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Introdution

Nowadays, supplying the needed food for people is one of the main global issues. Among foods, rice as the
second vital crop has an important role in the world. The amount of global rice losses is about 21 percent and in
Iran is reported between 16 to 30 percent that the most amount of it belongs to harvest (mowers and crushers)
part. The measuring device for rice picker combine losses at lab scale is a tool which could report the losses of
separating and cleaning units. One of the advantages of this device is choosing maximum speed by the operator
with considering the acceptable amount of seed losses. Therefore, research about detecting and decreasing this
type of losses is important. In this research, only the losses of the harvesting step, especially at the end of a
combine harvester machine was addressed. Different methods included piezoelectric and acoustic sensors, load
cell, and FIS controller were used as the measuring device of rice picker combine seed losses. In this research,
on the contrary with other studies, the slope of meshed plate and humidity of product was measured using a
piezoelectric sensor at lab scale under different conditions of the rotational speed of meshed plate. Therefore, the
general purpose of this research was design, construction, and evaluation of the measuring device for rice picker
combine losses based on the piezoelectric sensor at lab scale to measure the seed losses in the straws at the end
of the machine at rice picking.

Materials and Methods

A meshed plate with the 100 x 60 cm? dimension was one of the main parts of the measuring device of seed
losses. The diameter of its meshes was 7 mm based on the rice seed size. It separates the rice seeds from straws.
Separated seeds from this part were fallen on the other plate which is mounted under the meshed plate. The seeds
through four separated routes were fallen on the sensors and output pulses from sensors were sent to the operator
plus shown at a monitor. The used seeds at tests were selected from Fajr rice cultivar with a high yield and short
height. The used piezoelectric sensor had the ability to convert imposed force and pressure to voltage and vice
versa. After the seed falling on the sensor and its vibration, the piezoelectric sensor worked as a beam fixed at
one end. The used Integrated Circuit (IC) was ATMEGA328, which receives the needed data through the sensor
as a processing and action system. An electric motor was used to create the rotational speed of meshed plate. The
LCD indicator was used for monitoring the obtained data from the test. The amount of seed losses at the end of
rice picker combine machine was studied using the piezoelectric sensor with high sensitivity for detecting seeds
to separate the seeds from straws. The tested sample in this research was 1 kg straw plus 52 g seed which was
equal to 3 percent loss at the end of the harvest combine machine. The experimental design was a simple
randomized complete design with three replications. The used treatments included the rotational speed of
meshed plate at 3 levels (50, 75, and 100 rpm), the slope of meshed plate at 3 levels (25, 37, and 45 deg) plus
humidity at 3 levels (12, 18, and 24 percent). Then the data analysis was done using the conducted test design.
The GenStat software was used for data analysis.

Results and Discussion

The analysis of variance table showed that all treatments have a significant difference in the number of rice
lost seeds at 1% probability level. The interaction between the rotational speed of meshed plate and seed
humidity had a significant difference at the 1% level. On this base, the best separation of seed from straw
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recorded at 100 rpm and 12% humidity. The reason was the higher vibration of the meshed plate at high
rotational speed and better separation of seeds at low humidity. Increasing the slope of meshed plate and
humidity of seeds caused decreasing in the device efficiency. Because the motion speed of the sample on the
meshed plate increased with increasing the slope of the meshed plate, a lower period was needed for separating
the seeds from straws, and this separation at higher humidity was done hardly. The highest efficiency at this
condition was obtained with 12% humidity and 25° slope. Increment of the rotational speed of meshed plate and
decrement of meshed plate slope caused the best separation by the device. Its reason was high vibration at the
high rotational speed and having enough time for separating the seeds from straws at a low slope of the meshed
plate. The best angle for separating was 37°. Increment of the rotational speed of meshed plate, decrement of
meshed plate slope, and sample humidity caused increasing the device efficiency. The reasons were high
vibration at high rotational speed, having enough time for separating seeds from straws, and decreasing the
compression at low humidity amounts. The results showed that the best device efficiency with 95.51% was
obtained at 100 rpm rotational speed, humidity of 12%, and 25° slope of the meshed plate.

Conclusion

In this research, a measuring device for detecting the amount of seed losses combined by straws at the end of
a rice picker combine machine was designed and constructed, and then was assessed. The results of lab tests
showed that increment of the rotational speed of meshed plate plus decrement of meshed plate slope and sample
humidity causes an increment of device efficiency. With installation and evaluation of this device on the rice
picker combine machine, the needed correction at the farm will be done and the amount of losses will be
decreased.
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IS5 oL p S5 S S, o0 il s e sl Ul
@l ash e cowl odd dusbxe pleS sl Cuond Il
Ao VS )3 pS5kS £ r) Joae 3)Slas ) S 0l
Cigos ey il 5o ol 48 sl 85 L6 0l )60
o Sl 5 4055 5 35 005 W8S 55 > 2SS

Joame 3, Slae) ails &y (al wlali 5 iS4 ol8) oS s
4SS olS l5se (V) alasly (Taheri et al., 2019) Wil o +/% (0
bl dmd o bt |y sl o0 il glaaily 5 L21STs oS ol
o=l 3 (Jsmame 3y Slos aopn ¥) oiis i gladily 500 (V)
a3 o s |y (V abasly 5l odel Candds p,SgkS ¥+ ) ol ludo
6000 kg ha™* x 0.6 = 3600 kg ha™ (v)
6000 kg ha™* x 0.03 = 180 kg ha™ (v)

Foor padb ol pgan palls 1l g olS (g cnlple
Yoo VAe= YEY-kg ha' L ol LS p3 iy p e S
il e

oLS p )59k S 3 by D9 oo eanes YV (b )b
dwbre 4y 5, S AY/EY L p,SolsS /- OVEY Jlde Lalb S
g 0

aSged cnleeS (Slagil Cood lolse 3y (gilwansd sl
LS Al a5y) Side dmio (59) CEI9S Hobay (KL
9 WA AY mow dw ) cugb) sl 2Elej] wges (gly ol
Aot o Cad o Jomane Sy (#Blg lylyps b pllas doys Y
9 o0)S Oliisdg ulol pas > FO 5 YV ¥0 mlow dw ;0 S
S slacSl cuas ay4l5 9 (Karimi et al., 2010) 1Ko
Aaly LS alie oS S amivo (Slygd Sy ined 9

Archive of SID.ir



Archive of SID.ir

\AQ eSS S g o K Wl o i o oS Ol S e el olliwd b3yl g C b ( 2k (] )50 g gSloww Ly

)= Ao yd Yy 9 VA ‘\V) c;,;’sbﬁ f:‘.il.b AS}J»J alises Lglm;,u}\o)
s st e el (K5 s b
digad gy g Sudio doxtio cuds Joldio 31T Jod s

ORI L oy S o g (Jo5 pew oSy (oL)S l5e e
$9) = 2Bl dgel c S s ey Sudie Ao
b Linlis (58 o) e g aBl iul 38l Ko dzniuo

.)9»)@ 4_9).«0 uul{ 9 ol§ )‘

oS> (2Dl g9y byite yus J1 (uilly 42 Joax =Y Jge
Table 1- ANOVA of the treatment variations on device performance

Ol ek i @ilaryy Ol ke
Source of variation Degree of freedom  Mean of square
sk 2 111016.44**
Moisture
g sy 2 13484.33%*
Rotational speed
o 2 1219504.11%*
Tilt
o puash) 4 539.61%*
Moisture* Rotational speed
ok, 4 5370.22%*
Moisture* Tilt
el WS 4 1232161
Rotational speed*Tilt
b Boe by, 8 1393.92%*
Tilt * Rotational speed* Moisture
s 54 77.94
Error
5 80
Total

7N Jles] o )3 o9l gxe **
** Significant at 1% of probability levels

olSd LIS gl 5 Sy oy il =Y Jgaa
Table 2 - Effect of rotational speed and moisture on device performance

Cagb,
[Ty Moisture (%)

Rotational speed (rpm) 12 18 24 oSSl
Mean
50 1699° 1625¢ 1581 1635°
75 1707° 16244 1588" 1642°
100 1755 1665° 1610° 16772

e 17200 1644°  1503°

Mean

L oiwbojl ol 5l Jols guls s sdmlie aids jgd Voo Coyu
04 S L 45 g5 Jguao o (Harisson, 1991) g yla pols
ooted g Cowl a5 Cugbsy liae Rl L oS wlal il
a8 (Valiahdi et al., 2014) ) Ken g (siqnds slo oy y gulo
Al e 048 fraT Anlg )3 (Bi) & Cugb)y Mo Alej )
S Sleden
wxio b g (Shed oy Jlite S aSY Joir 4 a2y L

YO b g 3o VY Cugby da jislojl cpl o ()8 oy ies
L aads jn 00 Ve ey 0 olliwd ol i odalie dsyo
Cagby ) olBiwd ol 5l yips 40 YV s g o> VY Cugbo,
o (il ol o 1y ol Jd el 4o )3 YO s g o> VF
9oL JolS” (SuiSTyy gl a8 cansly L alKinlej] 905 coghs,
S 335 (oo S domiuo 59y 4 yidn (ol S IS
2 Dol Mo yd Y Cugby 5 a0 FO i pd oSiwd 0L liee
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1Fo) limsl ¥ o yloid Y ol ¢5559LS slocpmirlo 4y pis Y40

g U 1y sladss (Karimi et al., 2010) ), 5 00 S
inhe gl cpyiae dd ol i ialesl zuls a8 wlesls plol
Sr5l8 e 398 il L 48 o 42 3 TV Jgae
Al Sla S en (4090 YO) 08 Couxdg (pyitg 5 Sl Ao
o glgmieans (e ey 5l ool pas cdeas ol > &S
T 09l Swidie axio (59 5l GUS 9 05 &S leigS 4 LB
J_n& L5 ol u,ul_’ d)_b A 0y puw Sl uJ.o.s”uuic 9 9y

Dy pbol Lol

L aS 558 e odaliie cadd o oyl o&iws LS o ) Sk
(Sudio dxio o g )3 (I 5 (Sly9d Csp ke a8l
O NIRN Ead50 (pl DS o Oygo olSiwd 3 il iy
Sl B plej 9 Yo Slhed Cop 305 )] (lse Sl
WAl e Sedio diio 65 b 4D LIS 5 o8l Al ol
a0 FO G g dBd 3 j90 Voo G oo ) olRiwd (o)lS oy 268
CS s oy il loSe ly o S (e 45 23k
9 YU Glhgd oy Sl p Sedo dio (59, g (2K Loj] wges
29 oo el Jdd ol i )3 e 0 Sudie dovs 0L o

o8> IS 2 Cugb) 5 o b =Y Jgu
Table 3- Effect of tilt and moisture on device performance

Cogb,

(4 53) ot Moisture (%)
Tilt 12 18 24 ‘*,\‘/”Is" be
ean
25 1910° 1821° 1761 1831%
37 1795¢  1689° 1636' 1706"
45 1455° 1412" 1383’ 1417°

aja[: 17200 1644  1593°

ol&Kwd u.g.‘)lf).g LM 9 LS;‘)S'D s ).UL —i Js-\é
Table 4- Effect of rotational speed and tilt on device performance

G
Sigd G g Tilt

Rotational speed 95 37 45 ool
Mean
50 1792° 16697 14443 1635°
75 1826° 1695° 1406" 1644°
100 1876° 1755¢° 1400" 1677°

05k 1831 1706°  1417°

Mean

oS> IS 2 sl g s 9> o 3B —0 Joua

Table 5- Effect of rotational speed, tilt and moisture on device performance

Sy9d s g Cugb, :_T;:
Rotational speed Moisture o5 37 75
12 18511 1746" 1500"
50 18 1781f 1655 1438°
24 1743" 1607™ 1393
18 1916° 17669 1438°
75 18 1811° 1685! 1401P
24 1750" 1635' 1380
12 19642 1873° 1428°
100 18 1872° 1726' 1397°
24 1791° 1664% 1376
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