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Energy Consumption Model of Large-scale Intermittent Heating Thermal Sealing
Process of Multilayer PET/PE Composite Films
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ABSTRACT: The work aims to analyze the energy consumption model of continuous heating thermal sealing process of
thermal sealing equipment, and optimize intermittent heating thermal sealing process suitable for large-scale thermal
sealing equipment. Firstly, the temperature rise and fall rule of nichchromium (Ni-Cr) alloy were studied by electric heat-
ing characteristic test, and the temperature rise and fall model of Ni-Cr alloy was obtained by fitting. Secondly, an energy
consumption model of continuous heating thermal sealing process was analyzed, and an intermittent heating thermal
sealing process suitable for large-scale thermal sealing equipment was proposed and an energy consumption model was
established. With multi-layer PET/PE composite membrane as the thermal sealing object, and the optimal thermal sealing
process was calculated with the minimum energy consumption as the optimization objective. The results show that the
energy loss of large-scale thermal sealing equipment can be reduced effectively with the intermittent heating thermal
sealing process.

KEY WORDS: large-scale thermal sealing; thermal sealing process; heating and cooling model; energy consumption
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Fig.1 Physical test equipment
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Tab.1 Electrothermal characteristics of Ni-cr alloy sheet
temperature test group

B BE/NV FR/AC O ERIBIRE/SC  HAREE/C

1 10 20 20 160
2 15 20 20 160
3 20 20 20 160
4 10 20 100 160
5 15 20 100 160
6 20 20 100 160
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Fig.2 Curve of Ni-cr alloy temperature with
time at different voltage
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Fig.3 Curve of alloy temperature rise to
160 °C under different conditions

PO TIZR 160 cCHIMTTIFEAAAE o 4521360, BEE T
AR i, A e Tk R X8 TP L P i) ) 522 M T AR

RAEFEIR S, B S S MAE 160 °Cla, W
TPRUIR, RS S G A AR, Rt L an [ 4
s o WNIED 4 Fal IR Y, B 4 0 I B2 B I ]
AUIE RN TRRAIG, iz e 1722

180

160

0 20 40 60 80 100 120 140 160
] /s
Kl 4 KA SRR L

Fig.4 Ni-cr alloy cooling curve
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Tab.2 Advantages and disadvantages of heating sheet
temperature rise under high and low voltage
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Fig.5 Fitting curve and data curve of the
Ni-cr alloy heating model
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Fig.6 Fitting curve and data curve of
Ni-cr alloy cooling model
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Fig.7 Relationship between voltage,
temperature and time of
continuous heating equipment
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Fig.8 Relationship between voltage,
temperature and time of
intermittent heating equipment
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Tab.3 Thermal sealing parameters of multilayer
composite films
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Fig.9 Energy consumption curves of
equipment under different
thermal sealing processes
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Tab.4 Thermal sealing stage parameters of multilayer
composite films
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