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Study of the hydraulic effect of viscosity
of polymeric solution on the productivity
of the blowing spinning device

This research focused on the role of viscosity in blow spinning
technology, which is one of the modern methods in the production of
non-woven networks of nanofibers, which are currently being
developed in our local laboratories. This technique is based on the
investment of the engineering principles of fluid flow science. When
the high-pressure gas stream comes out of the outer nozzle, the
pressure decreases, which leads to an increase in the kinetic energy of
the current and thus an increase in the speed of the gas, this speed
leads to the emergence of a shear force that is responsible for
deforming the polymeric solution flowing from the inner nozzle and
turning the drop into a conical shape, and after overcoming the surface
tensile forces, the solution begins to volatilize and the solvent
evaporates and elongation occurs that leads to the formation of fibers.
Due to the different hydraulic conditions and processes that control
the work of this technique, in this research the rheological behavior of
the polymeric solution and its effect on the productivity of the blow
spinning device at different values of the air pressure leaving the
compressor within the range of (1-4) bar, using a polymeric solution
of polylactic acid PLA in different concentrations (5-7-10-12) wt%.
The relationship between the concentration of the solution and its
viscosity was studied, in addition to studying the relationship between
the viscosity values and the productivity of the device at each pressure
value. The results of the research showed that increasing the
concentration of the solution leads to an increase in its viscosity at the
temperature of the laboratory, and that by decreasing the value of the
viscosity of the solution in conjunction with the increase in the air
pressure coming out of the compressor, the flow of the polymeric
solution increases, which greatly improves the performance of the
process, and increases the productivity of the spunbond meshes on the
blow spinning device.

Keywords: blow spinning, pressure, hydraulics, viscosity, polymer
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