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Table 2. Cross-sectional area of ducts.

Diameter Area
or depth of circle Area of rectangle in square feet
(inches) in square feet when top width in inches is:

9 12 15 18

4 0.08 0.25 0.33 0.41 0.50
6 0.20 0.38 0.50 0.62 0.75
8 0.35 0.50 0.67 0.83 1.00

10 0.55 0.62 0.83 1.04 1.25
12 0.75 0.75 1.00 1.25 1.50
14 1.05 0.88 1.16 1.46 1.75
16 1.40 1.00 1.33 1.67 2.00

velocity through the grain near the duct to 20 fpm or 25 sq ft duct surface area
= 9.61 minimum length perforated

less. This determines the minimum length of the 2.62 (Table 3, 10' pipe) pipe required
duct. The area of the duct perforations should be at
least 10 percent of the total duct surface. GRAIN PRESSURE ON DUCTS
Distribution of these perforations is discussed in the .

Ducts can be of any shape or configuration. They
section Air Distribution Methods. The total required , c ,

are normally made of wood, steel, concrete, ceramic,
surface area of a perforated duct can be determined p . F

,s „los plastic or a combination of these materials. For
as follows: example, ducts can be made of two rows of concrete

Total air volume (cfm) blocks and boards by placing short boards over the
Total surface area (sq ft) = blocks and leaving cracks for air movement. Wire

Air Surface Velocity (fpm) screen placed over such a duct will keep grain out of
it. The duct must be strong enough to support the

In the previous example: grain regardless of its shape or material used.

500 cfm = 25 sq ft of duct surface area The vertical and lateral loads on ducts can be
20 fpm determined from Table 4 if the depth and type of

grain are known. The table shows the maximum
The surface area (square feet) per foot of length weight of common grain in pounds per cubic foot for

for the ducts given in Table 2 is given in Table 3. calculating vertical loads, equivalent fluid weight for

calculating lateral loads, and the angle of repose for
For the 10-inch diameter round pipe previously calculating the filling or emptying configurations.

mentioned:

Table 3. Surface area of round and rectangular ducts.

Diameter
or depth round duct Rectangular duct (square feet)
(inches) (square feet) when top width is:

9 12 15 18

4 1.05 1.42 1.67 1.92 2.17
6 1.57 1.75 2.00 2.25 2.50
8 2.09 2.08 2.33 2.58 2.83

10 2.62 2.42 2.67 2.92 3.17
12 3.14 2.75 3.00 3.25 3.50
14 3.67 3.08 3.33 3.58 3.83
16 4.19 3.42 3.67 3.92 4.17
18 4.71 3.75 4.00 4.25 4.50


