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TABLE 4. PROPERTIES OF AMMONIA
' Spxcric ENTHALPY ARD ENTROPT TAKEN Frow —40 F
Vorrxm
Sar. Aas. o
TeuMp. Ll:u:n Specific Entbalpy Entropy 100 F Superheat | 200 F Superheat
Fl8ln.
Liquid Vapor | Liquid | Vapor | Liquid | Vapor | Sp. En. | Entropy| 8p. En. | Entropy
[ 30.42 | 0.02419 9.116 429 611.8 | 0.0975 | 1.3352 666.8 1.4439 | 7203 | 1.5317
2 31.92 | 0.02424 8.714 45.1 612.4 | 01022 | 1.33§2 | 667.6 | 1.4400 | 721.2 | 1.5277
4 3347 | 0.02430 8.333 472 613.0 | 0.1069 | 1.3273 | 668.4 1.4360 | 7222 1.5236
§ 34.27 | 0.02432 8.150 483 613.3 | 0.1092 | 1.3253 | 668.8 14340 | 7226 | 1.5216
6 35.09 | 0.02435 7971 494 613.6 | O.1115 |.1.3234 | 669.3 | 1.4321 | 723.1 | 15196
8 36.77 | 0.02440 7.629 51.6 614.3 | 0.1162 | 1.3195 670.1 1.4281 7241 1.5155
10 38.51 0.02446 7.304 53.8 6149 | 0.1208 | 1.3157 | 670.9 1.4242 7250 | L5115
12 40.31 { 0.02451 6.996 * 56.0 615.5 | 0.1254 | 13118 | 671.7 1.4205 7259 | 1.5077
14 4218 | 0.02457 6.703 58.2 616.1 °1 0.1300 | 1 672.5 1.4168 726.8 1.5039
16 44.12 | 0.02462 6.425 60.3 6166 | 0.1346 | 1.3043 | 673.4 | 1.4130 | 727.8 | 1.5001
18 46.13 | 0.02468 6.161 62.5 617.2 | 0.1392 | 1.3006 | 674.2 14093 | 728.7 1.4963
% 48.21 | 0.02474 5.910 64.7 617.8 | 01437 | 1.2969 | 675.0 | 14056 | 729.6 | 1.4925
22 50.36 | 0.02479 5.671 66.9 618.3 | 0.1483 | 1.2933 675.8 1.4021 730.5 1.4889_
4 52.59 | 0.02485 5.443 69.1 618.9 | 0.1528 | 1.2897 | 676.6 | 1.3985 7314 { 1.4853
26 . 5490 | 0.02491 5.227 7.3 619.4 | 0.1573. | 1.2861 677.3 1.3950 7324 | 1.4816
28 5728 | 0.02497 5.021 73.5 619.9 | 0.1618 | 1.2825 | 678.1 1.3914 7333 | 14780
30 59.74 1 0.02503 4.825 75.7 620.5 | 0.1663 | 1.2790 | 6789 1.3879 734.2 14744
32 62.29 | 0.02508 71.9 6210 { 0.1708 | 1.2755 7 1.3846 | 735.1 | 14710
34 6491 | 0.02514 4459 80.1 621.5° | 0.1753 | 1.2721 |" 680.4 | 1.3812 136.4 1.4676
36 67.63 |- 0.02521 4.289 823 6220 | 0.1797 | 1.2686 | 681.2 | 1.3779 | 7368 | 1.4643
38 7043 | 0.02527 4.126 84.6 6225 | 0.1841 | 1.2652 | 6819 1.3745 377 .4609
39 1.4 0.02530 - 4.048 85.7 622.7 | 0.1863 | 1.2635 | 6823 1.37 738.2 1.4592
40 73.32 | 0.02533 39711 86.8 6230 | 0.1885 | 1.2618 | 682.7 13712 | 738.6 | 14575
41 74.80 | 0.02336 3.897 819 623.2 | 0.1908 | 1.2602 | 683.1 1.3696 | 739.0 | 1.4559
42 76.31 | 0.02539 3.823 890 6234 | 01930 { 1. 6834 ) 13680 | 7395 1.4542
“ 79.38 | 0.02545 3.682 91.2 6239 | 01974 | 1.2552 | 684.2 1.3648 740.4 1.4510
46 82.55 | 0.02551 3.547 93.5 624.4 | 0.2018 | 1.2519 | 684.9 1.3616 741.3 1.4477
43 85.82 | 0.02558 3.418 95.7 6248 {-0.2062 | 1.2486 | 685.6 | 1.3584 742.2 1.4445
50 89.19 | 0.0: 3 97.9 625.2 | 0.2105 | 1.2453 | 686.4 1.3552 743.1 1.4412
52 9266 { 0.02571 3.176 100.2 625.7 | 0.2149 | 1.2421 687.1 1.3521 740 1.4382
54 0.02577 3.063 1024 6261 | 0.2192 { 1.2380 | 6878 | 1.3491 7448 | 14351
56 99.91 | 0.02584 2954 104.7 626.5 | 0.2236 | 1.2357 S 1.3460 | 745.7 14321
. 58 103.7 0.025%0 2.851 106.9 6269 | 0.2279 2325 689.2 | 1.3430 46 A
60 107.6 0.02597 2.751 1092 627.3 | 0.2322 | 1.2294 | 689.9 | 1.3399 474 1.4260
62 1116 0.02604 2.656 1115 627.7 | 0.2365 | 12262 | 690.6 | 1.3370 | 748.2 14231
64 115.7 0.02611 2.565 113.7 6280 | 0.2408 1 1.2231 6913 13341 749.1 14202
66 120.0 0.02618 2471 1160 628.4 | 0.2451 | 1.2201 691.9 1.3312 749.9 14172
63 V| 1243 0.02625 2.393 1183 6288 | 0.2494 | 1.2170 | 692.6 ! 13283 | 7508 | 1.4143
70 .8 0.02632 2312 120.5 629.1 | 0.2537 | 1.2140 | 693.3 1.3254 7516 | 1.4114
72 133.4 0.02639 2.235 1228 6294 | 0.2579 | 1.2110 | 694.0 | 1.3226 | 752.4 | 1.4086
ki) 138.1 0.02646 2.161 125.1 6298 [ 0.2622 | L. 694.6 1.3199 7533 | 14059
76 143.0 0.02653 127.4 630.1 | 0.2664 | 1.2050 | 695.3 1.3171 754.1 14031
18 147.9 0.02661 2.021 129.7 630.4 | 0.2706 | 1.2020 | 6959 1.3144 755.0 |.1.4004
80 153.0 0.02668 1.955 1320 630.7 1 02749 | 1.1991 1.3116 755.8 | 1.3976
82 158.3 0.02675 1.892 1343 6310 { 0.2791 |-1.1962 | 697.2 | 1.3089 7566 | 1.3949
8 163.7 0.02684 1.831 136.6 631.3 | 0.2833 | 1.1933 | 697.8 1.3063 7574 1.3923
86 169.2 0.02691 1.772 138.9 631.5 } 0.2875 | 1.1904~ .5 1.3040 | 758.3 1.3896
88 1748 0.02¢ 1.716 141.2 631.8 | 0.2917 | 1.1875 | 699.1 1.3010 | 7591 1.3870
90 180.6 0.02707 1.661 143.5 6320 | 0.2958 | 1.1846 | 699.7 1.2983 | 759.9 | 1.3843
92 186.6 0.02715 1.609 145.8 632.2 | 0.3000 | 1.1818 | 700.3 1.2957 760.7 1.3818
94 192.7 0.02723 1.559 148.2 6325 | 0.3041 | 1.1789 | 7009 | 1.2932 761.5 | 1.3793
96 198.9 0.02731 1.510 150.5 632.6 | 0.3083 | 1.1761 7015 1.2906 | 762.2 | 13768
98 205.3 0.02739 1464 152.9 6329 | 03125 | 1.1733 | 7021 | 1.2881 | 763 1.3743
100 211.9 0.02747 1419 155.2 633.0 | 0.3166 | 1.1705 702.7 1.2855 763.8 | 1.3718
102 218.6 0.02756 1375 157.6 6332 | 03207 | 1.1677 | 703.3 | 1.2830 | 7646 | L3693
- 104 2254 0.02764 1334 159.9 6334 | 0.3248 | 1.1649 | 703.8 | 1.2805 765.3 1.3668
106 232.5 002773 1.293 1623 6335 | 0.3289 | 11621 7043 | 1.2780 | 766.1 1.3643
108 239.7 0.02782 1.254 164.6 6336 | 0.3330 | 1.1593 | 705.0 | 1.2755 766.9 1.3619
110 247.0 0.02790 1217 167.0 6337 | 03372 | 1.1566 .. 1.2731 7676 | 13596
12 2 0.02799 1.180 169.4 633.8 | 0.3413 | 1.1538 06.1 1.2708 768.3 1.3573
14 262.2 0.02808 1.145 171.8 6339 | 03453 | 1.1510 | 706.6 | 1.2684 769.1 1.3550
‘116 270.1 0.02817 1.112 174.2 634.0 | 0.3495 | 1.1483 707.2 | 1.2661 769.8 1.3527
118 278.2 0.02827 1.079 176.6 6340 | 0.3535.] 1.1455 707.7 1.2636 770.5 1.3503
120 4 0.02836 1.047 179.0 6340 | 0.3576 | 1.1427 708.2 1.2612 mns3 1.3479
<122 2948 0.02846 1.017 181.4 634.0 | 0.3618 7086 | 1.2587 7720 | 1.3455
124 .. | 3034 0.02855 0.987 183.9 634.0 | 0.3659 | 1.1372 | 709.1 1.2563 172.8 1.3431
126 3122 0.02865 0.958 186.3 633.9 { 03700 . 709.6 | 1.2538 7735 1.3407
128 3.2 0.02875 0931 188.8 6339 | 0.3741 | 11316 | 7100 | 1.2513 | 774.2 | 1.3383
NotE:

.Sp. En. = Specific Enthalpy.

[

Refrigeration

TaBLE -5. PROPERTIES oF CARBON DIOXIDE

Sreciric ENTEALPY AND EnTROPT TaKEN FROM —40 F

Sar. P-:”- Voioue g
Trxe. |y F:ﬁ Specific Enthalpy Entropy 50 F Superheat | 100 F Superheat

Sqin Liquid Vapor Ligquid | Vapor | Liquid | Vapor |Sp. En. | Entropy] Sp. En. | Entropy

0 305.5 | 0.01570 | 0.29040 18.8 1389 | 0.0418 | 03024 | 153.7 | 03342 | 167.5 | 0.3612
2 3159 [ 0.01579 | 0.28030 19.8 138.8 | 0.0440 | 0.3014 | 153.7 | 03330 | 1676 | 0.3600
; 326.5 { 0.01588 | 0.27070 20.8 138.8 | 0.0461 | 0.3005 | 153.7 | 0.3318 | 167.7 | 0.3588
6

3320 | 001592 0.26610 213 138.8 | 00472 | 0.3000 | 153.7 | 0.3312 | 167.7 | 0.3582
3374 ] 0.0159 | 026140 218 138.7 | 0.0483 | 0.2994 | 153.7 | 0.3306 | 167.8 | 0.3576

8 348.7 | 0.01605 0,25260 229 138.7 [ 00504 | 0.2982 | 153.7 | 0.3293 | 1679 [ 0.3563
10 360.2 [ 001614 | 0.24370 240 138.7 | 0.0526 | 0.2970 | 153.7 | 0.3281 | 168.0 | 0.3550
12 3719 | 0.01623 | 0.23540 250 138.6 | 0.0548 | 0.2958 | 153.7 | 0.3270 | 168.1 | 0.3538
14 3839 | 001632 | 0.22740 | - 26.1 138.6 | 0.0571 | 0.2946 | 153.7 | 0.3259 | 168.2 | 0.3526
16 396.2 | 0.01642 0.21970 27.2 1385 | 0.0593 | 0.2933 | 153.7 | 0.3249 | 168.3 | 0.3513

18 408.9 | 001652 0.21210 283 1384 1 0.0616 | 0.2921 | 153.7 | 0.3238 | 1685 | 0.3501
20 421.8 | 0.01663 0.20490 294 1383 | 0.0638 | 0.2909 | 153.7 [ 0.3227 | 163.6 [ 0.3489
22 4340 | 001673 | 0.197%0 30.5 138.2 | 0.0662 | 0.2897 | 153.7 | 0.3214 | 1687 | 0.3479
24 4484 | 001684 | 0.19120 317 | 1381 | 0.0686 | 0.2885 { 153.7 | 0.3202 | 168.8 | 0.3470
26 . 4622 | 001695 | 0.18460 329 1380 | 00710 | 0.2873 | 153.7 | 0.3189 | 1689 | 0.3460

28 47163 | 0.01707 0.17830 34.1 137.9 | 00734 | 0.2861 | 153.7 -J 0.3177 | 169.0 | 0.3451
30 4908 | 001719 | 0.17220 354 1378 | 0.0758 | 0.2849 [ 153.7 | 03164 | 169.1 | 0.3441
32 505.5 { 0.01731 0.16630 36.7 137.7 | 00781 | 0.2834 | 153.7 { 0.3158 | 169.2 | 0.3431
34 5226 | 001744 | 0.16030 3 5 .08 .

36 536.0 { 0.01759 | 0.15500 39.1

33 §51.7 | 0.01773 0.14960 40.
39 559.7 | 0.01780 |- 0.14700 41
40 567.8 | 0.01787 0.14440 41
41 576.0 | 0.01794 0.14185 42, 3 .. X 2
42 584.3 | 0.01801 | _0.13930 429 136.3 | 0.0899 | 0.2761 { 153.7 | @.3122 | 169.7 | 0.3381

m 6ot | 001817 | 043440 | 443 | 1361 | 00924 [ 02745 | 1537 | 03112 | 1698 | 03371
46 | 6182 | 0.0183¢ | 012970 | 456 | 1357 | 0.0950 | 02730 { 153.7 | 03101 | 16909 | 03362
8 | 657} oosst 012500 | 410 | 1354 | 0055 | 02714 | 137 ) 03001 | 1700 | 03352
52 6719 | 001887 | 011610 | 493 | 1345 | 01027 | 02681 | 1537 | 03069 | 1702 | 03333
54 600.6 | 001906 | 011170 | s1.2 | 1339 | 01054 | 02063 | 1537 | 03057 | 1703 | 03324
56 700.5 | 001927 | 010750 | 52.6 | 1334 | 0.1081 [ 02644 | 1537 | 03046 | 1705 -| 03315
58 7288 | 001948 | 010340 | 540 | 1327 | 01108 | 0.2626 | 1537 | 0.303¢ | 1706 | 03306

62 769.0 | 0.01995 0.09545 57.0 131.3 | 0.1164 | 0.2584 | 153.7 | 0.3012 | 1708 | 0.3289

[ 789.4 | 0.02020 | 0.09180 58.6 1306 | 0.1194 | 0.2560 | 153.7 | 0.3002 | 1709 | 03281
66 810.3 ; 0.02048 0.08800 60.2 129.7 | 0.1223 | 0.2535 | 153.7 | 0.2991 | 1710 [ 0.3273
68- 831.6 | 002079 | 008422 619 128.7 | 0.1253 | 0.2511 | 153.7 ; 0.2981 | 171.1 | 0.3265
70 8534 | 002112 | 0.08040 63.7 127.5 | 0.1282 | 0.2487 | 153.7 | 0.2971 | 171.2 | 03257
72 8758 { 0.02152 | 007654 65.5 1260 | 0.1321 ] 0.2450 | 1537 | 02962 | 1713 } 03250
4 898.2 | 002192 | 007269 67.3 1245 | 0.1360 | 0.2414 | 153.7 | 0.2953 { 1714 | 03242
76 921.3 | 0.02242 | 0.06875 69.4 122.8 | 0.1398 | 0.2377 | 153.7 | 0.2945 | 171.5 ( 0.3235
78 9448 | 0.02300 | 0.06473 .6 1209 1 0.1437 | 0.2341 | 153.7 | 0.2936 | 171.6 | 03227
80 968.7 | 0.02370 | 0.06064 73.9 118.7 | 0.1476 | 0.2304 | 153.7 { 0.2927 | 1717 | 03220
82 993.0 | "0.02456 | 0.05648 76.4 116.6 | 0.1578 | 0.2195 | 153.7 | 0.2920 | 173.8 | 0.3215
84 1017.7 | 0.02553 0.05223 9.4 113.9 | 0.1679 | 0.2087 | 153.7 | 0.2914 | 176.0 | 0.3209
86 10430 | 002686 | 0.04789 833 1104 | 01781 [ 0.1978 { 153.7 | 0.2907 | 178.2 | 03204
878 | 1069.9 { 0.0345¢ { 0.03454 97.0 97.0 | 0.1880 | 0.1880 | 153.7 | 0.2901 | 180.1 | 0.3199

NoTe: Sp. En. = Specific Enthalpy.

sub-céoled refrigerant can be taken as equal to the values read from the
tables for a saturated liquid at the same temperature. Thusif F-12at 121
psia and 40 F is passing through a pipe, its volume and enthalpy can be
detergﬁned from Table 1 as 0.0116 cu ft per pound and 17.0 Btu per
pound. -

Frequen_tly it is necessary to determine the properties of a wet vapor
or of a mixture of liquid with some added vapor, such as is found at
discharge from an expansion valve. This can be done from the. tables

-by noting that the specific enthaipy of the mixture must be equal to

that of the saturated liquid plus a fraction of the latent heat of vaporiza-
tion equal to the fraction of refrigerant which is presert in vapor form.




