Journal of Zhejiang University-SCIENCE A (Applied Physics & Engineering)

Enhanced mixing efficiency for a novel
3D Tesla micromixer for Newtonian
and non-Newtonian fluids

Abdellah AAZMI, Zixian GUO, Haoran YU, Weikang LV,
Zengchen JI, Huayong YANG, Liang MA

Cite this as: Abdellah AAZMI, Zixian GUO, Haoran YU, Weikang LV, Zengchen JI, Huayong YANG, Liang MA, 2023.
Enhanced mixing efficiency for a novel 3D Tesla micromixer for Newtonian and non-Newtonian fluids. Journal of
Zhejiang University-SCIENCE A (Applied Physics & En-gineering), 24(12):1065-1078.
https://doi.org/10.1631/jzus.A2300589



https://doi.org/10.1631/jzus.A2300589
https://doi.org/10.1631/jzus.A2300589

The Significance of Study
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Unique Structure of Tesla Micromixer

Innovative Points of This Paper
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Fig.1: Overview of the Tesla micromixer design and operational flow dynamics Fig.2: CFD simulation model

In this study, we introduce a novel micromixer design based on Tesla valve, which has

heightened ability to achieve superior mixing efficiency with fewer mixing cycles.



Boundary Conditions and Governing equations

Boundary conditions

Laminar flow conditions
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CFD Simulation for Newtonian and non-Newtonian Fluids
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Though CFD simulation, the Tesla micromixer is validated to adapt to both Newtonian and non-Newtonian Fluids which have distinct

viscocities and diffusion coefficients. All result reveal a optimal velocity for thorough mixing with a high efficiency.




Experimental Assessment of 3D Tesla Micromixer
for Extrusion 3D Printing Applications
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Fig.7: Multifaceted analysis of gradient droplet generation using a Tesla micromixer.
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The superior mixing capabilities
highlights the potential of this
micromixer in the bioprinting
applications, which is capable of
reliably producing homogenously
mixed hydrogels.
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» The novel micromixer design demonstrates an enhanced capability to achieve a high mixing
efficiency with a reduced number of cycles, which is a crucial advancement for bioprinting

of complex tissue structures

» Through rigorous CFD simulations and experimental validation, a more profound cognizance
of the dynamics within the micromixer was established, leading to efficient blending of

hydro-gels with remarkable reproducibility

I » The superior mixing capabilities and wide range of adaptation demonstrated by the 3D Tesla
micromixer highlight its potential as an essential component in the bioprinting arsenal,

capable of reliably producing homogenously mixed bioinks of different materials





