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Some Problems about the Vacuum Cooling Experiments
Hua Zezhao Song Xiaoyan

(Institute of Food Freezing Technology, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract In recent years, some papers have studied the vacuum cooling of food using small experimental devices. However there are
some inappropriate measures in these experiments, such as improper food applications, unsuitable sample number of food, inadequate
vacuum degree and too much water loss. Therefore, whether the obtained data and conclusions can be applied to actual production
still need further consideration. Based on the thermodynamic analyses of vacuum cooling, this paper introduces its main applications,
and analyses the vacuum pressure, cooling rate and water loss of foods.
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Fig.1 Schematic diagram of vacuum cooling system
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Tab.1 The saturated vapor pressure, special volume and
latent heat of water with temperature "

binls-2 &7 IKZER LA R
/'C /kPa / (m%/kg) / (kJ/kg)
0.01 0.6106 206.356 2834.20
1 0.6571 192.456 2498.43
2 0.7060 179.770 2496.05
3 0.7580 168.027 2493.68
4 0.8135 157.138 2491.31
5 0.8725 147.033 2488.94
6 0.9353 137.645 2486.57
7 1.0020 128.948 2484.20
8 1.0728 120.851 2481.84
9 1.1481 113.327 2479.47
10 1.2280 106.329 2477.11
20 2.3388 57.773 2453.48
30 4.2460 32.889 2429.80
40 7.3835 19.521 2405.98
50 12.3499 12.029 2381.94
100 101.325 1.6718 2256.28
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Fig.2 Thermal analysis of food sample in a vacuum chamber
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Tab.2 The maximum temperature drops and the minimum
water losses of foods during the vacuum cooling
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K100 4.18 30.60 6.1 1.63
JE 90 3.91 32.71 6.5 1.53
50 2.95 43.35 8.7 1.15
M 40 2.55 50.15 10.0 1.10
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