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Fig. 3 Simulated results for two-layer segregated model
3 1
Table 1 Simulated results of parameters for
3 a 0.010 m3 /s stratified flows under various pressure drop values
0.067m’/s 0.076 m*/s / / / / / /
Pa m™! mt s7! % % ms”! ms”!
86.5% 3 b ~60 0.0362  92.815  7.185 3.961 0.721
0.020 m>/s 0.022 m/s -80 0.0481 92.830  7.170 5.268 0.957
3 - 100 0.0762 86.472 13.528 7.772 2.861
0.042m’/s 52.4% . 2 - 120 0.0872  84.481 15.519 8.689 3.755
- 140 0.0861 92.117 7.883 9.359 1.884
- 160 0.0964 92.568 7.432 10.534 1.990
1 - 180 0.1076 92.765 7.235 11.776 2.161
X -200 0.1191 92.847 7.153 13.052 2.366
3 H,=0.02m H;=0.0lm -0.0lm pn=0.015Pa/s 2
4
4 3 a2
3 a2
4 b
4
a N-S



418 37

el —x Q0
aiF - : K F |
1 g
[ -1 : H
. 4 F
Bl i01 | .
[ e =i - : BT
A I i b b T 2
7w Ve
E i A : B b i
B i " e : [T 5 FC
i - '.I =iirn | 2
s 5
el i i !
1
=10, -I| v, | -1
E L L ; L
S = = =T il e =L = =N T e D ] e U
o A
[ TR Y TR fY (T T pH RN - il
4 3
Fig. 4 Simulated results for three-layer segregated model
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Numerical simulation of velocity fields of oil-water stratified
flows in horizontal wells

ZHANG Hong-bing' CHEN Lu-li' SHANG Zuo-ping' XIE Rong-hua’ LIU Xing-bin’
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Daqging Oilfield Co. Lid. of CNPC Daging 163458 China

Abstract Two-layer and three-layer segregated models were established for two-phase Newtonian fluid-Newtonian fluid
flows based on the N-S equations and the coupling interface conditions. The finite-difference and successive over-
relaxation methods were employed to disperse and solve the equations of the two models. The velocity fields of two-phase
oil-water stratified flows in horizontal wells were simulated. The simulated results show that the velocity of the fliud with
smaller viscosity is quicker because of the pressure gradient in the horizontal wells and the differences of the flows and
the phase holdups are larger at different heights along the interface. In regard to the simulated results of the two-layer and
three-layer segregated models there are some differences between the local characteristics of the interface and the

absolute values of the whole velocity fields are different.

Key words horizontal well oil-water stratified flow segregated model velocity field numerical simulation





