FLUID PROPERTIES

Viscosity (derives from the word "viscum* )
Is a measure of the of a which is being deformed by

Figure 1
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FLUID PROPERTIES

Consider the flow shown Fig. 1 where the velocity distribution is typical of a
laminar flow next to a solid boundary. The following observation can be
identified which are:

e The velocity gradient at the boundary is finite.

e The velocity gradient (d_VJ , becomes smaller, with distance from the
boundary. dy

e The velocity at the boundary is zero.

By definition, Tocd_V . Then
dy dy

Where:
Shear stress applied

Velocity gradient (Shear Strain)
y
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FLUID PROPERTIES

Units of Viscosity:

Common Unit for Viscosity is Poise. (1 poise = [ifEs ).
m

Units of Kinematic Viscosity:
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B FIGURE 1.4 Linear varia-
tion of shearing stress with rate of
shearing strain for common fuoids.

Rats of shearing strain, %

08/12/2010 DR.MUNZER EBAID




FLUID PROPERTIES
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Kinematic Velocity =

1. Variation of viscosity with temperature for gases

Sutherland Constant

Temperature, °C

2. Variation of viscosity with pressure for gases

Viscosity is minmal for pressure less than 10 atmospheres
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. (slugs/ft3)

Table (A-2) on Page (A-11)
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1 Constant

K
(°R)

111
(199)

Carbon dioxide

1.85
(0.0036)

189
(1130)

(0.201)

24
(400)

Helium

0.169
(0.00033)

2077
(12,419)

5187
(1.24)

794
(143)

Hydrogen

0.0851
(0.00017)

4127

(24,677)

14,223
(3.40)

96.7
(174)

Methane
(natural gas)

0.678
(0.0013)

518
(3098)

2208
(0.528)

198
(356)

Nitrogen

1.18
(0.0023)

297
(1776)

1041
(0.249)

107
(192)

Oxygen
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260
(1555)

916
(0.219)
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