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Airflow Rates and Drying Times
natural air drying wheat 

air at 69°and 60% relative humidity, average North Dakota condition for August.



Water Holding Capacity of Air
10,000 lbs. – 129,000 cu.ft. @ 50ºF

Relative Humidity Increases from 60% to 85%

145.420
228.630
3313.040
4819.250
7027.760
10039.670

% of 70ºFLbs. WaterTemperature (ºF)

Directly related to drying speed



Wheat Drying Time

20%3113.5%58%6165%58Sep.

300%7515.6%63%3073%27Nov.

50%3913.9%58%5065%47Oct.

2612.6%54%7260%69Aug.
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17% initial M.C.,  0.75 cfm/bu,   +3°F fan



65ºF
75% RH

7.4 lbs Water

85ºF

38% RH

7.4 lbs. Water

10,000 cubic feet of air

EMC= 15.8% EMC = 10.0%

Heat reduces relative humidity & grain moisture content



Effect of Supplemental Heat 
Drying Wheat

17% initial M.C., 0.75 cfm/bu, 10,000 bu Bin, $0.03 electric heat

$487$242$2453212.956665° + 3°

$1,219$484$7352811.6477110° + 3°

4014.66761+3° Fan

--16.17558Humid Sep

$1,780$639$1,1413711.0406010° + 3°

3913.95850+3° Fan

--15.06547
Ave Oct 
Cold Sep

$1,520$470$1,0502710.8417110° + 3°

3113.55861+3° Fan

--14.46558Ave Sep

Overdry
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Williston Environment

Equilibrium Moisture Content (EMC)Ambient Conditions

15.210.118.117.373%28Nov
12.18.615.115.164%46Oct

13.960%57Sep
12.856%69Aug
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11.08.214.514.658%33Nov

9.47.312.513.153%51Oct

12.350%62Sep

11.547%74Aug
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Fargo Environment

Equilibrium Moisture Content (EMC)Ambient Conditions

15.810.418.717.276%28Nov
13.69.116.116.071%47Oct

15.572%59Sep
14.066%70Aug
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11.78.615.215.261%33Nov

10.57.813.514.059%52Oct

13.560%64Sep

12.555%75Aug
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Equilibrium Moisture Content (EMC)Warm Air 5ºF



NDAWN for RH info

http://ndawn.ndsu.nodak.edu/

Relative Humidity 
Meter



                      Temp.     Relative      
 Condition       (F)      Humidity    E.M.C 
  
 Afternoon     80           43%           10.7% 
 
 Night             60           85%           17.9%  
  
Ave. Aug.      70           60%          13.3%  

Running Fans at Night



Management

• Airflow direction
• Drying fronts stopping
• Fan operation during wet weather

– Fog vs. Rain
– 20% m.c. wheat vs. 15% m.c.

• Stirring
– High Temperature Drying >5º



Fan Control (Off Peak)
• 17% wheat    0.75 cfm/bu   

Drying time = 31 days
AST= 45 days 
Control time = 14 days = 336 hrs= 45%  
Fan restart
Do not control continuous for several days

• 18% wheat   0.75 cfm/bu
Drying time = 33 days
AST = 30 days
Control time = 0



Drying Cost
21 ft bin      18 ft depth    4,988 bu. 
17% moisture Wheat   0.75 cfm/bu,
Drying time = 31 days = 744 hrs. (Sept.)
Fan 5 hp Centrifugal  4.5 Kw
Electrical usage = 3,348 Kwh
@ $0.07 = $234 = $0.047/bu = $0.011/bu-pt.
@ $0.03 = $0.02/bu. = $0.005/bu-pt.
High Temperature @ $1.30 propane ~ 

$0.029/bu-pt.



Horsepower required 
increases with airflow rate

Cfm/bu Hp          Static Pressure
0.5 5 3.5
0.75 11 5.6
1.0 20 8.0
1.25 33 10
1.5 50 13
2.0 100 19

30 ft diameter bin with wheat 17.5 ft deep



Horsepower required increases 
with grain depth

Depth (ft)         Hp          Static Pressure (in. H20)
15 7 4.0
17 10 5.2
19 14 6.7
21 19 8.3
23 26 10.1
25 44 12.2

21 ft diameter bin with 0.75 cfm/bu airflow rate



Additional Fans are Expensive
 
Fan Hp    Cfm/bu    Drying Cost    Days      SP 
1 x 7.5     0.86           $0.065          27         6.5 
2 x 7.5     1.20           $0.094          19         9.8 
3 x 7.5     1.45           $0.117          16        12.4 
4 x 7.5     1.57           $0.143          15        13.7 
5 x 7.5     1.62           $0.174          14        14.3 
 
HSC Fan, Drying wheat 17% to 13% mc, electricity $0.06 Kwh 
 





Cover Aeration Fans



Moisture Measurement Factors
• Representative Sample
• Grain Variety
• Geographic Location: Corn study ± 0.8% m.c.
• Weathering
• Kernel Composition (oil content)
• Physical Damage
• Temperature
• Density
• Moisture Uniformity



Outdoor  Storage
Drainage  (1” rain 100’ x 400’ = 25,000 gal)

Will water flow away from the grain pile
Will area flood

Prepared Storage Surface
Crowned
Compacted
Reduce permeability

lime, fly ash, cement, asphalt



Uncovered Piles?
1-inch rain increases moisture content of 

1 ft of grain by 9 points

Keep Surface Smooth to aid run-off?
43% voids, crust?

Wet Grain Expands increasing wall 
pressures



Aeration
Fans

Ducts 
perforations, placement, 
Intake/exhaust

Perforated wall



Questions?

http://www.ag.ndsu.nodak.edu/abeng/
Crop Postharvest


