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The paper deals with the study of the behaviour of eggs of different domestic fowles
(hens,goose and Japanese quails) under compressive loading between two plates. The
inﬂuence of the loading orientation as well as the effect of compressive velocity are
studied. Main physical and geometrical properties such as mass, eggshell thickness,
length, width, geometric mean diameter, surface area, sphericity, volume, and eggshell
radii of curvature were determined for all tested eggs. Eggs have been loaded between
their poles and in the equator plane. Five different compressive velocities (0.0167, 0.167,
0.334, 1.67 and 5 mm/s).
The increase in rupture force with loading rate was observed for loading in all direction
(along main axes). Dependence of the rupture force on loading rate was quantiﬁes and
described. The highest rupture force was obtained when the eggs were loaded along
their axes of symmetry (X-axis). Compression in the equator plane (along the Z-axis)
required the least compressive force to break the eggshells. Each of these directions of
the loading exhibits different main curvature of the eggshell surface which is in the
contact with the loading plate. The scatter in the main curvature showed no correlation
with the scatter in experimental data. The rate sensitivity of the egshells strength is
highest for the hen`s eggs.
The possible explanation of the inﬂuence of the loading rate on the strength behavior
of the tested eggs is brieﬂy outlined.

OPTIMIZATION OF MOISTURE CONTENT DISTRIBUTION IN GRAIN DRYERS
Farkas I.
Szent István University, Department of Physics and Process Control
Páter K. u. 1, Gödöllő, H-2100 Hungary, Farkas.Istvan@gek.szie.hu
The drying is one of the most important technologies for long term storage of grains.
The mixed-ﬂow grain dryers are the most widely used equipment for such purposes. It is
still a key question to optimize the moisture distribution during the drying process in order
to avoid the moisture ﬂuctuations in the course of grain-ﬂow in the bed.
The initial job is to establish an appropriate grain drying model to be able to calculate
the simultaneous heat and moisture transfer in the course of the process. Validation of
such models deﬁnitely requires carrying on with a sufﬁcient number of accurate
measurements.
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Beside the heat and mass transfer it is important to take into account the actual
movement of grain particles in the dyer as it has a strong inﬂuence on the even moisture
distribution. This job is an essential part of the design of a drying system providing even
moisture distribution. That is absolutely required to reach a high quality end product.
Intensive mass ﬂow experiments were carried out by the pilot mixed-ﬂow dryer at
Leibniz-Institute for Agricultural Engineering Potsdam-Bornim e.V. (ATB) in Potsdam
studying the grain movement through the dryer (Mellmann et al., 2011). Their
experiments show how big differences could develop because of the different residence
time by the mass-ﬂow.
It can be concluded that the unevenly (over- or under-) dried grain will lead signiﬁcant
quality degradation and causing also a non-effective energy consumption.
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Storage, handling and processing of grain in silos are matter of care of many ﬁelds of
industry and technology and still needs scientiﬁc support from several braches of science
such as physics, chemistry, mechanics, agriculture and engineering. Agriculture and the
food industry are, next to chemical and pharmaceutical industries largest producers and
users of granular materials. Two basic conditions have to be fulﬁlled by equipment for
storage and processing of granular materials: predictable and safe operations and
obtaining high quality of ﬁnal products.
The contribution presents review of experimental studies of loads in model silos of
different scales and DEM modeling selected from several research projects performed by
the authors. Special attention was given to effects typical for cereal grain, like: deposition of
cutin on frictional contact, impact of anisotropy, elasticity and swelling of grain on silo loads.
Experiments on model silos have been conducted in the Department of Biosystems and
Agricultural Engng, Univ. of Kentucky, USA on silos of 0.6, and 2.4 m in diameter and in the
Institute of Agrophysics PAS on silo of 0.4 m in diameter. The wall and ﬂoor of the silo were
each supported independently on three load cells to isolate the wall and ﬂoor loads. Such
an experimental conﬁguration allowed for determination of vertical wall and ﬂoor loads, and
of the resultant moment exerted by grain on the wall and ﬂoor of the silo. The silo loads
were investigated for different ﬁlling and discharging methods. Some of these tests were
modeled with DEM. Experimental and simulated data were compared and analyzed.
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