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Experiments on In-Store and Batch Drying

of Paddy : Energy Consumption !
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ABSTRACT
The objective of this paper was to study the energy consumption patterns in drying paddy
under various dryi'ng air conditions and drying strategies. It was found from the experiments that
ambient air drying with low air flow rate consumed final energy about one half of that drying with
high air flow rate. However, they were about the same when primary energy was considered except
the ambient air drying with high air flow rate which consumed primary energy much greater than

the others.

Ambient air with low flow rate should be used in slow drying. Ventilation at particular
times when relative humidity of drying air was not too high or continuous ventilation with controlled
relative humidity should be practiced. If fast drying was required, warm air with high flow rate

should be used.
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Table 1 Results of paddy drying. ( Final moisture content is about 14% w.b. )

Test no. 5 6 7 8 9 10 11
drying strategy 1 1 3 ‘2 4 5 5
moisture content, % w.b.
initial 18.30 15.20 18.70 20.60 18.30 19.20 19.20
final, top 16.50 14.90 16.60 16.80 14.70 16.80 17.80
middle 14.50 14.40 13.70 14.00 14.20 12.60 13.60
bottom 11.20 13.40 12.30 11.80 14.10 9.80 10.70
average 14.00 14.20 14.20 14.20 14.30 13.00 13.90
air flow rate 227 2.27 2.17 2.21 15.49 15.40 15.40
( m3/min-m3 )
depth of paddy (m) 1.60 1.60 1.60 1.60 0.40 0.40 0.40
ambient air
temperature ( °C) 27.70 29.40 29.30 29.40 29.70 27.70 27.40
relative humidity (% ) 77.30 78.40 65.60 73.80 77.40 65.10 75.90
temperature rise ( °C ) 1.50 1.20 0.90 2.50 0.70 15.80 15.30
mass of paddy before 410 400 410 420 89 95 97
drying (kg)
moisture evaporated ( kg ) 20.23 4.48 21.65 31.52 4.15 6.85 6.02
drying time (h) 144 48 216 144 42 9 9
energy consumption ( MJ/kg HZO )
- giving to the system and considering in final energy
mechanical 2.704 3.859 2.113 1.645 4.030 0.551 0.626
heat - - - 0.626 - 3.413 3.647
total 2.704 3.859 2.113 2.272 4.030 3.964 4.277
- not including losses and considering in final energy
mechanical 1.418 2.027 1.109 0.864 2.340 0.317 0.360
heat - - - 0.517 - 2.363 2.526
total 1.418 2.027 1.109 1.381 2.340 2.680 2.886
- not including losses and considering in primary energy
total 3.686 5.270 2.883 2.763 6.084 3.187 3.462
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Table 2 Results of paddy drying.( At the end of drying experiments )
Test no. 5 6 7 8 9 10 11
drying strategy 1 1 3 2 4 5 5
moisture content, % w.b.
initial 18.30 15.20 18.70 20.60 18.30 19.20 19.20
final, top 15.20 13.60 13.60 12.90 14.30 13.60 14.50
middle 12.90 12.80 12.60 12.30 13.50 11.20 11.20
bottom 13.10 13.10 12.00 12.00 13.10 9.30 10.10
average 13.70 13.20 12.80 12.40 13.60 11.30 12.10
air flow rate 2.27 2.27 2.17 2.21 15.49 15.40 15.40
(m” /min-m” )
depth of paddy (m ) 1.60 1.60 1.60 1.60 0.40 0.40 0.40
ambient air
temperature ( °C ) 27.40 28.40 29.80 29.40 29.80 27.10 27.10
relative humidity ( % ) 79.10 75.30 67.50 74.20 76.90 67.80 77.50
temperature rise ( °C ) 1.60 1.30 0.90 2.60 0.70 15.60 15.40
mass of paddy before 410 400 410 420 89 95 97
drying (kg )
moisture evaporated ( kg ) 21.67 09.21 28.06 39.37 4.78 8.50 7.90
dryirig time (h) 192 120 384 264 60 12 12
energy consumption ( MJ/kg H 2O )
- giving to the system and considering in final energy
mechanical 3.470 4.612 2.873 2412 5.422 0.594 0.637
heat - - - 0.986 - 3.431 3.690
total 3.470 4.612 2.873 3.398 5.422 4.025 4.327
- not including losses and considering in final energy
mechanical 1.822 2.419 1.508 1.267 3.131 0.342 0.367
heat - - - 0.814 - 2.376 2.555
total 1.822 2.419 1.508 2.081 3.131 2.718 2.922
- not including losses and considering in primary energy
total 4.737 6.289 3.920 4.108 8.141 3.265 3.509
Table 3 Energy losses at various equipments.
Drying technique Slow drying Fast drying
air flow rate 2.20 15.40
(m /min-m )
energy loss ( % )
frequency invertor 30.00 25.00
motor 25.00 23.00
heater control box if using 13.00 13.00
heat loss if air is heated 5.10 20.40
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