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Dehydration of Unhusked Rice by using Impinging Stream Dryer
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ABSTRACT

Impinging stream dryer was suitable for the dehydration of materials having high moisture
content around surface. The objective of this study was to investigate impinging stream technique
for drying unhusked rice; of Pitsanuloke 2 which had high moisture content. The volumetric
evaporation rate, head rice yield and color of the husk after drying were investigated. The
conditions of drying were as follows: temperature, 130, 150 and 170°C; inlet air velocity, 20 m/s;
distance between impinging stream, 5 cm and paddy feed rate, 90 kg/h. From the experiment, it
was found that the moisture content of paddy and head rice yield decreased with the increase in
drying temperature whereas the volumetric evaporation rate increased with the increase in drying
temperature. For color, it was showed that the color after drying was slightly changed because

the drying time of impinging stream dryer was short.

Key Words: impinging stream dryer, unhusked rice, volumetric water evaporation rate, head rice yield, color

change for rice.
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Figure 1 Fundamental of impinging stream dryer (Tamir,1994).
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Figure 2 Diagram of paddy drying with impinging stream dryer.
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Table 1 Paddy drying with impinging stream dryer condition.

Drying 1" round condition by ISD

Drying 2nd round condition by ISD

1. Initial moisture content. 29.6% (d.b.)
2. Drying 1 round condition

3. Tempering 30 minutes

4. Shade dry 45 minutes by fan(Retained moisture)4. Drying 2 round condition

5. Shade dry 2-3 days

1. Initial moisture content. 29.6% (d.b.)

(Retained moisture)2. Drying 1 round condition

(Retained moisture)3. Tempering 30 minutes

(Retained moisture)5. Tempering 30 minutes

(Retained moisture)
(Retained moisture)
(Retained moisture)

(Retained moisture)

6. Shade dry 14 days. Before bring grain quality 6. Shade dry 45 minutes by fan(Retained moisture)

analysis 7. Shade dry 2-3 days (Retained moisture)
8. Shade dry 14 days. Before bring grain quality

analysis
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Figure 3 Volumetric water evaporation rates at different drying temperatures first round condition.
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Figure 4 Volumetric water evaporation rates at different drying temperatures second round condition.
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Figure 5 Moisture content (%d.b.) of unhusked rice under first round condition
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Figure 6 Moisture content (%d.b.) of unhusked rice under second round condition
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Figure 7 Head rice yield of unhusked under first both second conditions
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Table 2 Color change of rice under Impinging Stream Drying first round condition

amuNNaLUA (°C) L a b
130 80.35+0.40 0.52+0.02 15.80+0.44
150 80.41+0.15 0.48+0.04 15.7320.10
170 80.4510.20 0.47+0.10 15.61+£0.23

Table 3 Color change of rice under Impinging Stream Drying second round condition

*

* *

QAN BUWRAI (°C) L a b
130 80.86+£0.42 0.34+0.01 16.51+0.30
150 80.96x0.15 0.32+0.10 15.56+0.24
170 80.97+0.38 0.360.10 16.62+0.34
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