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Application of Natural Gas Direct Combustion System in BOPET Film Production Line
Ning Yuansong',Huo Da', Wang Ke', Zhang Zhongyang’
(1. Beijing Research Institute of Automation for Machinery, Beijing 100120, China;
2. Beijing Siling Robot Technology Co. Ltd.,Beijing 100192, China)

Abstract : In order to reduce the high energy consumption of the traditional electric heating hot air circulation system in the
biaxially stretched polyester film (BOPET) production line, while avoiding the disadvantages of the traditional oil heating hot air
circulation system such as additional equipment costs, low thermal efficiency, and high pollutants, reducing costs and increasing effi-
ciency,and achieving green production of BOPET, the feasibility of using natural gas direct combustion system to replace traditional
electric heating and oil heating systems was explored. Firstly, a comparative analysis of the economy between natural gas direct
combustion systems and electric heating systems was conducted using energy consumption conversion. The results show that using
natural gas direct combustion systems can save about 50% of costs. Based on the energy formula, a mathematical model of the
natural gas direct combustion system in the oven circulation system was established. Based on the temperature calculation results,
the circulation mode of the oven circulation system was optimized. Finally, it is shown that by introducing hot air mixed with fresh
air in the oven and then heating with gas, the natural gas direct combustion system can meet the usage requirements with a small
increase in the power of the internal circulation fan. Based on the above conclusions, the structure of the natural gas direct combus-
tion system was optimized, and computational fluid dynamics simulation was conducted on the circulating system. The simulation
results met the expected temperature requirements for use. The replacement plan for the natural gas direct combustion system was
ultimately implemented on a wide BOPET film production line, replacing the original electric heating system in the renovation area,
meeting the usage requirements of film production,and significantly reducing the overall energy consumption of the production line.

Keywords : biaxially stretched polyester film ; natural gas direct combustion system ; energy formula ; oven circulation

system ; computational fluid dynamics
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