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An Experimental study on the Pre-cooling Characteristics of Agricultural
Products Using the Vacuum equipment

Yong-Sung Park* - Jung-Hye Lee** - Seong-Gyu Kim*** - Kyung-Kun Kim***

Abstract

To maintain the freshness of agricultural products, because of stand away between produced
and consumer, we need refrigeration system that can supply to consumer at cold chain as soon
as gathering at the place of production.

General refrigeration system consist of refrigeration chamber or low temperature store. But the
vacuum technology to cool down the products have the merits its rapid cooling down interval
and saved refrigerator system,

Pre-cooling system suggest possibility get low pre-cooled temperature, suitable for fishes, meat,
vegetables, fruit etc. Pre-cooling system have the advantage in quality maintenance through rapid
refrigeration of ferment directly generate heat. Vacuum precool system’s principle is that water
saturated temperature is lowered according to the vacuum pressure established in the storage
chamber, the temperature of products will be lowered consequently, due to the latent heat of
evaporation of stored products. To established appropriate vacuum In vacuum stored chamber,
The rotary type vacuum pump was used to established the desired vacuum pressure in the stored
chamber, then water-driven gas suction ejector was used to maintain its vacuum. As the results,
cabbage took about 60 minutes to reach from 23.2°C to 4.5°C at SmmHg abs.

Key words : Vacuum(z1-g), Pre-cooling(4| vJ), Saturated temperature(X 3} 2 %), Vacuum pump
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® Vacuum chamber

@ Rotary type oil vacuum pump

® Water jet air ejector

@ Vapor/water separator

® Water tank ® Ejector pump

@ Data logger Personal computer

Fig. 1 Schematic diagram of experimental
apparatus.
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Fig. 2 Position of temperature measurement

Table 1. Experimental parameter

Pressure 5 mmHg abs.
Saturated 16 °C
temperature
. Water, Sprouted
Material beans, Cabbage
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Fig. 3 Vacuum pumping characteristic curves
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Table 2. Data of vacuum pre-cooling
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[a | eq | g |
kgl
Water |1,000| 984 16 203 12 | 30
Cabbage (1,846 (1,810 16 22| 45 | 60
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1,106 11,084] 16 179 | 10 | &0
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Fig. 4 Pre-cooling curve of water
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25 - | Vacuum pressure 25
B ®  Sprouted beens temperature
i ---@--- Saturated temperature
—~ 20 : 20 2
[ H L
~ [ ] B o
. T
& : E
ST ; 15 E
[] ‘%
= @
] <4
— =
@
g 10 —ﬁg 0 %
o L a
© T :
b =)
5 S 5 §
//— FE + ‘i. ..... i" >
0

0 10 20 30 40 50 60

Time, t (min)

Fig. 6 Pre-cooling curve of sprouted beans
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