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ABSTRACT
Valveless micropumps play a crucial role as essential components in
microfluidic analysis systems and lab-on-a-chip technology.

These pumps, utilizing specific mechanisms, can transfer fluids at the
microscale with minimal risk of blockage and damage to biological
materials. In this research, the performance of a valveless micropump under
laminar flow conditions (low Reynolds numbers) has been numerically
simulated. The objective of this simulation was to investigate the impact of
flap height and angle on pump efficiency and to gain a better understanding
of its operational mechanism. The effects of increasing the main channel
height and fluid viscosity on the pump parameters have been demonstrated.
The results indicate that increasing the flap height and angle leads to an
increase in the volume of fluid pumped from left to right over time. This
study focuses on a comparative and analytical analysis of the pump
components. By utilizing the fluid-structure interaction relationship, it has
become possible to analyze the fluid flow and the resulting structural
deformations.
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