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Analysis of a Typical Latent Heat Type Temperature—Control Package

JIAN Zong—chang' , PAN Liao', LU Li—xin'"
(1. Jiangnan University, Wuxi 214122, China;
2. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology, Wuxi 214122, China)

ABSTRACT: Objective To study the effects of the thickness and thermal conductivity of insulation material, the convection
coefficient and the temperature on the holding time of a typical latent—heat insulation package. Methods A model was built for
the typical latent-heat insulation package system by computer, and was then imported into Ansys. The thickness and thermal
conductivity of the insulation material, the convection coefficient and the temperature were changed in the model, and the time
required by the mimic to first reach the critical temperature was set as the holding effective time. The effects were studied.
Results The holding time was obviously influenced by the thickness, and there was a positive correlation. At lower values, the
changes of the convection coefficient, the thermal conductivity and the temperature had obvious impacts on the holding time.
Conclusion At a certain amount of coolant, the typical packaging system was significantly influenced by the thickness of the in-
sulated container, and the convection coefficient, thermal conductivity and temperature exerted obvious effects in a small
range.
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Fig. 1 Typical latent heat type temperature—control package
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Fig. 2 FE model of latent heat temperature—control

packaging system
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Tab.2 Enthalpy of PCM
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Tab.3 Material parameters used in the FE model
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EPS 12.77 0.031 1100
FLARAR 67.90 0.085 1600
PCM 1000 0.6 4000
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Fig. 3 Influence of the convection coefficient on holding time
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Fig. 4 Influence of the environmental temperature on holding time
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Fig. 5 Influence of the thermal conductivity of

material on holding time
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