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Study of Orange Precooling using Evaporative Forced Air Cooling
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Abstract
This research aimed to study the performance of temperature reduction in orange precooling process.

The developed system was a 30 cm x 30 cm x 60 cm (W x H x L) cooling room. The electric fan was used to blow
the cool air through the fruit samples in the room. The cool air was produced by evaporate the 0°C of water on the
air-wet surface direct contact of cellulose layers device. The 3 kg of small orange (Chinese orange) with initial
temperature of 35°C at the center of the fruit were cooled using 3 levels air velocity (1.0, 1.5 and 2.0 m/s). The
results shown the lowest air temperature of this system was 20.8°C at air velocity 1.0 m/s with the highest thermal
efficiency 41.60%. At 2 m/s air velocity, the cooling pad had the highest heat remove of 6.70 kW and the lowest
half-cooling time of 23 min.
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Figure 1 (a) Arrangement of sample (b) Schematic diagram of precooling system
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Table 1  Effect of air velocity on cooling pad performance.

Air velocity Inlet air Temperature  Qutlet air temperature Performance Efficiency
(m/s) (°C) (°C) (kw) (%)
1.0 31.6 20.8 3.95 41.60
1.5 31.6 21.4 5.72 40.22
2.0 31.6 23.3 6.70 33.48

Table 2  Effect of air velocity on sample temperature and half-cooling time.

Air velocity (m/s) Initial temperature of fruit Final temperature of fruit Half-cooling times
(°C) (°C) (min)
1.0 38.4+2.4 29.6+0.8 20
1.5 34.7£2.3 27.3£0.4 24
2.0 36.6+1.5 28.6+0.5 23
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Figure 2 (a) Center temperature of fruit (b) The rate of cooling at various air velocities.
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