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LAMPIRAN 

Lampiran 1 Tabel Variasi Kecepatan Superfisial Gas (JG) Terhadap Gradien 

Tekanan Pada Butanol 5% 

Butanol JL (m/s) JG (m/s) ΔP/ΔZ (kPa/m) Grafik

0 8.981154465

0.025 10.42257817

0.066 10.45046022

0.116 10.51466749

0.207 10.56984254

0.423 10.888719

0.871 11.68001958

1.941 12.85695646

3 13.35804804

4.238 13.41125957

7 13.60977195

9.62 17.6151666

22.6 24.6962268

50 59.94032244

58.05 65.83678801

66.3 160.4975429

0 10.53724803

0.025 10.61225468

0.066 11.17539365

0.116 11.1871748

0.207 11.38529448

0.423 11.39334493

0.871 11.39805739

1.941 11.74776119

3 12.77684464

4.238 13.34764136

7 13.72542357

9.62 14.30917955

22.6 22.97421538

50 61.02595541

58.05 62.5178417

66.3 119.2324942

0 10.80409108

0.025 11.31676745

0.066 11.45244703

0.116 11.65999162

0.207 11.67236183

0.423 12.30049348

0.871 12.56026784

1.941 13.97596936

3 14.00090613

4.238 14.10379484

7 15.60805134

9.62 15.80990171

22.6 25.81779228

50 62.86244034

58.05 62.9845716

66.3 101.316703
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0 11.7448159

0.025 11.86753622

0.066 12.03581031

0.116 12.24492572

0.207 12.34447644

0.423 12.61171219

0.871 13.3818067

1.941 14.29091877

3 14.36906707

4.238 15.60196441

7 18.17555663

9.62 19.449688

22.6 32.11599507

50 71.12750612

58.05 95.5712325

66.3 95.59499115

0 13.54517198

0.025 13.86326303

0.066 13.93728792

0.116 14.15366837

0.207 14.62530708

0.423 15.08810992

0.871 15.18432265

1.941 17.66523648

3 18.8680919

4.238 22.05587474

7 25.26761258

9.62 29.90251334

22.6 49.08065472

50 96.17992525

58.05 113.5453403

66.3 143.370107

0 14.71818181

0.025 14.88115439

0.066 14.97402912

0.116 15.24381745

0.207 15.44095536

0.423 15.49730853

0.871 16.8297566

1.941 19.66783563

3 21.65138859

4.238 25.07715065

7 30.14343786

9.62 35.03536404

22.6 59.29824976

50 121.9146693

58.05 128.4861948

66.3 143.2138104

0 18.21541619

0.025 18.58671877

0.066 18.92405236

0.116 19.48915486

0.207 19.89580088

0.423 21.38022578

0.871 22.68911155

1.941 26.7382928

3 31.59035943

4.238 36.86949275

7 45.75169443

9.62 46.16972891

22.6 86.43985949

50 133.6172783

58.05 160.5334754

66.3 193.1012864
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5% 0.539
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0 31.90020368

0.025 31.95930578

0.066 35.78366342

0.116 36.33129054

0.207 38.70931567

0.423 41.18826598

0.871 44.7320359

1.941 57.89648926

3 63.6678783

4.238 75.0761549

7 85.32084659

9.62 86.51859684

22.6 139.2433665

50 164.8677604

58.05 321.2226671

66.3 327.0411808

0 80.26476971

0.025 90.56542186

0.066 93.93070736

0.116 93.9888277

0.207 98.40420637

0.423 105.5276787

0.871 105.8669758

1.941 105.913315

3 119.9529115

4.238 136.8243037

7 149.3616072

9.62 161.6642694

22.6 183.1385569

50 234.7335143

58.05 333.1856396

66.3 381.4147224
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Lampiran 2 Tabel Variasi Kecepatan Superfisial Liquid (JL) Terhadap Gradien 

Tekanan Pada Butanol 5% 

 

 

 

 

 

 

Butanol JG (m/s) JL (m/s) ΔP/ΔZ (kPa/m) Grafik

0.033 8.981154465

0.091 10.53724803

0.149 10.80409108

0.232 11.7448159

0.539 13.54517198

0.7 14.71818181

0.879 18.21541619

2.297 31.90020368

4.935 80.26476971

0.033 10.42257817

0.091 10.61225468

0.149 11.31676745

0.232 11.86753622

0.539 13.86326303

0.7 14.88115439

0.879 18.58671877

2.297 31.95930578

4.935 90.56542186

0.033 10.45046022

0.091 11.17539365

0.149 11.45244703

0.232 12.03581031

0.539 13.93728792

0.7 14.97402912

0.879 18.92405236

2.297 35.78366342

4.935 93.93070736

0.033 10.51466749

0.091 11.1871748

0.149 11.65999162

0.232 12.24492572

0.539 14.15366837

0.7 15.24381745

0.879 19.48915486

2.297 36.33129054

4.935 93.9888277
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0.033 10.56984254

0.091 11.38529448

0.149 11.67236183

0.232 12.34447644

0.539 14.62530708

0.7 15.44095536

0.879 19.89580088

2.297 38.70931567

4.935 98.40420637

0.033 10.888719

0.091 11.39334493

0.149 12.30049348

0.232 12.61171219

0.539 15.08810992

0.7 15.49730853

0.879 21.38022578

2.297 41.18826598

4.935 105.5276787

0.033 11.68001958

0.091 11.39805739

0.149 12.56026784

0.232 13.3818067

0.539 15.18432265

0.7 16.8297566

0.879 22.68911155

2.297 44.7320359

4.935 105.8669758

0.033 12.85695646

0.091 11.74776119

0.149 13.97596936

0.232 14.29091877

0.539 17.66523648

0.7 19.66783563

0.879 26.7382928

2.297 57.89648926

4.935 105.913315

0.033 13.35804804

0.091 12.77684464

0.149 14.00090613

0.232 14.36906707

0.539 18.8680919

0.7 21.65138859

0.879 31.59035943

2.297 63.6678783

4.935 119.9529115
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0.033 13.41125957

0.091 13.34764136

0.149 14.10379484

0.232 15.60196441

0.539 22.05587474

0.7 25.07715065

0.879 36.86949275

2.297 75.0761549

4.935 136.8243037

0.033 13.60977195

0.091 13.72542357

0.149 15.60805134

0.232 18.17555663

0.539 25.26761258

0.7 30.14343786

0.879 45.75169443

2.297 85.32084659

4.935 149.3616072

0.033 17.6151666

0.091 14.30917955

0.149 15.80990171

0.232 19.449688

0.539 29.90251334

0.7 35.03536404

0.879 46.16972891

2.297 86.51859684

4.935 161.6642694

0.033 24.6962268

0.091 22.97421538

0.149 25.81779228

0.232 32.11599507

0.539 49.08065472

0.7 59.29824976

0.879 86.43985949

2.297 139.2433665

4.935 183.1385569

0.033 59.94032244

0.091 61.02595541

0.149 62.86244034

0.232 71.12750612

0.539 96.17992525

0.7 121.9146693

0.879 133.6172783

2.297 164.8677604

4.935 234.7335143

0.033 65.83678801

0.091 62.5178417

0.149 62.9845716

0.232 95.5712325

0.539 113.5453403

0.7 128.4861948

0.879 160.5334754

2.297 321.2226671

4.935 333.1856396

0.033 160.4975429

0.091 119.2324942

0.149 101.316703

0.232 95.59499115

0.539 143.370107

0.7 143.2138104

0.879 193.1012864

2.297 327.0411808

4.935 381.4147224
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Lampiran 3 Hasil Kalibrasi MPX 

 

 

 

 

 

 

No. h (m) Beda Tekanan (Volt) Tekanan (Pa) Tekanan (Kpa) ρ (g/cm3) g (m/s2)

1 0 0.033494959 0 0 996 9.81

2 0.2 0.036206748 1954.152 1.954152 996 9.81

3 0.4 0.038415708 3908.304 3.908304 996 9.81

4 0.6 0.04096836 5862.456 5.862456 996 9.81

5 0.8 0.043403393 7816.608 7.816608 996 9.81

6 1 0.045901646 9770.76 9.77076 996 9.81

7 1.2 0.048378447 11724.912 11.724912 996 9.81

8 1.4 0.05076496 13679.064 13.679064 996 9.81

9 1.6 0.053245502 15633.216 15.633216 996 9.81

10 1.8 0.055694268 17587.368 17.587368 996 9.81

11 2 0.058473666 19541.52 19.54152 996 9.81

12 2.2 0.060975207 21495.672 21.495672 996 9.81

13 2.4 0.063400916 23449.824 23.449824 996 9.81

14 2.6 0.065966688 25403.976 25.403976 996 9.81

15 2.8 0.068292817 27358.128 27.358128 996 9.81

16 3 0.070786566 29312.28 29.31228 996 9.81
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Lampiran 3 Matriks Pengambilan Data Pola Aliran 
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Lampiran 4 Tabel Kecepatan Superfisial Terbentuknya Pola Aliran 

NO 
Annular Bubbly Slug Annular 

JG JL JG JL JG JL 

1 50 0.033 0.025 0.89 1.941 0.033 

2 50 0.091 0.025 2.297 1.941 0.091 

3 50 0.149 0.025 4.935 1.941 0.149 

4 58.05 0.033 0.066 0.89 1.941 0.232 

5 58.05 0.091 0.066 2.297 3 0.033 

6 58.05 0.149 0.066 4.935 3 0.091 

7 66.3 0.033 0.116 2.297 3 0.149 

8 66.3 0.091 0.207 0.89 3 0.232 

9 66.3 0.149 0.207 2.297 4.238 0.033 

10   0.423 0.89 4.238 0.091 

11   0.423 2.297 4.238 0.149 

12   0.871 0.89 4.238 0.232 

13     0.871 2.297 7 0.033 

14     1.941 0.7 7 0.091 

15     1.941 0.89 7 0.149 

16     0.116 0.89 7 0.232 

17     1.941 0.539 9.62 0.033 

18       9.62 0.091 

19       9.62 0.149 

20       9.62 0.232 

21       22.6 0.033 

22       22.6 0.091 

23         22.6 0.149 
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NO 
Plug Churn 

JG JL JG JL 

1 0.207 0.7 58.05 0.232 

2 0.025 0.033 66.3 0.232 

3 0.025 0.091 66.3 0.539 

4 0.025 0.149 1.941 2.297 

5 0.025 0.232 3 0.89 

6 0.025 0.539 0.116 4.935 

7 0.025 0.7 0.207 4.935 

8 0.066 0.033 0.423 4.935 

9 0.066 0.091 0.871 4.935 

10 0.066 0.149 1.941 4.935 

11 0.066 0.232 3 2.297 

12 0.066 0.539 3 4.935 

13 0.066 0.7 4.238 0.7 

14 0.116 0.033 4.238 0.89 

15 0.116 0.091 4.238 2.297 

16 0.116 0.149 4.238 4.935 

17 0.116 0.232 7 0.539 

18 0.116 0.539 7 0.7 

19 0.116 0.7 7 0.89 

20 0.207 0.033 7 2.297 

21 0.207 0.091 7 4.935 

22 0.207 0.149 9.62 0.539 

23 0.207 0.232 9.62 0.7 

24 0.207 0.539 9.62 0.89 

25 0.423 0.033 9.62 2.297 

26 0.423 0.091 9.62 4.935 

27 0.423 0.149 22.6 0.232 

28 0.423 0.232 22.6 0.539 

29 0.423 0.539 22.6 0.7 

30 0.423 0.7 22.6 0.89 

31 0.871 0.033 22.6 2.297 

32 0.871 0.091 22.6 4.935 

33 0.871 0.149 50 0.232 

34 0.871 0.232 50 0.539 

35 0.871 0.539 50 0.7 

36 0.871 0.7 50 0.89 

37   50 2.297 

38    50 4.935 
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39     58.05 0.539 

40     58.05 0.7 

41     58.05 0.89 

42     58.05 2.297 

43     58.05 4.935 

44     66.3 0.7 

45     66.3 0.89 

46     66.3 2.297 

47   66.3 4.935 

48   3 0.7 

49   4.238 0.539 
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Lampiran 5 Hasil Uji Laboratorium Campuran Aquades dan Butanol 

Fluida % 
SurfaceTension 

[mN/m] 

Aquades 71.00 

Akuades + 1% Butanol 55.07 

Akuades + 2% Butanol 46.03 

Akuades + 3% Butanol 42.9 

Akuades + 4% Butanol 36.50 

Akuades + 5% Butanol 33.10 

Akuades + 6% Butanol 30.85 

Akuades + 7% Butanol 30.4 

Akuades + 8% Butanol 26.57 

Akuades + 10% Butanol 25.03 

 Butanol 24.37 

 

 

Grafik perbandingan surface tension terhadap persentase butanol 
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