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Grain Storage in 
Tough Years

What we learned from 2018



Outline

Å The 2018 challenge and 
some weather trends

Å Basics of natural air drying

ÅMeasuring airflow rate

Å Types of heating systems

Å Sizing of heating systems

Å Economics of heating 
systems

Å Results from 2018 PAMI 
trials with supplemental 
heating

Å Best management practices 
for using supplemental 
heating systems

Photo from CBC (farm near Sexsmith, AB in mid-September, 2018



Is harvest really getting later? 

Between 2007 and 2012: 1 out of 6 years

Between 2013 and 2018: 2 out of 6 years

How often was harvest <80% 
complete by early Oct?
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!ǾŜǊŀƎŜ ǘŜƳǇ ŘǊƻǇǎ ōŜƭƻǿ млɕ/ ƛƴ ƭŀǘŜ 
Sept or early October

More likely to need to dry (or blend) 
crops still in the field in early October



²ƘŀǘΩǎ ǘƘŜ ƛǎǎǳŜΚ

ÅHot and/or wet grain can spoil during storage

ÅRisk of spoilage depends on BOTH temperature and moisture content

Cool grain that is tough is 
still at risk for spoilage

Natural drying rates drop 
dramatically when ambient 
ǘŜƳǇ ƛǎ ƭŜǎǎ ǘƘŀƴ млɕ/



Safe storage conditions

Source: DrNoel White, AAFC, as posted on Canadian Grain Commission website
http://www.grainscanada.gc.ca/storage-entrepose/ssg-de-eng.htm

bƻǘŜΥ hƛƭǎŜŜŘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άŘǊȅέ ŀǘ мл҈ ŀƴŘ Ƴƻǎǘ ŎŜǊŜŀƭǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άŘǊȅέ ŀǘ Ϥмп҈

CANOLA WHEAT



Controlling temperature and moisture in the bin

Blow air through it
Aeration = temperature control

Reduces temp and evens out temperature profile

Low airflow rates (0.1 cfm/bu)

Natural air drying (NAD) = moisture and temperature control

LŦ ŀƳōƛŜƴǘ ŀƛǊ Ƙŀǎ άŎŀǇŀŎƛǘȅ ǘƻ ŘǊȅέΣ ƎǊŀƛƴ ǿƛƭƭ ŘǊȅ

Mid airflow rates (1 cfm/bu)

Heated air drying = moisture control

Cooling cycle cools the grain after drying

High airflow rates (~20 cfm/bu)



Effect of airflow rate on drying rate (without heat)



Airflow rate depends on resistance to airflow
Resistance to airflow depends on

1. Grain type (size of voids)

Smaller seeds = smaller voids = increased resistance to 
airflow

2. Depth of grain

Greater depths = greater resistance to airflow

3. Airflow rate

The faster the fan tries to push air through grain, the 
greater the resistance to airflow 

4. Type of distribution system (ducting)

Cross duct, Y-duct, fully vs partially perforated floor, 
rocket, etc.



How do you know how much resistance you 
have?

Measure it!
ÁConnect a flexible, transparent tube (minimum inside diameter ¼ inch) to the transition duct

ÁEnd of tube inside Ą 90ϲto airflow

ÁEnd of tube outside Ą attach to manometer

ÁWater manometer: the difference in water height = static pressure in inches

ÁAnalog or digital monometers can also be used ($$)



How do you know how much airflow you 
have?

Airflow rate from a specific fan depends on the fan type, size 
(hp) and resistance to airflow (inch H2O) it is pushing against

Specialized gauges from Wilde AgVentures
(Cudworth, SK) automatically convert the airflow 

resistance to an airflow rate



How do you know how much airflow you 
have?

Airflow rate from a specific fan 
depends on the fan type, size (hp) 

and resistance to airflow (inch H2O) 
it is pushing against

¢ƘŜǊŜΩǎ ŀƴ ŀǇǇ ŦƻǊ ǘƘŀǘΗ

https://bbefans.cfans.umn.edu/



How do you know how much airflow you 
have?

LŦ ȅƻǳǊ Ƙŀǘ ƳƻǾŜǎ ōǳǘ ŘƻŜǎƴΩǘ ŎƭŜŀǊ ȅƻǳǊ ƘŜŀŘ Ґ 
0.5 cfm/bu?

If your hat blows right off you head = 1 cfm/bu?

If you notice a nice breeze but your hat 
ŘƻŜǎƴΩǘ ƳƻǾŜ Ґ лΦм ŎŦƳκbu?



!ƛǊΩǎ άŎŀǇŀŎƛǘȅ ǘƻ ŘǊȅέ ŘŜǇŜƴŘǎ ƻƴ Ƙƻǿ ƳǳŎƘ ǿŀǘŜǊ ƛǘ Ŏŀƴ ƘƻƭŘ 
(temp) and how much it is currently holding (RH)

Warm air Air @ noon (60% 
RH)

Cool air
Air @ midnight 

(70% RH)

Warms up

Water holding capacity

Water holding 
capacity


