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Experimental Study on Performance of Humidicooling Evaporator with Ice-slurry
in Precooling Cold Storage

Wang Zian Wu Weidong Yu Qiangyuan

(Institute of Refrigeration and Cryogenic Engineering, University of Shanghai for Science and Technology, Shanghai,
200093, China)

Abstract A humidicooling evaporator with ice-slurry has been proposed and applied in a small-scale modeling cold storage for the pre-
cooling of fruits and vegetables. Performance comparison experiments were conducted by changing the types of fillers, i.e., metal, plastic,
and paper, and cold medium, i.e., cold water and ice slurry, under no-load conditions in the cold storage with the storage temperature
and relative humidity as evaluation parameters. Then, a load precooling experiment was conducted with a baby cabbage as a sample. Re-
sults showed that under the experimental conditions, the heat transfer performance of metal and paper fillers were better than that of the
plastic fillers; the precooling time, with ice slurry used as the cold medium, was 1/6 shorter than that when cold water was used, and the
relative humidity in the cold storage could be maintained at above 90%. In addition, the load precooling experiment showed that the weight
loss rate of the sample was 0. 19% smaller than that of cold water. In comparison with the huimidicooling evaporator with water, the hu-
midicooling evaporator with ice-slurry could be operated reliably in the cold storage and achieved the working conditions of the low temper-
ature (3-6 °C) and the high humidity (>90%RH) for precooling more efficiently, and thus, is suitable for precooling and preserving of
fruits and vegetables.
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Fig.1 The structure of humidicooling evaporator with ice-slurry
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Fig.2 The principle of precooling storage system with

humidicooling evaporator with ice-slurry
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Tab.1 Key parameters of measuring instruments
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Tab.2 Test conditions of humidicooling evaporator with ice-slurry in small-scale cold storage
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Fig.3 Temperature and relative humidity of no-load cold

storage change with running time under different packings
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Fig.4 Temperature and relative humidity of no-load cold

storage change with running time under different coolants
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Fig.5 The vegetable temperature in cold storage changes with

running time under different coolants
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Fig.6 The relative humidity of air in cold storage changes

with running time under different coolants
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