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Design and Test on Cleaning Device of Peanut Pods with Double
Air-suction Inlets with Vibration Screen
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Abstract; For the purpose to improve the cleaning performance including reducing the losses and
impurity rate of peanut picker and harvester with two-stages, based on the study results on the floating
velocities of different extraction components of peanut pods, the cleaning principle and scheme with
double air-suction inlets combined with vibration screen was put forward. The overall structure as well as
the key parts of the proposed cleaning device was designed. And the cleaning device was developed and
its performance test and study was conducted under peanut harvest production condition. The parts of
pneumatic cleaning named double air-suction inlets contained the front suction inlet and the rear suction
which worked separately step by step and together in two steps. The front suction inlet was close to the
peanut picker which cleaned lighter materials such as the peanut fruit stalk and the peanut leaf, and the
rear suction inlet was close to the discharge port which cleaned immature peanut pods and the crushed
stems. The tested results showed the floating velocity of different extraction components of peanut picked
gained by means of type PS —20 measuring test-bed, such as peanut pods was 10.30 ~14.39 m/s, the
immature peanut pods was 7. 03 ~8.89 m/s, the crushed stems was 4. 51 ~5.46 m/s, the peanut fruit
stalk was 2. 80 ~3.35 m/s, and the peanut leaf was 1.74 ~2.13 m/s; and the optimal parameters of
cleaning device of peanut picker with air double-suction combined vibration screen, three parameters,

including rotating speed of crank, height of air suction inlet, and rotating speed of fan, were selected as
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input variables. The loss rate and the impurity rate as output parameters and the performance test for the

cleaning device were conducted. A quadratic orthogonal rotary regressive experimental design was

employed to develop the second order polynomial regression models, which explained the relationship

between the input and output parameters, and then, the main parameters of the cleaning device were

optimized through Design-Expert 8. 0. 6 software. Experimental results indicated that the most optimum

combination was that; the crank rotating speed of 200 r/min, the air suction inlet height of 135 mm and

the fan rotating speed of 390 r/min. The loss rate of peanut pods was 1.35% and the impurity rate was

1.75% .

Key words: Peanut picker Cleaning device
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Fig. 1  Structure of type SXT —2Z peanut fruit-picking
cleaning testing device
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Tab.3 Experimental plan and results

Hh A% W A KL e R TRE

=y e S G A= A 925 =]
P15 9 TR ) v B2, 90 R R T IR AR R R T - - Y, v, 0
1.5 kg/s B A GEZAIE 3 min 19K Jr R 2R, | . . o > 1 |7
2 8 B F B RN RR B D AE o RN DA R IR T 2 1 -1 0 1.98 1.15
PRFF S AR AT RETE S e RIS A i A 3 s 3 -1 ! 0 1.35 2.3
. . 4 1 1 0 1.24 1.75
B A & B 4.5 kg FRa 60 1y, 50 i & A58 BE s » 0 » |35 26
g S ABTERAE . 6 1 0 -1 1.26 3.25
B3 2] A S 0 08 IS, IR I FR B UL R E 7 -1 0 1 2.89 2.55
s o e s e . 8 1 0 1 2.85 0.95
P TR W, ERSTER DS W, oHIF 0 0 2 » o | os
PR b e st N, S R AL A JE R 4 10 0 i -1 1.00 3.25
JRE T N, il sk Tl Ee 7 £ R AR LR 11 0 -1 1 3.35 0.98
P 12 0 1 1 2.35 1.95
ﬁ]afﬁzc’ i 13 0 0 0 1.01 1.26
TEER TR PHTE RS 24 P43l 14 0 0 0 1. 12 1.24
W, o0 15 0 0 0 1.02 1.03

P] —mxl %

(6)
Nl
P2 :ExIOO%

3.2 KBRERE5AREKIT

H A0 A5 3 R B, 52 0 T e 1 R I R R iR
2y i i S AR | LS5 WKL T 9 T A P AT e R XL
BLAEE o R, AR A 5 3 82 XL 11 ey J3E R XL ik
I R IR LA X, XX R G (R, >R
3 A& 3 /K3 Box-Benhnken Design( BBD ) i 56 i% if
TR KL - 1,01 3E47 g 14

R R Y 3 1k SR R R R (3R 4) ml A,
I f B AR G AU B2, B RIFa .
PR 28 52 ELAE T Y S 35 PR R 96 2 8 p (B FT , P
BN R Z 1 9 52 HAF AN B35, o — U I &0 i
RARPRR R R o TR i B AR AT O o6 2 00 ]
R AL S — e Rl L, o3 M B — 3 R 3R A AN [ 7K
X B A5 O AR A A AR B R BB

x4 BWEFREMGITHEZESH

Tab.4 Analysis of variance and significant

(#£2)", 307 Design-Expert 8. 0. 6 % {4 %} 4% 0 RHUA WP
P o N Y, Y, BURR Y, TREY,
X, -0.088 -0.40 0.0329* 0.0111"
®2 RBERSKF X, -0.44 0.43 <0.0001*  0.0080"
Tab.2 Test factors and levels X, 0.77 ~0.71 <0.000 1 ** 0.0009 **
R % XX, 0. 088 0 0.093 6 1. 000 0
i it A 2 3k | B X, X5 0.013 -030 0.779 7 0.091 8
/(remin~1) 5 /mm /(remin~') X, X, -0.073  -0.082 0. 1475 0.5917
-1 136 50 286 X 0. 34 0.57 0.000 6 ** 0.0126*
0 187 130 393 X3 0.36 0.0029  0.0005* 0.9852
1 238 210 500 X3 0. 69 0. 85 <0.0001*  0.0023"
F5L Y 1.05 1.18 <0.000 1" 0.004 4 **
3.3 KBERESWH 24 1k 0.2930 0.1150

Pl ue 45 I 8 (2 3) IF [ F Design-Expert

T o g R (p <0.01), » R (p<0.05),



%3 1 R AF o SO XU T R Bl aU AR AR S R e g B T 5 AR

3.4 BEARERMBEEREARMSRRZZIWS N
3.4.1 YRR SR

3 2 i 4 I 453 B0 pH AP 3k 3oF A 2 3 T A 2R R
5 2 A2 e 2R AN 181 6 s o FE AR s R il 3
IRV FE P 90 B 45 2K 36 Bl A A T 9 0 KO I
T RE L SRJE S BT iR e 1 187 o/ min I 2k
TR R /N 5 7 2% S5 W o e ek vy 3 R B PR R
e ARWT TR, R G A B B, BRSO B SR
B 280 5% kg 10 T YR s s RZ
JREJE Al AP RE 2 T8 R HCAE AR DL o 24 Ik 3l 91 R A
RN, Ak i 6k JBE I I TR B R R I XL
1 BE /N, — 07 TR T 46 A2 S SR 28 2 e AU I
377 WL Z TR AR O T B 5 BOREHZ AR Y 25 98
R T ZE T S X LW Y DT A8 AR 3 R A0 R R I
ARG R o IR Bl O IR SR a R ik S R K
T2 B BE /AN A HORE B L DA e 4 S e R
K, —J7 AL A8 25 e SR 7% S Bl e 25 1 25 2% Jo— [
Wt TR DR RS sl R T BOH 22 I XL T X
SR PR P ) 2o L AR 1 R S AT SR 2 RO P
BR TS ARE,

2.1r 125
—— R
1.7+ —A— ER 2.0
S e
5 B
ﬁjl.B— 153
S 4«
0.9r 1.0
0.5 0.5

136 162 187 213 238
PRSI A /(- min )
6 412k 48 B Ak 38 I A 4 2 110 A8 Ak i 46
Fig.6  Curves of cleaning performance index

with rank rotate speed

3.4.2 KUHLIR R B2

DRUBTL B XL T 5 JBE X 4 A 356 30 408 2 38 A1 55 2% R 1Y
SEMANIEL 7 B AR P L B IR X B
T T AT 114 g B O, T I A K R AR S T AR
O B, T 55 2% R UL AS T 39 s 2 R XU e B
150 mm#| 210 mm I, 78 4= 3iF 6 i 2k R A AL
2 AT B T R R e R W XL TR T R
A7 DX SR G R ) W R 8, S
a2 MR ZEFF R BB, 3 AL A T 1 35 2% R BT
E L QAN RN NN w R N 9 P I R £ R
A DX SR A /N G b ke i W R D 4 ik L R O 1
G A6 A2 S AL B [7) 2 0 2L MR 25 AT W i, 48 22 31 10 45
KARET
3.4.3  JRUHLE;

IXUBTL 2P 3o o 1 A T 6 451 2 S35 4 A ) 52 1 4
8 /o Rl AL AG 138 K, 3 B 48 2k R Jo g A1
WA SUAN WY T 3, A A2 1 308 &5 2% 55 I Bl XU AL

115
191 —e— TR 2.0
177 —— IR 6
o 15T %
137 1238
K11t “j;
;h_:: &
0.9¢ 108
0.7}
0.5 0.4

50 90 130 170 210
PABUIE A 5 2 /mm
BT BRI B I A B W IR g G A Al 2
Fig.7 Curves of cleaning performance index

with air suction height

S BE RKOM AW BEAR .t T RUMLES 3 /e T
WX I A2 R A T v I, 2 XL 1T A A R R
K M0 A A= 3 R 2 i () A0 s S B O o 5 2 XL
Ab S B AL /0N A R R AT SR AN BRI Vi Y A%
BT B, AR AR 3 8 45 2 238 5 2 5 e IR
H 8 AL 3E o 395 v/ min 245 A H .

3.0r —— Bk 43.0
251 +/§\%%7 —42.5

X 120 8

2" 15 %

S1st pa

B {1.0 4z
1.0F 105
0.5 0

26 340 393 447 300
U R 33 min )
P8 A B Ak AR KL S 14 7 1 £
Fig.8 Curves of cleaning performance index

with fan rotate speed

4 SHRUSRREIE

AR B3R 25 R 7E 4 I FOK - 2R 2
PER BRI RN 2 R e/ IMEAE AR5 A, 57
PEREFE b 42 DN R EHA 7 A, EAT B H BRI AL -

— N . YI(XI ’XZ ’XS)
H b 56 5 mmxm={ (7)
Y,(X,,X,.X,)
~1<X <1
77 X [A] {—1sX2s1
—1<X, <1

) 0<Y,<5%
H bR 205k {

0<Y,<5%

PEA T AR Y, FI& 22 3 Y, I 2 ) AR MR AR
P A8 AW AR bR HER 2 o A K/ Design-Expert
8.0.6 T L ALK Ak , IR AR A Y, T 22 Y,
JACEHE F9 0.6 55 0.4, %5 13k 4 B — K [ 5 7
FEHEAT SR A , 15 B0 A 156 18 AR Ry 76 A 0 1B 1 2k 36
1.0% 5743 1.167% , e A 2 50 G o il Ak 5 o
199. 8 v/min W X 1T & & 135. 2 mm il XUHLFE 3 N
389. 6 r/min,

Xof BT A 1 BRE D0 A (8 7E AT IR 5 7E A0 7] #9156



116

Kok HLOB ¥ R

2015 4

SR AT AR A R R 2RI R 5. B
DU a i Bk i g 25 R R W i B 45 R 5 AL e
HS(H OBURIT . 5 B B 52 b A8 A8 i R0 1 PR B8
SO, AT LCAE AL 5 S ROe R A AT E R, B
AEA I AL 225K

RS SHAUESHARBRER

Tab.5 Results of sampling test from optimized parameters
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