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A Study on the Improvement of the Circulation Dryer for Rapeseed

Y. H. Kim H. S. Choi J. K. Kwon

Abstract

K. H. Cho

H. S Yoon D, S. Kim

Current high oil price and the agreement on global climate change prevention have increased worldwide investment and

research on renewable energy.

In Korea, development of a rapeseed dryer for bio-diesel production has been started in 2007. Usually, rapeseeds are
harvested in early summer, because rice cultivation is followed right after rapeseed harvesting. Early harvest and bad

summer results in highly moistured rapeseed and development of artificial drying system is required to dry great amount

of rapeseed that couldn't be processed by sun drying alone.

The rapeseed dryer was modified from an existing circulation type grain dryer. Modification of the dryer was performed

with the aid of CFD simulation.

Drying test showed that drying rate of rapeseed was 1.51%/h and germination rate reduction was 4.5%p for the drying

temperature of 60°C.
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Fig. 1 Schematic diagram of a circulation grain dryer.

Table 1 Experimental materials
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Fig. 2 Measuring positions for airflow velocity.

2) UZAE

7h AR =3t

Az F B BA, XX s 5 2 o)
A REREE S A AxT FAAE 259
H3E SASIITE SRS A2 A S 8t
TEH EAMPL 100 QYT AAF dRHLETE
(DAQ32 Plus Historical Viewer, YOKOGAWA, Japan)=
71531 PCE AFd ARE FA= A48t olg 217]
<3 7] FiF FAO] 7155 o F-BHe] e LW
3t B35t

=

1

AZLEE 50T, 55C, 60CE Al AZAZ Y
Z2% T8 dsE ¥t AxE g 2]
& ST FUs S ARESt] 12412 AR

2
AR, Az Fl7lE 89 10% F2old AxE

pe

%
ofN I > A

AxSEE P02 B, FA9) FE5E =
dl2 4% Henderson ModelE #-83lo 418 Kim et al.
(2007)8] ATHAHE AHESISTHASAE standard, 2001; Koh
et al., 1997).

392

RH=1—exp|— K(T+ C)(100Me)"] 3)
_ 1/N

Me =0.01 [%] @)

714,

RH : B3 ths=(eT, db)

Me : FITTELD)

T :<%70)

K=0.00028, C=38.3729, N=1.7844
oh dokE

A
317] flsto] xR uet fAA B Bokadg FS
AN S Pokg AP A7 210 mm 47 ARl FHAE
72 -8 TR A4 o AR AHE HAE 100
P4 9& AR BAES ST ok vlE] £nld
NEE 25CE AAe F27)(F5A122) Hnjel YolFgl
T} 45 Wolg5E Alo] ME-EE ARSIt

3. 24 3 I

1. CFDNZ2olH

1) A% YR 85 A

7% 38 AR W VIR SARES Yehin 9o
e B A1FE B UE 03, #4139
2 Thes, ENE A R T e 98 972
HZET f410) REZRE FA3 HF/skEel 24 7]
7ol 437} FARE & F AUk

9 4 A2 R SE43} UM FES Yehln
2

30
5
I
i)
wn
S
1o
o
Mo
o
rir
N
4
ng
4
b
2,
X
Jo
s
r
oY
BN
N

1.19e+01
1.13e+01
1.07e+01
1.00e+01
9.42e+00
8.79e+00
8.16e+00
7.54e+00
, 6916400 |
€.28e+00
5.65e+00 Inl
5020400 [\
4.40e+00
3.778+00
3.14e+00
2.51e+00
1.88e+00
1.260+00
6.28e-01
0.00e+00

Fig. 3 Top view of airflow streamline in the dryer.
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Fig. 4 Airflow velocity and static pressure contours at y=0.26, 0.91 m, z=1.0 m and symmetric planes.
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Fig. 5 Airflow velocity and static pressure profiles along x-direction at the center location (y=0.91 m, z=1.0 m).
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Fig. 6 Comparison between measured and predicted airflow velocity.
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