20114 11 A g b L M iR 5 42 % 1P

BRI R A Z RS WRLS B R iRk BRI IR

Ta%E

(ZRAegel R TR 2B, B /R 150030)

[BE]  FIH Fluent B TERY b — & i 305 2 S BOAR ) H 35 A9 88 80RI B X 4ZTL — 1800 Y 1 i 474 I e
22 B A WOIR AL 23 B e 45 B N W RHE Sl EAT T B VT 5, AR B0 T W R E 4 B R N I E Sh B UM A B
T L5518 2 AL, JF 8 o BUE T 5845 B WR T 4 U 2 00 S 2k B O AU R R ) BV O 2 A R I O T R
MKAR,

KR WG WORPL BIATHIN R E WRRE KN

hESES: $225.39 SCERARIRAG: A XEHE: 1000-1298(2011) S0-0062-03

Separation and Initial Cleaning Chamber in Grain — Wheat

Combine Harvester
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Abstract

Modified £ — £ turbulent differential equations and discrete phase model of Lagrange in Fluent
software were used to simulate grain moving in the separation and cleaning chamber in 4ZTL — 1800 grain —
wheat combine harvester threshing prior to cutting. The grain trajectories, the laws of grain particles
separating and depositing, debris including chaff and short straw being cleaned in the chamber were
obtained. Furthermore, the relationships between inlet airflow velocity and grain mass flow respectively
and grain cleaning rate were also simulated and analyzed, which are beneficial to increase cleaning rate of
grain and to decrease the power consume of the machine.
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Fig. 1 Separation and cleaning chamber
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Fig.2  Grid of separation and cleaning chamber
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Fig.3 Grain trajectories in XY plane and their

velocities in X direction

M3 kKLY 32 Bl 5 m] LA Y, 0 R AR
FRRFRL Fh 20 B9 38 A IR A 00 88 8 i, DR 0 K R 7%
B 43 B S IR A kAT b A Al KTk L
iz B R A W T 22, BAHERL S S TR S T
Feai sl N A B IR BOICER o D BORFRL S 0
25 vl L K R A Ak ) T ok AR
N, Bk AR 4 25 TSR 5 B BORF R Gl
O3B 5 5 BE IS ELAR Y RE DR T ok o IRIE R BUBIR
TIERFRL I TE R ZE AT, A AR5 20 B 5 e BE el
IR A A AR, R 2 RO B I B L 2 2 1) F s 3R
WHIVERI T AR Z J5 18y CBY SR T [6]) A2 2, e
TEASRRY BT 7B AR B9 b7 th 5 18 /s 3, o
ot RS . 5 EHRE W R & .

2.2 SBEFERENOSKREENSHEHKEDHE
R A

P 4 Syt AR B O %, R i O 1.5 ke/s
P HEAD IS AR BN, P EIE R EA NS
T3 B2 A3 B AR R AL . il IR, S A
P EAE 16 ~22 m/s IF, 0 185 15 16258 B 1Y 70 B
HORHN 100% o HA TR 24 m/s (), 5
SR LU0 T B I, L g 3 0 26 L 1) O g R
TFEN 99.8% o X JEN Bl B H A Y Y
TN, 3L i BE A i b S RO 2 M, R
i fit 0L LA 00 58 o I S T RIE 7 8 1 AR AL
A7 AT BE R LAY A Sl VR AN B s B, I 5
T 507 B A A BE TR S A LA o X T 0 R KL A
IRz B B by B a8 A8 A IR 2w A Al
LB AR , b2 B A 1 HERR 0 AR R el Bk

3R

<
=



64 &l B ¥ W 20114
6 43 B 0 2 I A B ROR B AR o A AT X 951
s N N X
O3 B U B I Ay B RCR A R EE A T W Pk .
. . \ 2 ' 0F
[ 385 3 2R B N 1 S0 T 1) 4 i 4 =
w0 100 & .
:4_ I ﬁ%- -
Lsop e =
i %0 . . . . .
z 1.5 2.0 2.5 3.0 3.5
ﬁ 60 A VPRHT A L kg s
2 0 ! . . B 5w ks mOA R

1 1
16 18 20 22 24
AR fmes™

Pl 4 o3 BV R 2R A T AR B R R
PRI 1 3
Fig.4 Effect of inlet velocities on cleanliness rate of grain
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Fig.5 Effect of inlet grain mass on cleanliness rate of grain
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