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Abstract

The objectives of this study were to develop and evaluate the continuous flow grain dryer for its drying
efficiency and output rice quality. The study was conducted in Department of Agricultural Mechanization, Faculty
of Agriculture at Bangpra, Rajamangala Institute of Technology Sriracha, Chonburi. The dryer consisted of
cylindrical tank with conical ends. The outer ring of tank was used as drying section, whereas the inner cylinder
was used as cooling section. The vertical auger conveyor provided in the middle of the cylinder was used for
recirculating paddy in the drying or cooling section. Bucket elevation was used to feed and to recirculate the
paddy during operation. Two 3-hp centrifugal fans with backward curve blades were used as air flow device.
Two sets of 3,000 Watts electrical heater were used as heating source.

The dryer was found to be suitable to dry paddy in the drying section when the cooling section was full
and the ambient air was forced through heater to drying section. The temperature of air was about 45 °C. The
paddy was dried from 23% to 14% moisture content at 367.5 kg/hr drying capacity and 3.56% per hour or 1.96%
per pass drying rate. The energy efficiency of the dryer was only 0.94 MJ/kg water evaporated. The electrical
consumption was about 27.3 kW-hr per ton of paddy. The quality of dried rice was compared with the drying of
rice by SATAKE testing dryer at 40 °C (control). The rice yield, head rice and degree of whiteness were different
from the control and were about 2.19%, 3.83% and 0.2%, respectively.
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Figure 1 Continuous flow grain dryer.
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Table 1 Comparision the performance of the continuous flow grain dryer in which the different conditions.

Experiment
Data
1 2 3 4 5 6 7
Ambient temperature (°C) 33 33 33 30 29 33 33
Relative humidity (%) 81 65 68 64 86 64 64
Drying air temperature (°C) 51 52 50 40 52 47 45
Initial moisture content (%wb) 23.20 22.01 23.34 20.64 21.82 22.05 22.01
Final moisture content (%wb) 15.75 14.12 14.97 14.83 14.26 15.73 14.89
Drying time (hour) 3.67 5.00 6.00 2.67 2.00 1.33 2.00
Air flow rate (mg/min) 14.04 2.58 2.56 13.78 3.64 3.60 3.60
Grain flow rate (m/s) 0.09 0.09 0.18 0.18 0.09 0.09 0.09
Paddy weight (kg) 481 720 701 701 447 456 735
Paddy temperature (°C) 35 38 35 32 35 35 35
Drying rate (%/hr) 2.03 1.58 1.40 2.18 3.78 4.74 3.56
Drying passes 7 9 7 3 4 2 4
Drying rate (% /pass) 1.12 0.87 1.14 1.79 2.08 2.61 1.96
Drying capacity(kg/hr) 131.18 144.00 116.83  262.88  223.50 342.00  367.50
Water evaporation (kg/hr) 11.60 13.23 11.50 17.93 19.71 25.65 30.74
Electrical consumption (kWh) 29.27 39.85 50.81 22.73 16.02 10.70 16.02
-blowers and heaters 26.74 36.42 43.71 19.45 14.57 9.69 14.57
-conveyors 2.53 3.34 7.10 3.28 1.45 1.01 1.45
Energy consumption (MJ) 105.37 143.46 182.92 81.83 57.67 38.52 57.67
Specific energy 2.48 217 2.65 1.71 1.46 1.13 0.94
(MJ/kg water evaporation)
Table 2 Milling quality of paddy.
Data Experiment
1 2 3 4 5 6 7

White rice (%)

Control 66.83 66.83 64.91 64.91 64.90 66.52 66.52

Experiment 65.23 63.67 63.43 62.95 62.43 63.90 64.33
Different 1.59 3.16 1.35 1.99 2.47 2.62 2.19
Head rice (%)

Control 51.24 51.24 41.63 41.63 41.63 45.56 45.56

Experiment 46.15 41.21 39.36 40.15 38.18 39.38 41.73
Different 5.05 9.99 2.27 1.88 3.45 6.18 3.83
Whiteness degree

control 45.52 45.52 46.68 46.68 46.68 46.10 46.10

Experiment 46.72 45.96 45.50 49.74 45.01 44.41 45.90

Different -1.36 -0.60 -0.12 1.49 1.49 0.35 0.17
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