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Analytical Model for Predicting Degassing Pressure of
the One Way Valve with Ring Type Rubber Disk for Packaging

Jae Young Oh'*, Jin Yong Lee!, and Ha Kyoung Yu?

'Korea Conformity Laboratories
2Soft Pack Co.,

Abstract One-way degassing valves usually designed for coffee packaging are recently applied to the various food
packaging such as fermented health functional food or home meal replacement (HMR) packaging. The optimized degas-
sing pressure by food product is important factor for keeping effective freshness and improving preservation of the food,
therefore the development of degassing valves specified with various open pressure is needed. In this study, the mechan-
ical characteristics of the degassing valve with ring type rubber disk were analyzed and a mathematical model was devel-
oped to predict the open pressure of the valve. The model was verified with test results derived from several available
valves, and it may be useful in designing and developing a new valve.
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Table 1. Degassing valves of various open pressure level according to the application
Pressure level Shape
Manufacturer Typical application
P PP (Pa) Front side Back side
Roasted coffee 300-900
For a light swelling effect on packages for dry product 200-500 >
Goglio ® ~
For high pressure rigid packages 2,000-6,000
Bean coffee, Ground coffee, Dough, Soy etc 100-500
. D Q
Wipf . )
Microwaveable food 500-1,400 & g = 1
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Fig. 1. Structure and degassing mechanism of the one way valve with ring type rubber disk®: (F,) the outer atmospheric pressure; (F,)
the inner pressure; (F3) the oil capillary adhesion; (F,) the rubber elastic strength.
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Fig. 2. Free body diagrams for the mechanical analysis of the
degassing valve by the inner pressure, the oil capillary adhesion
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Table 2. Values of main parameters used in experimental and theoretical analysis

Components Parameter Unit Values
Bod Outer diameter of base degassing hole (H) mm 6.8
0
Y Inner diameter of base degassing hole (h) mm 4.5
Outer diameter mm 10.0
Cap -
Inner diameter mm 7.5
Thickness (t) mm 0.5, 0.6, 0.8, 1.0
EPDM rubber disc Inner diameter (d) mm 2.0
Initial tensile stress (o)) kPa 8
Viscosity cS 10, 100, 200, 500, 100
Silicon oil -
Surface tension (7)) mN/m 20.6
<))
Assembled valve - ! —
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Fig. 3. Open pressures of the degassing valve having applied the silicon oil with 10, 100, 200, 500, 1000 cS of viscosity to 0.8 mm

thick rubber disk.
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Fig. 4. Surface tensions of the silicon oil with 10, 100, 200, 500,
1000 cS of viscosity.
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Fig. 5. Theoretical degassing pressure-disc thickness curve and
experimental results for the degassing valves.
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