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Performance Improvement of Air gun of Grain Sorter
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(1) Hopper

(2) Feeder

(3) Chute

(4) Lamp

(5) Camera

(6) Image Processing
(7) Ejector

(8) Receptacle

(9) Main Controller

Fig. 1 Outline of Grain Sorter

2. 5ol A S

21 wSolA AKX A AU

Fig 2-& CFD(Computational Fluid Dynamics)E &-2-31 &%
al Aol -89 =] FAS vtk SLg 27]9] mEo]
2 (AR ME-E o] Fo] AAHo] glo, a&AQ fE
M-S 9ete] RHEEH, ws SIS Ho} 3 N ER fFobA
fredfss gt =23 ddHe FEERH 29744
“az ] wisle A9 glont, =& 79l Hol#z &
oA okke] 2 &4 wEe] a3 A A} gtk o] F-S
upgo R sto] Fig 39} go] 7574 oS F23 Fol A=
Aatgon, 58 maw dAdsE #= He K AE
(4mm)e] 208)] o]’Fe] AolE o] wmEHgol meaty] d {FH
o] f-50] & wgd feoez 44 4 U= s
CFD fr&allA-S 915 A=} /32 Fholl slolx Adsh s Ao
FaAE Qlste] fEigel SAleA Wstele mse] S99
Axg BgAAFIeH, AxHnode)2] F 4= oF 12007) o]t}

Fig. 2 Shape of Nozzle

Fig. 3 Fluid zone

Table 1 Solver conditions

Materials Air Compressible-ideal gas
Formulation Implicit
Computation Time Steady state
Viscous SST turbulence model
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Table 2 Boundary conditions

Pressure @ atm ( = 4kgf/cm?2, gage pressure)
Inlet : 238 m/sec =~ 3cc/msec

Surface normal velocity (Ma.=0.69)

Temperature 300K (~27C)

Backflow Pressure 0 atm (gage pressure)
Outlet

Backflow temperature BOOK (=~ 27C)
Wall No-slip adiabatic wall condition
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a) x=0.0 mm b) x=4.5 mm
Fig. 4 Velocity magnitude(m/sec) contours at the cross section
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a) Velocity magnitude contour (m/sec) b) Total pressure contour (Pascal)
Fig. 5 Flow characteristics at the bottom plane (z=50mm)
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Table 3 Value of objective function according to DV

X: 0 15° 20° 25°
F: max [Ma.] 2.63 271 2.96
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Fig. 6 Velocity magnitude contours of various design variable condition
at the bottom plane (z=50mm)
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