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Simulation and Experiment of Needleless Electrospinning
Dish Nozzle with Different Circumferential Tilt Angles
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Abstract: A new needleless electrospinning dish nozzle was designed to produce submicron fibers and the
geometric model of the dish nozzle with different circumferential tilt angles was established. The ANSYS
Maxwell 3D analysis software was used to simulate the distribution of voltage and electric field intensity
of the needleless dish nozzle, and the influences of different circumferential tilt angles on the diameter
and the yield of submicron fibers were explored. The results show that the electric field intensity at the
edge of the dish is the largest, and the larger the circumferential tilt angle, the bigger the electric field
intensity when under the same value of applied voltage. The angle between the spinning solution and the
horizontal plane increases with the increase of the circumferential tilt angle. Different mass {ractions of
polyacrylonitrile (PAN) solution are used for spinning and the diameter of submicron fiber increases with
the increase of solution concentration. With the increase of the tilt angle, the diameter of the submicron

fiber decreases while the throughput increases.
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Fig. 1 Schematic diagram of needleless electrospinning
and spinning process of the dish nozzle
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° Fig.2 Geometric model simulation and profile of 3D
2 simulation of dish nozzle with different tilt angles
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Fig.3 Voltage distribution of dish noozle under different circumferetial tilt angles
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Fig. 4 Distribution of the electric field intensity of dish nozzle under different circumferetial tilt angles
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Fig. 5 Variation of electric field strength with distance of dish with different tilt angles and
maximum electric field strength at the edge of the dish with different tilt angles
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Fig. 6 SEM images and diameter distribution of PAN membranes with 10% mass fraction under dish with different tilt angles
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Fig.7 SEM images and diameter distribution of PAN membranes with 12% mass fraction under dish with different tilt angles
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Fig. 8 SEM images and diameter distribution of PAN membranes with 14% mass fraction under dish with different tilt angles
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Fig. 9 Changes of fiber diameter with PAN mass fraction
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Fig. 10 Changes of fiber diameter with tilt angles of the dish
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The change of the angle between the edge of
the solution and the horizontal plane with the
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Fig. 12 The change of the fiber yield
with tilt angles of the dish
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