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1 Purpose and scope

1.1 These data can be used to estimate the resistance to airflow of beds of grain, seeds, and other
agricultural products, and of perforated metal sheets. An estimate of this airflow resistance is the basis for the
design of systems to dry or aerate agricultural products.

1.2 Data are included for common grains, seeds, other agricultural products, and for perforated metal sheets,
over the airflow range common for aeration and drying systems.
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2 Empirical curves
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NOTE - This chart gives values for a loose fill (not packed) of clean, relatively dry grain. For a loose fill of clean grain
having high moisture content (In equilibrium with relative humidities exceeding 85%), use only-80% of the indicated
pressure drop for a given rate of air flow.

Packing of the grain in a bin may cause 50% higher resistance to air flow than the values shown. White rice is a variety of
popcorn.

The pressure drop for airflow through bulk grain in the horizontal direction has been measured for wheat and barley (Kumar
and Muir, 1986); canola (Jayas et al., 1987); corn (Kay et al., 1989); alfalfa pellets (Sokhansanj et al., 1990); flaxseed
(Jayas et al., 1991); and bird’s foot trefoil, canary seed, fababeans, lentils, meadow fescue, oats, timothy, and tara peas
(Alagusundaram et al., 1992). The pressure drop in the horizontal direction may be 60% to 70% of the pressure drop for
airflow in the vertical direction. For some seeds, however, the difference between the pressure drops for the horizontal and
vertical airflows may be nonexistent.

Figure 1 — Resistance to airflow of grains and seeds (Sl units) (Shedd’s data)
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NOTE - This chart gives values for a loose fill (not packed) of clean, relatively dry grain. For a loose fill of clean grain
having high moisture content (in equilibrium with relative humidities exceeding 85%), use only 80% of the indicated
pressure drop for a given rule of air flow. Packing of the grain in a bin may cause 50% higher resistance to air flow than the
values shown.

When foreign material is mixed with grain no specific correction can be recommended. However, it should be noted that
resistance to air flow is increased if the foreign material is finer than the grain, and resistance to air flow is decreased if the
foreign material is coarser than the grain.

The pressure drop for airflow through bulk grain in the horizontal direction has been measured for wheat and barley (Kumar
and Muir, 1986); canola (Jayas et al., 1987); corn (Key et al., 1989); alfalfa pellets (Sokhansanj et al., 1990); flaxseed
(Jayas et al., 1991); and bird’s foot trefoil, canary seed, fababeans, lentils, meadow fescue, oats, timothy, and tara peas
(Alagusundaram et al., 1992). The pressure drop in the horizontal direction may be 60% to 70% of the pressure drop for
airflow in the vertical direction. For some seeds, however, the difference between the pressure drops for the horizontal and
vertical airflows may be nonexistent.

Figure 2 — Resistance to airflow of grains and seeds (Inch-pound units) (Shedd’s data)
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