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Numerical Simulation of Airflow Uniformity in Pulp Molding Back Cavity

LIAO Zeshun', HUA Guangjun', XIE Yong', MO Canliang®?, FEI Weimin'

( 1. Key Laboratory of New Packaging Materials and Technology, Hunan University of Technology, Zhuzhou
Hunan 412008, China; 2. Huilin Packaging Co., Ltd., Dongguan Guangdong 523520, China )

Abstract . CFD three-dimensional numerical model of the cavity flow field of the mold was established, and the
numerical simulation analysis was carried out on the different open hole ratios and different layout positions of the air
distribution plate. The results show that the velocity distribution in outlet cross section of back cavity was very uneven
without air distribution plate, while it was obviously improved after air distribution plate was added. With the opening rate
increased from 5%, 10%, 15%, 20% to 25% sequentially, the airflow uniformity decreased accordingly. With the air distribu-
tion plate location from the entrance of mold back cavity L increased from 90, 100, 110, 120, 130, 140 mm in proper order, the
airflow uniformity firstly increased but then decreased, and the airflow distribution is optimum when it was 120 mm. Based
on the determination of the structure and position of the air distribution plate, the position of the back cavity is further
optimized, and the local energy loss of the airflow could be reduced. The average velocity of the airflow in the outlet cross
section is increased by nearly 11% with further improvement in the efficiency of product release.
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Fig. 2 The sectional view of the back cavity structure
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Fig. 3 The structure of air distribution plate
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Fig. 4 Back cavity flow finite element model
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Fig .7 Outlet sectional velocity cloud chart with different opening rate in location 90 mm from the back cavity entrance
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Fig . 8 Outlet sectional velocity cloud chart with different opening rate in location 100 mm from the back cavity entrance
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Fig .9 Outlet sectional velocity cloud chart with different opening rate in location 110 mm from the back cavity entrance
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Fig. 10 Outlet sectional velocity cloud chart with different opening rate in location 120 mm from the back cavity entrance
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Fig .11 Outlet sectional velocity cloud chart with different opening rate in location 130 mm from the back cavity entrance
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Fig .12 Outlet sectional velocity cloud chart with different opening rate in location 140 mm from the back cavity entrance



55 1 BN, 45

AR IS [ R SV ) B A 4L 47

HYH DA = 181 7 ~ 12 36 1 it il ml LA
TR, T AR, R R S A
T, AT D5 MRS A BT A

®1 HHHEEIAMNYHRE

Table 1 Computing model relative rms
FLR/ L/mm TS
% 90 100 110 120 130 140  4pfiitg
5 0.300 0.265 0.264 0.240 0.300 0.340
10 0.374 0.363 0.362 0.301 0.320 0.350 0.730
15 0.402 0.388 0.380 0.360 0.400 0.450 ’
20 0.430 0.423 0.421 0.370 0.410 0.550
0.55
0.50+
045+
o L
= 0.40
R 035 ‘\“‘*'““‘\\\\*’///k///A
N
& 030F \\\\f__—‘\\\*///////4‘+_5%:
3= —a— 10%;
0.25F 10%:
—=— 15%;
020r ——20%
0.13 X y ' . ; ! .
80 90 100 110 120 130 140 150 160

L/mm
E13 HOBEmEEEMNISTRMmE

Fig . 13 Outlet sectional relative rms velocity curve
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