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Engineering properties of 
Food/Biomaterials

• Shape and size

• Volume 

• Density

• Roundness

• Sphericity

• Aerodynamic property

• Friction

• Surface area



Roundness

• Roundness is the measure of how closely the 
shape of an object approaches that of a 
mathematically perfect circle

• Roundness applies in two dimensions

• Roundness is the measure of irregular shapes 
of food items. 





Sphericity
• Sphericity is a measure of how spherical an object is.

Proposed by Waddell in 1935, the sphericity of a particle is
defined as the ratio of the surface area of an equal-volume
sphere to the actual surface area of the particle.

• Sphericity related indices have also been computed at
nanoscopic scale. An equivalent spherical diameter is used to
obtain a pore size distribution in nanoporous materials.

• Length measurements are the lengths of the three
representative axes of an
object, a = dL (longest), b = dI (intermediate)
and c = dS (shortest) and correspond to its OBB or reference
ellipsoid. They can be computed by principal
component analysis (PCA) on the corresponding voxel model.

https://www.sciencedirect.com/topics/computer-science/oriented-bounding-box
https://www.sciencedirect.com/topics/computer-science/principal-components
https://www.sciencedirect.com/topics/computer-science/principal-components
https://www.sciencedirect.com/topics/computer-science/principal-components


Physical properties of selected fruits

Apple- 0.89-0.90 sphericity



Frictional properties of food materials

• Frictional properties viz., coefficient of friction 
and angle of repose properties of grains play 
important role in selection of design features 
of hoppers, dryers, storage bins and other 
equipments for grain flow. 





Coefficient of friction

• The coefficient of friction b/w granular materials 
is equal to the tangent of the angle of internal 
friction for the material.

• µs>µk- Static friction is always greater than the kinetic 

friction

• The coefficient of friction depends upon following 
factors:

(a) Grain shape (b) Surface characteristics of grain
(c) Moisture content of grain





Analysis of static and kinetic friction of pulses



Angle of repose

• The angle of repose, or critical angle of 
repose, of a granular material is the 
steepest angle of descent or dip relative to the 
horizontal plane to which a material can be 
piled without slumping. At this angle, the 
material on the slope face is on the verge of 
sliding.




