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A Study on Reversing the Direction of Heated Air in Agricultural Product Drying
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Abstract

Drying process in typical flat-bed dryer is to force heated air through the agricultural product from the
bottom to the top of the container. In such heated air circulation, the product at each level is heated and dried at
different rate. Current solution to this problem is to transfer the product’s position in order to provide uniform
drying rate. However, this is not practical due to labor use and heat loss during the process. Therefore, to
eliminate this complicated task, alternating the direction of air is considered.

An experimental dryer is fabricated to improve hot air distribution system. Using two dampers, heated air
from heating chamber is split alternately to top and bottom side of the drying chamber and flows to moist-air
outlet. With this alternate air system, the product will be uniformly dried without transferring the position of product.

The tests are conducted with 468, 352 and 300 kg of longan contained in the container. The results
reveal that the average drying rate, moisture content of dried longan and time used for drying are 6.03% Md/hr,
18.55% and 51 hrs, respectively. The electricity and LP gas consumptions are 0.33 unit/hour and 0.10 kg/kg fresh

longan, respectively.
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Figure 1 Hot air flows up from the floor. Figure 2 1 Hot air flows down from the ceiling.
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Figure 3 Alternate hot air dryer.
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Figure 4 Loading Longan in drying chamber.
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Table 1 Average air velocity and flow rate at the orifice.

Port C Port D Note
Air orifce (m°) 0.12 X 0.50 0.12 X 0.50
Air velocity (m/sec) 6.1 5.13 Figure 3 show the location of C and D
Air flow rate (m’/sec) 0.366 0.31
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Figure 5 Average air velocity above perforated floor
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Figure 6 Drying temperature of the first test with 468 kg Longan.
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Figure 7 The change of moisture content in Longan Figure 8 Drying rate of Longan drying.
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Table 2 Results from longan drying.

Test No. 1 Test No. 3 Test No. 3 Average
Upper Lower Upper Lower Upper Lower -
part part part part part part
1. Fresh longan (kg) 234 234 176 176 150 150 -
2. Dried longan (kg) 65.27 70.3 40.6 43.8 48.4 46.8 -
3. MC of dresh longan (% Mw) 76.27 76.48 76.17 76.31
4. MC of dry longan (% Mw) 19.12 17.52 19.00 18.55
5. Drying time (hr) 60 54 39 51
6. Drying rate (%Md/hr) 4.96 5.53 7.6 6.03
6. LP gas (kg/kg fresh longan) 0.09 0.11 0.10 0.10
7. Electric. Cons (Units) 0.34 0.34 0.3 0.33
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