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The 2018 challenge and
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Basics of natural air drying

Measuring airflow rate

Types of heating systems
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Economics of heating
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A Best management practices| %
for using supplemental
heating systems

Photo from CBC (farm ne&exsmith AB in midSeptember, 2018
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Is harvest really getting later?

Percent combined by mi@ctober in SK
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Between 2007 and 2012: 1 out of 6 year:
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More likely to need to dry (or blend)
crops still in the field in early October
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A Hot and/or wet grain can spoil during storage
A Risk 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
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Safe storage conditions

Initial seed moisture (%)
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SourceDrNoel White, AAFC, as posted on Canadian Grain Commission website
http://www.grainscanada.gc.ca/storagentrepose/ssegde-eng.htm
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Controlling temperature and moisture in the bir

Aeration = temperature control
Reduces temp and evens out temperature profile
Low airflow rates (0.1 cfrinl)
Natural air drying (NAD) = moisture and temperature contrc
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Mid airflow rates (1 cfniju)
Heated air drying = moisture control

Cooling cycle cools the grain after drying
High airflow rates (~20 cfradi)
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Effect of airflow rate on drying rag@thout heat)

—2cfm/bu  ——1cfmfbu  —— 0.1 cfm/bu Ambient Temperature
25% - -~ 35
23% -
30
21% -
19% T 25
— _\-:H\- -_‘—TF—-HH-FH"'_"-—ArH_____‘ J_
E 17% \"‘ “\""--; I ¥ —— — - |
£ N[ TN 20
E \H‘\ .“‘-“-""l. g’
S 15% - e i WU o
o N By g
=3 N 15 PE
2 13% \ ""f'- ~-—
E h“"'\-r}\ L T o T ‘-—'"'_-'——"""'_"-'_-"'—‘-h.___._v—4
! Ll )
.d--...-""ﬂ-"""---"-f
9% | T
5
7% -
5% 0

Days

Wesi

o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 nl
—



Airflow rate depends on resistance to airflow

Airfow Resistance of Wheat and Barley

1. Grain type (size of voids)

|

Smaller seeds = smaller voids = increased resistanc
airflow
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2. Depth of grain
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Greater depths = greater resistance to airflow

3. Airflow rate

W

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

Airflow Resistance (inches H20)
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4. Type of distribution system (ducting)

[

Cross duct, duct, fully vs partially perforated floor,

rocket, etc. 0
0 5 10 15 20 25
Grain depth (ft)
=—0.1 cfm/bu 0.5 cfm/bu 1 cfm/bu 1.5 cfm/bu
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How do you know how much resistance you
have?

A Connect a flexible, transparent tube (minimum inside diameter ¥ inch) to the transition duct
A End of tube insidéy 90cto airflow
A End of tube outsid@, attach to manometer

A Water manometer: the difference in water height = static pressure in inches

A Analog or digital monometers can also be used ($$)
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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 @) it Is pushing against

14

= =
o [
1

;
r!
7

Static Pressure (inches of water)
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0 5000 10000 15000 Specialized gauges from WildgVentures

Airflow Rate (cfm) (Cudworth, SK) automatically convert the airflow
= o= = Axial = | ow speed centrifugal resistance to an airflow rate
High speed centrifugal === |n-line centrifugal
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How do you know how much airflow you

have?
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https://bbefans.cfans.umn.edu/
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Select a crop: Canola-Tobin v Bin Diameter, feet: 21
Floor Type: * Full Duct Grain Depth, feet: 15
Desired airflow {cfm/bu): |1

Estimated Fan Requirements Show Table

(to get desired airflow when bin is full)

Bin capacity (bushels): 4,156
Total airflow (cfm): 4,156
Estimated static pressure (inches of water): 14.58
Estimated fan power needed (hp): 15.89
Fan Selection Show Fan Data
Select a fan: 15 hp SUKUP 15-271 (Centrif.) ¥ ||Add a New Fan
Fan arrangement: * Parallel Series Number of fans on bin: |1
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! Crop : Canola-Tobin; Bin Diameter, feet: 21
I Floor: Full 1
| Airflow, cfm/bu: 1 !
Fan: 1-15 hp SUKUP 15-271 (Centrif.} arranged in Parallel

* Actual airflow differs from desired airflow by more than 5% at the desired depth.
| Try using a shallower depth, a different fan, or adding a fan in series |

: 2 554 11671 2106 6.96 i
4 1,108 7,635 680 808 |
5 6 1563 5,644 339 8.38 5
' 8 2217 4504 203 8.54 '
: 10 2771 3758 136 8,65 |
| 12 3325 3.229 097 873 |
14 387 2833 073 879
: 15 4156 267 064 881 |




How do you know how much airflow you
have?

If your hat blows right off you head = 1 cfral?
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0.5 cfm/bu?
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If you notice a nice breeze but your hat
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(temp) and how much it is currently holding (RH)

Air @ noon (60%
RH)
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