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Design and Application of Precooling Systems for

Major Fruits and Vegetables(|)—Primary Design and

Application of Vacuum Precooling System
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Abstract

Vacuum precooling leaf vegetable is one of the most effective
methods; and its procedures are to put the vegetable under a vacuum
chamber, let the water in the vegetable evaporate and then cool down
its temperature rapidly. This paper provides basic design information
of the vacuum precooling systems, and investigate the advantages and
disadvantages of the vacuum precooling system controlled by temperat-
ure and pressure. These results can be used as the reference for designing
a large scale vacuum precooling system, reducing the deterioration of
domestical leaf vegetables, and reaching the goal of producing agricultural
machinery by ourselves.
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! To avoid the frozen damage of the prewetted green onion and
! celery during the precooling process, the vacuum pressure must be set at
5.0 mmHg which is a little higher than the corresponding pressure 4.6
mmHg at temperature 0°C. For green onion and celery without prewet-
ting, the pressure can be set at 4.0 m.m Hg. After precooling, the
weight loss will be between 2.5% and 6% but the result will not cause
wilting.

Because the temperature differential between dry bulb and wet bulb
in the precooling chamber may be about 20°C, the temperature control
must be based on the wet bulb temperature, and set about 2°C to
prevent green onion and celery from the frozen damage.

To precool the green onion from the initial temperature 22°C down
to 4.2°C, it will take 13.6 minutes. However, it will take 11 minutes to
precool the celery from 22°C to 4.2°C. This result may be due to z
different tissue and ratio of surfaces and volumes between green onion

and celery.
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Fm o KEOHRES ~ MR KBRS
B CMRIEES » 1982)

hBs | MK EENBEY BhES | R RBEE
°C r%ml?g kcal/kg, °C Eml—?g kcal/kg
100 760 | 538.8 | 14 | 12.0 | 589.3
50| 92.6 |568.8 | 12 | 10.5 | 500.4
0! 5.3 [574.5 | 10 | 9.21| 5915
30| 31.8 |580.2 | 8 | 8.04| 592.6
28| 28.4 (581.4 | 6 7.01 | 593.8
26| 25.2 |582.5 | 5 | 6.54 594.3
24| 22.4 |583.6 | 4 | 6.10| 594.9
22| 19.8 |584.8 | 3 | 5.68| 595.4
20| 17.5 [585.9 | 2 | 5.29| 596.0
18| 15.5 [587.0 | 1 4.93 | 59.6
16| 13.6 |588.1 | 0 | 4.58| 597.1
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S IRENTHHEEE (¢4/s)
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S Qi=Qr+ Qs+ Qw
=21604-10--300
=2470kcal/h
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