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Rule for the Distribution Parameters of Air Nozzles in Packaging Printing Equipment

HUANG Qing

(Department of Fine Arts, Nanchong Vocational and Technical College, Nanchong 637131, China)

ABSTRACT: The work aims to study the distribution of air nozzles, in order to improve the drying performance of
packaging printing equipment. The distribution model of air nozzles was established and the unstructured meshing was
conducted with reference to the air nozzle of actual packaging printing equipment. The boundary conditions and govern-
ing equations suitable for the air nozzle were chosen based on the actual situation. The spacing between the air nozzles
and the distance between the substrates were taken as the main parameters and controlled, and a mathematical model was
established to describe the relationship between the air nozzle parameters and the performance of hot air fields. The dry-
ing effect of different parameter models was estimated based on the mathematical model established. The influence of
such parameters as the spacing between the air nozzles and the distance between the substrates on the distribution of hot
air field was obtained according to multiple simulation experiments. The corresponding empirical formula was described
as y= (—0.007><L-i-2.568)x4'3]”LJ'O'056 . The spacing between the air nozzles had a remarkable influence on the air noz-
zle drying. The increased spacing between the air nozzles could improve the speed to dry the air nozzles and the uni-
formity of hot air field. Meanwhile, the speed of air on the substrate increased when the substrate continued moving for-
ward and under the action of the air nozzles. Through research and analysis, the distribution law of hot air field under
different parameters has been mastered, which provides important reference value for guiding the design of air nozzle

drying in the actual production.
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Fig.1 Oven nozzles in kind of packaging printing equipment
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Fig.2 Fluid field model
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Tab.1 Parameter size of the study model
L/mm H/mm

A 80 20
B 100 20
C 120 20
D 140 20
E 160 20
F 120 10
H 120 15
I 120 25
G 120 30
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Fig.3 Mesh segmentation effect and boundary condition set-
ting of model A
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Fig.6 Trace of hot wind field (A-E)
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Tab.3 Surface velocity field eigenvalues under different
substrate distances m/s
R-square
0~1 1
F 0.1737 4.8170 4 5 0.9
G 0.1665 4.7977
H 0.1624 4.7816
4 L a b
I 0.1633 4.7843 Tab.4 Relationship between L and a, b
a b R-square
3 ,’5%&@”3 %1;}:". A 3.126 0.1068 0.9297
Z
B 3.179 0.1044 0.9210
3.1 lﬁwﬂﬁ*ﬁ C 3.432 0.0911 0.9206
’ D 3.528 0.0865 0.9226
E 3.627 0.0813 0.9150
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Tab.6 Verification model
L/mm H/mm miL+ma niL+n2
T1 180 20 3.828 0.0799
T2 200 20 3.968 0.0775 1
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Tab.7 Comparison of results H
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T1 5.125 0.129 4.907 0.121
T2 5.266 0.129 4.927 0.114 3 I
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