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Fig 1 Paddy drying curve at different layers for
reverse air flow drying of one hour from top
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Fig 3 Paddy drying curve at different layers for
reverse air flow drying of three hours from top
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Fig 5 Temperature profile inside dryer for reverse air
flow drying three hours from top
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Table 1 Drying Time, Total Energy, Drying capacity, and Average Drying rate for different drying

methods
Average Drying rate Drying Capacity Total Energy . . .

% h'l) (Ton/m’h) (M/kg water) Drying Time (h) Drying method
0.49 0.012 79 16 hS
0.95 0.018 62 10 hR-1h
0.94 0.019 60 9.5 hR-2h
0.95 0.023 49 8 hR-3h
0.63 0.016 67 11 IS
0.75 0.020 48 8.3 IR-1h
0.76 0.022 46 8 IR-2h
0.98 0.023 41 7.5 IR-3h

h=high moisture, I=low moisture, S=single direction air flow drying, R-1h=reverse air flow drying-1 hour from top,
R-2h=reverse air flow drying-2 hour from top, R-3h=reverse air flow drying-3 hour from top
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Table 2 HRY for different drying methods

HRY HRY HRY HRY
(mixed grains of dryer layer) (bottom layer) (middle layer) (top layer) Drying method
(%) (%) (%) (%)
72.34+0.68" 63.65+1.93° 71.75+0.96° 72.61£0.52% hS
65.8842.21° 65.47+2.89% 68.47+1.47° 67.26+0.41° hR-1h
68.28+1.68% 69.84+1.71%° 69.68+0.76° 69.76+1.19" hR-2h
75.86+0.61% 74.98+0.83° 76.07+1.44° 76.28+0.36 hR-3h
72.16+1.83% 67.66+5.17% 72.0342.05* 68.54+3.04° 1S
68.86+0.08°% 69.27+0.23% 68.910.82¢ 68.18+0.16° IR-1h
71.21£0.37% 71.19+1.12% 71.92+1.15¢ 70.28+0.54" IR-2h
75.740.64% 75.11£0.75% 75.734+0.46™ 74.76+1.58° IR-3h

h=high moisture, I=low moisture, S=single direction air flow drying, R-1h=reverse air flow drying-1 hour from top,

R-2h=reverse air flow drying-2 hour from top, R-3h=reverse air flow drying-3 hour from top

Y'Y

Mean values =+ standard error mean (SEM), the same lower case letters are not significantly different (P >0.05)
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Table 3 Cooking properties and color of rice for different drying methods
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Water

" . . Elongation Solid loss Cooking Drying
b a L ratio u&t?il;e (%) Time (min) method
19.19+£0.35*  1.374£0.02" 67.36+0.93"  1.64+0.02" 2.74+0.21° 23.43+£2.2%  13.33+0.57" hS
18.93+£0.44" 1.38+0.18" 69.08+0.66"  1.65+0.08" 2.47+0.14* 23.7+1.05" 13£0° hR-1h
18.3+£0.18"  1.52+0.24"  68.64+0.71"  1.65+0.08" 2.58+0.33" 22.8+0.2% 13+0° hR-2h
19.16+£0.44" 1.51+0.12" 68.41+1.06"  1.66+0.05" 2.814+0.34"  22.06+3.18" 13+0° hR-3h
18.97+0.11* 1.34+0.11" 67.48+0.46"  1.64+0.03" 3+0.12° 22.83+4.21"  12.66+0.57" IS
19.17+0.54*  1.37+0.18" 68.49+0.51" 1.66+0.9° 2.8+0.08" 23.83+4.4" 13£1° IR-1h
19.24+0.11*  1.61£0.25"  68.18+0.55"  1.63£0.03" 2.74+0.09"  23.26+£1.29" 13.33+0.57° 1R-2h
18.95+0.48" 1.42+0.37"  68.41+0.7% 1.67+0.02% 2.66+0.14"  22.33+3.13° 1307 IR-3h

h=high moisture, I=low moisture, S=single direction air flow drying, R-1h=reverse air flow drying-1 hour from top,
R-2h=reverse air flow drying-2 hour from top, R-3h=reverse air flow drying-3 hour from top
Mean values + standard error mean (SEM), the same lower case letters are not significantly different (P >0.05)
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ABSTRACT

ARTICLE INFO

Non-uniform drying and head rice reduction due to non-movement of paddy
in common fixed bed dryers is one of the basic problems in rice milling
factories. In order to investigate and provide a suitable drying method with the
approach of creating uniformity in drying process, reducing losses, and saving
energy consumption, a two factorial experiment in completely randomized
design (CRD) was used. The factors were the initial moisture content (IMF)
of paddy at two levels (16 and 18%) and drying methodat 4 levels (one-way
air flow, reverse air flow in 1 hour, 2 hours and 3 hours and then continuation
of drying process the same as one-way airflow). The same drying air
temperature and air velocity was considered for all treatments. In both
moisture treatments, three hours reverse air flow drying has the highest head
rice (75.7-75.86%) and the lowest energy consumption (41-49 MJ/kg water).
The highest energy consumption with the amount of 79 and 67 MJ/kg water
was belonging tothe one-way air flow treatment of paddy with high and low
IMC (respectively).In one way airflow, dried paddy in 10 cm from the bottom
layers of dryer has the lowest amount of head rice (63.65%). In both moisture
treatments, the results of mixed layers showed that one hour reverse air flow
drying with values of 68.28-68.68% had the lowest head rice. Also, drying
method had no significant effect (P>0.05) on the cooking quality.
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