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Lampiran 02 Dimensi Ukuran Tabung Vorteks Prototipe 
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Lampiran 03 Dimensi Ukuran Tabung Vorteks  Desain Alternatif 
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Lampiran 04 Rencana Umum (General Arrangements) Kapal Ferry Ro-Ro 2000 
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Lampiran 05 Geladak Akomodasi 02 Kapal Ferry Ro-Ro 2000 GT 

 



77 

 

 

 

 

 

 



78 

 

 

 

Lampiran 06 Tahap Geometry Tabung Vorteks Desain Alternatif Variasi Pin = 2,5 
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Lampiran 07 Tahap Meshing Tabung Vorteks Desain Alternatif Variasi Pin = 2,5 
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Lampiran 08 Tahap Setup Tabung Vorteks Desain Alternatif Variasi Pin = 2,5 Bar 
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Lampiran 09 Tahap Solution Tabung Vorteks Desain Alternatif Variasi Pin = 2,5 

Bar 
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Lampiran 10 Tahap Result Tabung Vorteks Desain Alternatif Variasi Pin = 2,5 Bar 
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Lampiran 11 Tahap Geometry Tabung Vorteks Desain Alternatif Variasi Pin = 3 

Bar  
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Lampiran 12 Tahap Meshing Tabung Vorteks Desain Alternatif Variasi Pin = 3 
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Lampiran 13 Tahap Setup Tabung Vorteks Desain Alternatif Variasi Pin = 3 Bar  
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Lampiran 14 Tahap Solution Tabung Vorteks Desain Alternatif Variasi Pin = 3 Bar  
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Lampiran 15 Tahap Result Tabung Vorteks Desain Alternatif Variasi Pin = 3 Bar  
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Lampiran 16 Tahap Geometry Tabung Vorteks Desain Alternatif Variasi Pin = 3,5 

Bar 
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Lampiran 17 Tahap Meshing Tabung Vorteks Desain Alternatif Variasi Pin = 3,5 

Bar 
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Lampiran 18 Tahap Setup Tabung Vorteks Desain Alternatif Variasi Pin = 3,5 Bar 
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Lampiran 19 Tahap Solution Tabung Vorteks Desain Alternatif Variasi Pin = 3,5 

Bar 
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Lampiran 20 Tahap Result Tabung Vorteks Desain Alternatif Variasi Pin = 3,5 Bar 
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Lampiran 21 Tahap Simulasi CFD Zona 1 
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Lampiran 22 Tahap Simulasi CFD Zona 2 
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Lampiran 23 Tahap Simulasi CFD Zona 3 
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Lampiran 24 Tabel Perubahan Suhu Terhadap Waktu Pada Zona 1 

Timestep Waktu (s) Suhu (oC) 

0 0 35 

1 15 34.997 

2 30 34.67 

3 45 33.92 

4 60 33.332 

5 75 32.448 

6 90 31.763 

7 105 31.485 

8 120 31.263 

9 135 31.076 

10 150 30.949 

11 165 30.874 

12 180 30.828 

13 195 30.795 

14 210 30.766 

15 225 30.74 

16 240 30.716 

17 255 30.694 

18 270 30.674 

19 285 30.656 

20 300 30.64 

21 315 30.625 

22 330 30.611 

23 345 30.596 

24 360 30.583 

25 375 30.57 

26 390 30.559 

27 405 30.548 

28 420 30.537 

29 435 30.526 

30 450 30.516 

31 465 30.507 

32 480 30.5 

33 495 30.493 

34 510 30.487 

35 525 30.482 

36 540 30.474 

37 555 30.464 

38 570 30.455 

39 585 30.445 
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40 600 30.435 

41 615 30.426 

42 630 30.417 

43 645 30.409 

44 660 30.404 

45 675 30.4 

46 690 30.397 

47 705 30.395 

48 720 30.392 

49 735 30.388 

50 750 30.382 

51 765 30.376 

52 780 30.37 

53 795 30.363 

54 810 30.356 

55 825 30.349 

56 840 30.343 

57 855 30.338 

58 870 30.334 

59 885 30.333 

60 900 30.332 

61 915 30.332 

62 930 30.331 

63 945 30.328 

64 960 30.325 

65 975 30.321 

66 990 30.316 

67 1005 30.311 

68 1020 30.306 

69 1035 30.3 

70 1050 30.295 

71 1065 30.291 

72 1080 30.289 

73 1095 30.288 

74 1110 30.288 

75 1125 30.288 

76 1140 30.289 

77 1155 30.288 

78 1170 30.286 

79 1185 30.283 

80 1200 30.279 

81 1215 30.276 

82 1230 30.272 



113 

 

 

 

83 1245 30.268 

84 1260 30.264 

85 1275 30.261 

86 1290 30.259 

87 1305 30.258 

88 1320 30.258 

89 1335 30.259 

90 1350 30.26 

91 1365 30.26 

92 1380 30.258 

93 1395 30.254 

94 1410 30.251 

95 1425 30.249 

96 1440 30.248 

97 1455 30.245 

98 1470 30.242 

99 1485 30.238 

100 1500 30.236 
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Lampiran 25 Tabel Perubahan Suhu Terhadap Waktu Pada Zona 2 

Timestep Waktu (s) Suhu (oC) 

0 0 35 

1 15 34.9 

2 30 34.748 

3 45 33.765 

4 60 33.134 

5 75 32.516 

6 90 32.027 

7 105 31.613 

8 120 31.298 

9 135 31.154 

10 150 31.026 

11 165 30.912 

12 180 30.847 

13 195 30.808 

14 210 30.778 

15 225 30.747 

16 240 30.715 

17 255 30.684 

18 270 30.654 

19 285 30.629 

20 300 30.607 

21 315 30.59 

22 330 30.575 

23 345 30.562 

24 360 30.547 

25 375 30.529 

26 390 30.513 

27 405 30.499 

28 420 30.489 

29 435 30.483 

30 450 30.476 

31 465 30.469 

32 480 30.463 

33 495 30.458 

34 510 30.456 

35 525 30.454 

36 540 30.448 

37 555 30.436 

38 570 30.425 

39 585 30.416 
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40 600 30.409 

41 615 30.403 

42 630 30.397 

43 645 30.391 

44 660 30.385 

45 675 30.38 

46 690 30.379 

47 705 30.381 

48 720 30.384 

49 735 30.382 

50 750 30.375 

51 765 30.367 

52 780 30.361 

53 795 30.357 

54 810 30.354 

55 825 30.352 

56 840 30.349 

57 855 30.345 

58 870 30.343 

59 885 30.343 

60 900 30.347 

61 915 30.353 

62 930 30.357 

63 945 30.354 

64 960 30.347 

65 975 30.34 

66 990 30.334 

67 1005 30.331 

68 1020 30.33 

69 1035 30.329 

70 1050 30.328 

71 1065 30.326 

72 1080 30.324 

73 1095 30.325 

74 1110 30.33 

75 1125 30.337 

76 1140 30.342 

77 1155 30.341 

78 1170 30.336 

79 1185 30.33 

80 1200 30.324 

81 1215 30.32 

82 1230 30.319 
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83 1245 30.319 

84 1260 30.32 

85 1275 30.319 

86 1290 30.317 

87 1305 30.318 

88 1320 30.321 

89 1335 30.328 

90 1350 30.335 

91 1365 30.338 

92 1380 30.336 

93 1395 30.33 

94 1410 30.323 

95 1425 30.318 

96 1440 30.316 

97 1455 30.316 

98 1470 30.317 

99 1485 30.317 

100 1500 30.316 
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Lampiran 26 Tabel Perubahan Suhu Terhadap Waktu Pada Zona 3 

Timestep Waktu (s) Suhu (oC) 

0 0 35 

1 15 35.001 

2 30 34.859 

3 45 33.723 

4 60 33.125 

5 75 32.566 

6 90 32.01 

7 105 31.688 

8 120 31.537 

9 135 31.408 

10 150 31.289 

11 165 31.206 

12 180 31.146 

13 195 31.086 

14 210 31.031 

15 225 31.003 

16 240 30.989 

17 255 30.982 

18 270 30.977 

19 285 30.973 

20 300 30.971 

21 315 30.97 

22 330 30.969 

23 345 30.97 

24 360 30.971 

25 375 30.974 

26 390 30.976 

27 405 30.976 

28 420 30.976 

29 435 30.977 

30 450 30.979 

31 465 30.982 

32 480 30.985 

33 495 30.989 

34 510 30.993 

35 525 30.996 

36 540 30.997 

37 555 30.997 

38 570 30.996 

39 585 30.995 
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40 600 30.994 

41 615 30.993 

42 630 30.994 

43 645 30.996 

44 660 31.001 

45 675 31.006 

46 690 31.012 

47 705 31.018 

48 720 31.023 

49 735 31.025 

50 750 31.024 

51 765 31.022 

52 780 31.02 

53 795 31.017 

54 810 31.015 

55 825 31.014 

56 840 31.015 

57 855 31.019 

58 870 31.023 

59 885 31.029 

60 900 31.036 

61 915 31.043 

62 930 31.048 

63 945 31.05 

64 960 31.051 

65 975 31.05 

66 990 31.048 

67 1005 31.045 

68 1020 31.041 

69 1035 31.038 

70 1050 31.038 

71 1065 31.039 

72 1080 31.042 

73 1095 31.046 

74 1110 31.051 

75 1125 31.057 

76 1140 31.062 

77 1155 31.067 

78 1170 31.069 

79 1185 31.068 

80 1200 31.067 

81 1215 31.063 

82 1230 31.059 
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83 1245 31.056 

84 1260 31.054 

85 1275 31.054 

86 1290 31.054 

87 1305 31.056 

88 1320 31.06 

89 1335 31.065 

90 1350 31.07 

91 1365 31.074 

92 1380 31.078 

93 1395 31.079 

94 1410 31.078 

95 1425 31.076 

96 1440 31.072 

97 1455 31.069 

98 1470 31.067 

99 1485 31.066 

100 1500 31.066 
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Lampiran 27 Result Penambahan Pipa Buang Pada Zona 1 
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Lampiran 28 Result Penambahan Pipa Buang Pada Zona 2 
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Lampiran 29 Result Penambahan Pipa Buang Pada Zona 3 
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Lampiran 30 Tabel Suhu Terhadap Waktu dengan Penambahan Pipa Buang Zona 

1 

Timestep Waktu (s) Suhu (oC) 

0 0 35 

1 15 34.96 

2 30 34.57 

3 45 33.968 

4 60 33.646 

5 75 33.063 

6 90 32.098 

7 105 31.446 

8 120 31.208 

9 135 30.9 

10 150 30.784 

11 165 30.702 

12 180 30.637 

13 195 30.58 

14 210 30.538 

15 225 30.504 

16 240 30.474 

17 255 30.447 

18 270 30.426 

19 285 30.404 

20 300 30.38 

21 315 30.356 

22 330 30.334 

23 345 30.315 

24 360 30.296 

25 375 30.279 

26 390 30.264 

27 405 30.15 

28 420 30.238 

29 435 30.228 

30 450 30.22 

31 465 30.209 

32 480 30.198 

33 495 30.187 

34 510 30.177 

35 525 30.166 

36 540 30.155 

37 555 30.144 

38 570 30.133 
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39 585 30.123 

40 600 30.116 

41 615 30.11 

42 630 30.105 

43 645 30.101 

44 660 30.098 

45 675 30.094 

46 690 30.088 

47 705 30.081 

48 720 30.076 

49 735 30.071 

50 750 30.066 

51 765 30.06 

52 780 30.056 

53 795 30.053 

54 810 30.051 

55 825 30.051 

56 840 30.052 

57 855 30.052 

58 870 30.054 

59 885 30.052 

60 900 30.048 

61 915 30.044 

62 930 30.042 

63 945 30.04 

64 960 30.038 

65 975 30.035 

66 990 30.033 

67 1005 30.032 

68 1020 30.032 

69 1035 30.032 

70 1050 30.034 

71 1065 30.036 

72 1080 30.038 

73 1095 30.038 

74 1110 30.035 

75 1125 30.034 

76 1140 30.032 

77 1155 30.031 

78 1170 30.03 

79 1185 30.028 

80 1200 30.027 

81 1215 30.026 
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82 1230 30.025 

83 1245 30.025 

84 1260 30.026 

85 1275 30.028 

86 1290 30.031 

87 1305 30.034 

88 1320 30.034 

89 1335 30.032 

90 1350 30.031 

91 1365 30.03 

92 1380 30.027 

93 1395 30.025 

94 1410 30.024 

95 1425 30.023 

96 1440 30.022 

97 1455 30.022 

98 1470 30.023 

99 1485 30.024 

100 1500 30.025 
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Lampiran 31 Tabel Suhu Terhadap Waktu dengan Penambahan Pipa Buang Zona 

2 

Timestep Waktu (s) Suhu (oC) 

0 0 35 

1 15 34.927 

2 30 34.838 

3 45 33.775 

4 60 33.212 

5 75 32.605 

6 90 31.953 

7 105 31.541 

8 120 31.208 

9 135 30.9 

10 150 30.653 

11 165 30.472 

12 180 30.332 

13 195 30.232 

14 210 30.168 

15 225 30.131 

16 240 30.113 

17 255 30.108 

18 270 30.109 

19 285 30.104 

20 300 30.094 

21 315 30.088 

22 330 30.088 

23 345 30.093 

24 360 30.098 

25 375 30.104 

26 390 30.107 

27 405 30.112 

28 420 30.118 

29 435 30.123 

30 450 30.124 

31 465 30.121 

32 480 30.117 

33 495 30.114 

34 510 30.112 

35 525 30.112 

36 540 30.115 

37 555 30.119 

38 570 30.12 
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39 585 30.12 

40 600 30.12 

41 615 30.122 

42 630 30.128 

43 645 30.133 

44 660 30.131 

45 675 30.126 

46 690 30.121 

47 705 30.117 

48 720 30.115 

49 735 30.115 

50 750 30.117 

51 765 30.118 

52 780 30.119 

53 795 30.12 

54 810 30.122 

55 825 30.125 

56 840 30.131 

57 855 30.135 

58 870 30.134 

59 885 30.128 

60 900 30.122 

61 915 30.118 

62 930 30.116 

63 945 30.116 

64 960 30.118 

65 975 30.121 

66 990 30.122 

67 1005 30.121 

68 1020 30.122 

69 1035 30.125 

70 1050 30.13 

71 1065 30.136 

72 1080 30.135 

73 1095 30.13 

74 1110 30.125 

75 1125 30.121 

76 1140 30.119 

77 1155 30.118 

78 1170 30.12 

79 1185 30.122 

80 1200 30.122 

81 1215 30.122 
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82 1230 30.123 

83 1245 30.124 

84 1260 30.129 

85 1275 30.135 

86 1290 30.132 

87 1305 30.134 

88 1320 30.128 

89 1335 30.123 

90 1350 30.12 

91 1365 30.119 

92 1380 30.12 

93 1395 30.122 

94 1410 30.123 

95 1425 30.123 

96 1440 30.123 

97 1455 30.124 

98 1470 30.127 

99 1485 30.132 

100 1500 30.137 
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Lampiran 32 Tabel Suhu Terhadap Waktu dengan Penambahan Pipa Buang Zona 

3 

Timestep Waktu (s) Suhu (oC) 

0 0 35 

1 15 34.925 

2 30 34.583 

3 45 33.866 

4 60 33.289 

5 75 32.602 

6 90 32.102 

7 105 31.883 

8 120 31.726 

9 135 31.559 

10 150 31.385 

11 165 31.257 

12 180 31.195 

13 195 31.169 

14 210 31.157 

15 225 31.142 

16 240 31.126 

17 255 31.104 

18 270 31.081 

19 285 31.06 

20 300 31.044 

21 315 31.03 

22 330 31.019 

23 345 31.007 

24 360 30.993 

25 375 30.98 

26 390 30.969 

27 405 30.961 

28 420 30.953 

29 435 30.944 

30 450 30.937 

31 465 30.931 

32 480 30.927 

33 495 30.924 

34 510 30.92 

35 525 30.914 

36 540 30.909 

37 555 30.903 

38 570 30.898 
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39 585 30.893 

40 600 30.887 

41 615 30.882 

42 630 30.878 

43 645 30.875 

44 660 30.873 

45 675 30.871 

46 690 30.868 

47 705 30.864 

48 720 30.859 

49 735 30.855 

50 750 30.85 

51 765 30.844 

52 780 30.839 

53 795 30.833 

54 810 30.828 

55 825 30.826 

56 840 30.825 

57 855 30.825 

58 870 30.824 

59 885 30.822 

60 900 30.82 

61 915 30.816 

62 930 30.812 

63 945 30.807 

64 960 30.803 

65 975 30.798 

66 990 30.794 

67 1005 30.789 

68 1020 30.784 

69 1035 30.781 

70 1050 30.78 

71 1065 30.781 

72 1080 30.781 

73 1095 30.781 

74 1110 30.779 

75 1125 30.776 

76 1140 30.772 

77 1155 30.768 

78 1170 30.764 

79 1185 30.761 

80 1200 30.756 

81 1215 30.75 
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82 1230 30.744 

83 1245 30.74 

84 1260 30.739 

85 1275 30.74 

86 1290 30.741 

87 1305 30.742 

88 1320 30.742 

89 1335 30.741 

90 1350 30.739 

91 1365 30.735 

92 1380 30.732 

93 1395 30.729 

94 1410 30.724 

95 1425 30.719 

96 1440 30.713 

97 1455 30.708 

98 1470 30.706 

99 1485 30.706 

100 1500 30.707 
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Lampiran 33 Sistem Instalasi Tabung Vorteks dengan Penambahan Pipa Buang 
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