— Low Pressure Refrig
I l’ a Pressure/Temperature Chart [ '3 §
= ] ] F C R-11 R-113 R-123
» Full Line of Refrigerants Available
-15 -26.1 26.5 28.9 274
-10 -23.3 26.0 287 26.9
-5 -20.6 254 28.5 26.4
0 -17.8 24.7 28.2 25.9
Very High Pressure Refrigerants 5 450 | 239 | 279 252
10 -12.2 231 276 24.5
Temperature ﬁ ﬁ ﬂ 15 -9.4 221 27.2 23.8
5 . 20 -6.7 211 26.8 22.8
G C R13  R23  R-503 25 39 | 199 | 263 218
-160 -106.7 23.6 243 211 30 -11 18.6 25.8 20.7
-155 -103.9 22.2 229 19.2 35 17 17.2 25.2 19.5
-150 -101.1 20.8 21.3 16.9 40 44 15.6 245 181
-145 -98.3 19.0 19.4 14.2 45 72 13.9 23.7 16.6
-140 -95.6 16.8 171 111 50 10.0 12.0 229 14.9
-135 -92.8 143 14.4 76 55 12.8 10.0 22.0 13.0
-130 -90.0 1.4 1.4 815) 60 15.6 7.8 21.0 1.2
-125 -87.2 8.2 7.8 0.6 65 18.3 54 19.9 8.9
-120 -84.4 45 4.0 31 70 211 238 18.7 6.5
-115 -81.7 0.3 0.3 6.0 75 239 0.0 17.3 41
-110 -78.9 21 29 9.3 80 26.7 15 15.9 1.2
-105 -76.1 47 58 12.9 85 294 3.2 14.3 0.9
-100 -73.3 75 9.0 16.9 90 322 49 12.5 25
-95 -71.6 10.7 127 21.4 95 35.0 6.8 10.6 43
-90 -67.8 14.2 16.7 26.3 100 378 8.8 8.6 6.1
-85 -65.0 181 21.3 31.8 105 40.6 10.9 6.4 8.1
-80 -62.2 22.3 26.3 377 110 433 13.2 40 10.3
-75 -59.4 26.9 31.8 442 115 46.1 15.6 14 12.6
-70 -56.7 32.0 379 51.3 120 489 18.4 0.7 15.1
-65 =539 375 446 59.0 125 51.7 21.2 21 17.8
-60 -511 435 52.0 67.4 130 54.4 24.0 37 20.6
=55 -48.3 50.0 60.0 76.4 135 57.2 271 54 236
-50 -45.6 57.0 68.7 86.1 140 60.0 304 72 26.8
-45 -42.8 64.6 781 96.6 145 62.8 339 9.2 30.2
-40 -40.0 72.7 88.3 107.9 150 65.6 377 1.2 339

High Pressure Refrigerants High Pressure Refrigerants

Temperature Do (> e (> s [E— o) Temperature [E— o) [ o) CC o D> (b=
. "C R-12 R-22 R-114 R-134a R-404A R-409A . < R-410A R-416A R-500 R-502 R-507
Liquid Pressure Vapor Pressure Liquid Pressure. Vapor Pressure

-50 -45.6 154 6.1 12.8 - 0.2 - - -50 -45.6 5.9 - - 12.8 0.2 11
-45 -42.8 353 2.7 10.3 = 26 - - -45 -42.8 8.7 = = 104 19 3.3
-40 -40.0 11.0 0.6 76 14.8 43 - - -40 -40.0 11.6 = = 7.6 41 55
= -37.2 8.4 2.6 48 12.5 6.8 - - -35 -37.2 149 = = 4.6 6.5 8.2
-30 -34.4 5.5 49 24.6 9.9 g5 0.2 9.9 -30 -34.4 18.5 121 134 1.2 9.2 11
-25 =317 23 74 238 6.9 125 1.8 7.0 -25 -31.7 225 9.6 11.0 12 121 143
-20 -28.9 0.6 10.2 229 37 15.7 3.9 3.8 -20 -28.9 26.9 6.7 8.3 3.2 15.3 17.8
-15 -26.1 24 13.2 21.8 0.6 193 6.2 0.3 -15 -26.1 317 3.5 5.3 54 18.8 217
-10 -23.3 45 16.5 20.6 19 232 8.7 17 -10 -23.3 36.8 0.0 2.0 78 22.6 25.8
=3 -20.6 6.7 20.1 193 4.0 275 11.4 3.8 -5 -20.6 42,5 19 08 104 26.7 30.3
0 -17.8 9.2 24.0 17.8 6.5 321 14.4 6.1 0 -17.8 48.6 4.0 2.8 133 311 35.2
5 -15.0 11.8 28.2 16.2 91 37.0 17.6 8.6 5 -15.0 56.2 6.3 50 16.4 35.9 40.5
10 -12.2 14.6 32.8 144 11.9 424 211 11.4 10 -12.2 62.3 8.9 74 197 41.0 46.1
15 -94 17.7 377 124 15.0 48.2 249 144 15 -9.4 70.0 11.6 10.0 234 46.5 52.2
20 -6.7 21.0 431 10.2 18.4 54.5 29.0 17.6 20 -6.7 78.3 14.6 12.8 27.3 52.5 58.8
25 =58 24.6 48.8 78 221 61.2 334 21.2 25 -3.9 87.3 17.8 15.9 315 58.8 65.8
30 -11 28.4 54.9 5.2 26.1 68.4 38.1 25.0 30 -11 96.8 214 19.3 36.0 65.6 733
35 1.7 32.6 61.5 23 30.4 76.1 43.2 29.2 35 17 107.0 252 229 409 728 81.3
40 44 37.0 68.5 0.4 35.0 84.4 48.6 33.6 40 44 118.0 293 26.8 461 80.5 89.8
45 72 1.7 76.0 20 401 93.2 544 385 45 72 130.0 33.7 311 516 88.7 98.9
50 10.0 46.7 84.0 38 455 103.0 60.6 436 50 10.0 142.0 38.4 35.6 57.6 97.4 109.0
55 12.8 52.0 92.6 5.8 51.3 113.0 67.2 49.2 55 12.8 155.0 435 40.5 63.9 106.6 119.0
60 15.6 57.7 101.6 79 57.5 123.0 74.2 55.2 60 15.6 170.0 49.0 45.7 70.6 116.4 130.0
65 183 63.8 11.2 10.1 64.1 135.0 81.7 615 65 18.3 185.0 54.8 51.3 718 126.7 141.0
70 211 70.2 121.4 12.6 7.2 147.0 89.6 68.4 70 211 201.0 61.1 57.3 85.4 1376 154.0
75 239 770 132.2 15.2 78.8 159.0 98.0 75.6 75 239 2170 67.7 63.7 93.5 1491 167.0
80 26.7 84.2 143.6 18.0 86.8 173.0 107.0 834 80 26.7 235.0 74.8 706 102.0 161.2 180.0
85 294 91.8 155.7 209 95.4 187.0 116.0 91.6 85 294 254.0 823 718 111.0 174.0 195.0
90 32.2 99.8 168.4 241 104.0 202.0 126.0 100.0 90 32.2 274.0 90.3 85.5 120.6 187.4 210.0
95 35.0 108.3 181.8 275 114.0 218.0 137.0 110.0 95 35.0 295.0 98.8 937 130.6 201.4 226.0
100 37.8 117.2 195.9 311 124.0 234.0 148.0 120.0 100 378 317.0 108.0 102.0 141.2 216.2 244.0
105 406 126.6 210.7 35.0 135.0 252.0 159.0 130.0 105 40.6 340.0 117.0 112.0 152.4 2317 260.1
110 433 136.4 226.3 39.1 147.0 270.0 172.0 141.0 110 433 365.0 127.0 121.0 164.1 2479 278.8
115 461 146.8 242.7 434 159.0 289.0 184.0 153.0 115 46.1 391.0 138.0 132.0 176.5 264.9 298.5
120 48.9 157.7 259.9 48.0 171.0 310.0 198.0 165.0 120 489 418.0 149.0 143.0 189.4 282.7 319.2
125 51.7 168.6 2779 52.8 185.0 331.0 212.0 178.0 125 51.7 446.0 161.0 154.0 203.0 300.4 340.9
130 54.4 181.0 296.8 58.0 199.0 353.0 2270 192.0 130 54.4 476.0 173.0 166.0 217.2 320.8 363.7
135 57.2 193.5 316.5 63.4 214.0 377.0 242.0 207.0 135 57.2 507.0 186.0 179.0 2321 341.2 387.7
140 60.0 206.6 337.2 69.0 229.0 401.0 258.0 222.0 140 60.0 539.0 200.0 192.0 2477 362.6 412.9
145 62.8 220.3 358.8 75.0 246.0 429.0 = - 145 62.8 573.0 214.0 206.0 2641 385.0 439.5
150 65.6 234.6 3814 81.3 263.0 456.0 - - 150 65.6 608.0 229.0 221.0 2811 408.4 467.4

Vapor Pressure in PSIG

In Vacuum (inches in Hg)



Boiling Points Liquid Density of Refrigerants

Low Pressure Temperature (F) Temperature (F)
[reey R-11 Trichlorofluoromethane CCI3F BP 74.5°F -80 -40.0 0.0 40.0 80.0 120
o) R-113 Trichlorotrifluoroethane CCI2FCCIF2 BP 117.6°F R-11 #/cu. ft. 104.2 101.3 98.3 95.1 91.9 88.5
R-123  Dichlorotrifiuoroethane CHCI2CF3 BP 82.2°F e #/gal. i s L 12y 2 il
High-Pressure R-12 #/cu. ft. 98.4 94.7 90.7 86.3 81.5 75.9
C—T= R12 Dichlorodifiuoromethane  CC2F2 BP 216°F === ke 127 121 115 109 102
D> R-22 Chlorodifluoromethane CHCIF2 BP -41.5°F R-13 #/cu. ft. 90.2 84.1 77.0 67.7 48.9 -
@EE= R4  Dichlorotetrafiuorosthane  CCIF2CCIF2 BP 38.6°F D= #gal 121 1.2 103 91 6.5 -
(D= R-134a Tetrafluoroethane CF3CH2F BP -15.1°F R-22 #/cu. ft. 91.0 88.0 83.8 79.3 741 68.1
Cob® R-404A  Azeotrope R125/143a/1342  BP 52.1°F —— | Ak 118 112 106 99 o1
Do R-409A Azeotrope R-22/124/142b BP -31.8°F R-113 #/cu. ft. - - 103.6 100.6 97.5 941
D= R-410A Azeotrope R-32/125 BP -61.0°F - #gal. - - 139 133 130 126
(D> R-416A Azeotrope R-134a/124/600 BP -10.0°F R-114 #/cu. ft. 105.5 102.1 98.5 94.7 90.6 86.1
D= R500 Azotrope R-12/152 BP 28.3°F | 187 132 127 121 115
Do R-502 Azeotrope R-22/115 BP -49.8°F R-123 #/cu. ft. - - 97.9 94.6 91.1 87.5
Gmbe R507  Azeotrope R-125/143a BP 52.8°F i #gal. - - 131 126 122 17
Very High-Pressure R-134a #/cu. ft. 92.4 88.5 84.4 79.9 75.0 69.2
C—T= R13  Chiorotrifluoromethane  CCIF3 BP A146°F —— | 118 13 107 100 93
D> R-23 Trifluoromethane CHF3 BP -115.6°F R-404A #/cu. ft. - 80.4 75.9 70.8 64.8 56.7
@ R-503  Azeotrope R-23/13 BP 126.1°F b #gl - 107 101 95 87 76
R-409A #/cu. ft. - 87.9 83.9 79.6 74.9 69.4
System Evacuation D= #/gal = 1.7 1.2 10.6 10.0 9.3
Before adding refrigerant charge, evacuate to proper vacuum level to remove non-condensable gases and to R-410A #/cu. ft. - 82.0 773 72.0 65.7 574
evaporate and remove moisture in the system. This chart shows the vacuum level and the temperature at which
water will vaporize. D= #gal - 11.0 10.3 9.6 8.8 77
Pressure Vacuum Equivalents
R-416A #/cu. ft. - 89.0 85.0 80.7 75.9 70.4
Absolute pressure above a zero base Vacuum below one atmosphere Fraction Vaporization
f t ture of
Microns PSIA mm Hg Inches Hg atn?o:gt?ere eT_I%r‘i’nujg 0 = #/gal. - 11.9 1.4 10.8 10.1 9.4
0 B e 202 R-500 #/cu. ft. 87.9 84.3 80.5 76.3 71.8 66.6
50 0.001 79995 29920 1/15000 -0 [ ==} #/gal. 11.8 1.3 10.8 10.2 9.6 8.9
100 0.002 759.90 29.920 1/7600 -40
150 0.003 759.85 29.920 1/5100 33 R-502 #/cu. ft. 95.8 91.4 86.7 81.5 75.5 68.0
200 0.004 759.80 29910 1/3800 -28 = #/gal. 12.8 12.2 116 109 101 91
300 0.006 759.70 29.910 1/2500 -21
R-503 #/cu. ft. 86.4 80.3 72.3 61.1 - -
500 0.009 759.50 29.900 1/1500 -12
= #/gal. 1.6 10.7 9.7 8.2 - -
1,000 0.019 759.00 29.880 1/760 1
2,000 0.039 758.00 29.840 1/380 15 R-507 #/cu. ft. = 80.9 76.3 71.2 65.0 56.7
4,000 0.078 756.00 29.760 1/190 29 b= #/gal. = 10.8 10.2 9.5 87 7.6
6,000 0.117 754.00 29.690 1127 39
10,000 0.193 750.00 29.530 1/76 52
15,000 0.290 745.00 29.330 1/50 63 —
20,000 0.387 740.00 29.130 1/38 72
30,000 0.580 730.00 28.740 1/25 84
®
50,000 0.967 710.00 27.950 115 101
100,000 1.930 660.00 25.980 2/15 125
200,000 3.870 560.00 22.050 1/4 152
500,000 9.670 260.00 10.240 2/3 192
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760,000 14.696 0.00 0.000 1atmos 212



