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Lampiran 1 Dokumentasi Pengambilan Data Laju Pendinginan Ruangan

Dokumentasi Pengukuran Laju Pendinginan Ruangan Menggunakan Refrigerant

R410a dan R290

Stopwatch

01:50.52
02:28,41
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Lampiran 2 Dokumentasi Pengambilan Data Capaian Suhu Terendah
Dokumentasi Pengukuran Capaian Suhu Terendah Menggunakan Refrigerant R410

dan R290
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Lampiran 3 Dokumentasi Pengambilan Data Coefficient of Performance (COP)

Dokumentasi Pengukuran Menggunakan Coefficient of Performance Refrigerant

R410a dan R290
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Lampiran 4 Tabel Propertis Entalpi R410a

Table Freon™ 410A Saturation Properties—Temperature Table

Pressure [kPa] Volume [m3/kg] Density [kg/m?] Enthalpy [kJ/kg] Entropy

Temp [kJ/(kg)(K)] Temp
[°C]  Liquid Vapor Liquid Vapor Liquid Vapor Liquid Latent Vapor  Liquid Vapor [°C]
i Ve 1/vr 1/v, Hy Hy, H, Sy Se
20 1443.6| 1438.8| 0.0009| 0.0176| 1087.2| 56.825 232.0 194.8 426.8| 1.1116| 1.7760| 20
21 1483.7| 1478.9| 0.0009| 0.0171 1082.4| 58.545 107 193.2 4269 1.1172| 1.7741| 21
22 15247 1519.7| 0.0009| 0.0166| 1077.5] 60.314 2354 191.7 427.1 1.1227| 1.7721| 22
23 1566.6| 1561.4| 0.0009| 0.0161 1072.5| . 62.132 29l 190.1 427.2 ] 1.1283 1.7702| 23
24 1609.3 1604.0/ 0.0009| 0.0156]| 1067.54. 64.001 238.7 188.5 427.3 1.1338 1.7682 | 24
25 16529 1647.4| 0.0009| 0.0152| 106244 65.924 240.4 186.9 427.3 1.1394| 1.7662| 25
26 1697.3 1691.7| 0.0010] 0.0147 1057.3| 67.901 242.1 185.3 4274 1.1450| 1.7643| 26
27 17427 1736.9| 0.0010| 0.0143 1052.1] 69.935 243.9 183.6 427.5 1.1506 | 1.7623| 27
28 1788.9| 1783.0] 0.0010] 0.0139| 1046.9| 72.028 245.6 181.9 427.5 1.1562| 1.7603| 28
29 1836.1 1830.0] 0.0010| 0.0135] 1041.6| 74.181 247.3 180.2 427.5 1.1618| 1.7582| 29
30 1884.2| 1877.9| 0.0010] 0.0131 1036.3| 76.398 249.1 178.5 427.6| 1.1674| 1.7562| 30
31 1933.3 1926.8| 0.0010| 0.0127| 1030.9| 78679 250.8 176.8 427.6| 1.1730| 1.7541| 31
32 1983.3 1976.6| 0.0010| 0.0123 1025.4] " 81.028 252.6 175.0 427.6| 1.1786| 1.7521| 32
33 2034.3| 2027.4| 0.0010) 0.0120] 1019.9| 83.447 254.3 173.2 427.5 1.1843 1.7500| 33
34 2086.3| 2079.2| 0.0010] 0.0116] 1014.2] 85.939 256.1 171.4 4217.5 1.1899| 1.7479| 34
35 21392 2132.0] 0.0010| 0.0113 1008.6 | 88.506 257.9 169.5 427.5 1.1956 | 1.7458| 35
36 2193.2| 2185.7] 0.0010] 0.0110| 1002.8| 91.151 259.7 167.7 4274 1.2013 1.7436| 36
37 2248.1| 2240.5| 0.0010, 0.0107 996.9| 93.879 261.5 165.8 427.3 1.2070| 1.7414| 37
38 2304.2| 2296.3| 0.0010] 0.0103 991.0] 96.691 263.4 163.8 4272 1.2127 1.7392| 38
39 2361.2| 2353.2] 0.0010] 0.0100 985.0] 99.592 265.2 161.9 427.1 1.2185 1.7370] 39
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40 2419.3| 2411.1| 0.0010] 0.0098 9789 | 102.585 267.1 159.9 427.0] 1.2243 1.7348| 40
41 2478.5| 2470.1| 0.0010] 0.0095 972.7| 105.674 269.0 157.8 426.8 1.2301 1.7325| 41
42 2538.8| 2530.2| 0.0010] 0.0092 966.4| 108.864 270.9 155.8 426.7 1.2359| 1.7302| 42
43 2600.1| 2591.3| 0.0010] 0.0089 960.0| 112.159 272.8 153.7 426.5 1.2418 | 1.7278| 43
44 2662.6| 2653.6| 0.0011] 0.0087 953.4| 115.564 274.8 151.5 426.3 1.2477| 1.7255| 44
45 2726.1| 2717.0, 0.0011] 0.0084 946.8| 119.085 276.7 149.3 426.0| 1.2537| 1.7230] 45
46 27909 2781.6| 0.0011] 0.0082 940.0| 122.727 278.7 147.1 425.8 1.2597| 1.7206| 46
47 2856.7| 2847.3| 0.0011] 0.0079 933.1| 126.497 280.7 144.8 425.5 1.2658| 1.7181| 47
48 2923.8| 2914.2| 0.0011] 0.0077 926.0 |.-130.402 2827 142.5 42521 1.2719| 1.7156| 48
49 2991.9| 29822 0.0011] 0.0074 918.8 | 134.448 284.8 140.1 4249 1.2781 1.7130| 49
50 3061.3| 3051.5| 0.0011] 0.0072 9114 | 138.645 286.9 137.7 424.6| 1.2843 1.7104| 50
51 3131.9| 3122.0| 0.0011| 0.0070 903.9| 143.001 289.0 1352 4242 1.2906| 1.7077| 51
52 3203.7| 3193.7| 0.0011| 0.0068 896.1 | 147.527 2N 132.6 423.8 1.2971 1.7050 | 52
53 3276.7| 3266.6| 0.0011| 0.0066 888.2 | 152.235 2934 130.0 4234 1.3036| 1.7022| 53
54 3351.0] 3340.9| 0.0011] 0.0064 880.0 | 157.139 295.6 127.3 423.0] 1.3102] 1.6994| 54
55 3426.5| 34163 | 0.0012| 0.0062 871.5| 162.252 29070 124.6 422.5 1.3169| 1.6965| 55
56 3503.3| 3493.1| 0.0012| 0.0060 862.8 | 167.594 300.3 121.7 422.0] 1.3238 1.6935| 56
57 3581.3| 3571.2| 0.0012] 0.0058 853.8| 173.187 302.7 118.7 421.4| 1.3308 1.6904 | 57
58 3660.7| 3650.7| 0.0012| 0.0056 844.5 | 179.056 305.1 115.7 420.8 1.3380| 1.6873| 58
59 3741.3| 3731.5| 0.0012| 0.0054 834.8 | 185.232 307.7 112.5 420.2| 1.3453 1.6841| 59
60 3823.3| 3813.6/ 0.0012| 0.0052 824.7| 191.757 310.3 109.2 419.5 1.3529 1.6808 | 60
61 3906.6| 3897.1| 0.0012| 0.0050 814.1| 198.680 313.0 105.8 418.8 1.3608 1.6773| 61
62 3991.2] 3982.0] 0.0013| 0.0049 802.9| 206.069 315.9 102.2 418.1 1.3689 1.6738| 62
63 4077.2| 40684 | 0.0013]| 0.0047 791.1| 214.014 318.8 98.4 4172 1.3774| 1.6700| 63
64 4164.5| 4156.1| 0.0013| 0.0045 778.5| 222.641 322.0 94.3 416.3 1.3863 1.6661| 64
65 4253.2| 42454] 0.0013]| 0.0043 765.0] 232.131 325.3 90.0 415.3 1.3958 1.6620| 65
66 4343.3| 4336.1| 0.0013] 0.0041 750.3 | 242.755 328.8 85.3 4142 1.4059| 1.6575] 66
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67 4434.7| 44282 0.0014]| 0.0039 734.2| 254.940 332.7 80.3 4129 1.4168| 1.6527| 67
68 4527.6| 4521.9| 0.0014] 0.0037 716.0| 269.366 336.9 74.6 411.5| 1.4289| 1.6476| 68
69 4621.8| 4617.2] 0.0014]| 0.0035 694.9 | 287.059 341.7 68.4 410.1 1.4425| 1.6424| 69
70 4717.5] 47139 0.0015] 0.0032 669.1| 308.947 347.3 61.6 4089| 1.4586| 1.6380| 70
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Lampiran 5 Tabel Propertis Etalpi R290

Thermodynamic properties of R-290 - Saturated state

. -0 wow 000000000000 0 wvaow @000
v N - " I NN I N TR
[ kg ] (kgfmd | ko) [ (kdkgK) [ kg

0.0e8 -100 ) e -23.560 -0.008 -100.0 11231 n.0ss 156,878 2.788 180452
0.044 55 1588 0838 -13.260 0.050 =0 7.842 0431 482708 2722 475,067
0.064 50 1578 0.833 287 D108 500 5.380 0188 464,582 2582 471.478
0083 25 1582 n.e28 7.530 D184 50 3.802 n.zea 474485 2548 456,554
0,130 20 1608 o3 18.028 218 200 2788 n.3s1 420,401 2518 a2z
0.180 75 1620 0817 28,600 0273 -75.0 2,083 n.as7 486.414 2583 457,614
0244 70 1634 o812 20251 D.328 700 1.548 0648 452408 2557 453157
0.325 &5 1848 0.807 49588 o378 50 1.187 D843 4s8.18 2532 PREE
0.427 20 1884 n.ea1 80511 04z 200 n.923 1.084 504.437 2511 PPEY:=
0,552 55 1678 0.5 173 0.480 =50 0.727 1.978 510.450 2.491 438728
0.708 = 1685 0,580 82753 0.530 500 0.578 1727 s16.478 2.473 433725
0.291 45 1712 o8 3.8 0578 50 0.487 z1m s22.487 2.458 128,605
1,03 4212 1721 0.531 100344 0.607 4212 D.414 248 525841 2428 425,597
1411 -40 1728 0578 105.123 n.ez8 -40.0 0.380 263 528478 2.423 423,555
1372 a5 1748 0,573 116.458 D678 250 D31z 3204 534447 2.431 417861
1,878 20 1785 087 127.875 0.7z 200 n.258 3867 san.384 2418 1zam8
2064 25 1784 0.581 158,598 0.770 250 n.218 4630 546,282 2.408 406,684
2415 20 1804 n.ssa 151.353 e 200 n.182 5505 ss23z 2.400 400.763
2518 a5 1524 0548 183277 ness 150 D154 &.501 ss7.908 2392 534,608
3.459 -10 1848 0542 175.348 0o -10.0 0.131 7.6% 583,659 2385 388,305
4060 5 1888 0.535 167.558 D.855 =0 0112 &810 584,304 2378 351.718
4715 o 1.2 n.s28 200,000 1.000 0o 0.087 10.351 74286 2372 74858
5511 5 1817 sz 2125800 1.085 50 n.084 11968 sa0.307 2367 ss7.727
5.266 10 1843 0515 225597 1.080 10.0 0.073 13.783 585,673 2363 350275
7.315 5 1870 0.508 238,405 1.135 150 0.063 15813 550,586 2358 as2.482
8.265 20 2.000 0.500 251,635 1.180 200 0.085 18.082 ss6.550 2350 344314
8.521 25 2.0 0.492 265108 1.225 250 0.048 20818 B00.242 2351 335738
10720 a0 2.084 0.484 278.833 1.268 300 0.043 23.451 805537 2347 326704
12178 a5 2100 0.478 202,859 1.314 350 0.038 26618 810,007 238 BIT.967
13654 a0 2138 0.467 307.148 1.358 40,0 0.033 30.185 B14214 2340 307.068
15.243 a5 2181 0.458 3z21.7a0 1.405 450 0.028 34148 B18.117 2338 .37
17133 50 2228 0.445 336,801 1.450 s0.0 n.028 38.630 &21.680 2532 264655
15,072 55 2278 0.438 sszz=n 1458 =50 0.023 43708 24773 2327 272504
21188 80 2m:7 n.428 368138 1.542 s0.0 n.020 49493 £27.361 2321 250225
Z3.420 &5 2.408 0.418 364,604 1.580 850 0.018 56.152 £29.280 2314 244658
25588 7o 2478 D.404 an.7s2 1.658 0.0 0018 B3N8 830372 2,305 zz8.620
e 75 2588 CEES 218781 1.688 750 D014 73140 30332 2281 210571
31318 80 2878 0273 azs7 1.742 s0.0 o1z 8a.408 £28.730 2278 189,802
34,381 &5 2525 0254 450,808 1.788 a50 0.010 sa.818 B24.750 2258 164844
F7841 N a1 0.328 483.708 1.862 50.0 0.008 118595 B16.474 2227 152.768
PRES os 2450 0287 516529 1002 850 0.008 158,308 s=6.210 2184 78.481
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Lampiran 7 Sertifikat HKI
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