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Improvement of the cut tobacco recovery process of S400 machine
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Abstract: In order to improve the cut tobacco recovery efficiency of
deposed cigarettes in its manufacturing department , the processing
parameters of S400 tobacco recovery machine were optimized by
using response surface methodology. The results indicated that belt
conveyor speed, frequency of draught fan (I) and (II) were deter-
mined as the significant influencing factors for the tobacco recovery
efficiency. The optimized parameters were improved as followed: belt
conveyor frequency was 25 Hz; the draught fan (I) frequency was
53.4 Hz; the draught fan (II1) frequency was 35 Hz. After
improving, tobacco recovery efficiency was increased from 47.1% to
56.1%. Mereover no significant change on the long strands
proportion of the recovered cut tobacco was found and a stable quality
of it was obtained.
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121 BRUAMI A5 (0 2 E] i 4R Jn Aol iy B A 3L 3 Table 2 Test data
I A LA S400 Bk M 1Y HIL » 56 48 75 3R Il U A B AR B E e A B C D Y/ %
TE KR 22 5 7K Fam Hp , B AR 3 5 B S A0 U E AN — R — R XL 1 1 1 —1 1 50.2
BERGE 43 B MR S A A AR A 22 . S400 BR AR AT R 1K & 1 S 2 —1 —1 1 1 52.5
B g BoR S nlSE R R AR AR B RES A & 3 0 0 0 0 53.2
SRWASP I 1B E U R I & 1 < S| B I e 4 4 1 1 1 —1 51.3
T2 e 0 R 2 38 2o /)N b 1% 1k L R OF 58 B 5 0 0 0 0 52.6
1.2.2 BRIAFWCREMITE 22 BRSO S 6 1 1 —1 —1 195
Y:Axloo%, 1 7 1 —1 —1 1 50.5
B 8 -1 1 1 1 50.2
A 9 —1 1 —1 —1 48.9
Y M2 R 05 10 —1 —1 —1 —1 53.0
A RSCHA 22 1 5 0 kg 1 1 1 1 1 512
B——5R M0 b BT & M 22 19 T L ke 12 1 . 1 1 53.5
1.2.3 ByE4Prab#  SRA Minitab 16.1.0 G5 3544 % 6 13 1 1 -1 1 17.6
BT AT Pl A BT A bR B K S B T AR Ak A 14 1 1 1 1 53.2
) A I — e A 3y 21 5E 15 1 —1 1 —1 58.2
2 #R5vhe 16 1 1 1 1 51.2
21 WRER LRI i ' b ' 10
RO Minitab # fF. %000 8 & 8 3F J7 3 (Central b "
19 0 0 0 0 53.8

Composite Design, CCD) , 78 5 #f ¥ K & 20 56 19 JL il I, %)
SA00 5% A8 [l e 22 1) 56 B 5 ) BB 7 6 AT O Ak 3. % Rz 1
HRAKPEITILE 1,

N T AT B SR HIT T LR R SRR ) L R
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Table 3 Factors analysis

P T MR | T R 36 1 3 56 3 2o Hi 5 A 1% AR AMl Adjsse AdjMs" F P
i%yu%;ﬁ&e it 11 139.419 12.674 5 28.21 0.000
B R ROE L E 2 £k 4 121.498  30.374 4 67.61 0.000
2.9 ?U'ﬁ‘iﬁﬁ‘;*ﬁm A 1 1.103 1.102 5 2.45 0.161

. =

Eh%:zgm%ﬂsﬂiédlp{élh O.OOO,ij‘ﬁEﬂJ‘iﬁiﬁﬂﬂPiﬁﬁﬂj B 1 59.290 59.290 0 131.97 0.000
RS SLER 25 P (L FUA 0.009 . 570 S AT W 8 ¢ R
D 1 24.502 24,502 5 54.54 0.000

Bl . DU B AT T A 2l e Y R AT Y K DX T

FEC 22k B A B AR I T st ey T 6 1228 20806 451 0034
BB BT R B R S A
A5 6 P T B0 B 7 L e e Looooemmneme 00
l‘lﬂﬁtﬁo &%ﬁﬁ%{*‘ii?ﬁ(ﬁtgﬁ*ﬁ ]EJ E"]‘l‘%ﬁ?*l"ﬁﬁl 12 Yj\lit AC 1 0.000 0.000 0 0.00 1.000
5@ vﬁ[ﬁﬂ%‘% 1, AD 1 0.090 0.090 0 0.20 0.668
b5 @b E SR RE BC 1 1,562 1.5625  3.48  0.104
FIH Minitab @ g .0 & A F 5 % 11 (Central composite bBb ! 9.923 9.9225 22,09 0.002
circumseribed, CCC) 3 5. CD 1 0.640  0.6400  1.42  0.272
4k 1 5.684  5.6842 12.65  0.009
*®1 AREERSHKkFEEE 0000 L% 2_E """""""" . 3145 04493
Table 1 Experimental parameters and level setting % ol 5 9425  0.485 0 1.35 0.478
” AZRIE  Baifwkdl  C THRHL D IR 4l 2 2 0.720  0.360 0
o 71/ MPa #i%/ He B/ Ha WiF/ Ha #it 18 142.564
1 0.30 30 40 40 tS=0.670 288;R-s, = 97.79% ; R-s, (V) = 94.33% ; R-s, (0l
0 0-35 3 15 45 W) = 8145 % sa. R IR B G 25 777 s b RS 1 - i 2
1 0.40 40 50 50 S,




E3MEFETH

2R A BT S400 FRAMAHL G A 22 [ml e T2 Ak

H 6 5 A0, BT Pk 0.000, 15 BH AR T AT /G 5 2k

L P{HM 0.303>>0.05, i BABI R A Rl ZILEH KR

B R-s, K 96.94% ,JHHE G R-s, 7 94.26 % . —#F ORI .
x4 EMREHIE

Table 4 Supplementary test data

BITF A/MPa B/ Hz C/ Hz D/ Hz Y/ %
20 0.25 35 45 45 53.2
21 0.45 35 45 45 53.5
22 0.35 25 45 45 55.3
23 0.35 45 45 45 49.5
24 0.35 35 35 45 48.2
25 0.35 35 55 45 54.2
26 0.35 35 45 35 53.7
27 0.35 35 45 55 48.6
28 0.35 35 45 45 52.6
29 0.35 35 45 45 52.8
30 0.35 35 45 45 52.2
31 0.35 35 45 45 52.5

VLA A ROR B . R T 28 VK ) DA R 5 2895 A 3 0
o 22 Tl 5 S 1) AR S BB 3 I U S R LS R
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HH 2% 6 AT, TR G 18 s TR, 6 I [l H I P O(E R
0.000(HP<C0.001) , 3% B HE 4 J5i i B, W] D ) 28 A5 15 00 %8
JAUTY P E N 0.329, 3K TG FHH 0.05, = B TC vk 16 4 )i
B AT ) M B 2 VR — T R S R 4 .
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Table 5 Central composite circumscribed design
factors analysis
kU HEE AdjSS¢ AdjMS?’ F P
L 14 192,375 13.7411  36.18  0.000
i 4 167.968 41.992 1 110.58  0.000
A 1 0.960  0.960 0 2.53  0.131
B 1 74.907  74.906 7 197.25  0.000
C 1 54.602  54.601 7 143.78  0.000
D 1 37.500  37.500 0 98.75  0.000
il 4 12.169  3.042 3 8.01  0.001
A? 1 0.182  0.1819 0.48  0.499
B? 1 0.711 0.711 5 1.87 0.190
c? 1 5.991 5.9915  15.78 0.001
D? 1 6.323 6.323 2 16.65 0.001
XA F 32 HAE 6 12.238  2.039 6 5.37  0.003
AB 1 0.022  0.022 5 0.06  0.811
AC 1 0.000  0.000 0 0.00  1.000
AD 1 0.090  0.090 0 0.24  0.633
BC 1 1.562  1.562 5 411 0.060
BD 1 9.923  9.922 5  26.13  0.000
CD 1 0.640  0.640 0 1.69  0.213
""""" w2z 16 6076 03798
ER 10 4.388  0.438 8 1.56  0.303
AR % 6 1.689  0.2814
&t 30 198.451

Table 6 Improved central composite circumscribed
design factors analysis
P Al AdjSSe Adj MS* F P
8] 7 189.681  27.097 3 71.07  0.000
24 3 167.008  55.669 4 146.00 0.000
B 1 74.907  74.906 7 196.46 0.000
C 1 54.602  54.601 7 143.20 0.000
D 1 37.500 37.500 0 98.35 0.000
Sy 2 11.188 55940 14.67  0.000
C? 1 5.918 5.917 9 15.52 0.001
D? 1 6.251 6.251 1 16.39 0.000
WA T2 HAET 2 11.485 5.742 5 15.06 0.000
BC 1 1.562 1.562 5 4.10 0.055
BD 1 9.922 9.922 5 26.02 0.000
""""" w2 23 s70 oss13
24 17 7.081 0.416 5 1.48 0.329
afi iR 2 6 1.689  0.281 4
&it 30 198.451
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Figure 1 Interaction between the frequency of belt conveyor and the frequency of fan (1)
on the recovery rate of deposed cigarettes
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Figure 2 Interaction between the frequency of belt conveyor and the frequency of Il grade
fan on the recovery rate of deposed cigarettes
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Figure 3 Interaction between the frequency of I grade fan and 1l grade fan on the recovery rate of deposed cigarettes
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