LAMPIRAN

Desain Alat Uji:

Realisasi Alat Uji:




Instalasi Perpipaan Katup Ekspansi:










P-h diagram variasi katup ekspansi dan kecepatan kipas kondensor 2,2 m/s
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P-h diagram variasi katup ekspansi dan kecepatan kipas kondensor 4,1 m/s
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P-h diagram variasi katup ekspansi dan kecepatan kipas kondensor 6,1 m/s

Pipa Kapiler 0,5 m
Pipa Kapiler 1 m
30.00 I Pic: Kapiler 1,5m
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Kecepatan Kipas 6,1 m/s
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Enthalpy (kI kg)

Tabel Termodinamika Refrigeran R-22

Absolute Pressure kPa

Temp 1800 1800 2000 2100 Temp
°c [46.71°C) (49.03°C) (51.27°C) 53.43°C) “c
vV H E v H S v H v H

5 E]
0.0127) | (417.1) | (1650} J (00119) ] (4174) (1.3&_’1") (00113) | (4175) | (1683) J (0.0106) | {417 6) {LW_OJ_

50 0.0130 4206 1.700 0.0120 418.4 1.600 - - - - 50
55 00135 | 42586 1716 | 00126 | 4237 1,706 | 00116 | 4218 1606 | 0.0108 | 4194 1.686 56
60 00140 | 4305 1731 | 00130 | 4287 1.721 00121 | 4269 1712 | 0.0113 | 4249 1.702 60
65 00145 | 4352 1745 | 00135 | 43386 1736 | 00126 | 4319 1727 | 00118 | 4304 1718 65
70 00149 | 439.8 1758 | 00139 | 4383 1750 | 00130 | 4368 1741 | 0.0122 | 4351 1.733 70
75 00154 | 444.3 1771 | 00143 | 4429 1763 | 00134 | 4415 1755 | 0.0126 | 4400 1.747 75
80 00158 | 4488 1784 | 00147 | 4475 1776 | 0.0138 | 4461 1,768 | 0.0130 | 4447 1.760 80
a5 00162 | 453.2 1796 | 00151 | 4519 1788 | 00142 | 4507 1.781 | 00134 | 4494 1.773 a5
90 0.0166 | 4575 1.808 | 00155 | 456.4 1801 | 00146 | 4552 1783 | 0.0137 | 4540 1.786 0
95 00169 | 4619 1820 | 00159 | 4808 1.813 | 00149 | 4596 1.806 | 0.0141 4585 1.798 a5
100 00173 | 486.2 1832 | 00162 | 4651 1825 | 00153 | 4641 1.817 | 0.0144 | 4630 1811 100

105 0.0177 470.5 1.843 0.0166 469.5 1.836 0.0156 4885 1.828 0.0148 46T 4 1822 108
110 0.0180 474.7 1.854 0.0170 473.8 1.847 0.0160 4728 1.841 0.0151 471.8 1.634 10
115 0.0184 479.0 1.866 00173 4781 1.850 0.0163 4772 1.852 0.0154 476.2 1845 115
120 0.0188 483.3 1.876 0.0176 4824 1.870 0.0166 4815 1.863 0.0157 4806 1.857 120
125 0.0191 487.5 1.887 0.0180 486.7 1.880 0.0170 4858 1.874 0.0160 4849 1.868 125
130 0.0194 491.8 1.808 00183 480.9 1.891 0.0173 4801 1.885 0.0163 489.3 1878 130
135 0.0198 496.0 1.808 0.0186 40852 1.802 0.0176 494.4 1.885 0.0166 4936 1.889 135
140 0.0201 500.3 1919 0.0190 499.5 1912 0.0179 4987 1.906 0.0169 498.0 1.900 140
145 0.0205 504 5 1929 0.0193 503.8 1822 0.0182 503.0 1.916 00172 5023 1810 145
150 0.0208 508.8 1.939 0.0196 508.1 1932 0.0188 507.3 1.926 0.0175 506.6 1.920 150
158 00211 513.0 1.049 0.0199 5123 1843 0.0188 511.7 1.936 0.o178 511.0 1.931 155
160 0.0214 517.3 1.958 0.0202 516.6 1.953 oM 516.0 1.946 0.0181 5153 1.841 160
165 00218 5216 1.068 0.0205 520.9 1.862 0.0194 520.3 1.956 0.0184 5196 1.951 185
170 00221 5259 1.978 0.0208 525.2 1972 Q.07 524 6 1.966 0.0187 524.0 1.960 170
175 0.0224 530.2 1.988 0.0211 520.6 1.982 0.0200 520.0 1.976 0.0190 5283 1870 175
180 o.p227 5345 1.998 0.0214 533.9 1.801 0.0203 5333 1.988 00192 5327 1.980 180
185 0.0230 5388 2.007 0.0217 538.2 2.001 0.0206 5317 1.995 0.0195 5371 1989 185
190 0.0233 5431 207 00220 8426 2010 0.0209 5420 2,005 0.0188 5415 1.999 160
195 0.0236 547.5 2026 0.0223 546.9 2.020 0.0211 5464 2014 0.0201 5458 2008 195
200 0.0240 551.8 5035 0.02_28 £51.3 2029 0.0214 5508 2023 0.0203 550.2 2.018 200




Table 1 (continued)
DuPont™ Freon® 22 Saturation Properties — Temperature Table

Temp | Pressure| Volume Dms.l'?y' Enthalpy Entropy Temp
c [kPa) [m’/kg] kg/m’] [kJikg] [kJiK-kg) c
Liguid | Vapour | Liquid | Vapour | Liguid Latent | Vapour | Liguid | Vapour
vy Vg dy dy Hg Hg Hy Sy S,
8 640.9 0.0008 0.0368 1254.0 27150 209.5 198.4 4079 1.034 1.738 8
g 660.7 0.0008 | 00358 | 12500 | 27970 | 2107 197 5 408.2 1.038 1.738 ]
10 6809 | 00008 | 0.0347 | 1247.0 | 28820 | 2119 196.7 408.6 1.042 1.737 10
1 T01.7 0.0008 | 00337 | 12430 | 20800 | 2134 1958 4089 1.046 1.735 1"
12 7229 | 0.0008 | 00327 | 12390 | 30570 | 2143 1949 4092 1.051 1.734 12
13 7445 | 0.0008 | 00318 | 12380 | 31.480 | 2155 194.0 409.5 1.055 1.733 13
14 766.7 0.0008 | 00309 | 12320 | 32410 | 2167 193.2 409.9 1.059 1732 14
15 789.3 0.0008 | 0.0300 | 12290 | 33.360 217.9 1923 410.2 1.063 1.730 15
16 8124 | 00008 | 0.0291 | 12250 | 34.340 219.1 1914 410.5 1.067 1729 16
17 B36.1 0.0008 0.0283 1221.0 35,340 2204 180.4 4108 1.0M 1.728 17
18 860.2 00008 | 0.0275 | 12170 | 36.360 218 189.5 4111 1.076 1.726 18
19 884.8 0.0008 | 0.0267 | 12140 | 37.410 2228 1886 4114 1.080 1.725 19
20 910.0 00008 | 00280 | 12100 | 38480 | 2241 1876 4117 1.084 1.724 20
2 9357 0.0008 | 00253 | 12060 | 39570 | 2253 186.6 4119 1.088 1.722 21
22 o961.9 0.0008 | 00246 | 12020 | 40700 | 2265 185.7 4122 1.082 1721 22
23 988.7 0.0008 | 00239 | 11980 | 41850 | 2278 1847 4125 1.096 1.720 23
24 1016.0 0.0008 0.0232 11950 43.030 229.0 1838 4128 1.100 1.719 24
25 1044.0 | 00008 | 0.0226 | 11910 | 44230 | 2303 182.7 413.0 1.105 1717 25
26 1072.0 | 00008 | 0.0220 | 11870 | 45470 | 2318 1818 4133 1.109 1.718 26
27 1101.0 | 0.0008 | 0.0214 | 11830 | 46730 | 2328 180.7 4135 1.113 1715 i
28 1131.0 | 0.0009 | 00208 | 1179.0 | 48020 | 2341 179.7 4138 1.117 1.714 28
29 11610 | o.0009 | 00203 | 11750 | 49350 | 2353 178.7 414.0 1121 1.712 29
30 1162.0 | 0.0008 | 0.0197 | 11710 | 50700 | 2366 77T 4143 1.125 171 30
3 12230 | 0.0009 | 0.0192 1167.0 | 52.090 2379 176.6 4145 1129 1.710 k]|
32 12550 | 0.0000 | D.0187 | 11630 | 53520 | 2392 1755 4147 1.133 1.709 32
33 12880 | 00009 | 00182 | 11580 | 54970 | 2405 1744 414.9 1.138 1.707 33
34 1321.0 | 0.0008 | 0.0177 | 11540 | 56460 | 2418 1733 415.1 1.142 1.706 34
35 13550 | 0.0009 | 0.0172 | 11500 | 57.980 2431 1722 415.3 1.146 1.708 35
36 1380.0 | 0.0008 | 0.0168 | 11460 | 509.550 | 2444 1711 4155 1.150 1.704 38
a7 14240 | 0.0008 | D.0184 | 11420 | 61.150 2457 1700 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 1.70 38
30 14970 | 0.0008 | D.0155 | 11330 | 64.470 2483 1678 416.1 1.162 1.700 39
40 1534.0 0.0009 0.0151 11290 66.190 2496 166.6 416.2 1.166 1.698 40
41 15710 | 0.0008 | 0.0147 | 11240 | 67.960 251.0 165.4 416.4 1471 1.697 41
42 16100 | 0.0009 | 0.0143 | 11200 | 69.760 | 282.3 164.3 4166 1.175 1.696 42
43 1649.0 | 00002 | 0.0140 | 11150 | 71610 | 2537 163.0 418.7 1.179 1.695 43
44 1680.0 | 0.0008 | 0.0136 | 1111.0 | 73510 | 2550 161.8 4168 1.183 1.693 44
45 17290 | 0.0009 | 00133 | 11060 | 75460 | 2564 160.6 417.0 1.187 1.692 45
46 17700 | 0.0008 | 0.0129 | 11010 | 77.450 | 2577 159.4 4171 1.191 1.601 46
47 18120 | coo09 | 00126 | 1087.0 | 79.500 | 2594 186.1 417.2 1.196 1.689 47
48 1855.0 0.0009 0.0123 1082.0 81.590 260.5 156.8 MN73 1.200 1.688 48
49 18900 | 00009 | 00119 | 1087.0 | 83740 | 2619 155.5 4174 1.204 1.687 49
50 19430 | 0.0009 | 0.0116 | 1082.0 | 85850 | 2632 154.2 LA 1.208 1.685 50
51 10880 | 0.0008 | 0.0113 | 1077.0 | 88220 | 2648 152.9 4175 1.212 1.684 51
52 20330 | 00009 | 0.0110 | 10720 | 90.540 | 2660 1518 4178 1.216 1.682 52
53 20800 | 0.0008 | 00108 | 10670 | 92930 | 2675 150.1 MTE 1221 1.681 53
54 M170 0.000% 0.0105 1062.0 95.380 2689 1487 4786 1.225 1.680 54
585 21750 | 0.0010 | 0.0102 | 1057.0 | 97.800 703 147.4 MTT 1.229 1.678 55
56 22240 | 0.0010 | 0.0100 | 10520 | 100500 | 2718 145.9 7.7 1.233 1.677 56
57 22740 | 00010 | 0.0097 | 1047.0 | 103100 | 2732 144.5 “rT 1.238 1.675 57
58 2324.0 0.0010 0.0094 1041.0 | 105800 2747 1429 Nre 1.242 1.674 58
59 2375.0 00010 0.0092 10360 | 108.700 2761 1415 76 1248 1672 59
60 24270 | 0.0010 | 0.0080 | 1030.0 | 111600 | 27786 139.9 7.5 1.250 1.670 60
61 2480.0 0.0010 0.0087 10250 | 114.600 27591 138.4 417.5 1.255 1.669 &1




