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Investigation of grain flow rate a‘common barely variety in two square and
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- circle orifices
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ABSTRACT
Orifices are equipment that used in stages of the production and processing of grain crops. Orifices size
affected by type, grain size, product condition, and volumetric flow rate. The purpose of this study was to
investigate the-effects of the grain moisture content, orifice size and shape on the discharge flow rate of grain
using a labogatory silo. One common barley variety, namely, Abidar with grain moisture content of 10, 12

N

and 24 w.b, % was used. The shapes of the tested orifice were circular and square. The diameter of orifices
were6; 12, 18 and 24 cm. The cross-sectional area of both types of orifices were 2827.43, 11309.73,
25443.9, and 45238.93 m?. Regarding the shape of the orifices (two types), the moisture content (with three
levels) and the area of the orifices (with four levels)) and the five replicates in each experiment. a factorial
design in a randomized complete design was used to analyze the main effects and interactions of independent

factors. The results showed that the effects of grain moisture content, orifice shape and size on the grain flow
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rate were significant. The mass flow rate of the circular orifices was more than square orifices. With
increasing grain moisture content of from 10 to 12 w. b % , an increase of 30% was created in mean of mass
flow rate. With an increase in the orifice size from 2826 to 45216 mm?, the mean of mass flow rate increased
from 0.8701 to 28.790 kg/s.
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Table 1. variance analysis results of data obtained from measuring of mass flow rate
Variation sources Degree of Mean square
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Replication 4 0.536™
Orifice Shape (P) 1 18.194™
Moisture content (MC) 2 221.908™
Interactions (P x MC) 2 0.691™
Orifice Area (A) 3 4701.526™
Interactions (P x A) 3 5.034™
Interactions (MC x A) 6 98.637™
Interactions (P xMC xS) 6 0.449™
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Table 2. Mean comparison results of maih effects of tested factors on the mass flow rate (kg/s)

Orifice Shape Grain moisture-content (w.b. %) Orifice area (mm?)
Circular Square 10 12 14 2827.43 11309.73 25446.9 45238.93
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Figure 6. Variation of mass flow rate via grain moisture content

Figure 5. Variation of mass flow rate via orifice area
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Table8¥Result of mean comparison of triplex interactions of orifice shape, moisture content and orifice
diameter on mass flow rate (kg/s)

N
Orifice Shape
Square Circular
grain moisture content (w.b.%) grain moisture content (w.b.%)
14 12 10 14 12 10
Orifice diameter (mm) Orifice diameter (mm)

1 Mass flow rate
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