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Summary

The authors have explored on the possibility of the separation of paddy and brown rice in a vertical
air stream. Some experments were carried out by a batch and a continuous feed system.

The pneumatic separation of grains are caused by the difference of these terminal velocity. The separ-
ating performance was affected by the ratio of grain to air, and by the behavior of grain in a vertical air
column, therefore the separating efficiency increased, as the column height increased and the feed rate de-
creased. The separating efficiency had a maximum at the air velocity of about 6 ~6.5m/s, which was the
middle value of the both terminal velocity of paddy and brown rice.

The collecting percentage of brown rice decreased. as air velocity increased, especially over the air
velocity for maximum efficiency. .

The choice of air velocity was critical in attempting to reconcile the conflicting requirements for the
both maximum brown rice collection and minimum paddy content in the product.

The free air stream velocity distrbution cross the column at the height of feeder was determined on 21
points, and the deviation was in the range of 7 ~ 8 % on each system.

In a large sacle experiment system, the best performance was 25 kg/h in brown rice collection with the

prechamber type, and the power requirement was about 200 W in various system.
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O 24.8 2.0~2.2 1.42 15.6 6.67 0.017 Bl
% @ 2.0 1.8~2.2 1.41 15.8 6.32 0.011 B2
X ® 15.2 1.8~2.0 1.34 16.0 5.82 0.022 FHi
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® 30.3 2.2~ 1.21 14.4 5.80 0.018
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7 6.0 4.4 0.24 69 73 0.6 65
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1) ZERIMEGE

113 EE RO R HEBICOWT, BNREY
NG A =% & UCGEE R, ZoKRENE R ORE

3.24 g/sec: @7‘1/‘7“\" ION—FY —

AEOBFRERT. WThOEEFRICE VT S BRI
BT 5 L i KEBEIE R N2 NLUUT OB T
DBEFIFHFIIET L7z, BEHZHFILEHE 6~6.6m/s Fi
BTRARE LR DD, BRFREROBINIIEE > TRISEND
HORGERIIEL A, IO OWEPNIIEBEROFER L
FLTHH, ZOEBEIZODWTIZT TIZHR~RT.

BRI EDFRE OGSO ERFR OB I
WY hHE, REMEICD X BANEREITE U TRy |&
BEL, ROTTLF v B GHREIDIETH 5 7-.
FAEICERIZFEFEETDH 55 5 BHBIROE N ITHIEA
BOEPHELTWEEVZ L.

B NIV E SRS - - 471y Bl =Y Bud7b: - N L P
TREMIET S 5. £REAFR & b ZORMEIE E IR KR
BN & 0 KU CIIBRIEDFEERY I E A LZT
T, EEER TR BRI 5 LA TE <
odo. BIRAFZEAE 6.6m/s 3 F Tk BHIE
TL, ZORIIBERLNIIRA.

H—1213 @K % /85 X — % & LT, BhiifiE L END
FRUHMBAROMBRESHREICOVWTORLAEZDDOTH
5. foERAFRICBWTH IS ORI FRREOE
MASH SN, WD BRI E I L CERICEL Y
5. BEHRRNOAREENREDOLILISS T ZhEFho

3.15 g/sec: [©GIE] 3.26 g/sec

; : e S e 4.35 g/sec
s = 6.34 g/sec
7.51 g/sec
e 8.91%g/sec
————— 10.22 g/sec
11.38 g/sec
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—— O—— 6.0 m/sec

. - — A — - 6.2 m/sec
BiEE --—- 8 —-— 6.4 m/sec
—— X —— 6.6 m/sec

....... # --ee--- 6.8 m/sec

q —_——®-—— 7.0 m/sec
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87 1F
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ﬁ o)
—— 2—
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— 4F

B—13  JaE & BB RSB ORI £R

ZLE, $2bbEBLEERDLLTEY, SElto,hs
W DI ERMMEOLENIT LTRE LI-E A TE
BTl B, B—133RFIREORKE I 5 S
HEBELDOBLETRLIZODTH S, WTHORES
R THBRKRBNDEL G2 Hm L) b ERERR THELL
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IWERERE (RFE) $£118 F15

34+ ATHY, BAREOHEMIBIDRLET S
BB HMAERLTWEZ Ehbh5b.
BEBFRICBV RN E L BEEEA LS8
L E, FAl—0BBELHICBWT1IHOE 2FO~OEH
OPHEIE, THbLbLSRMEIEVNED 572, & Ik
518 2 FOSEE UTHEELEVD) KL, 5B
BERMEFELICTH7-0ICI3AEE 0.2m/s FRES <
LaiihiE % bkd ol BEIRIEBRTH B0 5,
ROETORBELT LS EFMOKEYEL KBLL
TWEWizBTH59. LkdoT, BEARDENIC
X BRUMREO B 2172 ) Ba, REEEHICT S
LEFBTLOBYLE TR, £2C, BB D> THE
FEERE L THELL. SERIEBRORMICHTT
LESNEMERE B LTV E2S, SEEIEEERS
R, HJEBORE, FAEEOWEFEIRLLGE
CBWTH, BRMEL BT ALA0EEIILELLE
Aohn. BEIEL ENEFEEBRIRELLRY, F0
BRI ERS AR T TE, SRERoNE s
BieE) &b LA#ELE OBICERBERYS 72, £/,
BREIZB W TS ERIIBRTED 1 KA TEDb &
iz, B—14BRHEF /ST A -5 & L, FERITH
THRJIDEROHBAEOERERLAEZLNOTH S
A, BRREFELL T IBIEF—EDDHEEIIBVTE

1 l3 5 10 20 50
SEE (%)
R—14 SRS & EHAE R OB AR OBIR
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Q=0.6 Kg/min
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K—15 FEXEGAOEFIERE
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X sf O ERE \\\
O I FLF xR 5
o IEFIRI X
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SERE (%)

H—16 HBEAZO0.3%I23B1F 5L KENUCE

MHBEBKICE 7. DI EdE, FEREI—FIC
BAHEICERTHIEICE > TRIUFMASTETD
D, L2bEEICLHH#EL D BRIENESHTHS. &
B L ZRBINEORRIIBREICE o TUILALE
BEZT R,
RICEBFROENIC L HHER L BNDROBEZRE
R8T 5. B—150R7 & 9 ICE—BH ik & TiEXE s
R X 2 EBIHDEOLENII/NE L, WTFhd5EEEISS
RIECRIZIRIIRALE 25, T/, HERELZKEIN

17
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0.4

(kg/min)

o
0 I FLFr Iy N—H
o I R5|R

°~

A 1

50 100

10 Z|O SIO
SEE (%)

K—17 HEAFKO0.3% & LIBE0SREL LK
[R5 B D B AR

s b ®EIR

Gh-A/ﬁ—’_—!J_\\

5 T

(m/s)

F VA A AL ] 8.6

JBE
o
1

6.7

/\T/J_T*T—T—.\T_I\

5 4 3 2 1 ! 1 2 3 4 5
3=

X—18 EADEHES A

K—4  FAEGA ORER R
BB TLFrN—F K5

H16 1 (m/s) 5.85 6.36 6.11
716 2 (m/s) 6.25 6.63 5.97
£F#H(m/s)  6.05 6.49 6.04
LEE (%) 6.68 8.55 7.97

FERUWRAEOBRRDZEAFRDEBEVICE HEITKE
{gtprote. TOZEPLERFROVHAZBHLTS
B ZHIHE L L CHRMICBUINTE R B 2 Edhh
5.

2) nEE

WRAEEZ TP 5225 ChTEER LIFUSTEET



118 IWERFRE (B%) F11% £15

F—5 PrESHHOBEMRE

BhimE ol EG# FRE# (w)

(kg/min) (%) (m/s) EAME BRI
g 0.58 28.2 6.6 195 189
FLF v x=F  0.60 28.5 6.8 195 190
U Gk 0.60 27.4 6.9 194 192

HBHDS, FRFCZKANESERTTLILICRE. EE
DFERH SHBEAZ0.3% DA DHFEER L ZKENLER
BOZARBGEE (HEE) ORFRERLAZOHPH—16
EUE—17TH 5. RTINS HETREEIZVTH
DOFEBH AN T 2RV, MEEENICEEMRT A2X
KENGERE Z AR T/ E o7z, LA L, WTFhoik
BARDOEE b 5 EHEIB & £30% ORI ZKBIGHRE
3R KIC o7z, EINEDOL AL EHEFEIIISBEE
AEwd, WHEZZELEA0RESBEIZIS~
0% DEHEICHDLEVZE. ZDEEDEEIF 6.6m/s
BifgIC 5. L2 L, REBIIBWCTERERIRD
TWIETHMBE N Tg/s (25kg/h), BRI ET
10g/s (36kg/h) BETH 1, MEFERITFE WV LITVZ
T,

3) FEBIE D EE S AR
BAMRRICHEST AHET & LGRS ORES T A5
Fohs., FEBORESMOUEHEREE 41 LUK
—18ITR Y. HES A DEBNFIX 7 ~ 8 BRETH - 7-.
SBRMERE D S A TEHE O AES A DL > TV BHDTIE
b FEINAS, BESAOEE) LR b /NS Hl
FENBETORMIIEE LTV, IHIZEHRHOES
£B30THBHH, WAFMLD S ENICEAH RO
AR DOEHIETRKED o7, RIAES A A —T
& 7-DIIWE BT, BERANIL BES NS o7
Lo L, BEREEAEORS TGS, BlikicBirs
BES R OMEILFE L TnE. FLF v Y N—FD
BORGA DEEFRIIRDREDP 72588, F v v /N—FFE
DBINENT DTG LRRTD L ERMEN L7270k
ZzbNb. GIBD X HITERHROENIC L 5 TEG
HREIZED DD S DD, PIEFRD S A THEED IR
BIENT L FERTIRAWEEZ NS, EE, E
B CTOBKOBEHTELET DL, AREOEAHM LT
BAEZY D > THATARIMICE o TRALIIBE 2 LT
B ETEHT AL LHEMELBEE2T 500461

oo TOE)IBRIEASND Z EIZE - GEJUEA
DRINENDHE L, BRI ETLIIDOEEZS
ns.

4) FTEEN

BREBEFRIZONWT, BHHELBLZ 0.6kg/min
E—FIZL, FEERIFNITI0%ICLDH LD AT RE
LT, =MEBHEF GEITK K8) 2HVWCHBREEN 2
E L7z, HlEfREEER—5ITRT.

FTESH IV FROZERLFRITBNTH 190~200 w
BRETH ) KEELVA, FBROES B I H IR
Edolz. Tz, EWAHWEBROREHHIAEMROZFNL
DRKEDPoz. MEOERKICEEIDTHS.

WFRICE L, YUZBEBEORBETBLZ 200w (1/4
B o HEEL, Wi, ERNLREEOLEE
%R 600kg L35 & AREE * B X 7235 EiE
THIEPUETHY, ZORERHHIEY 4.6kw 27
b, KIERNEEIIELSHE CTH 545, EEHRIES
DHABICHNTUBEEY - ) OBBIEREL, 851
rEEBNOE»OATHRENH L EEZONS.

VM & ®

TARPEEENIRICADbAHLVWERE LT, LK
AR DT O E B ORI AR % F v
TERZITZV, EHICEETLHERTEHL2ICTS
LEBIT, FARMICE M EXTKRDOERN O HEMICD
WORET L7z, ELERGFRIIARDBEY TH 5.

1. RmEELRIICH Y, ZFLi: Newton HIIZHED
W22, BAOBEE/7RIICRES 0z T5.

2. MEENEICL 2ESAEEICBNT, #AEL
B LCRH L EPROBRTIMOPIHAT S L Z#
MENEEITEL o7z,

3. BRI RL 25 LBINOENTOSTEHD L <,
FHsA %=Ly, BHIRTRIIE L & o7,

4. E#E 6~6.5m/s T, BEHRFIIRKICERY, Z
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LRSS L B E TARDOER— L - LR

& D EEY iP5 & ZKRBIEIZSMICIET T 5.

5. #EplFowmEER (HF, EAE) Lo TEF
HREICERRD NG o7z,

6. BRI EDTENT 5 L BEJENOBR OZEE) LFEL
N, BIEERIIIITERNVICET T 5. ZKHBOMRA
ROFAEMRAZ0.3%ET5HEE, BAIEEIZ0.1ILUTT
RITNE R bR 57,

7. ERBEEE ORGP ORFIMERE LT
DD L, ROTT L F v =R FHREIDIETH -
7z, BAIBIEITVTNR G EGE 6~6.6m/s ik TRKIC
& 2 7:.

8. EGEDMW KI5 T 2 FE OO B (T HEM
L, S ECEILEGE & ERYERICH D, F KR
ICBV BAEER L BRI B ORI 1 kA Tkb &
nr.

9. EBIBHE & HELE O BRI BRITEE DL A 1T HhH
HoF, IFEF—EDHEERTREIEIIRAIZE 572,
L7245 C, FEREZREENO-DOHMEL TS
ENRTES.

10. BBAFEE0.3% & T AHEIC, HEE L ZKM
IR DRI EBGRIC & 5 TER R VA, ZKEGH
BRARECE» 572, LAL, WTFNOEEAFRTD
SRS HIE CLKBNGEE IR KICE 72, TDE
EOBRRKLKBPNEZE T T LF v ¥ )N—HlD 25kg/h
ThoTz.

11. BUEDGAIREEZ A B &, EEFRILT ~ 8 % D&
Bich ), AREIRLE—T, ROTEIIETH -7,
SEBIPERE (X B A DI — 721 T CEWNTORRL
DHBEBHPKRESEEL VDL LEEZLNS.

12. M 102 mm ¢ OFFEFE I X 5 EBITESH
it 190~200w TdHh o7z, LEHOREGH % iE5)E 8
L CHERE 600 kg DB % 558 I1CRE T 5 LRITE
BHIZH 4.6kw 1272 5.

13. EARMICE 2 E L ROSEREGIITEETH S
A, BAOREE BT L&, HEL)ONEE
BRUESHOE, LA TERAMEEZZLWEEbNRS.

FEDORRICE AL, HEXKROEARMICE 53¢

19

119

AMOERLIZHETH 5 L EDLEL 2BV, KEER
DRERIEZIRIC L DEEBRONY FY > 7ICET 54
BOMEII—EDREEEZLbDEEZ B,

# 33
ERICIERERFL, R, FEHS, A%,

HEFT, BE, SHESEROHNEZHEL. LT
HEERTARETHA.
X [N

1) BEBMYS D HREFEEMAN Y K7y 27, P649,
1985

2) FERIWAE | BAMEOFHERE BT 5 EERIIBFZE,
BEpEE, 11(4), P134~142, 1950

3) LWIE— : 28 A OB RO E ZXK D58
ek, B RFERE (B, 10(1), P75~86,
1986

4) REMB, IITHED | AR O (1), BHEE,
46(2), P238~242, 1984

5) T MERERS IS BT B RAIDEY (55 18),
MK RFFER, 10, P207~214, 1972

6) ZEEE, MmEAES | LAKKRENEICET AR
7, WAROBEIIOWT, B#sk 28(4), P232~
234, 1967

7) L G. Farran, R. H. Macmillian : Grain-Chaff Separa-
tion in a Vertical Air Stream, J. A. E. R, 24, p
115-129, 1979

8) W. K. Bilanski, R. Lal: Bihavior of Threshed Mate-
rials in a Vertical Wind Tunnel, Transactions of
ASAE, 8(3), p411-416, 1965

9) EHIE— : BRBFOKRKEEL L OBEENICBIT

B8, WERKFERE, 40, p9-12, 1982

TEIA, EHE—, FERT D - ZROEGEIC

BIY AHF5E, Bk, 43(3), p433-442, 1981

ZERKE RO T VA 50, BRI LEREM,

1965

12) FHIFEK [ AN, BEELE, 1960

10)

11)
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