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Development of Rapeseed Precleaner and Cleaner for Biodiesel Production
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G. Yang

Mechanization such as machine harvesting, precleaning, drying and cleaning for rapeseed harvested with high moisture
content should be accomplished for biodiesel production. In addition, machine drying and cleaning is inevitable in the
mechanization of work, just because rice should be transplanted right after harvesting rapeseed in Korea. Particularly, early
harvested rapeseed with the combine have high moisture content and undesirable materials such as stalks and stones which
make drying-process difficult and lower the efficiency of drying. Therefore, this study was conducted to develop precleaner
and cleaner which could remove foreign substances from harvested rapeseeds. The precleaner consists of throw-in hopper,

conveyor, feeding hopper, two precleaning sieves and discharging sections. Precleaning capacity was 1,505 kg/hr in shaking
frequency of 370 cpm (cycles per minute) and tilt angles of between 5° and 7°. The efficiency of precleaning was between
90.9% and 91.5%. The cleaner consists of feeding, shaking, blowing, cleaning and discharging sections. Cleaning
performance was 435.4 kg/hr in the number of rocking motions of 475 cpm and tilt angle of 10°. The ratios of cleaning,
foreign substances and loss were 96.5%, 3.5% and 0.2%, respectively.

Keywords : Biodiesel, Rapeseed, Precleaning, Cleaning, Bioenergy

1. B

/‘ﬂﬁlt— TIARE A7 7MY FEsoE dF oA

FEY 2l tulste] diAeluA Zie el d8s
ATk AR 24 who] o x| & Hlo] QA
(F712)EFE Ass 24, A4 4 714 289 A7), F
7] 9 AE3let 84S deitk g3 o] emiAs A4 7}
T AERRH ANE FT1ES Tk o] Fole oA
AE, UWrek AE, AR T FAE 9 BAE, g4 AR,
TAAE 2Y7), A 2d7] £ 7714

7]€°]J_

, B B 5A
H71E5S ¥33.

Hlo] QX AAF T kg ARgo] 7FEEl] Wil Z+
oM RS 581 ok PlgE A=Y 5% 59
AME o] gste] Q1ZEkE TE31e] 20053 185% JE <) 1}
o|oEhE-S AT Bebdo] 1749 lE, EUZt 99
ZEE Aatsigitt vlol et A9 EU 35S FHL
£ 2006 Y 2F 45051~500% E5 AR oA o] F 54
o] 2689 0% 7P W, T th ojgdeol, E3A &

02 RAtero] WriMarcos 5, 2006). =9 % 20063
9%%4 Ho| T AE QAL T BFgo] uln|gh 3| vF
3 QLo A dR7HA 0] Aol whet 11 Ak Bl
e Aoz AYAT(A 5, 2006). o]l we} upo]

This study was conducted by the research fund supported by National Institute of Agricultural Engineering (NIAE), Rural Development
Administration (RDA). The article was submitted for publication on 2008-7-21, reviewed on 2008-8-7, and approved for publication by editorial
board of KSAM on 2008-8-12. The authors are Nam-Hong Cho, Senior Researcher, KSAM member, You Ho Kim, Senior Researcher, KSAM
member, and Gilmo Yang, Researcher, KSAM member, National Institute of Agricultural Engineering, Rural Development Administration, Suwon,
Korea. Corresponding author: G. Yang, Researcher, National Institute of Agricultural Engineering, Rural Development Administration, Suwon,

441-857, Korea; Fax: +82-31-293-9752; E-mail: <okmomo@gmail.com>,

230



odx] YA Al FAlet 22 v AERE Tk
A8 AMEAE FEA =1 Y

ZTUYA T vlol o)A A58 FAE shr] S8l 2007
HE} 200997k 3d 5ot Bk BAY, A, A|Fol| 1,500 ha
AFo| FAE AASHs AIEAIIE FR8H glor olF
BAEAE AFHORF 5000 ha7hA] S AlZolt)o]
A5 5, 2005). A SElvEte) S FEE F AR o
Jodo] o] x)7] ol XA AQ glo] nETE A
2 Fgo] "ok wehA VA FEe F sz g
5 71A57t 5o F o|Fofzjok gtk &3] FulRleE
Z7| 8% FAFAE A7, AR, &, & F2e 5
4% o]E4o] ¥3tEo] AxYe] T@sly, ARGES
A7) Qlo} AxAMAE] Ao 2PN Aglo] Bast
ok 3 24 A o] Fe Axgio] ojFoiAn A
rlo] o tj 4l Aake el F2 fARhE sk Al
o] Wefxjojo} Fitl.

b £ Ao AREAEHRE HRlEE 15T FAF
Ao 27), AX| 5 olmAE AEHoE XY T & Q=
ZAX7N 9 AZAY T A FATE Ak g A%
AAzAL st FXAVNE Adshed 2 53] Aok

z

(]
N

ol |

R

r

2. K2 Uty

It BARE

ZAM Aol ARESE ZAAEE 200739 % 680 A G

J. of Biosystems Eng. Vol. 33, No. 4,

ola} 4813 Mil(Brassica napus oleifera L) F528 £
712 30%(w.b.)oIATh FrIRICE et GAlE Aol
= AF), 7] T 2F 10~15%2] o15Fe] E¥H] Ut
SRR F7)E 099~2.64 mm HHo|, BH =
1.79 mmo]3itt.

A Aol AME TAARE A2 FAR HF e
10.0 %, YA A7) BZ= 0.99-2.64 mm(FT 27 1.79 mm,
ol AlE 12.465), FHFS] FAE 4.07 golth

L. AREA

1) ZZM7]

7h NAE 74

I8 12 FAER 234 ALY F34S vk Zlojt
ZAA7E #4) duig Faske 33F, A drl F 14
27U 24X 9L 2 o] 2-E A7) AT All 2YAEA
ok A5 A gl fAFAE SE7) A A 23
AAR o]RojX AR, FHE FEAE gFE A
£3517] 9% WERE T Aok Al 2284 8t
Z07 WX =Y BAIES 22 F JUEF A &
Fdes FYRAE 399 s AAQA 2A0)E F
Wahas AE, 2Fe] 5 Z o)EZL B Aol A
o7 ety FAIEAN e ® "olA sfaAleAt &
Aol g A o A fA9) olEH S el S
go] tk 18 28 A AlARe] AJFY] Aol 1
g 32 Jfakgl 234719 ARRleld,

Loadin Transferring Feedin The 1% precleaning The 2™ precleaning Discharging
€| —> |(Side wall conveyor)| > €| —> | (Wire netting) | > (Shaking) —> | (Buket elevator)
Fig. 1 The working process of the precleaning system for rapeseed.
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Fig. 2 The schematic diagram of the precleaner for rapeseed.
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Fig. 3 The prototype of the precleaner for rapeseed.
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Table 1 Specifications of the precleaner for rapeseed.
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Item Remark
Size (LxWxH, mm) 4,135%820%3,950
o Size (LxWxH, mm) 1,200x1,100x1700 (Quantity 550 kg)
Throv;:ng-m Type Roller for dicing up and trommel screen
Transfer Size (LxWxH, mm) 3,835x740%2,500
Type Side wall belt conveyor
The number of layers 2 layers by the upper and lower sides
The 1% precleaning LxW(mm) 1,600%609 (Triangle screen : 5.5x5 mm)
. (the upper layer) Type Wire netting chain conveyor with rotor
Precleaning ” - -
The 2™ precleaning LxW(mm) 905%550 (Circle screen : @3 mm)
(the lower layer) Type Shaking screen with the hanger
Shaking stroke of the hanger (mm) 6
Discharein Size (LxWxH, mm) 360%160%3,950
ging Type Bucket elevator

(a) Wire netting

(b) Rotor on the wire netting

Fig. 4 The structure of the 1% precleaning conveyor.
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Fig. 5 The structure of shaking screen for the 2" precleaning.
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Fig. 6 The Schematic diagram of the cleaner for rapeseed (unit:mm).
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Table 2 Specifications of the cleaner for rapeseed.
Item Remark

Size (LxWxH, mm)

1,750%1,950x3,020

Feeding Size (LxWxH, mm) 1,280x700x1,370
Type Bucket elevator operated by speed change motor
Size (LxW, mm) 1,575x910
Screen shape and size Banded screen with rectangular slits (4.5x0.6 mm)
Type Rocking type shaking sieve with air blast
Cleaning Tilt angle (°) 9~11
Stroke of the shaking hanger (mm) 8
Shaking power (ps) 3
Air blast power (ps) 5
Discharging Grades 3

800 )
The lower side I _—"f Rapeseeds supplied from

4 the servige hopper

Empty
seeds

1580
Bieyasiq

[ oon

The upper side

(A) Structure of the cleaning sieve for rapeseed cleaner

(B) Design for the cleaning sieve

Fg. 8 Cleaning sieve for rapeseed cleaner (unit: mm).
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Fig. 13 Analysis of wind speed distributions for the cleaning sieve (unit: m/s).

237



Bjo1 2 YA

A RABR ZHA7) L A7) N

238

. Aydin, C. 2002. Physical properties of hazel nuts. Biosystems

Engineering 47:321-326,

. Cahglr, S. 2005. Physical properties of rapeseed (Brassica

napus oleifera L.). J. of Food Engineering 69:61-66.

. Carman, K. 1996. Some physical properties of lentil seeds.

J. of Agricultural Engineering Research 63:87-92.

. Joshi, D. C,, S. K. Das and R. K. Mukherji. 1993. Physical

properties of pumpkin seeds. J of Agricultural Engineering
Research 54:219-229,

. Marcos S. J.,, K. Géraldine, F. A. Luiz and M. N. André. 2007.

EU and US policies on biofuels: potential impacts on develop-

10.

ing countries. GMF-The German Marshall Fund of the United
States,

. Peker, A. 1996. The determination of some physical properties

of corn kemel. Selcuk University-The J. of Agricultural
Faculty 10(12):22-65.

. Rusinek, R and M. Molenda. 2007. Static and Kinetic friction

of rapeseed. Res. Agr. Eng., 53(1):14-19.
a8, 95, AU, sk £4%, BAT, 5. 1990.
TS INAS, FEAL

. Wi EE 2006, vlo] e AR BT} ALE] 3] v]4/HY] &

A, AR,
oV, 2434, wAls, A, 2005, Hlolorid B8 #)
WIS S A 0 BH ALY FLIER.



