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LAMPIRAN 

 

Lampiran 1 Dokumentasi Pengambilan Data Laju Pendinginan Ruangan 

Dokumentasi Pengukuran Laju Pendinginan Ruangan Menggunakan Refrigerant 

R410a dan R290 
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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 

Temp 

[°C] 

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

[kJ/(kg)(K)] Temp 

[°C] Liquid 

pf 

Vapor 

pg 

Liquid 

vf 

Vapor 

vg 

Liquid 

1/vf 

Vapor 

1/vg 

Liquid 

Hf 

Latent 

Hfg 

Vapor 

Hg 

Liquid 

Sf 

Vapor 

Sg 

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 58.545 233.7 193.2 426.9 1.1172 1.7741 21 

22 1524.7 1519.7 0.0009 0.0166 1077.5 60.314 235.4 191.7 427.1 1.1227 1.7721 22 

23 1566.6 1561.4 0.0009 0.0161 1072.5 62.132 237.1 190.1 427.2 1.1283 1.7702 23 

24 1609.3 1604.0 0.0009 0.0156 1067.5 64.001 238.7 188.5 427.3 1.1338 1.7682 24 

25 1652.9 1647.4 0.0009 0.0152 1062.4 65.924 240.4 186.9 427.3 1.1394 1.7662 25 

26 1697.3 1691.7 0.0010 0.0147 1057.3 67.901 242.1 185.3 427.4 1.1450 1.7643 26 

27 1742.7 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 78.679 250.8 176.8 427.6 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 85.939 256.1 171.4 427.5 1.1899 1.7479 34 

35 2139.2 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 91.151 259.7 167.7 427.4 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 96.691 263.4 163.8 427.2 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 



89 
 

 

 

40 2419.3 2411.1 0.0010 0.0098 978.9 102.585 267.1 159.9 427.0 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 2790.9 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 926.0 130.402 282.7 142.5 425.2 1.2719 1.7156 48 

49 2991.9 2982.2 0.0011 0.0074 918.8 134.448 284.8 140.1 424.9 1.2781 1.7130 49 

50 3061.3 3051.5 0.0011 0.0072 911.4 138.645 286.9 137.7 424.6 1.2843 1.7104 50 

51 3131.9 3122.0 0.0011 0.0070 903.9 143.001 289.0 135.2 424.2 1.2906 1.7077 51 

52 3203.7 3193.7 0.0011 0.0068 896.1 147.527 291.2 132.6 423.8 1.2971 1.7050 52 

53 3276.7 3266.6 0.0011 0.0066 888.2 152.235 293.4 130.0 423.4 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 3416.3 0.0012 0.0062 871.5 162.252 297.9 124.6 422.5 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 4068.4 0.0013 0.0047 791.1 214.014 318.8 98.4 417.2 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 4245.4 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 85.3 414.2 1.4059 1.6575 66 
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67 4434.7 4428.2 0.0014 0.0039 734.2 254.940 332.7 80.3 412.9 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 4713.9 0.0015 0.0032 669.1 308.947 347.3 61.6 408.9 1.4586 1.6380 70 
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Lampiran 5 Tabel Propertis Etalpi R290
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Lampiran 6 Sampul Modul 
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Lampiran 7 Sertifikat HKI 
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Lampiran 8 Kutipan Daftar Nilai (KDN)   
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Lampiran 9 Sumbit Artikel 
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