An Internet Book on Fluid Dynamics

Introduction to Drag

Typical drag coefficients, Cp, for the planar flow around “two-dimensional” objects or bodies are listed
in Figure 1 and for a selection of “three-dimensional” objects in Figure 2. Almost all of this data pertains
to high Reynolds numbers. Notice that most of the C'p values are of order one as was anticipated in section
(Dab). Only for “streamlined” objects does the Cp become much smaller than one. Note also that drag
coefficients for smooth bodies in turbulent flow are significantly less than those in laminar flow; this is
the result of delayed separation as described in section (Dbc). However the coefficients for objects with
sharp edges that cause separation in either laminar or turbulent flow exhibit no significant difference in
the corresponding C'p values.
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Figure 1: The drag coefficients (based on frontal projected area) for a number of two-dimensional objects.
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Parachute (low porosity):

60° cone: 12 Ellipsoid: Laminar Turbulent
é ) -
ey 4) 0.5 L/d 075 0.5 02
Rectangular plate: ’ o d 1 0.47 0.2
b/h 1 .18 p 0.27 0.13

oo B

2
g g K 5 12 ’ 4 025 0.1
Disk: 0 13 [ - | g 02 0.08
b
20 1.5
—— | 1T s & 2.0

Figure 2: The drag coefficients (based on frontal projected area) for a number of three-dimensional objects.

The drag on objects of more complicated geometry, such as an automobile or aircraft, is most often
determined by wind tunnel testing which usually involves determining the pressure coefficients at perhaps



hundreds of locations on the surface of the object. In the sections that follow we include some examples
of the drag on such objects.



