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A Study on Unified Packing Standard for
Agricultural Products Based on Pallet Stacking Efficiency

H E.‘O] a ﬂ‘“'*“ ‘g%..‘
Kyo Suh - Jeong-Jac Lee - Byong-Yoon Suh

Abstract

Despite the variety in sizes and shapes of agricultural products, the unified standardization of packing has
been a long time necessity. In this study the stacking efficiency of packing standards for each box using
packing Monte Carlo simulation based on the standard pallet is evaluated. As a result of simulation the
unified packing standard for agricultural products is suggested by 550x366 mm. With this study it is
expected that the unification of the standards can help to increase the utilization of reusable packages and

to improve efficiency of agricultural logistics.
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Table 1 Standard of each species

Packing
standard . . .
(mm) Species and transaction unit
Length| Width
275 | 275 |Watermelon (8~12 kg)
300 | 250 |Watermelon (8~12 kg)
314 | 235 |Apple (5 kg)
350 | 350 |Watermelon (8~12 kg)
366 | 244 |Strawberry (1 kg, 15 kg, 2 kg)
Apple (3 kg),
366 21 Wp;;ermelci(ng (5~6 kg, 8~12 kg)
412 | 275 |Spinach (4 kg), Chinese cabbage (4 kg)
412 343 [Spinach (10 kg)
440 330 |Apple (15 kg)
450 | 305 |Watermelon (12~18 kg)
488 305 |Strawberry (4 kg)
510 360 |[Apple (10 kg, 15 kg)
550 | 275 |Watermelon (10~22 kg)
Apple (5 kg), Strawberry (8 kg),
550 366 [Radish (8~12 kg), Spinach (10 kg).
Chinese cabbage (3~4 heads)
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Table 2 Packing standard of each material

Standard Packing | Packing standard (mm)

number material | LengthxWidth | Height

901;63;)12, Plastic 550 x 366 3502,3(1)80.
9014 Plastic 660 x 440 245
9015 Wood, Metal | 1100 x 1100 200
9016 Plastic 560 x 510 230
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Fig. 1 Stacking type of chinese cabbage, spinach, radish
(Type 1)

X
)
OOOO

Fig. 2 Stacking type of apple, watermelon (Type 2)
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Fig. 3 Stacking type of apple (Type 3)
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Table 3 Distribution of sample size and weight

Species Chinese cabbage Spinach Radish Apple Watermelon
Type 1 1 1 2,3 2,3
1)

Mean \A 160,57 12571 1486 o 88,06 2971

(rom) W, 181.71 166,57 00 8060 085 00
L2 280,57 196.86 326.29 : '

8 }

Std. deviation Wi 1607 11891 10.3% R 3749 14.448

(mm) W, 26.842 13.382 8,044 H 4310 20544
L 20.996 23920 27.980 : "
W, -0.639 0.363 -0.293

Sewes W, s oms  om W7 0B
L 0.304 0.341 -0,166 ' :
A 0.801 -0.286 -0413

Kurtosis W, 0971 0845 0572 E gzg; ggﬁ
L 0.260 -1.005 -0.146 ; ‘

Weight (g) 3,247 387 710 27 8,483

U W denotes weight, ¥ L denotes length, ¥ R denotes radius, ¥ H denotes height.

5 Weight is the average weight of each species.
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Pinwheel

Souree: Adapted from pafletization puides of ihe Nagoal Wonden Pallet & Container Association. Adiington, VA,

Fig. 5 Basic pallet master carton stacking patterns
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0<a<l, 0<8<1, 0<c<(WxL)
mxnXw,<20 kg

714, me A4 e AA47E, nd A=
Aol AAATE Jehld, ke FHER 14
of & EF ZHE di# FAYHNFTE YE=
g AFFoZEm, n, kE FE goE YA
9 AAQFEEE Z2A¥d. m, n, kE A ASFQ
%E 2 He, W& T33A Y], LS ¥R
o] doj, x= AFY U, yx= AEY Lo
2z} yeldit} a, beE m, n7lY A F P+ Y
ulg} dojolx ¢k IAAE LHES] kil HA)
F 3= Aoy, wot 548 B FFES Ug
pul= 4

V. ZEndY HiE osl HAs® Bl
Ho o @

71§ AP 5714 F5 thspe] EElsleR
A gl 71 E ol g3l AAEES BHT 2
%, AR 5714 EF FolM AEAE A
32+ 550 x 366 mmo] AMHE /1 &2 B
4E o4 HAage Fd= Aoz HrsHeH

Journal of the Korean Society of Agricultural Engineers, 47 (1), 2005. 1 19



ZHE AAELLE Teid FAE P4 BUAC B¢ A7

EF ZHE g A JAEEE 99% o1
o2 ¥ ¥A Jehdth Table 4, Table 5,
Table 6, Table 7, Table 82 Zt2te] H7lds}e
2 Jehd Zolth oM 323 RES ZYE
Z AA ol 2¥E AMEEE vad Aer
550 x 366 mm< barg] A2 2 EASAT
A F29 734 660 x 440 mmeo] ZEHE 7 AR
g0l 7MY &2 FYE VERIUA, 7189 &
B2 AR g 27|18t 550 x 366 mme &)
Aago]l 5% Rog e AIFAY 3¢
AT GREo] LA Fez A

Ho o 7|2 @& Fe vl wet 2 3
A 2T A neETE 443U 24 3
Aage vwsy] A Fo Bge £ A
7ol e¥ Aoz Az A4 20049 2
4 SARAE B8 AEZFH] "= AFXY
B¥ole w2d &3 doje 583 A7t €4
%or FERY Tol WS 4 AT ¢+ A
55 2¢ FAAEne 49 oG8 2= 18 3
A7t F& Rolths SRR @ACME £
AReMAY E2trE AAZE 2090] AAH:
650 x 430 x 250 mmE ARS8l FVA= 15 kg

Table 4 Evaluated results of chinese cabbage

Box size Stacking No. per | Stacking Ne. per | Stacking efficiency | Stacking efficiency | Pallet efficiency
(mm) box pallet per box (%) per pallet (%) (%)
550x366 217 16.25 63.49 63.38 99.82
660x440 4.00 1598 65.69 63.06 96,00
560x510 29 11.74 4965 46.88 9441
412x275 1.06 1064 445 4162 93.64
Table 5 Evaluated results of radish
Box size | Stacking No. per | Stacking No. per | Stacking efficiency | Stacking efficiency | Pallet efficiency
(mm) box pallet per box (%) per pallet (%) (%)
550x366 444 26.64 68.43 68.30 99.82
660x440 6.10 2442 65.57 62.94 96.00
560x510 503 2013 5452 51.48 9441
Table 6 Evaluated results of apple
Box size Stacking No. per | Stacking No. per | Stacking efficiency | Stacking efficiency | Pallet efficiency
(mm) box pallet per box (%) per pallet (%) (%)
550366 24.00 143.98 67.34 67.21 99.32
366x275 11.99 14385 67.20 67.08 99.82
660x440 34.69 13877 67.50 64.80 96.00
510x360 2187 131.}0 67.67 61.61 91.04
560x510 347 12588 62.22 58.74 9441
314x235 6.01 96,24 46.38 45.26 9757
440%330 1511 90,64 5881 4235 72.00
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Table 7 Evaluated results of watermelon

Box size Stacking No. per | Stacking No. per | Stacking efficiency | Stacking efficiency | Pallet efficiency
(mm) box pallet per box (%) per pallet (%) (%)
366x275 1.00 12.00 54.15 54.06 99.82
550366 2.00 12.00 53.66 53.56 99.82
660440 244 9.76 45.12 4332 96.00
450%x305 117 938 45,61 4139 90.74
550x275 113 9.02 4402 44,02 100.00
350x350 1.00 9.00 4448 4053 91.12
300x250 054 862 4989 4948 99.17
560x510 2.07 827 4243 40.06 9441
275%275 0.17 2.73 2345 2345 100.00
Table 8 Evaluated results of spinage
Box size Stacking No. per | Stacking:No. per | Stacking efficiency | Stacking efficiency | Pallet efficiency
(mm) box pallet per box (%) per pallet (%) (%)
660x440 6.75 26.98 66.41 63.76 96,00
560x510 6.08 24.32 60.76 5737 94.41
550%366 401 2405 57.29 57.19 99.82
412x343 257 2060 58.29 5446 9343
412x275 204 2038 4998 46.30 9364
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