Terminal Velocity of a Falling Cow
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Dimensions (cm) for a mature Holstein cow.

Figure 1 http://www.wcds.afns.ualberta.ca/Proceedings/2003/PDFs/Manuscripts/Chapter%2007%20Anderson.pdf

The rump width and mass of a mature Holstein is given by Anderson as 68 cm and 600
kg, respectively. The volume of a cow, neglecting head and legs could be measured as the
box composed by the dimensions of brisket to tail length (178 cm), rump width (68 cm),
and chest height (84 cm) or, approximately 1.02 cubic meters.

The downward force acting on a falling cow is the product of the mass of the cow and the
gravitational constant. The force resisting the downward force is the force of drag as
determined by the fluid properties of the air and the relative size, speed, and
configuration of the falling cow.

Fp = pu®Cp A,

where

Fpis the force of drag, which is by definition the force component in the direction of the flow velocity, "’
p is the mass density of the fluid, [

uis the velocity of the object relative to the fluid,

A is the reference area, and

Cp is the drag coefficient — a dimensionless constant, e.g. 0.25 to 0.45 for a car.

Figure 2 http://en.wikipedia.org/wiki/Drag_equation
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And the measured drag coefficients relating to the shape of the falling object are, as
shown:

Using the a gravitational constant of 9.81 m/s” and a density of air (at 20°C and 1
atmosphere) of 1.204 kg/m’ the following were calculated:

Shape Drag
Coefficient
Sphere — O 0.47
Half-sphere —— q 0.42
Cone ——>» q 0.50
Cube — 1.05
Angled 0.80
Cube
Long
Cylinder .82
Short
Cylinder S

Streamlined
— 0.04
Body -

Streamlined

Half-body " Komoomm

Measured Drag Coefficients
Figure 3 http:/en.wikipedia.org/wiki/Drag_coefficient

Assuming a spherical volume of a cow this gives a radius of a sphere of 0.63 meters and
a cross sectional area of 4.9 square meters — the terminal velocity is calculated at
approximately 65.3 meters per second or about 146 miles per hour.

Assuming a cylindrical volume of a cow with a cylindrical length of 178 cm and a radius
0f 0.2132 m and assuming the cow falls against gravity as a long cylinder (side first or
back/belly first) — the terminal velocity is calculated at approximately 125.3 meters per
second or about 280 miles per hour!
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Assuming a cylindrical volume of a cow of the same dimensions, but falling head or butt
first as a short cylinder (showing a cross sectional surface area of about 0.57 square
meters) — the terminal velocity is calculated at approximately 122.0 meters per second or
about 273 miles per hour.



