Study on Solid-liquid Mixture Flow in Inclined Annulus
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ABSTRACT: This study carried out a series of experiments involving impact tests (Drop Weight type & Charpy type with a standard specimen
and newly designed I-type specimen), hardness tests, and fracture surface observations of French-made roll shell steel (F), abnormal roll shell steel
(M), reheated roll shell steel (R), and S25C steel under heat treatment conditiAn experimental study was carried out to study the solid-liquid
mixture upward hydraulic transport of solid particles in vertical and inclined annuli with a rotating inner cylinder. The lift forces acting on a
fluidized particle play a central role in many important applications such as the removal of drill cuttings in horizontal drill holes, sand transport
in fractured reservoirs, sediment transport, the cleaning of particles from sutfaces, etc. In this study a clear acrylic pipe was used to observe the
movement of solid particles. Annular velocities varied from 0.4 to 1.2 m/s. The effect of the annulus inclination and drill pipe rotation on the
carrying capacity of a drilling fluid, particle rising velocity, and pressure drop in a slim hole annulus were measured for fully-developed flows of
water and aqueous solutions of CMC (sodium carboxymethyl cellulose) and bentonite. The rotation of the inner cylinder was efficient at carrying
particles to some degree. For a higher particle volume concentration, the hydraulic pressure loss of the mixture flow increased because of the friction
between the wall and solids or between solids.
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Fig. 1 Schematic diagram of the experimental set-up (all dimen-
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