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We use a multi-fluid MHD model to study the effects of Saturnian Local Time(SLT). The multi-fluid model im-
proves the previously used 7-species single-fluid MHD model by solving the density, velocity and pressure equa-
tions for each of the seven ion fluids. This model allows the motion of the different ion fluids to be decoupled.
The model is first applied to an idealized case and the results are compared in detail with that of the 7-species
single-fluid MHD model to illustrate the importance of the multi-fluid effects. Simulation results show that the
multi-fluid model is able to reproduce asymmetric results along the convection electric field direction. The veloci-
ties patterns are different for different mass ion fluids. The heavier the ion is, the more significant is the flow along
the convection electric field direction. Also the multi-fluid MHD model predicts that more heavy ions are escaping
from the satellite as compared with the single-fluid model. We also apply the model to test the effects of SLT and
find that the escaping fluxes of heavy ions vary significantly with SLT.



