== PT Charts For Refrigeration

Solstice” N4O (R-448A) and Solstice N13 (R-450A) are Honeywell's newest blends for commercial refrigeration.
R-448A & R-407F are great retrofit options for R-22, R-404A, R-507, R-402A, & R-408A

REFRIGERATION SECTION 1 REFRIGERATION SECTION 2
PRESSURE BASED PT CHARTS PRESSURE BASED PT CHARTS

Solstice® N40 Genetron Performax® Genetron® 22 Genetron® 404A Genetron® AZ- Genetron® 408A Genetron® HP80 Solstice® N13 Genetron® 134a Genetron® MP39 Genetron® 409A
(R-448A) (R-407F) (R-22) (R-404A) 50 (R-507A) (R-408A) (R-402A) (R-450A) (R-134a) (R-401A) (R-409A)
nggfg)re Temperature Temperature Temperature Temperature Temperature Temperature Temperature PEgz?éJ)re Temperature Temperature Temperature Temperature
OF OF OF OF OF OF OF OF OF OF OF

Avg |Bubble| Dew Avg Bubble | Dew Avg | Bubble  Dew Avg Bubble | Dew Avg | Bubble | Dew Avg Bubble | Dew Avg Bubble | Dew Avg Bubble | Dew

0.0 -455 1 -51.0 -399 -452 1 -509 | -394 -415 -505 | -512 | -499 -521 -478 | -482 | -474 | -543 | -56.1 | -52.6 0.0 -9.5 -10.1 -9.0 -149 -221  -273 | -169 | -224 | -300 | -147

1.0 -430 |-486 -375 -42.7 | -485 | -37.0 -38.9 -48.0 | -48.7 | -47.4 -49.7 -453 | -45.7 | -449 | -519 | -53.6 | -50.2 50 2.7 2.1 3.3 -3.1 -10.0 | -151 -5.0 -103 | -178 -2.7

2.0 -40.7  -46.2 | -35.2 -404 | -46.1 | -347 -36.5 -45.7 | -46.3 | -45.0 -47.3 -429 | -433 | -425 | -495 | -51.2 | -478 10.0 12.7 121 132 6.7 -0.2 -5.2 4.8 -0.4 -7.9 7.1

3.0 -385 |-440 -329 -382 | -439 | -325 -34.2 -434 | -44.1 0 -42.38 -45.1 -406 | -410 | -40.2 | -47.3 | -49.0 @ -456 15.0 21.1 20.6 21.7 149 8.2 33 132 8.1 0.7 155

4.0 -36.3 -419 ) -30.8 -36.1 | -418 | -305 -32.0 -413 1 -419 | -406 -42.9 -384 | -388 | -380 | -451 | -46.8 | -435 20.0 28.6 28.0 29.2 22.2 156 10.7 20.5 155 8.1 22.9

5.0 -343 -39.8 -2838 -341 | -39.8 | -285 =299 -39.2 | -39.9 | -386 -40.8 -36.3 | -36.7 | -35.9 | <431 | -447 @ -414 220 313 308 319 249 183 135 232 182 109 256

6.0 -323 -37.8 | -269 -322 | -37.8 | -265 -27.8 -37.2 1 -379 | -36.6 -38.9 -343 | -347 | -339 | -411 | -42.7 | -394 24.0 34.0 334 34.6 27.4 210 16.1 25.8 20.9 135 28.2

7.0 -305 |-359 | -25.0 -30.3 | -36.0 | -24.7 -25.9 -353 |-35.9 | -347 -36.9 -324 | -32.7 | -320 | -39.2 | -408 | -37.6 26.0 36.5 359 37.1 299 235 186 283 234 16.1 30.7

8.0 -286 -341| -232 -285 | -341 | -229 -24.0 -335 |-341 | -328 -35.1 -305 | -309 | -30.1 | -37.3 | -390 -357 28.0 38.9 38.4 395 323 259 211 30.7 25.8 185 331

9.0 -26.9 |-324 | -214 -26.8 | -324 | -212 -22.1 =317 |-323 | -31.1 -333 -28.7 | -290 | -283 | -356 | -37.2 | -34.0 30.0 413 40.7 419 34.6 282 234 330 28.1 209 354

10.0 -252 -306 | -19.7 -251 | -30.7 | -195 -20.4 -30.0 | -306 | -29.3 -31.6 -269 | -273 | -265 | -338 | -354  -323 320 436 43.0 44.2 36.8 30.5 25.7 35.2 30.4 23.2 37.6

110 -235 |-29.0| -18.1 =235 | =291 | -179 -18.7 -28.3 | -289 | -21.7 -29.9 -252 | -256 | -248 | -32.2 | -33.8 | -30.6 34.0 458 452 46.4 389 32.7 279 374 326 254 398

120 -219 274 -165 -219 | -275 | -164 -17.0 -26.7 | -273 | -26.1 -28.3 -236 | -239 | -232 | -306 | -321 | -290 36.0 479 473 485 41.0 34.8 30.0 395 347 276 419

130 -204 |-258 | -150 -204 | -259 | -1438 -154 -25.1 | -25.7 | -245 -26.7 -219 | =223 | -216 | -29.0 | -306 | -27.4 38.0 50.0 494 50.6 43.0 36.8 321 415 36.8 29.6 440

14.0 -189 -243 ] -135 -189 | 244 | -134 -138 -235 1 -241 | -230 -25.2 -204 | -208 | -200 | -275 | -29.0 | -259 40.0 52.0 514 52.6 45.0 38.8 34.1 435 38.8 317 459

16.0 -16.0 | -214 -106 -16.0 | -215 | -105 -10.8 -206 | -21.2  -200 -22.3 -174 | =178 | -17.0 | -245 | -26.1 | -23.0 420 539 534 545 46.9 40.8 36.1 454 40.7 336 479

18.0 -132 -186 | -7.8 -133 | -1838 -1.8 -7.9 -178 1 -184 | -17.2 -195 -145 | -149 | -142 | -21.7 | -233 | -20.2 44.0 55.8 55.3 56.4 48.7 426 38.0 473 426 355 49.7

Scantolearn more 200 | -106 |-160 -52 | -107 | -162 | -53 -52 | -151 -157 | -146 = -168 -118 | -122 | -115 | -19.1 | -206 | -176 460 | 577 | 571 | 583 505 445 398 491 445 374 | 516
Chart. 22.0 -81 | -135  -27 -8.2 -13.7 -2.8 -2.6 -126 | -131 | -120 -14.2 -9.2 -9.6 -89 | -165 | -180 @ -151 48.0 59.5 589 60.1 52.3 46.3 416 50.9 46.3 39.2 53.4
24.0 -5.7 |-110] -03 -5.8 -113 -0.4 0.0 -10.1 | -10.7 | -96 -11.8 -6.7 =L -6.4 | -141 | -156 | -126 50.0 61.3 60.7 61.8 54.0 48.0 434 526 48.1 410 55.1

26.0 -34 | -8.7 2.0 -3.6 -8.9 18 2.4 -78 | -83 | -T2 -9.4 -4.3 4.7 -40 | -118 | -132 | -103 55.0 65.5 64.9 66.1 58.1 52.2 477 56.8 52.3 453 593

28.0 -11 | =65 4.2 -14 -6.7 4.0 4.7 -55 | -6.0 | -49 -1.2 -2.0 -2.4 -17 -95 | -109 | -81 60.0 69.5 68.9 70.1 62.0 56.2 51.7 60.8 56.3 493 63.2

29.0 -01 | -54 53 -0.3 -5.6 51 5.8 44 0 -49 0 -38 -6.1 -0.9 -1.2 -0.5 -84 | 98 -1.0 70.0 77.0 76.4 775 69.2 63.6 59.1 68.1 63.7 56.9 70.6

E - E 31.0 2.1 -33 7.4 18 -35 7.1 8.0 -2.2 | -28 =L -39 13 1.0 17 -6.3 =17 -4.8 80.0 83.8 832 84.4 759 70.4 66.0 748 70.5 63.8 773
" 34.0 51 -02 | 104 4.8 -0.5 10.1 112 0.9 0.4 14 -0.8 4.5 4.1 4.8 -3.2 -4.6 -1.8 90.0 90.1 89.5 90.6 82.0 76.6 72.3 81.0 76.8 70.1 835

1 37.0 8.0 2.7 133 7.7 2.4 129 142 3.8 33 4.4 2.1 7.5 7.1 7.8 -0.2 -16 12 100.0 959 953 96.5 871.7 825 782 86.7 82.7 76.1 89.3
40.0 108 | 55 16.0 104 5.2 157 171 6.7 6.2 7.2 50 103 10.0 10.7 2.6 12 4.0 105.0 98.7 98.1 993 90.4 85.2 81.0 89.5 85.5 78.9 92.1

E 430 134 | 82 18.7 130 7.8 182 199 9.4 8.9 9.9 1.7 131 128 134 53 3.9 6.6 110.0 1014 | 100.8 | 102.0 93.0 879 83.7 921 88.2 816 94.7
46.0 16.0 | 108 | 212 155 10.4 20.7 22.6 120 | 115 | 125 103 157 154 16.1 79 6.5 9.2 1150 1040 | 1034 | 1046 95.5 90.5 86.3 94.7 90.8 84.3 97.3

g;g:ttga'f;:[‘ag‘r?;e 490 184 | 132 2371 180 | 128 | 231 25.2 145 | 140 @ 150 12.8 183 | 180 | 186 | 104 | 91 | 117 1200 | 1066 | 106.0  107.1 98.0 931 | 889 | 972 | 934 869 | 998
Glide. 52.0 208 | 156 | 26.0 20.3 152 255 27.6 169 164 174 152 20.8 20.4 211 | 128 | 115 141 125.0 109.0 | 1085 | 1096 100.4 95.5 914 99.6 95.8 89.4 | 1023
55.0 231 179 | 283 226 175 21.17 30.0 193 | 188 | 198 176 232 228 235 | 151 | 138 16.4 130.0 1114 | 1109 | 1120 102.7 97.9 938 | 1020 | 983 919 | 1047
59.0 26.1 | 209 312 255 20.4 30.6 33.1 223 | 218 | 228 20.6 26.2 25.9 265 | 181 @ 168 19.4 135.0 1138 | 1132 | 1143 105.0 1003 | 962 | 1043 1006 & 942 | 107.0
63.0 289 | 238 | 340 283 232 333 36.1 252 | 247 | 257 234 292 288 295 | 210 | 197 223 140.0 116.1 | 1155 | 1166 107.2 1025 | 985 | 1066 @ 1029 | 96.6 | 109.2
67.0 316 | 265 367 31.0 25.9 36.0 389 28.0 275 284 26.2 320 317 323 | 238 | 225 25.0 1450 1183 | 1177 | 1189 1094 1048 | 100.8 | 1088 @ 1052 | 989 | 1114
83.0 416 | 365 | 46.6 40.8 359 457 494 382 377 | 386 36.4 423 420 426 | 339 | 327 351 150.0 1205 | 1199 | 1210 1115 1069 | 1030 | 1109 | 1073 | 1011 | 1136

1010 514 | 465 | 563 50.5 457 55.3 59.7 482 | 478 | 486 46.4 52.6 52.3 529 | 439 | 428 | 450 155.0 1226 | 1221 | 1232 1136 1091 1051 1130 | 1095 | 1033 | 1157
1210 611 | 562 | 659 60.0 55.3 64.7 69.8 581 | 57.7 | 585 56.3 62.6 62.4 629 | 537 | 527 548 160.0 1247 | 1241 | 1252 1156 1111 | 1072 | 1151 1116 | 1054 | 1178
142.0 70.L | 654 | 749 68.9 64.3 73.4 79.3 674 | 670 | 678 65.6 72.1 718 72.3 630 @ 619 640 165.0 126.7 | 1262 | 1273 1176 1132 | 1093 | 1171 | 1136 1075 | 11938
154.0 749 | 702 796 736 69.1 78.1 84.3 723 | 719 | 726 704 77.0 76.8 773 | 678 | 668 68.8 170.0 1287 | 1282 | 1293 119.6 1152 | 1113 | 1191 | 1156 | 1095 | 1218
167.0 798 | 751 844 78.4 4.0 82.8 89.5 773 1769 | 776 75.4 82.2 819 824 | 728 | 719 73.8 1750 130.7 | 1302 | 1312 1215 1171 | 1133 1210 1176 | 1115 | 1237
181.0 848 | 802 | 893 833 789 876 94.7 824 | 820 | 827 80.5 87.4 87.1 876 | 779 | 770 789 180.0 1326 | 1321 | 1332 1233 119.1 | 1152 | 1229 | 1195 | 1135 | 1256
196.0 89.8 | 853 | 943 88.3 84.0 925 100.0 875 | 872 | 879 85.7 92.6 92.4 929 | 831 @ 822 84.0 185.0 1345 | 1340 | 1350 1252 1209 | 1171 1247 1214 1154 | 1275
2120 949 905 | 993 933 89.1 975 1054 928 | 924 | 931 90.9 97.9 97.7 982 | 883 | 874 | 892 190.0 136.3 | 1358 | 136.9 127.0 1228 | 1190 | 1266 | 1233 | 1173 | 1293
2290 | 100.0 957 | 1043 983 942 | 1024 1108 98.0 97.7 983 96.1 1033 | 1031 | 1036 | 935 @ 927 94.4 195.0 1382 | 1376 | 1387 128.7 1246 | 1209 | 1283 1251 | 1192 | 1311
246.0 | 1049 100.7 109.1 103.1 | 99.1 | 107.1 116.0 103.0 1 102.7| 1033 101.1 1084 | 1082 | 1086 | 985 | 97.7 99.3 200.0 1399 | 1394 | 1405 1304 1264 | 1227 | 1301 | 1269 | 1210 | 1328
264.0 109.8 1056 1139 1079 | 1040 | 1118 1211 108.0 107.7 | 1083 106.1 1135 | 1133 1138 1035 | 1027 | 1043 205.0 1417 | 1412 | 1422 1321 1281 | 1244 | 1318 1287 | 1228 | 1346

2840 | 1150 [1109 | 1190 113.0 | 1092 | 1168 126.6 1133 1130 1136 1114 1189 | 1187 | 1192 | 108.8 | 108.0 | 109.6 210.0 1434 | 1429 | 1439 13338 1298 | 126.2 | 1335 | 1304 | 1246 | 1363

3040 | 1199 1159 12338 1178 | 1141 | 1215 1318 1183 /1180 1186 116.4 1241 1239 1243 1138 1131 | 1146 215.0 1451 | 1446 | 1456 1355 1315 1279 1352 | 1321 1264 | 1379

3250 | 1248 121.0| 1286 1227 | 1191 | 1263 137.0 1233 /1231 1236 1214 1292 | 1290 | 1294 | 1189 | 1182 | 1196 220.0 146.8 | 146.3 | 1473 137.1 1332 | 1296 | 1368 | 1338 | 1281 | 1396

348.0 1299 1262 | 1336 1277 | 1242 | 1312 1425 1286 1283 1288 126.6 1346 | 1344 1348 1241 | 1235 | 1248 230.0 1500 | 1495 | 1505 140.2 1365 1329 1400 | 137.1 | 1314 | 14238

3490 | 1301 1264 1338 1279 | 1245 | 1314 142.7 128.8 1285 1290 126.8 1348 | 1346 | 1350 | 1244 | 1237 | 1250 240.0 1532 | 15271 | 1537 1433 1396 | 136.1 | 1431 | 1403 | 1347 | 1459
3720 | 1350 1314 1385 1327 |1 1294 | 136.0 1479 1337 1335 1340 1318 1399 | 1397 @ 1401 1293 1287 | 1300 250.0 156.2 | 1557 | 156.7 146.3 1427 | 1392 | 1462 | 1434 1378 | 1489
3970 | 1400 /136.6| 1434 137.7 | 1345 | 1409 1533 138.9 | 138.7 | 139.1 136.9 1452 | 1450 | 1454 | 1345 | 1339 | 1351 260.0 159.2 | 1587 | 159.7 149.2 1457 | 1423 | 149.1 | 1464 | 1409 | 1519
4230 | 1450 141.8| 1483 1426 | 1395 | 1456 158.6 1439 1438 1441 1420 1504 | 1503 @ 1506 | 1396 139.1 @ 1402 270.0 1621 | 161.6 | 1626 152.0 1486 | 1452 1519 1493 | 1439 | 1547
Honeywe" 450.0 150.0 11469 1530 1475 | 1446 | 150.3 163.9 148.9 11488 | 1491 146.9 155.6 | 1555 | 155.8 | 1447 | 1442 | 1452 280.0 164.9 | 1644 | 1654 154.7 1514 | 1481 | 1547 | 1522 | 146.8 | 1575




Honeywell | qcfigerants PT Charts for Air Conditioning

THE POWER OF CONNECTED - )
Genetron 407C and 422D are excellent alternatives to R-22

Genetron® 407C Genetron® 422D Genetron®
PT CHARTS FOR A/C AND REFRIGERATION
Temperature Temperature Temperature
. . Pressure (psig) oF oF oF
New Pressure-based Charts Make Calculating Glide Easy i e — i e —
0.0 -40.2 -46.5 -339 414 -45.8 -37.0 415
100 -19.9 -26.0 -13.8 -20.8 -24.8 -16.7 -20.4
200 5.2 -11.2 0.7 5.9 97 -2.1 5.2
30.0 6.4 0.6 123 59 23 9.6 6.9
40.0 16.2 104 21.9 15.9 124 194 171
A 45.0 20.6 149 26.3 204 17.0 238 217
SUPERHEAT : 1 500 247 190 303 246 212 219 26.0
NS 55.0 28.6 22.9 34.2 285 25.2 318 30.0
. v 60.0 322 26.7 37.8 32.3 290 355 339
Procedure: 65.0 35.7 30.2 413 359 32.7 39.1 375
70.0 39.0 336 445 39.3 36.1 424 41.0
e Use gauges to determine the pressure at the Example: Find the superheat on a system which 75.0 422 36.8 417 425 39.4 45.6 443
evaporator coil outlet, and a thermometer to uses Solstice” N4O (R-448A) when the pressure 22:8 222 222 ggg 222 2;2 gig g;g
get the actual temperature at the same point. at the evaporator outlet reads 40 psig and your 90.0 510 4oL 564 oL 485 945 535
95.0 53.7 484 59.1 543 514 57.2 56.4
surface thermometer reads 26°F 100.0 56.4 51.1 616 57.0 54.1 59.9 59.1
¢ Get the Dew temperature from the 105.0 589 53.7 64.2 59.6 56.7 624 6138
“Dew” column v 40 psig yields ~ 16°F (using dew point) 1;88 géi Z?S ?ig g?é Zi; gg? gg:g
1300 70.6 65.5 75.6 715 68.9 742 740
e Superheat = Actual Temperature - « Degree of Superheat = 140.0 74.8 69.8 79.8 75.9 733 785 784
150.0 788 739 83.8 80.0 715 82.6 82.7
Dew Temperature 26°F - 16°F = 10°F 160.0 82.7 778 876 84.0 815 86.5 86.7
170.0 86.4 815 91.2 87.7 85.3 90.2 90.6
180.0 89.9 85.2 94.7 914 89.0 93.8 943
185.0 91.6 86.9 96.4 932 90.8 955 96.2
190.0 933 88.6 98.0 94.9 926 97.2 97.9
195.0 95.0 90.3 99.6 96.6 94.3 98.9 99.7
M 200.0 96.6 92.0 1012 98.3 96.0 100.5 1014
Cha rge ca lCUlathn 205.0 98.2 936 102.8 99.9 97.7 102.1 103.1
) ) — - 2100 99.8 95.2 104.4 1015 99.3 103.7 104.8
Product ASHRAE Refrigerant Type | Reffigerant | Lubricant Liguid Density 2150 1013 96.8 1059 1031 100.9 1053 1064
Number Class Used (lbs/ft3)" at 80°F 2200 1028 983 1074 1047 1025 1068 1080
Solstice® N40 R-448A Blend HFO/HFC POE 68 225.0 1043 999 10838 1062 104.1 1084 109.6
Genetron Performax® LT R-407F Blend HFC HFC POE 69.3 230.0 105.8 101.4 1103 107.7 105.6 109.8 1111
Genetron® 22 R-22 Single Component HCFC MO 73.9 2350 107.3 1028 1117 109.2 1071 1113 112.7
Genetron 404A R-404A Blend HFC HFC POE 64.7 240.0 108.7 1043 1131 1107 108.6 112.8 1142
Genetron AZ-50° R-507 Azeotrope HFC HEC POE 649 2450 1101 105.7 1145 1121 1101 1142 1157
Genetron 408A R-408A Blend HCFC HCFC AB 65.7 2500 L1LS 107.2 1158 1136 LLLS 1156 L1
Genetron 502 R-502 Azeotrope CFC CEC MO 754 255.0 1129 10856 1172 1150 1130 1170 1186
; 260.0 1142 109.9 1185 1163 1144 1183 120.0
Solstice N13 R-450A Blend HFO/HFC POE 73.1 265.0 1155 1113 1198 77 1158 1197 ToLa
Genetron 134a R-134a Single Component HFC POE 749 2700 1169 1126 1211 1191 1171 1210 1228
Genetron MP39 R-401A Blend HCFC HCFC AB 739 275.0 1182 1140 122.4 1204 1185 1223 12422
Genetron HP8O R-402A Blend HCFC HCFC AB 71 2800 1194 1153 1236 1217 119.8 1236 1255
Genetron 409A R-409A Blend HCFC HCFC AB 75.4 285.0 120.7 1166 1248 123.0 121.2 1249 126.9
Genetron 121 12 Single Component CFC MO 81.5 290.0 1219 117.8 126.1 1243 1225 126.1 1282
Genetron 407C 407C Blend HFC POE 70.6 295.0 1232 1191 1273 1256 1237 1274 1295
Genetron 422D 422D Blend HFC/HC POE/MO 709 3000 1244 1204 1284 1268 1250 1286 1308
’: POE - polyol ester, MO = mineral oil, AB = Alkylbenzene ** Divide by 7.48 to convert to bs/gal. gtl)gg 522 E%g ggg ﬁgg E?g g?g Egé
US. production stopped Dec. 31, 1995. 3150 1280 1240 1319 1305 1287 1322 1346
- i i ) i 3200 129.1 1252 133.1 131.7 130.0 1334 1358
When retrofitting a system with a new refrigerant, use this formula to determine amount neeoLed: 3250 1303 1264 1342 1328 1311 1345 1370
Pounds of new refrigerant = Pounds czjfongma]l(refngerfntfx densn\éofgg\éan)efrlqerant (at 80°F) 3300 1314 1275 1353 134.0 1323 1356 1382
ensity of original refrigerant (at S0” ). 3350 1325 128.7 1364 1351 1335 136.8 1394
EXAMPLE 345.0 134.7 131.0 1385 1374 1358 139.0 1418
If you were using 1,000 pounds of R-22, you'll need about 920 pounds of R-448A, as follows: 355.0 136.9 1332 1406 139.6 138.1 141.2 144.1
365.0 139.0 135.4 142.7 1418 1403 1433 146.3
Pounds of R-448A=1.000x68.0=68.000=920 375.0 1411 1375 1447 1439 1425 1454 1486
739 739 385.0 1431 1396 146.7 146.0 1446 1474 150.7
395.0 145.1 1417 1486 1480 146.7 1494
405.0 147.1 143.7 1505 150.0 148.7 1513
4150 149.0 145.7 1523 152.0 150.7 1532
4250 150.9 1476 154.1 1539 152.7 155.1
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SUBCOOLING
Procedure:

e Use gauges to determine the
pressure at the condenser coil outlet,
and a thermometer to get the actual
temperature at the same point.

e Use the Bubble column to get the
bubble temperature

e Subcooling = Bubble Temperature -
Actual Temperature

Example: Find the amount of
subcooling on a system using Solstice
N40 (R-448A) when the liquid line
temperature reads 75°F and the liquid
line pressure is 196 psig.

v 40 psig yields ~ 16°F
(using Bubble temp)

« Degree of Subcooling =
85°F - 75°F = 10°F



