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ARTICLE INFORMATION ABSTRACT
Original Research Paper In the present paper, a numerical study is performed to analyze the geometrical effects and operational
Received 23 November 2015 parameters of viscous micropump based on the Entropy Generation Minimization by Lattice Boltzmann
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€ ) Method. Simultaneous examinations of the geometrical parameter L, and operational parameter AP *,
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showed that in all applied AP"*, two ranges of 1.2<L<1.6 and 4.4<L<4.8 based on the entropy

Keywords: generation minimization and two ranges of 1.1<L<1.6 and 4.4<L<4.9 according to the minimum

Viscous Micropump required power of rotors are identified as the optimum geometrical length scales. Due to the complete
Geometrical and Operational Parameters overlap of optimum ranges of the EGM minimization with that of the minimum power of rotors, the
Circular Rotor range associated with the EGM viewpoint is selected as the optimal range. Results of the effect of

Entropy Generation Minimization

Lattice Baltzmann Method change in the geometric parameter L and operational parameters Re showed that in all considered Re,

two ranges of 1.1<L.<1.5 and 4.5<L<4.9 according to the EGM viewpoint and two ranges of 1.2<L<1.6
and 4.4<L.<4.8 based on the minimum power of rotors viewpoint are introduced as the optimum ranges.
Therefore, the common range of both viewpoints, namely 1.2<L<1.5 and 4.5<L<4.8 can be selected as
the most optimal range. Regarding the effect of the geometrical variations of the parameter ¢ with
operational parameters of Re and AP”* it is determined that in all considered Re and AP™*, the range of
0.1<e<0.5 is selected as the optimum range according to the viewpoints of both the EGM and minimum
power of rotors.
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Fig. 10 Power (P.) vs. dimensionless parameter of distance rotor (L) in
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Fig. 12 Entropy generation (Sg) vs. dimensionless parameter of
eccentricity (&) in various AP*s in condition of Re = 1,L = 1.3
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Fig. 17 Dimensionless flow flux (Q) vs. dimensionless parameter of
eccentricity (¢) in various Res in condition of AP* =0andL = 1.3
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