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Where, F is the measured force and N is the
normal force of the samples.

The average length of three grades was 30.38
mm, 40.57 mm, 50.60 mm. However, there is
no trend for breadth (10.64 mm, 9.72 mm and
9.94 mm) and thickness (6.44 mm, 5.47 mm and
5.18 mm) among different grades. The
arithmetic mean diameter, geometric mean
diameter, square mean diameter and equivalent
diameter showed an increasing trend with the
increase in length, breadth and thickness of
rhizomes. The sphericity, aspect ratio and shape
factor of turmeric rhizomes decreased with
increase in dimension. This may be attributed
to the irregular shape of turmeric rhizomes.
The unit volume and surface area of turmeric
rhizomes showed a linear relationship with
grade size.

Balasubramanian et al,

Bulk density and porosity of turmeric rhizomes
decreased with the increase in dimension of
sample i.e. rhizome grade. However, true
density of turmeric did not show any trend
with dimension. It could due to variation in
the medium and minor dimension.

The angle of repose increased with respect tg
grades (dimension) i.e. 37.57°, 38.44" and 38.90¢
for grade I, [Tand 111, respectively. The coefficient
of friction with respect to these grades on
different structural surface viz., aluminum
(0.81-0.69), mild steel sheet (0.94-0.84) and

plywood sheet (0.86-0.80) is depicted in
Table 1. It was found that the coefficient of

friction for aluminum was the lowest. This may‘

be due to the smoother and more polished
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Table 1. Physical properties of turmeric rhizomes

Properties Grade | Grade 11 Grade 11l
Ceometric property

Length (mm) 30.38 +1.41 40.57 +1.79 50.60 +4.79
Breadth (mm) 10.64 + 0.69 9.77 +1.07 9.94 +2.67
Thickness (mm) 6.44 +1.73 5.47 +1.83 5.18 £1.60
Arithmetic mean diameter (mm) 15.82 +0.79 18.60 +1.12 21.91+1.33
Geometric mean diameter (mm) 12.77 £1.72 12.94 +1.99 13.76 + 2.10.
Square mean diameter (mm) 24.24 +1.08 25.92 £1.59

Equivalent diameter (mm) 17.61 +1.02 19.15 £1.27

Sphericity 0.42 +0.08 0.32 =0.07

Aspect ratio 0.35 +0.03 0.24 +0.02

Unit volume (mm?) 1641+20.14 2116 +49.27

Surface area (mm?) 771415.12 981 +17.31

Shape factor 1.77 % 013 1.63 +0.27

Gravimetric property

Bulk density (kg/m?) 348 +6.30 291+7.94

True density (kg/m?) 1354+7.89 1341 +6.80

Porosity (%) 74.53+0.64 78.75+0.21

Frictional property

Angle of Repose (°) 37.57+0.61 38.44+0.19

Coefficient of friction

Aluminum sheet 0.81 + 0.07 0.79 + 0.03

Mild steel sheet 0.94 + 0.05 0.89 + 0.06

Plywood sheet 0.86 + 0.08 0.96 + 0.04
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