FOOD & MACHINERY

DOI:10.13652/.spjx.1003.5788.2022.81179

e ARk F%

EEETH BE 20618 | 202357 A | RAESHIM

[ X495 ] 1003-5788(2023)07-0125-06

=R EHEEEN

Numerical simulation study on temperature field of ice

slurry pre-cooled broccoli
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Abstract: Objective: In order to solve the problem of complicated
state in the process of pre-cooling packaging of fluid ice, it
provides a basis for the application of fluid ice in the storage and
transportation of {ruits and vegetables, fresh-keeping and so on.
Methods: Taking broccoli as the research object, the heat
transfer model of pre-cooling broccoli with fluidized ice was
established. The change of temperature field and ice crystal
particles during the process of precooling and storage of broccoli
was simulated by CFD. The effects of fluid ice crystal integral
number and mass ratio of fluid ice on broccoli precooling and
storage analyzed, and the verification

temperature were

experiment was carried out. Results: The larger the volume
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fraction of ice crystal, the more uniform the distribution of ice
crystal particles and the better the precooling uniformity; When
the mass ratio of fluidic ice was 100% , the fluidic ice could meet
the requirement of precooling temperature. Conclusion: By
adjusting the volume fraction and mass ratio of fluid ice and
reducing the redundancy of the upper space inside the packaging,
the pre-cooling effect of broccoli can be improved and the storage
time can be extended.
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Figure 1 Physical model of broccoli precooling
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Figure 3 Phase cloud images of ice crystal particles before and after ice slurry precooling
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Figure 2 Model meshing of broccoli precooling

packaging model
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Figure 4 Temperature cloud map inside the package before and after ice slurry precooling
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Figure 5 Comparison of precooling speed of ice

slurry with different volume fractions
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Figure 6 Cloud map of temperature distribution before and after 48 h storage of broccoli
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Figure 7 Comparison of  precooling  speed  and
temperature change between experimental

group and simulation group
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upper and lower layers of broccoli
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