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Abstract Domestic wheat cultivation is increasing, but research on drying and storage facilities after
harvesting wheat is insufficient. The circulation-type cross-flow dryers that are distributed in domestic
drying and storage facilities are rice-only dryers. When wheat is dried using them, drying time increases,
drying efficiency decreases, and there is low cost efficiency. However, it would be economical and
efficient to perform parallel drying using an existing dryer. Drying factors of parallel drying of domestic
wheat were analyzed for the circulating cross-flow type dryers that are popular in domestic drying and
storage facilities. Domestic wheat in the product state was dried in a circulating cross-flow dryer with
a capacity of 1 ton, and the drying temperature was adjusted by confirming the optimal drying method
and drying factors using a drying simulation. Considering the overall characteristics, a drying
temperature of 70T, a flow rate of 1,300 kg/h, and an airflow rate of 20 m®/min were appropriate for

parallel conditions. The results could be used in the design of drying equipment.
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Fig. 1. Design grain dryer
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Fig. 2. Sensor measurement location
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Table 1. Drying test conditions

Drying Temp.| Grain flow rate (kg/hr) Ail(‘ng?:ﬂ;;ite
50T
60C 1,300 20
70T
2.3 HAxE
Y5224e okl Az 2 9 A% T 147
ARE AFHeoH, AHT Ame DGEFEA

(PQ-510, Kett, Japan)E o835t =& HAIZQ ¥
312 #1598 12.0%, w.b. ol3lE =3 <d
AZE SIS A T8 & X F AT AR
FPLEHL ASABE2016 (S352_2_ R2012) 10g-13
0T-199] HAAH2SHHE o]8sllem, 33| W=
o P o8t 27|} EEgol A
AzAve} Aolsto] AxXAIZ] wE g #Ike] &
A3t Bl E floto] EHEE YERAIC™, Eq. 1 9]
g5to] g SEYEE Hgslo] BlsTH15]

M— M,
My~ My
where, MR = Moisture Ratio (dec),
M = Initial moisture content (%,w.b.),
Mo =
Mg =

MR (1)

Final moisture content (%,w.b.),
Equilibrium moisture content
(%, w.b.)

24 AX

4 204X

ARAHEE TE e &% lkgS AASH] A6
Q3 oAjolH, AMEZE ARS E5t] flsto
HAAE&(DB-150, CAS, Korea)g °l&d Ax A3t
59 ARTE &AL 279 FE FAY e
1 SIS ol8oto] dFo R Yeiglon, o
Eq. 2& ©o]&sto] AibslirH16,171.

BE
E=— (2)
where, E = Energy required (kj/kg-water),
Be = Burner energy (kj),
AM = Moisture removal amount (kg),
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Table 2. Drying rate by drying time

. Igitial F'%nal Drying Drying

Drying moisture moisture .

Temp. content content (tlﬁf) ©% V\r:agts/m

(%,w.b.) (%,w.b.) !

50C 19.5 11.7 840 0.51

60T 19.4 11.5 660 0.66

70T 21.1 11.8 540 0.94
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Table 3. Energy required for drying

A Fuel ]?ry Water Energy
Lo G | (kg |W/kevaed

50T 36.4 108.8 7.7 12,331

60T 25.1 110.4 10.0 8,398

70T 22.6 125.8 14.0 6,629
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