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Grain drying provides many advantages including increased grain quality due to
reduced exposure to the weather, reduced harvest losses, reduced dependency on weather
conditions for harvest, permits straight-cut combining which reduces harvest costs, improves
harvest efficiency, reduces grain overdrying, and allows more time for fall field work. These
benefits are frequently overlooked due to focussing on the cost of grain drying and the extra
grain handling sometimes required.

There are many types of grain dryers. There is not a best type of grain dryer or
drying system. Each has it’s advantages and limitations and will be appropriate for certain
requirements. In-bin dryers can be grouped as natural air, low temperature, and high
temperature. Natural air drying is economical and there is no “bottle-neck” at harvest since
bins are filled at the harvest rate. Low temperature drying is defined as a natural air system
with the air heated 34°C (510°F)  which permits drying during periods of higher humidity.
Layer drying using a natural air or low temperature (NA/LT) system permits harvesting
limited amounts of grain at higher moisture contents than could be dried in a full bin.

Combination drying utilizes a high temperature dryer to remove some of the
moisture, then utilizes a NA/LT dryer to complete the drying. This increase the high
temperature drying capacity by 2-3 times, and results in high quality grain.

High temperature bin drying permits efficiently drying higher moisture content grain
in a bin faster and under conditions that would not be possible with a NA/LT drying system.
High temperature bin batch dryers are simple, but it is difficult to determine the appropriate
time to stop drying so the overdried grain on the bottom of the bin mixes with the wet grain
at the top to achieve the desired average moisture content after the bin has been unloaded.
Frequently stirring devices are used to mix the grain during drying to achieve a uniform
moisture content. A high temperature continuous flow bin dryer removes dry grain from the
bottom of the bin as it reaches the desired moisture content. It is an efficient dryer, but the
disadvantage is that the hottest air contacts the driest grain which can damage grain quality
if excessive temperatures are used.

High temperature column dryers are categorized by the drying process as batch,
recirculating batch, automatic batch, and continuous flow. The batch dryer sequences
through fill, dry, cool and unload. In a continuous flow dryer these steps occur
simultaneously. High temperature dryers are also categorized by the airflow pattern in the
dryer as cross-flow, counter-flow, concurrent-flow, and mixed flow. The cross-flow dryer
is the most common type.



Germination rates drop rapidly as kernel temperatures exceed 49°C (120°F).
Maximum recommended seed drying temperature is 43 “C (110°F). The maximum drying
air temperature for drying milling wheat is 65°C (150°F) for 16% moisture content and
54°C (130°F) for 20% moisture content wheat.

Dryeration is the process of allowing hot grain from a high temperature dryer to
steep in a bin without airflow for about 6 hours, followed by cooling which removes about
0.25 percentage point of moisture for each 6°C (10°F) the grain is cooled. Grain must be
moved to a storage bin to mix grain wet by condensation next to the bin wall during steeping
with dry grain. Dryeration increases the drying rate about 60% increases energy efficiency,
and reduces kernel stress cracks.

Cooling grain in the bin increases drying rate about 30 percent. An airflow rate of
161 l/s-cubic m-hr (12 cfm/bu-hr) cools the grain at the fill rate and is required to rapidly
cool the grain to minimize condensation near the bin wall.

Airflow moving from bottom to top of a bin is recommended for NA/LT drying, so
the last grain to be dried is at the top of the bin where is can be monitored and for ease in
determining when the grain is dry. NA/LT drying fans should operate during the night when
higher humidity conditions exist. Overdrying would generally occur if the fan was operated
just during daylight hours. The decision to stop natural air drying fans during wet weather
needs to be made after evaluating the grain allowable storage time and expected drying
period. With an adequate aifflow rate there is less concern of stopping fans for a few hours
when drying 15% moisture wheat than wheat at 18% moisture content.

There is no single best fan for all applications. The fan must be selected that will
deliver the most airflow at the expected operating static pressure. Vane-axial fans will
typically deliver the most airflow at low static pressures. Low speed centrifugal fans will
generally deliver the most aifflow at moderate static pressures. In-line centrifugal fans will
deliver the most airflow at moderate to high static pressures. High speed centrifugal fans
deliver the most airflow at high static pressures.

Fans warm the air that passes through them. The amount the air is warmed depends
on operating static pressure, fan type, and fan efficiency. Temperature increases of 2-3 “C
(4-6°F) have been measured at 1500 pascal (6 inches) of static pressure. This temperature
increase needs to be included in designing and managing a NA/LT drying system.

Grain moisture content need to be measured accurately for proper drying and storage.
Since moisture content varies, it is important that the sample measured is truly representative
of the whole. Most moisture meters are influenced more by kernel surface moisture than
internal moisture. If moisture is not uniform through the kernel, the sample should be placed
in a plastic bag or other moisture tight container for about 12 hours prior to measuring the
moisture content. Kernel temperature affects the measured value. An adjustment should be
made manually or automatically to the measured moisture content to adjust for temperature.
If the sample temperature differs from the meter temperature, it is best to allow the sample
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to warm in a sealed container to obtain the most accurate measurement. Growing conditions
affect the composition of grain and therefore it’s moisture measurement. Measurements can
vary by almost a percentage point for differing growing conditions. The moisture content
of numerous samples should be taken to assure the most accuracy in measurement.

Grain storage management requires monitoring the grain including probing, checking
the temperature and moisture content at various locations within the storage, using insect
traps and screens. The grain should be checked every two weeks until a storage history is
developed and the grain has been cooled for winter storage. The grain should be checked at
least monthly during the winter. Keep records of the grain condition each time the grain is
checked.

Grain stores best when it is cool and dry. Optimum conditions for both insect activity
and mold growth is at 27°C (80°F). Insects are dormant at temperatures below about 10°C
(50°F) and are killed at temperatures below freezing. Grain should be cooled to about -9°C
(25 OF) for winter storage.

Germination of the grain will be affected before there is visible mold growth. The
safe storage period of 16.5% wheat at 14°C (68 “F) is 49 days based on germination, but is
210 days based on visible mold growth. Allowable storage time based on the normal criteria
of a 0.5% dry matter loss is about 58 days.

Recommendations previously indicated that grain should be warmed in the spring.
Since grain stores better at lower temperatures, current recommendations are to aerate to
create a uniform grain temperature of about 4°C (40°F) for summer storage. Moisture
migration during the spring and summer causes a moisture content increase of 0.5 to 1.0
percentage point about 0.6 -0.9 m (2-3 ft) below the top center grain surface. Warming the
grain to summer temperatures would increase the moisture content of all the grain by 0.5 to
1 .O percentage point.

The amount of dockage varies within a truck load and across the grain stream from
the end-gate of a truck. Therefore, the sampling method must collect grain from the entire
grain stream to truly represent a cross-section of the grain in the truck. Samples should not
be collected from the first or last portion of a load because this is not a true cross-section of
the load. The grain must be handled so it’s condition does not change. For example, the grain
should be placed in a sealed container to prevent the moisture content from changing prior
to measuring the moisture content.
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Temperature

STORAGE PERIOD
(MONTHS)

Wheat Moisture Content
12.0 13.0 13.5 14.5

68 0 14 10 7 5
59 l 25 19 12 7
50  50 35 2 4  15

Criterion: Germinability

Effect of Temperature on Stored Insects

Grain Temperature
0(F)

Time Required to
Kill Insects

32 8 weeks
23 6 weeks
14 4 weeks

5 2 weeks

Optimum
Reproduction Limited
Dormancy

80” F
65” F
r=,SO” F

12 to 15% m.c.
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