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Fluid properties, pressure, density and viscosity; pressure variation with depth, static and 

kinetic energy; Be oulli’s equation for incompressible fluids, viscous and turbulent flow, working principle of 

fluid coupling, pumps, compressors, turbines, positive displacement machines and pneumatic machines. 

Hydraulic power & pumped storage plants for peak load management as compared to base load plants. 

 

Fluid:- Mechanics is the oldest physical science that deals with both stationary and  moving bodies under the 

influence of forces. The branch of mechanics that deals with bodies at rest is called statics, while the branch 

that deals with bodies in motion is called dynamics. The subcategory fluid mechanics is defined as the science 

that deals with the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the interaction of 

fluids with solids or other fluids at the boundaries. Fluid mechanics is also referred to as fluid dynamics by 

considering fluids at rest as a special case of motion with zero velocity. 

  A substance in the liquid or gas phase is referred to as a fluid. Distinction between a solid and a fluid is 

made o  the asis of the su sta e’s a ilit  to esist a  applied shea  o  ta ge tial  st ess that te ds to 
change its shape. A solid can resist an applied shear stress by deforming, whereas a fluid deforms continuously 

under the influence of shear stress, no matter how small. In solids stress is proportional to strain, but in fluids 

stress is proportional to strain rate. When a constant shear force is applied, a solid eventually stops deforming 

at some fixed strain angle, whereas a fluid never stops and approaches a certain rate of strain. 

 

Branches of Fluid Mechanics:- 

1. Fluid Statics: - The study of mechanics of fluids at rest is called Fluid Statics. The fluid statics is also study of 

incompressible fluid under static conditions. 

2. Fluid Dynamics: - The study of mechanics of fluid in motion under the influence of forces is called Fluid 

Dynamics. 

3. Fluid Kinematics: - The fluid kinematics deals with translational, rotation and deformation of fluid without 

considering the forces. The study of fluid in motion due to its energy without considering forces is called Fluid 

Kinematics. 

4. Fluid Kinetics: - Fluid Kinetics deals with the relation between velocities, acceleration and the forces which 

are exerted by or upon the moving fluid. 

5. Hydraulics:- Hydraulics is the branch of Fluid Mechanics which deals with behavior of water (incompressible 

fluid) either in motion or at rest. 

6. Pneumatics:- Pneumatics is the branch of Fluid Mechanics, which deals with behavior of compressible fluid 

either at rest or in motion. 

 

Types of Fluid:- 

1. Ideal Fluid:- An Ideal Fluid is one which has no properties other than its density. Such type of fluids is 

theoretical fluids and doesn't exist in nature. These fluids are based on assumptions for simplification of 

calculations. 

   O  e a  sa  that The fluid hi h is ha i g ze o is osit  is k o  as Ideal Fluid.  

2. Real Fluid:- All fluids are Real Fluids. They have viscosity, surface tension, compressibility and density. 

Mea s The Fluid hi h has so e is osit , it is k o  as Real Fluid  

3. Newtonian Fluid:- The Fluid which obeys the Newton's Law of Viscosity, is known as Newtonian Fluid. If for 

a fluid the shear stress is directly proportional to the rate of shear strain than such fluids are known as 
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Newtonian Fluid. 

4. Non - Newtonian Fluid:- The fluids which doesn't obeys Newton's Law of Viscosity, is known as Non – 

Newtonian Fluid. 

5. Ideal Plastic Fluid:- A fluid, in which shear stress is more than the yield value and the shear stress is directly 

proportional to the rate of shear strain is known as Ideal Plastic Fluid. 

 

Properties of Fluids:-  

1. Density:- It is also known as Specific Mass or Mass Density of Fluid. Density or Mass Density of Fluid is 

defined as the ratio of its volume. Thus Mass per unit Volume is called Density. It is denoted by symbol 'ρ' 
(Rho). The unit of mass density in SI unit is kg per cubic meter (kg/m3). 

ρ =Mass / Volu e kg/  

 

2. Specific Weight or Weight Density:- Specific Weight or Weight Density of a fluid is the ratio between the 

Weight of the fluid and its volume. Thus Weight per unit Volume of a fluid is known as the Weight Density. It is 

denoted by 'ϒ' (Gamma). 

Thus, 

ϒ = Weight of Fluid / Volu e of Fluid  
ϒ = Mass of Fluid X A ele atio  due to G a it  / Volu e of Fluid 

ϒ =  X g  / V = ρ X g N/ 3 

 

3. Specific Volume:- Specific Volume of a Fluid is defined as Volume of a Fluid occupied by a unit mass or 

Volume per unit Mass of the Fluid is called Specific Volume. The specific volume of fluid is reciprocal of 

density. It is denoted by 'v' and measured in m3/kg. Mathematically, 

Specific Volume = Volume of Fluid / Mass of Fluid 

 =  / Mass of Fluid / Volu e of Fluid  =  / ρ 3/kg 

 

4. Specific Gravity or Relative Density:- The specific Gravity or Relative Density is defined as the ratio of 

de sit  of a su sta e ρ  to the de sit  of ate  at ° C  ρwater = 1000 kg/m3). It is denoted by S and it is a 

dimensionless quantity. 

“ = ρ / ρwater (A dimensionless Quantity) 

The density of fluid,  ρ = “ X ρwater = S X 1000 (kg/m3) 

The weight density of a fluid 

ϒ = “ X ρwater) X g = S X 1000 X 9.81 (N/m3) 

 

 

 

5. Dynamic Viscosity:- The dynamic viscosity or 

simply viscosity is defined as the property of 

fluid which offers resistance to the movement 

of one layer of fluid over another adjacent 

layer of the fluid. 

 

 = τ / du/d  
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The viscosity is also defined as the shear stress required to produce unit rate of shear strain. The shear stress 

is measured in N/m3, the rate of shear strain is measured in (second)-1, thus the velocity is measured N-s/m2 or 

kg/m sec. In SI units. In C.G.S., the viscosity is measured in poise, and centipoise. 

1 Poise = 1000 centipoise 

1 N-s/m2 = 10 Poise 

  The viscosity of water at 20° C is 0.01 poise or centipoise. 

 

6. Kinematic Viscosity:- It is defined as the ratio between the dynamic viscosity and density of fluid. It is 

denoted by the Greek symbol ' ' alled u . Thus, athe ati all , 
 = Vis osit  / De sit  =  / ρ 

   The kinematic viscosity is measured in m2/sec. In C.G.S. units it is measured in stoke (cm2/sec). 

1 Stoke = 10-4 m2/sec 

 

Newton's Law of Viscosity:- 

It states that the Shear Stress is directly proportional to the rate of Shear strain or Velocity Gradient. i. e. 

τ α du / d  

O ,  τ =  du / d  

  Where is the constant of proportionality, called Coefficient of Viscosity or Dynamic Viscosity. 

 

 

Pressure:- 

The pressure or intensity of pressure is defined as normal force exerted by a fluid per unit area. Pressure is 

considered only in case of Liquid and Gases, while in case of Solid the term Stress is used. 

P = F / A (N / m2) 

Where, Force, F = mass (m) X Acceleration due to gravity (g) 

      Mass, m = Volume X Density = Area (A) X Depth (h) X Density (ρ  

Or,      F = Ahρg 

a d P essu e, P = Ahρg  / A = ρgh N / 2) 

 

Units of Pressure:- The pressure is measured in N/m2, which is called Pascal (Pa). 

1 kPa = 103 Pa 

1 Mpa =106 Pa = 103 kPa 

1 bar = 100 kPa = 105 Pa 

1 atm = 101325 Pa = 101.325 kPa 

 

Pascal's Law:- 

It states that the intensity of pressure at a point in a fluid at the rest is independent of orientation of surface 

on which it acts. 

   As mentioned before, pressure is a scalar. To understand how the pressure act at a point consider 

a small prism of fluid at equilibrium. Figure shows the details of the fluid prism under consideration. Prism is 

given by the three rectangular  faces ABCD, ABFE, and CDEF. The prism is selected such a manner that it has 

two right triangles ADE and BCF sealing  the prism. Assume the fluid exert different pressures on each face (as 
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shown in the table below). 

FACE PRESSURE 

ABFE PA 

ABCD PB 

CDEF PC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pressure acting on a fluid prism at rest. 

   The idth a d the le gth of the ase of the p is  a e δ  a d δ  respectively. Height of the prism 

is δz. 
 

   We assumed that the fluid is at equilibrium. Therefore, the forces acting on the prism must be at 

equilibrium. 

 

   Considering the force balance in y direction, 

 

PA δ  δz = PC δ  FC si θ        …...................................... (1) 

 

But, FC si θ =  δz 

 

Therefore, PA = PC               .......................................... (2) 

 

PB  δ  δ  - PC δ  FC osθ = ρ g δ  δ  δz  /      …......................................  

 

   where the term on the right hand side gives the weight of the fluid element. Furthermore, 

 

FC osθ =  δ  

 

Thus, PB – PC = ρ g δz  /         …...................................... (4) 

 

  As we are interested about the pressure at a point, assume the element to be shrinking to a minute 

olu e. This is si ila  to taki g the li it δz → . At that li it, the eight of the ele e t e o es a ishi gl  
small resulting 
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PB = PC             …...................................... (5) 

 

Equations 2 and 5 show that 

 

PA = PB = PC           …...................................... (6) 

 

  This leads to the conclusion that the pressure at a point in a fluid at rest is independent of direction as 

lo g as the e a e o shea i g st esses p ese t. This is alled Pas al’s La .  
 

Types of flow 

Observing the general characteristics of fluid flow, several flow types can be identified. 

1. Steady flow:- Flow velocity at any given point does not change with time. However, velocity can vary in 

space. For example, consider a pipe with increasing diameter (expansion). Flow within the pipe can be steady 

with velocity constantly varying along the pipe. Figure 4.10 shows the velocity distribution at several cross 

sections and the velocity profile along the pipe. The velocity drops due to the increase of the flow area along 

the axis of the pipe but velocity at each point along the axis does not change with time. 

2. Unsteady flow:- Velocity of the fluid at any point within the flow domain changes with time. Example of this 

is the flow in a tea cup just after stirring to dissolve sugar or milk. The flow slows down and eventually come to 

rest if not disturbed. 

3. Laminar flow:- When fluid flows as if they move in parallel layers, it is called a laminar flow. For example, 

flow in viscous fluid like honey shows laminar flow behaviour. Laminar flow also takes place for less viscous 

liquids when flow through capillaries or flowing down an inclined plane as a thin film. 

4. Turbulent flow:- The most common form of flow is the turbulent flow. The fluid flows while mixing 

vigorously. Most of the open channel flows, rivers, large diameter  pipe flows, blowing wind are common 

examples for turbulent flows. 

 

Bernoulli equation 

Any fluid particle on a streamline will move along the streamline as the velocity of that fluid particle is tangent 

to the streamline at all points. Fluid particle moving along the stream line may experience acceleration or 

deceleration due to the forces acting on the particle. If we consider an inviscid fluid at steady state (i.e. 

velocity at any point does not change with time), there are no shear stresses acting on the particle. Therefore, 

Ne to ’s se o d la  of otio  a  e applied to the fluid pa ti le ithout u h diffi ult . 
 

 

 

 

  

 

 

 

 

 

 

 

 

Fluid element in a flow 

 

   Consider the fluid particle shown in Fig. The streamline along which the fluid particle moves has 
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a  i li atio  a gle θ. Le gth a d the idth of the fluid pa ti le a e ds a d d  espe ti el . P essu e at the 
centre of the element is P.  

 

    Ne to ’s se o d la  of otio  states that the fo e is e ual to the rate of change of 

momentum. 

 

F = d(mv2 – mv1) / dt = ma 

Where a is the acceleration. Consider the forces acting along the streamline on the fluid element. Force due to 

the pressure FP. 

 

FP = (P – δP  d  d  - P + δP  d  d              (1) 

 

δP = dP / ds  X (ds / 2)              (2) 

 

Therefore, FP = -(dP / ds) X dn ds dy           (3) 

 

Gravitational Force,  

 

FG = - g si  θ = -ρ d  ds d  g si  θ            (4) 

 

si  θ = dz / ds                 (5) 

 

FG = -ρg d  ds d  dz / ds               (6) 

 

Therefore, the total force acting on the fluid element FT is given by the sum of equations (3) and (6). 

 

FT = FP + FG = - { dP / ds  + ρg dz / ds  } d  ds d          (7) 

 

B  appl i g Ne to ’s se o d la  

 

- { dP / ds  + ρg dz / ds  } d  ds d  = ρ d  ds d  a         (8) 

 

Acceleration a can be written as dv / dt 

 

dv / dt = (dv / ds) X (ds / dt) = v dv / ds = dv2 / 2ds         (9) 

 

Therefore, from (8) and (9) 

 

- { dP / ds  + ρg dz / ds  } d  ds d  = ρ /  X d 2 / ds)       (10) 

 

On integrating above equation, we get 

 

P + ρ 2 /  + ρgz = E               (11) 

 

   This is known as the Bernoulli equation after famous Dutch-Swiss mathematician Daniel 

Bernoulli. E on the right hand side of the equation is a constant arising from the indefinite integration. 

   On rearranging above equation, we get 

 

Downloaded from  be.rgpvnotes.in

Page no: 6 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


P/ρg + 2 / 2 + z = E 

 

 

 

Hydraulic Machines 

 

TURBINES 

 

   Turbines have been used for centuries to convert freely available mechanical  energy from rivers 

and wind into useful mechanical work, usually through a rotating shaft. Whereas the rotating part of a pump is 

called the impeller, the rotating part of a hydro turbine is called the runner. When the working fluid is water, 

the turbo machines are called hydraulic turbines or hydro turbines. When the working fluid is air, and energy 

is extracted from the wind, the machine is properly called a wind turbine. The word windmill should 

technically be applied only when the mechanical energy output is used to grind grain, as in ancient times. 

However, most people use the word windmill to describe any wind turbine, whether used to grind grain, pump 

water, or generate electricity. In coal or nuclear power plants, the working fluid is usually steam; hence, the 

turbo machines that convert energy from the steam into mechanical energy of a rotating shaft are called 

steam turbines. A more generic name for turbines that employ a compressible gas as the working fluid is gas 

turbine. (The turbine in a modern commercial jet engine is a type of gas turbine.) 

   In general, energy-producing turbines have somewhat higher overall efficiencies than do energy-

absorbing pumps. Large hydro turbines, for example, can achieve overall efficiencies above 95 percent, while 

the best efficiency of large pumps is a little more than 90 percent. There are several reasons for this. First, 

pumps normally operate at higher rotational speeds than do turbines; therefore, shear stresses and frictional 

losses are higher. Second, conversion of kinetic energy into flow energy (pumps) has inherently higher losses 

than does the reverse (turbines). You can think of it this way: Since pressure rises across a pump (adverse 

pressure gradient), but drops across a turbine (favorable pressure gradient), boundary layers are less likely to 

separate in a turbine than in a pump. Third, turbines (especially hydro turbines) are often much larger than 

pumps, and viscous losses become less important as size increases. Finally, while pumps often operate over a 

wide range of flow rates, most electricity-generating turbines run within a narrower operating range and at a 

controlled constant speed; they can therefore be designed to operate very efficiently at those conditions. 

 

Impulse Turbines 

This type of turbine is usually selected for high head and low flow rate conditions. The water is usually  

directed on to the turbine blades via a nozzle and the jet will impinge and leaves the turbine at atmospheric 

condition. The high velocity jet leaves the nozzle at atmospheric pressure and impinges on to the wheel blades 

or buckets. The tangential force exerted on the buckets is produced by a change in momentum of the jet, both 

in magnitude and direction. 

 

Pelton Wheel Turbine    

The most important type of impulse turbine 

is the PELTON wheel. 

In an impulse turbine, the fluid is sent 

through a nozzle so that most of its available 

mechanical energy is converted into kinetic 

energy. The high-speed jet then impinges on 

bucket-shaped vanes that transfer energy to 

the turbine shaft, as sketched in Fig. The 

buckets of a Pelton wheel are designed so as 

to split the flow in half, and turn the flow 
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nearly 180° around (with respect to a frame of reference moving with the bucket), as illustrated in Fig. 

A o di g to lege d, Pelto  odeled the splitte  idge shape afte  the ost ils of a o ’s ose. A po tio  of 
the outermost part of each bucket is cut out so that the majority of the jet can pass through the bucket that is 

not aligned with the jet (bucket n + 1 in Fig.) to reach the most aligned bucket (bucket n in Fig.). In this way, 

the maximum amount of momentum from the jet is utilized. These details are seen in a photograph of a 

Pelton wheel. Figure shows a Pelton wheel in operation; the splitting and turning of the water jet is clearly 

seen. 

 

Reaction Turbine 

The other main type of energy-producing hydroturbine is the reaction turbine, which consists of fixed guide 

vanes called stay vanes, adjustable guide vanes called wicket gates, and rotating blades called runner blades 

Flow enters tangentially at high pressure, is turned toward the runner by the stay vanes as it moves along the 

spiral casing or volute, and then passes through the wicket gates with a large tangential velocity component. 

Momentum is exchanged between the fluid and the runner as the runner rotates, and there is a large pressure 

drop. Unlike the impulse turbine, the water completely fills the casing of a reaction turbine. For this reason, a 

reaction turbine generally produces more power than an impulse turbine of the same diameter, net head, and 

volume flow rate. The angle of the wicket gates is adjustable so as to control the volume flow rate through the 

runner. (In most designs the wicket gates can close on each other, cutting off the flow of water into the 

runner.) At design conditions the flow leaving the wicket gates impinges parallel to the runner blade leading 

edge (from a rotating frame of reference) to avoid shock losses. Note that in a good design, the number of 

wicket gates does not share a common denominator with the number of runner blades. Otherwise there 

would be severe vibration caused by simultaneous impingement of two or more wicket gate wakes onto the 

leading edges of the runner blades. 

 

There are two main types of reaction turbine—Francis and Kaplan. The Francis turbine is somewhat 

similar in geometry to a centrifugal or mixed flow pump, but with the flow in the opposite direction. Note, 

however, that a typical pump running backward would not be a very efficient turbine. The Francis turbine is 

named in honor of James B. Francis (1815–1892), who developed the design in the 1840s. In contrast, the 

Kaplan turbine is somewhat like an axial-flow fan running backward. If you have ever seen a window fan start 

spinning in the wrong direction when wind blows hard into the window, you can visualize the basic operating 

principle of a Kaplan turbine. The Kaplan turbine is named in honour of its inventor, Viktor Kaplan (1876–
1934). There are actually several subcategories of both Francis and Kaplan turbines, and the terminology used 

in the hydro turbine field is not always standard. We classify reaction turbines according to the angle that the 

flow enters the runner. If the flow enters the runner radially as in Fig., the turbine is called a Francis radial-

flow turbine. If the flow enters the runner at some angle between radial and axial, the turbine is called a 

Francis mixed-flow turbine. The latter design is more common. Some hydro turbine engineers use the term 

F a is tu i e  o l  he  there is a band on the runner as in Fig. Francis turbines are most suited for heads 

that lie between the high heads of Pelton wheel turbines and the low heads of Kaplan turbines. A typical large 

Francis turbine may have 16 or more runner blades and can achieve a turbine efficiency of 90 to 95 percent. If 

the runner has no band, and flow enters the runner partially turned, it is called a propeller mixed-flow turbine 

or simply a mixed-flow turbine. Finally, if the flow is turned completely axially before entering the runner, the 

turbine is called an axial-flow turbine. The runners of an axial-flow turbine typically have only three to eight 

blades, a lot fewer than Francis turbines. Of these there are two types: Kaplan turbines and propeller turbines. 

Kaplan turbines are called double regulated because the flow rate is controlled in two ways—by turning the 

wicket gates and by adjusting the pitch on the runner blades. Propeller turbines are nearly identical to Kaplan 

turbines except that the blades are fixed (pitch is not adjustable), and the flow rate is regulated only by the 

wicket gates (single regulated). Compared to the Pelton and Francis turbines, Kaplan turbines and propeller 

turbines are most suited for low head, high volume flow rate conditions. Their efficiencies rival those of 

Francis turbines and may be as high as 94 percent. 
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Francis Turbine 
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Kaplan Turbine 

 

Pumps 

The dynamic pumps mostly have Impellers that rotates around its center axis at a high frequency. Some 

pumps have inlet feeding liquid to the centre of the fast rotating impeller. The liquid is forced radially outward 

due to the centrifugal force. The discharge flow direction is usually normal to the inlet flow direction in these 

pumps. These are called radial or centrifugal pumps. A propeller is used as the impeller that induces axial flow 

when rotating. They are called axial pumps. Positive displacement pumps effectively push the liquid creating 

higher pressure. The periodic operation of a piston (reciprocating pumps) or a diaphragm displaces the liquid 

continuously.  

 

Centrifugal Pump 

Centrifugal pumps basically have a fast rotating impeller encased in a volute casing. The space between the 

impeller and the casing increases towards the outlet as shown in Figure. nlet opening of the casing is 

concentric with the impeller. Impeller is a disc fitted with vanes. The first straight vane impeller centrifugal 

pump was designed by Denis Pepin (1647 – 1712). This basic design was improved by John Appold in 1851 by 

introducing the curved vanes. This type of vanes is still in use. The gap between the vanes increases 

progressively towards the circumference of the impeller disk. 

     Liquid is introduced at the centre of the fast rotating impeller (eye of the impeller). The 

centrifugal force acting on the liquid enforces radial flow. The fluid gains velocity increasing the kinetic energy. 

The curved vanes minimize the energy losses. As the liquid leaves the impeller it follows the channel with 

gradually increasing flow area between the impeller and the volute casing. As the cross sectional area 

increases pressure is gained at the expense of the kinetic energy. As a result a higher pressure is realized at 

the outlet. The pressure it generated is called the pressure head or simply the head. 

 

Compressor 

Compressors are work absorbing devices which are used for increasing pressure of fluid at the expense of 

work done on fluid. The compressors used for compressing air are called air compressors. Compressors are 

invariably used for all applications requiring high pressure air. Some of popular applications of compressor are, 

for driving pneumatic tools and air operated equipments, spray painting, compressed air engine, 

supercharging in internal combustion engines, material handling (for transfer of material), surface cleaning, 

refrigeration and air conditioning, chemical industry etc. Compressors are supplied with low pressure air (or 

any fluid) at inlet which comes out as high pressure air (or any fluid) at outlet, Fig. Work required for 

increasing pressure of air is available from the prime mover driving the compressor. Generally, electric motor, 

internal combustion engine or steam engine, turbine etc. are used as prime movers. Compressors are similar 

to fans and blowers but differ in terms of pressure ratios. Fan is said to have pressure ratio  up to 1.1 and 

blowers have pressure ratio between 1.1 and 4 while compressors have pressure ratios more than 4. 

 

Pumped storage hydroelectricity 

Some areas of the world have used geographic features to store large quantities of water in elevated 

reservoirs, using excess electricity at times of low demand to pump water up to the reservoirs, then letting the 

water fall through turbine generators to retrieve the energy when demand peaks. Pumped storage 

h d oele t i it  as fi st used i  Ital  a d “ itze la d i  the ’s. B   e e si le pump-turbines with 

motor-generators were available. Adjustable speed machines are now being used to improve efficiency.  

     Hydro-electric power plants are economically viable because of the difference between 

peak and off-peak electricity prices. Pumped-storage plants can respond to load changes within seconds. 
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 Hydropower electricity is the product of transforming the potential energy stored in water in an elevated 

reservoir into the kinetic energy of the running water, then mechanical energy in a rotating turbine, and finally 

electrical energy in an alternator or generator. Hydropower is a mature renewable power generation 

te h olog  that offe s t o e  desi a le ha a te isti s i  toda ’s ele t i it  s ste s: uilt-in storage that 

increases the syste ’s fle i ilit  a d fast espo se ti e to eet apid o  u e pe ted flu tuatio s i  suppl  o  
demand. Hydropower amounted to 65 % of the electricity generated from renewable energy sources in 

Europe in 2007 or 9 % of the total electricity production in the EU- . Toda ’s i stalled apa it  i  the EU-27 

for hydropower is about 102 GW, without hydro-pumped storage. Approximately 90 % of this potential is 

covered by large hydropower plants. Over 21 000 small hydropower plants account for above 12 GW of 

installed capacity in the EU-27. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hydro Power Plant 

 

Base Load Power Plants 

Base load requirement (also base load) is the minimum level of demand on an electrical supply system over 24 

hours. Base load power sources are those plants which can generate dependable power to consistently meet 

demand. They are the foundation of a sound electrical system. 

Base load plant, (also base load power plant or base load power station) is an energy plant devoted to the 

production of base load supply. Base load plants are the production facilities used to meet some or all of a 

given region's continuous energy demand, and produce energy at a constant rate, usually at a low cost relative 

to other production facilities available to the system. Examples of base load plants using nonrenewable fuels 

include nuclear and coal-fired plants. Among the renewable energy sources, hydroelectric, geothermal, biogas, 

biomass, solar thermal with storage and ocean thermal energy conversion can provide base load power. Base 

load plants typically run at all times through the year except in the case of repairs or scheduled maintenance. 

Hydroelectric power also has the desirable attribute of dispatch ability, but a hydroelectric plant may run low 

on its fuel (water at the reservoir elevation) if a long drought occurs over its drainage basin. 

Each base load power plant on a grid is allotted a specific amount of the base load power demand to 
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handle. The base load power is determined by the load duration curve of the system. For a typical power 

system, the rule of thumb is that the base load power is usually 35-40% of the maximum load during the year. 

Peaks or spikes in customer power demand are handled by smaller and more responsive types of power 

plants called peaking power plants, typically powered with gas turbines. 

Whilst historically large power grids have had base load power plant to exclusively meet the base load, 

there is no specific technical requirement for this to be so. The base load can equally well be met by the 

appropriate quantity of intermittent power sources and peaking power plant. 

 

Peak Load Power Plants 

Peaking power plants, also known as peaker plants, and occasionally just "peakers," are power plants that 

generally run only when there is a high demand, known as peak demand, for electricity.[1][2] Because they 

supply power only occasionally, the power supplied commands a much higher price per kilowatt hour than 

base load power. 

In the United States, peak hours usually occur in the afternoon, especially during the summer months 

when the air conditioning load is high. During this time many workplaces are still open and consuming power. 

Peak hours can also occur in the evening after work hours, when household appliances are heavily used. 

A peaker plant may operate many hours a day, or it may operate only a few hours per year, depending on 

the condition of the region's electrical grid. Because of the cost of building an efficient power plant, if a peaker 

plant is only going to be run for a short or highly variable time it does not make economic sense to make it as 

efficient as a base load power plant. In addition, the equipment and fuels used in base load plants are often 

unsuitable for use in peaker plants because the fluctuating conditions would severely strain the equipment. 

For these reasons, nuclear, geothermal, waste-to-energy, coal, biomass and electrochemical energy storage 

systems are rarely, if ever, operated as peaker plants. 

 

Fluid Coupling 

The ROTOFLUID fluid coupling is designed to provide your plant with optimum reliability and durability. It 

is fitted between the motor (drive) and machine (driven component). 

The ROTOFLUID fluid coupling comprises basically two impellers, with radial blades, opposed to each 

other, one connected to the motor shaft and the other to the input shaft of the Driven Equipment or Machine. 

The ROTOFLUID fluid coupling acts like a centrifugal clutch, by driving an impeller, the oil passing from the 

blades to the driven part, which acts as a driven impeller, transmits the power to the Equipment or Machine. 

The oil, which fills the fluid coupling, transfers the torque and also lubricates moving parts. Fluid couplings are 

the easiest and cheapest way of creating a perfectly Flexible Drive Train, because no mechanical parts are 

necessary between the motor and the Equipment or Machine being driven. Without mechanical parts, there is 

practically no wear. 
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Fluid Coupling 

 

THE ADVANTAGES OF USING FLUID COUPLINGS 

1. Easy start-up with gradual acceleration of the driven component. 

2. Automatic load speed adjustment on the basis of the synchronous speed of two or more motors. 

3. The drive train is protected against overloads. 

4. Rotational vibrations are dampened. 

5. The torque transmitted complies with pre-set values. 

6. Direct on-line start electric motors can be used, without star-delta starters or slip-ring motors with rheostat. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 
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