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Abstract

This research was carried out to identify aerodynamic property as a function of moisture content for designing
equipment such as for post-harvest management. Terminal velocity of two wheat varieties {Backjjung (B) and Jogyeong
J)} with selected sound, damaged kemel and foreign materials (Wheat stick, Wheat husks) were measured with
a designed vertical wind column at different moisture contents from about 9 to 30% wet basis. The results showed
that terminal velocity of wheat and foreign materials except of Jogyeong’s husks (p<(0.05) had a significant difference
at p<0.001. With increasing moisture content, the aerodynamic property values of the kemels and foreign materials
of the two wheat varieties increased linearly. In detail, terminal velocity of sound and damaged kemel increased
from 5.46 to 7.13 m/sec (B) and 7.48 to 8.60 m/sec (J), damaged kermel from 5.91 to 7.00 m/sec (B) and 6.48
to 7.75 m/sec (J). For foreign materials the terminal velocity of wheat stick increased from 2.92 to 4.07 m/sec
(B) and 3.74 to 5.22 m/sec (J) whereas that of husks from 1.07 to 1.85 m/sec (B) and 2.02 to 2.33 m/sec (J)
each. For air separation of wheat and foreign materials, the air flow should be less than 5.22 m/sec due to the
range (1.07~5.22 m/sec) of foreign materials in wheat.
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Table 1. Measured moisture content by drying time

Measured moisture content (%, wet basis)
8% 25% 2% 19% 16% 13% 11% 9%
Moisture content Beckijung 296 262 222 193 155 131 110 96
(%, wet basis) Jooyeong 287 25.6 233 208 165 140 117 105
45 55 70 95 145 145 155
30 60 70 135 215 220 230

Parameters Variety

Drying time Backjjung 0
(br) Jogyeong 0

Sound kernel
Fig. 1. Wheat kernels and foreign materials.

Damaged kemel

Foreign material (Stick) Foreign material (husks)
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Fig. 2. Schematic diagram of wind column used for measurement of terminal velocity.
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Table 2. Geometric properties of wheat kernels and foreign materials

Wheat variety Moisture comer.ltml) 1000-kernel weight™~ Length”™ Width ™ Area*;* Thickness
(%, wet basis) ® (mm) (mm) (mm’) (mm)

Sound Backjjung 11.0:0.18 32.59+0.98 6570277 3242021 14.47+1.04 290026’
kernel Jogyeong 11.7+0.04 45.52+0.10 6.74+0.38° 330+024" 28.46+191 306015
Damaged Backjjung - - 6.16:047° 293:034° - 271£026°
kernel Jogyeong - - 6.36+0.52° 3.10:036" - 2.87+030"

Stick - - 21.18+11.74° 223+095° - -

Husks - - 19.34£734° 5954297 - -

", Significantly different at the p<0.001.
Mean+SD (more than n=3), Means followed by the same letter in the same column are not significantly different.
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Table 3. Aerodynamic properties of wheat kernels and foreign materials by moisture content

) Terminal velocity (m/sec)
Wheat variety

Moisture content

1000-kernel weightml)

Sound Damaged . 1 e v Forel terial (B”_husks)™
(%,wet basis) ® o i Foreign material (Stick)™~ e m?]e_lﬁﬁsk(s)* Jusks)
296 4151:0307% 7.13027° 7.00£0.20" 4.07+0.17° 1.85+0.11°"
262 41474042" 7.07+0.23" 6.84+0.11° 4.00+023" 1.75+0.08""
22 30.65+0.24° 6.99+0.24° 6.57+0.14™ 3.9340.16' 1.67+0.04"
i 193 37.62:081° 6.92:028" 6.23:0.17° 3.80<0.15" 1.74:005""
155 35.54+0.24° 6914029 6.26+0.14% 3.93+0.12° 1.84+0.08""
13.1 34.98+0.50" 6.59+0.19" 6.17+027° 376+0.17" 1.81+0.10™"
11.0 32.50+0.98° 5.46+0.26% 591013 342+0.16" 1.0740.02"
9.7 32.26+0.10° 6.20+0.20° 6.07+0.46° 2.9240.07° 1.1320.03°™
287 63.07£0.30" 8.60£0.46" 77540.17" 52040.15° 2,09£027"
256 54.79+0.04° 8.54+0.30° 7.75+0.27° 5.07+0.16" 2.22:+0.11"
23 52.894034° 8.42+0.36™ 728+0.15 4.67+0.10° 2.03+0.17"
| 208 48.67+0.23" 8.08+0.36™ 7.06+0.20" 4312017 2.22+0.04"
165 46.5540.62 7924032 7.59+0.23" 4.46+0.09° 2.20+0.13"
140 45904020 7.73+0.29° 6.94+021% 4074022 2.33+0.14"
117 45.52+0,10® 7644027 6.4840.11° 4,03+0.22° 2.20+0.04"
105 45.30+0,15¢ 7.48+034° 6.71+0.09* 3.7440.11° 2,0240.11"

Ir ke e

, > Significantly different at the p<0.05, p<0.01 and p<0.001, respectively.

Meanca+SD (more than n=3), Means followed by the same letter in the same superscript column are not significantly different.
B, Backjjung; J, Jogyeong.
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Fig. 3. Aerodynamic properties of wheat kernels and foreign materials by moisture content.

ATt ol# o= ¢ AelA DA e] AR AT S
=35 RS Aoz ot

FElae] A e e FEEEE FH>T
H>olZ(det)>ol E(EA )T 2 YEgeH, d4E
9.7~29.6%1x M3 ZAWUAN FHHo FoELE
5.46~8.60 mjsec, ¥ H-S 591~7.75 mfsec, ©| (L )=
2.92~5.22 mfsec, | E(EA2)2 1.07~2.33 mjsecE LEI
At A gal g 7 FAEE AEo] ErbeskA| L
A ol=(dut 2 2g4), s H o] E(E et 2
WA AEE Ve Ao Ak Wi o] &
Zreautd, #@4z)el Fe8 9 ddye FUEEe

1.07~5.22 mjsec®tal AtEHTH

Ws=0.061 M+5.541(r°=0.600, ¥13)
Ws=0.058 M+6.983(r’=0.969, Z7'4)
Wd=0.051 M+5.448(r’=0.927, W =)
Wd=0.056 M+6.177(r°=0.706, Z72)
Wsti=0.042 M+2.961(r*=0.628, 1 3)
Wsti=0.069 M+3.181(r°=0.939, =7 %)

Wh=0.029 M+1.082(r°=0.426, ¥1Z1)

Wh=-0.003 M+2.216(r*=0.033, Z7'2)

Ws, 2 F9; wd, ¥ 3)alg; Wsti, 22th; Wh,
DAA; M, 358 P, 2FAS)

Rajabipour(5)E & F5-88~22%) A A 2 74
A 5L Peshtaz variety(45.448 g), Marvdashat variety
(33.833 )& =HHY 1, 1 o FUEEE 6.6~7.2
(Peshtaz), 6.0~6.5(Marvdashat) m/sec® HH5 =74 =44
FTo| TEEE A #A SHEJTE Kim 5(22)9] 9T
Atz oA - (15~30%) M olA 9] B ek Aol F
= 7hzt B)(3.2~4.0 mfsec), 227 ©](1.4~2.0 mfsec) &
SR, FHET @ ¥(23.69-29.18 g), %ol
(3.88~8.46 g) o= S ULt WetA, TEEES] S
o] FAukghg o] &slo] YA Eo|7A| A sk FolBR
AR = A9 g3 ABBAV J& Aoz dctkdn,

Khoshtaghaza$} Mehdizadeh(7), Rajabipour(5)= & &=
E(7~20%, 8~22%) B9 NA FTLEHEEE 6.81~8.63 B
6.0~69 mfsec 01 o™, FEE2] 12344 (1*=0.90, 0.91)



Effect of moisture content on terminal velocities of domestic wheat and foreign materials 751

o7 o] rlssittn Huslgon, o= ¢ A3y &
AVt ZAgko & JERSITE 3 Tabak®} Wolf(24), Gupta2}
Das(25), Suthar$} Das(26), Nalbandi 5(27) 2 Carman 5
(1H% GAFeH 272 ¥ 35619] ™, Bilanski and Lal(10)=
1(8.8~9.2 m/sec), D72 (max. 4.9 m/sec)= 22} H 11T Q]
t}. Hauhouot 5-(28)2 Aol A ¥ I}2] E(cheat seed)S] A1
o] Aget LT W(7.84 misec) 2 cheat seed(3.14
mysec)2] FHFEEC] 5.5 mjsecE cheat seedS F-2] 2 A o]
Agsitta Hud A3PA 77} 919 21, Khoshtaghaza 2t
Mehdizadeh(7)= 7Htht E o WA A o] A 9l #g
oA =(6.81~8.63 mysec) F U7 A (2.53~4.85 mjsec) = 72+
7t ZH o] A FL&rol 3 4.85~7.04 mysecel
A= A

mm), 2723 Y: 6.74, 3.30 mm, 33| H: 6.36, 3.10 mm),
D ubf(21.18, 2.23 mm) 2 42 (19.34, 5.95 mm)= 2}Hz}
2 A} gl wE9.7~29.6%, wb) FHE 2 A
Al FaEwo] e dgo] FU1ESE A8 FUl8t
Rom, SHE dHTS 95322674151 g) 2 =7
(4530~ 63.07 @)= 27 o] PAsHA A S =AUtk
AER & FEEEe] HYHe usd 9 24U FY
(5.46~7.13, 7.48~8.60 m/sec), Il H(5.91~7.00, 6.48~7.75
m/sec), LH(2.92~4.07, 3.74~5.22 m/sec), B A (1.07~
1.85, 2.02~2.33 mfsec) = Zt7+ S EUcE M3 L 24
o] o]& (¥t 9 4A)e] TUEHE U= Uty
(2.92~5.22 mysec), D742 (1.07~2.33 mjsec) = ZA ¥ o] o]
Eol Hatdl 5.22 myjsecolstoll A& Wt 2 A A
g Eed Zlo R AlsHh o] 24 gl e §

deo] Z7|dety 54 5 FUEEE Sgdo =N Y
o A3t AxAGAE 2 ke Aerd sl T3]

_l

2 APE FURANEY FAFNAENE 9971

10.

11.

12.

13.

14.

References

. Guner M (2007) Pheumatic conveying characteristics of

some agricultural seeds. J Food Eng, 80, 904-913

. Gursoy S, Guzel E (2010) Determination of physical

properties of some agricultural grains. Res J Appl Sci
Eng Technol, 2, 492-498

. Keum DH (2008) Post-harvest process engineering. CIR

Publishers, Seoul, Korea, p 121-122, 288-330

. Ha YS, Choi BJ, Kweon GY, Song DB (2013) Design

factor analysis for a specific gravity and particle
size-based separator for upland cereal crops. J Agric Life
Sci, 47, 293-302

. Rajabipour A, Tabatabaeefar A, Farahani M (2006) Effect

of moisture on terminal velocity of wheat varieties. Int
J Agri Biol, 8, 10-13

. Tabatabaeefar A (2003) Moisture-dependent physical

properties of wheat. Int Agrophysics, 17, 207-211

. Khoshtaghaza MH, Mehdizadeh R (2006) Aerodynamic

properties of wheat kernel and straw materials.
Agricultural Engineering International: the CIGR journal,
VI, Manuscript FP 05 007

. Aydin C, Ozean M (2002) Some physico-mechanic

properties of Terebinth (Pistacia terebinthns L.) fruits.
J Food Eng, 53, 97-101

. Tabatabaeefar A, Persson S (1995) Layer breakup and

particle movement on a chaffer sieve. Transactions of
the ASAE, 38, 1305-1313

Bilanski WK, Lal R (1965) Behavior of threshed
materials in a vertical wind tunnel. Transactions of the
ASAE, 8, 411-413

Shellard JE, Macmillan RH (1978) Aerodynamic
properties of threshed wheat materials. J Agr Eng Res,
23, 273-281

Gorial BY, O ’Callaghan JR (1990) Aerodynamic
properties of grain/straw materials. J Agr Eng Res, 46,
275-290

Bilanski WK, Menzies D (1968) Aerodynamic properties
of Alfalfa particles. Transactions of the ASAE, 11,
829-831

Carman K (1996) Some physical properties of lentil
seeds. J Agr Eng Res, 63, 87-92



752

15.

16.

17.

18.

19.

20.

21.

22.

Zewdu AD (2007) Aerodynamic properties of tef grain
and straw material. Biosystems Eng, 98 304-309
Hemmat A, Emamy M, Razavi SJ, Masoumi AA (2007)
Terminal velocity of chopped corn silage and its separate
fractions as affected by moisture content. J Agric Sci
Technol, 9, 15-23

Hong SJ, Duc LA, Han JW, Kim H, Kim YH, Keum
DH (2008) Physical properties of rapeseed(Il). J of
Biosystems Eng, 33, 173-178

ASABE Standards (2011) Standards Engineering Practices
Data. American Society of Agricultural Engineers, St
Joseph, MI, USA, p 779-781

National Agricultural Products Quality Management
Service (2012) Grain Inspection Handbook 2012-64,
Kimcheonsi, Korea, p 51

Reddy BS, Chakraverty A (2004) Physical properties of
raw and parboiled paddy. Biosyst Eng, 88, 461-466
Park NK, Lee SY, Hur HS, Jeong HS, Lee MY, Chung
MIJ (1999) Variation of physico-chemical and milling
characteristics in some wheat varieties. Korean J Breed,
31, 160-167

Kim WO, Kim SS, Kim DC, Kim H, Lee SE (2005)
Development of the purity index measuring system for
transactions in net weight of paddy at rice processing
complex. KFRI GA0574-05072

A23d A55 (2016)

23.

24.

25.

26.

27.

28.

Kim OW, Kim H, Kim SS, Choi EJ (2015) Effect of
moisture content on some physical properties of domestic
wheat. Korean J Food Preserv, 22, 652-659

Tabak S, Wolf D (1998) Aerodynamic properties of
cottonseeds. J Agr Eng Res, 70, 257-265

Gupta RK, Das SK (1997) Physical properties of
sunflower seeds. J Agr Eng Res, 66, 1-8

Suthar SH, Das SK (1996) Some physical properties
karingda [Citrullus lanatus (Thumb) Mansf] seeds. J Agr
Eng Res, 65, 15-22

Nalbandi H, Seiiedlou S, Ghassemzadeh HR (2010)
Aerodynamic properties of Turgenia latifolia seeds and
wheat kernels. Int Agrophysics, 24, 57-61
Hauhouot-O’Hara M, Criner BR, Brusewitz GH, Solie
JB (2000) Selected physical
aerodynamic properties of cheat seed for separation from
wheat. Agricultural Engineering International; the CIGR
Journal of Scientific Research and Development Vol.Il,
1-14

characteristics and



