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Abstract

Kunming Cigarette Factory silk wire air drying machine tobacco export moisture content control
delay is long, lag is large, the operator needs frequent intervention adjustment, drying wire export
moisture content deviation is large, and obviously higher than the group’s standard value, and
there is a certain gap with the industry benchmark enterprises. Therefore, it is urgent to reduce
the deviation of moisture content at the outlet of air drying silk. In this paper, the key factors af-
fecting the moisture content at the outlet of air drying wire and the dehydration control principle
of the drying machine are analyzed in depth from the aspects of making lean and improving the
internal quality of the silk products. The main crux of temperature fluctuation of circulating hot
air was identified, and the control fluctuation of water content at the outlet of air drying was re-

NEGI M mR, fFRK, FICE. BT PID SRR I SRR MU TR SRR, 2023, 12(6):
539-545. DOI: 10.12677/met.2023.126059


https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2023.126059
https://doi.org/10.12677/met.2023.126059
https://www.hanspub.org/

R S

duced and the deviation of water content at the outlet was reduced through the creative control of
the head and tail of air drying and the adaptive control of the predicted water constant dehydration.
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Table 1. Statistical data on the cumulative frequency and cumulative percen-
tage of non-compliance defects at critical control points
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Figure 1. Analysis tree diagram of causes affecting temperature fluctuations of
circulating hot air
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Table 2. Hot air temperature controller response time grouping
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Table 3. Group circulation hot air temperature fluctuation coefficient CV (%) statistics

= 3. DEEFARRERNARE CV (%5t

T ge 4 4 9

Rt . ol A2 A3
1 0.441 0.554 0.682
2 0.427 0.522 0.698
3 0.438 0.553 0.668
4 0.468 0.539 0.691
5 0.477 0.589 0.619
6 0.469 0.598 0.597
7 0.469 0.594 0.614
8 0.459 0.581 0.671
9 0.427 0.572 0.627
10 0.472 0.521 0.628
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Table 4. Countermeasure implementation table
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Figure 2. Switching process between head and tail and normal production segment control
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Figure 3. Optimized moisture control system architecture
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Table 5. Analysis of calculation data for estimated dehydration amount of dried yarn

5. HMeMERKEHERES

MZNDE eeding M ADE
FP5 IRRBGEME KRBEE KERBHE
(%)SP(in)m  (%)SP(outim  (%)PV(in)m

It K 5 ZR # WK B IR BAK AR IR
(0%~100%) K~ A& Temp 1  AF&E Temp 2

1 20 13.5 20.4 0.1 -0.4 1.94
2 20.1 13.5 20.5 0.2 -0.4 3.9

3 20.2 13.5 20.2 0.3 0 5.76
4 20.3 13.5 20.7 0.4 -0.4 7.88
5 20.4 13.5 20.1 0.5 0.3 9.55
6 20.5 13.5 20.2 0.6 0.3 11.52
7 20.6 13.5 20.3 0.7 0.3 13.51
8 20.7 13.5 20.1 0.8 0.6 15.28
9 20.8 13.5 20.2 0.9 0.6 17.28

DOI: 10.12677/met.2023.126059 543 MU TR S AR


https://doi.org/10.12677/met.2023.126059

R S

Continued

10 20.9 13.5 21 1 —0.1 20

11 21 13.5 20.4 0.1 0.6 1.94
12 20 13.5 20.5 0.2 —0.5 3.9

13 20.1 13.5 20.6 0.3 —0.5 5.88
14 20.2 13.5 20.7 0.4 —0.5 7.88
15 20.3 13.5 20.3 0.5 0 9.65
16 20.4 13.5 20.9 0.6 —0.5 11.94
17 20.5 13.5 20 0.7 0.5 13.3
18 20.6 13.5 20.5 0.8 0.1 15.6
19 20.7 13.5 20.3 0.9 0.4 17.37
20 20.8 13.5 20.2 1 0.6 19.2

R 5 oh, e B N S /KR BE M (%)SP(in)m. Bt 22 15 /K R 32 (H(%)SP(outym. I
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Table 6. Moisture controller steady-state adjustment time and circulating hot air temperature fluctuations

= 6. KO IEH RIS E TR B FEIR ASUR R ENE R

KRS PERHE KRS EHRHRR KFERIEE PR FAR

e FRAS R EREH AR FE REWIN EBERSIER TS TR BB R
I 15 (s) CV (%) If(s) CV (%) B 18] ) CV (%)
1 5 0.15 11 5 0.15 21 5 0.15
2 5 0.16 12 5 0.16 22 5 0.16
3 5 0.15 13 5 0.15 23 5 0.15
4 6 0.15 14 6 0.15 24 6 0.15
5 5 0.14 15 5 0.14 25 5 0.14
6 5 0.16 16 5 0.16 26 5 0.16
7 5 0.16 17 5 0.16 27 5 0.16
8 5 0.15 18 5 0.15 28 5 0.15
9 5 0.16 19 5 0.16 29 5 0.16
10 6 0.15 20 6 0.15 30 6 0.15

it M (2 6)FR M, KO hl SR FadS HATH ] < 8's, B IEH AR BUE R HORGR BE I 3h R % CV
(%) <0.2%, X3 HARLI .
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