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FLUID PROPERTIES

Elasticity
The elasticity of a fluid is related to the amount of deformation (expansion or 
contraction) for a given pressure change. 

Expressing this in a mathematical form,

Then Where =Degree of Elasticity
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FLUID PROPERTIES

pRTdpEV === ρρThen

For an Isothermal process (Constant temperature)

dρ

For an Adiabatic process (No heat transfer)

kpEV = Where  
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FLUID PROPERTIES

Surface Tension
The cohesive forces between molecules down into a liquid are shared 
with all neighboring atoms. Those on the surface have no neighboring 
atoms above, and exhibit stronger attractive forces upon their nearest 
neighbors on the surface. This enhancement of the intermolecular
attractive forces at the surface is called Surface Tension

Surface Tension

http://hyperphysics.phy-astr.gsu.edu/Hbase/surten.html#c4#c4
http://hyperphysics.phy-astr.gsu.edu/Hbase/surten.html#c1#c1
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FLUID PROPERTIES

The surface tension Force is given by

Figure above illustrates the effect of surface tension force to raise the water 
in a small diameter tube when is put into a reservoir of water.

LFs σ=
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Example (2-5)

LF z ×= σσ ,

( )hdggVmgW Δ=== 2)( πρρ
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FLUID PROPERTIES

Surface Tension

Forces

Case (b)

Case (c)

Case (d
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FLUID PROPERTIES

Vapour Pressure

The pressure exerted by a vapor; often understood to mean saturated vapor 
pressure (the vapor pressure of a vapor in contact with its liquid form and 
increases with temperature).

Vapor pressure depends on various factors which are:

• The nature of the liquid.
• Temperature.
• The presence of dissolved substances.
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FLUID PROPERTIES

http://upload.wikimedia.org/wikipedia/commons/9/96/Vapor_Pressure_Chart.png
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SUMMARY

γρ === g
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Shear stress= dy
dVμτ =

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+
+

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

ST
ST

T
T

0

2
3

00μ
μ

Sutherland Constant=

LFs σ=Surface Tension=

mRTPV =
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END of

Lecture (5)


