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The performance of flotation cells is influenced not only by their
geometric properties but also by operational parameters, including feed
rate, inlet air flow rate, and impeller rotation speed. In this study, the
optimization of these parameters in the rougher flotation cells of the slag
flotation unit of the Sungun Copper Complex has been carried out using
ANSYS FLUENT simulation software. To enhance the precision and
comprehensiveness of the optimization results, Design Expert software
was employed, resulting in the determination of optimal operational
parameter values to minimize stress on the cell walls while maintaining
an acceptable level of turbulence and mixing for cell efficiency. Evaluation
results indicate that in terms of turbulence and flow mixing within the
cell, there is a very slight difference between impeller rotation speeds of
9.3 rad/s and 12.3 rad/s (the obtained optimal parameter and the
designed operational parameter). However, the force exerted on the cell
walls at an impeller rotation speed of 9.3 rad/s is calculated to be
96371.22 Newtons, whereas for an impeller rotation speed of 12.3 rad/s,
it is 159515.36 Newtons. At an impeller rotation speed of 9.3 rad/s, with
feed rate of 28 kg/s and inlet air flow rate of 0.41 m3/s, maximum
turbulence and minimum force on the cell body were achieved.
Consequently, by reducing the impeller rotation speed significantly, the
stress on the cell walls can be notably reduced. Overall, through the
optimizations, decrease in costs related to the repair, maintenance, and
depreciation of these cells is anticipated.
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