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Agricultural Technology and Mechanical Career Development Event
IMPORTANT:  Before you begin this activity, you must have two pages open:
1. This sheet containing the questions to be answered.
2. The online e-Scansheet Universal Form E, where you will bubble your answers.

mACHINERY Systems

Seven information pages to complete this activity is located at the end of this document.  

Situation:
You are a row crop farmer in Victoria, TX and grow three main crops: corn, grain sorghum, and soybean. On your farm, you currently have three Brock Everest Narrow Corrugation Stiffened (30 ft. diameter) flat bottom grain bins that are 10 rings high for grain storage.  Additionally, you are contemplating adding additional grain bins for more on-farm storage and purchasing two trucks and trailers to transport this grain to a grain merchandiser in Houston, TX.
Problem Statement:
As a farmer, you are constantly having to contemplate immediate and future issues on the farm.  One big current task is grain storage on the farm and the transportation of the grain.  Additionally, the transportation of the grain from the field and into the grain bins is another maintenance issue you have been challenged with due to aging equipment.  Furthermore, you are contemplating playing the grain futures market and holding your grain for a later date for increased profits.
Directions:  Choose the most correct answer by selecting the correct answer choice. Round all number answers to the hundredth decimal position (if needed).
Bubble the answers to each question on the e-Scansheet Universal Form E in Exam D, questions 1 through 10.  Each correct answer is worth three points.
1. How many total bushels of shelled corn can all three of your grain bins hold when filled to the maximum eave height?
a. 45, 498.54 bushels
b. 50, 000 bushels
c. 56, 873.18 bushels
d. 35, 999.25 bushels


2. Your grain bins are mostly full, and you need to transport this grain to a grain wholesaler in Houston, TX to make room for next year’s harvest. Assume you want to market (sell) 15,000 bushels of 15.5 percent moisture level corn. You currently do not own a truck and trailer that can move this grain so you will have to contract out the transportation of this grain with a transportation company. How many total truck/trailer-trips will you need to contract to transport this grain? Assume each truck/trailer can haul 50,000 pounds of grain per trip.
a. 10 trips
b. 17 trips
c. 20 trips
d. 24 trips

3. What is the maximum angle of repose for a grain auger when moving shelled corn?
a. 10 degrees
b. 15 degrees
c. 23 degrees
d. 28 degrees

4. How long can a farmer hold 15 percent corn before spoilage occurs? Assume the grain temperature is 80 degrees Fahrenheit. 
a. 85 days
b. 2.9 months
c. 6 months
d. 90 days

5. Your current grain auger has just sheared another shaft on the gear box. You are tired of always repairing it, so you are ready to purchase a new model. For your current farming operation, which Westfield Auger would be the best choice considering your current grain storage bins and the need to have the shortest transportation length grain auger possible? You also currently operate your old grain auger with a 65-horsepower tractor.
a. Westfield MK 80/100 x 51’
b. Westfield MK 80/100 x 61’
c. Westfield MK 80/100 x 71’
d. Westfield MK 100 x 81’

6. Shelled corn is typically marketed at what moisture level?
a. 14 percent
b. 15 percent
c. 15.5 percent
d. 17.5 percent



7. Calculate the total airflow in cubic feet per minute (cfm) required per grain bin for natural air drying. Use the most conservative figures you can.
a. 10, 919.52 cfm
b. 12, 500 cfm
c. 13,666 cfm
d. 15,166.18 cfm 

8. Determine the static pressure in inches of water column (INWC) for corn in your grain bin. Use the maximum eave height for your answer. Use the next largest grain depth figure if needed.
a. 6.35 INWC
b. 7.53 INWC
c. 8.85 INWC
d. 17.32 INWC

9. Calculate the fan horsepower (hp) requirement for your grain bin. Assume an impeller efficiency of 60 percent or a factor of 3,814.
a. 15 hp
b. 16.58 hp
c. 25 hp
d. 29.94 hp

10. Assume you need a 35-horsepower fan for each of your grain bins for natural air drying. Additionally, your rural electric cooperative is going to charge you $0.09/kwh. What is the total cost to run all fans for 30 days, 24 hours per day?
a. $4,359.42
b. $3,562.89
c. $2,625.35
d. $1,453.14
[bookmark: _Hlk81903152]
Before you leave this skill activity, be sure you have bubbled in the answers to these questions on the online e-Scansheet Universal Form E in Exam D, questions 1 through 10.  Do not submit your scan sheet yet.  You will be completing one more activity before you need to submit the scan sheet.
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Volume Bushels (all measurements in feet):
Bushels shelled grain (bu) = 0.8 x cubic feet (cu.ft.)

Bushels ear corn (bu) = 0.4 x cubic feet (cu.ft.)

Rectangular bin volume (cu.ft.) = length x width x height
Cylindrical bin volume = 0.785 x diameter? x height *

Cone volume = 0.262 x diameter? x height *

Pyramid volume = 0.333 x length x width x height

Pile height = tangent of angle repose x [0.5 x rectangular pile

width or round pile diameter]

[* diamet

2 = diameter x diameter]
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Angle of Repose

Crop Angle (degrees) Tangent
Barley 28 053
Shelled corn 23 0.42
Oats 28 053
Soybeans 25 047
Sunflowers 27 051
Wheat 25 047

[Also see publication Calculating Bushels, or
hitp://www.bae umn.edu/extens/postharvest/bushels.html]
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Maximum storage time in months for shelled corn *

Corn Corn Moisture Content
Temp.  13% 14% 15% 16% 17% 18%

40°F 150 61 290 150 95 6.1
50°F 84 34 16.0 89 53 35
60°F 47 19 9.2 50 3.0 1.9
70°F 26 11 52 28 1.7 11
80°F 15 6 29 1.6 0.9 0.9

[*Based on 0.5% maximum dry matter loss — calculated on the basis of USDA
research at Iowa State University.]
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TABLE 5. Airflow rates for grain drying and
storage processes

Airflow rate range
Process cfm/bu

Aeration 0.1-0.5
Dry aeration 05-1.0
Natural air drying 1-3

Low temperature drying
Layer drying

In-bin continuous drying
Continuous flow drying 75-125
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Total airflow lumber of bushels x airflow rate per bushel

1,310 x 1 = 11,310 cfm
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TABLE 6. Static pressure (inches of water) for corn
at different airflow rates

Gralny Airflow rate (cfm/bushel)*

*0.5" water column has been added to static pressure to account for
ducts and vents
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MKAUGER GENERAL SPECIFICATIONS
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Fan power (HP) = airflow (cfm) x static pressure (inches of
water) + 3,814
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Fan motor cost ($/h) = fan HP x (0.7475 kW/HP)
x ($/kW h)
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BUSHEL WEIGHT
CONVERSION
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Bushels by Weight

Crop Bushel Weight Moisture Content
(Ib) (%, wet basis)
Barley 48 14.5
Shelled corn 56 15.5
Oats 32 14.0
Soybeans 60 13.0
Sunflowers (oil) 30 10.0
Sunflowers (confectionery) 24 10.0
Wheat 60 135

Wet bushels (bu) = total weight (Ib) + bushel weight (Ib/bu)
Dry bushels (bu) = wet bushels (bu) x [(100 - total moisture
shrink) + 100]

[Measured test weight of grain is not used in calculating bushels by weight.]
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