
Drag Types

• Skin drag or wall drag: If a fluid is flowing parallel 
to a solid surface, the fluid will exert a force on the 
solid in the direction of flow. This force is called skin 
or wall drag.

• Form drag: if the fluid  
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Types

Skin or 
wall drag

Form 
drag

The fluid (passes parallel to
a surface, see figure) will
exert a force on the solid in
the direction of flow. This
force is called skin or wall
drag.

As the fluid changes its
direction (not parallel) a
round a solid surface as
shown in figures additional
frictional losses takes place
called form drag.



Look to the following figure

• A fluid is flowing parallel to a smooth solid 
flat surface as shown in figure. The

•

• Note: the transfer of momentum  to the 
surface results in a tangential stress or skin 
drag on the surface.

Free-stream 
velocity



Flow past immersed sphere

• The dash line represents a thin boundary layer 
around the immersed sphere. In this B.L velocity 
and pressure are not constant.

• Velocity at the edge of the B.L and above is similar 
to the bulk fluid velocity.

•

• i

• Skin Friction:

• Form drag: Outside the B.L the fluid changes the direction around the sphere and 
accelerates near the front and then decelerates.

This is called form drag, to be added to the skin friction in the B.L.    



Flow past immersed sphere



Separation point

du/dy)y=0 =0

dp/dx=0
du/dy>0;acceleration du/dy<0 ;deceleration



Notes

• The point of separation depends on 
a) the shape of object

b) leading edge

c) condition of flow 

d) velocity , regime of flow, Re

• In general, the geometry of the immersed solid 
plays a significant role in the amount of the total 
drag force excreted on the body.



Drag Coefficient

• Based on flow inside conduits the drag coeff. is defined as the ratio of 
the drag force per unit area (shear stress) to the product of density times 
the velocity head.

•

•

Projected area



Total drag force





Stokes’ Law

• For a sphere , Re < 1.0



Example



Solution
• From Appendices (see text), for air at 37.8°C, ρ = 

1.137 kg/m3 and μ = 1.90 × 10–5 Pa · s. Also, Dp = 
0.042 m and v0 = 23.0 m/s. firstly, find Reynolds No.

• From previous figure, obtain CD

• Then find drag force


