ENERGY EFFICIENCY OPTIONS FOR
GRAIN DRYING

JENNIFER BRINKER
GDS ASSOCIATES, INC.,
an ActOnEnergy® Partner

ANDY VAUGHN, SAIC,
an ActOnEnergy® Partner



Practical Items

from Mary Bentsen to Everyone:
This is the Chat window.

* If you can't hear me,
please type a message
in the Chat window
located on the right-
hand side of your
screen. You can also

check the volume Sendto: | Everyone v
controls on your [ This is where you type your questions and | [ send|

| comments.

computer or adjust
the WebEx controls.

* Be sure you have called in to the conference call. See the first
message at the top of the Chat window for call-in information.

* Please type any questions you have during the presentation into the
Chat window located on the right-side of your computer screen.




What city are you in today?

Type your response into the Chat window.




1.

Quiz Questions: What do you already know about energy
efficiency options for grain drying?

Which of the following is a
method for saving energy when
drying grain?

Which of the following best
describes why it’s important to
dry grain?

Energy-saving operations for a
continuous flow high
temperature drying include the
following?

1. Which of the following is a method for saving energy when drying grain?

A.

m O O @

Keep your drying equipment maintained
Allow grain to dry in the field

Use a properhsized grain dryer

All of the above

A & C only
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A.
B.
C.
D.

Stored grain should be dried to avoid fungus or mold spoilage
Dry grain is more difficult to transport

Corn silage is not as saleable as dry grain

Most grain is used to feed livestock

3. Energysaving operations for a continuous flow high temperature drying include
the following?

A.

Heat recovery



B. Dryeration

C. Scheduling drying time to effeak hours
D. All of the above

E. A& Bonly



Topics

* Why dry grain?
* Components of a grain drying system
* Monetary cost of grain drying
* Variety of grain dryers

— Associated energy efficiency measures
* Grain handling and storage

— Associated energy efficiency measures

* Case study
* Ameren ActOnEnergy




What would you like to get out of today’s
online training event?

Type your response into the Chat window.




Why dry grain?

* High moisture corn (corn
silage) does not require
drying

* Although nutritionally
similar to dry grain

— Requires larger storage area §
than dried grain

— Not as saleable as dry grain

* More susceptible to spoilage SEis Tk .
i - % : LR

http://photos.uwex.edu/images/full/cornharvest.jpg

[

* Dry grain is easier to
transport




U.S. Corn Use
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*Distillers Grain is in addition to this figure.




U.S. Grain Belt
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Uses of Soybeans

* Comprised of Meal and Qil

— Meal to animal feed, 2% to flours and other
human food use

— Qil primarily for human consumption, or biodiesel

* About 6% of beans used directly as human
food

* Industrial uses: biodiesel, hydraulic oil, grease,
ink, plastics, other products

Soyatech, http://www.soyatech.com/soy_facts.htm
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U.S. Grain Belt

Soybeans 2009
Planted Acres by County

[] < 10,000
[—] 10,000- 24,993

50,000- 99,939

100,000 - 149,999
150,000 +

118 Nenament af Aaricinies National Soriainiel S8 gics Sendes

11



Importance of Moisture Content

* At Harvest, can lead to

— Disproportionate drying

— Incomplete Drying

— Higher volume of trash and dirt that sticks to grain
* After drying, for storage, can lead to

— Fungus and/or mold spoilage

— Grain that is difficult to transport
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MWPS-13 Grain Drying, Handling and Storage Handbook

Recommended Harvest and Storage Moisture Contents

Grain Types & Storage Time Maximum Moisture Content Maximum Moisture Content
for Harvesting (%) for Safe Storage (%)

Shelled corn and sorghum
e Sold as #2 grain by spring 30 15.5
e Stored 6-12 months 30 14
e Stored more than one year 30 13
Soybeans
e Sold by spring 18 14
s Stored up to one year 18 12
e Stored more than one year 18 11
Wheat, oats, barley
e Stored up to 6 months 20 14
e Stored more than 6 months 20 13
Sunflower
s Stored up to 6 months 22 10
» Stored more than 6 months 22 8
Flaxseed
» Stored up to 6 months 15 9
e Stored more than 6 months 15 7
Edible Beans
e Stored up to 6 months 20 16
* Stored more than 6 months 20 14
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Components of Grain Drying Systems

* Harvest equipment
— combines, trailers, trucks

* Wet grain holding
— trailers, trucks, bins

* Grain dryers
* Grain cooling equipment

http://www.offenburger.com/images/TruckInField.jpg

* Conveying and handling equipment
* Grain storage
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Who can tell us how do you know
when it’s time to harvest grain?

If you know the answer, type your
response into the Chat window.
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Management Considerations for Grain Harvest

* Grain maturity and moisture content
* Field conditions
— soil sogginess
— “dirt” build-up on grain
— stalk quality
* Weather conditions

— Winter ambient air temperatures
* require a higher temperature rise in high heat drying
— Humid conditions

* require longer grain drying times and/or higher grain drying
temperatures

p09032009_183732.php

http://oklahomafarmreport.com/wire/news/01
879_andersonsunu
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Producing a Saleable Grain Product

* Bushel is old Celtic measurement
— 1.25ft3

* Test Weight = Weight per bushel

— Standard Test Weights are set by USDA
* Measured at standard moisture contents

* Inspecting Grain: Practical Procedures for Grain Handlers
http://archive.gipsa.usda.gov/pubs/primer.pdf

— Grain is priced according to its % standard test weight
* Quality factors

— “dockage,” fines, or foreign material

— Stress cracks, broken grain

— Presence of fungus, insects or other spoilage
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(Very) Basic Physics of Grain Drying

/Q\

GRAIN DISTRIBUTOR )\

-1 oxm.rr AREA TWICE
INLET SIZE. (MANHOLES)

7

http://www.tifton.uga.edu/eng/publications/grain%?20soybean%?20drying/grain%20and
%?20soybean%20drying.htm

* Drying grain is the evaporation of water

* Air removes water because the relative humidity of air is lower than
the humidity of the grain

* Drying Front or Zone = Area where wet is evaporating to dry
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Energy Efficiency and Energy Cost
Drying corn from 28%to 16%
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Energy Cost/Bushel

Assumptiors: LP Gas cost=$ 200 /gal

Electricity = $0.11 /kWh

The above figure can be downloaded as a full-page version from

the grain drying calculator found at www.ruralenergy.wisc.edu.
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Operating Cost Comparison

. . . Comparing gas to

rates and fuel costs per unit you get more heat

. . for less with gas,
Comparison making gas more

— All electric air dry systems: cost effective.
$0.31 per bushel

— Propane: $0.20 per bushel
— Natural Gas: $0.10 per bushel
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Continuous Crossflow Dryers

* Popularin the US

* Heated air blows
across grain flow

* Continuous flow

* High moisture
gradients in grain

* Newer models
providing better
energy efficiency and
grain quality Wi ruralenergy.wisc.edu
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