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Abstract: Narrow annulus is one of the main challenges in cementing operation for well completion. Due to rapid decease
of the radial size of annulus, the local flow rate increases sharply, which triggers an increase of the equivalent circulating
density of the cement slurry in downhole, and thus increases the risk of formation leakage. In this present work, the laminar
flow of cementing slurry in a single annulus with narrow radial size is analyzed by the computational fluid dynamics software
Fluent. And the direct numerical simulation ( DNS) is used to verify the accuracy of the theoretical Metzner-Reed method.
Meanwhile, in order to analyze the influences of Bingham, Power-Law, Herschel-Bulkley models on calculation of cemen-
ting ECD, three types of commercial software are used and their feasibility on different rheological model is compared.
Based on this investigation, the results obtained from MR theoretical method are in great agreements with those obtained
from DNS. Hence, the MR method is verified as an effective method in calculating cementing ECD even in narrow annuli.
In addition, the downhole ECD is verified as sensitive to the rheological model in narrow annuli, and the commercial soft-
ware have their different adaptations on the different rheological models. Therefore, in the practical design of cement slurry,

the rheological model should be optimized by least square method based on the rheological property test data, and then the
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drilling and completion software is selected according to the rheological model.

Key words: hydromechanics; cementing; equivalent circulating density ; numerical simulation; narrow annuli; non-New-
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