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Hgol, $FFEE $FTAEE F4%AA $FAT FAFZAY 7= 712 1lm, A=
1lm, ¥°] 06mZ A zZsgon, AEEHZFE 0.3m, O.6mi'3}.ﬂ, B71F MNES 28, 5.3,
75, 109, 138%°01X $5FS 0~70m/min®] B E WA A TAZEY $IFAYE 37
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AEAA $FAY FAEH-L 2(1)9] Ramsin BAA 2 o, a, b A5t AFA
A&t
AP/L = aVP2 + « v« o vt v e e e s e e e s e e e e (1)
Aq714, AP : A4 (Pa),
L : B3 Eol(m),
V:HAZ % 719 27 F5m/s),
ab . )J—"‘
(3) HA HAE 71EAEA
AERA AR HA gl 7S AAs7] A8 03, 06me] HAECE AR
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SART WolA AWFE L YAZUH ZAHE A Fews S0 BRI 2AS

Aot 2SR UHE FEH-L 1x1x064m(LxWxH) 2 s}gimri 57139 #3L 40x5mm
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Fig 1. The refrigeration method of bulk bin Fig 2. A view of bulk bin
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Table 1. Data of curve fitting for potatoes
in bulk with different bed depth

5
Opening | Bed- AP/L = aV 2
200 e ratio depth a b R
IBU”( density : 689k0/m'4| -/ 03m 2251 184 0972
150 2.8% 0.6m 2436 154 0.996
£ Average | 2075 1.59 0.843
E 100 - 0.3m 130.0 1.27 0.929
[ P ty2.8%
g . oros Y 53% | 06m | 1203 | 170 | 0991
5 P 7 HMPorosity5.3% A 1518 1 0042
g 50 : " APorosity7.5% verage : 15 :
2 v’ oPorosityl0.0% [osm Tima] i85 [ oom
g vl —Porosity.8% 75% | 06m | 1488 | 182 | 0994
ob 0.5 10 1 E Average | 1362 1.80 0.978
0.3m 110.7 1.38 0.969
-80 109% | 06m | 1162 | 171 | 09%
Superficial Air Velocity(cu.m/sec-sq.m) Average | 113.1 155 0.970
Fig 4. Airflow resistance for opening ratio 03m | 1307 | 221 0.9%
£ £ tat pening 13.8% 0.6m 114.0 1.73 0.993
ol potatoes Average | 1229 | 195 | 0977
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Table 2. Data of curve fitting for onions

l in bulk with different bed depth
_IBulk density : 636kg/m*
350 ~ Opening| Bed- | AP/L = aV® .
300 Mg Porosity2.8% ° ratio depth a b
__ 250 {{mPorosity5.3% / — 0.3m 326.7 1.65 0.933
E APorosity7.5% - 2.8% 0.6m 187.3 0.94 0.983
3 200 | ® porosity10.0% Average | 2430 | 128 0.751
g | ' 0.3m 1746 | 159 0.983
g 150 Hup ity13.8%
5 orosy _ 53% | 06m | 1391 | 120 | 0991
;5, 100 Average | 154.2 1.37 0.949
& 50 0.3m 154.6 1.49 0.965
o 0 ) 7.5% 0.6m 172.2 1.50 0.990
ob 0.5 1.0 1k Average | 160.0 1.47 0.974
-50 - - - 0.3m 243.3 1.74 0.980
Superficial Air Velocity(cu.m/sec-sq.m) 10.9% 06m 2178 159 0.9%
Average | 2319 1.67 0.985
. . . . . 0.3m 169.9 1.64 0.992
Fig 5. AlI'ﬂOYV resistance for opening ratio 13.8% 06m 1815 | 167 0993
of onions Average | 1745 1.64 0.994

Table 3. Data of curve fitting for mandarins
in bulk with different bed depth

400 —|Bulk density : 660kg/m_J—— Opening | Bed- | AP/L =aV" | .,
350 . o ratio depth a b

— 300 . — 03m [ 8334 151 | 0997
E J 2.8% 06m | 6649 | 150 | 099
g0 o Porosity2.8% Average | 8153 | 155 | 0984
g 200 B Porosity5.3% 03m | 3101 | 154 | 0992
a 150 A Porosity?.5% 5.3% 06m | 3777 | 141 0.986
£ 100 oros! i Average | 3194 | 141 0.927
2 50 @ Porosity10.9% 03m | 2725 | 139 | 0985
£ o =Porosity13.8% 75% 06m | 3336 | 154 | 0999
-500. 8-5 1+ 175 Average | 2858 | 144 0.988
Superficial Air Velocity(cu.m/sec-sq.m) 0.3m 3059 | 180 0.9%

: : 10.9% 0.6m 3108 | 147 0.997

] ] . . Average | 2016 | 148 0.972
Fig 6. Airflow resistance for opening ratio 03m | 2507 | 163 0.997
of mandarins 13.8% 06m | 2750 | 144 0.992
Average | 2535 | 1.44 0.976
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Table 4. The ratio of damage of the produces for the bed-depth and width of the
vent-hole(50km driven)

Ratio of damage in the bottom(%) Remarks
Items , Bed—depth
0.3m(4mm) | 0.6m(4mm) | 0.6m{(6mm) |0.6m(10mm)| (Width of the
vent—hole)
Potatoes 0.0 0.0 1.6 13.3 Loaded
Onions 0.0 0.0 0.0 - upper—tail part
Mandarins 0.0 0.0 - - of the truck
o dYEE 2 YFAy
A, &3, 72gEe] dusx: 9@ JAFIAS FAE] 98 FAARE AEAA)
qAstel g, AFE AYFE 2A0E, Gt FASEF 2do2 ALAZLYIA o
W EEEFL27MA] W4t AFE Table 59 2o] vehgth z7al, $u 7-d9] ouysye ¢
AZFe] FLAA= FA7E 081C/h(21.7—10T, 145413), 0.6, F57t 0.68C/h(15.3—

23T, 19417}, £0.35C, Z&°] 068C/h(13.7—17T, 18.8413}), £045CE YEFRTE,

Table 5. The velocity of pre-cooling and temperature deviation of storage

Items Velocity of pre—cooling Temperature deviation
of storage
Potatoes 0.81C/h(21.7—10C, 14.5417}) #0.6C
Onions 0.68C/h(15.3—2.3TC, 19A13h) £0.35T
Mandarins 0.68°C/h(13.7—17TC, 18.8A17h) +045C

% B4R AFNEFA A%
Fab, AR, AEL AERAG] 06mz AAE F ASNLAAZ vgHA] 45

&48¢ ZABAT Table 69 vehd A% o] H2ARe FAF HgAY AAAA
AZre 022 Ye, e WE AAAX Y Are 022 e Wetde) 79
FoHe 4AY 50%, BAEL 48%, BB L 462 Fol MEAvclolz 2 WAL Ao
2 bk gebd AFueRAY AU AT o 22 (20kg/B) e e ]
#4939 22 e¥e w4 g3,

Table 6. Performance and ratio of damage

Performance(sec/bin) Ratio of

Items Input Output - damage
dump dump Sliding Total (%)
Onions 30 40 50 118 0.0
Potatoes 30 40 48 116 0.0

Mandarins 30 40 45 114 0.0
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