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LAMPIRAN 

Lampiran 1. Tabel Properties of miscellaneous material 
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Lampiran 2. Tabel Properties of insulating material 
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Lampiran 3. Tabel Properties of air at 1 atm pressure. 
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Lampiran 4. Tabel Properties of saturated water 
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Lampiran 5. Tabel Pengambilan Data PCM 4 mm 

Plat Kolektor PCM 4 mm 

t IN OUT Plat datar Material Kaca Dalam Kaca Luar Ling Ilum 

  (Tfi)C (Tfo)C (TP1)C PCM (Tc-dalam)C (Tc-Luar)C (Ta)C (I) Kw 

0 28.00 28.00 28.00 28.00 28.00 28.00 28.00 1.000 

5 29.21 31.03 31.09 30.83 48.33 48.33 28.00 1.000 

10 30.41 32.80 33.49 33.28 50.26 50.26 28.00 1.000 

15 31.34 34.41 35.53 35.35 55.36 55.36 28.00 1.000 

20 32.15 35.74 37.18 37.04 54.90 54.90 28.00 1.000 

25 32.77 36.85 38.59 38.47 57.28 57.28 28.00 1.000 

30 33.30 37.78 39.74 39.64 56.57 56.57 28.00 1.000 

35 33.77 38.62 40.73 40.64 59.59 59.59 28.00 1.000 

40 34.09 39.26 41.56 41.49 58.65 58.65 28.00 1.000 

45 34.41 39.81 42.25 42.19 62.44 62.44 28.00 1.000 

50 34.71 40.30 42.85 42.80 64.77 64.77 28.00 1.000 

55 34.93 40.71 43.34 43.30 61.78 61.78 28.00 1.000 

60 35.12 41.10 43.77 43.73 59.74 59.74 28.00 1.000 

65 35.30 41.39 44.16 44.12 61.57 61.57 28.00 1.000 

70 35.47 41.64 44.48 44.45 63.40 63.40 28.00 1.000 

75 35.61 41.91 44.77 44.74 64.72 64.72 28.00 1.000 

80 35.74 42.09 45.04 45.01 61.32 61.32 28.00 1.000 

85 35.80 42.29 45.27 45.25 63.12 63.12 28.00 1.000 

90 35.91 42.45 45.50 45.48 62.02 62.02 28.00 1.000 

95 35.99 42.56 45.69 45.67 67.02 67.02 28.00 1.000 

100 36.11 42.74 45.88 45.86 65.45 65.45 28.00 1.000 

105 36.23 42.88 46.06 46.04 63.61 63.61 28.00 1.000 

110 36.24 43.08 46.26 46.24 69.65 69.65 28.00 1.000 

115 36.30 43.22 46.43 46.41 67.32 67.32 28.00 1.000 

120 36.38 43.36 46.59 46.58 68.07 68.07 28.00 1.000 

125 36.47 43.42 46.72 46.71 67.97 67.97 28.00 1.000 

130 36.54 43.62 46.84 46.83 64.72 64.72 28.00 1.000 

135 36.57 43.67 47.01 47.00 68.30 68.30 28.00 1.000 

140 36.69 43.78 47.17 47.15 69.26 69.26 28.00 1.000 

145 36.74 43.91 47.33 47.31 72.35 72.35 28.00 1.000 

150 36.78 44.09 47.48 47.47 68.25 68.25 28.00 1.000 

155 36.85 44.23 47.66 47.64 70.85 70.85 28.00 1.000 

160 36.96 44.36 47.82 47.80 71.20 71.20 28.00 1.000 

165 36.97 44.51 47.98 47.97 72.74 72.74 28.00 1.000 

170 37.09 44.63 48.15 48.13 70.71 70.71 28.00 1.000 

175 37.12 44.75 48.34 48.32 70.71 70.71 28.00 1.000 

180 37.28 44.95 48.51 48.49 71.66 71.66 28.00 1.000 
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Lampiran 6. Tabel Pengambilan Data PCM 7 mm 

Plat Kolektor PCM 7 mm 

t 
IN OUT Plat datar Material Kaca Dalam Kaca Luar Ling Ilum 

(Tfi)C (Tfo)C (TP1)C PCM (Tc-dalam)C (Tc-Luar)C (Ta)C (I) Kw 

0 28.00 28.00 28.00 28.00 28.00 28.00 28.00 1.000 

5 28.90 29.74 30.00 29.42 47.63 47.63 28.00 1.000 

10 29.79 31.69 32.33 31.79 50.11 50.11 28.00 1.000 

15 30.40 33.22 34.35 33.88 49.94 49.94 28.00 1.000 

20 31.07 34.52 36.07 35.67 55.58 55.58 28.00 1.000 

25 31.58 35.67 37.56 37.22 56.01 56.01 28.00 1.000 

30 32.46 36.59 38.84 38.54 58.03 58.03 28.00 1.000 

35 32.31 37.41 39.96 39.69 61.32 61.32 28.00 1.000 

40 33.08 38.11 40.88 40.66 58.64 58.64 28.00 1.000 

45 33.65 38.72 41.70 41.50 59.19 59.19 28.00 1.000 

50 33.70 39.27 42.42 42.24 62.43 62.43 28.00 1.000 

55 33.92 39.67 43.02 42.87 61.02 61.02 28.00 1.000 

60 33.93 40.13 43.60 43.46 62.54 62.54 28.00 1.000 

65 34.42 40.46 44.08 43.96 60.59 60.59 28.00 1.000 

70 34.37 40.76 44.51 44.40 62.83 62.83 28.00 1.000 

75 34.96 41.03 44.88 44.79 68.42 68.42 28.00 1.000 

80 35.22 41.30 45.22 45.13 63.91 63.91 28.00 1.000 

85 35.24 41.54 45.53 45.45 64.17 64.17 28.00 1.000 

90 35.44 41.74 45.83 45.75 66.03 66.03 28.00 1.000 

95 35.22 41.96 46.10 46.02 65.57 65.57 28.00 1.000 

100 35.22 42.19 46.33 46.26 65.70 65.70 28.00 1.000 

105 35.36 42.33 46.59 46.52 67.79 67.79 28.00 1.000 

110 35.57 42.46 46.79 46.73 69.06 69.06 28.00 1.000 

115 35.65 42.68 47.00 46.93 69.69 69.69 28.00 1.000 

120 35.86 42.84 47.18 47.12 70.16 70.16 28.00 1.000 

125 35.56 42.94 47.37 47.31 67.05 67.05 28.00 1.000 

130 36.00 43.18 47.56 47.51 71.61 71.61 28.00 1.000 

135 35.46 43.27 47.76 47.69 74.25 74.25 28.00 1.000 

140 36.20 43.36 47.93 47.87 68.21 68.21 28.00 1.000 

145 35.99 43.50 48.09 48.03 69.33 69.33 28.00 1.000 

150 36.39 43.67 48.29 48.23 70.56 70.56 28.00 1.000 

155 36.41 43.84 48.46 48.42 70.56 70.56 28.00 1.000 

160 36.49 43.94 48.60 48.55 72.35 72.35 28.00 1.000 

165 36.47 44.07 48.78 48.71 72.81 72.81 28.00 1.000 

170 36.72 44.18 48.99 48.93 79.10 79.10 28.00 1.000 

175 36.82 44.40 49.20 49.13 72.11 72.11 28.00 1.000 

180 36.63 44.58 49.40 49.34 76.15 76.15 28.00 1.000 
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Lampiran 7. Tabel Pengambilan Data PCM 10 mm 

Plat Kolektor PCM 10 mm 

t 
IN OUT Plat datar Material Kaca Dalam Kaca Luar Ling Ilum 

(Tfi)C (Tfo)C (TP1)C PCM (Tc-dalam)C (Tc-Luar)C (Ta)C (I) Kw 

0 28.00 28.00 28.00 28.00 28.00 28.00 28.00 1.000 

5 29.69 31.93 32.88 31.09 51.05 51.05 28.00 1.000 

10 30.23 32.71 33.60 32.78 51.80 51.80 28.00 1.000 

15 30.80 33.73 34.86 34.10 52.26 52.26 28.00 1.000 

20 31.32 34.64 36.03 35.33 55.77 55.77 28.00 1.000 

25 31.75 35.47 37.08 36.45 56.23 56.23 28.00 1.000 

30 32.16 36.18 38.02 37.45 52.88 52.88 28.00 1.000 

35 32.48 36.87 38.88 38.36 54.81 54.81 28.00 1.000 

40 32.76 37.46 39.66 39.19 56.67 56.67 28.00 1.000 

45 33.11 37.99 40.35 39.93 55.46 55.46 28.00 1.000 

50 33.33 38.51 40.99 40.60 58.36 58.36 28.00 1.000 

55 33.68 38.93 41.55 41.20 59.22 59.22 28.00 1.000 

60 33.85 39.37 42.07 41.75 61.35 61.35 28.00 1.000 

65 33.97 39.74 42.54 42.25 62.26 62.26 28.00 1.000 

70 34.16 40.07 42.98 42.71 63.63 63.63 28.00 1.000 

75 34.32 40.39 43.36 43.12 62.10 62.10 28.00 1.000 

80 34.50 40.68 43.72 43.49 60.84 60.84 28.00 1.000 

85 34.62 40.92 44.07 43.85 61.95 61.95 28.00 1.000 

90 34.82 41.18 44.38 44.19 64.11 64.11 28.00 1.000 

95 34.84 41.39 44.68 44.49 65.12 65.12 28.00 1.000 

100 34.93 41.63 44.94 44.77 64.41 64.41 28.00 1.000 

105 35.14 41.85 45.20 45.03 65.91 65.91 28.00 1.000 

110 35.15 42.01 45.44 45.29 64.46 64.46 28.00 1.000 

115 35.30 42.15 45.67 45.52 64.85 64.85 28.00 1.000 

120 35.42 42.33 45.88 45.75 68.17 68.17 28.00 1.000 

125 35.42 42.58 46.09 45.95 72.42 72.42 28.00 1.000 

130 35.43 42.73 46.31 46.16 71.23 71.23 28.00 1.000 

135 35.49 42.89 46.49 46.36 68.77 68.77 28.00 1.000 

140 35.67 42.98 46.69 46.55 67.28 67.28 28.00 1.000 

145 35.83 43.11 46.85 46.74 69.06 69.06 28.00 1.000 

150 35.83 43.30 47.07 46.93 71.41 71.41 28.00 1.000 

155 35.90 43.46 47.23 47.11 67.08 67.08 28.00 1.000 

160 35.96 43.60 47.41 47.29 68.55 68.55 28.00 1.000 

165 36.07 43.78 47.58 47.46 69.93 69.93 28.00 1.000 

170 36.17 43.89 47.79 47.65 71.17 71.17 28.00 1.000 

175 36.20 44.07 48.01 47.87 71.19 71.19 28.00 1.000 

180 36.29 44.25 48.22 48.08 77.08 77.08 28.00 1.000 

 



69 

 

 
 

 Lampiran 8. Tabel Hasil Perhitungan Data PCM 4 mm  

Plat Kolektor PCM 4 mm 

t 
Ut Ub Ul Qloss S V Qu ɳ 

(W/m^2.K) (W/m^2.K) (W/m^2.K) (W/m^2.K) (W/m^2) (m^3/s) (Watt) (%) 

0 3.91352 1.92 5.83424 0.87514 844.8 0.00000 0.00000 0.00 

5 4.987 1.92 6.907 9.370 844.8 9.26E-07 7.0433809 19.40 

10 5.043 1.92 6.964 17.819 844.8 9.26E-07 9.2526312 25.49 

15 5.185 1.92 7.106 24.809 844.8 9.26E-07 11.87458 32.71 

20 5.180 1.92 7.100 30.498 844.8 9.26E-07 13.879447 38.24 

25 5.247 1.92 7.168 35.237 844.8 9.26E-07 15.800729 43.53 

30 5.234 1.92 7.154 38.973 844.8 9.26E-07 17.325134 47.73 

35 5.317 1.92 7.238 42.815 844.8 9.26E-07 18.784618 51.75 

40 5.294 1.92 7.215 45.038 844.8 9.26E-07 19.979935 55.04 

45 5.398 1.92 7.318 48.025 844.8 9.26E-07 20.849146 57.44 

50 5.461 1.92 7.381 50.627 844.8 9.26E-07 21.610817 59.53 

55 5.387 1.92 7.307 51.773 844.8 9.26E-07 22.318636 61.48 

60 5.333 1.92 7.254 52.755 844.8 9.26E-07 23.105408 63.65 

65 5.384 1.92 7.305 54.423 844.8 9.26E-07 23.519521 64.79 

70 5.434 1.92 7.355 56.025 844.8 9.26E-07 23.87347 65.77 

75 5.469 1.92 7.390 57.375 844.8 9.26E-07 24.346221 67.07 

80 5.381 1.92 7.301 57.604 844.8 9.26E-07 24.545099 67.62 

85 5.430 1.92 7.351 58.419 844.8 9.26E-07 25.100921 69.15 

90 5.401 1.92 7.322 59.021 844.8 9.26E-07 25.288541 69.67 

95 5.534 1.92 7.454 60.711 844.8 9.26E-07 25.378852 69.91 

100 5.494 1.92 7.415 61.204 844.8 9.26E-07 25.63725 70.63 

105 5.446 1.92 7.367 61.746 844.8 9.26E-07 25.687241 70.76 

110 5.604 1.92 7.525 63.104 844.8 9.26E-07 26.46046 72.89 

115 5.546 1.92 7.467 63.097 844.8 9.26E-07 26.745124 73.68 

120 5.567 1.92 7.487 63.884 844.8 9.26E-07 26.967886 74.29 

125 5.565 1.92 7.486 64.558 844.8 9.26E-07 26.865163 74.01 

130 5.480 1.92 7.401 64.336 844.8 9.26E-07 27.369021 75.40 

135 5.575 1.92 7.496 65.384 844.8 9.26E-07 27.412528 75.52 

140 5.601 1.92 7.522 66.513 844.8 9.26E-07 27.414297 75.52 

145 5.680 1.92 7.601 67.549 844.8 9.26E-07 27.73927 76.42 

150 5.577 1.92 7.498 66.952 844.8 9.26E-07 28.24545 77.81 

155 5.645 1.92 7.565 68.057 844.8 9.26E-07 28.541583 78.63 

160 5.652 1.92 7.572 68.953 844.8 9.26E-07 28.606163 78.80 

165 5.694 1.92 7.615 69.477 844.8 9.26E-07 29.134395 80.26 

170 5.643 1.92 7.564 69.897 844.8 9.26E-07 29.126092 80.24 

175 5.645 1.92 7.566 70.105 844.8 9.26E-07 29.490893 81.24 

180 5.670 1.92 7.591 71.592 844.8 9.26E-07 29.640487 81.65 
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Lampiran 9. Tabel Hasil Perhitungan Data PCM 7 mm 

Plat Kolektor PCM 7 mm 

t 
Ut Ub Ul Qloss S V Qu ɳ 

(W/m^2.K) (W/m^2.K) (W/m^2.K) (W/m^2.K) (W/m^2) (m^3/s) (Watt) (%) 

0 3.91352 1.92 5.83424 0.87514 844.8 0.00000 0.00000 0.00 

5 4.970 1.92 6.890 7.250 844.8 9.26E-07 0.003247 8.95 

10 5.040 1.92 6.960 13.510 844.8 9.26E-07 0.007367 20.29 

15 5.039 1.92 6.960 17.763 844.8 9.26E-07 0.010876 29.96 

20 5.192 1.92 7.113 22.912 844.8 9.26E-07 0.013347 36.77 

25 5.208 1.92 7.128 26.553 844.8 9.26E-07 0.015802 43.53 

30 5.263 1.92 7.184 33.106 844.8 9.26E-07 0.015976 44.01 

35 5.354 1.92 7.274 32.459 844.8 9.26E-07 0.019697 54.26 

40 5.286 1.92 7.207 37.625 844.8 9.26E-07 0.019461 53.61 

45 5.306 1.92 7.227 41.877 844.8 9.26E-07 0.019627 54.07 

50 5.392 1.92 7.313 42.779 844.8 9.26E-07 0.02155 59.37 

55 5.358 1.92 7.279 44.219 844.8 9.26E-07 0.02221 61.18 

60 5.399 1.92 7.320 44.495 844.8 9.26E-07 0.023995 66.10 

65 5.351 1.92 7.272 47.731 844.8 9.26E-07 0.023353 64.33 

70 5.411 1.92 7.332 47.804 844.8 9.26E-07 0.02468 67.99 

75 5.555 1.92 7.476 53.133 844.8 9.26E-07 0.023482 64.69 

80 5.444 1.92 7.365 54.309 844.8 9.26E-07 0.023482 64.69 

85 5.450 1.92 7.371 54.486 844.8 9.26E-07 0.024338 67.05 

90 5.502 1.92 7.423 56.365 844.8 9.26E-07 0.024322 67.00 

95 5.491 1.92 7.412 54.613 844.8 9.26E-07 0.026064 71.80 

100 5.495 1.92 7.416 54.707 844.8 9.26E-07 0.026932 74.19 

105 5.551 1.92 7.472 56.150 844.8 9.26E-07 0.026945 74.23 

110 5.584 1.92 7.505 57.918 844.8 9.26E-07 0.026646 73.41 

115 5.603 1.92 7.524 58.697 844.8 9.26E-07 0.027147 74.78 

120 5.615 1.92 7.535 60.376 844.8 9.26E-07 0.026978 74.32 

125 5.538 1.92 7.459 57.467 844.8 9.26E-07 0.028556 78.67 

130 5.654 1.92 7.575 61.753 844.8 9.26E-07 0.027736 76.41 

135 5.721 1.92 7.641 58.018 844.8 9.26E-07 0.030206 83.21 

140 5.571 1.92 7.492 62.568 844.8 9.26E-07 0.027683 76.26 

145 5.600 1.92 7.520 61.163 844.8 9.26E-07 0.029028 79.97 

150 5.634 1.92 7.555 64.517 844.8 9.26E-07 0.028151 77.55 

155 5.634 1.92 7.555 64.636 844.8 9.26E-07 0.028749 79.20 

160 5.681 1.92 7.602 65.648 844.8 9.26E-07 0.028828 79.42 

165 5.693 1.92 7.614 65.640 844.8 9.26E-07 0.029382 80.94 

170 5.848 1.92 7.769 68.904 844.8 9.26E-07 0.028841 79.45 

175 5.678 1.92 7.599 68.167 844.8 9.26E-07 0.029297 80.71 

180 5.780 1.92 7.701 67.646 844.8 9.26E-07 0.030704 84.58 
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Lampiran 10. Tabel Hasil Perhitungan Data PCM 10 mm 

Plat Kolektor PCM 10 mm 

t 
Ut Ub Ul Qloss S V Qu ɳ 

(W/m^2.K) (W/m^2.K) (W/m^2.K) (W/m^2.K) (W/m^2) (m^3/s) (Watt) (%) 

0 3.91352 1.92 5.83424 0.87514 844.8 0.00000 0.00000 0.00 

5 5.061 1.92 6.982 12.845 844.8 9.26E-07 8.6580869 23.85 

10 5.082 1.92 7.003 16.693 844.8 9.26E-07 9.5891641 26.42 

15 5.102 1.92 7.023 20.732 844.8 9.26E-07 11.316563 31.18 

20 5.198 1.92 7.119 24.695 844.8 9.26E-07 12.817582 35.31 

25 5.214 1.92 7.135 27.824 844.8 9.26E-07 14.387767 39.64 

30 5.127 1.92 7.048 30.407 844.8 9.26E-07 15.535921 42.80 

35 5.181 1.92 7.102 32.861 844.8 9.26E-07 16.978602 46.77 

40 5.234 1.92 7.154 35.155 844.8 9.26E-07 18.158442 50.02 

45 5.204 1.92 7.124 37.500 844.8 9.26E-07 18.862141 51.96 

50 5.285 1.92 7.206 39.523 844.8 9.26E-07 20.003748 55.11 

55 5.309 1.92 7.229 42.170 844.8 9.26E-07 20.286743 55.89 

60 5.370 1.92 7.290 43.774 844.8 9.26E-07 21.307623 58.70 

65 5.394 1.92 7.315 44.740 844.8 9.26E-07 22.332116 61.52 

70 5.432 1.92 7.353 46.424 844.8 9.26E-07 22.822052 62.87 

75 5.394 1.92 7.315 47.353 844.8 9.26E-07 23.429973 64.55 

80 5.363 1.92 7.284 48.421 844.8 9.26E-07 23.884029 65.80 

85 5.394 1.92 7.315 49.537 844.8 9.26E-07 24.353197 67.09 

90 5.452 1.92 7.372 51.376 844.8 9.26E-07 24.577525 67.71 

95 5.480 1.92 7.401 51.745 844.8 9.26E-07 25.313874 69.74 

100 5.463 1.92 7.384 52.283 844.8 9.26E-07 25.885946 71.31 

105 5.502 1.92 7.422 54.104 844.8 9.26E-07 25.950094 71.49 

110 5.466 1.92 7.387 53.939 844.8 9.26E-07 26.503501 73.01 

115 5.477 1.92 7.398 55.127 844.8 9.26E-07 26.491227 72.98 

120 5.566 1.92 7.486 56.683 844.8 9.26E-07 26.711904 73.59 

125 5.674 1.92 7.594 57.482 844.8 9.26E-07 27.668381 76.22 

130 5.644 1.92 7.565 57.354 844.8 9.26E-07 28.189474 77.66 

135 5.583 1.92 7.504 57.340 844.8 9.26E-07 28.592049 78.77 

140 5.546 1.92 7.467 58.372 844.8 9.26E-07 28.242514 77.80 

145 5.593 1.92 7.514 59.970 844.8 9.26E-07 28.131751 77.50 

150 5.654 1.92 7.575 60.443 844.8 9.26E-07 28.881339 79.56 

155 5.544 1.92 7.465 60.088 844.8 9.26E-07 29.24141 80.55 

160 5.583 1.92 7.504 60.876 844.8 9.26E-07 29.525477 81.34 

165 5.619 1.92 7.540 61.994 844.8 9.26E-07 29.794877 82.08 

170 5.653 1.92 7.574 63.017 844.8 9.26E-07 29.837336 82.20 

175 5.655 1.92 7.576 63.237 844.8 9.26E-07 30.441948 83.86 

180 5.803 1.92 7.724 65.221 844.8 9.26E-07 30.731367 84.66 

 


