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Tab.1 Mechanical properties of material

R MRSE ST/ MPa )/ (kgom )
FRL 0.3 2.6 1300
JTE XS 0.4 1 100
kA (B 0.45 1 9 100
BE T (H9) 0.3 700 7 800

3.2 BHKE
KRS YIRS B E N B 8, S5 TE Fluent
Hak PR ERY & — & i 158 A 3 S0 A5 40 B = i
RBNCSCR A, 5 EDEM SR HIRRHi—hi 4% B H J7
AT G T . e R T T 2 m/s, HE R
ARG Ry 150 v/ming R T T &= AN
GO RS ) PO A S o VA 11 B T S 1 1 G T B
ZWAWHHE G WAR AW A FEILAE 451 ~5:1
ZIA] P E R A R 2 000 A4N/s, S ZE R R A
Ry 500 A/s, FURL = AR IR A 1 s, S 7 B[R]
N3 so FZEFAEAAE N T B4 Bk s &=,
M B B AW 0 AR A geit i A AR &
. EDEM 2 B 3 it 5 & Fl i [ 22, 1 74 Y18 Y
ilf 488 U K8 L A /b, 18 ORI I T] 38% Sy i ] 2P 4G,
Fluent i} [i] 254 2 EDEM B 1] 25K (1) 100 £%

4 HRIW

4.1 BYMESBENNS®

TE7 B 3 A VAR BE 73531 0 10,1214 16 Al
18 m/s (G HL T , AP LA O m/s )5 3 1E A 43 85 =
XA IAE o 7 2 N Az Bl oL AT BOERE . BT
CFD — DEM #f & J& £& I i 2 Y 808 € 1 1 0 1
AT HEAT , IHBEM ¢ =0 s I3 EDEM {7 H XU fE A5
P HTBPE Y B =R Lok, K3 A 1A
N 14 m/s fIEISTE] ¢ = 1s I, 70 8 2 NS 1) 00 A
AR IS A

HT &L 3 00, U R AT A A, 0 g A S AT
TESCTAE T i 2 8 % L BE QT 7 B %, R
AT A JE 2R A AE 73 88 & ) i R B e R A i
W1 73 B9 3 o AR AFTE ] B B i i B4, X 5 R

Or AT —E AT o) R A E Y A S AT A N
HOR(EDEE I8 o R B (TR NE2 /S o B G ]
JiL ZE AT REAZ 16 /K 1 i 281 A9 41 F T B 2K e ikl
—EmE AR S E g . AN AR AN B,
FFRLAE E 7 VR T v A6 7K P i o 7 i s 8 BT R
FFRL 7R B K- 26l B, 5K sl i —
UK B8 22 UKl 488 5 28 E A8 Wit /K - i 328 17— 17 R
iz,

B3 53 B 5 9 48 4 43 A R 3 43 A
Fig.3 Grain and airflow distributions in chamber
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Fig.4 Velocities of grain particles
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Numerical Simulation Based on CFD — DEM and Experiment of
Grain Moving Laws in Inertia Separation Chamber
Jiang Enchen Sun Zhanfeng Pan Zhiyang Wang Lijun
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)
Abstract; In order to obtain grain moving laws in inertia separation chamber of combine harvester
threshing prior to cutting, grains motion was simulated by using computational fluid dynamics and discrete
element coupled methods. Simulation results showed that grain particles were separated from short straw
through airflow and the performance of chamber separating and cleaning grain was improved with the
increasing of airflow velocity, while the turbulence phenomenon in the rear of chamber got more serious
and airflow pressure drop was increased. Not full grain particles also deposited in chamber. In order to
verify the validity of simulation results, the experimental test was conducted. Experimental results and
simulation results were basically accord, which showed that the simulation of grain motion in inertia
separation chamber based on CFD —DEM was feasible. The results would be a better basis to improve the
performance of inertia separation chamber to separate and clean grain.
Key words: Cleaning grain  Inertia separation chamber  Computational fluid dynamics  Discrete
element method Numerical simulation Experiment
(L#EE 109 TT)

3-D Simulation for Airflow Field and Droplets Deposition of
Hanging Cold Sprayer

Li Hui' Qi Lijun' Wang Pei’
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Department of Weed Science, University of Hohenheim , Stuttgart 70599, Germany)

Abstract: In order to understand the airflow speed field and deposition distribution rules and characters
of a designed hanging cold sprayer, several numerical spraying models for that based on CFD technology
were established. Beside that, the verification experiments were conducted. The simulation results
indicate that the effective blowing distance is positively related to the blowing speed of the cold sprayer.
The cold sprayer gets the minimum blowing distance at the height of 1. 5 m. The model gets larger ground
mass-flow rate under the blowing speed of 5 m/s and 25 m/s. The model gets better uniformity under
blowing speed greater than 20m/s and height greater than 2.0 m. The consequences of simulation and
verification experiments show that, in the cold sprayer’s blowing area, the relative deviation of modeling
air flow field is between 10% ~35% , and the relative deviation of droplets’ deposition model is between
15% ~35% . As the consequence, both of the models can forecast the cold sprayer’s air flow field and
the droplets’ deposition distribution correctly.

Key words: Cold sprayer Computational fluid dynamics Airflow speed field Deposition distribution



