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1.Pressure Measurement
1.1Pressure of a Liquid
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1.2 Pressure head of a liquid
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1.4 ABSOLUTE AND GAUGE PRESSURES 
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Physical Properties of Fluid



Introduction

• Any characteristic of a system is called a property. Some
familiar properties are pressure P, temperature T, volume
V, and mass m. The list can be extended to include less
familiar ones such as viscosity, thermal conductivity,
modulus of elasticity, thermal expansion coefficient,
electric resistivity, and even velocity and elevation.

• Properties are considered to be either intensive or
extensive. Intensive properties are those that are
independent of the mass of a system, such as temperature,
pressure, and density. Extensive properties are those
whose values depend on the size—or extent—of the
system. Total mass, total volume V, and total momentum
are some examples of extensive properties. An easy way
to determine whether a property is intensive or extensive
is to divide the system into two equal parts with an
imaginary partition, as shown in Fig.1. Each part will
have the same value of intensive properties as the original
system, but half the value of the extensive properties.



Introduction

• Extensive properties per unit mass are called specific properties. Some 
examples of specific properties are specific volume (v = V/m) and specific 
total energy (e = E/m).

1- Density and specific gravity

• Density is defined as mass per unit volume 𝜌 = m/V (kg/𝑚3)

• The reciprocal of density is the specific volume v, which is defined as volume 
per unit mass. That is, v = V/m = 1/ 𝜌.

• The density of a substance, in general, depends on temperature and pressure.

• The density of most gases is proportional to pressure and inversely 
proportional to temperature.

• Sometimes the density of a substance is given relative to the density of a well-
known substance. Then it is called specific gravity, or relative density, and is
defined as the ratio of the density of a substance to the density of some
standard substance at a specified temperature (usually water at 4°C, for which
𝜌 𝐻2O = 1000 kg/m3). That is,

SG = 𝜌 / 𝜌𝐻2O





Example 1

Determine the density, specific gravity, and mass of the air in a room whose dimensions are 
4 m × 5 m × 6 m at 100 kPa and 25°C.



2- Viscosity

• When two solid bodies in contact move relative to each other, a friction force develops at 
the contact surface in the direction opposite to motion. To move a table on the floor, for 
example, we have to apply a force to the table in the horizontal direction large enough to 
overcome the friction force. The magnitude of the force needed to move the table depends 
on the friction coefficient between the table and the floor.

• The situation is similar when a fluid moves relative to a solid or when two fluids move 
relative to each other. We move with relative ease in air, but not so in water. Moving in oil 
would be even more difficult, as can be observed by the slower downward motion of a 
glass ball dropped in a tube filled with oil. It appears that there is a property that 
represents the internal resistance of a fluid to motion or the “fluidity,” and that property is 
the viscosity



• 𝜏 =F/A









































4- Capillary effect

The rise or fall of a liquid in a small-diameter tube inserted into the liquid called capillary 
effect. Such narrow tubes or confined flow channels are called capillaries



The phenomenon of capillary effect can be explained microscopically by considering 
cohesive forces (the forces between like molecules, such as water and water) and adhesive 
forces (the forces between unlike molecules, such as water and glass).

The water molecules are more strongly attracted to the glass molecules than they are to 
other water molecules, and thus water tends to rise along the glass surface. The opposite 
occurs for mercury, which causes the liquid surface near the glass wall to be suppressed

W = mg = 𝜌 Vg = 𝜌 g(𝜋𝑅2h)

Equating the vertical component of the surface tension force to the weight gives

• W = Fsurface                𝜌g(𝜋𝑅2h) = 2 𝜋R 𝜎𝑠 cos 𝜑, h = 
2𝜎𝑠

𝜌𝑔𝑅
cos 𝜑,



Example:

A 0.6-mm-diameter glass tube is inserted into water at 20°C in a cup. Determine the 
capillary rise of water in the tube



H.W 

1-A tank contains 500 kg of a liquid whose specific gravity is 2. 
Determine the volume of the liquid in the tank.

2-Determine the mass of air in a 2 𝑚3 tank if the air is at room 
temperature, 20 °C, and the absolute pressure within the tank is 200 kP.

Submission due date: Next lecture



3- In Figure below if the fluid is glycerin at 20°C and the width between 
plates is 6 mm, what shear stress (in Pa) is required to move the upper 
plate at V = 5.5 m/s? What is the flow Reynolds number if “L” is taken 
to be the distance between plates? 

Hint: Viscosity=1.5 Pa.s,density=1264 Τ𝑘𝑔 𝑚3

Ans. Shear stress=1.38K Pa

Reynolds's number=28
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