AVAL | o= "o oo 776| 1,154 | 1532
R125/32(50%/50%)
1
Yes |R4I0A| AL/AL | .~ - g AZ-20. SUVA® o100 | L841| 2372 | 3096
No |R410B| Al/Al |R125/32(55%/45%) Z9)A}8} 2
No |R411A| Al/A2 | R1270/22/152a(15%/87.5%/11%)(G2018A) Fojalg} 2
No |R411B| Al/A2 |RI1270/22/152a(3%/94%/3%)(G2018B) ZojAlg 28 B A
Yes |R41IC| Al/A1 | RI2N0/22/152a(3%/95.5%/15%)G2018C) | 982 | 1443 | 1900
R22/218/142b(70%/5%/25%) )
0] A1 8]
No |R412A| Al/A2 (Arcton TPSR) F2 A8} 2
No |R413A| Al/A2 |R218/134a/600a(9%/88%/3%)(Isceon 49) F oAb} 2
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B 12 AS
s AA 4F
uL | o | ASHRAE 91 2/0l8 (P, ASIAD
. N 7Ya4/ (% %)
ERAT) UE | zhun D) gy | 2T | 2
(B Y2D|(77 ¥z
No - - R125/134a/600a(4694/50%/4%) (Isceon 59) oAk} 2
R22/124/142b/600a .
Yes [RAldAx| AVAL | o100 108 506 /16.59/4%) (GHG-X4) Fe 2
R22/124/142b/600a
Yes |RAMBr| AVAL | 5h00 90060 £96/1 59%)(Hot Shot) 6341 1087 | 1380
R12/Ethylidene
No | RS00 | Al | oy de(73.89/26.29) 703 1048 | 1399
Yes | R502 | Al | R22/R115/48.8%/51.2% 1,117] 1599 | 2082
Yes | R503 R23/13(40.1%/59.9%) (Freon® 503) oA} 2
R507 or R125/143a(50%/50%%)
Yes |emn | Al | (Gonetron® AZ-50) 1,242 1,808 | 2374
RS08 or R23/116(39%/61%) ol Aln
Yes |psmsa| A | (KLEA® 508, KLEA® 5R3) Ferrg 2
Yes |R508B| Al/Al | R23/116(46%/54%)SUVAY 95) FolAVe} 2
No %Xf Al | R22/218(44%/56%)(Arcton TP5R2) Zo)Ag 2
] ] R134a/142b(79%,/19%/2%) olxl
No (Lubricant)(Freezone) Ferk 2
] R134a/124/600(50%/39.5%/1.5%) oLl
Yes Al/Al (FRIGC® FR-12) FAR} 1, 2
No - - R134a/142b(80%/20%)(Freez-12) FoAle 1, 2
No - A2 | R32/134a(30%/70%) FoAL 1, 2
No - - R23/22/152a(5%6/90%/5%){Moncton) FoAlg} 1, 2
No | R600| A3 |N-Butane 159 290 421
Yes |R600a A3 Isobutane(Phillips Chemical Co.) 269 434 607
No R611 B2 Methyl Formate 103 103 103
No R717 B2 Ammonia 958 | 1,482 2,020
No |R744| Al | Carbon Dioxide 6685 7295 | 1729
No |R764| Bl | Sulfur Dioxide 310 538 793
No |R1150 A3 Ethylene 5047 | 5,047 5,047

FoJAM 1: 7et thE Wulol] diaiMe HA A

FelAbg 3

A o] thg & &= 3
wje] ¥E3F7I4RT Aok dt
A}y 265TC, AUF(F719) ¢
51.7C, 13HHE ¥ : 406T

FALG 21 A Fol H& ik Fo] A 2¥le)

Aol Wule] YAl =& IA &
T @ AA 4Ee W gA o
#g gx| Yool gt

o] ¥o AASA = Yulol 3
Ae 71A4E¥H, ASHRAE 15
¥, CAN/CSA-B52 ¥t £%
Faslr) uiehe, Yol £F sloj=”
(Guide for the Standard for Re-
frigerants)g= UL 2182 ®E&&
WA oo FA47 dgslr] vl
@tl. Ronda Sizelove at UL, (847)
272-8800(n1 g 42371), E-mail :
sizelove@ul.com



400ppm ©]8te]  400ppm °l3}el
FrAM B4 gEEEAA 54 U

LFL<
A3 B3 0.10kg/m’
w8 ch, zaw) AHeom2
19.0MJ/kg
LFL>
A2 B2 0.10kg/m’
o
M RE pxm (NHy) AHooms<
19.0MJ/kg
Al B
M BEL i3 (R-123)
=4 e =4 w8

LFL : A7 %438 (Lower flammability limit)
AHoomy © V2

ool JidMnt Sl 248 ASHRAE
34 BEE

a8

4. UL 2F 43718 =87

3H ULLS ¥EE271719 93y 43709
AHEE &8RS R A8 1EE LA
ojdle] ERE A #¥REL EF o $4FE
A A% N A8 2 7HA BehE WUAlE
¥gstn A oz F39 =& Az Yo
FEHELS YAY 4719 ABHE Yo/E
#ot AxX"LAete] TPPE ZARBRY HE
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