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Preliminary Study of Grapes Bunch Pre-Cooling by Use Cool Water Spaying
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Abstract
This research objective was to preliminary study the performance of direct cool water sprayed in pre-

cooling system. The grapes bunch was selected to be the sample in this study. The developed system consist of
the insulated pre-cooling chamber with a 38 cm x 61 cm x 71 cm (W x H x L) and circulating water pump
pressurize the cool water spraying for the sample temperature reduction. Testing the system by contain a 5 kg of
grapes bunch in pre-cooling chamber and after that, spray the cooled water in 2 levels of temperature (room
temperature 29°C and cooled water by ice mixing 1 °C) and 3 levels of spraying rate (1.5, 2.2 and 3.2 liter/min).
The results showed the cool water at spraying rate of 3.2 liter/min can reduces the grapes bunch rapidly in 3.2
minute of half-cooling time. The maximum of temperature reduction of grapes bunch in pre-cooling is 36°C and
the system has a 1.637 kW of heat reducing performance when use the cool water in pre-cooling system.
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Figure 1 (a) Arrangement of sample (b) Schematic diagram of precooling system
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Table 1 Effect of Volume flow rate on Half-cooling time and Quantity of heat

Volume flow Full-cooling time Half-cooling time Quantity of heat, Quantity of heat,
rate (min) (min) Full-cooling time Half-cooling time
(Liter/min) (kW) (kW)
Water Ice Water Ice Water Ice Water Ice

supply melt supply melt supply melt supply melt
1.5 30 60 8.5 7 0.093 0.295 0.236 0.843
2.2 16 22.5 3.5 4 0.169 0.432 0.577 1.515
3.2 16 27.5 3.5 3.5 0.161 0.400 0.586 1.637
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Figure 2 (a) The rate of cooling at various volume flow rate for water supply.

(b) The rate of cooling at various volume flow rate for ice melt.
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