LAMPIRAN

Lampiran 1 Tabel Variasi Kecepatan Superfisial Gas (Jg) Terhadap Gradien
Tekanan pada Butanol 5%

Butanol JL (m/s) | JG (m/s) AP/AZ (kPa/m) Grafik
0 15.15624424
0.025 15.28858582 600
0.066 15.42328364
0.116 1546392861 . °%°
0.207 15.55200088] & _, 400
0.423 15.67245496 5% 200
0.871 1586723664) %
5% 0033 | 1941 16.19573437] 3
3 16.34574768 100 -
4.238 17.2269777 .
7 17.72198236 0.01 0.1 1 10 100
9.62 18.37721065 16 [mis]
22.6 31.09044597
50 32.0906656 ——Pada JL = 0,033 [m/s]
58.05 43.12921045
66.3 106.5665798
0 15.42721069
0.025 15.65831758 600
0.066 15.6913048
0.116 1560640097 . °%°]
0.207 15.90022386] & _ 400
0.423 16.05377152) 25 |
0.871 1645256344| < g
% 0.001 1.941 16.81522651| & 200
3 17.37149314 100 | -
4.238 18.26882407 .
7 19.60951894 0.01 0.1 1 10 100
9.62 19.74735839 16 [mis]
22.6 33.18258185
50 43.5692364 ——Pada JL = 0,091 [m/s]
58.05 52.75048294
66.3 107.814989
0 15.80793819
0.025 15.90513267 600
0.066 15.99879282
0.116 16.14389731] . °%°
0.207 16.1621581] & _ 400
0.423 16.21851126 5% 200
0.871 16.61160897| < 3
5% 0.149 1.941 16.94069576| & 2%
3 17.78992032 100 )
4.238 19.15653372 .
7 20.39473259 0.01 0.1 1 10 100
9.62 21.84656297 16 [ms]
22.6 35.85533208
50 52.89539109 ——Pada JL = 0,149 [m/s]
58.05 62.48289096
66.3 117.5629089




0 1591966276
0.025 16.36243765 600
0.066 16.36793552 <00
0.116 16.48771054)
0.207 1662083754| g 400
0.423 16.88041554) o5 300
0.871 16.96563253] <&,
o 200
5% 023y | 1941 17.65404439] &
3 19.72536691 100 )
4.238 2059776107 o : : '
7 23.24969794 0.01 0.1 1 10 100
9.62 23.71250078 3G [ms]
22.6 40.07612542
50 62.86970538 ——Pada JL = 0,232 [m/s]
58.05 7656018709
66.3 137.7076936
0 17.47497091
0.025 17.79149114 600
0.066 17.87690448
0.116 1798273848 |
0.207 1815513507 g 400 {
0.423 1838545745 05 309 |
0.871 196470226 &, |
5% 0539 | L941 21.46387195| S
3 2439030961 100 1 ‘/
4.238 26.51719989 .
7 3154244942 001 01 1 10 100
9.62 32.12286741 3G [mis]
226 55.74407316
50 97.10219294 ——Pada JL = 0,539 [m/s]
58.05 116.8587888
66.3 140.0370233
0 17.77185589
0.025 18.60949565 600
0.066 18.6601546 .
0.116 19.09860973|
0.207 192920133 g _ 400
0.423 20.14006339] o5 300
0.871 2024583 L,
5% 07 1.941 24.06495352] S ‘4/
3 27.8767446 100
4.238 31.10045994 .
7 38.38572675 0.01 0.1 1 10 100
9.62 43.1926323 G [mis]
226 83.62200476
50 152.4427706 ——Pada JL = 0,7 [m/s]
58.05 173.4683927
66.3 186.2719501




0 21.01108308
0.025 21.30384466 600
0.066 21.34527504
0.116 219820462 300
0.207 22.03722125| & _ 400
0.423 2396932985 5% 200
0.871 2604900553 %
5% 0879 L1941 33.14370406] S
3 40.46804501 100
4.238 45.96002444 .

7 60.46301279 0.01 0.1 1 10 100
9.62 66.00584752 16 [ms]
22.6 125.9194749

50 200.2318275 ——Pada JL = 0,879 [m/s]
58.05 213.7752411
66.3 235.9473654
0 35.07738348
0.025 35.17379256 600
0.066 37.15066952 s
0.116 37.31855091]
0.207 400191832 g 400
0.423 AL5A562753) 05 300
0.871 52.26136887] <&,
1.941 69.770514] I 2
5% 2.291 3 77.73162611 100
4.238 93.17121589 . ' ' '

7 109.0355161 0.01 01 1 10 100
9.62 1320539197 3G [ms]

226 226.7280265
50 321.4533813 ——Pada JL = 2,297 [m/s]
58.05 344.2673819
66.3 369.9652117
0 80.13125001
0.025 90.99131044 600
0.066 92.25994394
0.116 9261593102] . °°
0.207 93.10563416] & _ 400
0.423 97.16247316 5% 200
0.871 or40764688)  J&,
5% o35 | L94L 1090771429] &
3 134.4401916 100
4.238 170.336963 .

7 184.0726058 001 o1 L o 100
9.62 221.3420774 16 [m]

22,6 278.4549328
50 353.7072247 ——Pada JL = 4,935 [m/s]
58.05 350.2331731
66.3 388.4679005




Lampiran 2 Tabel Variasi Kecepatan Superfisial Liquid (J.) Terhadap Gradien

Tekanan Pada Butanol 5%

Butanol | JG (m/s) | JL (m/s) AP/AZ (kPa/m) Grafik
0.033 1515624424 600
0.091 15.42721069| £ = Zgg
[<5)
0.149 1580793819] 5 39
0.232 15.91966276 § <, 200
5% 0 0.539 17.47497091| & 100 _
07 17.77185589 00 o " j o
0.879 21.01108308 ‘ '
2297 35.07738348 ——Pada 3o 20 il
4.935 80.13125001
0.033 15.28858582| _ 600
0.091 15.65831758| & _ igg
0.149 15.90513267 ﬁg 300
0.232 16.36243765 §gzoo
5% 0.025 | 0539 17.79149114| & 100 | _-
0.7 18.60949565 00 o o ) b
0.879 21.30384466 ' '
JL [mvs]
e
0.033 15.42328364] . 600
0.091 15.6913048| & 00
0.149 1590879282 > £ 50
N o
0.232 16.36793552| < % 200
5% 0.066 | 0.539 17.87690448| & 100 1 —~
0.7 18.6601546 00'01 ) j o
0.879 21.34527504 ' T i)
Tom | oroeeine ~PadaJG = 0,066 [mi]
0.033 15.46392861] _ 600
0.091 15.69640997| & _ 500 |
0.149 16.14389731| =& 500 ]
0.232 16.48771054] <1 % 500 |
5% 0.116 | 0.539 17.98273848| & 100 1 -
0.7 19.09860973 0001 ' - j 10
0.879 21.9820462 ' ' L [
Tom | oreseoins ~PadaJ6 =0.116 [mi]




0.033 15.55209088] 600
0.091 15.90022386| & 500 |
0.149 16.1621581 55 ool
0.232 16.62083754] <1 < 500 -
5% 0.207 | 0539 18.15513597| & 100 - _-
0.7 19.2922133 0001 - : ‘ 10
0.879 22.03722125 ' ' L[]
S T — Pt 36 =007 [mi]
0.033 15.67245496 _ 600
0.091 16.05377152| & 500
0.149 16.21851126] &£ 777
0.232 16.88041554| < < 200
5% 0.423 | 0539 18.38545745| & 100 _-
0.7 20.14006339 0001 " ) ' 10
0.879 23.96932985 : t L g
S s
0.033 15.86723664] 600
0.091 16.45256344| & _ 500
0.149 16.61160897) £ 777
0.232 16.96563253 <1 & 200
5% 0.871 | 0.539 19.64702226| & 100 1
0.7 22.02445834 0 - —
0.879 26.04909553 0.01 01 L ! 10
S
o wammn oy
0.033 16.19573437| 600
0.091 16.81522651| & 500
0.149 16.94060576| & £ 777
0.232 17.65404439| < £ 200
5% 1.941 | 0539 21.46387195| & 100 1
0.7 24.06495352 o -~ =‘1/10
0.879 33.14370406 : ' L)
ot s Tr1e2s — Pata J6 = 1941 mi]




Lampiran 3 Hasil Kalibrasi Pressure Transducer MPX System

No.| h(m) [Beda Tekanan (\Volt)| Tekanan (Pa) | Tekanan (Kpa) |p (glcm3)| 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] 18 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| 24 0,063400916 23449,824 23,449824 996 9,81
141 2,6 0,065966688 25403,976 25,403976 996 9,81
15| 28 0,068292817 27358,128 27,358128 996 9,81
16 3 0,070786566 29312,28 29,31228 996 9,81

35
30 _
— y = 785.41x - 26.302/0.16
S 25 R? = 0.9999
X
= 20
35
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TEGANGAN (V)
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Lampiran 5 Tabel terbentuknya pola aliran plug, bubbly dan slug-annular

PLUG BUBLLY

No. JG JL No. JG JL
10 0.025 0.033 17 0.025 2.297
11 0.025 0.091 18 0.025 4.935
12 0.025 0.149 26 0.066 2.297
13 0.025 0.232 27 0.066 4.935
14 0.025 0.539 34 0.116 0.879
15 0.025 0.7 35 0.116 2.297
16 0.025 0.879 36 0.116 4.935
19 0.066 0.033 43 0.207 0.879
20 0.066 0.091 44 0.207 2.297
21 0.066 0.149 45 0.207 4.935
22 0.066 0.232 52 0.423 0.879
23 0.066 0.539 53 0.423 2.297
24 0.066 0.7 54 0.423 4.935
25 0.066 0.879 61 0.871 0.879
28 0.116 0.033 62 0.871 2.297
29 0.116 0.091 63 0.871 4.935
30 0.116 0.149

31 0.116 0.232 SLUG ANNULAR
32 0.116 0.539  No. JG JL

33 0.116 0.7 73 3 0.033
37 0.207 0.033 74 3 0.091
38 0.207 0.091 75 3 0.149
39 0.207 0.149 76 3 0.232
40 0.207 0.232 77 3 0.539
41 0.207 0.539 78 3 0.7

42 0.207 0.7 79 3 0.879
46 0.423 0.033 82 4.238 0.033
47 0.423 0.091 83 4.238 0.091
48 0.423 0.149 84 4.238 0.149
49 0.423 0.232 85 4.238 0.232
50 0.423 0.539 86 4.238 0.539
51 0.423 0.7 87 4.238 0.7

55 0.871 0.033 88 4.238 0.879
56 0.871 0.091 91 7 0.033

57 0.871 0.149 92 7 0.091
58 0.871 0.232 93 7 0.149
59 0.871 0.539 94 7 0.232
60 0.871 0.7 95 7 0.539




64 1.941 0.033 96 7 0.7
65 1.941 0.091 97 7 0.879
66 1.941 0.149 100 9.62 0.033
67 1.941 0.232 101 9.62 0.091
68 1.941 0.539 102 9.62 0.149
69 1.941 0.7 103 9.62 0.232
70 1.941 0.879 104 9.62 0.539
105 9.62 0.7

106 9.62 0.879

Lampiran 6 Tabel terbentuknya pola aliran annular dan churn

ANNULAR CHURN
No. JG JL No. JG JL
109 22.6 0.033 71 1.941 2.297
110 22.6 0.091 72 1.941 4.935
111 22.6 0.149 80 3 2.297
112 22.6 0.232 81 3 4.935
118 50 0.033 89 4.238 2.297
119 50 0.091 90 4.238 4.935
120 50 0.149 98 7 2.297
121 50 0.232 99 7 4.935
127 58.05 0.033 107 9.62 2.297
128  58.05 0.091 108 9.62 4.935
129  58.05 0.149 113 22.6 0.539
130  58.05 0.232 114 22.6 0.7
136 66.3 0.0383 115 22.6 0.879
137 66.3 0.091 116 22.6 2.297
138 66.3 0.149 117 22.6 4.935
139 66.3 0.232 122 50 0.539
123 50 0.7
124 50 0.879
125 50 2.297
126 50 4.935
131  58.05 0.539
132 58.05 0.7
133  58.05 0.879
134  58.05 2.297
135  58.05 4.935
140 66.3 0.539




10

141 66.3 0.7

142 66.3 0.879
143 66.3 2.297
144 66.3 4.935

Lampiran 7 Hasil Uji Laboratorium Campuran Aquades dan Butanol

Fluida % SurfaceTension Index
[MN/m]
Aquades 71,00 A
Aquades + 1% Butanol 55,07 Bl
Aquades + 2% Butanol 46,03 B2
Aquades + 3% Butanol 42,90 B3
Aquades + 4% Butanol 36.50 B4
Aquades + 5% Butanol 33.10 B5
Aquades + 6% Butanol 30.85 B6
Aquades + 7% Butanol 30.40 B7
Aquades + 8% Butanol 26.57 B8
Aquades + 10% Butanol 25.03 B10
Aquades + 100% Butanol 24.37 B100




