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ABSTRACT

Knowledge of the aerodvnamic properties of agricultural materials is needed in equip-
ment design for operations such as pneumatic conveying in loading/unloading operations
of corn silage into/from silos. While considerable information is available on seed grains,
little is known atrout the aerodynamic behavior of corn (Zea mays L.) silage. In this re-
search, the weighed mean terminal velocity of a sample representative of the entire bulk
mass was determined using Wolf and Tatepo's method. The terminal velociry of various
particle lvpes (leaf, stalk and corncob pieces) of chopped forage corn plants, which were
kept in silo for six months, at different moisture contents (40-50, 50-60 and 60-70% w.b.)
was also studied. The terminal velocity was determined by measuring the air velocify re-
quired to suspend a particle in a vertical air stream using a wind tunnel. A 3X3 factorial
treatment arrangement with 30 replications in a completely randomized design was used
to study the effect of moisture content and particle type on the terminal velocify. The
mass mean terminal velocities of the corn silage at 40-50, 50-60 and 60-70oh moisture con-
tents lvere 7 .1,7 .3 and 7.8 m/s, respectively. The results showed thBt only the effect of par-
ticle type on the terminal velocity of corn silage was significant. The mean values of the
terminal velocity of corn leaf, stalk and cob pieces were 3.8, 6.8 and 8.8 m/s, respectively.
For each particle type at a given moisture content, the terminal velocity was best de-
scribed by means of the equation of velocity squared in terms of weight.
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INTRODUCTION

Pneumatic conveying may offer important
functional and economic advantages in han-
dling materials such as com silage and low-
moisture grass silage. Potential advantages
include flexibility, safefy, low initial costs,
reliabilify and capability of handling diffi-
cult materials, such as haylage (Wolfe et al.,
1970). The utilization of forced-air streams
for the transport and drying of agricultural
materials is becoming increasingly impor-
tant in iran. It is, therefore, necessary that
the aerodynamic characteristics of these ma-
terials be investigated so that their behavior
in an air stream can be estimated with a de-
gree of certainty, and so a fair basis on

which to establish blower design can be pro-
vided. The most important aerodynamic
characteristics to be considered are the sus-
pension velocities of particles. The aerody-
namic properties of agricultural products can
be determined by recording the rate of ac-
celeration of a particle faliing in an enclosed
fube or by measuring the air velocify re-
quired to suspend a particle in a vertical air
stream. For a particle suspended in a vertical
air stream, the particle weight acting down-
wards balances the buoyancy and drag
forces acting upwards (Persson, l99l).

Agricultural materials are usually neither
symmetrical in shape nor uniform in density.
This lack of symmetry causes aerodynamic
instability because the centers of gravity, iift
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