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Abstract: Effect of vacuum cooling treatment on blanched cooking lettuce in tray was researched in‘this paper. Results showed that during
the vacuum cooling process, the temperature difference between the‘center and.the surfac%)oked lettuce in tray was very small, not more

than 1.73 °C, and the temperature difference was only 0.23 ‘C when cooked lettuce tempera

reached 10 °C. In addition, the cooling rate of

cooked lettuce per 1 kg increased with the increase of condensation temperature and cooling capacity. When cooling capacity increased from

37.5 kg to 150 kg, the cooling time was effectively shortened by.46.34%. Vacuum cooling also caused weight loss of cooked lettuce, and 1% of

weight loss bring about 7 “C temperature decline. This res

consumption, which was only 47.29% of energy consu

requirements by reducing the maximum condensate load:

ch proposed a two-step vacuum cooling mode to effectively reduce energy

itional vacuum cooling, and also lower condensate system equipment
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Fig.1 The curve of water boiling temperature changing with the
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Fig.2 Cooling curves of blanching cooking lettuce in the
vacuum cooling process
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Fig.3 ling curves of blanching cooking lettuce

ifferent condensation temperatures
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Table 1 Vacuum cooling effects of cooking Lettuce under
different cooling capacities

AIE FOAZEI10C BLAATIHZF KER
Z/kg B & it 18] /min 4 /2P EF 18] /min 1%
375 15.50+0.97 0.41+0.03 9.86+0.15%
75 29.48+0.83 0.39+0.01 9.81+0.21°
150 33.73+0.71 0.22+0.00 9.89+0.18°

Z: Fl—EYFEMRHATLEEFHEF (P<0.05)
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vacuum cooling process
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Fig.6 Vacuum cooling curves of blanching cooking lettuce
under different cooling capacities with condensate water of
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Fig.7 Cooling curves of blanching cooking lettuce under
different vacuum cooling modes
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Table 2 Cooling effects and energy consumption of blanching cooking lettuce under different vacuum cooling modes

s X, REAERIC A KA KEE
T1180~40°C T, 40~10C /min /(Kw-h) 1%
26.0°C+257C 26.0 25 3950+0.96  6.19+0.04  9.82+0.26"
25T 25 25 33.73+0.71 13.09+0.03 9.89+0.18° | 4
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Fig.8 Condensing load curves in cooling process under different

vacuum cooling modes
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