
Fluid Properties 

• A U-tube is made up of two capillaries of bores 1.2 m and 2.4 mm respectively. The tube is held vertical and partially filled with liquid of 
surface tension 0.06 N/m and zero contact angle. If the estimated difference in the level of two menisci is 15 mm, determine the mass 
density of the liquid.

• single column U-tube manometer, made of glass tubing having a nominal inside diameter of 2.4 mm, has been used to measure pressure in 
a pipe or vessel containing air. If the limb opened to atmosphere is 10 percent oversize, find the error in mm of mercury in the
measurement of air pressure due to surface tension effects. It is stated that mercury is the manometric fluid for which surface tension σ = 
0.52 N/m and angle of contact α = 140°

• Solution. Given: d1 = 2.4 mm; d2 = 2.4 × 1.1 = 2.64 mm; σ = 0.52 N/m; α = 140°. Error in measurement due to surface tension effects:

• The surface tension manifests the phenomenon of capillary action due to which rise or depression of manometric liquid in a tube is given 
by
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Fluid Properties 

Calculate the capillary effect in millimeters in a glass tube of 4 mm diameter, when immersed in (i) water and (ii) mercury. The 

temperature of the liquid is 20°C and the values of surface tension of water and mercury at 20°C in contact with air are 0.0735 

N/m and 0.51 N/m respectively. The contact angle for water θ = 0° and for mercury θ = 130°. Take specific weight of water at 

20°C as equal to 9790 N/m3.

Solution. Given: Diameter of glass tube, d = 4 mm = 0.004 m Surface tension at 20°C, σ: σwater = 0.0735 N/m, σmercury = 

0.051 N/m Specific weight of water at 20°C = 9790 N/m3

The rise or depression h of a liquid in a capillary tube is given by

where, σ = surface tension, θ = angle of contact, and w = specific weight.
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Fluid Properties 

When the pressure of liquid is increased from 3.5 MN/m2 to MN/m2 its volume is found to decrease by 0.08 percent. What is 

the bulk modulus of elasticity of the liquid?
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Fluid Properties 
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Fluid Properties 

Properties of Some Common Fluids at 20°C and Atmospheric Pressure
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Lecture -08 –Continuum

• A fluid is composed of molecules which may be widely spaced apart, especially in the gas phase. Yet it is convenient to disregard the atomic 
nature of the fluid and view it as continuous, homogeneous matter with no holes, that is, a continuum.

• The continuum idealization allows us to treat properties as point functions and to assume that the properties vary continually in space

• with no jump discontinuities

• there are about 3 3 1016 molecules of oxygen in the tiny volume of 1 mm3 at 1 atm pressure and 20°C (Fig. 2–3). The continuum model

• is applicable as long as the characteristic length of the system (such as its diameter) is much larger than the mean free path of the  
molecules. At very low pressure, e.g., at very high elevations, the mean free path may become 100 km). For such cases the rarefied gas 
flow theory should be used, and the impact of individual molecules should be considered.

• Treatment of matter as a continuous (without holes) distribution of finite mass differential volume elements.  Each volume element must 
contain huge numbers of molecules so that the macroscopic effect of the molecules can be modeled without considering individual 
molecules.
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