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Numerical Simulation of Dynamic and Thermodynamic an MHD Micro-pump by
Changing Electric and Magnetic Field Lengths Independently

M. Dallakehnezhad?, S.A. Mirbozorgi®”
! Ph.D. Student, Mech. Eng., Birjand Univ., Birjand, Iran.
2 Associate. Prof., Mech. Eng., Birjand Univ., Birjand, Iran.

Abstract

In this work, the effect of independent electric and magnetic field length changes on the temperature
distribution and flow velocity of a magneto-hydrodynamic micro-pump is simulated considering the lateral
electromagnetic diffusive regions. The geometry of an MHD flow is a 2D channel between two parallel
plates, and the governing equations of both flow and electromagnetic fields are solved using the finite
volume numerical method. The numerical results show that by applying the temperature allegiance of fluid
properties, for a flow in a channel of 1000 mm? cross-section, a magnetic field intensity of 0.025 Tesla, and
an electric field strength of 20 volt/mm, the flow rate reaches 250 mL/s when the electric and magnetic field
lengths are changed. However, in the case of an independent change in the magnetic field length, the mean
cup temperature from 25 °C at entrance reaches 45 °C at exit, and in the case of an independent change in the
electric field, the exit temperature reaches 35 °C. In the situation of constant properties, the maximum flow
rate reaches 70 mL/s, while the mean cup temperature reaches 140 °C for the case of an independent change
in the magnetic field length and 50 °C for the case of an independent change in the electric field length.

Keywords: MHD Micro-pump; Lorentz Force; Fully-Developed Flow; Electrode Field Length; Magnetic Field
Length.
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! Micropumps

2 Bio- MEMS (Bio-Micro Electro Mechanical System)
® Microfluidics

* Electrostatical

® Pizoelectrical

® Electromagnetical

" Electroosmosis (EO)

8 Electrohydrodynamic (EHD)

® Magnetohydrodynamic (MHD)
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