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Flow pattern map, 90°, upward vertical flow d”\l’\qpbm > %LQ f &&h t’
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0.001 | . . |
0.01 0.1 1 10 100
superficial velocity of gas, vsg, [m/s]
Vertical oil well
Tubing ID [m] 0.14 W .8
Cross section area [mA2] 0.015
TVD mo mg poil  pgas go g vso vsg
[m] [ke/s] [ke/s] [ke/m3] [ke/m3] [m3/s] [m3/s] [m/s] [m/s] WA
] 119 058  859.7 69.9 .
610 121 0.37 6300 89.3 TV(O
1219 12.5 0.04 5918 1143
1829 12.5 000 5777 -
2438 12.5 0.00 5686 - p T

3048

\/\/_—/—/h

Vertical oil well

12,5

o:L well

0.00 5615

Tubing ID [m] 0.14
Cross section area [mn2] 0.015
TVD mo mg poil pgas qo qg vso vsg
[m] [ke/s] [ke/s] [kg/m3] [kg/m3] [m3/s] [m3/s] [m/s] [m/s]
0 11.9 0.58 659.7 69.9 0.018 0.008 1.17 0.54
| 610 12.1 0.37 630.0 89.3 0.019 0.004 1.25| D.2?_|
1219 12.5 0.04 591.8 114.3 0.021 0.000 1.37 0.02
1829 12.5 0.00 577.7 - 0.022 0.000 141 0.00
2438 12.5 0.00 568.6 - 0.022 0.000 1.43 0.00
3048 12.5 0.00 561.5 - 0.022 0.000 1.45 0.00
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@M well

Vertical gas well

Tubing ID [m] 0.157
Cross section area [mA2] 0.019
TVD mw mg pw pgas qw qg vsw vsg
[m] [ke/s] [ke/s] [ke/m3] [kg/m3] [m3/s] [ms3/s] [m/s] _[m/s]
0 10.2 1.20E+01 997.0 22.0 0.010 0.545 D.53| 28.1}'!
284 9.2 1.30E+01 997.0 25.3 0.009 0.514 0.48 26.55
567 8.2 1.40E+01 997.0 28.2 0.008 0.496 0.42 25.63
851 7.2 1.50E+01 997.0 30.9 0.007 0.436 0.37 25.11
1135 6.2 1.60E+H11 997.0 33.2 0.008 0.430 0.32 24.81
1418 5.2 1.70E+H11 997.0 35.6 0.005 0.478 0.27 24.68
1702 4.2 1.80E+01 997.0 37.7 0.004 0.477 0.22 24.65
1986 3.2 1.90E+H11 997.0 39.7 0.003 0.478 0.17 24.69
2269 2.2 2.00E+H11 997.0 41.7 0.002 0.430 0.11 24.79
2553 1.2 2.10e+H11 997.0 43.5 0.001 0.433 0.06 24.94
2837 0.0, 2.22E+H11 997.0 45.3 0.000 0.450 0.00 25.32

Flow pattern map, 90°, upward vertical flow
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Comparison of void fraction correlations for different
flow patterns in horizontal and upward inclined pipes

Melkamu A. Woldesemayat, Afshin J. Ghajar *

School of Mechanical and Aerospace Engineering, Oklahoma State University, Stilwater, OK 74078, USA
Received | June 2006; received in revised form 13 September 2006
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p [bara] 120
denl [kg/m~3] 659.7
deng [kg/m~3] 59.9
D [m] 0.14
A [m~2] 0.015
teta [deg] 90
sigma_lg [N/m] 0.07
ql qg usl usg um lambdag Hg Al Ag ul ug ur 5 ug-um
[m~3/d] [m*3/d] [m/s]  [m/fs] [m/s] [] [] [m"2]  [mA2]  [mfs] [mfs]  [m/s] [ [m/s]
1561.5 100 ‘117 0.08 1.25 0.06 0.07 0.014 0.001 1.26 1.06| -0.20.| 0.84 -0.1%
1561.5 712.325 1.17 0.54 1.71 0.31 0.29 0.011 0.004 1.65 1.85 0.20 1.12 0.14
1561.5 1000 1.17 0.75 1.93 0.39 0.35 0.010 0.005 1.81 2.14 0.33 1.18 0.21
1561.5 2500 1.17 1.88 3.05 0.62 0.54 0.007 0.008 2.55 3.48 0.93 1.37 0.43
1561.5 5000 1.17 3.76 4.93 0.76 0.68 0.005 0.010 3.63 5.56 1.92 1.53 0.62
1561.5 10000 1.17 7.52 8.69 0.86 0.79 0.003 0.012 5.55 9.54 3.99 1.72 0.84
1561.5 25000 1.17 18.80 19.97 0.94 0.89 0.002 0.014 10.51 21.16 10.64 2.01 1.19
1561.5 50000 1.17 37.59 38.77 0.97 0.93 0.001 0.014 17.71 40.26 22.55 2.27 1.50
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