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Stimulation and theoretical analysis of heat transfer during the

freezing process simulation of beef
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Abstract: Freezing is recognized as one of the important technology in
food preservation. Considering the change of physical characteristics
in beef under the process of the freezing, the equivalent heat capacity
method was utilized to process latent heat in phase change, and then
the computational fluid dynamics (CFD) numerical simulation tech-
nology was applied to simulate the freezing process and establish the
differential equations of three dimensional food freezing process.
Through the numerical simulation of freezing time, the error
between each experimental measuring point (T1, T2, T3, T4 and
T5) value and simulation calculation of freezing time were detected to
be 5.45%. 3.9%. 5.8% ., 4.24%. 5.8% ., respectively, and each
point temperature real-time simulation of the average error was
1.79 °C. The results showed that the numerical simulation could pre-
dict the beef to freeze time well.
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Figure 1 The freezer and put food
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Figure 2 Food put the position of the main view
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Figure 3 Cattle flesh highest temperature distribution curve
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Figure 4 Different time beef within each section temperature distribution in the cloud
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Figure 5 Vertical center section location beef cattle temperature distribution in the different time cloud
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Experimental take diagram
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Figure 7 Food center section of the experimental value of

measuring points
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Figure 8 Beef experimental value and simulation value of each measuring point temperature contrast
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