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oooo
#1
R-22
R-221Z Bl | KW
wt% | wt% Wt | 1234yf/ | Ca vy
R32 | R1234yf | R1520 | 15208 | Gy | H93 | COP 77 | Mk | HEx | GWP
Cap COP (*C) (kPa)
R 3390 | 100% | 2.050 | 100% | 1165 | 1532
R-407C 2368 | 99% | 2017 |95% | 101.6 | 1627
R-134a 1497 | 63% | 3065 | 104% | 808 | 1017 | 1430
|56 3 112 V2p4 Ti14% 2852 |96% | 1030 | 1865|272
37 |58 5 1.6 |2674 | 112% | 2858 |97% | 1027 | 1832 | 258
35 160 5 120 12622 | 110% | 2864 |97% | 1015 | 1799 | 245
13 (62 5 2.4 2570 | 107% 2871 |97% 1003 | 1764 1231
31 |64 5 128 | 2517 | 105% | 2.878 |97% | 990 |19 | 2i%
2 |66 3 132 [2467 | 103% | 2885 |97% 978 | 1695 | 205
77 |68 5 136 | 2406 | 101% 12893 |98% | 966 | 1655 | 191
5 70 5 120 2349 [98% | 2001 [98% 1054 1617 |78
7 72 5 144 | 2201 | 96% {2900 |98% 1941 [1577 | 164
3 |56 0 56 | 2566 | 107% {2880 |07% |1022 | 1751 | 244
32 |58 10 58  [2516 | 105% |2.887 {98% 1010 [1717 | 23]
30 60 10 160 | 2464 | 103% | 2.894 | 98% | 998 | 1683 | 217
28 162 10 [62 2411 [101% [2901 |98% | 93.5 | 1648 | 204
% 164 10 164 |2357 |98% | 2909 |98% |973 | 1613 |19
2% 166 10 166  [2302 |9% (2917 [99% [96.1 1575 |17
2 |68 0 168 | 2245 | 94% | 2929 [99% 1947 | 1537 | 164
20 |70 10 70 2187 | 91%  [2937 |99% | 935 |1497 | 150
3 |72 10 |72 2128 | 89% | 2946 | 100% | 922 | 1457 | 137
20 |56 5 |37 2410 | i01% | 2900 |98% | 1005 | 1639 | 217
27 |58 s 130 2350 | 99% | 2016 |99% 993 1605 | 203
25 T60 15 |40 12306 | 96% | 2923 |99% |98.1 11570 1190
23 |62 15 lal 2253 | 94% | 2031 [99% [968 | 1534 | 176
20 |64 15 |23 12198 %% 12943 |99% 955 [1497 | 163
0 66 15 |44 [2142 | 89% | 2951 | 100% | 942 | 1459 | 149
17 T8 15 |45 2084 | 87% 2960 |100% [929 | 1419|136
15 |70 15 |47 | 2005 | 85% 12968 |100% [916 | 1379 | 123
FER 5 |48 1065 | 82% {2077 1101% (903 | 1337 | 109
34136 0 |28 2256 | 04% {2037 {99% |08 | 1528 | 180
27 |58 20 |28 2206 | %% | 2944 |99% | 9076 | 1494 | 176
20 |60 20 130 2150 [ 90% | 2955 | 100% | 962 | 1458 | 162
& |62 20 |31 2006 | 88% | 2964 |100% | 949 | 1421 | 149
16 |64 20 |32 | 2040 | 85% | 2.972 |100% | 957 | 1383 | 135
14166 20 |33 1982 [ 83% [ 2981 [101% |92.4 | 1343|122
12 {68 0 |34 1024 | 80% | 2.990 | 101% |91.0 | 1305 | 109
0 70 20 |35 1865 | 78% | 2999 | 101% 897 11261 |95
oooooo
oooo
~ R22
wt% | wi% | Wt% |1234y¥ | Cap ;:2;_; cop | EXT gg gH’E awp
R32 | RI234yf | R152a | 1522 | (kF/m) 5 ;
Cap op |0 | wPa)
R 0 |36 1802 [75% | 3008 | 102% | 883 | 1218 |82
wt%
R-134a
10 29 |56 3 T2 | 2445 | 102% | 2897 [98% 990 | 1673 | 347
10 22 58 10 |58 2231 |93% 2934 [09% 961 |1522 | 306
0 is |60 15 (40 12016 |84% | 2975 |101% | 929 | 1369 | 265
10 8 |62 20 131 1797 [75% | 3012 | 102% | 89.5 1213 | 224
oooooo
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(45) JP 6261501 B2 2018.1.17

0000
#2
RED B0
32/1234/152a | HFO/152a | Cap | MMNC | .. | 7HRC gﬂ gg GWP
(Wt %) 2 A &Im’) | @33 D eO | aba)
Cap COP 4
134a 134a
R-134a 1497 | 100% | 3.063 | 100% | 89.8 | 1017 | 1430
32/1234yf 10/99 1876 | 125% | 2.966 | 97% 843 | 1297 | 71
32/1234yi715%a | 10/8575 17.0 1878 | 125% | 2975| 97% 85.6 | 1290 77
32/1234yf/152a | 10/80/10 8.0 1876 | 125% | 2984 | 97% 87.0 | 1282 33
32/1234yf7152a | 10/75/15 50 1871 | 125% [2992] 907% 88.3 | 1272 29
32/1234y[/152a | 10/30/60 0.5 1740 { 116% | 3.041 ] 99% | 1009 | 1i51 | 143
32/1234yf/152a | 10/20/70 03 1702 | 114% [3.049} 100% | 1036 | 1151 155
32/t-1234z¢ 10/90 1494 | 100% | 3.026 | 99% 93.0 | 1038 73
32/t-1234ze/152a | 10/85/5 17.0 1511 | 101% 3.030] 99% 040 | 1044 | 79
32/t-1234ze/152a | 10/80/10 8.0 1526 | 102% | 3.034 | 99% 95.0 | 1049 85
321-1234zef152a | 10775115 50 1540 | 103% [3.037 | 99% 959 | 1052 9}
32/1234ze/152a | 10730760 0.5 1611 | 108% | 3.058 | 100% | 1040 1067 | 144
32/1234ze/152a | 1020170 0.3 1619 | 108% |[3.061 | 100% | 1057 | 1067 | 156
R-22 R-22
R-22 23904 | 100% [2950] 100% | 1168 | 1532 1 1810
R-407C 2368 | 99% | 2517] 99% | 101.6 | 1627 | 1774
3211234%f 21.5/78.5 2259 | 94% | 2907 | 93% 918 | 1566 | 148
32/1234yi152a | 21.5/73.5/5 147 2246 | 94% | 292 | 99% 931 | 1547 | 154
321234yf/152a | 21.5/68.5/10 6.9 2230 | 93% | 2931 | 9% 044 | 1527 | 160
12/1234yi/152a | 21.5/63.5/15 42 2212 | 92% | 2941 | 99% 958 | 1506 | 166
32/1234y1/152a | 21.5/58.5/20 2.9 2190 | 91% |2946| 100% | 97.2 | 1485 | 172
- 404A 404A
404A 2602 | 100% | 2.836] 100% | 84.9 | 1833 | 3922
32/1234yf 36/64 2678 | 103% | 2.846 ] 100% | 100.8 | 1848 | 246
32/1234yf/152a | 36/59/5 11.9 2648 | 102% | 2.861 | 101% ] 102.1 | 1816 | 252
32/1234y[/152a | 36/54/10 54 2616 | 101% | 2.874 | 101% | 1034 | 1783 | 258
32/1234y(/152a | 36/49/15 3.3 2580 | 99% | 2.885| 102% | 1048 | 1750 | 264
32/1234yi7152a | 36/44/20 23 2543 | 08% |2.895| 102% | 1063 ] 1718 | 270
321234y1 42.5/57.5 2846 | 109% | 2.827 | 100% | 105.7 | 1957 | 289
32/1234yf7152a | 42.5/52.5/5 10.5 2800 | 108% | 2842 | 100% | 106.0 | 1919 | 295
32/1234yi/152a | 42.5/47.5/10 43 2769 | 106% | 2.855] 101% | 107.4 | 1882 | 301
32/1234yf/152a | 42.5/42.5/15 2.8 2726 | 105% | 2.867 | 101% | 108.9 | 1844 | 307
32/1234y[/132a | 42.5/37.5/20 1.0 2681 | 103% | 2876 | 101% | 1103 | 1807 | 313
32/1-1234ze 42.5/57.5 2485 | 96% | 2.857| 101% | 1124 | 1715 | 290
32/-1234ze/152a | 42.5/52.5/5 10.5 2478 | 95% | 2.867 | 101% | 113.2 | 1701 | 296
324t-1234ze/152a | 42.5/47.5/10 4.8 2469 | 95% | 28761 101% | 113.9 ] 1686 | 302
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8D HBED | o | wm
32112341520 | HFO/152a | Cap | TMIT | oop | WIRIC | i | 1y owp

(Wt%) ]t (kJ! mJ) ?{Tﬁ %j-& o> kP )

Cap CoP Q) | (kPa)
321-123420/15%a | 42.5/42.5/15 2.8 2461 | 95% 2884 102% [ 1147 1672 | 308
32/t-12342¢/152a_{ 42.5/37.5/20 L9 2450 | 94% [28921 102% | 1155 1658 | 314
32/1234y1 57.5/42.5 3200 | 123% [2.802] 99% | 1137 | 2170 [ 390
32/1234yf/1520 | 57.5/31.5/5 7.5 3143 | 121% [2815] 09% | 1152 [ 2122 | 396
32/1234yf/1520 | 57.5/32.5/10 33 3083 | 118% [2825] 100% | 1168 | 2074 | 402
32/1234y/152a | 57.5/27.5/15 1.8 3021 | 116% [2.834 | 100% [ 1183 | 2027 [ 408
32/1234yf/152a__| 57.5/22.5120 L1 2061 | 114% [2841] 100% | 1199 | 1982 | 414
32/t-1234x¢ 57.5/42.5 2878 | 1i1% [ 2806 99% [120.6] 1970 | 301
32h-1234z¢/152a_| 57.5/37.5/5 8.5 2861 | 110% [2818[ 99% [ 121.2] 1948 [ 397
32/1-1234z¢/152a_| 57.5/32.5/10 33 2843 | 109% {28201 100% [ 121.9| 1926 | 402
32/t-1234z¢/152a | 57.5/27.5/15 1.8 2823 | 108% | 2838 | 100% | 1226 | 1904 | 403
32/1-12347¢/152a_| 57.5/22.5120 1.1 2803 | 108% (2846 [ 100% [1233] 1883 | 414
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3
wt% I | 2RERS
R-152a };ﬁ),}l R-32 | 12340/ | HBET | ETORMO *ﬁgﬁ
(wit%) (wt% y | 0ty | wi% | ORE | R 32RTHTD "y
1528k | () % (envs)
0.0 0.0 1000 | #N/A 0.297 1.000 6.7
200 | 225 | 515 1 0.150 1.983 13.3
200 | 440 | 360 2.2 0.153 1.944 13.0
200 [ 375 | 425 1.9 0.157 1.894 12.7
200 | 585 | 215 2.9 0.200 1.487 10.0
150 | 275 | 575 1.8 0.220 1.355 9.1
150 | 425 | 425 2.8 0.224 1.328 8.9
100 | 475 | 425 4.8 0.315 0.946 6.3
150 | 490 | 36.0 3.3 0.342 0.870 5.8
100 | 325 | 575 33 0352 0.845 57
150 | 635 | 215 42 0.394 0.755 5.1
100 | 540 | 36.0 5.4 0.406 0.733 4.9
100 | 685 | 2L5 6.9 0.562 0.530 3.5
Ooooooo
oooao
#23.1
2R E
2RE|IKRBS
R.1522 Rz | W% s | ETO | e
(WE%) HFO (wt%) (Wt%) 1234ytiwt% | 00 | R O | 3 :: 4
152akk B | R- 32T | (cm/s)
() 3D
H¥
20.0
RHa3%E | 37.5(1234y) | 42.5 1.9 0.157 | 1.894 12.7
2
37.5(b52 A
20.0 42.5 1.9 0.152 | 1.957 13.1
-HFQ-1234z¢)
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RS EFISHUR GWP
R-22 1310
HFC-134a 1430
R-404A 3922
R-407C 3985
HFC-32 675
HFC-1522 124
HFO-1234yf 4
FF 3 A-HFO-1234z¢ 6
HFOQ-1234yf/HFC-32/HFC-152a (85/10/5 wt %) 77
HFOQ-1234yf/HFC-32/HFC-152a (80/10/10 wt %) 83
HFO-1234yf/HFC-32/HFC-152a (75/10/15 wt %) 89
52/ A-HFO-12347¢/HFC-32/HFC-152a (85/10/5 wi %) 79
I A-HFO-123426/HFC-32/BFC-152a (80/10/10 wt %) 85
DI A-HFO-1234ze/HFC-32/HFC-152a (75/10/15 wt %) 91
HFO-1234yf7HFC-32/HFC-152a (73.5/21.5/5 wt %) 154
HFO-1234yf/HFC-32/HFC-152a (68.5/21.,5/10 wt %) 160
HFQ-1234yf[/HFC-32/HFC-152a (63.5/21,5/15 wt %) 166
o2 A-HFO-1234ze HFC-32/HFC-152a (73.55/21.5/5 wi %) 156
M2 A-HFO-1234ze HFC-32/HFC-152a (68.5/21.5/10 wt %) 162
52 A-HFO-1234ze /HFC-32/HFC-152a (63.5/21.5/15 wt %) 168
HFO-1234yf/HFC-32/HFC-152a (59/36/5 wt %) 252
SV A-HFQ-12342eHFC-32/HEC-152a (59/36/5 wt %) 253
HFQ-1234yf/HFC-32/HFC-152a (37.5/57.5/5 wt %) 306
HFO-1234yf/HFC-32/HFC-152a (32.5/57.5/10 wt %) 402
HFO-1234yf/HFC-32/HFC-152a (27.5/57.5/15wt %) 408
b2 A-HFQ-12342¢/HFC-32/HFC-152a (37.5/57.5/5 wt %) 396
T2 A-HFO-12342¢/HFC-32/HFC-152a (32.5/57.5/10 wt %) 402
b5 A-HFO-12342e/HFC-32/HFC-152a (27.5/57.5/15wt %) 408
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Ooo0ogao
123458/ R-22
(152a+ i R228 | Bl | B
wi% | wit% | Wi% | W% | 12430} | o TH 95 | HE | ER
R32 | R1234yf | R152a | 12432 =1 (klm®) | Cap | COP | cop {C) | (kPa) | GwP
R-22 2304 100% | 2,959 | 100% 116.8 | 1532 | 1810
R-
407C 2368 99% 2817 | 9% 101.6 | 1627 1774
R-
134a 1497 063% 3.063 | 104% 89.8 1017 | 1430
39 56 0 5 11.2 2714 113% | 2.846 | 96% 103.2 [ 1865 | 266
37 58 2,5 2.5 11.6 2669 111%  2.855 | 96% 102.3 | 1832 | 255
31 64 0 5 12.8 2504 105% §2.872 | 97% 08.3 1727 | 212
20 66 2.5 25 13.2 2456 103% | 2.883 | 97% 97.4 1692 | 202
25 70 0 5 14,0 2334 197% 2.895 | 98% 94.6 1613 172
23 72 2.5 2.5 14.4 2283 195% 2911 | 98% 03,7 1575 161
34 56 0 10 5.6 2547 106% | 2.870 | 97% 100.7 | 1750 | 232
32 58 5 5 5.8 2506 105% | 2.882 | 97% 100.2 | 1717 | 225
26 64 0 10 6.4 2332 | 97% 2.899 | 98% 95.7 1607 | 179
24 66 5 5 6.6 2289 96% 2.912 | 98% 95.3 1572 | 171
20 70 0 10 7.0 2157 90% 2.927 | 99% 91.9 1488 [ 138
18 72 5 5 7.2 2113 38% 2.941 | 99% 91.4 1452 131
29 56 0 15 3.7 2383 1% | 2.895 | 98% 98.2 1635 199
27 58 7.5 7.5 3.9 2346 98% 2,909 | 98% 98.1 1603 | 194
21 64 0 15 43 2160 | 90% 2.929 | 99% 93.0 1486 | 145
19 66 1.5 7.5 4.4 2123 89% 2.944 | 99% 93.0 1453 | 141
15 70 0 15 4.7 1980 83% 2,954 | 100% 85.1 1362 | 105
13 72 1.5 7.5 4.8 1942 81% 2.971 | 100% 89.1 1328 100
24 56 0 20 28 2218 93% 2.019 | 99% 95.5 1521 165
20 60 20 30 2131 89% 2,948 | 100% 94.6 1453 162
18 62 0 20 3.1 2047 86% 2,946 | 100% 91.6 1406 | 125
16 64 10 10 3.2 2017 84% 2.964 | 100% 92.0 1375 123
14 66 0 20 3.3 1927 80% 2.964 |} 100% 88.9 1323 | 98
12 68 10 10 34 1897 79% 2982 | 101% 89.3 1292 | 97
wi%
R-
134a
10 29 56 0 5 11.2 2436 102% | 2.892 | 98% 93.3 1672 | 341
10 22 58 5 5 5.8 2222 93% 2.933 | 99% 95.1 1520 | 300
10 15 60 0 15 4.0 1981 83% 2.962 | 100% 90.2 1358 247
10 3 62 10 10 31 1774 74% 3.006 | 102% 87.6 1203 | 212
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