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A class of low-storage diagonally implicit Runge-Kutta (DIRK) scheme is proposed for the soution of incom-
pressible flows. The low-storage coefficients found for the one- or two-stage DIRK schemes are second-order in
time. They can be used with the Chorin’s projection method without difficulty in contrast to the backward finite
difference schemes or IMEX schemes used with the projection method. Stability and efficiency of the proposed
scheme are confirmed for the benchmark computation of the 3D flow around a slender body (a bullet-type point

attached to a bare shaft of an archery arrow).
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method max At cputime (s) Ta:r Tepu
eEl 0.0014 14.7 1 1
BE1 0.0017 39.5 1.2 2.7
RKJ3 0.0019 41.3 1.4 28
LS2(1,2)  0.0035 54.4 25 3.7
LS2(2,2)  0.0056 96.5 4.0 6.6

Table 1: Max At and cpu time
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Fig. 1 Grid system for the bullet point and X10 shaft
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Fig. 2 Time history of drag coefficient
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Fig. 4 Flow field at ¢t = 600, Re = 2.0 x 10*
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