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Abstract

An air jet loom equipped with a profile reed and sub-nozzles is able to weave wider
fabrics at higher speed than other types. A study on the characteristics of air flow and
behavior of the weft yarn in the weft passage area of the profile reed during inserting the
weft yarn is very important. Understanding of the characteristics of air flow on the profile
reed is essential for reducing electric power of air jet looms and improving the fabric
quality. The velocity distributions of air flow issued from a sub—nozzle in the weft passage
were measured in detail by a hot—wire anemometer. New type of sub—nozzle is developed
for saving energy of air jet looms. And equation of weft yarn movement is considered.

[t shows clearly that the decaying characteristics of jet flow from sub—nozzles do not
depend on the outlet shapes and are similar to that of axisymmetric jet flow from a circular
tube nozzle. The jet angles are changed by exit velocity, passage area and nozzle exit
shape. Clearly the vena contracta at the nozzle exit affects the jet angles. The trial
sub—nozzles are ceramic, and the exit cross—sectional area is convergent in the flow
direction to minimize a pressure loss, and a deflector is devised in a chamber of the
sub—nozzle, for smoothly introducing up—stream flow to an exit. The test results of the
new sub—nozzles are good; that is, the jet—angle issued from the nozzle is constant, and
the air flow rate is successfully reduced by 20 % on the looms by using the new sub—nozzles.
The experimental results indicate that the shape of the lower jaw part of the profile reed
affects positions of the maximum velocity of the air jet in a cross—section until the air jet
runs into the bottom of the reed. Visualization results reveal that the air leakage behind
the profile reed depends on count of reed. The weft yarn velocity was calculated by
kinematical equation with air drag of weft yarn and velocity in the weft passage.
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