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Truncation error of Rotational form and rotating channel flow

EA B (RTKI)

7 Bk RIKEK)

Kiyosi HORIUTI and Takao ITAMI
Dept. of Mechano-Aerospace Eng., Tokyo Institute of Technology, O-okayama, Meguro-ku, Tokyo 152, Japan

Rotational and conservative (Skew-symmetric) forms for the nonlinear terms in the discretized Navier-Stokes
equation are compared in the direct numerical simulation (DNS) of turbulent channel and mixing layer flows.
Noticeable differences were found in these two form results, i.e. , a relaminarization of turbulence occurred in the
channel flow when the Rotational form was used combined with a lower-order finite diffrence method, whereas the
turbulence was sustained in the Skew-symmetric form.DIt is shown that a large truncation error arising in the
Rotational form behaves similarly as the Coriolis force term in the budget of the turbulent shear stress on the suction
side of the rotating channel. It is further shown that this large truncation error can be eliminated by using the
consistent scheme 4%) In the mixing layer, the diffrence in the two form results was not significant.
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Fig.1 Time development of the wall friction velocity
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Fig.2 Normal turbulence intensities
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