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Abstract

Extraction components of threshing unit for rape combine harvester are complicated, including
rapeseed , stems, pod shells and light debris. To study the aerodynamic characteristics of rape extraction
components, test suspension velocities of these components were conducted in type PS —20 measuring
test-bed respectively. The results showed that the linear relationship between suspension velocity of
rapeseed and particle size was exposed. The quadratic polynomial relationship between the suspension
velocity of stem and diameter was exposed. The stem length ( < 100 mm ) revealed there was no
significant effect on the suspension velocity. Suspension velocities of rapeseed and stems were observed to
be closer (7 ~10 m/s), higher than suspension velocities of pod shells and light debris (1 ~3 m/s).
Meanwhile, suspension velocities of rapeseed and pod shells both was exposed a linear increase
relationship with the moisture content, while suspension velocities of stems and light debris both was
exposed an exponential increase relationship with the moisture content. It’ s concluded that the difference
of their suspension velocities could be applied for cleaning the extraction components. The suspension
velocities of light debris and pod shells were small in extraction components. The air flow cleaning method
was suggested to separated them and the airflow velocity was 4 ~6 m/s.
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Fig.1 Schematic diagram of type PS —20 measuring test-bed

for determining suspension velocities of materials
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Tab.1 Physical characteristics of rapeseed with

different particle sizes

g1 PR Bk T ki BIREE W%
7l /mm %/ % JRE/ g /g-(:nrf3 /g-cnf3
® 1.2~1.5 9.12 3.267 0.755 1. 083
@ 1.5~1.8 9.83 3. 865 0.719 1. 021
® 1.8~2.1 9.59 4.971 0. 704 0.989
@ 2.1~2.4 9.06 6.459 0. 698 0. 962
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Tab.2 Suspension velocities of rapeseed with

different particle sizes m/s
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8. 897 9.023 9.184 9.083 9. 142 9. 066

AN [FRL AR 0 R AL 55 7K e 2 3 i, % B s+ 4
PEAT 76 0. 962 ~ 1.083 g/cm’ Z [A] , Tii 4 4% 4 22 45 H
Wi ol (3) AT, il Sk R B U R 2 IR
FAPRDRLAR , 302 R0 AR K, BB K, TR
AR, R TR S K SEBR b R RLE A
2377 A T i 18 By, A R 4 ol LR R IR, HLI XL
AT 2% A6 0 E AT AR Sk BRTE 19 T S8 FF L300 X e R
AR BRG0P RLZE S AE N N R AR /DN
S o I 5845 30 0 b LR VR R BRI R R
v, =2.506d, +3.467 (i ZHLR® =0.997 8) , B IF
US4 SR TR DI NIl N
2.2 ENEFEESEZEMKENXZR

7 D\ b 3t 20 R 43 B 2 R T R R AT o R
PESFAE R, ZEFF A s 4 T W7 sk 1, 8 43 25 A &2
MIAR 432, AR ZEAF S HE R O HE . AT R R Ty
ZEAF 5 B R R AR, /T R B AE AR B AT 2 5B 5
EHRREEE SHEMKEN LR,

2.2.1  FLARXTZEAT R IR U Y R

NEE 2 ZEFF  BEALE 5 O 3K RF , A5 0 X RF T
F310 g, B K RIE53% ~55% 2 (8], 1630 523l 35 2%
FEOY K3 S 5 YR R I Bdl an 3k 3
o B LAARUEZEAR YN 0. 141 0. 458 .0. 36 £10. 09,
75 5 Z K YR 0,019 0. 058 ,0. 042 F10. 009, BL ¥y
(BN AP B PR R Gl Ty 2240 TR AR H AR
Xt L T A R B S R (p <0.01)

Jo 2R 0 25 AR BN ) 2 R PR R AU T A Y B
fili o 7E2 AW, AF BTy, LW EFERR D
(19 75 57 7 F K7, TN kg Z5FF R0 =2 8] AH X
05 ] 5 25 AL ) e £ Ol 0°, ZEFFAE P T A2
1 G FMAAEM T3 P 435k

6= (p-y)glnd (4)



128 gk Bl ¥

2012 4

P :%Cldlwf (5)

Xf G ——BLRE HHC L 194
d—ZMER,m [ —ZEFKE,m

v I, m/ s

%3 FTRHEAHBEZFBIRE

Tab.3 Suspension velocities of stems with

different diameters m/s
ik
2157 ¥
1 2 3 4 5

©) 7.527 7.38 7.634 7.760 7.538  7.568
(@) 7.587 7.779 8.043 7.568 8.674 7.930
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HEMP RN N PAETET 6, =X
U By 22T B L v, , 7] HE A5 B 22T 1Y
HE BT

v, =1.253 /% (6)
1

AN TR B AR VB 25 AT B KRB I 8 B g
Heilr, 54T AR 22 B W . s (6) ml i, 25
AR R/ O T2 AT HAR . b b, 25
FEAE L T RLRE 2 7 2R e e 12 o, ) XU B 2 2
A A S R B A i, ZEAER
Ui BT Al [R] IR 0 XU R A RE A B v
HOPSSERWACN ! Al LRI i3 1TE7/E S ¥ S RO S ob DN ol AR E
PLE LAE, BONMERR I B P v, o PRI
PR B 25 AT 80 B Bl S AT AR 2 IR B Ik
F:v, =0.097d" - 0.69d +8.816 ({3 RZH R =
0.990 6) , 8 o 2 Fifi 25 FF ELAR 3G md T i
2.2.2 KX ZEFT R A R R

B ZE RT3 IS iy ik By iR o o
10 g, EHIKFRIES0% ~52% Z[a), $2 35 58 Bl 3 25
FEE KR IS W IR i a3k 4 B
N B AAREZE K YN 0. 083.,0. 127 F1 0. 05, 7% 57
FEKRIR 7 0.009 0. 014 1 0. 006 , U4 {H Jy 25 &
T BE o T T 22 3 A DA, SR AT AR A K R 4

F4 FRKEEZEFRFEE
Tab.4 Suspension velocities of stems with different lengths

m/s
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Tab.5 Results of one-way ANOVA
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Tab.6 Results of suspension velocities for rape extraction components
iR ZEFT Foi By
415
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Fig.2 Fitting curves between suspension velocities and moisture content for rape extraction components
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moisture content for rape extraction components
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