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Background

Archer Daniels Midland (ADM) has been tasked with a zero-entry policy into grain bins across their company. Grain building up In
the grain bins makes it so the bins should be cleaned out before other commodities can be put in them. With no one being able to
enter the bins, it makes it very difficult to clean the bins out. ADM would like to approach this problem to figure out why the grain
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Grain Bin Unloader

sticks and how to keep It from sticking, so that the bins no longer need to be cleaned out in-between various grains.

Problem Statement

ADM wants to see a conceptual study of a
device to clean grain bins that does not
require entry into the bin. This would be a
review of current commercial offerings and an
ideation study, trying to develop as many
viable alternatives as possible for the problem.

ODbjectives

1. Review

2. Technology
evaluation

3. General

recommendations /\D I\/I

Economic Analysis

EZ Slide 5210 544,730
Slip Plate $330 570,290
New Steel $15,000 63,195,000
Concrete Reslick  $20,000 S4.260,000
Whip Clean-out*®
Low 51,800 $383,400
High 55,400 51,150,200

*5 Day Period, 5-15 Bins

Sponsor:

Technical Advisor:

Archer Daniels Midland (ADM) Dr. llelej

Constraints/Requi reme ents

* NO entry
Food grade materials
No additional equipment
Cannot alter grain conditions
Determine causes
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Hopper bottom bins |0 anies have
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Data

The most valuable data collected came from our
slick bare metal versus a non-slick coated metal m
which would represent the rusty conditions of a
hopper. While grain flow yielded no real results,
other data showed that on our stand it held
close to 1 oz. more of fines. The stand IS roughlyk
12 sqgft. When this Is calculated to compare to
the sqft. of the hopper, each 22 ft. hopper would

hold 5 Ibs. of fines. BT
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Slide Area Average Fine| Bin Area | Average Fine
Surfaces | (Sqft) |Build-up(g)| (Saft) Build-up/Bin (lbs)
Bare Metal 12 213 2322 9.1
Rusted Metal 12 49.6 2322 21.16 SE—.

Impact/Sustainability

iy | » Slick coating
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Gantt Chart
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Timeline

Build Slide Test Stand

Redesign of Aeration Tubes
Coat Slide test stand with EZ-Slide and Slip-Plate
Cost Analysis (Coating materials vs. cleaning costs)

Conduct Slide Tests
Misc. Wrap-up and Review

® Alternative Solutlons/Evaluatlons

T-7 Full-Round Duct
- 1A%y

* No real results
* Not food grade

 Not cost affective
. Not efficient

Final Recommendations

1. Remove damaged aeration tube caps
» Replace with redesigned caps that provide better
flow and structural integrity
Place hopper bottoms on maintenance schedule
* [nstall all new metal hopper
» Sandblast rust and grime to provide a new slick
surface

This project provided a couple of different outcomes. The first being that a slick coating has almost no affect on the grain. The redesign
of the aeration tube caps Is one solution for stuck grain. The other solution would be to put the grain bin hoppers on a maintenance

schedule. This could help fines from sticking and also prevent further buildups.
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Think impact.
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