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Design of Ejector for Carpet Knitting Industry
M. Hajian E. Lakzian A. Farahmand

Abstract In this paper a new ejector pump for using in textile and carpet knitting industries has been
designed and optimized by numerical method. One of the customary methods in carpet knitting is tufting
through which strings are deployed by fluid (air) and particular needles. In this study, a new method for
sucking and transferring strings into the needles by employing air ejector has been proposed and the
geometric conditions of ejector pump are optimized without regarding the yarn. Navier-Stokes equations
for two-dimensional domain for a compressible turbulent steady flow have been solved. Furthermore, the
Realizable k-& method has been employed for the turbulent flow. The numerical method is verified by
available experimental data for similar ejector pump and good agreements are achieved. In this study,
geometric parameters of length (with constant diameter), divergence angle in mixing chamber and initial
inlet pressure are investigated. Numerical results suggest optimum values for divergence angle and
length of the mixing chamber which promote the performance of air ejector pump. Developing and
optimizing ejector pump can lead to carpet industry prosperity and increase in its efficiency of production
and lowering the energy loss.

Key Words Carpet knitting knitting , Ejector pump, Inclination angle, Length of mixing chamber,
Entrainment ratio
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