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Vacuum cooling process is the most effective way in reducing product temperature to the
desired points. The objective of this research topic is to investigate heat and moisture
transfer in vegetable such as carrot, under the vacuum cooling process. The experiments were
carried out with the trimmed carrots, having cylinder shape with 24 mm in diameter and
100 mm in length. The initial moisture content of carrot was approximately 89%.(wet basis)
three sets of final control pressure in vacuum chamber ,1.63 kPa 1 kPa and 0.33 kPa, were
set up in this experiment. The experimental results showed that the lower final control
pressure the higher the cooling rate. Moisture lost of carrot under the final control pressure
in vacuum chamber at 1.63 kPa , 1 kPa and 0.33 kPa were 1.62% , 1.87% and 3.77%
respectively. The cooling time in reducing the temperature of carrot at core from 27°C to
2°C was 11 minute for the final control pressure of 1kPa, and 2 minute for the final
control pressure of 0.33 kPa. In comparison with conventional refrigerator, vacuum cooler
can produce cooling rate 3 times greater than that of refrigerator. The energy consumptions
per one degree of reducing temperature of vacuum cooler and refrigerator were 1.73
watt hr/°C and 0.81 watt hr/°C. Numerical model of heat and moisture transfer was
developed using finite difference (explicit scheme). The simulation was performed and
compared with the experiments. It was found that the highest differences between simulation
and experiments regarding temperature at core,at 6 mm depth from the surface and on the

surface were 2.3°C , 3.1°C and 2.4 °C respectively.





