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Uncertainty quantification of electroosmotic flow in a microchannel
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Since uncertainties in input parameters play an important factor influencing discrepancy between
Received 16 April 2017 numerical and experimental results, considering uncertain parameters in CFD calculations is essential.
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Electroosmotic flow is one of th which uncertain ntification on its numerical simulation i
Available Online 11 August 2017 ectroosmotic flow is one of the cases ch uncertainty quantification on its numerical simulation is

necessary because of the presence of uncertain parameters. In this study, uncertainty quantification of

Keywords: electroosmotic flow in a micro T-junction has been presented. The numerical method was first validated

Electroosmotic flow by comparing deterministic numerical results with the experimental data. For the Monte Carlo
Adjoint method simulations, the Latin Hypercube Sampling (LHS) method was used for the sample generation. The
Uncertainty quantification governing equation of electroosmotic flow has been solved using the finite element method for every

Enhanced Monte Carlo method

Sensitivity analysis sample. The results of sensitivity analysis show geometry parameters and fluid viscosity as the most

effective factors on the results; while temperature and density of fluid demonstrate the least effect on the
objective functions. Results of the Monte Carlo method illustrate 11.2% uncertainty for the results of
mass flow rate and 6.3% on average for the results of velocities.
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Fig. 2 Schematic diagram of electroosmotic flow
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Fig. 1 Schematic diagram of the electric double layer
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