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Table 1- The results of variance analysis of gravitational properties and speed limit of wheat and wild oats
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™ significant differences at probability level of 1%

Agricultural Mechanization & Systems Research
21(76), 2021

\4



V1T o/ TAA (e VT 05lond [T s/ (65,98 (a5 g Wrdilolus Colining

pa=S 8395 I (g Vs silwlar oo o YL
sl
Sla Sy o Sl il 5 (Sl ¥ Jgo=
SlaS s pe L]y iy Y5 g paS (B
S 5 paS (i LS il o s o]

ol als s e OS2 L oo 0 S

L 3 s 155 (_gl QSJS.A‘)Lf. 5o JOH@ s_zsl_b

Swlaz oo gl e s a >4

A olows jo ouuS s ole ailes o o S

iy BYg1 9 oS (SLadiged D355 (B 5 s I jlre Blyouil g (nSle -F Joa>
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Table 4. Results of variance analysis of the effect of longitudinal slope, latitudinal slope and table
oscillation frequency factors on the percentage of separation of wild oats from wheat bulk
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Table 5- Results of the comparison of the mean of the Triple interaction of the longitudinal slope, the latitudinal slope
and the table oscillation frequency on the percentage of separation of wild oats from wheat bulk
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Table 6- Results of analysis of variance effect of amplitude of oscillation and air velocity factors on the percentage of
separation of wild oats from wheat bulk
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Table 7- Results of the comparison of the mean effect of the double interaction amplitude of oscillation and air
velocity on the percentage of separation of wild oats from wheat bulk
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Table 8- Regression relationships Percentage of separation of wild oats from the bulk of wheat in different values
of dimensionless parameter % according to the values of longitudinal slope and Latitudinal slope of the table
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In the above relationships, Y is the percentage of wild oats separation from wheat bulk, x, is the longitudinal slope

of the table, and x, is the transverse slope of the table.
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Abstract

Wild oat (Avena fatua) is the most common weed of wheat fields. Given that the presence of
even small amounts of wild oat in the wheat grain mass may lead to a sharp drop in the quality
of flour produced, separation of wild oat from wheat will increase the purity of the seed and
enhance the economic value of the crop. In present study, some physical properties of wheat and
wild oat, including geometric properties, gravity properties, frictional properties and initial
moisture content were determened. A gravity separator - equipped with some tools to adjust five
parameters: air flow rate, frequency of oscillation, amplitude of oscillation, longitudinal slope
and latitudinal slope of the table - was used to separate wild oats from wheat grain mass. The
effects of these parameters were studied to achieve maximum separation of wild oat from wheat
mass. Statistical analyses were performed in two factorial experiments in a completely
randomized design. Also, using dimensional analysis, a dimensionless dimensional parameter
V/aw was obtained (where v is air speed, a is oscillation and w is oscillation frequency), which
was effective in evaluating the effect and reducing the number of parameters. The results
showed significant differences (1%) in moisture content, mass and particle density, boundary
velocity and interaction between grain type and friction surface between two grain types. Also,
the results indicated that the maximum separation of wild oats from wheat (70.47%) was
obtained when the air flow rate was 6 m/s, the oscillation was 5 mm, the oscillation frequency
was 395 cycl/min,, and the longitudinal slope and latitudinal slope were 2.5° and 1.5°
respectively.

Keywords: Degree of Purity, Dimensional Analysis, Frequency of Oscillation, Physical Properties,
Weed
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