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 10,95308615
0,025 11,87931737 600
0.066 12,1722753 o |
0,116 1233976398
0.207 12,48211954 § 400
0423 [PRETSIITT] [
0871 13.31327967| I gm
% sass [_1om 1336043648| 4 T
- 3 13,76253419 100
4238 1386287032 . : : M
7 14,00699306 0,01 01 1 10 100
962 14.06746963 G [ms]
26 16.99763798
50 26,89066234 ——Pada JL = 0,033 [ms]
58,05 42,04770088
663 73,3876066
0 11,78192653
0,025 12,18719809 250
0.066 12,28773057
0,116 12,36097005 D7
0207 12,50764537 §H4oo .
0423 13.0362263 5 2 i
0871 13.08068182| &
% G Lo 1108671217] 200
' 3 1480064986 100
4238 14,87958357 . : : : .
7 13,61394192 001 01 1 10 100
962 16,49340476 3G ]
26 2047739699
50 2667192566 ——Pada JL = 0,091 [m/s]
38,05 15,96335878
663 6436371508
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0 11,90896659
0,023 12,48702833 200
0.066 1274071578
0.116 1282848535 . °
0207 13,03387007 g',.,wo
0423 13.127137 QE 200
0871 14,04822708 5 =) o
< 1.941 1490042015 &
P = 3 1528878218 100
4238 15,30527579 0 : ' , i
7 17.98136401 001 01 1 10 100
9.62 18.85943239 36 [ms]
26 24.52736365
50 4245120526 ——Pada L = 0,149 [ms]
58,05 60.61143528
66.3 63.67101994
0 1273757414
0,025 12,89387073 €00
0,066 12,9386391 <0
0.116 13,5471355 ;
0207 13,5669671 §_ %0
0,423 14010274 & a0
0,871 14,82676474 3 =)
" 1941 1o710087] 4 2
5% 0232 - =
3 15,76375887 100
4238 16.92891461 ” ; ; ' S
7 206592194 0,01 01 1 10 100
9.62 2101579554 1G fmis]
26 29.09766444
50 30.30110892 ——Pada JL = 0232 [ms]
58.05 7733857
66.3 778527756
0 14.82401581
0,025 149608735 500
0,066 15.16154376 |
0,116 152002272 .
0207 154900582 &' %00 {
0423 16,30372823 5 .
0871 164490218 A&
% o 914210099 9 297
: 3 20.99105513 100 /
4238 22516125 F ' : '
7 28.90700617 0,01 01 1 10 100
9.62 29.06467722 G [mfs]
26 51,54703847
50 7964508122 ——Pada JL = 0,539 [mis]
58.03 105,8363448
663 112,7868306
0 15420142
0,025 15.59234314 600
0,066 15.91671747 0
0,116 1593811989 .
0207 16.34123158 § 400
0,423 17.31023116 QE 300
0871 1705002037 2 &
% i 1.941 2V0e]| 94 207
: 3 2478124744 100 - ;_—//
4238 27,71848448 2 : ' :
7 3308970712 0,01 01 1 10 100
9.62 35.0475379 16 [m's]
26 64.8228237
50 134,0718343 ——Pada L = 0,7 [m]
58.03 134,9208626
66.3 1580276248
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1940825763
0.025 1960284295 -
0.066 19,67824231 i
0.116 201718725
0207 2031226454 §H400
0423 2469547 G5 50 |
0.871 PEEFTIET) I b= W
i i [ 3067064432 4 i ‘/j_/
; 3 33.16620466 100
1238 4429338442 . : , '
7 5048850215 0,00 0,1 1 10 100
9.62 89.60800707 3G ms]
26 93.60821662
50 167.8210984 ——Pada JL = 0,879 [ms]
58.05 213,4864066
663 227,0702689
0 3482192888
0.025 35.50405746 €00
0.066 35,63333028 i
0.116 3623215253
0,207 36,25432036 § — 300 1
0423 45.03638228 ﬁﬁ 200
0871 433606301] &
o~ sy [ 198 solster] o 201
7 3 70,0243977 100
1238 79.16205407 2 ' : '
7 1046185666 0,01 01 1 10 100
9.62 128,0506849 1G [mis]
26 199,0008936
50 208,6079643 —Pada IL = 2,297 [m/s]
58.05 3220467386
663 379,2463981
0 §8.37609149
0,025 $9.60820343 %50
0.066 91,73902076
0.116 92.10600358] . 0]
0207 9655790381 400 {
0423 98,04173965 ﬁi 200
0871 98,19312743 5 =) -
" e [ 1041 1005768268) 2 1
P 233 3 111,9548851 100
1238 140.6639768 . '
7 153,7008011 0,01 01 1 10 100
9.62 160,3037063 3G [ms]
26 77.1961169
50 315,1131591 ——Pada JL = 4,935 [mis]
38,05 333,3616346
66.3 356,7685366
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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 10,95508615] 600
0,001 11.78192633| &' _ 500 1
0,149 11,90896659 5 8 el
0,232 12,73757414| 2 % 200
5% 0 0,539 14,82401581| & 100 -
0.7 15.420142 °0 ” o ; »
0,879 19,40825763 : g ]
2,297 3482192888 —Pada JG = 0 [m/s]
4,935 88,37609149
0,033 11,87931737| |, 600
0,001 12.18719809 g‘,_sw T
_ , g 400 1
0,149 12,48702835| =& o0 |
0,232 12.80387073| = % 200
5% 0025 [ 0,539 149608735 & 100 - -
0.7 15,59234314 °0 5 o 3 &
0.879 1060284295 ' T ]
| e —a L]
0,033 12.1722753| . 600
0,091 12,28773057| &' _ 500 1
0,149 12,74071578| 8300 ]
0,232 12,9386391] <1 & 200 -
5% 0,066 | 0.539 15,16154576| &~ 100
0.7 15.91671747 °0 » A ﬁﬁ““l )
0,879 19,67824231 : * o fs]
i i R ]
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0,033 12.33076398] 600
0,001 12,36097005 gHiSS q
0,149 12,82848535| =8 0 ]
0.232 13,5471355| < & 200 |
e . < ]
5% 0.116 | 0539 152002272] &~ 100 -
0.7 15,93811989 °001 53 ’ -
0,879 20,1718725 : ® S
2.297 3625213233 ——Pada JG = 0,116 [ms]
4935 92.10600358
0,033 12,48211954] . 600
0,001 12,50764537 g,_igg i
0,149 13,03387007] S8 7]
0.232 13.5669671| S & 00 |
= e = = B
5% 0207 | 0,539 15.44000582| &~ 100 1 -
0,7 16,34123158 °0 . = ; e
0.879 20.31226454 ' il
297 eIty ——Pada JG = 0,207 [ms]
4,935 96,55790381
0,033 12,75426411] 600
0,001 13.0362263 g ,q ﬁ 1
0.149 13.271375| =820 ]
0,232 14.0105274] S & 200 |
e = = [
5% 0423 [ 0539 16,30372825| &~ 100
0.7 17.31023116 e - T'/ X
0.879 22.46201347 ‘ —
2,297 45,03638228 ——Pada JG = 0,423 [mis]
4,935 98,04173965
0,033 1331327967] 600
0,091 13,08068182| & 500 1
0,149 14,04822708| = & 3% |
0.232 14,82676474) <1 & 200 ]
5% 0,871 [ 0539 16,4494218| % 100 |
0.7 17,95002937 o ra “:/ p)
0.879 25.33840583 2 g
: m/s
22 181000501 ——Pada JG = 0,871 [m’s]
4.935 98.19312743
0,033 13.36043640| _ 600
0,001 14,08671217 _fwj,,% i
0.149 1400042015 2 8 00 ]
0,232 14,92710087] 3 & 200 ]
5% 1,941 [ 0539 10.14210000| & — 100
0.7 22.0213167 i - _"T/ L
0.879 30,67064432 X S
i G e ——Pada IG = 1,941 [ms]
4,935 100,5768468
0.033 13.76253419 600
0,091 14,80064986 Eﬁigg
0,149 15,28878218| 8 200
0,232 15,76375887] & 200 |
5% 3 0.539 20,90105513| & 100 - B
0.7 24,78124744 °o 7 % ! P
0,879 3816620466 ' " L il
2,297 70,02439778 —Pada JG = 3 [w/s]
4935 111,0548851
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0,033 13,86287032] 600
0,001 14,87058357| &' _ 500 1
0,149 15,30527579] = & 300 ]
0.232 16,92891461| S & 200 |
5% 4238 | 0539 22,516125| &~ 100 ; e
0.7 27,71848448 g - '
0,879 44,20338442 ne °'1m[m,,s] : n
P Y P15 = 4258 [
0,033 14,00609306] 600
0,091 15,61304102| & 500
0,149 17.98136401| = & 300
0232 20,6392194] <1 & 200 -
5% 7 0,539 28,00700617| &~ 100 - /
0,7 33,08970712 °0 o p : 3
0,879 50,48850215 ’ ’ :
2,297 104,6185666 i Iél‘ f‘;’fiu.s]
4935 153,7008011
0,033 14,06746963] 600
0,091 16.49340476 g' _ igg
0,149 18.85045239] = 8 .
0,232 21,01579554| <1 &4 200 |
5% 9.62 | 0539 2906467722 & ~ 100 g
0,7 35,0475379 S o5 t 2
0,879 80,60800707 ' R
2207 1280506849 e 5‘,’&5][.11.«5]
4935 160,3057065
0,033 16,99763798] 600
0,091 2047739699 &' _ 500 4
0,149 24,52736365| = & 20 |
0232 2000766444 = & 200
5% 26 | 0539 51,54703847| & 100
0.7 64,8228237 °o‘01 i 1 -
0,879 9860821662 : " i G
2,207 199,0008936 ——PadaJG = 2.6 [ms]
4935 2771961169
0,033 26,80066234] 600
0,091 26.67192566 gﬁigg _
0.149 42,4512026] & 50 ]
0232 3030110892 <1 & 200
5% 50 | 0539 79.64508122 & 100 |
0.7 134,0718343 °001 ' 7 ! i
0,879 167.8210084 ' S
2,297 208,6079643 i J’;gs[]m,sl
4935 315,1131591
0,033 42,04770088] 600
0,091 45,96355878| & __ igg 1
0,149 60.61145528] = & 550 ]
0232 66.77358579| <1 &% 200
5% 58,05 | 0,539 105,8363448| 5 100 1 _/
0.7 134,0208626 0001 I
0,879 213,4864066 ' L —_—
s
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0,033 73,5876066] 600
0,001 64.36571508 Ev‘_igg 1
0,149 63.67101994 5 ] J
0,232 77.8527756] < & 200
66.3 | 0539 112,7868306| & 100
0,7 158,0276248 °0 e i3 !
0,879 227,0702689 d d 1L ]
2,207 379.2465981 —Pada JG = 66,3 [m/s]
4,935 356,7685566
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Lampiran 3 Hasi Kalibrasi Alat Ukur

No.| h(m) |Beda Tekanan(Volt)| Tekanan (Pa) | Tekanan (Kpa) |p (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 11724912 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 22 0,060975207 21495,672 21,495672 996 9,81
13 24 0,063400916 23449824 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 2931228 29.31228 996 9,81

35
30 y =785.41x - 26.302
= 25 R2=10.9999
=5
é’ 20
g
E 15
& 10
5
0
0,02 0,04 0,06 0,08
Tegangan (V)
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Lampiran 4 Matriks Pengambilan Data Pola Aliran

JL(ml/menit) | 3,979008 | 10,97242 | 17,96582 | 27,97363 | 64,99046 | 84,4032 | 105,9863 | 276,9631
i o L) 0033 | 001 | 0149 | 0232 | 0539 0,7 0,879 2,297
0 0 1 2 3 4 5 6 7 8
3,0144 0,025 10 11 12 13 14 15 16 17
7,958016 0,066 19 20 21 2 23 24 25 26
13,98682 0,116 28 29 30 31 32 33 34 35
24,95923 0,207 37 38 39 40 a1 22 43 a4
51,00465 0,423 46 47 48 49 50 51 52 53
105,0217 0,871 55 56 57 58 59 60 61 62
234,038 1,941 64 65 66 67 68 69 70 71
361,728 3 73 74 75 76 77 78 79 80
511,0011 4,238 82 83 84 85 86 87 88 89
844,032 7 91 92 93 94 95 96 97 98
1159,941 9,620 100 101 102 103 104 105 106 107 108
2725,018 22,6 109 110 111 112 113 114 115 116 117
6028,8 50 118 119 120 121 122 123 124 125 126
6999,437 58,05 127 128 129 130 131 132 133 134 135
7994,189 66,3 136 137 138 139 140 141 142 143 144
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Lampiran 5 Tabel Kecepatan Superfisial Terbentuknya Pola Aliran

No Arnnular Bubbly Slug-anmular
1 IG JL JG JL IG JL
2 30 0,033 0,025 0.89 3 0.145
3 30 0,001 0,025 2297 3 0232
4 30 0,149 0,025 4933 3 0,539
5 50 0232 0,066 0.89 4238 0232
6 58,05 0,033 0,066 2297 4238 0,539
7 58.05 0,001 0,066 4,935 3 0,033
8 58,05 0,149 0.116 0.7 3 0,091
9 38.05 0232 0.116 0.89 4238 0,033
10 66.3 0,033 0.116 2297 4238 0,091
11 66.3 0,001 0.116 4,935 4238 0,149
12 66.3 0,149 0,207 0.7 7 0,033
13 66.3 0232 0,207 0.89 7 0,091
14 0,207 2297 7 0.149
15 0,423 0.7 7 0,232
16 0423 0.89 7 0,539
17 0423 2297 2.62 0,033
18 0871 0.7 9.62 0,091
19 0,871 0.89 9.62 0,149
20 0.871 2297 9.62 0232
21 22.6 0,033
22 226 0,091
23 22,6 0,149
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Lampiran 6 Tabel Kecepatan Superfisial Terbentuknya Pola Aliran

No Plug Chwn

1 IG JL IG JL

2 0.025 0.033 0.207 4935
3 0.025 0.091 0.423 4933
4 0.025 0.149 0.871 4935
5 0.025 232 1,941 ]

6 0.025 0,339 1,941 0.89
7 0.023 .7 1,941 2297
8 0.066 0.033 1,941 4935
9 0.066 0.091 3 ]

10 0.066 0.149 3 0.89
11 0.066 0.232 3 2297
12 0.066 0,339 3 4935
13 0.066 .7 4238 0.89
14 0.116 0.033 4238 2297
15 0.116 0.091 4238 4933
16 0.116 0.149 7 0.7

17 0.116 232 7 0.89
18 0.116 0,339 7 2297
19 0207 0.033 7} 4933
20 0207 0.091 2.62 0.539
21 0207 0.149 2.62 7

22 0.207 0.232 2.62 0.89
23 0.207 0.339 2.62 2297
24 0.423 0.033 2.62 4935
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25 0.423 0,091 226 0.232
26 0.423 0,149 226 0.539
27 0.423 0.232 26 .7

28 0.423 0.539 226 0.89
29 0.871 0,033 226 2297
30 0.871 0,091 226 4933
31 0.871 0.14% 50 0.539
32 0.871 0.232 50 .7

33 0.871 0539 50 0.89
34 1.941 0,033 50 2297
35 1.941 0,091 30 4.935
36 1.941 0,149 58.05 0.539
37 1,941 0.232 38.05 .7

38 1.941 0.539 58.05 0.89
39 38.05 2297
40 58.05 4933
41 66.3 0.539
42 66.3 ,7

43 66.3 0.89
44 66.3 2297
45 66.3 4935
46 4238 ,7
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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
Agquades + 3% Butanol 42.9 B3
Aquades + 4% Butanol 36.50 B4
Agquades + 5% Butanol 33.10 B5
Agquades + 6% Butanol 30.85 B6
Agquades + 7% Butanol 30.4 B7
Agquades + 8% Butanol 26.57 B8
Agquades + 10% Butanol 25.03 B10
Aquades + 100% Butanol 24.37 B100
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