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Abstract 
This study aims to 1) design and develop the temperature reducing of vegetables and fruits machine by 

Hydrocooling (HC) and Forced-air cooling (FC) methods, 2) evaluate the temperature reducing of vegetables and 
fruits machine by HC and FC methods and, 3) investigate the cooling process and the physical characteristic of 
vegetable and fruit after cooling. The research is carried out by cooling down the vegetable and fruits for 12 hrs. 
Experiment also conducted by exploring the change of color and solidity of vegetable and fruits after being 
cooled and kept in the cooler for 240 hrs., cabbage and orange were selected to cooling in research. The 
assessment of the cooler s performance in 255 min, it shows that the temperatures of vegetable and fruits drop for 
5.0 ºC. The temperature of water in the tank reduced to 1 ºC. The rate of cool air 3.5 m/s and 0.105 m3/s, with 
temperature of 2.5 ºC. The water dispersion at 1 meter height resulted as 2 x 2.4 m. The electricity used 0.4 kWh. 
The cooler coefficient of performance (COPR) 2.01 removes heat from tank at rate of 180.06 kJ/min. According to 
the HC performance, the cabbage temperature drops to 8.21 ºC. and to 8.16 ºC for the orange. The FC, the 
cabbage temperature drops to 11.06 ºC and the orange drops to 9.95 ºC. The assessment of solidity, the 
cabbage and the orange cooled by HC method 0.99 kgf and 0.86 kgf, respectively while FC method reveals as 
0.95 kgf and 0.85 kgf, respectively. The color of the cabbage cooled by HC method was changed from initially 
green to dark green (L= 64.4, a= -10.8, b= 35.7) while the orange was changed from initially dark yellow to light 
yellow (L= 47.8, a= -2.3, b= 43.2). The color of the cabbage cooled by forced air-cooling was changed from 
initially green to dark green (L= 64.8, a= -24.6, b= 36.0), and the orange was changed from initially dark yellow to 
light yellow (L= 50.1, a= -2.3, b= 47.0). 
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1.  Hydrocooling (HC)  Forced-air cooling (FC)  
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                 Figure 1 HC and FC room                 Figure 2 Cool water tank                         Figure 3 Air tube 
 
2.  Hydrocooling (HC)  Forced-air cooling (FC)  
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Figure 4 Cabbage temperature measurement (a) Orange temperature measurement (b) Cabbage firmness 

measurement (c)Orange firmness measurement (d) Cabbage color measurement (e) Orange color 
measurement (f) 
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Figure 5 Reduction of cabbage and orange temperatures use HC (a) Reduction of cabbage and orange 
temperatures use FC (b) Temperature reducer machine (c) 
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