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Summary

This study was undertaken to investigate the structural and configurational characteristics of the tai-
lings return-unit in the commercially available head-feed combines and to study the aero-dynamical
behavior of the tailings in the units.The mathematical model of the motion of tailings in the thrower
casing was developed and the simulated trajectories for different type of units was analyzed to compare
with the measured ones. The air-stream velocity profile in various locations along the tailings returning
duct was measured to find the effect of configurational characteristics and blade tip speed.

The results of the study are summerized as follows.

1. The ejecting angle, which is the angle between the direction of the particle velocity ejecting from
the blade and the horizontal axis, was found to be about 66° in both the simulation and experiment.
The angle was much greater than the setting angle of actual duct of the combines studied, which were
48~56°. By comparison of these results, it was suggested to change duct setting angle so as to reduce
the frictional force, between the duct wall and tailings, by reducing the difference between the ejecting
and setting angles.

2. The velocity of the air stream in the duct was in general higher in the upper bound of the duct
compared to the lower and decreased as the stream went toward the end of duct. The comparison of
the tailings units among the combines studied showed a superior performance with the tapered duct

having small diameter in the outlet and with greater number of thrower blade.
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Fig. 1 Free—body diagram of particle of tailings

on the thrower blade
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Table 1. Characteristic values of the different mo-
dels of thrower used for simulation of

trailings trajectory

Thrower | Radius of blade, | Radius of auger,
model ro (mm) ri (mm)
A 125.0 55.0
B 125.0 60.0
C 165.0 58.5
D 155.0 60.0
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Fig. 3 The simulated trajectory and discharge
angles of tailings in the thrower casings with
the speed of thrower at 1100rpm
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Table 2. Specification of the tailings return unit analyzed

Dia.of No. of Blade tip Duct Area ratio of Inclined
Thrower | casing thrower clearance length outlet to inlet angle
model blade duct cross— of duct
(mm) (EA) (mm) (mm) sectional area (deg)
A 265 2 7.5 530 0.939 48
B 270 2 10.0 500 1.000 56
C 350 4 10.0 620 0.645 52
D 330 4 10.0 620 0.740 54
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Fig. 4 Simulated trajectories of tailings (a) si-
mulated at different frictional coefficient,
(b) simulated at p =0.6 for different de-
sign of the throwers A, B, C, and D
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Fig. 6 Measured positions of fluid velocity establi-
shed in the duct
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Fig. 7 Dimensionless velocity distribution atdeach
section of thrower models A and B at diffe-
rent peripheral speed of blade tip. Dimen-
sionless velocity and dimensionless distance
are defined as the ratio of air velocity(V;)
to a representative terminal velocity (V-3.
5m/s) of tailings and ratio of the distance
(y) from the upperside to the width (a) of

the duct, respectively.
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Fig. 9 Dimensionless velocity distribution at each
section of thrower models A, B, C and D at
different thrower speed of 1100rpm. Dime-
nsionless velocity and dimensionless dista-
nce are defined as the ratio of air velocity
(Vy) to a representative terminal velocity
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(a) of the duct, respectively.
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