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Maize Drying as Animal Feed by Continuously Mixing Flow Hot Air Dryer Combined with
Infrared Radiation Heating
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Abstract
The aim of this research is to study moisture reduction of maize kennels for animal feeding by simulating

continuously mixing flow hot air dryer condition using a bucket conveyer and applying infrared radiation (IR) for
heating in order to enhance the efficiency of moisture reduction. In accordance with additional heating, the
infrared radiation area was installed at the position between the dryer and the bucket conveyer. The initial
moisture content (IMC) of the maize kennels was 20, 30 and 40% (wet basis). Subsequently, the infrared heating
with wave length of 1-2 ym was used for 1, 2 and 3 mins. The dried maize kennels were then tempered for 15 min.
Finally, hot air with temperature of 45 °C was blown through the kennels for 15 mins. In order to simulate this
process 6 cycles were tested. The results showed that the increase in heating time with the use of infrared
radiation leads to the decrease in final moisture content (FMC) of the maize kennels for animal feeding.
Furthermore, with different initial moisture content, it was found that the higher initial moisture content results in the
longer drying time and maize drying cycle in order to provide the moisture reduction at a safe storage level.
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Figure 1 The testing process: The simulation of continuously mixing flow dryer combined with infrared radiation

heating.
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Table 1 Final moisture content of 20 %wb  Table 2 Final moisture content of 30 %wb Table 3 Final moisture content of 40 %wb
maize IMC after drying with IR and HA maize IMC after drying with IR and HA maize IMC after drying with IR and HA
during time 1 2 and 3 minutes. during time 12 and 3 minutes. during time 1 2 and 3 minutes.
Final moisture contents (% w.b.) Final moisture contents (% w.b.) Final moisture contents (% w.b.)
Cycle (IMC 20 % w.b.) Cycle (IMC 30 % w.b.) Cycle (IMC 40 % w.b.)
1min 2mins 3mins 1min 2mins 3mins Tmin 2mins 3mins
IR 21.61 20.90 20.05 IR 28.32 27.35 2712 IR 35.56 34.63 34.87
1 1 1
HA 20.67 19.53 18.80 HA 27.65 26.88 25.82 HA 33.54 33.03 33.44
IR 19.62 18.76 17.87 IR 27.36 25.00 23.69 IR 32.57 31.81 31.49
2 2 2
HA 18.68 17.31 16.80 HA 26.78 24.60 22.24 HA 30.12 28.73 28.66
IR 18.28 16.43 15.54 IR 25.06 22.46 19.93 IR 29.32 27.23 26.75
3 3 3
HA 17.73 15.28 14.42 HA 24.71 21.59 18.45 HA 27.57 25.49 25.57
IR 17.32 15.03 13.79 IR 23.70 20.04 16.98 IR 27.04 24.65 23.92
4 4 4
HA 16.12 14.05 13.01 HA 23.04 18.31 15.34 HA 24.92 22.48 21.50
IR 16.01 13.33 12.16 IR 22.31 17.81 14.90 IR 24.43 21.79 20.41
5 5 5
HA 14.87 12.51 11.30 HA 21.23 16.17 13.34 HA 22.54 19.84 18.66
IR 14.95 12.04 10.58 IR 20.55 15.19 11.95 IR 22.18 19.08 17.65
6 6 6
HA 13.68 11.10 10.15 HA 19.30 14.01 11.49 HA 20.61 17.23 15.77

Remarks * IR = Infrared radiation; HA = Hot air; IMC = Initial moisture content
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Figure 4 Changes of final moisture content for IMC 40 % wb maize with infrared heating and hot air drying during each cycle
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