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REFRIGERANT APPLICATION SUMMARY

ASHRAE #
(TRADE COMPONENTS | CHARGING
WE) (WEBHT %% ) (%ORIGINAL) APPL'CA“ON COMMENTS
Very Low Temperature and Cascade Refrigeration (R-13 and R-503 type)
R-23 pure 95%
R-508B 13: 105-110% |R-13 systems can retrofit to R-23 (but suffer higher heat at discharge) or R-508B (but the
SUVA 95 23116 503; 00-95% |pressures are different). R-503 syslems should use R-508B. R-13B1 systerns can operate with
R-403B 2001221218 NA R-403B, but often in vacuum conditions.
ISCEON 69L (5/56/39)

Low-Medium Temperature Refrigeration (R-502 type)

QOverall Concems: Discharge temperature is important - can't tolerate large increase. Migher
discharge pressure can affect controls. Qil return is traditionally a problem in 502 low temp. Most -

blends are very low glide (no problems).
Retrofit Recommendations (in order of preference based on performance/ease of use):
R-408A Closest match to R-502 properties and performancs. Slightly higher dis. Temp.

R-402A  Higher discharge pressure, lower discharge temperature than 408A. ;
R-402B Similar discharge pressure, higher discharge pressure. Good for ice machines. Al |

retrofit blends should consider oil change to AB in order to improve oil circulation. -
R-404A or R-507 can be used to retrofit, however mineral oil must be fiushed, POE used. B-22.
Refrigeration Oci

R-404A or R-507 can be used to retrofit, however mineral oil must be flushed, POE used, and
systern components {valves, etc.} may need to be changed.

R-22 pure 100-105%
RAZB | T2 | o0
(Hss-;?g‘;?m 12?11;4231?“' 85-90%
RAGBA | 122 | g,
R | e | e

R-417A Warmer temps with existing oils. Loses performance and needs POE at low temp. Long.

Jerm HEC Qptions
R-404A and R-507 Off the shelf equipment, interchangeable with each other.

Low-Medium Temperature Refrigeration (R-12 type)

R22 pure N/A Qverall Congerns, Match R-12 evaporator conditions (slightly higher discharge pressures OK).
Oel retum must be addressed TemperabJre ghde nota problem in most apphcaﬂms
R-134a pure 90% = ‘ i S0 0L USB L
R-409A Better at lawer hemperatures malmams perfonnance hlgher dlsd'\a:ge T and P.
R-401A 22M52a/124 80-85% R-414B Betier at warmer temperatures, lower discharge temp than 409A.
(MP 39) (53/13/34) °  IR401A Good overall performanca need AB oil below 30F coil temps.
R401B 2901 5217;24 80.85% R-416A Biggest cl:xange in properties, poor low temp performance
MP 66 61/11/28 NRI does not camy: .
{ ) { ) R-408A Very similar to R-414B.
’{*&0593 2(2’6:)';’244; ;‘;b 80-85% |Freeze 12, Freezone, RB 276: Similar to 416A (134a based, not good in low temp)
Medium-High Temperature Refrigeration (R-12 type)
R-414B 22/600a/124/142b 80-85% Overall Concems: Higher application temps wil drive up head pressure and discharge temp.
(HOTSHOT)Y |  (5071.5/39/9.5) ° These biends wm lessen the abuse onthe system but cost some capacrty Retroﬁt
R-416A 134a/124/600 90-95% R-414B 416A Lower or no, R-22 cus down on d:scharge tampetamrefpmssufe
{FRIGC FR12) (59/39/2) *  |R401A, R-401B, R-409A for R-12 or R-500 air conditioning (direct expansion systems)
Air Conditioning (R-22 type
R-407C 321125/134a 95-100% | Qverall Concems: R-22 availability and price make retrofitting a less aftractive option, however it
(SUVAS000) (23/25/52) is possible to use R-407C (POE flush) or R-417A for retrofitting.
R-410A 321125 NA
(AZ 20) (50/50) New Equipment is being designed around R-410A (higher efficisncy modeis), although it is
R417A 125/1345/600a 95-100% possible that the R-22 "look alike” blends may be used also. Decision time frame depends on
(NU-22) {46.6/50/3.4) °  }the new Energy Efficiency guidelines from DOE. (Residential, 2006)

 High Ambient and Centrifugal Chillers

R-124 pure N/A R-114 high ambient AC can use R-124 or very large R-134a systems.
Centrifugal chillers require major equipment upgrades to retrofit to another refrigerant.
R-123 pure N/A Chiller manufacturers will need to be consulted for such jobs.
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REFRIGERANT PROPERTIES SUMMARY

ASHRAE# | COMPONENTS | mype | TEMP.
(TRADE NAME) |  (WEIGHT %) GLIDE (F) | LUBRICANTS COMMENTS
Similar to R-11 - low pressure centrifugal chillers.
R-123 pure HOFC 0 MINERAL OIL or
ALKYL BENZENE
Similar to R~114 - high ambient air conditioning.
R124 pure HCFC 0 MINERAL Oil or
ALKYL BENZENE
HFC - new systemns, med temp refrig, auto AC. Retrofit
R-134a pure HFC 0 POLYOLESTER  |invaives oil flushing.
New refrigeration systems, retrofit R-12 systems involves
MINERAYL OIL or )
R-22 pure HCFC 0 ALKYL BENZENE |€auipment changes. Standard for AC.
Properties similar to R-13; runs hotter on discharge side.
R-23 pure HFC 0 POLYOLESTER | Very low temperature refrigeration.
R-401A 2211521124 HCFC 6 ALKYL BENZENE |Retrofit blend for R-12; higher glide and discharge
(MP 39) (5313/34) BLEND OR MO/AB MIx | Pressureftemp. ‘
R401B 22115200124 HOFC 8 ALKYL BENZENE |Retrofit blend for R-12 at lower temperatures (boost to
(MP 66) (61/11/28) BLEND OR MO/AB MIX | C@Pacity <-20F), also similar to R-500
R402A 125/200/22 HCFC - ALKYL BENZENE |Retrofit blend for R-502; higher discharge pressure than
(HP 80) (60/2/38) BLEND . OR MO/AB MIX |02
R-402B 125/290/22 HCFC 05 ALKYL BENZENE zf?nwoﬁt blend for R-502 in ice machines; higher discharge
(HP 81) (38/2/60) BLEND . OR MO/AB MIX p-
R-4038 2001221218 HCFC 25 MINERAL OIL or *f‘s been used successfuly in 1381 type equipment
ISCEON 69l (5/56/38) BLEND . ALKYL BENZENE |{Lower evaporator pressures - in vacuum)
HFC blend - long term new or retrofit for R-502 (oil flush
R404A 125/143a/134a | HFC ,
(HPE2,FXT0) (44/5214) BLEND 15 POLYOLESTER |required).
HFC blend; similar properties to R-22, higher glide.
R-407C 321125/134a HFC
(SUVA9000) (225/52) BLEND 10 POLYOLESTER | Potential new equipment or retrofit for AC.
R408A 125143822 | HCFC . MINERAL OIL or lea‘:t’iﬁ' r:’_'e“d for R-502. Very close property match,
(FX 10) (7146/47) BLEND ALKYL BENZENE |S#ghtly higher discharge temp.
R400A 2212411420 | HCFC 12 MINERAL OIL or | Retrofit blend for R-12; higher glide and discharge
(FX 56) (60/25/15) BLEND ALKYL BENZENE pressure/temp. Similar to R-500 at AC temps.
(AZ 20) (50/50) BLEND 0.2 POLYOLESTER equipment only.
R414B | 22/600a/124/142b| HCFC 2 MINERAL OIL or |Revofit blend for R-12; lower R-22 content blend, lower
(HOTSHOT) | (5011.5/39/95) | BLEND ALKYL BENZENE |head pressure. Approved for auto AC.
Retrofit blend for R-12; lower R-22 content blend, iower
R-416A 134a/124/600 HCFC ! '
(FRIGC FR12) (59/39/2) BLEND 25 POLYOLESTER  |head pressure. Approved for auto AC.
R417A 125/134a/600a | HFC . MINERAL OIL, ';FC b.‘elnd? similar properties to R-22, higher giide.
(NU-22) (46.6/50/3.4) BLEND AB. OR POE otential new equipment or retrofit for AC, refrig,
R507 125/1432 HEC HFC blend - long term new or retrofit for R-502 (oil flush
(AZ 50) (50/50) BLEND 0 POLYOLESTER required).
R508B HEC Properties similar to R-503; can be used for R-503 or R-13
SUVA 95 23/116 BLEND 0 POLYOLESTER |very low temp systems.
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Temp.
35 82.1 99.4 120 121 11.4
Temp. 30 916 111 133 135 145
°F R11 R113 R114 R123 R124 R500 .25 102 124 147 149 17.9
-20 27.0 29.1 22.9 27.8 16.1 3.2 -20 113 138 161 164 21.6
15 265 289 218 27.4 141 54
-10 26.0 287 206 26.9 12.0 7.8 Temp. R407C R417A
5 25.4 285 193 26.4 9.6 10.4 °F R22 Liquid Vapor Liquid Vapor R410A
0 24.7 28.2 17.8 259 6.9 13.3 -40 05 3.0 44 05 4.2 11.6
5 239 27.9 16.2 25.2 3.9 16.4 -35 26 54 06 24 08 14.9
10 231 276 14.4 245 0.6 19.7 -30 4.9 8.0 18 4.5 15 185
15 221 272 124 238 16 234 -25 74 10.9 4.1 6.9 36 225
20 211 26.8 102 228 35 273 -20 101 141 6.6 94 59 26.9
> 199 6.3 -8 18 = 31E 15 132 176 9.4 122 8.4 317
o 186 e 8 = 507 81 %0 -10 165 213 125 152 1.2 36.8
= 7o > 2 >3 105 105 209 5 20.1 25.4 15.9 185 143 425
20 56 245 0a 81 132 261 0 24.0 29.9 19.6 22.0 17.6 486
25 39 3.8 >0 166 o1 516 5 28.2 34.7 236 25.9 212 55.2
= 0 229 38 149 102 6 10 3258 39.9 28.0 30.0 25.1 62.3
= 100 522 ts 3.0 226 639 15 37.7 456 328 345 293 70.0
s =8 10 =5 12 563 06 20 43.0 516 38.0 393 33.9 783
& ” 109 o1 5o 202 =8 25 488 58.2 436 445 38.9 87.3
=0 8 87 e 6 24 854 30 54.9 65.2 496 50.8 44.2 96.8
e 00 73 e 21 389 935 35 615 726 56.1 56.0 49.9 107
%0 5 5o 180 17 137 02 40 68.5 80.7 63.1 62.4 56.1 18
ot 32 143 509 09 188 m 45 76.0 89.2 70.6 69.2 62.7 130
% 29 o e e 512 1 50 84.0 983 787 76.4 69.8 142
o 68 106 75 23 500 31 55 92,6 108 87.3 87.2 773 155
100 58 56 2 o1 o1 T 60 102 118 96.8 95.7 85.4 170
105 09 v 30 81 726 5 65 111 129 106 105 93.9 185
10 32 20 91 103 795 o 70 121 141 117 114 103 201
s o T4 434 26 6.8 77 75 132 153 128 124 13 217
20 182 07 280 51 945 189 80 144 166 140 134 123 235
o5 510 > 08 78 103 03 85 156 180 153 146 134 254
30 2.0 37 =80 206 I 17 90 168 195 166 157 145 274
35 1 - 634 236 120 232 95 182 210 181 170 158 295
10 304 - o 1 6.8 130 28 100 196 226 196 183 170 317
5 340 92 251 202 140 — 105 211 243 211 197 184 340
50 7 112 a1 39 50 - 110 226 261 229 211 198 365
15 243 280 247 225 212 391
Temp. 120 260 300 266 241 227 418
°F R13 R23 R503 R508B R403B 125 278 321 286 258 244 446
-120 4.5 4.0 31 31 254 130 297 342 307 275 261 476
-115 03 03 6.0 6.0 24.5 135 317 365 329 293 279 507
-110 21 2.9 9.3 9.3 23.4 140 337 389 353 312 297 539
105 4.7 5.8 129 129 222 145 359 - . - - 573
-100 76 9.0 16.9 169 209 150 382 - . - - 608
95 108 127 214 214 193
-90 14.3 16.7 26.3 26.4 17.5 Temp. R401A R401B
85 18.2 213 318 318 155 °F R12 R134a Liquid Vapor Liquid Vapor
20 575 63 377 8 35 -40 11.0 148 8.1 132 65 11.8
75 272 318 44.2 444 10.6 -35 84 12.5 51 10.7 33 91
70 323 37.9 513 515 7.8 -30 55 9.9 L7 7.9 02 6.1
65 378 44.6 59.0 59.3 46 -25 23 6.9 1.0 48 21 28
60 439 52.0 67.3 67.8 1.0 -20 06 3.7 3.0 1.4 4.3 05
55 50.4 60.0 76.4 76.9 15 15 24 0.6 52 1.2 6.6 25
50 575 68.7 86.1 86.8 36 -10 45 19 7 3.3 92 4.7
45 65.1 78.1 96.6 975 6.0 - 6.7 4.0 10.3 55 12.0 71
-40 733 88.3 108 109 8.6 0 92 6.5 13.2 8.0 15.1 9.7
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816-842-5400 913-438-4446 417-881-3600 515-331-4137 316-262-5231
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Temp. R401A R401B Temp. R409A R414B R416A

°F R12 R134a Liquid Vapor Liquid Vapor °F Liquid Vapor Liquid Vapor Liquid Vapor
5 11.8 9.1 16.3 10.7 18.4 12.6 95 137 110 136 111 98.8 93.7
10 14.6 11.9 19.7 133.7 22.0 15.8 100 148 120 146 121 108 102
15 17.7 15.0 23.4 16.9 25.9 19.2 105 159 130 158 132 117 112
20 21.0 18.4 27.4 20.4 30.1 23.0 110 172 141 170 143 127 121
25 24.6 22.1 31.7 24.2 34.6 27.0 115 184 153 183 155 138 132
30 28.5 26.1 36.4 28.3 39.5 314 120 198 165 196 167 149 143
35 32.6 30.4 41.3 32.8 44.8 36.1 125 212 178 210 180 161 154
40 37.0 35.0 46.6 37.6 50.4 41.1 130 227 192 224 193 173 166
45 41.7 40.1 52.4 42.7 56.4 46.6 135 242 207 239 208 186 179
50 46.7 45.5 58.5 48.2 62.8 52.4 140 258 222 255 223 200 192
55 52.0 51.3 65.0 54.1 69.6 58.7 145 - - 272 239 214 206
60 57.7 57.5 71.0 60.4 76.0 65.4 150 - - 289 255 229 221
65 63.8 64.1 79.3 67.2 84.7 725
70 70.2 71.2 87.1 744 92.9 80.1 Temp.
75 770 78.8 954 821 102 882 F R404A R507 R502 R402A R402B R408A
80 84.2 86.8 104 90.2 111 96.8 -40 4.3 >5 41 6.3 3.6 2.8
85 91.8 95.4 114 98.9 121 106 35 68 82 65 9.1 6.0 >1
90 99.8 104 123 108 131 116 -30 9.5 11.1 9.2 12.1 9.0 7.6
95 108 14 134 118 142 126 -25 125 14.3 12.1 15.4 12.0 104
100 117 124 145 128 153 137 -20 15.7 17.8 153 189 154 135
105 127 135 156 139 166 148 15 193 217 18.8 22.9 18.6 16.8
110 136 147 169 151 178 160 10 23.2 258 22.6 27.1 22.6 204
115 147 159 181 163 192 173 S 275 303 26.7 317 27.0 24.4
120 158 171 195 176 206 187 0 32.1 35.2 311 36.7 31.0 28.7
125 169 185 209 189 220 201 5 37.0 40.5 35.9 42.1 36.0 333
130 181 199 224 203 236 216 10 424 46.1 41.0 48.0 42.0 383
135 194 214 239 218 252 231 15 48.2 52.2 46.5 54.2 47.0 4.7
140 207 229 255 234 269 248 20 545 °8.8 524 609 54.0 495
145 220 246 272 250 287 265 25 61.2 658 °8.8 68.1 60.0 558
150 234 263 290 267 305 283 30 684 33 656 538 67.0 625

35 76.1 81.3 72.8 84.0 75.0 69.7

Temp. R409A R414B R416A 40 84.4 89.8 80.5 92.8 83.4 77.4

°F Liquid Vapor Liquid Vapor Liquid Vapor 45 93.2 98.9 88.7 102 91.6 85.6
-30 0.2 9.9 0.0 9.7 121 13.4 50 103 109 97.4 112 100 94.3
-25 18 2 1.9 6.8 9.6 11.0 55 113 119 107 123 110 104
-20 3.9 3.8 4.0 3.6 6.7 8.3 60 123 130 116 134 120 114
-15 6.2 0.3 6.3 0.0 3.5 5.3 65 135 141 127 146 133 124
-10 8.7 1.7 8.8 2.0 0.0 2.0 70 147 154 138 158 143 135
-5 11.4 3.8 11.5 4.1 1.9 0.8 75 159 167 149 171 155 147
0 14.4 6.1 145 6.5 4.0 2.8 80 173 180 161 185 170 159
5 17.6 8.6 17.7 9.0 6.3 5.0 85 187 195 174 200 183 173
10 21.1 11.4 21.2 11.9 8.9 7.4 90 202 210 187 215 198 186
15 24.9 14.4 25.0 14.9 11.6 10.0 95 218 226 201 232 213 201
20 29.0 17.6 29.0 18.3 14.6 12.8 100 234 244 216 249 230 217
25 334 21.2 33.4 21.9 17.8 15.9 105 252 262 232 267 247 233
30 38.1 25.0 38.1 25.8 21.4 19.3 110 270 281 248 286 262 250
35 43.2 29.2 43.1 30.0 25.2 229 115 289 301 265 305 283 268
40 48.6 33.6 48.5 34.6 29.3 26.8 120 310 322 283 326 303 287
45 54.4 38.5 54.3 39.5 33.7 31.1 125 331 344 301 347 323 307
50 60.6 43.6 60.4 44.8 38.4 35.6 130 353 368 321 370 345 327
55 67.2 49.2 67.0 50.4 43.5 40.5 135 377 393 341 393 - 349
60 74.2 55.2 73.9 56.5 49.0 45.7 140 401 419 363 418 - 372
65 81.7 61.5 81.3 62.9 54.8 51.3 145 426 446 - 443 - -
70 89.6 68.4 89.1 69.8 61.1 57.3 150 453 475 - 470 - -
75 98.0 75.6 97.4 77.1 67.7 63.7
80 107 83.4 106 85.0 74.8 70.6
85 116 91.6 116 93.3 82.3 77.8
90 126 100 125 102 90.3 85.5
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