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1.4 Fluid Statics: Concept of Fluid Static Pressure 

Fluid is a state of matter which exhibits the property of flow. When a certain mass of 

fluids is held in static equilibrium by confining it within solid boundaries, it exerts 

force along direction perpendicular to the boundary in contact. This force is called 

fluid pressure (compression). 

 

Figure 1.4.1 Definition of Pressure 

[Source: “https://en.wikiversity.org/wiki/Fluid_Mechanics_for_Mechanical_Engineers/fluid Statics”] 

In fluids, gases and liquids, we speak of pressure; in solids this is normal 

stress. For a fluid at rest, the pressure at a given point is the same in all directions. 

Differences or gradients in pressure drive a fluid flow, especially in ducts and pipes. 

    Definition of Pressure: Pressure is one of the basic properties of all fluids. Pressure 

(p) is the force (F) exerted on or by the fluid on a unit of surface area (A). 

Mathematically expressed:  

 

The basic unit of pressure is Pascal (Pa). When a fluid exerts a force of 1 N over an 

area of 1m2, the pressure equals one Pascal, i.e., 1 Pa = 1 N/m2.Pascal is a very small 

unit, so that for typical power plant application, we use larger units: 

Units: 1 kilopascal (kPa) = 103 Pa, and 

           1 megapascal (MPa) = 106 Pa = 103 kPa. 

   Pressure at a Point and Pascal’s Law: 

    Pascal’s Principle: Pressure extends uniformly in all directions in a fluid. 

By considering the equilibrium of a small triangular wedge of fluid extracted from a 

static fluid body, one can show (Fig.1.4.2) that for any wedge angle θ, the pressures 
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on the three faces of the wedge are equal in magnitude: 

 

Figure 1.4.2 Pascal’s Law 

[Source: “https://en.wikiversity.org/wiki/Fluid_Mechanics_for_Mechanical_Engineers/fluid Statics”] 

Independent of px = py = pz independent of  ‘’ 

Pressure at a point has the same magnitude in all directions, and is called isotropic. 

This result is known as Pascal's law. 

Pascal’s Law: In any closed, static fluid system, a pressure change at any one point is 

transmitted undiminished throughout the system. 

   Application of Pascal’s Law: 

 

Figure 1.4.2 Application of Pascal’s Law  

[Source: “https://en.wikiversity.org/wiki/Fluid_Mechanics_for_Mechanical_Engineers/fluid Statics”] 
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• Pressure applied to a confined fluid increases the pressure throughout by the same 

amount. 

• In picture, pistons are at same height: 

 

• Ratio A2/A1 is called ideal mechanical advantage. 

 


