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Improving Grain Dryétfficiency
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Maintenanee
Operations
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Types of Dryers

Names reflect air flow pattern
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e Cross-Flow Column Dryer
» (batch and continuous)

e Batch bin dryers (high temperature)
» Bin Dryers
» Roof Dryers

e Mixed-flow dryers (Counter and concurrent flow)
e In-Bin Continuous flow dryers (Counter-flow)

e Ambient Air / Low temperature bin dryer
(10°F increase in air temperature)

e Combination drying
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GRAIN FLOW

DISCHARGE AUGER

Conventional Crossflow Column Dryer
In-Dryer Cooling
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Duct Work for Heat Recovery

wgg FILLING AUGER
Retro-fitting Dryer d/
with Heat Recovery
V 4
- Duct to Dryer
= Air Intake
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Heat Recovery
COOLING > Lower Heating
PLENUM Section

And

Cooling Section

Heat Recovery
Cooling section

Access needed for
cleaning screens



Reverse Flow Cooling | ¢::
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Courtesy of Zimmerman Dryers L
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Mixed-Flow Dryer
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Dryeration o
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o Transfer hot grain (120 to 140°F) to cooling bin
o Moisture: 2-3% above storage moisture content
e Grain allowed to “Temper” for 4 to 12 hours
e Cool grain

» Remainder of drying occurs as grain cools

» Moisture reduction: ~0.4% per 10°F of temperature decrease
e Transfer grain to storage bin

e Energy savings: 15% - 25%
e Dryer capacity: increases up to 70%
e Improved grain quality
- Fewer stress cracked kernels and breakage

Cracks Breakage
Rapid cooling 43.6% 11.3%
Dryeration 7.6% 6.7% 2
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Dryer Energy Efficiency

o No dryer performance standards
e Limited independent dryer test data
e Limited research data

e Buyer beware!

o Rule of thumb fuel usage

e - High Temp. dryer w/o heat recovery
o 0.02 gallon propane/ bushel / % moisture removed

» 0.018 Therms NG / bushel / % moisture removed
» 0.01 kWh Electricity



A BTU= CFM X Temperature Rise X1.1
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Maintenance Procedures




Reduced Air Flow

+ Frosted/Plugged
Air Inlet

A Plugged Exhaust
Screen
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Plugged Exhaust Screens

1)

YY)

AL YY)

11
L1 1Y

sy

01721/2010




Plugged Exhaust
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Structural Failure
Grain Column Now Wider

Air Flow Has
Changed

04/28/2009




Gap At Fan Outlet
Reduced Airflow To Grain




Fines Buildup

Fines Can Add To A Grain In Air Space
Combustion




Wet Grain At Dryer Top Never Gets Dry




Plugged Grain Turner
Reduced Grain Flow

03/25/2010




Air Flow & Burner Problems

L oose Duct Sheet A Moisture Covering Burner
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Burner Ports Plugged

v It Was Left Uncovered
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Not All Burner Parts Are In Place
. Evidence Of Tall Flame On Side
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Cracked Burner Causes Uneven Fl




Burners Needing Repair




Venturi Air Inlet

v Plugged
Cleaned L




Burners With Debris
Vertical Fired

Up-Fired

B 407 05/19/2009
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UpFired Low Pressure Burners




