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Structural Analysis and Optimization of Printing Machine Air Intake System

ZHAO Qing-hai, ZHU Ge-shun, ZHAO Kun-hao
(Xi'an University of Technology, Xi'an 710048, China)

ABSTRACT: The work aims to study the structure of the air intake duct of the gravure machine oven to reduce the eddy
current in the pipeline and improve the uniformity of the hot air flow. The 3D model of the oven structure and the fluid
domain of the intake duct were established to determine the feasibility study plan of the pipe structure numerical simula-
tion of the air intake system. The experimental model for oven pipeline structure was designed and fabricated. The cor-
rectness of theoretical research and numerical simulation results was verified. The experimental results showed that the
velocity and pressure characteristics of the flow field were in good agreement with the characteristic results of the nu-
merical simulation. Through the 3D structural modeling and simulation analysis and experimental verification, the hot air
efficiency of the pipeline is improved, and the energy saving effect is remarkable.
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Fig.1 The 3D model of oven’s drying device
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Fig.2 Structural meshing of oven pipeline
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Fig.6 Bend section pressure slicing contours
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Tab.1 The experimental data of the bend outlet

2k RRHEE/ (mes™) JE#%/Pa HEHME (ms™) AR EZ/ (ms™)
JR 45K 20.66 21.59 14.980 023 1.252 642 00
1dlw 18.41 17.05 14.992 709 0.810 978 29
1d2w 18.41 15.87 15.014 040 0.451 326 91
1d3w 19.47 14.26 14.986 876 0.717 786 43
1d4w 20.00 15.92 14.974 079 0.846 478 40
1d5w 20.40 16.60 15.006 463 0.981 237 83
2d12w 17.95 13.86 15.012 329 0.600 665 69
2d13w 17.99 12.32 14.999 896 0.294 807 20
2d23w 19.07 13.23 15.003 202 0.678 430 86
3d123 18.54 12.76 15.008 508 0.488 071 70

B S 3 T N TR ARG, R 3 T
A1, HBR T EE W H R IR RSy, AR A AR X
BTSN 2d13w, MUESS MR AR S5 A, B R
WM T 2.67 m/s (12.92% ), JEZ[EMLT 7.7 Pa
(35.66% ).
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Tab.2 Analog data and experimental data of bend structure

S8 e Rk (mes™) JE#/Pa HEXE (ms™) HIERREZ/ (ms™)
S0 R 16.92 28.23 14.83 1.02
SEu U IR 14.05 22.08 14.93 0.31
15 BB T 20.66 21.59 14.98 1.25
P BBl 5 17.99 13.89 15.00 0.29
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