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An Analysis on Fluid Dynamics and Experiment in Washing Tank
for Optimal Design of Ginseng Cleaner
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Abstract

Under the development of various vegetable & Ginseng cleaner, the internal flows of the cleaner tank
were analyzed via numerical simulations and experimental measurements. According to the numerical
flow simulations in the two-dimensional plane, the flow proved to be influenced much more by the noz-
zle angles and the most optimized angles were presented. Meanwhile, the experiments were conducted
in the 1/2-scale cleaner model and the instantaneous and time-mean velocity distributions were presented
quantitatively by a PIV (particle image velocimetry) measurements. The experimental results showed a
symmetric large-scale vortex structure which affected the performance of the cleaning. Although the
flow field did not reflect the real situation of mixing flow with Ginsengs, it would be helpful to the
deeper understanding of the flow characteristics in vegetable cleaner.
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Fig. 1. Cross-sectional view of the cleaner tank. The unit
is mm.
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Fig. 2. Schematic arrangement of PIV system.

A5E Cml44, CFL92, 6=10, 0132, C,~0.092
Zolztt.

A =

&5 sMolM ARE AAE W, Y+, ETE 7
A=} itk el Ugd AAzAL AF¥zA0EM &
= 022 AFsh 7 dF A 24 A
|30, ol gFIt ETFNAM FIFE W2 43
T WA she Aot o]& 4oz H¥
& ohe a7

dy; dy,

5 *Uc3; =0 (1
o714 n& AAE +3 g JeplH, Us o
F FERAN 7MY HFLEE ARSI 28
I =E39M Eoew UF /FFL Fol =29 &
T &5 3 24 el s AE $28 AA3
AL, =F SR £E E¥E I3 e 7}
Fatadct £ GF {5F Akl Yol ke WA
29 AAZALE WP (wall function)E AHEEINL
9, =& Yox F5E UF AEE AAA.

EH Uy

Y K|

Fig. 2& A7 4388 A% wAEE Holx
o Oie 2dAF)oly FHolad ¥ 2¥xE
4070 AHESHY 48 T =FHIRE o|FESF 3
Arh. Q¥ wBPZo|Y MATFFY FHAEE
=E st dAdMe 148 95 FHZ Tl
AHEE F Ao o] dRdMe B e &
Pz Aot O FFE A3 A% o

® Vegetable cleaner
@ Pump

@ Digital flow meter
@ Argon-ion laser
® Lens

® Hi-8mm camar

@ Monitor

® Host computer

® Printer



o8 ARIANEBS A4 A 25 (2000)

g f-FAelth, @HL argon-ion laser® ©]-&3ld
sheet lightg #4332 ©HS Hi-8 mm 7ol ¢
3 FdE Yot

HH71e] F& 4087 mmeln] e ZolE 550
mme]th. #$-ol zt 24 10709] EAR-ES 50 mm
A B7AOE R oM siete] WA FRoE
Z}zb 105 mm, 1497 mme] @& U AA =S
e 2E3AIAE R BATGE 58 AveE 2
gt} AE Ry W 2 73718 231 £ e
th, o] 2d dYoM e BAEE 25 AR o
sld 909 AETre FASIEE T T =5
9] BAEER A8t BF 24 sl of W {55
g FAE F U=E T AFE S0l Al
Hee JF-o QEAHO)A HYE FilY A2 2
HEZLIEE son e e 248
FRFEE fRez FHE Ao N7 I
9] Eol9} ZEE 3Tt =EL FTA Auwgel 3
7 3 mme] H¥57E AREdlgon wlEe SR
27HE Ayt

B dpdae M7 FHAA xEFS mEAL
o] 54 AT & UEE FUsAT

Fig. 32 dAl9 AFFARIE BT 9ot

PIVEoZA 22199 Feg AFsr] A% 27 sw
o] 2 ol22 o]y oM ERY UL AZFL 2
Aol HHgow ny] HEiM YIRS A8
thEAE 5, 1999). 281 o] A=E A%E ZHe
Y Axgded FAMch 94 MM 1509
mme 206 pixeldl 3FeL YAl vlFe] 1.224 &
o] vlE7t 2L 1007)ZE AEe] PVCEH YA}
A7 A E 8 AH GAUAE 4% T8l A
ZA A ol BUZ F golA g Ao g

Fig. 3. View of experimental model.
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Fig. 5. Diagram of cross correlation method.
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