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Influence of Nozzle Taper on Performance of Annular
Groove Auxiliary Nozzle of Air-Jet Loom
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Abstract; In order to improve the quality of weft insertion, an auxiliary nozzle in the form of an annular groove nozzle
was designed and the numerical simulation was carried out to explore the effect of the auxiliary nozzle structure on the
jetting performance. According to the principle of equivalence of jet outlet area, three different annular groove auxiliary
nozzles were designed; flow field models of different annular grooves combined with central auxiliary nozzles were
established respectively; the above flow field models were numerically simulated by FLUENT software, and the velocity
cloud diagram on the symmetry plane, the velocity distribution curve on the centerline of the outlet velocity, the gas
consumption and the sectional velocity distribution diagram at 20, 50, and 70 mm from the nozzle outlet were obtained of
each annular groove nozzle with different nozzle taper at 0.3 MPa supply pressure. The results show that for the same
annular groove type auxiliary nozzle, with the increase of nozzle taper, the spray performance of the auxiliary nozzle is
significantly enhanced; when the nozzle taper is greater than 0°, the larger the nozzle taper is, the larger the jet velocity
at the outlet of each type of nozzle. Annular-groove auxiliary nozzle provides a more efficient method for weft insertion on
air-jet looms.
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Figure 2 Full flow field model of K1 auxiliary nozzle
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Figure 3 Mesh division and boundary condition

setting of 3D flow field model of auxiliary nozzle
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Table 2 Air consumption under different

tapers of three types of annular grooves
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Figure 4 Cloud diagram of velocity distribution on symmetry plane of
auxiliary nozzles with three types of special-shaped holes
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Figure 5 Velocity curve of auxiliary nozzles with three types of annular groove structures on jet centerline
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Figure 6  Cross-section velocity distribution cloud diagram with K3 auxiliary

nozzle hole taper of 0°at different distances from outlet
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Figure 7 Cross-section velocity distribution cloud diagram with K3 auxiliary

nozzle hole taper of 9°at different distances from outlet
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Figure 8 Cross-sectional radial velocity distribution
diagram of three types of annular groove auxiliary nozzles

taper of 0°and 9°at different distances from outlet
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