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Analysis and Structural Improvement of Flow Field of Heat-shrinkable Oven
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ABSTRACT: The work aims to build a model of the oven of wall-paper packaging machine and analyze it, so as to op-
timize its structure. Based on the fluid mechanics, the energy equation and kinematics equation of the heat-shrinkable
oven were established. Through numerical calculation, the oven flow field distribution and simulation cloud chart were
obtained. And then the flow field distribution of oven nozzle, bottom surface and return air inlet as well as its effects on
heat shrinkage were researched. According to calculation results, the size and structure of return air inlet were improved
and optimized, a variety of proposed improved structures were analyzed and calculated, and the relatively optimal model
was determined by extracting and comparing the calculation results. Finally, the optimal improved model was applied to
the oven for integral simulation and calculation. The optimized calculation data were extracted to complete the optimal
structural design. In conclusion, the oven structure of the improved wall-paper packaging machine to some extent has im-
proved the deficiencies in the original structure, which can better meet the process requirements in wall-paper packaging
engineering.
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Fig.1 Heat-shrinkable oven and flow field
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Fig.3 Temperature of each part of the oven system
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Tab.1 Comparison of the four return air control parameters

A %?ﬂ(ﬁ% Hjij(ﬁ% bikqad ﬁij{
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1 0.015 74 0.02419  0.650 68 2.862 738
2 0.017 52 0.02597  0.674 67 3.073 807
3 0.019 56 0.028 61  0.683 69 3.385990
4 0.024 62 0.03277  0.75122 3.878 476
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Fig.5 Temperature at underside, side-seal-section and return
air inlet of improved oven
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