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SUMMARY

I. Title
Research on palletization for improving distribution efficiency of exported fresh

agricultural products

II. Target

It is very difficult to export the fresh agricultural products to long distant countries
such as America and EU without any damage. Fresh exporting products would be met
very hazardous environments such as hot and cold weather, heavy trembles with rolling
and pitching. Therefore, care should be taken on tight fastening the products inside the
container and keeping the designated temperature and relative humidity.

In case of export fresh agricultural products by sea, research on products loading
method onto the pallet is very important factor for keeping effective cold air circulation
inside the freezing marine container.

In addition, the physical strength of outer box should be applied differently because
each agricultural product has its own character for packaging. There have been many
agricultural products researches for export packaging to the U.S.A. so far. However
they have never got desirable results which enough to apply it in real.

The main purpose of this research is to develop the palletization and containerization
for American export packaging of fresh agricultural products such as perilla leaves,

green red pepper and spinach.

M. Contents

1. Main topic



With three kinds of agricultural products such as perilla leaves, green red pepper
and spinach, this research is focussed on how to keep a freshness of agricultural

products during long time transport by sea. Details are as follows:

* Clear examination of palletization for cold air ventilation inside the container

» Optimization of package dimension for best loading efficiency onto the standard
pallet

* Best layout of palletized products inside the container

* Research on configuration and functions for the outer pack

 Selection of packaging materials for water—-proof pack

* Research on configuration and functions for the inner pack

* Research for the change of circumstance and product quality inside the pack

2. Results

a. packaging dimension

It is very important to develop common packaging dimension which can be

compatible both T11 pallet(1,100x1,100mm) and T12(1,200x1,000mm). Table 1 and Table

2 showed the details for inner pack and outer pack respectively.

<Table 1> Inner pack

classification materials dimension weight numbers inside
(mm) (g)
perilla leaves PP (40um) 155%190 40 50 bag
green red pepper PP (40um) 160x220 200 20 bag
spinach PP (40um) 260x320 450 9 bag




<Table 2> Outer pack

deal box dimension(mm)
classification . box type
unit(kg) length | width | height
perilla leaves 2kg corrugated board (SW-A) 370 330 170
green red pepper 4kg corrugated board(DW-AB) 370 330 170
spinach 4kg corrugated board(DW-AB) 490 295 220

b. Vent hole and material compositions

1) Each 2 round shaped bent holes with 30mm diameter can be provided both face 2

and face 4 of corrugated fiberboard box.

2) Material composition of corrugated box is as follows

* Perilla leaves : KLB175,/K2200, KLB175
* Green red pepper : KLB175,/K2200,K2200, K2200,”KLB175
* Spinach : KLB175,/K2200,”K3200,K2200,KLB175

c. Proper configuration of boxes onto the standard pallet

1) Box loading onto pallet

Table 3 shows box loading type onto both T11 and T12 pallet

<Table 3> box loading type

 box outer T11 T12
e L. dimension(mm)
classification Toadi Toadi
. oading ) oading
L A H |loading type efficiency loading type efficiency
Perilla leaves, | 070 1 330 | 170 | pin-wheel | 90.8% | column | 91.6%
Green red pepper
Spinach 490 | 295 | 170 | pin-wheel 95.6% column 96.4%




2) Best layout of palletized products inside the container

» Temperature in side the container should be keep 2C consistently.
» Existence of vent. holes do not give much influence to the cold air circulation

during long time storage with 2C temperature.

3) Container loading

* Twenty of T11 pallets are inserted into the 40ft container and showed 85.9% of
loading efficiency and same numbers of T12 pallets insert and 85.1%6 of loading
efficiency.

* Ten of T11 pallets are inserted into the 20ft container and showed 87.4% of
loading efficiency and same numbers of T12 pallets insert and 86.6% of loading

efficiency.
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T11 T12 T11 Ti12 T11 Ti12

11-20 12-11 600500 4 2X2 B, P B

11-21 12-14 600x250 2X4 4X2 B, P B

11-29 12-17 500300 2X4 2X4 B, P B

11-30 12-20 500x200 2X4 2X6 B, P B

11-56 12-33 300x250 2X2X4 4X4 B, P B

11-57 12-35 300x200 (2+3)X4 | 2X4+2X6 B, P B, S
11-63 12-38 250%200 2X3X4 4X6 B, P B
B : Block loading type P : Pin wheel loading type S @ Split loading type
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2,300mm o]/l HElojyel= W A A & &40ft, WX Hn] 2,320
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S A 37 H(ISO) N A A s 9+ ULS(Unit Load System) ¥+ I E 6% 5
ol 4 EU91,200x800mm, "¢ 1,200x1,000mm, 3+- ¢ - twte] 1,100x1,100mm 371 24
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ol ZHAFA e e APA P S F3le] <F 4>9 go] BEIAT. A, FauF, Alw

Ao e G Fehry bagl BT AP A ABste] HH Y A5E mEHALh
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T A A A 4= (mm) < F(g) A M
A PP (40¢m) 155x190 40 50 bag
EilF PP (40¢m) 160x220 200 20 bag
Al A PP (40¢m) 260%320 450 9 bag
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TE (kg)

i

60.2 63.6 62.1 65.3 67.0 60.5 54.7
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Product Hase
Product Coda
Datalfsle MName

Bolobnon Asf, [ ]

Vo lums U=ed BN 1 Box £ Layer
Avaa Ussd SE & 9 Eagax & Load
Fallet Type BS1100 Bl Box & Liosad

hitside Dimens ica Ha ighie
Lengch Widph Heigho Feo FECSS Cube

Beaw A70. 0 330.0 170.0 =n 4. a0 4_530 Fg 207ET7 =1
(FTT ] L10m. 0 Liod. o l580.0 2o 324.000 J394.500 By £.03 =3

11000

gh [}

<9 1> A, F13(370x330x170mm) ] T118 I E A )
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Froduct Naoe
Product Code
Datafile WNams

Zolution RaE. 1c
Wolume Used 1.3 % k] Bow / Layee
Arsam Temd 9l .6 % k) Layee / Load
Palleb sype ELIG Bl How ¢ Losad
furrids IMusmriom Teight

I.-lIrll;rI'.'h |_FE-1] Het ght Re b roEs Lubs
Bioix 370.8 3356 170.0 =o . ang 4. S04 Mg 20787 cm*)
Loaad LEQD, 0 LODG, 0 LETS. D =mn 324 000 3%4 500 Rg .4l

—

16750

1000.0 12000

1704
T30 i N ]

<9 2> A EF33(370x330x170mm)e] T128 I E A )
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Feeduct Hass
Poeduct Code
Datafile Hame

Bolumisn Aaf. L =

Wolume U=sd S5.6 & B Boe f Layer
Arsa Usad Bk & g Layer F Load
FPallet Type KEL1i00 TE Bom / Losad

Guceids Bimencion Haiginc
keEmgth Wi dtih Heaght Het reoms (= 11t

Box 484. 0 23E.4 L78.0 =a 4. 0Ba 4500 Rg 24E7) ca*d
Lioaed 110, o 1io0.4a LEB0,. 0 = ZEB8, 000 354000 Rg 2.08 &3

- ot
1100 L1000

e

<2® 3> AlFA(490x295x170mm)e] T113 A E A )
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PFeoduct Naae
Peedsc®t Corda
Dacalile Home

Solution Hed L E

Vo lums Claed L% B Box & [-ayern
Arwm Tumd Ok 8 & -] Layaxr & Lomd

Faller nype ELmD2 TE Baw 5 Load

buteids Dimesnzion Haight
Lengrh Wideh Hesighe Her Crzoss Cubae
Bon 450, 0 ERE.D L70.0 == . 0oa 4. 200 Bg CAETE ca™3
Lo ] 1Z00.0 Lopn. o 1575.0 = ZBE.000 3J5%. 000 By Z.0L m™3
1
. 10000

hEn

15750

12000

<9 4> A=A (490x295x170mm) o] T12% I E A A
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E 1> AQEF 2RA 4R 959 o 28 W
R 25 (0) FE (%R
(hr) g} 91 A g 9l A
0.0 24.6 22.1 62.1 61.9
0.5 -0.6 8.0 42.5 92.7
1.0 1.7 59 71.6 96.9
15 2.0 4.7 75.8 98.3
2.0 -0.2 3.6 424 99.8
2.5 1.8 3.0 68.8 100.0
3.0 0.3 2.9 475 100.0
3.5 0.3 2.5 47.5 100.0
4.0 -0.3 2.1 44.0 100.0
45 0.6 1.8 49.3 100.0
5.0 -0.6 1.6 40.9 100.0
5.5 0.2 1.5 46.0 100.0
6.0 0.6 14 48.6 100.0
6.5 0.6 1.3 49.5 100.0
7.0 -0.5 1.2 41.5 100.0
75 0.9 1.2 52.3 100.0
8.0 0.3 15 39.3 100.0
8.5 15 1.6 67.4 100.0
9.0 -0.1 14 43.4 100.0
9.5 1.8 1.3 68.3 100.0
10.0 -0.6 1.3 41.7 100.0
10.5 0.6 1.2 48.1 100.0
11.0 -0.6 1.1 40.3 100.0
11.5 1.2 1.1 58.1 100.0
12.0 -0.1 14 42.7 100.0
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Froduct Name
Product Code
Dabcafile Hams

Ba lutian Pel. 1C
Tolume Used 6L+ % 10 Bon ¢ Layee
Arsa Uemd iF. 4 & 1 Lagae / Load
Fallen Gype BOFT i Bor § Load
Bacaids Bimsnzion Taight
Lengt ¥idoy Beighc Het FEO=s Cube
Bae 1100, D L1400, Q I6R0. 0 =m &, Do 4. 500 Fg .8 w3
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EHED
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Peoduc s Name
Product Cads
Dacafile Hame

ZSolution AsE. 1 E

Wolime Lse=d B0 % % Zo Bow & LAFer
Araa Used BE.9 & 1 Layee / Load
Pallet type 40FT &0 Hom o+ Load

Buteids Bimsnsicm e ight
LeTsgyrh Width Heigho B T Gross Cubie

Box 1164. 0 L1m0. a3 1880.0 = 4. 000 4_500 Fg 2.0 w=*3%
Load L1Z¥a. 0 £340.0 £330.0 =n ag.ono 0000 EKg 7.3 =l
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Produckt Coda
Datalfile Heme

Bolueiom Pef LB
Wolums Dsed ED.7 % i
Araa Fead EE.E & 1
Fallen Type EOFT D
Sucslde Dizsnsicn B ighc
Length Width Hedi gt Het Fro==
Bowx 120D.0 10a0.0a 1676.0 =a 4. 00d &, 500
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Dom ¢ Layer
Layee / Load
Bor f Liead

Tube
Fi 2.00 m*3
Ry 3d.10 m*3

2M20

= O =)
28 B4



Product Name
Product Cods
Datafile Hams=

T luksern Pal_ 5 B

o lume Used BZ2.7 % <l Box f Layer
Araa Uiad E9.5 & L Laysx / Load
Pallet type 40FT 1 Box / Load

Outmide Dizsnsicm Buighe
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Dox 1290.06 1o00.0  1875.0 = 4. 003 4,500 Bg 2.06 =*3
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i
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<GE 21> ALFES AT 2o §FEAE (A F7F , bag 7] )

A A = AE B = e A=)l i) A N _
(ERER ST AL AL R R
A& No. 1 78.82 7853 0.29 0.37 4
A& No. 2 82.75 82.45 0.30 0.36 9
A& No. 3 79.47 79.32 0.15 0.19 5
A& No. 4 89.88 89.70 0.18 0.20 3
A& No. 5 77.95 77.69 0.26 0.33 5
A& No. 6 72.16 71.84 0.32 0.44 4
A& No. 7 77.23 76.78 0.45 0.58 4
A& No. 8 73.23 72.95 0.28 0.38 6
A& No. 9 69.30 69.20 0.10 0.14 3
A& No. 10 75.60 75.45 0.15 0.20 5
A& No. 11 66.79 66.43 0.36 0.54 6
A& No. 12 65.75 65.50 0.25 0.38 4
A& No. 13 59.87 59.63 0.24 0.40 6
A& No. 14 61.77 61.54 0.23 0.37 5
A& No. 15 61.52 61.29 0.23 0.37 6
A& No. 16 60.50 60.07 0.43 0.71 4
A& No. 17 68.72 68.26 0.46 0.67 7
A& No. 18 71.35 71.01 0.34 0.48 6
A& No. 19 69.50 69.29 0.21 0.30 6
A& No. 20 65.21 64.87 0.34 0.52 4

3 qt 71.37 71.09 0.28 0.39 5.10

117




<E% 22> QY gk = A (A E71F & bag 71 A)
(EIRER AL L AL R A
A& No. 1 83.25 82.66 0.59 0.71 6
A& No. 2 80.95 80.26 0.69 0.85 5
A& No. 3 66.88 65.92 0.96 1.44 7
A& No. 4 72.00 71.09 0.91 1.26 5
A& No. 5 74.99 74.37 0.62 0.83 6
A& No. 6 65.86 65.09 0.77 1.17 5
A& No. 7 62.59 61.83 0.76 1.21 7
A& No. 8 76.74 75.65 1.09 1.42 4
A& No. 9 78.49 77.38 1.11 141 8
A& No. 10 66.91 66.25 0.66 0.99 7
A& No. 11 66.71 65.80 0.91 1.36 9
A& No. 12 65.12 64.48 0.64 0.98 8
A& No. 13 64.88 64.35 0.53 0.82 7
A& No. 14 61.12 60.45 0.67 1.10 6
A& No. 15 73.18 72.20 0.98 1.34 6
A& No. 16 72.44 71.83 0.61 0.84 5
A& No. 17 73.50 72.30 1.20 1.63 8
A& No. 18 67.67 66.91 0.76 1.12 3
A& No. 19 66.42 65.36 1.06 1.60 8
A& No. 20 70.17 68.59 1.58 2.25 6
3 qt 70.49 69.64 0.86 1.21 6.30
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<E 23> AAFES AT 2o FEAY (A 1% A, bag 57 )
EERER Sl SRR I At R R I
A& No. 1 73.67 73.37 0.30 0.41 7
A& No. 2 68.70 68.39 0.31 0.45 7
A& No. 3 68.57 68.35 0.22 0.32 5
A& No. 4 76.97 76.73 0.24 0.31 6
A& No. 5 76.10 75.82 0.28 0.37 8
A& No. 6 71.12 70.75 0.37 0.52 5
A& No. 7 73.60 73.29 0.31 0.42 7
A& No. 8 64.26 64.02 0.24 0.37 8
A& No. 9 87.88 87.59 0.29 0.33 4
A& No. 10 76.22 75.97 0.25 0.33 8
A& No. 11 62.69 62.45 0.24 0.38 5
A& No. 12 67.45 66.93 0.52 0.77 6
A& No. 13 63.06 62.77 0.29 0.46 6
A& No. 14 67.06 66.63 0.43 0.64 7
A& No. 15 66.91 66.63 0.28 0.42 7
A& No. 16 62.63 62.21 0.42 0.67 6
A& No. 17 60.00 59.72 0.28 0.47 7
A& No. 18 60.63 60.34 0.29 0.48 5
Al & No. 19 71.21 70.66 0.55 0.77 8
A& No. 20 61.29 60.99 0.30 0.49 9
3 qt 69.00 68.68 0.32 0.46 6.55

119




<E 24> AAFES T 2o FEAE (A E71F A, bag 571 £)

A& # =k AE & = Zakzb gk | ek s g _
EERER ST R AL R R
A& No. 1 71.25 70.11 1.14 1.60 6
A& No. 2 66.64 65.35 1.29 1.94 6
A& No. 3 69.64 68.76 0.88 1.26 6
A& No. 4 63.52 61.12 2.40 3.78 5
A& No. 5 70.52 68.67 1.85 2.62 6
A& No. 6 66.35 63.95 2.40 3.62 5
A& No. 7 69.35 67.34 2.01 2.90 6
A& No. 8 57.58 56.62 0.96 1.67 8
A& No. 9 71.83 71.12 0.71 0.99 8
A& No. 10 75.19 73.37 1.82 2.42 7
A& No. 11 68.80 66.55 2.25 3.27 9
A& No. 12 70.79 67.62 3.17 4.48 6
A& No. 13 75.49 71.82 3.67 4.86 6
A& No. 14 60.06 59.56 0.50 0.83 7
A& No. 15 78.62 75.07 355 452 7
A& No. 16 67.06 65.22 1.84 2.74 6
A& No. 17 69.66 68.04 1.62 2.33 6
A& No. 18 63.17 60.86 2.31 3.66 6
A& No. 19 67.40 64.96 2.44 3.62 6
A& No. 20 72.78 69.90 2.88 3.96 5

3 qt 68.79 66.80 1.98 2.89 6.35
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