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Abstract In the 2000s, meat consumption per person in South Korea has increased by about 3% every
year. Recently, meat consumption at home in South Korea has been increasing further as external
activities of people have been restricted due to the spread of COVID-19. Accordingly, the production
of high-quality roughage is becoming important as a measure of the competitiveness of stockbreeding.
Italian ryegrass(IRG) is a representative winter roughage with good livestock preference and excellent
initial growth, so the demand for IRG is increasing rapidly. However, the IRG harvest period overlaps
with the rainy season in South Korea, and it is difficult to dry IRG due to its high moisture content and
thermal properties. Hence, we developed suitable dryers for IRG and compared their respective
characteristics. In particular, 30kg of IRG seeds with an initial moisture content of 50% were dried by
conveyor and fluidized-bed dryers, respectively, at 60°C. Subsequently, the optimal moisture content for
seed storage and distribution was found to be less than 14%. In addition, this study showed that the
drying time of the conveyor dryer was 20min. On the other hand, in the fluidized-bed dryer, the target
moisture content could not be reached even after drying the seeds for 2h, and the vertical deviation of
moisture content, in this case, was large. Therefore, it was judged that the conveyor dryer was more
suitable for drying IRG seeds than the fluidized-bed dryer.
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Fig. 1. Continuous Circulating Dryer
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Fig. 2. Experimental sample (a) A grain of IRG seed
(b) Seeds sample after the harvest
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Fig. 3. Each type of dryer for IRG seeds (a) Conveyor
dryer (b) Fluidized Bed dryer

Table 1. Description of dryers for IRG seeds

Specifications

Device
Conveyor Fluidized Bed
Power 37 kW, 380 V 23 kW, 380 V
Temperature: P.I.D
Control Control Temperature:
System Conveyor Speed: P.I.D Control
Inverter Control
PIN HEATER
Heater PIN HEATER 1250 W/ 1120 W
Heating 3000X1000X700 474X344X534
Chamber
Hot-air DTB-3803S, 3.1kW, DTB-413,
Drying Fan 220/380V 2.2kW, 220/380V
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Fig. 4. Changes of temperature and humidity in outside
&inside during the drying experiment (a)
Outside temperature and humidity (b) Inside
temperature and humidity

Table 2. Conditions for the drying experiment

Factors Conditions

Drying Temp[C] 60

Initial Seed M.C.[%.w.b.] 55.64
Initial Seed Weightlkg] 30
Outside Temperature[C] 31.8
Outside Humidity[%) 45.8

Inside Temperature[C] 37.2

Inside Humidity[%] 35.4

M.C. = (W;/ W,) X100 6

Where, M.C.: moisture content wet basis (%(w.b.))
W, loss in weight (g)

W,: weight of wet sample (g)

Setting the drying temperature,
then warm up until reach it

N 7
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X Z
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N
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Fig. 5. Flowchart of experimental procedure
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Fig. 6. Change of M.C. according to drying time (a)
Result of the experiment using a conveyor
dryer (b) Result of the experiment using a
fluidized bed dryer
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Fig. 7. IRG seed’s condition after drying using each
type of dryer (a) Conveyor dryer (b) Fluidized
bed dryer

=
UE

2
AZE®% w.b./h)
Dr = (mi—mf)/ Tif )

mi: Initial moisture content(%, w.b.)

3

]

o

mf: Final moisture content(%, w.b.)
Tif: miold mf7A 48% A% A7Kh)

W9 A TR0 UG MR FAT S
A23H7] 91 Eq. Q) AN Adlolo] AzxslE
A88) IRG 4 AZT A9, AYBL 87.92 %,
wbolRL, §55 A28 A8 BF 2L A% A
ZF o] 7 %, w.b.9) AUES Lrehigick. olza Z1H]
ool A%7] IRG Y5&2| AUBE §5%5 A%/
134] o) AGE Aole HYS T 4 UUck



olgz|et FolIFA(RG) A=Y AE #

Table 3. Results of the drying experiment using

drying devices

Drying Device Conveyor Fluéciijed
Inputlkgl 30 30
Final Moisture Content[%, w.b.] 11.68 17.18
Drying Time[min] 20 120
Throughputlkg/hr] 90 15
Power Required[kW] 35 23
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