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Abstract

We propose a new second-order time-step algorithm for the micropolar Navier-Stokes equations
(MNSE). The nonlinear term in MNSE is linearized, and the term “curvature stabilization” is added
to the discrete solutions of online velocity, pressure and angular velocity, which aims to improve
the commonly used “rate stabilization”. This method not only overcomes the numerical instability
caused by resistance, but also improves the accuracy of the solution from the first order to the
second order without increasing the computational complexity. And then we give the unconditional
stability of the algorithm. Finally, the predicted convergence rate is verified by numerical experi-
ments.
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Table 1. Order of spatial convergence
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172 0.0150004 \ 0.0086915 \
1/4 0.00402464 1.89807 0.00239977 1.85671
1/8 0.00102998 1.96624 0.00061566 1.96269
1/16 0.000259289 1.98999 0.000154974 1.99011
1/32 6.49757e-005 1.99659 3.88132e—005 1.99741

Table 2. Order of time convergence
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