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Jet Flow Field Numerical Calculation and Analysis on
Hot-air Drying Oven of Gravure Press

LIU Lin-lin, YOU Lei, SUN Zheng—cheng, WU Ji—mei
(Xi" an University of Technology, Xi’ an 7100438, China)

ABSTRACT: The aim of this study was to master characteristics of hot—air drying system, and obtain optimal drying
technological parameters. Taking drying device of FR400 gravure press as the research subject, the paper researched drying
and volatilizing mechanism of solvent in different stages, and established the multi—-beam air impacting drying model for
suspended hot—air drying device. The paper completed hot—air flow numerical simulation for drying cabinet through fluent,
researched hot—air flow state based on structure of drying cabinet, and analyzed generation reasons of turbulence and the
influence on drying effect. Air velocity and temperature on surface of presswork were extracted through numerical section
technology, fluctuation range and features were analyzed, unevenness in different locations and the causes were discussed,
and features of changes in velocity and temperature during the drying process were analyzed. Turbulence was generated on
two sides of deflector in the left chamber and the upper right chamber of drying cabinet, and vortex region was formed
between tuyeres in interval. The hot—air velocity was more even in the middle but worse at upper and lower sides; the
temperature in tuyeres was higher in the middle and at the back, and the drying process was worse in left region. The
geometric structure of hot—air drying system has a great influence on drying effect, and the reasonable design on drying
cabinet and layout of the graphic area is conducive to drying of printing.
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Fig.1 Ink drying model of gravure printing
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Fig.4 Multi—beam air impacting jet drying model
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Fig.5 3D model of drying cabinet
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Fig.6 Trace map of drying cabinet
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Tab.1 Hot air velocity in different locations of substrate m/s

R OA - 1 2 3 4 5 6 7 I R
U 1 23.643 24.145 26.543 21.649 25.51 20.743 24.853 23.869 4.273
AU 2 22.109 24.455 27.498 25.517 24.745 26.823 24.406 25.079 3.144
AU 3 25.85 21.975 24.687 26.251 24.348 24.261 27.575 24.992 3.189
U 4 25.586 25.257 25.395 26.206 25.539 25.996 26.654 25.805 0.251
KU 5 24.528 26.331 24.72 25.759 23.991 26.255 26.123 25.387 0.909
KU 6 28.511 27.115 26.255 25.834 22.416 27.459 27.846 26.491 4.056
KU 7 25.078 25.128 24.074 22.115 24.088 23.394 25414 24.184 1.355
JRUEE 8 22.904 26.413 24.393 25.362 23.855 26.141 25.979 25.006 1.744
U 9 25.884 27.629 25.693 26.371 25.596 27.215 24.405 26.113 1.165
KU 10 25.743 23.88 24.889 25912 24.78 25.494 22.842 24.791 1.216
g 11 24.12 25.147 23.246 23.727 25.495 25.538 27.233 24.929 1.829
KU 12 24.462 24.229 25.668 24.636 26.796 25.293 25.413 25.214 0.771
KU 13 24.278 24.435 24.654 27.631 23.497 26.879 24.939 25.188 2.238

S R 24.823 25.087 25.209 25.151 24.666 25.499 25.668

Y Jy 2% 2.561 2.292 1.277 2.944 1.297 3.358 2.05
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Fig.9 Velocity change curve of tuyere along horizontal positions
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Fig.10 Changing curve of hot air velocity along time
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Fig.11 Changing curve of hot air temperature along time
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Tab. 2 Temperatures of substrate in different locations K
IR OA - 0 1 2 3 4 5 6 FE il i )5 22
XU 1 338.93 339.586 338.281 339.055 339.826 339.777 340.473 339.418 2857 0.516 545 905
JRUEE 2 341.648 340.707 340.62 340.202 341.467 341.704 340.65 340.999 714 3 0.353 860 238
JRUEE 3 340.371 340.066 341.08 340.914 341.391 340.172 340.648 340.663 1429 0.241 642 143
AU 4 340.632 340.67 340.345 340.311 340.857 341.511 340.266 340.656 0.190 007 333
WU 5 340.239 341.042 340.119 341.724 340.561 340.849 340.55 340.726 285 7 0.295 801 238
U 6 340.867 340.668 341.445 339.841 339.94 339.746 340.585 340.441 714 3 0.392 629 905
AU 7 340.505 340.196 340.159 340.739 340.487 340.335 341.052 340.496 1429 0.099 639 476
AU 8 341.159 339.987 340.959 340.378 340.097 340.707 340.83 340.588 1429 0.197 131 476
AU 9 341.22 341.194 340.929 341.273 340.762 341.447 340.601 341.060 857 1 0.092 555 81
KU 10 340.447 340.603 339.628 340.297 340.626 340.474 340.559 340.376 2857 0.121 317 905
KU 11 339.492 341.291 341.775 340.508 340.421 341.097 340.455 340.719 857 1 0.548 958 143
XU 12 340.771 340.76 340.267 340.706 340.309 340.408 340.598 340.545 5714  0.046 296 286
XU 13 340.295 340.361 340.276 340.771 340.671 341.188 340.668 340.604 285 7 0.106 607 238
LR 340.506 340.549 340.453 340.517 340.57 340.724 340.61 340.561 2857 0.007 636 571
i Jr 2= 0.509 0.246 0.776 0.428 0.24 0.412 0.035 0.378
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