Video 21 - flow in tubing, dry gas
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‘ OJI and‘gas p‘rodqution virells‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Prof. Milan Stanko (NTNU)
qg [Sm3/d] 2.85E+06
Gas gravity 0.7
Tubing ID [m] 0.157
Tubing cross section area [m2] 0.019
Tubing roughness [m] 1.50E-06
TVD p T zZ deng Bg viscg qg Vg p-calc
[m] [bara] (€] (-] [kg/m3] [m3/Sm3]  [cp] [m3/d]  [m/s] [bara]
0 40 87 0.948 28.6 3.00E-02 | 1.36E-02 |8.54E+04 51.03
284 46 89 0.942 32.9 2.60E-02| 1.38E-02 |7.41E+04 44.28
567 51 90 0.938 36.8 2.32E-02 | 1.39E-02 |6.63E+04 39.61
851 56 92 0.934 40.4 2.12E-02 | 1.41E-02 |6.04E+04 36.14
1135 61 94 0.930 43.6 1.96E-02 | 1.43E-02 |5.59E+04 33.43
1418 66 96 0.928 46.7 1.83E-02 | 1.45E-02 |5.23E+04 31.25
1702 70 98 0.926 49.5 1.73E-02 | 1.46E-02 |4.92E+04 29.44
1986 74 99  0.924 52.2 1.64E-02 | 1.48E-02 |4.67E+04 27.92
2269 78 101 0.922 54.8 1.56E-02 | 1.49E-02 |4.45E+04 26.61
2553 81 103 0.921 57.3 1.49E-02 [ 1.51E-02 |4.26E+04 2547 o Pua ®
2837 85 105 0.920 59.6 1.44E-02| 1.52E-02 |4.09E+04 24.46 77.7*1., (/
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 Punction Pout(qtl, ID, den, visc, Length, teta, pin, roughness)
"Function that give pressure available at the oulet of a pipe with a flow gt and inlet pressure pressure pin /
- 'Calculation made for liquid single phase flow
—  'Takes in data in §1 //
L't flow [mA3/d] /
"I inner dianeter of pipe (n] /
- "don density of fluid, [kg/m\3)
— 'vise viscosity of fluid, [Pa 8] Wﬁ,/g /
L 'Length, pipe length, (n]
'tota inclination angle of pipe with respect to horizontal (')
" 'pin, discharge pressute required, (bara)
—  'roughness of pipe (|
: 'Gravitational acceleration g, (m/s{2]
ERA)!
— "Pi number
et f
gl /(36000 % 240) ' (m3)/s)
[ 'Calculating area and velocity
— heac P (100D /4
Cveqt/ A
" Presscalel » pin -@‘Sin(teta P/ 160) * den * g/ 1000004)~ (ffactor(den, visc, 1D, roughness, v) * Length * (v * 2) * den / (D * 2000004))
—  Pout = Presscalcl
[ J .
- End Punction \ J_‘\,; C)‘ﬁb L_j \ € S ‘tO ‘L’\*Q. &m- pc. o
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TVD p T Z deng Bg viscg qg vg p-calc
[m] [bara] (€] [-] [kg/m3] [m3/Sm3]  [cp] [m3/d]  [m/s]  [bara]
0 40 87 0.948 28.6 3.00E-02 1.36E-02 8.54E+04 51.03 35.55
284 46 89 0.942 32.9 2.60E-02 1.38E-02 7.41E+04 4428 41.50
567 51 90 0.938 36.8 2.32E-02 1.39E-02 6.63E+04 39.61 47.03
851 56 92 0.934 404 2.12E-02 1.41E-02 6.04E+04 36.14 52.27
1135 61 94 0.930 43.6 1.96E-02 1.43E-02 5.59E+04 33.43 57.29
1418 66 96 0.928 46.7 1.83E-02 1.45E-02 5.23E+04 31.26 62.15
1702 70 98 0.926 495 1.73E-02 1.46E-02 4.92E+04 29.44 66.88
1986 74 99 0.924 52.2 1.64E-02 1.48E-02 4.67E+04 27.92 71.52
2269 78 101 0.922 54.8 1.56E-02 1.49E-02 4.45E+04 26.61 76.08
2553 81 103 0.921 57.3 1.49E-02 1.51E-02 4.26E+04 25.47 80.59
2837 85 105 0.920 59.6 1.44E-02 1.52E-02 4.09E+04 24 .46 85.04
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