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Aerodynamic Characteristics of Buckwheat Receiving the Cleaning Wind

Yuko UEKA*!, Masami MATSUI*, Yuya AOYAGI*3, Shin MIURA *2

Abstract

The grain loss, a standard for determining the operating performance of for multi-crops, is 2% for
paddy, 1 % for wheat, and as high as 4 % for buckwheat. In this study, to reduce the grain loss and improve
the cleaning performance, the aerodynamic characteristics of buckwheat were investigated, and the
coefficient of drag and lift necessary for predicting the scattering range of buckwheat were modeled.
Owing to attitude changes, the buckwheat was found to have greater coefficient variations than paddy,
wheat, and soybean. Thus, the overlap of scattering range between the buckwheat and trash increased,
suggesting that the amount of buckwheat discharged outside the machine increases when trying to
improve the quality at the clean grain outlet.

[Keywords] combine for multi-crops, buckwheat, cleaning wind, drag, lift
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Fig.1 Three view of buckwheat

1 YNHTFOREE
Table 1 Size of buckwheat

(1) V7 SHLF-OFI ik & B

a (mm) b (mm) c (mm) HEHift (g/1%0)
EH 3.86 4.09 5.29 0.0272
Rl {F = 0.23 0.32 0.39 -
(2) MBI O L Bk
a (mm) b (mm) c¢ (mm) EHit (g/1%)
soba0l 3.8 4.1 5.3 0.0310
soba02 4.2 4.7 5.55 0.0393
soba03 3.3 3.4 4.5 0.0202
I M

1. BHROYME

VKT O=ZHHER 1 ISR, VSRTFIE, B5A
RZMTHEFNFEO2BRE L Twb, fEME
1, PR 28 EICFEE RFEME B3 CIUHE L 72518 1
B L7z, EEAIZI3MEHMMBL, T (@ bco) &/
FATEH L7z BEIZOWTIE, 100 B0k F2EF
RAECHEL, 1RTFY)OEEFEHLE E1Q)).
BEOKFEFHHEREE, FHIIKREW, HhEn
PFICHHEL, SOICERTOEE - KFERTHEIIK %
BERL, MIORLABRIEDENTA2b0% 1D
FOMME L7ze FHN LK T % soball, FH LY KEW
LT % sobal2, /NEWVHITF % sobal3 & L7z TNHD
KESILHEEZE1Q) ITRT. #ERA LR TFOKRGE,
105C-10g #-24h D J5#: (K1, 1966) TARIME L
720 TORER, EKEIZ138% THhHho7z,

2. MEHCIERT 30N - BH

-y P2 KFHE, z8% x-y FEICH LERHE LR X
&L, MNAMD x HIERMOBE, HAOHIZH LY
EHZTF HI0E, 2 AN E L BN, yEB L O
ZEHIENCE LB IPHB I E b, ENHLDORIZLTD
£ E%B
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# 2 HHmH
Table 2 Projected area
Vertical soba0l  soba02  soba03 Horizon soba0l  soba02  soba03
) (mm?)  (mm?)  (mm? ©) (mm?  (mm?)  (mm?
0 14.263 18.893 10.541 30 14.159 17.194 10.601
15 13.835 18.075  10.266 60 10.715  13.459 8.577
30 13.411 17.612 10.803 90 8.431 11.434 7.514
45 14.260 19.525 11.422 120 9.124 12.277 8.224
60 15.167  20.106 12.148 150 12.638 16.607 10.484
L, 180° THEAEEICR S (M2 (b)) HFEHEITON
T3 OHFHBELMWE LR ER2ITRT, 7272
L, Horizon=0, 180° i%, ML Z 1 Vertical=0, 60° & &
BLTVEOTHELEZVWS D E LT,
(a) Vertical (ZZ2BIEIZO° ,30° ,60° ) I XEHE
1. BIEY XA T L
2y N AN Hi, B, DR s 2R T
NS NN WCRECIH LV SETFIERT 5 L9100 T, ¥
- T/ MDA PLREBT A L LT,
() HoeonGESBRIES™ S0° 51807 ) W5 A7 A1E, REHE (SHINKO, SHB-530B) &, K
BAR /- L7ty YEDJRIR S A 7, BRREEE (testo, 4051), HERME
HIRGHRL, WIE SRR AL, HFTHET M, BHEES AT (DITECT, HASLL)
X 2 VNHTF DY THREN T2, VISRTFOHT) - HHOWEY AT
Fig. 2 Attitude angle of buckwheat LZER3ITRT .
PERTOWIZE (Uekaetal,2012) 12X Y, TN YV
BEPNEBOBELFHFMEDEH & 2 SN T 5o JEE O H
A TOEET 42mm T, VYNERETLHHEES (v,
DZ%QCDAUZ (1) 2)=(15,21,70) %% vy il (horizontal coordinate), z &
75161 (vertical coordinate) JEHSIAR % [ 4 (2R, T
H, AFHmEE S ICFERROSAAMENT, HLETIE, BE
L=10CiAv* @)  EHREOBBL R, RENMIH-THD LS
GLAIRFED M A H L TWAH Z & BRER L 72,
D 5t/ (N) Wiz, WEHRE2IHEHTLE7 /8 (EE03mm £
L %7 N) S 70mm) O¥EEHEEECEE L, fimiCBd D EmMD

o :TEOEE (kg/md)

Co: 9LItR%% (—)

Co: B85 (—)

A iEO%EER (m?)

v AR & RO EE (m/s)

PHRE Cp L HBNIRE CL &, FhZnEOTIR
RPBIZ Lo THRT 5,

i, BhEERT2BICLERTEERE, SRE
f"’“?’] AT RRAWT, FFH105~30 FERICNE S X

WL, 2 fELIEE 24T - THREF mREICHRE L

2o WETIE, MTE#zEEICEEL, BRIBIVALIC
W7o CIEHE DEE % Vertical=0° & L, HTF8h% KEE
ThHIZIEFOMEESER (M2 @). T, R Fil
ERFICEE L, BREE LI TIEmEOKREE
Horizon=0° & L, R-FHICx LEEEZEFTE IS
30° oM SR, TD&E, 90° THTHh & JAmA—

T, BEC LB ba L, SMARN HH L

720 HETHMELR B O MR IZ 2.00~2.08 X 10° (N/mm?) &
oTHBY, —MWE YT/ HBOREHEERE 2.06 X 10°
EEVMEZ E o TWAZ ENHERTE, DLy, &K
EBRTHWET / BoMtkfaiiy, FHLEE=
2.03x10° (N/mm? & L7

Y7 /e TEEICLT, TO%mICHEME S L,
JEGE O S A4 FRTER oL, BT, (ry,2)=(15,21,

70) “’“%Lto A\ 52T B AR DAL % B T%

, RFOLEFHI3cm ICHRBEL-EHEED A T
ioflﬂmsﬁﬁ12sﬁ(m07v L) HmEL, %
774 NVCTREL. W LICBEOL T L— A%
B L, H—EfE L CHEMBOMEL KD, Th
RS Om/s D& X EHETH I ETEMERD, &
DOEf xR TzbAE L, FHllL2ET 2 MOMEEELRE D
LU 2 KE— A ¥ b, WEZEH L,
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Fig. 4 Wind velocity distribution at the wind tunnel exit
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Fig. 5 Drag and lift of vertical
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Fig. 6 Drag and lift of horizon
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Fig. 8 Drag coefficient and lift coefficient of vertical
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Fig. 9 Drag coefficient and lift coefficient of horizon
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Fig. 10 Modeling of drag coefficient and lift coefficient of vertical
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Fig. 11 Modeling of drag coefficient and lift coefficient of horizon
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