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Solid-liquid 2phase flow in a concentric annulus with rotation of the inner cylinder
Young-Ju Kim', Sang-Mok Han*, Nam-Sub Woo*, Young-Kyu Hwang*

Korea Institue of Goescience and Mineral Resources
*School of Mechanical Engineering Sungkyunkwan Univ.
(Received 27 August 2008, Revised 16 March 2009, Accepted 31 March 2009)

2 o

B =Re okmEo] Sishs SRR Bh uREGAle] -0 24 SEATE sk AR
o] guiske @AYol H7, Axje] o Sdsks 5 ofe] 1A S8l Fasieh Apely Fu
ol ETS YRS o] 5L WA SAstol AHBFAT. HHT Sl 03misolA] 20ms W
FIEAASE £3 OMC -89 ERISIe] AGSISIch. Aol TEH £0 WeEe FAUSE )
FEdoln a9 golth Uxlol 44wl s SAISHQ LPM)] 5~309] glelx 24519
O B3 02% CMC 8ol 1ARAe] sk B s elio] AYS o 4 qlgln

Z00] : BTG, VIFERA, VIIHSE, T 24 5

Abstract — An experimental investigation is conducted to study a 2-phase vertically upward hydraulic transport
of solid particles by water and non-Newtonian fluids in a slim hole concentric annulus with rotation of the
inner cylinder. Rheology of particulate suspensions in viscoelastic fluids is of importance in many applications
such as particle removal from surfaces, transport of proppants in fractured reservoir and cleaning of drilling
holes, etc. In this study, a clear acrylic pipe was used in order to observe the movement of solid particles.
Annular velocities varied from 0.3 m/s to 2.0 m/s. The mud systems included fresh water and CMC solutions.
Main parameters considered in the study were inner-pipe rotation speed, fluid flow regime and particle injection
rate. A particle rising velocity and pressure drop in annulus have been measured for fully developed flows
of water and of aqueous solutions. For both water and 0.2% CMC solutions, the higher the concentration of
the solid particles is, the larger the pressure gradients become.

Key words : Annulus flow, Non-Newtonian fluid, Slip velocity, Solid-liquid two phase flow
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Table 1. Comparison of sand-water flow velocities(C,=4%)).

SHHV,) | FASEms] YPAE & [m/s]
0 rpm 0.18 0.16

200 rpm 0.15 0.10

400 rpm 0.14 0.12

600 rpm 0.10 0.09
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