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HOW TO CONTACT SUPERIOR

ADDRESS HOURS PHONE / FAX WEBSITE

Superior Grain Equipment
5069 168th Ave. SE
Kindred, ND 58051

Monday - Friday
8am - 5pm (CST)

1-866-822-9145
1-701-428-3830

www.superiorbins.com

YOUR PRODUCT INFORMATION

Dealer’s Name: Phone #:

Service Tech Name: Phone #:

Purchase Date: Model #:

Installation Date: Serial #:

Take time to record the following information about your Superior grain bin. Always have this information available 
when contacting your dealer, service tech or Superior with questions or for help.

REPLACEMENT PARTS

To keep your bin in first-rate condition, it is important that you review the maintenance information in this 
manual and promptly perform any repairs needed.

Wiring and Electrical Components - Use the services of a licensed electrician if any electrical components or 
wiring requires repair or replacement.

Decals - Safety decals are available, at no charge, from Superior. Have this manual handy when ordering 
decals and refer to the safety section for decal numbers.

Ordering Replacement Parts - To replace any missing or deteriorated parts, contact your local dealer/distributer. 
Your bin is engineered and assembled using specific thicknesses. Do not substitute materials for replacement parts. 
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LIMITED WARRANTY

LIFETIME BIN ROOF WARRANTY

Superior Manufacturing LLC warrants to the original purchaser a lifetime warranty on material replace-
ment for all unstiffened farm bin roofs. The lifetime warranty is for erected unstiffened farm bin roofs 
properly installed pursuant to Superior Manufacturing, LLC’s instructions against wind or snow load failure 
providing no other damage occurred to the bin during a weather related incident. Roof must be properly 
installed and used according to design criteria or warranty will be voided. Warranty registration must be 
mailed or emailed within 30 days of project completion in order for warranty to become effective. See 
www.superiorbins.com for online registration or mail in warranty registration provided with the Operations 
Manual.

LIFETIME BOTTOM RING WARRANTY

Superior Manufacturing LLC warrants to the original purchaser a lifetime warranty on material replace-
ment for all unstiffened farm bin bottom rings. The lifetime warranty is for erected unstiffened farm bins 
properly installed pursuant to Superior Manufacturing, LLC’s instructions providing the concrete and 
anchors are properly placed and the bin is used within the design criteria. Damage sustained due to 
seismic activity does not apply to this limited warranty. Warranty registration must be mailed or emailed 
within 30 days of project completion in order for warranty to become effective. See www.superiorbins.com 
for online registration or mail in warranty registration provided with the Operations Manual.

SUPERIOR LIMITED WARRANTY

Superior Manufacturing LLC warrants to the original purchaser within 5 years from the date of purchase 
that the grain bin shall be free from defective material and workmanship. All other equipment in con-
junction with the grain bin shall carry a one-year warranty. A part that substantially fulfills performance 
specifications within industry guidelines shall not be considered defective. Parts that Superior considers 
defective shall be returned freight free to Superior for replacement or repair in Superior’s sole discretion. 
Warranty registration must be mailed or emailed within 30 days of project completion in order for warranty 
to become effective. See www.superiorbins.com for online registration or mail in warranty registration 
provided with the Operations Manual.

The foregoing limited warranty is exclusive and in lieu of all other warranties of merchantability expressed 
or implied. Superior assumes no obligations or liabilities that others may make. Superior shall not be 
liable for incidental or consequential damages and under no conditions shall damages exceed the original 
cost of the part. The remedies stated herein shall be exclusive remedies available under this limited 
warranty. 

Any controversy or dispute of whatever nature between Superior and the original purchaser shall be 
settled by arbitration, if in Superior’s sole discretion, Superior shall choose arbitration. In the event that 
Superior chooses arbitration, each side shall select one arbitrator, and those arbitrators shall select a third 
arbitrator. The matter will be heard by the panel of three arbitrators and the decision is by the majority 
vote of the arbitrators. Any award granted in arbitration may be entered into any court having jurisdiction 
thereof. The decision of the arbitrators shall be final, conclusive, and shall not be appealed. With respect 
to such arbitration: (a) all questions as to the meaning of the above clause, or as to the arbitrability of any 
dispute under said clause shall be resolved by the arbitrators, and their decision thereon shall be binding 
and not subject to judicial review; (b) this arbitration clause is intended to be severable. If any term or 
provision hereof, in general or with respect to a specific situation is deemed to be illegal and invalid for any 
reason whatsoever, such illegality and validity shall not affect the validity of the remainder of this warranty. 



WARRANTY REGISTRATION

COMPLETE AND SEND IN WARRANTY REGISTRATION CARD 

OR REGISTER YOUR BIN AT WWW.SUPERIORBINS.COM

In the event Superior chooses to litigate any matter in lieu or arbitration, venue to settle sub-litigation 
shall be in the State Courts of North Dakota, Cass County, ND. Superior reserves the right to modify, 
change, improve or discontinue the manufacture or specifications of any of its equipment without notice 
or obligation to any purchasers of the equipment.

Exclusions: Items manufactured by others shall carry the warranty of those respective manufacturers. 
Improper use, improper storage, installation by others, substitution or modification of parts, neglect, 
normal wear, labor or freight is specifically excluded under this warranty. Damage from improper use 
shall include, but is not limited to:

 ▪ Vacuum (suction) air moving systems.

 ▪ Pressure systems with inadequate exhaust venting.

 ▪ Freezing of or trash accumulation on exhaust vent surfaces (open fill cap and inspection hole when 
operating fans if temperatures are below freezing).

 ▪ Filling past the eave or against the roof panels.

 ▪ Filling with materials, which are not free flowing.
 ▪ Off center filling or unloading.
 ▪ Excessive or off center loading equipment attached to the roof.

 ▪ White rust after shipment and in customer storage.

Superior makes no foundation recommendations. Consult a local engineer.

SUPERIOR WARRANTY REGISTRATION

I hereby acknowledge the following:

 ▪ I purchased the equipment listed.

 ▪ I thoroughly read and understand the installation and operation manual.

 ▪ I read and understand the nature and extent of the warranty and understand clearly that there were 
and are no other representations or warranties, either expressed or implied, made by anyone.

 ▪ I read and understand the safety precautions. In the event someone other than myself will operate 
the equipment, I will properly train them in safe operation of the equipment prior to operation and 
require that all individuals operating the equipment will read and understand the safety precautions.

 ▪ I properly mounted all operation and safety decals and will keep all safety shields in place at all 
times.
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1SAFETY INFORMATION

1.1  ABOUT THIS MANUAL

READ THIS MANUAL

This manual contains important information for the safe operation of your grain bin. It is important that the 
operator, as well as others who may come in contact with this equipment, read, understand and follow all 
instructions contained in this manual.

Failure to read, understand, and follow the instructions contained in this manual may cause personal injury or 
death and could void the product warranty. Keep this manual in a dry, safe place for reference.

This manual can be downloaded from the Superior website at www.superiorbins.com or you can contact  
Superior at 1-866-822-9145.

PRODUCT CHANGES AND IMPROVEMENTS

Superior reserves the right to modify, change, improve, or discontinue the manufacture or  
specifications of any of its equipment without notice or obligation to any purchasers of the equipment.

IMPORTANT     
It is important to follow all operation instructions in 
this manual. Failure to do so can affect performance 
and may void the warranty.

    WARNING     
Failure to read, understand, and follow the instructions 
contained in this manual may result in serious 
injury, death, structural damage or collapse of bin.
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1.2  SAFETY ALERT SYMBOL

The Safety Alert Symbol means:

ATTENTION! BE ALERT!

The safety alert symbol is used to alert you to important safety 
messages located on the grain bin or in this manual. When you 
see this symbol, be alert to potential safety hazards. 

1.3  SIGNAL WORDS 

Signal words are used to identify and communicate the potential for personal injury hazards. The appropriate 
signal word for each safety message is chosen based on the following guidelines:

 DANGER Indicates an imminently hazardous situation. Failure to heed these  
warnings will result in serious injury or death. 

 WARNING Indicates a potentially hazardous situation. Failure to heed these warnings 
could result in serious injury, death, structural damage or collapse of bin.

 CAUTION Indicates a potentially hazardous situation that, if not avoided, may result in 
minor or moderate injury. It may also be used to alert against unsafe practices.

NOTICE Instructions that must be followed to ensure proper installation and  
operation of equipment.

IMPORTANT Used to highlight important statements that assist the reader.
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1.4  GENERAL SAFETY

This bin is designed and manufactured with safety in 
mind. However, use extreme caution when working 
around grain bins as hazards to persons in the work 
area are present.

Your safety and the safety of the people around you 
depend on good safety practices. It is the operator’s 
responsibility to ensure that anyone who operates, 
maintains or works around the bin familiarizes 
themselves with all operation, maintenance, and safety 
information. Accidents can be prevented by using 
good safety practices.

1. Read and understand this manual 
before trying to assemble, operate  
or perform maintenance on this bin 
and any installed components.

2. Make sure no children or unauthorized persons 
enter the work area surrounding the grain bin.

3. If unauthorized persons enter the work area, 
the operator should immediately shut down the 
equipment until all unauthorized persons leave 
the work area.

4. A fire extinguisher should be stored 
in a highly visible place in the work 
area in case of fire.

5. Have a first-aid kit available in or 
near the work area.

1.5  PERSONAL PROTECTIVE EQUIPMENT 

(PPE)

Always wear appropriate protective gear, including 
but not limited to, the following:

Wear gloves at all times to protect your 
hands from sharp edges.

Steel-toed boots should be worn at all 
times to protect feet from sharp or falling 
debris. 

Wear a hard hat to help protect your 
head.

Use appropriate fall protection equipment 
when working on bins.

Wear appropriate ear protection to help 
protect your ears.

Wear appropriate eye protection to help 
protect your eyes.

Wear a respirator or filter mask when 
airborne particles are present.
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1.6  OPERATING SAFETY 

1. It is important that the operator, as well as 
others who may come in contact with this grain 
bin, read, understand and follow all instructions 
contained in this manual.

2. Persons who have not read and understand the 
operating and safety instructions in this manual 
are not qualified to operate the grain bin. 

3. Be sure you know the local regulations in your 
area for operating equipment.

4. Install and secure all safety guards and shields 
before starting or operating.

5. Review all safety related information annually 
with all persons who will operate or maintain the 
grain bin.

6. Clear the area of all unauthorized persons before 
operating the grain bin.

7. Never enter grain bins that are being loaded or 
unloaded.

8. Keep hands and feet away from moving parts 
and ensure that loose clothing is secured to 
prevent becoming entangled in moving parts and 
causing injury or death.

9. Use fall protection equipment to prevent falls.

10. Ensure all safety decals are attached to 
equipment and bin. Check decals regularly to 
make sure they are clean and not worn. Replace 
decals as needed.

11. Regularly check all components that are part 
of the grain bin. Keep the bin in good working 
condition.

12. Do not make unauthorized modifications to the 
bin or any installed components. Modifications 
may affect the performance of the bin and may 
void the warranty.

13. Be aware of weather related safety hazards 
such as icicles, snow and moisture that can 
accumulate on ladders. These conditions can 
cause serious injury or death.

1.7  MAINTENANCE SAFETY

1. Follow all maintenance information in this manual.

2. Allow only qualified persons to perform maintenance 
activities on the bin.

3. Turn off the power supply before servicing 
electrical equipment. Use lockout/tag out procedures 
to safeguard against unexpected energization or 
startup of machinery and equipment or release of 
hazardous energy during service or maintenance 
activities.

4. Ensure that all shields and guards are replaced 
after performing maintenance on belts, chains, or 
other moving parts.
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1.8  FLOWING GRAIN 

Entrapment or suffocation most often occurs when an 
individual enters a bin during the unloading process 
and is drawn into a flowing column of grain. As the 
bin empties out the bottom, a rapidly moving column 
of grain forms over the outlet and flows down through 
the grain mass at nearly the rate of the unloading 
auger.

Once a person is trapped in the flow, escape is 
impossible. The victim is rapidly drawn to the floor 
of the bin and cannot be pulled from flowing grain 
without risk of injury to the spinal column if the grain is 
at waist level or higher. 

SAFETY PRECAUTIONS

1. Stop the auger and use the lockout/tagout 
procedure to ensure that the auger is securely 
locked in the off position before entering a grain bin.

2. Follow all confined space entry procedures. 
Owner/operators are responsible for developing 
site specific confined space entry permits. More 
information about OSHA’s confined space entry 
requirements (29CFR 1910. 146) can be found at 
www.osha.gov.

3. Never enter a grain bin alone. Always have 
at least two people at the bin in case of an 
emergency.

4. Use a gas meter before entering the bin to make 
sure the atmosphere is safe.

5. Wear a respirator or filter mask when airborne 
articles are present.

6. Always use a safety harness or safety line when 
entering a bin.

    DANGER     
Never enter a bin when feed, grain or other material 
is flowing. Failure to follow these warnings will 
result in serious injury or death.

Figure 1  Flowing Grain - 2-3 seconds to react.

Figure 2  Flowing Grain - Trapped in 4-5 seconds.

Figure 3  Flowing Grain - Completely buried in 20 seconds.
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1.9  CRUSTED AND BRIDGED GRAIN 

Mold, high moisture content and grain in poor condition 
can become bridged. The kernels stick together and 
form a crust leaving a hollow cavity below the crust. 
The surface may appear stable enough to walk on but 
will usually collapse and instantly bury a person in the 
cavity below the crust. Due to the unknown size of the 
cavity, it will be very difficult to determine where the 
victim is located.

Bridged grain can also create gases that become 
trapped in the cavity. Once bridged grain is broken, 
these gases will reduce the amount of oxygen in the 
bin and will be toxic to humans. 

SAFETY PRECAUTIONS

 ▪ Stop the auger and look for a funnel shape at the 
surface of the bin. If the grain looks undisturbed 
then the grain has bridged and there is a cavity 
beneath the surface.

 ▪ Never enter the bin to break loose the bridge. Use 
a pole or other object to break the bridge. 

 ▪ Always use appropriate fall protection equipment 
to prevent falling into the bin. Secure tools and 
equipment used to break apart the bridge to 
prevent them from falling into the bin. 

    DANGER     
Do not enter the bin to break loose bridge grain or 
attempt to stand on the grain. Grain may collapse 
resulting in serious injury or death.

Figure 4  Bridged Grain

BRIDGED 
GRAIN

AIR
SPACE

Figure 5  Collapse of Bridged Grain

Figure 6  Bridged Grain - Buried Instantly.
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1.10  VERTICAL MASS GRAIN

Grain can also accumulate in a large mass against 
the bin wall or in various formations when it has been 
improperly stored or is in poor condition. The mass 
of grain can collapse and quickly engulf or crush a 
person attempting to loosen the grain.

After a collapse, it will be necessary to stabilize any 
remaining grain before making any rescue attempts. 
Failure to do so can be risky to rescue workers.

SAFETY PRECAUTIONS

 ▪ Prevent the grain from accumulating on the bin 
wall by storing grain that is in good condition.

 ▪ Do not enter a bin to break loose grain that has 
accumulated in a large mass on the bin wall. 
Attempt to break up the grain from the top of the 
bin or through the door.

 ▪ Expect, and be prepared for, the grain mass to 
break free at any time and to cascade down.

 ▪ Prevent grain from “setting up” in the bin by storing 
grain in good condition and avoiding spoilage 
which leads to this problem.

    DANGER     
Do not enter the bin to break loose grain that has 
accumulated in a large mass on the bin wall. Grain 
may collapse resulting in serious injury or death.

Figure 7  Vertical Mass Grain

Figure 8  Collapse of Vertical Mass Grain

Figure 9  Engulfed or Crushed by Vertical Mass Grain
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1. Shut off the auger or unloading equipment to 
stop the flow of grain.

2. Contact an emergency rescue team or fire 
department.

3. Protect rescuers.

 - Attach safety lines to rescuers.

 - Use respiratory protection as required such 
as a respirator or filter mask.

4. If the victim is completely submersed, cut holes 
in the bin and drain.

 - Cut at least two V-shaped or U-shaped holes 
on opposite sides; three to four holes sym-
metrically spaced are recommended. More 
holes can be cut for large bins.

 - Locate holes just below the feet of a partially 
submerged victim or as low as possible if 
victim is not visible.

 - You can use an air chisel, power saw, tractor 
loader, or cutting torch.

 - Drain the grain uniformly from two, three, or 
four holes around the bin.

5. Ventilate the bin with an aeration system, if one 
is present. Do not active the heat source.

6. Avoid putting additional pressure on the victim.

 - Stay away from the area immediately around 
the victim.

 - Keep unnecessary personnel out of the grain 
bin.

7. Construct a retaining wall if the surrounding grain 
slope is above victim's head.

 - Use plywood, sheet metal, large trash cans 
with the bottoms removed, or heavy card-
board cylinders to keep grain from the victim's 
chest area or higher.

 - Build brace walls to prevent further collapse.

8. Remove grain from around the victim.

 - Attach a harness to the victim to prevent 
further submersion in the grain. Don't try 
to pull the victim before removing the grain 
(removal at this stage can cause serious 
injury).

 - Use a vacuum conveyor or scoop to remove 
grain from around victim.

9. Provide for the victim.

 - Assist the victim's breathing by using oxygen, 
respirator, or filter mask.

 - Maintain body temperature.

 - Communicate with the patient about their 
condition and the rescue activities taking 
place.

RESCUE PROCEDURES

    WARNING     
Ensure that holes are evenly spaced around the 
bin. Failure to do so may cause bin to collapse 
which can cause serious injury or death.

Be patient and don’t give up!
Be prepared. Plan ahead for  
victim removal procedures

1.11  RESCUE PROCEDURES
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1.12  MOVING PARTS

Grain augers present serious entanglement and 
amputation hazards. Grain augers include reclaim 
augers, sweep augers, fill augers, and stirring augers.

1. Make sure no children or unauthorized persons 
enter the work area surrounding the grain bin.

2. If unauthorized persons enter the work area, 
the operator should immediately shut down the 
equipment until all unauthorized persons leave 
the work area.

3. Keep hands and feet away from moving parts 
and ensure that loose clothing is secured to 
prevent becoming entangled in moving parts and 
causing injury or death.

4. Keep all guards and shields in place at all times 
while operating. Replace damaged or missing 
guards or shields with original manufacturer’s 
parts.

5. Do not adjust or perform maintenance when 
augers are running.

GRAIN BIN AUGER HAZARDS

A reclaim auger is typically found in the bin floor and 
used to unload or empty grain from the bin. When 
left uncovered, a worker’s foot can easily become 
entangled in the rotating screw and amputation is 
usually the result.

A sweep auger is a horizontal auger that’s used to 
pull grain remaining at the bottom of a storage bin 
toward the bin’s discharge sump opening. It rotates 
around the discharge opening to “sweep” the grain 
toward the opening. Workers shouldn’t work in a bin 
while a sweep auger is running

Collection Augers: There are automated grain bin-
based drying systems that use unguarded collection 
augers operating in the bottom of the bin. These bins 
should never be entered while the drying system is in 
operation because the collection augers can’t be seen 
under the grain.

A fill auger is used to fill a bin and can be either 
permanent or portable/PTO-driven. If guards or safety 
shields are not in place, serious injury or death can 
occur. An unguarded PTO can easily catch loose 
clothing or any other loose object and can wrap a 
person onto it in less than 1 second. 

A stirring auger is used in a drying bin to turn over 
grain and shorten drying time. A stirring auger is 
completely unguarded and can easily catch loose 
clothing and entangle a worker. Never enter a bin 
when stirring augers are running.

    DANGER     
Guards and shields are provided for your protection. 
Keep all guards and shields in place at all times 
while operating. 
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1.13  FALLS AND OBSTRUCTIONS

Falls from grain bins, at any height, can cause injury. 
Ladders on bins can become very slippery or icy in 
inclement weather. Slippery metal, broken or loose 
ladder rungs and loose hand-holds can be very 
dangerous.

SAFETY PRECAUTIONS

 ▪ Maintain a secure handhold and foothold when 
climbing on the bin. Metal is slippery when wet.

 ▪ Never carry items while climbing on bins. Also, be 
certain no obstacles are in front of ladder.

 ▪ Repair loose ladder rungs and handholds as 
soon as they are discovered. Follow maintenance 
guidelines in this manual to prevent serious injury.

 ▪ Make sure there are no obstructions near ladder 
rungs which could cause a fall.

ASABE STANDARDS

When ladders are used to ascend heights exceeding 
20’, the American Society of Agricultural and Biological 
Engineers (ASABE) standards state that landing 
platforms shall be provided at each 30’ of height. The 
center of the outside ladder must be at least 7” from 
sidewall. Refer to ASABE S412.1 standards for more 
information on adequate clearances.

    WARNING     
Failure to purchase ladder and safety cages and 
use of fall restraints and arrest systems correctly 
may cause serious injury or death. Contact your 
dealer if proper ladder and accessories are not 
installed.
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When working on a bin at heights where fall hazards 
exist, always use a fall restraint or fall arrest system. 
Make sure that fall restraint and arrest components 
are in good condition.

SAFETY PRECAUTIONS

 ▪ Persons who enter a grain bin from a level at or 
above the stored grain should be equipped with a 
lifeline and harness.

 ▪ Connections outside the bin on the roof should be 
made to the peak ring.

 ▪ Lifelines should not let a person extend past the 
eaves of the roof.

 ▪ If work is done on portions of the sidewall, proper 
equipment such as lifts or cranes should be used.

 ▪ When working inside the bin, appropriate connec-
tions should be made to the rafters, peak ring or 
sidewall.

 ▪ Never enter a grain bin alone. Always have at least 
two people at the bin in case of an emergency.

1.14  FALL RESTRAINTS AND ARREST SYSTEMS 

    WARNING     
Do not use restraints or arrest system components 
that are worn, damaged, or have deteriorated. 
Failure to follow these warnings may cause serious 
injury or death.

Remove the defective components from service 
according to the manufacturer’s instructions.

FALL RESTRAINT SYSTEMS

A fall restraint system consists of a body belt or 
harness, lanyard, and anchor. The system is arranged 
so that the individual is prevented from falling. 

Fall restraint systems should be used in accordance 
with the manufacturer’s recommendations and 
instructions.

FALL ARREST SYSTEMS

A fall arrest system consists of a harness, lanyard, 
and anchor. The system exposes a worker to a fall, 
but stops the fall within specified parameters. 

Fall arrest systems should be used in accordance 
with the manufacturer’s recommendations and 
instructions.

LIFELINE

A lifeline is a component consisting of a flexible line 
(rope or cable) for connection to an anchorage at one 
end to hang vertically (vertical lifeline), or for connec-
tion to anchorages at both ends to stretch horizontally 
(horizontal lifeline). Lifelines also serve as a means 
for connecting other components of a fall protection 
system.

Lifeline systems should be used in accordance  
with the manufacturer’s recommendations and 
instructions.

SAFETY HARNESS

A safety harness has straps which wrap around 
an individual in a manner that will distribute the fall 
arrest forces over the thighs, pelvis, waist, chest, 
and shoulders with a means of attaching it to other 
components of a fall protection system.

Safety harness systems should be used in accordance 
with the manufacturer’s recommendations and 
instructions.
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1.15  LOCKOUT/TAGOUT

Lockout/tagout refers to specific practices and proce-
dures to safeguard against unexpected energization 
or startup of machinery and equipment or release 
of hazardous energy during service or maintenance 
activities. 

The standards establish requirements that employers 
must follow when employees are exposed to 
hazardous energy while servicing and maintaining 
equipment and machinery. Some of the most critical 
requirements from these standards are outlined 
below:

1. Develop, implement, and enforce an energy 
control program.

2. Use lockout devices for equipment that can be 
locked out. Tagout devices may be used in lieu 
of lockout devices only if the tagout program 
provides employee protection equivalent to that 
provided through a lockout program.

3. Ensure that new or overhauled equipment is 
capable of being locked out.

4. Develop, implement, and enforce an effective 
tagout program if machines or equipment are not 
capable of being locked out.

5. Develop, document, implement, and enforce 
energy control procedures. [See the note to 29 
CFR 1910.147(c)(4)(i) for an exception to the 
documentation requirements.]

6. Use only lockout/tagout devices authorized 
for the particular equipment or machinery and 
ensure that they are durable,standardized, and 
substantial.

7. Ensure that lockout/tagout devices identify the 
individual users.

8. Establish a policy that permits only the employee 
who applied a lockout/tagout device to remove it. 
[See 29 CFR1910.147(e)(3) for exception.]

9. Inspect energy control procedures at least 
annually.

10. Provide effective training as mandated for all 
employees covered by the standard.

11. Comply with the additional energy control 
provisions in OSHA standards when machines or 
equipment must be tested or repositioned, when 
outside contractors work at the site, in group 
lockout situations, and during shift or personnel 
changes
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1.16  ENTERING CONFINED SPACES

DEFINITION OF A CONFINED SPACE

A confined space:

 ▪ Is large enough for an employee to enter fully and 
perform assigned work;

 ▪ Is not designed for continuous occupancy by the 
employee; and

 ▪ Has a limited or restricted means of entry or exit.

By definition, a permit-required confined space has 
one or more of these characteristics:

 ▪ Contains or has the potential to contain a hazardous 
atmosphere;

 ▪ Contains a material with the potential to engulf 
someone who enters the space;

 ▪ Has an internal configuration that might cause an 
entrant to be trapped or asphyxiated by inwardly 
converging walls or by a floor that slopes down-
ward and tapers to a smaller cross section; and/or

 ▪ Contains any other recognized serious safety or 
health hazards.

SAFETY PRECAUTIONS

 ▪ Test the air inside for oxygen, flammability, and 
toxicity. Continue to test while working in the 
confined space.

 ▪ Use the appropriate personal protective equipment 
(PPE), including the correct respirator. Make sure 
all equipment is tested and grounded.

 ▪ Follow the lockout/tagout procedures to protect 
against accidental equipment startup

 ▪ Have at least one trained and equipped person 
outside to rescue you in case of trouble.

 ▪ Use an adequate means of communication with 
persons outside the bin.

 ▪ Wear an approved lifeline and harness in case you 
require assistance or rescue.

 ▪ Remove all potential causes of fire or explosion. 
Use spark-proof tools and explosion-proof fans, 
lights, and air movers.

 ▪ Work as safely as possible. Know how to exit the 
space quickly without assistance.

 ▪ If a coworker must be rescued from a confined 
space, never go in after him. Use rescue equipment 
and call trained rescuers for help.

CONFINED SPACE HAZARDS

1. Caution must be taken when working in a closed, 
unventilated area. Confined spaces can be 
highly dangerous areas. Their hazards are often 
invisible, fast working, and difficult to escape. 
Even empty, well cleaned spaces can pose risks.

2. Confined spaces have few or very small open-
ings, and are difficult to enter and exit. They are 
not designed to be work areas, so ventilation is 
usually poor. 

3. There are four major dangers in a confined 
space:

a. There may not be enough oxygen to 
breathe. Chemicals or gases may con-
sume oxygen or displace it. 

b. Fires and explosions can happen more 
easily in confined space. Static electricity, 
sparks, or heat can ignite invisible vapors 
and gases. 

c. Toxins in the air can harm your respiratory 
and nervous systems. Often, you cannot 
see or smell toxins; by the time you feel 
their effects it may be too late.

d. Physical dangers, such as entanglement 
from moving parts can suffocate or crush 
you. Loud noise, intense heat, and falls 
can also be dangerous.

More information about OSHA’s Confined Space 
Standard can be obtained at www.osha.gov.

    WARNING     
Failure to understand and follow the appropriate 
confined space procedures may result in serious 
injury or death.
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1.17  SAFETY DECALS

1. Keep safety decals clean and legible at all times.

2. Replace missing or damaged safety decals.

3. Surfaces must be clean and dry before installing 
replacement decals.

4. Place new decals in the original locations.

INSTALLING SAFETY DECALS

1. Remove one portion of the backing paper.

2. Align the decal over the area and press the 
portion with the sticky backing in place.

3. Slowly peel back the remaining paper and 
smooth the remaining portion of the decal in 
place.

4. Use a pin to pierce the small air pockets that 
can occur and smooth out the decal using the 
backing paper.

DECAL-04-002

DECAL-04-003

DECAL-04-004
DECAL-04-005

DECAL-04-007

DECAL-04-008

DECAL-04-006

DECAL-04-013
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DECAL-04-009

DECAL-04-001

DECAL-04-011

DECAL-04-010

WARNING

Read and understand the 

operator’s manual before 
operating or performing 
maintenance on the bin.
Failure to do so may result 
in death or serious injury.

OPERATOR’S
MANUAL IS 
SHIPPED IN 

HARDWARE BOX
DECAL-04-025

DECAL-04-025DECAL-04-024



20 FARM BIN INSTR-03-006   REV: 02.19.16

SAFETY INFORMATION1

1.18  PERSONNEL SAFETY SIGN-OFF

To comply with O.S.H.A. regulations, the employer (contractor) must train their employees in safe operating 
procedures for operating equipment and constructing the bin. All personnel not trained must not enter the 
construction site. The following sign-off sheet is for recording all personnel qualified to work on this project.

DATE EMPLOYEE NAME COMPANY SUPERVISOR
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2.1  UNLOAD OPERATIONS

STARTING AND STOPPING

Depending on the bin size, there will be 2, 3 or 4 
sumps. Use the handle provided by Superior to open 
the sumps. Refer to Figure 10 for the following steps.

1. To open the center sump, turn the center sump 
control clockwise approximately one full turn. 

2. Once all grain is done flowing from the center  
sump, continue to turn the center sump control 
clockwise. This will simultaneously open the 
center sump double-wide and open the next-to-
center sump.

3. Once grain is done flowing from the center and 
the next-to-center sump, open the remaining 
sumps by turning the Intermediate Sump Control 
counter-clockwise. 

4. Once all sumps are cleared, the power sweep 
can be run (see Section 2.2). 

5. After the bin is cleaned out, make sure to close 
all sumps and reset the sweep clockwise from 
the sweep stop before filling the bin again (see 
Section 2.2).

    WARNING     
Always unload from the center sump first. Unloading 
from intermediate sumps when bin is full may 
cause structural damage or collapse of the bin.

Handle
Center Sump  
Control

Intermediate 
Sump Control

Figure 10  Sump Controls for Unloading
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2.1  UNLOAD OPERATIONS

Remove these 4 bolts and pull plate
and flighting will come out with it.

Figure 12  Remove Bolts.

REMOVING THE FLIGHTING

If the unload flighting plugs, wears out, or is damaged, 
follow the steps below to remove the flighting. Make 
sure to keep track of all parts for reassembly. 

1. Close all gates before removing the flighting.
2. Remove the belt guard and belts (Figure 11).

3. Optional: It is not necessary to remove the pulley 
and the bottom belt guard to remove the flighting 
but doing so may make removing the bolts easier 
(Figure 11).

4. Remove the four bolts on the plate to free the 
flighting (Figure 12).

5. Pull the plate (still connected to the flighting) to 
remove from the unload.

6. To reinstall the flighting, reassemble by reversing 
steps 1 through 4. 

Belt 
Guard

Figure 11  Remove Belt Guards.

Pulley

Bottom 
Belt 

Guard

Plate
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Figure 14  Sweep Lever in Engaged Position

Figure 13  Sweep Lever Positions

Figure 15  Sweep Lever in Disengaged Position

2.2  POWER SWEEP

ENGAGING AND DISENGAGING POWER SWEEP

Engage the Sweep

1. Turn off power to the unload motor. 

2. Lift up on the sweep lever and lock into the 
engaged position using the quick release pin. 
(Figure 14).

3. Restart the unload. (see Section 2.1)

Disengage the Sweep

1. Turn off power to the unload motor.

2. Remove the quick release pin and lower the 
power sweep lever (Figure 15).

3. Insert the quick release pin to keep lever in the 
disengaged position.

NOTICE

Always disengage the unload before ENGAGING the 
sweep lever. Failure to do so may result in damaged 
parts and will void any and all warranty on the sweep.

NOTICE

Always disengage the unload before DISENGAGING 
the sweep lever. Failure to do so may result in 
damaged parts and will void any and all warranty on 
the sweep.

QUICK 

RELEASE PIN

QUICK 

RELEASE PIN
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2.2  POWER SWEEP

USING THE SWEEP STOP

1. The sweep stop is positioned just counter-clock-
wise of the sweep. After engaging the sweep, the 
sweep will make one full rotation and will come to 
a stop once it hits the sweep stop (Figure 18).

2. To allow the sweep to make multiple rotations, 
pull the sweep stop cable to raise the sweep stop 
and allow the sweep to continue (Figure 17). The 
sweep stop cable is located on the outside of the 
bin to the right of the bin door (Figure 16).

3. Before refilling the bin, position the sweep  
counterclockwise of the sumps and clockwise of 
the sweep stop.

Figure 16  Sweep Stop Cable Position on Bin

Sweep Stop 
Cable

Sweep 
Stop  

Disabled

Sweep 
Wheel

Figure 17  Sweep Stop Disabled

Sweep 
Stop  

Engaged

Sweep Stop 
Cable

Figure 18  Sweep Stop Engaged

NOTICE

Before refilling the bin, position the sweep  
counterclockwise of the sumps and clockwise of 
the sweep stop.
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2.3  FAN OPERATION

The purpose of a fan is to move air through the grain 
in order to dry the grain or to maintain quality. 

STARTING AND STOPPING THE FAN

1. Push the green start button on the starter control 
to start the fan. It will reach full RPM in a few 
seconds. 

2. Push the red stop button on the starter control to 
stop the fan. 

OPERATING GUIDELINES

1. All guards and screens must be in place prior to 
starting fans. 

2. All electrical work must be done by a qualified 
electrician. 

3. The fan must be level for optimum performance.

4. Sufficient air exhaust vents must be installed on 
the roof to exhaust the air from the grain bin. 

5. Fan shutters are required where two or more 
fans are in use on the same grain bin. This 
prevents back draft or loss of air when only one 
of the two fans is in operation. 

6. Multiple fans should be placed approximately 
19ft. apart on the back one-third of the bin.

7. Multiple fans should be started simultaneously.

Figure 19  Fan Starter Control Box

NOTICE

There must be grain in the bin before operating the 
fan so that the floor is not lifted and the supports 
not be displaced.
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2.4  DOOR OPERATIONS 

OUTER DOOR

Opening and Closing the Door

1. Lift the outer door handle upwards until it clears 
the locking brackets (Figure 22). 

2. Swing the door open 180º. On the hinges there 
are holes that line up. Place a bolt in those holes 
to lock the door open (see Figure 23). 

3. To close the door, remove the bolt, close the door 
and pull the handle down to lock the door closed.

Figure 20  Opening and Closing Outer Door

Locking  
BracketOuter 

Door 
Handle

Figure 21  Locking Open the Outer Door

Place bolt in hole on upper 
and lower door hinge.
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3 bolts on each 
side are used to 
adjust how the inner 
doors latch shut.

2.4  DOOR OPERATIONS 

INNER DOORS

Make sure the bin is empty before operating the inner 
doors. 

Opening the Doors

1. Start with the top inner door and work down to 
the bottom door.

2. Facing the inner panels, pull the handle and lift 
up to release the door. 

3. Swing the door open by pushing it into the bin.

4. Repeat this process on the remaining two doors. 
 

Closing the Doors

1. Start from the lower inner door and work upward 
to the top door. 

2. Grab the handle and pull the door closed.

3. Check to ensure there are no gaps around the 
door. 

4. Pull the handle down and push in to lock the door 
closed. 

5. Repeat this process on the remaining two doors. 

6. Check to ensure there is a tight seal around all 
the inner doors. 

Inner Door Adjustments

The inner door latches can be adjusted to ensure a 
tight seal. Adjust the bolt on each hinge to ensure the 
inner doors shut securely. (Figure 24)

Adjust this bolt.

Figure 22  Inner Door Adjustments
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2.5  REMOTE OPENER 

The remote opener is standard on 15’ - 27’ bins. Use 
the remote opener to open and close the peak cap.

1. To open the peak cap, pull down on the remote 
opener handle and secure using the cable 
handle stop bracket. Make sure the cable rests 
in the grove on the bracket and the handle fits 
securely under the bracket.

2. To close the peak cap, pull the remote opener 
handle down and then outward to remove from 
the cable handle stop bracket.

3. Allow the handle to slowly raise until it stops. The 
peak cover should be fully closed. 

Adjusting the Remote Opener Cable

If the peak cover does not fully open when the cable 
handle is secured in the cable handle stop bracket, 
the length of the cable may need to be adjusted. 
Refer to Figure 25.

1. Using the handle, pull cable to fully open peak 
cap.

2. Loosen the cable clamps securing the handle to 
the cable. 

3. Adjust the cable until the handle fits securely under 
the bracket and the cable rests in the grove of 
the bracket. 

4. Re-tighten the cable clamps.

Figure 23  Remote Opener Handle and Bracket 

Figure 24  Open Peak Cover Using Remote Opener

Figure 25  Close Peak Cover Using Remote Opener

Cable

Cable
Handle

Cable Handle 
Stop Bracket

Cable 
Clamps
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2.5  REMOTE OPENER 

Adjusting the Spring Tension

There are three tension settings for the springs on 
the remote opener. If the remote opener lid is not 
snapping shut properly, the tension on the spring 
should be adjusted. Refer to Figure 28 for the steps 
below. Perform these steps for both springs.

1. Remove eye bolts from the peak cover and push 
peak cover completely open.

2. Remove the rear bolt on the torsion bar holder.

3. Remove the 1/2” hex nut from the threaded rod 
and slide the torsion bar from the threaded rod.

Figure 26  Adjusting the Remote Opener Spring Tension.

Low Tension

Eyebolt

Torsion Bar Holder

Rear bolt

Torsion Bar
Spring Loop

LEFT SIDE

RIGHT SIDE

1/2” Hex Nut

1/2” x 4 Hex Bolt

Hex Nut

Threaded Rod

COVER S
LID

ES O
PEN

COVER S
LID

ES C
LOSED

4. Remove the 1/2” hex nut on the back side of the 
torsion bar holder. This will allow the 1/2” x 4” 
hex bolt to move freely and relieve the tension on 
the torsion bar.

5. Remove the spring loop from the torsion bar.

6. Move the spring to the desired location on the 
torsion bar holder (see pictures below).

7. Reassemble by reversing steps 1 through 5.

Medium Tension

High Tension
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2.7  ROOF VENTS 

CLEANING THE VENTS

Make sure vent screens are clear of debris. Build up 
in the vent screens may lead to improper air move-
ment. To clean the vent:

1. Remove the vent screws and pull out the vent 
screen (See Figure 31).

2. Remove debris and thoroughly clean the screen.

3. Replace screen and secure using the vent screws.

FREEZING UP

Be alert to the possibility of frost build-up on air 
passage screens to a point of complete blockage. 
This may occur when high relative humidity, high 
grain temperatures, or high grain moisture levels are 
combined with freezing or near freezing temperatures. 

Running fans during these conditions can create 
frost build-up and airflow blockage causing the roof 
to dome. Precautionary measures must be taken to 
prevent this condition.

2.6  INSPECTION HATCH 

OPENING AND CLOSING THE INSPECTION HATCH

1. To open the inspection hatch, lift the latch and 
leave loose (Figure 29). 

2. Use the handle on the inspection hatch to open. 

3. To close, shut the inspection hatch and secure  
the latch (Figure 30).

Figure 28  Secure Latch to Close Inspection Hatch

Figure 29  Remove Vent Screen

    CAUTION     
Failure to secure the inspection hatch using the 
latch may lead to damage to the bin due to the 
elements.

IMPORTANT     
When running the fans for grain aeration during 
cold weather, it is important to leave the latch 
open on the inspection hatch to provide additional 
exhaust in the event the vents freeze. The pres-
sure from the fans should open the inspection 
hatch and allow air to move more freely.

    WARNING     
Failure to keep vents clear of debris and build up 
can cause doming or cave-in of the bin roof. This 
can cause structural damage or collapse of bin and 
voids any and all roof warranty.

Figure 27  Lift Latch to Open Inspection Hatch

Vent 
Screen

IMPORTANT     
Always open inspection hatch and peak cap when 
running fan(s) in freezing or near freezing temperatures.

    WARNING     
Failure to use fall restraints and arrest systems 
when cleaning vents may cause serious injury or 
death. 
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 ▪ Off Center (eccentric) loading and unloading

 ▪ Settling of foundation (uneven concrete pad)

 ▪ Abuse and neglect of bin maintenance

 ▪ Roof leaks incorrectly repaired

 ▪ Rusted sidewall sheets

 ▪ Side draw improperly installed and operated

 ▪ Failure to properly repair damaged parts

TOP CAUSES OF BIN FAILURES

 ▪ Modifications during installation/assembly
 ▪ Augers/spouts attached to peak ring cap

 ▪ Simultaneous loading and unloading

 ▪ Incorrectly installed sidewall sheets and stiffeners

 ▪ Blocked roof vents - inadequate air inlet/outlet

 ▪ Temperature cable support and placement

 ▪ Rapid grain movement (unloading)

3.1  BIN FAILURES

PREVENTING BIN FAILURES

 ▪ Carefully inspect your bin, internally and externally, 
on a regular basis. 

 ▪ Regularly inspect the concrete foundation. Look 
for any signs of corrosion, exposed rebar, unusual 
cracking, or openings appearing between the 
foundation and the bottom of the bin.

 ▪ Pay particular attention to the bolted joints near 
the top of the hopper and look for waviness along 
the edges of the sheets, elongation of bolt holes, 
or cracks between bolt holes.

 ▪ Look for bolt heads that have popped off. Missing 
heads will transfer loading onto the other bolts, 
accelerating bin wear. Replace these bolts as soon 
as possible.

 ▪ Buildup of material which could trap moisture on 
the exterior of bins should be removed.

 ▪ Determine the minimum wall thickness required for 
structural integrity and compare to the actual wall 
thickness.

 ▪ Perform a detailed structural inspection of your bin 
before using it after any unusual event, such as a 
storm with very high winds or an earthquake.

 ▪ At the first sign of bin distress, cease discharging 
immediately and assess the integrity of the struc-
ture. Limit access to the area surrounding the bin.

 ▪ Investigate the cause of the distress. Ensure that 
the personnel who are dealing with the bin have 
the education and experience to safely deal with 
the situation.

 ▪ Retain experts with knowledge of bin structures to 
assist in the investigation.

IMPORTANT     
It is important to follow all instructions in this 
manual. Failure to do so can affect performance 
and may void the warranty.

    DANGER     
Failure to properly maintain your bin can cause 
serious injury or death. 
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3.2  LOADING 

INITIAL LOADING OF THE BIN

 ▪ Ensure that the bin has been properly maintained 
and doesn’t show signs of bin failure.

 ▪ Check that the foundation has not settled and the 
bin is properly anchored to the foundation.

 ▪ Check electrical components and ensure that 
lockout/tagout procedures are being followed.

 ▪ Clear the area of all unauthorized persons. Make 
sure the area is clean and free of potential hazards.

 ▪ Secure all ladders, handrails, platforms, stairs, and 
steps.

 ▪ Check that all bolts are properly tightened and 
all guards and shields are properly installed and 
secure.

 ▪ Check that the unloading equipment and unload 
sumps function correctly and are closed.

 ▪ Ensure temperature cables, if used, are fastened to 
floor according to the manufacturer’s recommenda-
tion to prevent displacement during filling.

 ▪ Have emergency procedures available and know 
who or where to call for immediate help in case of 
an emergency or injury.

Figure 30  Off Center (Eccentric) Loading

INCORRECT

Off center (eccentric) loading can cause an excessive 
overturning moment at the base which may result in the 
bin leaning or tipping and/or sidewall stiffener buckling.

CORRECT

The bin must be loaded through the center of the roof 
cap to uniformly distribute the grain inside the bin.

FILLING THE BIN

 ▪ Ensure that the bin is clean.

 ▪ Check that the unloading equipment is functioning 
correctly.

 ▪ Close all sumps.

 ▪ Place the power sweep, if left in bin, just  
counter-clockwise of the sumps and clockwise of 
sweep stop.

 ▪ Check to be sure grain, if not empty, is uniform.

 ▪ Ensure that no one is inside the bin and all 
entrances are secure.

 ▪ Check to make sure grain is clean.

 ▪ Avoid overfilling the bin as this may cause bin 
failure. Know the maximum capacity of the bin.

 ▪ After the initial loading of the bin, check all anchor 
bolts and re-tighten if necessary.

Figure 31  Load Grain through Center of Roof.

    WARNING     
Failure to check and re-tighten the anchor bolts after 
the initial loading of the bin may cause structural 
damage or collapse of the bin.
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CORRECT

The bin must be unloaded from the center sump first 
until all possible grain has been removed by this 
sump. Then intermediate sumps can be utilized.

INCORRECT

Off center (eccentric) unloading at the floor or wall 
can cause excessive down pressure and can result in 
sidewall buckling.

Figure 32  Off Center (Eccentric) Unloading.

3.3  UNLOADING 

1. Maintain uniform loads on sidewalls by unloading 
grain from the center of the bin. 

2. The center sump must be opened first. Do not 
use the intermediate sumps until all grain has 
flowed, by gravity, through the center sump.

3. Once grain is done flowing from these sumps, 
open the remaining sumps. 

4. Start the power sweep only after all grain has 
flowed, by gravity, through the center and 
intermediate sumps.

5. Once the power sweep has finished, return 
the power sweep to its original position just 
counter-clockwise of the sumps and clockwise of 
the sweep stop.

    DANGER     
Never enter a bin when unload or sweep equipment 
is running. Augers travel at increasing speeds 
when grain is being emptied. Failure to follow 
these warnings can result in serious injury or 
death.

    WARNING     
Do not empty the bin using a side discharge and 
the center sump at the same time. Doing so may 
cause structural damage to the bin.

Ensure that adequate vents are in installed on the 
bin to prevent a vacuum from forming. Pressure 
from the vacuum on the roof can damage or 
cause structural failure of the grain bin roof.

Figure 33  Unload from Center Sump First.
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INCORRECT

Do not put large quantities of wet grain on top of dried 
grain. Partially dried grain shrinks and causes voids. 
Sidewall and stiffeners can buckle under the pressure.

Figure 34  Storing Mixed Grain

CORRECT

Storage bins are designed to store dry, free-flowing 
grain with a density of up to 52 lb/ft3 (65 lb./bu).

3.4  STORED MATERIAL 

MIXED GRAIN

Standard storage bins are not designed for storage 
of high-moisture grains. Storage bins are designed to 
store dry, free-flowing grain with a density of up to 56 
lb/ft3. 

Do not mix wet grain with dried grain unless it’s in a 
bin with a working stirring machine. When partially 
dried grain shrinks it can cause voids in the grain. 
These voids cause the wet grain above the void to be 
supported only by the sidewall. Sidewall and stiffeners 
can buckle under the pressure. 

 

IMPORTANT     
High moisture grain can quickly spoil and will not 
flow freely. This may cause other problems. Only 
bins designed for drying may hold high moisture 
grain for a short period of time.

    WARNING     
Do not mix wet grain with dried grain unless it is 
stored in a bin with a working stirring machine. 
Failure to do so may cause voids in the grain 
which can lead to the collapse of the sidewall and 
stiffeners. This can cause serious injury, death or 
structural damage to the bin.

WET GRAIN

VOID DRY GRAIN
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INCORRECT

Prevent grain moisture contents from increasing more 
than 2% in a bin.

CORRECT

It is recommended that wet grain should have less 
than 2% moisture difference from dry grain.

3.4  STORED MATERIAL

Grain kernel expansion can cause hoop stress. Hoop 
stress is a stress that is applied in a direction perpen-
dicular to the radius of the item in question.

To reduce the possibility of hoop stress, grain must be 
managed to prevent the grain from increasing above 
16% moisture during storage. In addition, do not have 
moisture content variations of more than 2% in a bin. 

Figure 35  Hoop Stress Caused by Grain Expansion.

INCORRECT

Do not plug the eve with grain.

CORRECT

Maximum fill height is 1” below the eave.

WET GRAIN
(HIGH MOISTURE)

DRY GRAIN

WET GRAIN

( <2% MOISTURE DIFFERENCE FROM DRY GRAIN)

DRY GRAIN

1” GAP
MINIMUM

1” GAP
MINIMUM

Do not plug the eave and fill grain to the top. Filling 
grain up against the roof sheets and plugging the 
eave may cause roof to expand and fail. To avoid this, 
the maximum fill height is 1” below the eave.

Figure 36  Roof Failure Due to Plugged Eaves.
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3.4  STORED MATERIAL

FROZEN GRAIN

Prevent grain from freezing to avoid problems it can 
create, especially during warming in larger bins.

During aeration, condensation can form in grain 
cooled below freezing. It will be difficult to warm grain 
in the spring without condensation forming into ice 
and causing frozen chunks to block aeration cycles 
and grain unloading.

If grain does freeze, begin thawing frozen grain once 
the average outdoor temperature is 10o - 15o degrees 
F (6o - 8o C).

    WARNING     
Damage from frozen grain may cause structural 
failure or bin collapse. This can cause serious 
injury or death. Follow all maintenance instruc-
tions contained in this manual.

Figure 37  Frozen Grain

INCORRECT

Do not allow grain to freeze. Frozen grain can block 
aeration cycles and grain unloading.

CORRECT

Maintain grain temperatures to keep grain dry and 
free flowing.

FROZEN GRAIN MASS
FREE FLOWING

DRY GRAIN
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3.5  VENTILATION 

Grain bin roofs are not designed to withstand exces-
sive air pressure differentials. General ventilation 
recommendations are 1 ft2 (0.093 m2) of vent area 
for every 1,000 cfm (28.3 m3/min). Maximum recom-
mended pressure differential in the roof area is 1” w.c. 
(water column). 

Be alert to the possibility of frost build-up on air 
passage screens to a point of complete blockage. 
This may occur when high relative humidity, high 
grain temperatures, or high grain moisture levels are 
combined with freezing or near freezing temperatures. 

Figure 38  Excessive Positive Air Pressure may ‘Dome’ the Roof.

INCORRECT

Failure to open inspection hatch, roof vents and peak 
cap when the fan is turned on.

CORRECT

Roof vents, inspection hatch and peak cap are open.

Figure 39  Excessive Negative Air Pressure Pulls Roof In.

INCORRECT

Failure to have adequate roof vents for air inlet.

CORRECT

Adequate roof vents for air inlet.

    WARNING     
Failure to maintain open roof vents when fans are 
turned on can cause doming or cave-in of the bin roof. 
This can cause structural damage or collapse of bin.

Running fan(s) during these conditions can create 
frost build-up and airflow blockage causing the roof 
to dome. Precautionary measures must be taken to 
prevent this condition.
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INCORRECT

Blocked roof vents.

CORRECT

Unblocked roof vents.

Figure 40  Blocked Roof Vents.

INCORRECT

Failure to maintain open roof vents when the fan is 
turned on.

CORRECT

All roof vents are open.

3.5  VENTILATION 

Do not pile grain against the roof. Grain piled too high 
will block the roof vents. Blockage of the roof vents 
will restrict the effective vent area by 95-98%, virtually 
eliminating the vent area. The area above the surface 
of the grain must allow for free movement of air to the 
vents. 

If negative air roof fans are used in the roof vents, 
they must operate simultaneously with the positive 
air fans at the base of the bin. They need to be wired 
so that negative air fans start a few seconds after the 
positive air fan. This is done so the air has enough 
time to be pushed through grain to replace the air that 
leaves through the roof. Failure to do this could result 
in roof failure.

    WARNING     
Negative air pressure fans must be wired to start a 
few seconds after the positive fan. Failure to do this 
can cause structural damage or collapse of bin.

Negative/Positive

Air Fan
Negative/Positive

Air Fan

Negative Air
Roof Fan

Positive
Air Fan

Postive Air

Roof Fan

Positive

Air Fan
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Figure 41  Equipment Loads

INCORRECT

Equipment loads not uniformly  
distributed to the peak ring.

CORRECT

Equipment loads must be uniformly  
distributed to the peak ring.

3.6  EQUIPMENT LOADS 

It is important that loads created by additional components 
must not exceed the design ratings for the bin and 
must be evenly distributed on the peak ring. Standard 
Superior grain bin roofs are rated at 8,000 lbs.

Peak loads are designed to handle loads in excess of 
the roof snow loads. These include spouts, catwalks, 
conveyors, spreaders, stirring augers, and other 
equipment. If multiple items are supported by the 
roof, the sum of their weights must be used to check 
capacity.

All concentrated loads on the roof must be uniformly 
distributed to the peak ring. The use of separate 
support towers may be necessary to properly distrib-
ute overhead loads.

SLIP JOINTS - Use properly designed slip joints 
when attaching components to the bin. This may 
prevent damage to the bin due to settling.

IMPORTANT     
It is important that loads created by additional 
components must not exceed the design ratings 
for the bin.

    WARNING     
Failure to properly install components may cause 
structural damage to the bin. 

SUPPORT BRACE OFF 

CENTER AND CONCETRATED 
LOAD ON ROOF
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Stiffeners carry the vertical wall loads on the bin, 
therefore serving as columns for the structure. They 
should be attached to the sidewall and each other 
exactly as described in Superior’s Bin Erection 
Manual. 

They must form a continuous column from the eave 
to the concrete floor. Do not cut stiffeners for any 
reason. The stiffeners should rest firmly against each 
other at all splice joints and also rest firmly on the 
floor. 

    WARNING     
Stiffeners must form a continuous column from the 
eave to the concrete floor. It is important that the 
bottom stiffener rest on the concrete floor. Failure 
to properly install stiffeners may cause structural 
damage to the bin. 

Figure 42  Stiffener Loads and Installation

STIFFENER NOT 

RESTING 

ON FOOTING

BIN 

SIDEWALL

STIFFENER

GAP

BUCKLE

BIN 

SIDEWALL

STIFFENER

NO GAP

INCORRECT

Gaps between stiffeners and not resting on concrete 
footing

CORRECT

No gaps between stiffeners. Stiffeners are resting on 
concrete footing.

3.7  STIFFENER LOADS

INCORRECTLY INSTALLED

 ▪ Gaps between the stiffeners

 ▪ Sidewall buckling

 ▪ Stiffeners not resting on the concrete footing

 ▪ Concrete not level

CORRECTLY INSTALLED

 ▪ No gaps between the stiffeners

 ▪ No buckling

 ▪ Stiffeners resting flat on the concrete footing
 ▪ Level concrete

 ▪ Use shims if required
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Figure 43  Side-draw Systems.

3.8  SIDE-DRAW DISCHARGE SYSTEMS

    WARNING     
Your grain bin may not be designed for a side-draw 
system. Never add a side-draw system to an existing 
bin without first consulting a Superior engineer. 
Improper installation/use of a side-draw system may 
cause structural damage or collapse of the bin.

IMPORTANT GUIDELINES FOR SIDE DRAW USE

 ▪ Never add a side-draw system to your bin without 
consulting a Superior engineer.

 ▪ In multiple side-draw systems, only one side draw 
system should be used at any one time.

 ▪ Never use the side-draw system as the primary 
outlet.

 ▪ Side-draw systems will leave the grain in a sloped 
position, creating off-center loads. Before refilling, 
unload remaining grain through the center sump 
so the grain reaches equal wall height around the 
entire bin. Grain must be level or in an inverted 
cone position before adding grain.

 ▪ Never store grain in a sloped position. This can 
cause differential foundation settlement and bin 
deformation.

INCORRECT

Without a proper side-draw system.

CORRECT

With a proper side-draw system, bin unloads in layers 
evenly.

DANGER AREA

SPOUT

SPOUT

CHUTE

Only use Superior designed side-draw discharge units 
with Superior bins. Never change the function of a 
bin’s intended use. Superior bins are engineered to 
hold a specific amount of weight and to be loaded and 
unloaded in a specific manner.
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Figure 44  Refilling after Side-draw Use

3.9  REFILLING AFTER SIDE-DRAW USE 

Before refilling a bin after side-draw use, the grain 
needs to be leveled or completely emptied through 
the center sump. It is important that the sidewall 
pressure is equal prior to refilling.

A total clean-out of the bin ensures that there is no 
build up of compacted grain, which cannot be emptied 
by gravity flow. If grain is matted to the sidewalls, 
remove it with a wire brush and repaint if necessary.

Baffles are only intended for use with side-draw 
systems. Do not use baffles with intermediate sumps. 
Unloading must be done first using the side-draw 
system, then the center sump, and lastly the interme-
diate sumps.

    WARNING     
Failure to level the grain prior to refilling can cause 
unequal pressure on the grain bin sidewalls. This 
can cause structural damage or collapse of bin.

    WARNING     
Never use intermediate sumps until all grain has 
flowed by gravity through the center sump. Unload-
ing first through the intermediate sump will cause 
uneven load distribution and can cause structural 
damage or collapse of bin.

INCORRECT

Loading without leveling or emptying grain in cone 
down position will create uneven sidewall pressures 
and cause bin failure.

CORRECT

Before refilling after side-draw use, empty through 
center sump until inverted cone is achieved and sidewall 
pressures are equal. Refill through center peak ring.
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3.10  HOPPER BOTTOM BINS 

The maximum allowable storage time for wet grain 
(over 16%) in a hopper bin for use with a column 
dryer may be only 1 or 2 days. Storing high moisture 
or spoiled grain for a length of time may deteriorate 
the galvanized coating on the bin.

HOPPER BOTTOM GUIDELINES

 ▪ Check the stored grain regularly to ensure it is in 
good condition.

 ▪ Do not store hard to flow material such as soybean 
meal or other materials that will cake or crust.

 ▪ Unloading bridged or vertically crusted grain at a 
high rate of speed may cause hopper tank failure 
due to uneven pressures.

 ▪ Monitor the bin while unloading to make sure there 
is no vertical crusting.

Figure 45  Loading and Unloading Hopper Bottom Bins.

IMPORTANT     
Hopper bins are not intended for drying. Grain 
should be dry and cool when put into a hopper bin 
for storage.

LOADING AND UNLOADING

 ▪ Make sure there are no objects or old grain in the 
hopper bin before filling.

 ▪ Clean the hopper bottom after each use and make 
sure the rack and pinion gate is completely closed.

 ▪ Loading must be done through the peak ring. Off 
center filling may cause excessive loads which 
may result in bin leaning or sidewall stiffener 
buckling.

 ▪ Unloading must be done through the outlet cone 
only. 

 ▪ Never cut holes in the bin sidewall. Off-center 
unloading may cause excessive down pressure 
and uneven load distribution that may cause 
sidewall buckling.

 ▪ If the hopper bottom is sealed tight, the peak ring 
cap and inspection hatch must be opened when 
unloading grain.

LOADING THE HOPPER

Loading must be done through the peak ring.

UNLOADING THE HOPPER

Unloading must be done through the outlet cone only.
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Natural-air drying is an in-bin drying system which 
uses ambient air to dry the crop. Air is forced upward 
through the grain, evaporating and carrying away the 
moisture. 

Drying takes place in a drying zone which advances 
upward through the grain (Figure 48). Grain above 
this drying zone remains at the initial moisture content 
or slightly above, while grain below the drying zone 
is at a moisture content in equilibrium (EMC) with 
the drying air. The process may take several weeks 
depending on the airflow rate, climate conditions and 
the moisture content of the grain. 

Natural-air drying requires enough airflow to complete 
drying within the allowable storage time, the time 
before significant quality deterioration takes place.

4.1  NATURAL-AIR CROP DRYING

ADVANTAGES OF NATURAL-AIR DRYING

 ▪ The bins can be filled at harvest rate.
 ▪ Economical. A properly sized system may dry the 

crop more economically than if dried in a high 
temperature screened dryer.

 ▪ Grain quality is good.

DISADVANTAGES OF NATURAL-AIR DRYING 

 ▪ There is a limit on initial moisture content or grain 
depth that can be effectively dried.

 ▪ Sufficient electrical power must be available at 
each bin for fan motors.

Buffer Zone 4” - 6”

Wet Grain

Dry Grain

Primary Drying Zone 1’ - 2’

Figure 46  Natural-Air Drying.
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4.2  GRAIN STORAGE 

STORAGE PREPARATION

Insects are either already in the bin before filling 
or will enter later. The following steps will aid in the 
prevention of insect problems in your stored grain.

1. Clean bins thoroughly prior to filling.
2. Repair cracks and crevices where moisture and 

insects may enter.

3. Avoid filling bins with new crop where old crop 
already exists.

4. Clean and check the aeration system. Foreign 
material may collect in ducts creating an excel-
lent insect breeding environment and obstructing 
airflow.

For more information on insect control, contact your 
local county extension office.

GRAIN CONDITION FOR STORAGE

Crops store best if they are cool, dry, and clean. Mold 
growth is dependent on both temperatures and crop 
moisture content. Crops that contain considerable 
foreign material or broken kernels will be more 
susceptible to mold and insects. The crop should be 
cleaned to reduce this hazard or be dried down to 1 to 
2 percent lower than clean crops.

CHECKING THE GRAIN 

1. Check stored grain bi-weekly during the critical 
fall and spring months when outside air tempera-
tures are changing rapidly. 

2. Check at least once a month during the winter 
after a storage history without problems. 

3. Search for small changes that are indicators of 
potential problem such as crusting on the crop or 
condensation on the bin roof. 

4. It may also be necessary to check the moisture 
of the grain with a moisture meter. Any increase 
in temperature indicates a problem, unless 
outdoor temperatures are warmer than the crop. 

5. Check and record the temperature at several 
points in the bin. 

6. The test weight of your crop is another evaluation 
that can be done to ensure your crop is at its 
best quality.

FILLING AND CORING THE BIN

Best storage results are obtained when the crop is 
leveled in the bin. Lowering the center core of the 
stored crop improves airflow through the central area 
and makes checking the crop easier. Leveling can be 
accomplished with a grain spreader or by withdrawing 
grain from the center after filling.

In most bins, the normal grain discharge flow creates 
a center core that flows directly down to the unload 
conveyor or unload spout. This creates an inverted 
cone in the surface grain that gradually increases in 
diameter. As the unload runs, grain on the inverted 
cone side slopes gradually and slides into the bottom 
of the cone, where it funnels down the center core 
and to the conveyor or unload spout.

A bin filled to the peak will not have uniform airflow. 
Peaked grain is hard to manage and is especially 
risky when grain is stored above its safe moisture 
content. Part of the peak in all bins should be 
removed by coring the bin. It is important to core bins 
filled with moist grain, especially if the bin does not 
have a powered grain spreader that levels the surface 
and spreads the fines and trash. Coring the bin will 
remove the majority of the fines and foreign material 
because most fines tend to accumulate in the center 
of the bin. This is important since fines are more 
susceptible to spoilage and will restrict airflow. This 
practice obviously improves airflow through the grain, 
which reduces the chance of spoilage, and helps 
aeration fans work more efficiently.

Coring the bin is done by unloading grain periodically 
while the bin is being filled to pull down the peak after 
several feet of new grain is added. Coring during 
initial filling will remove a major part of the fines and 
foreign material (fm). Coring after bin is filled will 
remove some fines, but not as much as coring when 
filling. When coring a bin after filling is complete, 
remove about half the peak height for improved 
aeration. After coring, the top of the grain should be 
visually inspected to ensure an inverted cone has 
been created. If no cone is created, bridging of the 
grain has taken place and a very unsafe condition has 
been created. No one should enter the bin until the  
situation has been safely corrected.
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Grain will dry until it reaches a moisture content that 
is in equilibrium with the air passing through it. This 
equilibrium moisture content (EMC) is dependent on 
air temperature and relative humidity (RH). 

4.3.  EQUILIBRIUM MOISTURE CONTENT (EMC) 

Crop Temp (ºF)
RELATIVE HUMIDITY

20% 40% 60% 80% 100%

Barley
Oats
Rye

32º

50º

86º

7.4

6.9

6.0

10.0

9.3

8.6

12.3

11.7

11.1

15.3

14.8

14.0

18.0

17.5

16.3

Edible Beans

32º

50º

86º

7.7

7.2

6.7

10.5

10.2

9.5

13.7

13.2

12.5

17.7

17.2

16.5

20.3

20.0

19.2

Corn

32º

50º

86º

9.8

8.5

6.5

12.5

11.2

9.2

15.0

13.7

11.8

18.7

17.5

16.0

21.3

20.2

18.5

Soybean

32º

50º

86º

5.0

4.2

3.3

8.3

7.7

6.8

12.0

11.3

10.2

16.7

16.0

15.0

20.0

19.2

18.3

Durum

32º

50º

86º

8.2

7.8

7.2

10.8

10.3

9.7

13.5

13.0

12.5

17.0

16.3

15.8

19.8

19.2

18.5

Hard Wheat

32º

50º

86º

9.3

8.5

7.0

12.0

11.2

9.8

14.5

13.8

12.7

17.8

17.0

16.2

20.7

20.0

19.0

Confectionery 
Sunflower

32º

50º

86º

5.6

5.1

4.4

8.6

7.8

6.8

11.4

10.5

9.1

14.9

13.7

12.0

17.6

16.2

14.2

Oil Sunflower
32º

50º

86º

4.8

4.5

4.0

6.8

6.3

5.6

8.5

8.0

7.1

10.7

10.0

8.9

12.8

11.5

10.3

Flaxseed 77º 5.0 6.1 7.7 11.2 14.9

Table 1  Equilibrium Moisture Content of Various Crops (Wet Basis).

As RH increases, the EMC of the grain will increase 
accordingly. In like manner, lower air temperature 
increases EMC. As air temperatures increase or RH 
decreases, the ending moisture content, or EMC, will 
also decrease. This relationship is illustrated in Table 1.
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Equilibrium moisture content generally increases as the fall season progresses due to decreasing temperatures 
and increasing relative humidity. Average climate conditions are listed in Table 2. Actual weather conditions 
dictate the specific moisture content. Table 3 lists the maximum recommended moisture content for storage of 
various crops.

Natural-air drying requires that the drying zone be moved up and through the top of the grain within the 
allowable storage time (before significant deterioration occurs). Higher airflows reduce drying time and move the 
drying zone to the top of the bin more quickly. 

The grain at the bottom of the bin will over dry in good drying weather and re-wet during cool damp weather. 
Re-wetting the buffer zone “dries” the air and the drying zone continues to move upward. Operate the fan 
continuously until the drying zone moves through the top of the grain. Since the grain at the top of the bin is the 
last to dry, it is the most critical.

4.3.  EQUILIBRIUM MOISTURE CONTENT (EMC) 

Month
ND SD MN IA NE

ºF % RH ºF % RH ºF % RH ºF % RH ºF % RH

January 6 72 12 72 16 70 20 71 22 70

February 10 74 17 73 21 70 25 71 27 73

March 24 73 29 72 33 67 37 68 38 69

April 42 65 44 65 48 60 50 63 51 64

May 56 60 57 64 59 60 61 63 62 67

June 64 66 67 65 69 64 71 65 72 65

July 71 64 72 65 74 65 76 68 77 65

August 69 60 70 68 72 68 74 70 75 69

September 58 65 60 70 62 71 65 71 65 70

October 47 65 47 67 49 68 54 67 53 67

November 27 73 31 73 34 73 38 71 38 72

December 13 75 16 76 20 74 25 75 26 73

Table 2  Climate Conditions (Average Day/Night Temperature and Relative Humidity).

CROP
SHORT TERM 

(less than 6 months)

LONG TERM 

(more than 6 months)

Corn 15.5% 13.5%

Wheat 13.5% 12.5%

Durum 13.5% 12.5%

Barley 13% 12%

Soybean 13% 11%

Oats 13% 12%

Rye 13% 12%

Millet 10% 8%

Sorghum 13.5% 13%

Confectionery Sunflower 10% 9%

Oil Sunflower 10% 8%

Edible Beans 14% 12%

Flaxseed 9% 7%

Table 3  Maximum Recommended Moisture Content for Storage with Aeration.
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The allowable storage time for corn is the time until 0.5 percent dry matter decomposition is reached. At that 
point there will be a reduction of one grade. As moisture content or temperature increases, the allowable time for 
drying and storage decreases. This means that wetter or warmer grain requires higher airflow rates in order to 
accomplish drying within the allowable time.

4.4.  ALLOWABLE STORAGE OR DRYING TIME

Temp (ºF)
CORN MOISTURE (%)

18 20 22 24 26 28 30

30º 648 321 190 127 94 74 61

35º 432 214 126 85 62 49 40

40º 288 142 84 56 41 32 27

45º 192 95 56 37 27 21 18

50º 128 63 37 25 18 14 12

55º 85 42 25 16 12 9 8

60º 56 28 17 11 8 7 5

65º 42 21 13 8 6 5 4

70º 31 16 9 6 5 4 3

75º 23 12 7 5 4 3 2

80º 17 9 5 4 3 2 2

Table 4  Guidelines for Allowable Storage Time (Days) for Shelled Corn. 
(Developed from Thompson, Transactions of ASAE 333-337, 1972.)

Temp (ºF)
WHEAT MOISTURE (%)

14 16 18 20 22 24 26

30º - - - - 86 55 35

35º - - - 105 67 41 26

40º - - - 79 50 32 20

45º - - 110 54 35 21 13

50º - - 77 36 24 14 9

55º - - 55 25 15 10 6

60º - 108 40 18 11 7 4

65º - 80 30 13 8 5 3

70º - 55 21 9 5 3 2

75º 103 39 7 5 4 3 2

80º 70 27 5 4 3 2 2

Table 5  Guidelines for Allowable Storage Time (Days) for Wheat. 
(William Muir, University of Manitoba)
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Airflow is key to natural-air drying. Airflow rates are specified in cubic feet of air per minute per bushel of grain 
(cfm/bu). If a fan moves 10,000 cfm through a 10,000 bushel bin of shelled corn, the airflow rate is 1 cfm/bu. 
Since airflow rate determines drying rate, doubling the airflow will reduce the drying time by 1/2.

Since the allowable storage time decreases and the amount of water to be removed increases with increased 
moisture content, the required airflow rate increases rapidly with increasing crop moisture contents. Also, since 
earlier harvest means warmer temperatures and therefore less allowable storage time, the required airflow rate 
for a given moisture content is higher earlier in the season. 

4.5.  AIRFLOW RATES

CROP MOISTURE CONTENT cfm/bu

Corn

18% 

21% 

23%

1/2 

1 

2

Wheat
16% 

18%

1/2 

1

Barley 18% 1

Beans 20% 1

Oats 19% 1

Rye 17% 1

Sunflower
15% 

17%

1/2 

1

Table 6  Minimum Recommended Airflow Rates for Natural-Air Low Temperature Drying.
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Static pressure is a measure of resistance to fluid 
movement. It is usually measured in inches of water 
column pressure. The fluid we are concerned with 
is air because increased airflow dries grain quicker. 
Doubling airflow will reduce drying time by 50%. It is 
critical here to note that pressure does not dry grain. 
Airflow alone will dry grain and only to the point where 
the grain moisture is in equilibrium with the tempera-
ture and relative humidity of the air passing through it. 
(see section 4.3)

There are a number of factors which affect static 
pressure in a grain bin, but we will discuss the three 
major ones:

1. Grain Depth: As grain depth increases, static 
pressure also increases. Most efficient drying 
occurs at less than 20’ of grain depth, though 
some drying can and is done at up to 25’. Level 
grain depth is required.

2. Type of Grain: As kernel size decreases, static 
pressure increases because it is always more 
difficult to move a fluid through smaller spaces. 
Consequently, the resistance to airflow in equal 
size corn and wheat bins will be greater in the 
wheat bin.

3. Airflow: As you attempt to increase the volume 
of a fluid (air) through a fixed area (grain mass), 
the resistance will dramatically increase. It 
requires almost 5 times the horsepower to 
double airflow because the static pressure 
(resistance) increases so much. The net result 
is that there is a point of diminishing returns by 
adding horsepower or increasing the number 
of fans on a bin. It becomes cost prohibitive in 
capital expenditures and power consumption.

4. Other factors include grain moisture, grain 
cleanliness (fines) and use of a powered 
spreader.

4.6.  STATIC PRESSURE 4.7.  FANS

Fan performance is greatly affected by static 
pressure. Different types of fans respond differently to 
static pressure. 

1. Hi-Speed Centrifugal (HSC): An HSC fan is a 
squirrel cage fan that runs at 3500 RPM. It is a 
small fan (compared to the Lo-Speed Centrif-
ugal) and moves considerably less air at low 
to moderately high static pressure. Therefore, 
the housing and transition is much smaller. At 
very high static pressures, the HSC will begin 
to outperform other types of fans. The HSC is 
generally used for aeration on very high grain 
depths. It is not the best choice for natural-air 
drying.

2. In-Line Centrifugal (ILC): The performance of 
the ILC is similar to that of the HSC. It costs less 
than the HSC because it uses a centrifugal fan 
wheel in a round housing. The best use of the 
ILC is aeration or drying in small bins.

3. Vane Axial Fans (Axial): Vane axial fans are 
Hi-speed (3500 RPM) and in a round housing. 
It uses a propeller type fan blade. Axial fans 
move a very high volume of air at low static 
pressures (0-3”). At 4” of static pressure, air 
output is greatly reduced and other fans begin to 
out produce them. Axial fans are very noisy and 
should not be used for drying on larger bins or 
bins with higher grain depths.

4. Lo-Speed Centrifugal (LSC): LSC fans are 
larger in size to accommodate higher airflows. 
They run at 1,750 RPM and are much quieter 
than the other types of fans. At moderate to 
moderately high static pressures, which are 
the most common in bin drying, the LSC fan 
produces the highest airflow. It is the best choice 
for almost all drying conditions.
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STATIC PRESSURE 0” 1” 2” 3” 4” 5” 6”

LSC 16,050 15,600 14,210 13,190 12,180 11,250 9,900

AXIAL 15,150 13,800 12,215 10,565 7,780 3,970 2,100

ILC 7,650 7,240 6,830 6,540 6,210 5,820 5,440

HSC 7,280 7,075 6,840 6,610 6,350 6,075 5,800

Table 7  Airflow at Various Static Pressures

The following charts demonstrate the fan performance characteristics of 10 HP fans.
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4.8  AERATION 

The objective of aeration is to get airflow through the 
crop to maintain uniform temperature within the bin 
to prevent hot spots that accelerate spoilage. Since 
most problems develop in the center of the bin and 
the crop will cool naturally near the wall, the aeration 
system must at least provide good airflow in the 
center. Be sure airflow rate for aeration (storage) is 
1/20 to 1/5 CFM/Bu, usually 1/10 CFM/Bu (4 to 15 m³/
hr/MT, usually 8).

COOLING GRAIN FOR WINTER STORAGE

Crops should be held near average outdoor tempera-
tures during the fall. Modern grain management uses 
airflow to control grain temperature. Increasing the 
airflow rate reduces the time needed for cooling or 
warming but also increases power requirement.

IMPORTANT     
Begin aeration to reduce the grain temperature 
when the average outdoor temperature is about 
10° to 15° F (6° to 8° C) lower than the grain 
temperature.

The average outdoor temperature is the average daily 
high/low. You can estimate when a cooling or warming 
cycle has passed through the crop by measuring the 
temperature. Repeat this cycle as often as necessary, 
checking the temperature at several locations, until 
the grain has cooled to 35° to 45° F (2° to 7°C).

For pressure systems, check the temperature at the 
top of grain. Be sure to continue each aeration cycle 
until the cooling front has moved completely through 
the grain. This minimizes the chance for a moisture 
front within the grain mass to cause spoilage. Table 8 
shows the length of time required to change grain 
temperature. To be sure the cooling front has passed 
through the grain, check the grain and air temperature.

    WARNING     
DO NOT FREEZE GRAIN 

Condensation during aeration can be a problem 
in grain cooled below freezing. It will be difficult 
to warm grain in the spring without condensation 
immediately freezing into ice. Frozen chunks block 
aeration warming cycles and grain unloading. 
Condensation also re-wets grain and can cause 
sudden bin failure due to the expansion of kernels.

MANAGING GRAIN IN THE SPRING AND SUMMER

Start the fan when the average outdoor temperature 
is 10° to 15° F (6° to 8° C) above the grain tem-
perature. Once the warm-up cycle is started, do not 
turn the fan off. Stopping the front before a cycle is 
completed encourages condensation of moisture and 
spoilage. 

As outside temperatures continue to warm, repeat 
this cycle as often as needed until the average grain 
temperature is 50° to 60° F (10° to 16° C). Maintain 
grain temperature within 15° - 20° F (8° to 10° C) of 
the average monthly temp. Do not warm grain to high 
summer temperatures above 80°F (27°C).Airflow Rate Fall  

Cooling

Winter  

Cooling

Spring  

Cooling

CFM/BU M3/HR/MT hrs hrs hrs

1/20 4 300 400 240

1/10 8 150 200 120

1/5 15 75 100 60

1/4 19 60 80 48

1/3 25 45 61 36

1/2 38 30 40 24

3/4 57 20 27 16

1 76 15 20 12

1-1/4 95 12 16 10

1-1/2 114 10 13 8

Table 8  Approximate Grain Cooling or Warming Times
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4.9  GRAIN DRYING 

Grain drying refers to the removal of some of the 
moisture from grain by moving air through the grain 
after it has been harvested. The addition of heat is 
usually added to the air to speed up drying time with 
stirring. Grain in the field dries naturally as the crop 
matures, giving up moisture to the air until the grain 
moisture is in equilibrium with the moisture in the air.

Conditions become less favorable for grain to dry to 
moisture contents considered safe for storage as the 
harvest is delayed late into fall. Note: Not all bins are 
designed for drying.

THE BASICS OF DRYING CAN BE SUMMARIZED AS:

 ▪ Air removes water from the grain.

 ▪ The more airflow, the faster the drying.
 ▪ The warmer the air, the more water can be 

removed to achieve a lower moisture content.

 ▪ For every 20° F (11° C) heat rise, relative humidity 
(RH) is cut by about half.

 ▪ The warmer the air, the lower the equilibrium 
moisture content.

Airflow rate, air temperature, and relative humidity 
influence drying speed. Air can hold more moisture 
when it is warm than when it is cool. The amount of 
moisture in the air as opposed to the amount it could 
hold if it were fully saturated is referred to as “Relative 
Humidity”. 

As a rule of thumb, heating air 20o F (11o C) reduces 
the relative humidity by one-half. Table 9 illustrates 
how heating air decreases drying time and is 
expressed by the Drying Ratio column. 

Example: A 2.6 drying ratio means the grain will dry 
2.6 times faster than the conditions with a drying ratio 
of 1.

DRYING ADVANTAGES

Advantages include:

 ▪ Preserve quality of harvested grain by reducing 
crop exposure to weather.

 ▪ Reduces harvesting losses, including head 
shattering and cracked kernels.

 ▪ Reduces dependency on weather conditions for 
harvest.

 ▪ Allows use of straight combining for small grains.

 ▪ Reduces the size and/or number of combines and 
other harvest-related equipment and labor required 
due to extended harvest time.

 ▪ Allows more time for post harvest fieldwork.

For Every 20o F (11o C) Heat Rise,

Relative Humidity is Cut by 1/2

Outside Air
Heated 

Air to
RH

Dries 

Grain to

Drying 

Ratio

70 F (21 C)
60% RH

No Heat 60% 13% 1.0

70 F (21 C)
60% RH

90 F 31% 8% 2.6

70 F (21 C)
60% RH

110 F 17% 5% 4.3

Table 9  Drying Basics
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4.9  GRAIN DRYING 

INFLUENCE OF DRYING CONDITIONS

Drying air carries moisture away from the grain, and 
higher airflow rates give higher drying rates. Type 
and depth of the grain, and the resistance of the grain 
to air determine air static pressure. Deeper grain 
depths and higher airflow rates cause higher static 
pressure against the fan. As airflow rates increase, 
static pressure also increases. Higher static pressure 
decreases fan output. Different types of fans respond 
differently to static pressure (see section 4.7).

It should be noted that short-wide bins allow grain to 
dry better than tall-thin bins since there is less grain 
restriction (static pressure) and the same amount 
of grain. Tall-thin bins may require 30 times more 
horsepower than that of short-wide bins to maintain 
the same airflow. See Figure 49.

As air enters the grain it picks up some moisture, 
which cools the air slightly. As air moves through a 
deep grain mass, the air temperature is gradually 
lowered and relative humidity is increased until the 
air approaches equilibrium with the grain. If the air 
reaches equilibrium with the grain, it passes through 
the remaining grain without any additional drying. 
If high relative humidity air enters dry grain, some 
moisture is removed from the air and enters the grain. 
This slightly dried air will begin to pick up moisture 
when it reaches wetter grain.

OVERDRYING

Overdrying the grain will cost the producer money 
in two ways: (1) An excessive amount of energy has 
been used to dry the grain. (2) The crop is worth less 
because of shrinkage. See Table 10.

Moisture Content Extra Drying Costs Extra Shrinkage Costs Total Overdrying

14% $.035 $.044 $.079

13% $0.061 $0.072 $0.133

12% $0.087 $0.099 $0.186

11% $0.117 $0.126 $0.243

Figure 47  Influence of Bin Height on Airflow.

Table 10  Overdrying Costs when Marketing Corn below 15% (1€ + $1.30).*

* Cost based on $0.06 KW/HR and $1.00/Gal LP

12’

50’

Ø 36’ - 3 RING

10,000 Bu.

Ø 18’ - 12 RING

10,000 Bu.

Ø 18’ - 12 RING

Requires 30 times 

more horsepower
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4.9  GRAIN DRYING 

GRAIN COOLING

Grain dried with a heater must be cooled. Grain 
can be rapidly cooled immediately after it is dried 
or delayed cooling methods can be used to reduce 
fuel cost, increase dryer capacity, and reduce stress 
cracks. The cooling method can affect the type, oper-
ation, and management of the dryer system. Cooling 
effectiveness increases as drying air temperature 
increases. Cooling is required when a heater is used.

Consider these cooling methods when selecting a 
drying system.

In-bin Cooling: Stop heated drying about 1% above 
the desired final moisture content and run fan(s). 
Make sure grain is completely cooled before turning 
off fan(s). For pressure fan systems, check the grain 
temperature at the top of the bin to ensure cooling 
front has passed completely through the grain. After 
the grain is cooled, it is usually stored in the bin. 
Check moisture of grain when cooling is complete to 
ensure grain is at desired moisture content.

Dryeration is recommended with a high temperature 
dryer. The first points of moisture are easily removed 
from the outer portion of the kernel with heat, 
however, moisture is left in the center. By transferring 
the hot grain to a separate dryeration bin and 
delaying cooling for 12 hours while steeping and 
tempering occur, the remaining moisture will migrate 
to the outside of the kernel. Aeration fans will easily 
remove the last, and most difficult couple points of 
moisture just by moving cool air through the grain. 
Fans, full perforated floors, and additional handling 
equipment are needed for dryeration. This is the most 
economical way of cooling hot grain. Air output by 
the fan should be twelve times the dryer capacity. For 
example, if the dryer capacity is 1,000 bushels per 
hour, the cooling fan needs to deliver 12,000 cfm/min.

Combination High Temp/Low Temp is for crops 
that are harvested too wet for safe low temperature 
bin drying. Wet corn is partially dried with high 
temperatures down to about 22% or less, often with 
a continuous flow dryer. The partially dried grain is 
moved to a low temperature drying bin where it is 
slowly dried with low temperatures.

HEATER SELECTION

Major considerations in heater selection are tempera-
ture rise required, type of fuel, heater placement, and 
heater controls. Temperature rise is the difference 
between ambient (surrounding air) temperature and 
plenum temperature. Use one of the formulas on this 
page to determine heater required.

Very little temperature rise is desired for rice or 
soybeans whereas corn is often dried with higher 
temperatures. Important: To maintain quality and 
avoid risk of fire, in-bin-drying temperature should 
not exceed 120° F (49° C) for stir drying and 160° 
F (71° C) for in-bin continuous-flow drying. Refer to 
the Drying Precautions page later in this section for 
maximum plenum temperatures.

Temp. Rise (oF) = 
BTU/hr x .93

CFM

Temp. Rise (oC) = 
kW x 3000

Cubic meters/hr

LP and Natural Gas

Temp. Rise (oF) = 
kW x 3000

CFM

Temp. Rise (oC) = 
kW x 3000

Cubic meters/hr

Electric

BTU/Hr = Temp. rise (oF) x CFM x 1.08

kW = Temp. rise (oC) x Cubic meters/hr x .000333
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*Note: From the North Dakota State University (NDSU) extension service, AE 701 (Revised), 
November1994. This is a general guideline and temperatures may need to be lower. Please adjust 
to your specific situation.

Stand Alone Dryer

Grain
Continuous Flow 

Dryer (oF)
Recirc. Batch 

Dryer (oF)
Column Batch 

Dryer (oF)
Bin Batch 
Dryer (oF)

Seed (oF)

Wheat 150 150 135 120 110

Barley 120 120 110 110 110

Soybeans 130 130 110 110 110

Oats 150 150 135 120 110

Rye 150 150 135 120 110

Flaxseed 180 180 160 120 110

Corn 200 200 180 120 110

Mustard 150 150 130 110 110

Pinto Beans 90 90 90 90 90

Table 11  Maximum Drying Air Temperatures for Selected Grains*

4.9 GRAIN DRYING 

MAXIMUM DRYING AIR TEMPERATURES

FAN AND HEATER PLACEMENT

It is critical that the fan and heater are located so 
airflow and heat are evenly distributed under the bin 
floor. By placing a heater downstream, between the 
fan and the transition, air goes through the fan and 
then is heated. Because air expands as it is heated, 
additional drying capacity is obtained. 

Normally all axial fan heaters are placed downstream. 
Air straightener vanes must be included in the axial 
fan or heater to provide proper burner operation and 
even heat distribution in plenum of bin.

Centrifugal fans may be equipped with either up-
stream or downstream heaters. With low temperature 
heaters, either location may be used. For high 
temperature operation, downstream is preferred to 
provide greater drying capacity.

Figure 48  Fan and Heater Placement

A

BB

UNLOAD

19 ft19 ft

UNLOAD

Hot

Spot

Cold

Spot

    WARNING     
Always run all heaters at the same time. Only 
running a heater in one fan may cause uneven 
drying which can cause unequal pressure on 
the grain bin sidewalls. This can cause structural 
damage or collapse of bin.
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TYPE OF FUEL

The use of either propane or natural gas is based 
on availability as burners for both fuels can be sized 
to provide heat required. When using propane as a 
fuel, either liquid or vapor may be used. Generally, 
a heater must include a vaporizer for liquid propane 
when ambient temperature is below 32° F (0° C) and 
one million BTU/HR (292 kW) is required. See the 
heater manual for size of propane tanks required 
when using vapor propane.

When using natural gas, contact your gas company 
to determine if adequate line pressure is available for 
operation. Getting sufficient natural gas supply can be 
a problem from some suppliers. For high temperature 
heaters, you will need to get 15psi (100Kpa) supply 
pressure while operating to get max

BTU/HR (kW/hr) capacity from heater. If the natural 
gas company can’t supply this, you will need to buy a 
heater with larger piping, eg. 1¼” (31.75 mm). Electric 
heaters provide 1° to 4° F (1° to 2° C) of temperature 
rise. Usually, the use of LP-gas or natural gas burners 
provide a lower operating cost than electrical heaters.

4.9  GRAIN DRYING 

HEATER CONTROLS

Heater efficiency and cost of operation can be 
improved through proper selection of controls. For 
continuous flow drying, use high-low or modulating 
valve control. When two or more fans are used on a 
bin, use a high-low or thermostat control, which can 
be controlled through a dual burner control. Following 
lists the types of controls that are commonly available.

Thermostat - This unit cycles the heater completely 
on and off to maintain plenum temperature. It is the 
least expensive control along with being least effi-
cient. When burner is shut off, fan is blowing outside 
air into plenum cooling it off. The on and off action 
provides an average temperature corresponding to 
the setting, but with short periods of high and low 
temperatures when the thermostat cycles the burner 
on or off.

High-Low Burner - The high-low burner control cy-
cles burner from a high setting to a 20° to 30° F (10° 
to 15° C) lower setting to maintain a more uniform 
plenum temperature. This eliminates the extremes in 
plenum temperatures of a standard thermostat and 
provides economy of operation. Note: Use High-Low 
Control with a dual burner control when more than 
one fan and heater is used on bin.

Modulating Valve - The modulating valve provides 
most precise temperature control by continuously 
regulating the burner flame to maintain a constant 
temperature. Modulating valve works through a 
capillary tube filled with gas that expands and con-
tracts with changes in plenum temperature. This gas 
moves a diaphragm controlling LP gas or natural gas 
pressure to burner.

Humidistat - The humidistat is used with a low 
temperature burner and is located in plenum of 
bin. This cycles burner on and off based on relative 
humidity to control humidity of drying air.
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5.1  INSPECTION POINTS 

LADDER AND STAIRS

 ▪ Ensure that all garbage or debris has been 
removed from the stairs or ladders.

 ▪ Buildup of debris may lead to rust developing on 
the galvanized metal.

 ▪ If rust is found, use a wire brush to remove and 
paint over the spot to prevent it from spreading.

 ▪ Look for loose or missing hardware and replace if 
needed.

 ▪ If any parts are missing or broke, contact Superior 
Manufacturing.

FLOOR AND AERATION EQUIPMENT

 ▪ Ensure that all garbage or debris has been 
removed from the floor and fans.

 ▪ Buildup of debris may lead to rust developing on 
the galvanized metal and can cause an imbal-
anced fan wheel.

 ▪ Look for loose or missing hardware and replace if 
needed.

 ▪ Make sure to remove all old grain. Not doing so 
may lead to rotten grain and insects.

 ▪ Make sure all floor planks are secure and level 
with no obstructions in the openings.

 ▪ Inspect the flashing to ensure that all screws are 
in place and there are no gaps or settling in the 
flashing.

 ▪ Periodically remove the flashing above the fan 
transition and inspect under the aeration floor for 
support condition, excess dirt, fines, pests and 
debris. Clean and repair if needed.

 ▪ Inspect all electrical wires for wear or loose wires. 
Contact your electrician for any repairs.

 ▪ Make sure the fan blade is spinning freely and free 
of debris.

 ▪ If the fan is installed on a concrete fan pad, adjust 
the fan legs as the bin settles. All legs must sit 
solidly on the concrete pad.

 ▪ Grease motor bearings, if required, at least twice 
annually.

 ▪ Fans must not be turned on without a substantial 
amount of grain covering the floor.

DOORS

 ▪ Ensure that all garbage or debris has been 
removed from the door.

 ▪ Buildup of debris may lead to rust developing on 
the galvanized metal.

 ▪ Look for loose or missing hardware and replace if 
needed.

 ▪ Look for any gaps in the door and sidewall sheets. 
If gaps are found, caulk to ensure the door has no 
leaks.

 ▪ Open and close all doors to ensure a smooth 
operation. Adjust if needed.

 ▪ Look for any deformation in the door. If any defor-
mation is found, contact Superior Manufacturing.

UNLOAD AND SWEEP EQUIPMENT

 ▪ Inspect all electrical wires for wear or loose wires. 
Contact your electrician for repairs.

 ▪ Inspect the unload belts to ensure no wear is 
noticeable. If wear is noticeable, replace the belts.

 ▪ Ensure that all belt guards are in place.

 ▪ Open and close all sump covers to ensure good 
movement. If the sump covers do not open and 
close freely, contact Superior Manufacturing.

 ▪ Ensure that all grates over the sumps are in place.

 ▪ Inspect the sweep wheel and ensure that it is tight.

 ▪ Inspect the gear box for any damage. Contact 
Superior Manufacturing if there is any noticeable 
damage.

 ▪ Ensure that the clutch engagement is operating 
properly.

 ▪ Check the sweep wheel and adjust for proper 
clearance.

 ▪ Inspect for any damage or wear on the sweep 
wheel.

 ▪ Turn on the unload and sweep to ensure all 
operations are working properly.

 ▪ Check that the sweep stop is properly operating.

 ▪ Place the sweep just clockwise of the sweep stop 
before filling the bin.

MAINTENANCE
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ROOF

 ▪ Ensure that all garbage or debris has been 
removed from the roof.

 ▪ Buildup of debris may lead to rust developing on 
the galvanized metal.

 ▪ If rust is found, use a wire brush to remove and 
paint over the spot to prevent it from spreading.

 ▪ Look for loose or missing hardware and replace if 
needed.

 ▪ Inspect screws and caulking around roof vents for 
any openings that may allow moisture to enter the 
bin. If needed, add caulking to close up any gaps 
and replace any missing screws.

 ▪ Inspect the roof wind ring and make sure all 
clamps are secure. Look to see if any expansion 
bolts are loose. If expansion bolts are loose, 
tighten.

 ▪ Inspect the roof cap to make sure all parts are 
secure. Open and close the roof cap to ensure 
proper movement.

 ▪ Open and close the inspection hatch to ensure it 
is moving freely and not catching. Ensure all bolts 
are tight.

 ▪ Inspect the peak apron for any missing screws. 
Replace screws if necessary.

 ▪ Look at the roof for any deformation. If any defor-
mation is found, contact Superior Manufacturing.

BIN SIDEWALLS AND BASE ANCHORS

 ▪ Inspect the outside of the bin to ensure there are 
no loose or missing hardware. Replace if needed.

 ▪ Look at the sidewall sheets for any deformation. 
If any deformation is found, contact Superior 
Manufacturing.

 ▪ Inspect the sidewall sheet connections for any 
gaps. If gaps are found, caulk the gap to seal the 
bin completely.

 ▪ Look for any rust spots. If rust is found, use a wire 
brush to remove and paint over the spot to prevent 
it from spreading. If rust spots are large, contact 
Superior Manufacturing for advice.

 ▪ Inspect the base anchors for any deformation. If 
deformation is detected, contact Superior Manu-
facturing.

 ▪ Make sure the nuts on the anchor bolts are tight. 
Use spacers if necessary.

 ▪ Inspect the rolled base. If gaps are found, use a 
pliable tar to seal.

REPLACEMENT PARTS

Modifications and replacement parts are an essential 
part of grain bins. Parts wear out due to weather, 
deterioration, constant usage, and mistakes. Inspect-
ing your grain bin on a regular basis will ensure it is in 
working order and prevent any issues.

Before replacing any parts, especially side walls and 
roof parts, contact Superior Manufacturing to ensure 
the proper procedures are taken. Substituting other 
brand parts may affect your operation and lead to 
unexpected failures.

If your warning decals are missing or faded, contact 
Superior Manufacturing for free replacements.

5.1 INSPECTION POINTS
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5.2  TROUBLESHOOTING

OBSERVATION PROBABLE CAUSE RECOMMENDED ACTION

Musty or spoiled grain odor. Heating moisture accumulation in 
one spot.

Run the fan to cool any hot spots. If damage 
is severe, remove grain.

Hard layer or core grain below. High moisture or spoiled, caked grain 
mass. Compacted mass blocking 
airflow.

Run aeration or drying fans. Cool and dry 
if airflow is adequate otherwise unload to 
remove all spoiled grain.

Warm grain below the top surface. Moisture content too high. Run fan regardless of weather conditions 
until exhaust air temperature equals the 
desired grain temperature.

Surface grain wet or slimy. Grain 
is sticking or frozen together.

Early signs of moisture migration. Run aeration fan. Cool grain until exhaust 
temperatures equal desired grain  
temperatures.

Hard surface crust, caked, and 
blocking airflow. Possibly strong 
enough to support a man.

Severe moisture migration and  
condensation in the top surface.

Remove the spoiled layer. Wear a dust 
mask to filter mold spores and follow safety 
harness procedures. Run fan to cool grain 
after spoilage.

Condensation under roof. Warm grain in cold weather, severe 
convection circulation and moisture 
migration.

Aerate until exhaust air temperature 
equals outdoor air temperature at  
beginning of aeration cycle.

Wet or spoiled grain directly  
under fill cap, or on surface 
outside of center point.

Leaky roof cap, gravity spout, bolt, 
or fixture that funnels condensation 
flow.

Check fill cap seal, gravity spout, and 
caulking around roof inlets and joints. 
Also, check grain heat and under roof 
surface at night for water accumulation.

No airflow through grain with 
aeration fan running.

Moldy caked grain mass blocking 
airflow. Possible moldy grain layer 
above aeration duct or floor.

Determine location and scope of spoilage. 
Unload storage and market or re-bin good 
grain.

White dust visible whenever 
grain is stirred.

Mold on grain but not sufficient 
spoilage to seal top surface.

Wear a dust mask and safety harness when 
working in grain. Evaluate grain condition 
throughout bin where possible. Keep in mind 
grain has deteriorated to some degree.

Cooling time required much 
longer than usual.

Increased fines in grain resisting in 
reduction airflow: fines can cause 
airflow resistance to increase as much 
as 2-4 times as much as clean grain.

Run fan for a longer period of time. 
Operate fan until grain and exhaust air 
temp readings indicate grain is at required 
temperature, regardless of fan time.

Exhaust air temperature in center 
of bin warmer than  
that on outside.

Fine material accumulation in  
storage center reducing airflow; airflow 
through center reduced compared to 
clean grain around outside.

Run fan for a sufficient time to cool the 
center irrespective of the outside grain 
temperature. Draw down the bin center to 
remove fines and decrease grain depth 
for easier air passage.

Unknown grain conditions in  
the bin center.

Too deep to probe; bin too full to  
access, no temperature sensing 
cables installed.

Withdraw some grain from all bins to feed 
or market. Observe grain removed from 
the center in each withdrawal. Eliminate 
any storage filled above full level.
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