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Analysis and Experimental Study on the Flow Field Characteristics
in the Air Duct of Printing and Dyeing Heat-setting Machine

WU Chengcheng , XIANG Zhong » HU Xudong
(Faculty of Mechanical Engineering &.Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to solve the uneven air flow velocity in the tuyere of the air duct of existing printing
and dyeing heat-setting machine, the Fluent software was used to conduct numerical simulation for the
internal three-dimensional flow field of air duct to obtain the vector diagram for airflow speed at tuyere of
the air duct, velocity change curve diagram and curve diagram for internal pressure changes of air duct; the
influences of tilt angle of air duct and tuyere height on airflow velocity were mainly analyzed. The results
indicates that the tuyere height has a significant influence on its air flow direction, while the tilt angle of
air duct has a small impact on the velocity uniformity at tuyere; but it has a great impact on the magnitude
of the airflow velocity at air duct. Based on the analytical result, it can verify that when the tuyere height
is 12mm and the air duct area is equal to the total air-out area oftuyere, the flow field of air duct can help
to better improve the heat-setting efficiency and quality. The experiment verified the correctness of the
model. The study can provide the theoretical basis for the optimal structure design of air duct of printing
and dyeing heat-setting machine as well as the improvement of setting result.

Key words: heat-setting machine; flow field analysis; air duct;tuyere ; structural improvement
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