B 202244 H 93748 %2H
JOURNAL OF LIGHT INDUSTRY Vol. 37 No. 2 Apr. 2022 - 65 -

X, XUREA, Lt | A5 TR ST A 43 XS 458 AR 22 0 T Hh 11 3 /K RS v R SR [0 ] R T
24 ,2022,37(2) :65-70.

LIU Y,LIU S J,FENG K D, et al. Precision control strategy of outlet moisture content in tobacco cut stem airflow
drying based on trend prediction and partition feedback[ J]. Journal of Light Industry,2022,37(2) :65-70.
DOI. 10. 12187,/2022. 02. 009

JE TR 5 BRI 2y DX B it A8 22 i T il
5K ARG HE 5 RIS

XA R ARE Gk ERE pRE EETF
1. W F BT AR FTENE BHEEE) 75 ™ HE 473007;
2. P& B FREARAE,TE AN 450004
AN AF Bk, B AN 450001

WE. A 250R8 TR o 4R BT R R PR, 2R PID 42 R AR K ah b &3t 7 A #3008 5
R L 5 R R AR AR B R A0 AR A R R o A REG AL R MG ES A A
)6 X 8] AR AR £ BT AL 64 X 18] B A X 8] ) T A AL B AT 45 R S TR R Rk B BPARIE RS R R
09 TAAS BT B o AR R0 TATE RS B, SRR 4R AN AR L AR TR B 2 &K FAFE R
EWART 27.9% 28424 WG HAR B T 45.4% , ZHEHRA THRR SR L A TR E o 5K Ei
i

IR AL BTN 5 o KRR R L AR TR e Ak R

& 4K S . TS452; TP273 XHkERIZES A X E /S .2096-1553(2022)02-0065-06

SRR E PEAR AN AR TARSR, G TR 4K

0 =
el IR AE S L P T o R BRA Hh 12 7K 3RR  b

HRE A A0 2 7 1) 2 R 22— M T AL
et 5 MR AR B Y DX, Z5R B T 2 R AT
AT AR FR A 2 KT AR R A o A R 2 5 K
REYRHE T, HANZ L) Z R R B e Rl &
FURAR A TR AL AR A TR A 0 TR, R
WA TR TR TRORY, AEAE - S
R A SO TR LA TR 22 T Hrp
FKRB i@ I PID BEAT BB il , {ELA7 16 0 1
LB A Bt A BE D i R A TR A 22

s H #1:2021-06-16; &[5 H#7:2021-09-07

AN RN, AR ST 5 3 B4 vh A 80 A oA ik 4 il
BERAL A T X T, B E A4 5
XTHERHE (ST NCRE TR TE AN S TR B s AT
B IR TR CR T W RO A
B A8 3 5 R 1 10K 3 ARG i o A X T
Ok LA A ik PID Sl FE e
8577 30, % S KR AP AR AT T AL RS
ZEAEN B R AR 22 1 R AN S P AR KA A
R JE SR BRI T — R R TR A PID 45

HEWH . BRAKAAFLEALMB (71672209) ;7 & + 18 T b A FR AL 8 AHH R B (ZW201735)
TEFRN X MA(191—) , Kk, T bdBTA, THP BRI L AR FTENS] TRF, T L2HALFTGAEBILHEAR, E-mail.

543112146@ qq. com

BEEE:ZEHF(1979—), 5 , LB A ERFAFMNKFHZ B L, TRZAALTOARELEP LRBEAR, E-mail:

45211474@ qq. com



- 66 -

BaSd 202244 H %5375 %2 W

RS A R SR BRI B s X T
H 5 K RASE 4 THIE R A BR, 42 s e e ok
ZHSIER AT PID 5 A A7 A etk , RERS 1 —
SEFRPE 1 OB 22 T8 TP H 1 8 7K 345 i 1 i g
RRE FIAR E P, (EHK TH T ¥4 A e PID 52 i 52 A
—, BAFAE R PR P il e A AN L iR, ol
P AR P SRS ST, AR B AR e
AT TR FHGETH 1 B D5 iAokl &
RFARAY R BB T S WA s A 2R 2 AR U
FRA AR o3 DX B S e il 1 7 ik B v 12 ) R 2
PRy IO 2 AR PSS (A 22 X T TPl
RIUAAIRILFHBISE . T I AR T2 X R A i
A7 A4 X TR AIL R 10 5 7K i 22 4 0 )37
REJT , [RIIFA5E 08 SRR 5 7K A A e i B 23
TEJFA (4 PID Sl i el A EERT R S 5 45
B PRI | AR R 22 R T4 Hh T8 KR AR
P il E

1 [ R

A 2215 Tk Y SH23A YA 22
ARSI TR 2 2 AZR RO AR il A S X A A 22
PREOK 2R R I I 22 75 R 7 HE KRR,
FRIRURU TR R R N R XU T3 R R P o A
PRGE , PRI AR A R ST M 1 Sk R 4 il ot
Az R S KR S RO R S K U
25 PID FEtFRRE AR Y 1A K RS2 BRE 5 HARE R
TR, [ SRR, LS
FEKSIG I, FESCBRI AR 22 T8 TP i
TG BEAAEAN R, th O S AR S %, S A% R AR,
FEHIE , Bk AP . — 2 PID #4853
BRGNS 755 B 5 AR s Rk Bk R 3
BRASURAE Hh 1115 7K 3R 1) D 25 10547 R 4 R A
PRIt A7 BN ST s S TR T
2 BRI AL

A SR G S50 B J5 6t S K F8 AT
FEVRHE s I X PID 45 i ) % 2248 (v IR 150, 00 >R
3 DR HE B A2 1 in DA BGEE
2.1 HRIEERIRE

H B KR SEPRAE 5 H 13 K SR (B A I 22

ATLAFRR N
E(k)=y(k) =T

Hor v (k) 20 ke W20 3K AR SRR, T o4 & 12
S KR BE

3 DR T S i 42 1l ) B A SR AR X iR 25 E (k)
B IBAE AT 73 X TEAN ] 53 DX 2R TS [ 2 2 g )
Ay Ao R Y TS KR A w22, DA K
FINVEEM T L, £0. 1 MR X A X R IX
]S AR AL 1T 25 7K R i d R A 250, 1~0.3
XA B [X,-0.1~-0.3 X N-B [X;0.3~0.5 X
Wl CIX,-0.3~-0.5 X h-C X;#H 0.5 X
JD X -0.5 KiCA-D X (WE 1),

DX
CX
BX
AN
AX
,,,,,,,,,,,,,,,,,,,,,,,,,, T,,,,,,,,,,,,,,,,,,,,,,,,,
-BX
-CX
-DIX.

A1 ek E)>RKIEHA

Partition control chart of outlet moisture content
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Fig. 2 Regression analysis of control quantity

change value and control result
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Fig. 3 Time series plots of inlet and

outlet moisture content
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Fig. 4 Control model of tobacco
cut stem airflow drying
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Table 1 Comparative analysis of outlet moisture content in tobacco cut stem airflow drying
before and after application of the model
o g s
P/ % i/ % brifEwZE/ % W2E/%  CcPK HfEH/% WEBEL/% bRl % WE/%  CPK
1 14. 41 0.09 0.339 2.36 0.89 14.58 0. 08 0.220 1.75 1.39
2 14. 27 0.23 0.297 1.98 0. 86 14. 43 0.07 0.211 1.69 1.47
3 14. 62 0.12 0.304 1.94 0.96 14.37 0.13 0. 205 1.57 1.41
4 14.33 0.17 0.285 1.63 0.97 14. 64 0.14 0.218 1. 81 1.31
5 14.38 0.12 0.302 2.05 0.97 14.52 0.02 0.207 1.73 1.58
6 14.29 0.21 0.220 1. 69 1.20 14. 40 0.10 0.239 1.93 1.26
7 14. 66 0.16 0.241 1.97 1.16 14. 44 0. 06 0.197 1. 66 1. 60
8 14.35 0.15 0.285 2.01 0.99 14. 62 0.12 0.204 1.78 1. 44
9 14.42 0.08 0.318 2.23 0.96 14. 37 0.13 0.185 1.54 1.57
10 14. 64 0.14 0. 307 1.93 0.93 14. 54 0.14 0.202 1.63 1.42
S 14. 44 0.15 0.290 1.98 0.99 14. 49 0.10 0.209 1.71 1. 44
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Precision control strategy of outlet moisture content in tobacco cut stem

airflow drying based on trend prediction and partition feedback

LIU YingI ,LIU Suijun] ,FENG Kaidi' ,LI Chao®, YANG CuangluI , WANG Haiyu3
1. Nanyang Cigaretie Factory ,China Tobacco He'nan Industrial Co. Lid,Nanyang 473007, China;
2. He'nan Center Line Elecironic Science and Technology Co. Lid ,Zhengzhou 450004 , China ;

3. Business School , Zhengzhou University , Zhengzhou 450001, China

Abstract; Aiming at the problem of insufficient stability of outlet moisture content in tobacco cut stem airflow

drying, an integrated model combining trend prediction adjustment control and zoning feedback adjustment control

was designed based on the original PID control model. The gap between the actual value and the set value of outlet

moisture content was divided into several different intervals in this model, and a real-time control strategy was

determined by the interval of gap lied in and the change trend in the interval. At the same time, according to the

change trend of inlet moisture content, the change of outlet moisture content was predicted and necessary adjust-

ments were taken. The practical application research results showed that the standard deviation of outlet moisture

content in tobacco cut stem airflow drying was reduced by 27. 9% after applying the integrated control model, CPK

increased by 45.4%. The integrated control model could effectively improve the stability of outlet moisture content

in tobacco cut stem airflow drying.

Key words :trend prediction ; partition feedback ;tobacco cut stem airflow drying;outlet moisture content
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