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A Numerical Study on the Characteristics of a Thermopneumatic Micropump
with Electromagnetic Resistance for Electrically Conducting Fluids
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Fig. 1 Cross-sectional view of the thermopneumatic
micropump with electromagnetic resistance.
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Table 1 The calculation conditions

Hartmann number, M Magnetic flux density, 5, [T]

case 1 30 1.1707
case 2 20 0.7805
case 3 10 0.3903
case 4 5 0.1951

Table 2 Properties of the working fluid (mercury)

Density (0) 13529 [kg/m3]
Dynamic viscosity (1) 0.001523 [kg/m-s]
1.0 x 106 [S/m]

1 [H/m]

Electrical conductivity (o)

Magnetic permeability (1)
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Fig. 2 Flow rates at the inlet and outlet for four different
Hartmann numbers
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Fig. 3 Net flow rate for four different Hartmann numbers.
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Fig. 4 Comparison of the flow rates for different periods.
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