LAMPIRAN

Lampiran 1 Tabel karakteristik R-22 fase jenuh

Temp Pressure Volume Densfy mhalpy E\tmpy Temp
°c [kPa] [m’/kg] [kalms] [kJ/kg] [kJ/K-kg] °C
Liquid Vapour Liquid Vapour Liquid Latent Vapour Liquid Vapour
Vi Vg dy dg He Hy, Hy Sy Sy
-46 78.9 0.0007 0.2684 1424.0 3.726 148.4 236.9 385.3 0.794 1.828 -46
-45 82.9 0.0007 0.2563 1421.0 3.901 149.4 236.4 385.8 0.799 1.835 -45
-44 87.1 0.0007 0.2450 1418.0 4.082 150.5 2358 386.3 0.804 1.833 -44
-43 91.3 0.0007 0.2342 1416.0 4.270 151.8 2351 388.7 0.809 1.830 -43
-42 95.8 0.0007 0.2240 1413.0 4.464 152.7 2345 387.2 0.813 1.828 -42
-41 100.4 0.0007 0.2144 1410.0 4.665 153.8 233.9 387.7 0.818 1.825 -41
-40 105.2 0.0007 0.2052 1407.0 4.873 154.9 233.2 388.1 0.823 1.823 -40
-39 110.2 0.0007 0.1965 1404.0 5.088 158.0 2326 388.6 0.827 1.821 -39
-38 115.4 0.0007 0.1883 1401.0 5.311 157.1 232.0 3890.1 0.832 1.819 -38
-37 120.7 0.0007 0.1805 1398.0 5.541 158.2 231.3 389.5 0.837 1.816 -37
-36 126.3 0.0007 0.1730 1395.0 5779 159.3 230.7 390.0 0.841 1.814 -36
-35 132.0 0.0007 0.1680 1392.0 6.025 160.4 230.0 390.4 0.846 1.812 -35
-34 138.0 0.0007 0.1593 1389.0 6.279 161.5 229.4 390.9 0.851 1.810 -34
-33 1441 0.0007 0.1529 1386.0 6.541 162.6 2287 381.3 0.855 1.808 -33
-32 150.5 0.0007 0.1468 1383.0 6.811 163.7 2281 391.8 0.860 1.806 -32
-31 1571 0.0007 0.1410 1380.0 7.090 164.8 227.4 392.2 0.864 1.804 -31
-30 163.9 0.0007 0.1355 1377.0 7.379 165.9 226.8 392.7 0.869 1.802 -30
-29 170.9 0.0007 0.1303 1374.0 7.676 167.0 2261 393.1 0.873 1.800 -29
-28 178.2 0.0007 0.1253 1371.0 7.982 168.1 2255 393.6 0.878 1.798 -28
-27 185.7 0.0007 0.1205 1368.0 8.298 169.2 224.8 394.0 0.882 1.796 -27
-26 193.4 0.0007 0.1160 1365.0 8.623 1703 2242 3945 0.887 1.794 -26
-25 201.4 0.0007 0.1118 1362.0 8.958 171.4 2235 394.9 0.891 1.792 -25
-24 209.7 0.0007 0.1075 1359.0 9.304 172.6 2227 395.3 0.896 1.790 -24
-23 218.2 0.0007 0.1035 1356.0 9.659 173.7 2221 395.8 0.900 1.788 -23
-22 227.0 0.0007 0.0998 1353.0 10.030 174.8 2214 396.2 0.905 1.788 -22
-21 238.0 0.0007 0.0961 1350.0 10.400 1759 220.7 396.6 0.909 1.784 -21
-20 2453 0.0007 0.0927 1347.0 10.790 177.0 2201 397 .1 0.914 1.783 -20
-19 2549 0.0007 0.0894 1343.0 11.190 178.2 219.3 397.5 0.918 1.781 -19
-18 264.8 0.0008 0.0862 1340.0 11.600 179.3 218.6 397.9 0.922 1.779 -18
-17 275.0 0.0008 0.0832 1337.0 12.020 180.4 217.9 398.3 0.927 1.777 -17
-16 285.4 0.0008 0.0803 1334.0 12.450 181.6 2171 398.7 0.931 1.776 -16
-156 296.2 0.0008 0.0775 1331.0 12.900 182.7 216.5 399.2 0.935 1.774 -16
-14 307.3 0.0008 0.0749 1328.0 13.360 183.8 215.8 399.6 0.940 1.772 -14
-13 318.7 0.0008 0.0723 1324.0 13.830 185.0 215.0 400.0 0.944 1.771 -13
-12 330.4 0.0008 0.0699 1321.0 14.310 186.1 2143 400.4 0.949 1.769 -12
-11 342.4 0.0008 0.0675 1318.0 14.810 187.3 213.5 400.8 0.953 1.767 -11
-10 3548 0.0008 0.0653 1315.0 15.320 188.4 2128 401 .2 0.957 1.766 -10
-9 367.5 0.0008 0.06831 1311.0 15.850 189.6 212.0 401.6 0.982 1.764 -9
-8 380.5 0.0008 0.0610 1308.0 16.380 190.7 211.3 402.0 0.966 1.763 -8
-7 393.9 0.0008 0.0590 1305.0 16.940 191.9 210.5 402.4 0.970 1.761 -7
-6 407.7 0.0008 0.0571 1302.0 17.500 193.0 209.8 402.8 0.974 1.760 -6
-5 421.8 0.0008 0.0553 1298.0 18.090 194.2 209.0 403.2 0.979 1.758 -5
-4 436.3 0.0008 0.0535 1295.0 18.680 195.3 208.2 403.5 0.983 1.757 -4
-3 451.1 0.0008 0.0518 1292.0 19.300 196.6 207.4 403.9 0.987 1.755 -3
-2 466.4 0.0008 0.0502 1288.0 19.920 197.7 206.6 404.3 0.992 1.754 -2
-1 482.0 0.0008 0.0488 1285.0 20.570 198.8 205.9 404.7 0.996 1.752 -1
o 498.0 0.0008 0.0471 1282.0 21.230 200.0 205.0 405.0 1.000 1.751 o
1 514.4 0.0008 0.0457 1278.0 21.910 201.2 204.2 405.4 1.004 1.749 1
2 531.2 0.0008 0.0442 1275.0 22.600 202.4 203.4 405.8 1.008 1.748 2
3 548 .4 0.0008 0.0429 1271.0 23.310 203.5 202.6 406.1 1.013 1.746 3
4 566.1 0.0008 0.0416 1268.0 24.040 204.7 201.8 406.5 1.017 1.745 4
5 584 .1 0.0008 0.0403 1264 .0 24790 205.9 200.9 406.8 1.021 1.744 5
6 602.6 0.0008 0.0391 1261.0 25.560 2071 200.1 407 .2 1.025 1.742 6
rd 621.5 0.0008 0.0380 1257.0 26.340 208.3 199.2 407.5 1.030 1.741 7
8 640.9 0.0008 0.0368 1254.0 27.150 209.5 198.4 407.9 1.034 1,739 8
9 660.7 0.0008 0.0358 1250.0 27.970 2107 197.5 408.2 1.038 1.738 9
10 680.9 0.0008 0.0347 1247.0 28.820 211.9 196.7 408.6 1.042 1.737 10
11 701.7 0.0008 0.0337 1243.0 29.690 2131 195.8 408.9 1.046 1.735 11
12 7229 0.0008 0.0327 1239.0 30.570 2143 194.9 409.2 1.051 1.734 12
13 7445 0.0008 0.0318 1236.0 31.480 215.5 184.0 409.5 1.055 1.733 13
14 768.7 0.0008 0.0309 1232.0 32.410 216.7 193.2 409.9 1.059 1.732 14
15 789.3 0.0008 0.0300 1229.0 33.360 217.9 192.3 410.2 1.063 1.730 15
16 812.4 0.0008 0.0291 1225.0 34.340 2191 191.4 410.5 1.067 1.729 16
17 8386.1 0.0008 0.0283 1221.0 35.340 220.4 180.4 4108 1.071 1.728 17
18 860.2 0.0008 0.0275 1217.0 38.360 2216 189.5 4111 1.076 1.726 18
19 884.8 0.0008 0.0267 1214.0 37.410 222.8 188.6 411.4 1.080 1.7256 19
20 910.0 0.0008 0.0260 1210.0 38.480 2241 187.6 411.7 1.084 1.724 20
21 935.7 0.0008 0.0253 1206.0 29.570 2253 186.6 411.9 1.088 1.722 21
22 961.9 0.0008 0.0246 1202.0 40.700 226.5 185.7 412.2 1.092 1.721 22
23 988.7 0.0008 0.0239 1198.0 41.850 227.8 184.7 412.5 1.096 1.720 23
24 1016.0 0.0008 0.0232 1195.0 43.030 229.0 183.8 412.8 1.100 1.719 24
25 1044.0 0.0008 0.0226 1191.0 44.230 230.3 182.7 413.0 1.105 1.717 25
26 1072.0 0.0008 0.0220 1187.0 45.470 2316 181.8 413.3 1.109 1.716 26
27 1101.0 0.0009 0.0214 1183.0 48.730 2328 180.7 413.5 1.113 1.715 27
28 1131.0 0.0009 0.0208 1179.0 48.020 234.1 179.7 413.8 1.117 1.714 28
29 1161.0 0.0009 0.0203 1175.0 49.350 2353 1787 414.0 1.121 1.712 29
30 1192.0 0.0009 0.0197 1171.0 50.700 236.6 177.7 4143 1.125 1.711 30
31 1223.0 0.0009 0.0192 1167.0 52.090 237.9 176.6 414.5 1.129 1.710 31
a2 1255.0 0.0009 0.0187 1163.0 53.520 239.2 175.5 414.7 1.133 1.709 32
33 1288.0 0.0009 0.0182 1158.0 54.970 240.5 174.4 4149 1.138 1.707 33
34 1321.0 0.0009 0.0177 1154.0 56.460 241.8 173.3 415.1 1.142 1.706 34
35 1355.0 0.0009 0.0172 1150.0 57.990 2431 172.2 4153 1.146 1.705 35
36 1389.0 0.0009 0.0168 1146.0 59.550 244 .4 171.1 415.5 1.150 1.704 36
37 1424.0 0.0009 0.0164 1142.0 61.150 2457 170.0 415.7 1.154 1.702 37
38 1460.0 0.0009 0.0159 1137.0 62.790 247.0 168.9 4159 1.158 1.701 38
39 1497.0 0.0009 0.0155 1133.0 64.470 248.3 167.8 416.1 1.162 1.700 39
40 1534.0 0.0009 0.0151 1129.0 66.190 249.6 166.6 416.2 1.166 1.698 40
41 1571.0 0.0009 0.0147 1124.0 67.960 251.0 165.4 416.4 1.171 1.697 41
42 1610.0 0.0009 0.0143 1120.0 69.760 252.3 164.3 416.6 1.175 1.6968 42
43 1649.0 0.0009 0.0140 1115.0 71.610 253.7 163.0 416.7 1.179 1.695 43
44 1689.0 0.0009 0.0136 1111.0 73.510 255.0 161.8 416.8 1.183 1.693 a4
45 1729.0 0.0009 0.0133 1106.0 75.460 256.4 160.6 417.0 1.187 1.692 45
46 1770.0 0.0009 0.0129 1101.0 77.450 257.7 159.4 417 .1 1.191 1.691 46
47 1812.0 0.0009 0.0126 1097.0 79.500 259.1 158.1 417.2 1.196 1.689 47
48 1855.0 0.0009 0.0123 1092.0 81.590 260.5 156.8 417.3 1.200 1.688 48
49 1899.0 0.0009 0.0119 1087.0 83.740 261.9 155.5 417.4 1.204 1.687 49
50 1943.0 0.0009 0.0118 1082.0 85.950 263.2 154.2 417.4 1.208 1.885 50




Lampiran 2 Tabel cair jenuh R-22 aliran kontinu (A.5 Incropera)
TaBLE A.5 Continued

Saturated Liquids (Continued)

T P ¢, w107 v- 108 k-10° a- 10 B-10°
(K) (kg/m®) (kJ/kg - K) (N s/m? (m?/s) (W/m - K) (m%fs) Pr (K™
Refrigerant-22 (CHCIF,)

230 1416.0 1.087 0.03558 0.2513 114.5 0.744 3.4 2.05
240 1386.6 1.100 0.03145 0.2268 109.8 0.720 32 216
250 1356.3 1.117 0.02796 0.2062 105.2 0.695 3.0 2.29
260 1324.9 1.137 0.02497 0.1884 100.7 0.668 28 245
270 1292.1 1.161 0.02235 0.1730 96.2 0.641 27 2.63
280 12579 1.189 0.02005 0.1594 91.7 0.613 26 2.86
290 1221.7 1.223 0.01798 0.1472 87.2 0.583 25 3.15
300 1183.4 1.265 0.01610 0.1361 82.6 0.552 2.5 351
310 1142.2 1.319 0.01438 0.1259 78.1 0.518 2.4 4.00
320 10974 1.39] 0.01278 0.1165 73.4 0.481 24 4.69
330 1047.5 1.495 0.01127 0.1075 68.6 0.438 25 575
340 990.1 1.665 0.00980 0.0989 63.6 0.386 2.6 7.56
350 920.1 1.997 0.00831 0.0904 58.3 0317 2.8 1135
360 823.4 3.001 0.00668 0.0811 53.1 0.215 3.8 23.88

Lampiran 3 Karaktersitik udara pada tekanan atmosfer (A.5 Incropera)
TasLE A.4  Thermophysical Properties

of Gases at Atmospheric Pressure”
e —

T p ¢y w107 v 10° k-10° a-10°

(K) (kg/m* (kJ/kg-K) (N-s/m?) (m%s) (Wm-K) (m%s) Pr

Air
100 3.5562 1.032 711 2.00 9.34 2.54  0.786
150 2.3364 1.012 103.4 4.426 13.8 584  0.758
200 1.7458 1.007 132.5 7.590 18.1 103 0.737
250 1.3947 1.006 159.6 11.44 223 159 0.720
300 1.1614 1.007 184.6 15.89 26.3 225 0.707
350 0.9950 1.009 208.2 20.92 30.0 299  0.700
400  0.8711 1.014 230.1 26.41 33.8 383 0.690
450 0.7740 1.021 250.7 32.39 37.3 472 0.686
500 0.6964 1.030 270.1 38.79 40.7 567  0.684

550  0.6329 1.040 288.4 45.57 439 66.7  0.683



Lampiran 4 Karakteristik material padat (A.1 Incropera)
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Lampiran 5 Diagram P-h R-22
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