


bin with diameter 9.1 m and a sweep auger of length 4.6 m.
The auger could have an outside diameter of 20 cm and a
pitch of 20 cm/rev. With an auger speed of 30 rpm and a
desired downward velocity of the grain at 7 cm/h the ratio
[(wP/4v) (OD/L)2] would have a value of 2.43 and the
inside diameter as a function of length along the auger
(calculated from eq. 10) would be as shown in table 1.
Note that the downward velocity of the grain should be
approximately equal to the speed of the drying front so the
grain is removed from the dryer just as it reaches the
desired moisture content.

The design of a sweep auger that rotates around the
center of the circular floor of a cylindrical grain bin (fig. 2)
has been used in this analysis. The geometry of other
containers will require changes in the expression for the
area through which grain will flow into the elemental
section of the auger. The remainder of the analysis for other
cross-sections parallels the analysis presented here. As an
example, for uniform unloading of a rectangular bin the
area AA would be:

AA = wAx (13)

Table 1. Example auger inside (root) diameter as a function of length
along the auger for a sweep auger to convert a batch-in-bin
dryer to a continuous flow dryer*

Length along Auger,
from Center of Bin to
Outside Diameter (m)

Auger Inside
(Root) Diameter (cm)

0 15.34
02 15.35
0.4 15.38
0.6 15.43
0.8 15.50
1.0 15.59
12 15.70
14 15.83
1.6 15.98
1.8 16.14
20 1633
22 16.52
24 16.74
26 16.97
28 17.22
30 17.48
32 17.75
34 18.04
36 18.34
38 18.65
40 18.97
42 19.30
44 19.65
46 20.00

* Bin diameter is 9.1 m, auger length is 4.6 m, auger outside diameter
is 20 cm, auger flighting pitch is 20 cr/rev, auger speed is 30 rpm,
and desired downward velocity of the grain is 7 cm/h.
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with w being the width of the rectangular bin. Following
the analysis presented, the design equation for an auger for
uniform unloading of bins with rectangular cross-section is
obtained, as presented in Jones and Kocher (1995):

ID(x) =1/ (OD)Z-%%

Further testing of augers designed using this analysis
will be necessary to evaluate their performance in terms of
efficiency (power consumption and auger capacity) and
damage caused to the granular material conveyed.

(14)

SUMMARY AND CONCLUSIONS

The analysis presented considers only design of variable
inside diameter augers from the three possible auger
configurations presented by Jones and Kocher (1995).
Analyses for the other configurations parallel the analysis
presented in this article. The analysis is based on the
continuity concept which dictates that each elemental
vertical section of a horizontal auger must have enough
room to hold the volume of material entering from the
previous section (upstream) and accept the volume of
material entering the auger from the container. The
equation for the inside diameter of sweep augers for
uniform unloading of granular material from cylindrical
grain bins was developed by applying the procedure to
cylindrical containers:

ID(x) = \/(OD)Z—S—‘I’)(LZ—XZ) (15)

Design of practical sweep augers is restricted with the
following inequality:

ﬂ(@)ﬁ] (16)
4v \ L

Such an auger, along with a system that provides
uniform loading, could be used to convert batch-in-bin
dryers to continuous flow dryers.
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