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Flow Field of Air Nozzle of Package Printing Equipment and Its Optimization

HUANG Xue-mei
(Jiangxi University of Technology, Nanchang 330098, China)

ABSTRACT: The work aims to conduct a numerical simulation analysis on the flow field near the air nozzle of package
printing equipment, and then optimize the angles of outside air nozzle according to the results. With the calculation of
fluid mechanics as theoretical basis, model building, grid division, numerical calculation and feature evaluation were
conducted according to the oven structure of the actual equipment, to analyze the characteristics of flow field. With the
printed material surface as the basis, the optimal parameter range was determined. The distribution of the flow field be-
tween the air nozzle and the printed material was obtained. Moreover, an overall evaluation for the temperature field, ve-
locity field and pressure field of the printed material surface were made. The major characteristics, such as mean value,
variance and range, were obtained. As for the arrangement structure of the air nozzle, the angle of outside air nozzle has a
significant influence on the temperature field, velocity field and pressure field. The best angle is near 150° or 120°, and it
should not occur around 135°.
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Fig.2 Division of fluid domain near nozzle
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Domain Extents:
x-coordinate: min (m) = 0.0000008e+808, max {(m) = 5.400000e+02
y-coordinate: min (m) = 0.0000008e+88, max (m) = 6.500000e+01
z-coordinate: min (m) = -2.0000008e+01, max (m) = 4.470000e+02
Uolume statistics:
minimum volume (m3): 9.780873e-01
maximum volume (m3): 1.875814e+02
total volume (m3): 1.607979e+07
Face area statistics:
minimum face area (m2): 1.091263e+00
maximum face area (m2): 7.5290853e+81
Checking mesh......ceeecenncnnnnannnnnn
Done.
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Tab.1 Result of grid checking in 3 models
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% FAE/(°) RF/m® K F/m
A 120 1164138 188 0.899
B 135 1 059 955 188 0.864
C 150 1126096 188 0.895
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Fig.4 Temperature distribution of central slice
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Fig.5 Velocity distribution of central slice
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Fig.6 Pressure distribution of central slice
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Fig.7 Selection of data value on the substrate surface
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Tab.2 Features of hot air on the substrate surface
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A-TRBE/K 120 34520 13524  43.52
A-EE/(m-s™h) 120 11.18 2175  17.22
A-JE5%/Pa 120 384.50 13919  207.19
B-il /K 135 34351 211.17  47.04
B-# if/(m-s™") 135 992  19.14  14.94
B-H5#/Pa 135 378.18 8604 271.82
C-i /K 150 345.56  123.24  41.14
C-HJ#/(ms™) 150 11.19 2148  16.92
C-FE5#/Pa 150 393.56 7834 33251
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