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Optimization Design of Screw Extrusion Solid-Liquid Separator for
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Abstract: To solve the problems of poor dewatering effect and unclear indexes of extrusion process of different types of
livestock and poultry garbage by screw extruder, the screw extruder solid-liquid separator was optimized with
discontinuous screw structure. Taking pressure gradient and mass fraction of water in discharge as evaluation indexes of
extrusion dewatering process, orthogonal experiments were carried out with screw speed, opening and closing stroke and
mass fraction of water in the feed as influencing factors to explore the influence of process parameters on extrusion effect
and dewatering effect. The results show that the influence on pressure gradient during screw extrusion dewatering is, in
descending order, mass fraction of water in the feed, screw speed and opening stroke. The influence on themass fraction
of water in discharge from large to small isthe screw speed, the mass fraction of water in the feed and the opening and
closing stroke. The pressure gradient can effectively reflect the extrusion dewatering effect during extrusion process.
Adjusting the screw speed and opening stroke of the screw extruder can adapt to different types of materials. At the screw
speed of 25. 00 1/min, the opening and closing stroke at 45. 00 mm and the mass fraction of water in the feed of
84.00% , the screw extruder can achieve the best extrusion and dewatering effect of livestock and poultry garbage.
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Figure 1 = Schematic structure of screw extruder
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Figure 2 Extrusion screw
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Figure 6 Pressure sensor layout diagram
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Table 2 Table of test factor levels
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K A IR BIFE C AREHIKHY
(r-min~") 37/ mm By 5 %
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Table 3  Testdesign scheme and results

L ABRFFEE/ BIFR CARHRUKIY Y,/

e Y,/ %
(r-min™") F7TE/mm  FESE% (kPa-m')
1 5 30 82 1532.1 44.57
2 25 30 82 1293.4 50.43
3 5 50 82 1346.5 49.33
4 25 50 82 833.9 54.14
5 5 40 76 2747.0 47.82
6 25 40 76 1 800. 1 53.31
7 5 40 88 1659.7 53.26
8 25 40 88 1508.7 60. 25
9 15 30 76 2594.9 50. 14
10 15 50 76 829.1 56.54
11 15 30 88 716.4 55.63
12 15 50 88 1332.4 59.22
13 15 40 82 1 250.6 63.25
14 15 40 82 1394.6 63.14
15 15 40 82 1330.9 63.34
16 15 40 82 1273.9 64.32
17 15 40 82 1244.9 62.85
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B 4.030 0 1 44.81 0.000 3 42. 60 1 71.77 <0.000 1
C 9.480 0 1 105. 48 <0.000 1 52.79 1 88. 94 <0.000 1
AB 0.188 0 1 2.09 0.1918 0.28 1 0.46 0.517 5
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Figure 7 Response surface diagram of

interaction factors to pressure gradient
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Table 5 Measuredvalues of parameters

under optimized conditions

FESIREEE Y,/ TR K
y 2N

5 (kPa-m™") BiEE LY,/ %
R/ Y%

g SEBR BLib SEBR
1 1178.18  1132.00 59.3039  58.5100 3.9
2 1178.19  1089.00 59.3040 62.3400 7.6
3 1178.20  1231.00 59.3041 56.9300 4.4

4 Lt

TRRRAL B 8 PR ERT H [ 4 B3 LG S 28
HEATORAR BT, LA 66 B 0 Rk v 7K i) S 43 85k
TN R IR TIRIS I FE, B T 52 W B R B K ROCR 11
AR L, B T RAEN T LS8, AR5 45 R
wr .

1) R B B SR ) A BT SR X UBE BT R [ 9 Sy
ESHLAYET FEURFT |t 100 45 K R0 9 25 40 32047 T Ak
T, 3 3 T SR ERT R AL R A R DA R, AT R
ARGy 3 35 AN [F) S R Y B & B3 o

2) B PRZR X IR A B R Sl ek BN O AR
K I I 0 B3 SR SR T S A T 5 X6 b K )
o A AR R I U e Fh R B /N Ay BT A L AR R K
BT S BRI AT RE . R IRTE T FE ML A BF
SRR KBRS B T4 3 25. 00 v/ min  JF
HATHE45.00 mm FIAKEH K BT 5341 84. 00%
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