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Table 1. Physical properties of working fluid
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Fig. 1. Micropump cross-section
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Table 2. Aqueous salt solution electrolysis reactions
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Table 3. Boundary conditions
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(Adiabatic walls)
(No slip condition)
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Fig. 2. Grid distribution at the (a) channel cross-section and (b) along the channel length
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1 Semi-Implicit Method for Pressure Linked Equations (
SIMPLE)
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—————— Ito et al [47] (Numerical)
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Fig. 3. Validation of (a) analytical and (b) numerical model with Ito et al. [47]
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Fig. 4. Validation of electrolysis model by comparison be-
tween OH™ concentration across the channel
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Input
(Constants and required data)

]

Generate first population
o Height and width of channel cross section
» Channel length
* Number of channel rows and columns

* Driving voltage

Calculating the objective functions
* Output flowrate (equation (17))
* Power consumption (equation (19))
 Physical volume (equation (21))

Meet constraints

Eliminate the solution

Non-dominated sorting
Assignment non-dominated rank and distance rank to
each solution

!

Choose the best solution as parents

by selection and
recombination

Producing next generation

Temination
Creteria?

Set of non-dominated solutions

|

Decision Making Analysis
Based on different desired levels for objective functions

|

Final Designs

|

Evaluate designs with Numerical model
* Pumping frequency (equation (24))
© Thermodynamic efficiency (equation (25))
* Bubble generation

End
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Fig. S. Flowchart calculation procedure
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Table 4. Decision variables and their bounds
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Table 5. Optimum cases selected from Pareto front by fuzzy decision-making approach
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