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Strength Optimization of Ventilating Container( 1) - Experimental Analysis

Jong-Min Park
Dept. of Mechanical Engineering, Miryang National University

Abstract

The design criteria of ventilating container is not provided yet in Korea. This caused strength reduction due to the

ventilating hole and bad ventilating performance. The purposes of this study were to survey the present situation of

ventialting container in Korea, to analyze the strength reduction on the atmosphere condition variation, and to

provide the criteria for the optimum design of ventilating container. The ventilating area of container was 141~
2.65%, and strength reduction due to the varied pattern, size and location of ventilating hole was 8.5~202%. The
effect on the strength reduction from the pattern and location of ventilating hole was bigger than that from the

ventilating area. Equilibrium arrival time of temperature and relative humidity was shorter as the ventilating area

was bigger, and temperature reached to the equilibrium state earlier than the relative humidity. There was no

significant difference on the ventilating hole pattern between equilibrium arrival time of temperature and relative

humidity and equilibrium arrival temperature and relative humidity if the ventilating area was the same.

Key words : optimum design, ventilating container, ventilating hole, strength reduction, ventilating

performance
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Fig. 1. Various ventilating containers used to analyze strength reduction according to the atmosphere conditions.
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Fig. 2. Sensor location in the container.
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measuring system used to analyze ventilating

performance.
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Table 1. The results of analysis for conventional ventilating hole patterns

| Packaging Dimensions Ventilating hole . Hand hole Ventllat)mg
Types|  unit, LXWXD. m Centroid location Size Centroid location | Slze -gred,
. L (x,y. ) 0axb | (yw | Oaxb | %
(140.45.0), (140,200,0) 40
U ’ ’ 45%20 7
#01 15 410x295%245 (0.45 160) 3250 (0,195,160) 60x20 2.3
(100.45,0), (240,170,0)
P o 0
#02 15 430x325%230 (350.70.0). (0,40.210) 3 (0,170,165) 60x20 1.86
(80.145.0), (105,35,0)
PO T 30
#03 15 430x325%230 (240 145.0) {0.145,155) 60x25 1.86
(35,150,0), (210,35,0) R
O Y 30
#04 15 415x300% 250 (305.155.0) (0,150,140) 60x25 1.87
(185,110,0), (325,50,0)
’ v 0 ’ » O
#05 15 430x325%x225 (380.165.0) 3 (0,170,160) 60x20 1.90
#06 15 410% 295X 255 {80,170,0), (305,40,0) 30 (0,165,145) 60x20 141
(185,105,0), (220.45,0)
B T 0X2 2.01
#07 15 430x325%230 (250.170.0) 30 (0,155,170) 6 5
#08 10 415x320x175 (170,50,0), (235,130,0) 30 (0,130,160) 60%25 2.16
#09 10 415%x320%175 (120,30,0), (270.120.0) 25 (0.115,160) 60x20 1.63
#10 10 415x315%175 (85,120,0), (225,120,0) 30 (0,120,155) 80x 25 2.65
#11 10 415x320% 180 (130.30,0), (250,115,0) 25 (0.120,145) 60x25 1.77
#12 10 415x320x18 (70,70.0), (270,130.0) 30 (0,130,160) 70x25 2.29
#13 10 415%320%180 (105,20,0), (260,130,0) 25 {0,130,160) 75%20 191
#14 10 415%x320x180 (170,55,0), (235,130.0) 30 {0,130,160) 60x%25 1.77
#15 15 410x300x255 {(100,40,0), (325,170.0) 30 (0,170,145) 70%x25 1.67
#16 5 436x 325X 245 (180,55,0), (295,185.0) 30 (0,160.155) 60x 25 1.49

{Note] *)ventilating area/side area
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Fig. 5. Strength reduction according to various

ventilating holes.
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Fig. 6. Strength reduction according to various

atmosphere conditions.
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Table 2. Temperature and relative humidity variation in the container for atmosphere conditions of 2 C-rh 40%

and 23C-rh 95%, respectively

Temperature Relative humidity - - .
Types | (31C-rh40%—2C-1hd0%) (23T-1h65%—23C-1h95%) ,
e . . . equilibrium arrival equilibrium arrival equilibrium arrival relative
_ equilibrium arrival time. min , %emperature, T ! time, min * humidity, % ’
#01 42 4 217 91
#02 43 4 220 91
#03 52 5 279 86
#04 68 7 307 82
#05 110 10 ne no

Table 3. Temperature and relative humidity variation in the container for cycling condition’of temperature and

relative humidity

Types Temperature variation, % Relative humidity variation,_-%
#01 94 62 |
#02 92 61
#03 87 . 52
#04 84 40
#05 79 12
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