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Numerical study on flow performance of two types
of inflow control devices

SUN Haoyu'?, LI Zengliang', WEI Xinfang®, YU Jinling®, XU Xin®

(1. College of Mechanical and Electronic Engineering in China University of Petroleum, Qingdao 266580, China;
2. Drilling Technology Research Institute of Shengli Oilfield, Dongying 257000, China)

Abstract : Inflow control device can efficiently get inflow in the horizontal part of oil well by controlling the liquid production
of other part, and control unit is the core component of this tool. Flow characteristics of helical-flow-channel and labyrinth-
flow-channel controllers were simulated based on computational fluid dynamics, and scopes comparative analysis of the two
controllers was carried out. The numerical results show that channel pressure decreases linearly from channel inlet to the out-
let for the two controllers. The flow pattern in helical-flow-channel approximates plug flow, swirl and turbulence are not sig-
nificant. There are distinct primary and secondary vortexs in labyrinth-flow-channel under the conditions of low viscosity,
which results in large pressure drop. Helical-flow-channel controller has better performance when viscosities range from 25 to
1000 mPa - s, while labyrinth-flow-channel controller has better performance in other viscosity ranges.
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Fig.1 3D model and meshing of helical-flow-channel

and labyrinth-flow-channel controllers

LA ERA R PR U SR REUR o L SO I LV
A FR IR AT B 0 R 5 0 O 4 0 | L 1 P A T
28 RBOE R 22 T I 0 A8 A RO o, A O
R TR AL SR HITC T B 300 5L 25 A, B T 301 52 i W )
A BRI B o BE T bR R, TR R A T
BL0.9 g/em’  JiiE T 1R 5.0 MPa,
1.2 HEEERMELIE

S N7 S A I 3 S A R I AT R

DA UE RS (R ADL 25 2R A vt 1 U0 ke e iy 4K
HE MEZER A UL T RE A RRE R
Jie S o gl A g S 2, N 3 S
K2 Pros, B3 AR BT = 0 U PR o i o
X, i 3 Al i A R S R R A R
AR — 2 SRR AU 25 SR AT B WO RG E
TR,

2 SRAEANSKE

Fig.2 Test device of helical-flow-channel controller
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Fig.3 Contrast between mathematic simulation and

experiment results of helical-flow-channel controller
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Fig.4 Pressure contours and velocity vectors of helical-flow-channel controller
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Fig.5 Pressure contours and velocity vectors of labyrinth-flow-channel controller
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Fig.6 Flow charts in labyrinth path with different viscosities
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Fig.7 Flow-pressure contrast curves of two controllers
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