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Fig. 6 Control flowchart of the flavoring system based on incremental PID algorithm
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Flavoring system design based on incremental PID algorithm

LUO Liang' ,SHI Dongfang' ,ZHU Xianyan',ZONG Dongyue' , WANG Minghui',
WANG Pengfei' ,JIN Qiang',LI Chaojian’
1. R&D Center ,Nantong Cigarette Filter Co.,Ltd., Nantong 226001 , China ;
2. Technology Center ,China Tobacco Jiangsu Industrial Co.,Ltd.,Nanjing 210019, China

Abstract; In order to solve the problem that the spray weight could not be adjusted and controlled according to the
weight change of the tobacco sheet during the manufacturing process of heat-not-burn tobacco product in real time,
a flavoring system was designed based on incremental PID algorithm. The flavoring system was composed of weig-
hing unit, screw pumps, nozzles, and flow sensors. The weight of the tobacco sheet roll was obtained through the
weighing unit in real time, then the spray weight was calculated according to the theoretical calculation model, and
the screw pumps were driven to output target flow to the nozzles based on incremental PID algorithm, the real-time
spray weight was got from the flow sensors, and at last tobacco flavor was sprayed on the tobacco sheet. The results
showed that the spray weight could be adjusted and controlled according to the weight change of the tobacco sheet in
real time, the maximum overshoot of the flavoring system was 1%, and the maximum adjustment time was 1. 8 s,
the system had good tracking performance. The deviation ratio of the spray weight was 0. 23% ~0. 52% between the
detection value and the theoretical value, the variation of the spray weight within samples was 3. 11% ~4. 17%. It
showed that the flavoring system could realize accurate, uniform and stable application.

Key words : heat-not-burn tobacco product;incremental PID algorithm ;flavoring system ;tobacco sheet
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specifications of vinegar fiber filter rod cigarettes, the increase in suction resistance of the composite filter rod ciga-
rette sample was 12. 33%, and the increase in filter nozzle ventilation rate and total ventilation rate were 10. 17%
and 10. 22%, respectively; The release of conventional components and seven harmful components in the main-
stream smoke of composite filter rod cigarette samples had been reduced, with nicotine decreased by about 36% and
tar decreased by about 34%. The reduction effect of harmful components carbon monoxide, hydrogen cyanide, cro-
tonaldehyde, and nitrosamine was more significant, with reductions of about 53%, 50%, 62%, and 78%,
respectively. The hazard index of composite filter rod cigarette samples had decreased on average from 10. 28 to
4.95, the designed graphene shaped filter rod component had a significant effect on reducing tar and harm.

Key words : cigarette ;irregular filter rod component; graphene ;tar and harm reduction
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