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Performance Analysis and Operational Parameters Optimization of Deposition
Chamber to Clean Super Rice in Stripper Combine Harvester

Jiang Enchen Sun Zhanfeng Pan Zhiyang Wang Lijun
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; 47ZTL — 2000 rice stripper combine harvester with air suction is a feasible machine for the
harvesting of super rice. Deposition chamber is a key part of combine harvester. In order to obtain the
outstanding performance and optimal parameters of the deposition chamber to clean super rice, quadratic
orthogonal rotational combinational design was conducted. The factors were selected as inlet airflow
velocity of the deposition chamber, mass and velocity of grain fed. Cleaning rate of grain and airflow
pressure drop in the deposition chamber were objective indexes. The regression models between indexes
and factors were developed by using Design-Expert software. The interactions of factors on the indexes
were analyzed by the response surface method. The results show that inlet airflow velocity of the
deposition chamber has the most significant effect on the indexes of the chamber, followed by velocity of
grain fed, then mass of grain fed. In order to make the deposition chamber reach optimum performance to
clean super rice under the mass of grain fed of 3. 78 kg/s in combine harvester, factors in the regression
mathematical models were optimized to obtain the optimal parameters as inlet airflow velocity of deposition
chamber of 13. 93 m/s, velocity of grain fed of 18. 84 m/s with cleaning rate of grain out of the deposition
chamber of 90.26% and airflow pressure drop in the deposition chamber of 350.36 Pa. The verified
experimental results were that cleaning rate of grain out of the deposition chamber of 90. 1% and airflow
pressure drop in the deposition chamber of 348. 3 Pa, which were consistent with the optimized results.
The results offer the information to improve the performance of the deposition chamber to clean super rice
in stripper combine harvester.
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1 12 2.5 19. 80 2.487 88.58 226. 42
2 16 2.5 19. 80 2.493 92.36 469. 31
3 12 3.5 19. 80 3.540 87. 88 227.62
4 16 3.5 19. 80 3.513 91.23 471.92
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Fig.4 Response surfaces of all factors on the cleaning rate of grain



104 & A Bl B ¥ i

2015 4

JEFAESS AR ER YA R T 0 KR, 4T
REEAE A AU B B2 AL TR T B, A 3 s R Rl
A5 W) A EE BT SEA R RN AR o TR R A
AT TR AR TR R K OT B A T T R B A ) T
JEE R0 T i /N o 3R TR Dy B A AR ) ) R Y B
T, B 43 ZE AT A5 2 A% I8 R R AT W AR 5 A DT
WA, 4 ) TR A 5 B 8 B 6 AR 8 LA Ak
MIVERTTE , 2 I A HERET 56 o4 B 5 FF R — & # HF
th, AT 3 BOE T R AR . H B 4b ma b gl i AT LA
L DUREAR A AL B R, A3 W ) R N A
Y R

18] 4e TN, YULREAR A 03 BE AL T 0 /K
S A T G R B A A ) RN S ) R 10 1
/N o 3X S8 P oy Bl B 2 ) MRt R ) 3 B 1) 34
T LI [R] P A 2R AR AR ARG 2 TR A A AR AR AR I
B T LR DT R A T R R — RS A HE R AR
DTS 35025 W0 5 R R AR

PNEER R A TR Sl =R ¥ N
UL RE AR AL BT A I T R AR A R, R )
WEE A S 125 ) 0 B A8 Ak B, 28 W0 3 T R AR 4R X
[ AN B S, 3K 100 T OO0 A R A I 5007 T R B TR AR )
TR LR ER WA YR RS ) ) R
WHER R X 5 5TRR R 7 B 45 /A — 3
3.2 MBEFERERE
3.2.1  UUFEAH REFERY B 45 R 53 B

[F) LR A5 T 4 A BB E 119 0] U3 02 4SS 00 Oy

y, =586.38 —40.27x, +7.93x, —35. 79x, +

2.05x +2.15x,x, (R>=0.99) (5)
UUREAEREFE 1Y J7 22 40 BT W SR 18 35 R A 50 F

fH 1239.83,p <0.000 1,3 A58 BY A 5 25, 1717 2 404
Tjip=0.5284 >0.05, 5% 2250 & 3%, 15 B U 45 1 [l
HBCF RIS SR 25 LA R AP, it o, &
IR UURE A REFE M STk R A, =2.41,A, =
0.83,A, =1.39, it Al 15, & F % %70 K 4 BE #E
EALEEC] 5o PR TN o

3.2.2  UURRAREFRE (Y e 17 T 43 BT

R 5 458 06 B0, 4% DRI 28 0 I I8 6 i RE 114 mi) i iy
T W 5 frs .

B &l Sa Al Y8 Y00 B B AL F 0 KPR I
AR 4Tl Bt 5 DT R AT A 1037 8 B A 84 o 8
B 5 25 ) ML A B T 8 T T 8 T o 3K s PR O 24 3
JEE RIS, 45 W78 K P SR UTRE A e S AR
TN AR, BEFE B s A ) WA B R, AR R
B[] PN 4854 58 22 (43 )32 ol , DT BERE 38 o

& 5b Al T, 245 W R AR AE O KSR T
IEE 4T A Bt 2 DT A AT N 1 0 R 110 444 K T 34
TCAE WO REH A 1A T 8 B Ak A K - 3 K SF I
LR A6 BERE R & 23 10 ) T B (9 3 KB A SRR A8,
X2 Rk 2 W) R (R A3 ) 22 ) & A i S 3
) AR /N ) I 28K T AR, AN T B TE AR AR
(14 BE 2 i 22 2 0, PRI AS 4 3 I R RE 1) 34 o i
Fwb, 5B Sciyia—g,

M S o 37 AT RLE S U TR
TR AR AL IR, BEFE AR 1L DX [H] FL AR, M B IR
R ) S AR AR, BEAE Y A8 1k DX TR K, 3K i
B YT R AR A T A0 00 8 e 2 1) O R 4 RE AR 1) R 22 T
LAY AR A Y0 kBN L XS Bk
RO EE R —B

P05 2% D36 DL R AR REAE 22 IR A W) 107 o T

Fig.5 Response surfaces of all factors on the airflow pressure drop of the deposition chamber
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