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Undergraduate Certificate in Hydro Power Engineering

Introduction to Hydro Power Engineering

Introduction to Hydro Power Engineering

Hydro Power Engineering is a branch of engineering that focuses on the design, development, and
implementation of systems that generate electricity using the power of water. This glossary provides a
comprehensive list of terms, concepts, and acronyms related to Hydro Power Engineering to help students
in the Undergraduate Certificate in Hydro Power Engineering course understand the key principles and
practices in this field.

A

1. Alternating Current (AC)

- Related Terms: Direct Current (DC)

- Explanation: Alternating current is an electric current that reverses direction periodically. It is commonly
used in hydroelectric power systems to transmit electricity over long distances efficiently.

2. Archimedes' Principle

- Related Terms: Buoyancy, Fluid Mechanics

- Explanation: Archimedes' Principle states that an object immersed in a fluid experiences an upward
buoyant force equal to the weight of the fluid it displaces. This principle is important in the design of
hydroelectric dams and turbines.

3. Avogadro's Number

- Related Terms: Mole, Chemistry

- Explanation: Avogadro's Number is the number of atoms, molecules, or ions in one mole of a substance.
It is used in calculations related to the chemical composition of materials used in hydro power engineering.

B

4. Blade Pitch

- Related Terms: Turbine, Angle of Attack

- Explanation: Blade pitch refers to the angle of the turbine blades relative to the flow of water. Adjusting
the blade pitch allows for optimal efficiency of the turbine in converting water flow into rotational energy.

5. Boundary Layer

- Related Terms: Fluid Dynamics, Turbulence

- Explanation: The boundary layer is the layer of fluid near a solid surface where the flow is influenced by
viscosity. Understanding boundary layers is crucial in designing efficient hydroelectric turbines.

6. Brushless Excitation System
- Related Terms: Generator, Excitation
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- Explanation: A brushless excitation system is used in hydroelectric generators to provide the necessary
magnetic field excitation without the need for brushes. This system reduces maintenance and improves
reliability.

C

7. Cavitation

- Related Terms: Turbine, Pressure Fluctuations

- Explanation: Cavitation occurs when low pressure causes bubbles to form in a fluid, leading to erosion
and damage to turbine blades. Proper design and operation of hydro turbines are essential to prevent
cavitation.

8. Coanda Effect

- Related Terms: Fluid Mechanics, Boundary Layer

- Explanation: The Coanda Effect is the tendency of a fluid jet to adhere to a nearby surface. This effect is
utilized in the design of hydroelectric turbines to improve efficiency by directing the flow of water.

9. Coriolis Effect

- Related Terms: Earth's Rotation, Geophysics

- Explanation: The Coriolis Effect is the deflection of moving objects on the surface of the Earth due to the
planet's rotation. Understanding this effect is important in the design of hydroelectric dams and reservoirs.

D

10. Dam

- Related Terms: Reservoir, Spillway

- Explanation: A dam is a barrier built across a river to impound water and create a reservoir. Dams are
essential in hydro power engineering for storing water and regulating its flow to generate electricity.

11. Direct Current (DC)

- Related Terms: Alternating Current (AC)

- Explanation: Direct current is an electric current that flows in one direction. While less common in hydro
power systems, DC is used in certain applications such as small-scale hydroelectric generators.

12. Draft Tube

- Related Terms: Turbine, Efficiency

- Explanation: A draft tube is a component of a hydroelectric turbine that helps convert the kinetic energy
of water into rotational energy. The design of the draft tube is crucial for maximizing turbine efficiency.

E

13. Efficiency

- Related Terms: Power Output, Losses

- Explanation: Efficiency in hydro power engineering refers to the ratio of useful energy output to the
energy input. Maximizing efficiency is essential for generating electricity from water resources in a
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sustainable manner.

14. Environmental Impact Assessment

- Related Terms: Sustainability, Regulation

- Explanation: An environmental impact assessment is a study conducted to evaluate the potential
environmental consequences of a hydro power project. Understanding and mitigating environmental
impacts are key considerations in hydro power engineering.

15. Excitation System

- Related Terms: Generator, Voltage Regulation

- Explanation: An excitation system supplies the necessary electrical power to the field winding of a
hydroelectric generator to produce the magnetic field required for electricity generation.

F

16. Flow Rate

- Related Terms: Turbulence, Volume

- Explanation: Flow rate is the volume of water passing through a point in a given time. Calculating flow
rates accurately is crucial for designing hydroelectric systems that can generate sufficient power.

17. Francis Turbine

- Related Terms: Turbine, Reaction Turbine

- Explanation: A Francis turbine is a type of reaction turbine used in hydro power plants to convert the
energy of water flow into mechanical energy. The design of Francis turbines allows for high efficiency across
a wide range of flow rates.

18. Froude Number

- Related Terms: Fluid Mechanics, Scale Model

- Explanation: The Froude Number is a dimensionless number used to characterize the flow regime in
open channels and hydraulic structures. Understanding the Froude Number is important in the design of
hydroelectric dams and spillways.

G

19. Generator

- Related Terms: Electrical Energy, Stator

- Explanation: A generator is a device that converts mechanical energy into electrical energy. In hydro
power engineering, generators are crucial components of hydroelectric power plants that produce
electricity from water flow.

20. Gravitational Potential Energy

- Related Terms: Energy Conversion, Height

- Explanation: Gravitational potential energy is the energy an object possesses due to its position in a
gravitational field. In hydro power engineering, water stored at a height in a reservoir has gravitational
potential energy that can be converted into electricity.
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21. Grid Connection

- Related Terms: Transmission Lines, Power Distribution

- Explanation: Grid connection refers to the link between a hydroelectric power plant and the electrical
grid. Connecting to the grid allows for the distribution of electricity to consumers and integration with other
power sources.

H

22. Head

- Related Terms: Water Level, Pressure Head

- Explanation: Head in hydro power engineering refers to the difference in elevation between the water
source and the turbine. A higher head typically results in greater potential energy that can be converted
into electricity.

23. Hydraulic Efficiency

- Related Terms: Turbine, Losses

- Explanation: Hydraulic efficiency measures the ability of a hydroelectric turbine to convert the energy of
water flow into mechanical energy. Maximizing hydraulic efficiency is essential for optimizing power
generation.

24. Hydrology

- Related Terms: Water Resources, Precipitation

- Explanation: Hydrology is the study of the distribution, movement, and properties of water on Earth.
Understanding hydrology is essential for assessing the feasibility and sustainability of hydro power projects.

25. Impulse Turbine

- Related Terms: Turbine, Jet

- Explanation: An impulse turbine is a type of turbine that operates based on the impact of a high-
velocity jet of water on the turbine blades. Impulse turbines are commonly used in high-head hydro power
plants.

26. Induction Generator

- Related Terms: Generator, Synchronous Speed

- Explanation: An induction generator is a type of generator that operates at a speed slightly lower than
synchronous speed. Induction generators are used in certain hydro power applications due to their
simplicity and reliability.

27. Inflow Design Flood

- Related Terms: Flood Risk, Design Criteria

- Explanation: Inflow design flood is the maximum flood flow that can be expected to enter a reservoir or
river system. Considering the inflow design flood is essential for designing safe and effective hydro power
projects.
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J

28. Jet Flow

- Related Terms: Turbine, Nozzle

- Explanation: Jet flow refers to the flow of water through a high-pressure nozzle to create a high-velocity
stream. Jet flow is used in impulse turbines to generate rotational energy from the impact of the water jet.

29. Joule

- Related Terms: Energy, Work

- Explanation: The joule is the unit of energy in the International System of Units (SI). In hydro power
engineering, joules are used to quantify the energy produced by water flowing through a turbine.

K

30. Kinetic Energy

- Related Terms: Energy, Velocity

- Explanation: Kinetic energy is the energy an object possesses due to its motion. In hydro power
engineering, the kinetic energy of water flow is converted into mechanical energy by turbines to generate
electricity.

31. Kinetic Theory of Gases

- Related Terms: Gas Laws, Molecular Motion

- Explanation: The kinetic theory of gases describes the behavior of gases based on the motion of
individual particles. Understanding this theory is important in fluid dynamics and the design of hydraulic
systems in hydro power engineering.

32. Kirchhoff's Laws

- Related Terms: Electrical Circuits, Ohm's Law

- Explanation: Kirchhoff's Laws are fundamental principles in electrical circuits that govern the
conservation of charge and energy. Applying Kirchhoff's Laws is essential in analyzing and designing
electrical systems in hydro power plants.

L

33. Laminar Flow

- Related Terms: Fluid Dynamics, Reynolds Number

- Explanation: Laminar flow is a smooth, orderly flow pattern in a fluid with minimal turbulence.
Understanding laminar flow is important in the design of hydraulic systems to minimize energy losses and
improve efficiency.

34. Load Factor

- Related Terms: Capacity Factor, Power Output

- Explanation: Load factor is the ratio of the average power output of a hydro power plant to its
maximum capacity. Maximizing the load factor is essential for efficient operation and maximizing revenue
from electricity generation.
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35. Lumped Parameter Model

- Related Terms: System Dynamics, Simulation

- Explanation: A lumped parameter model is a simplified representation of a complex system using
discrete elements with defined relationships. Lumped parameter models are used in the analysis and design
of hydroelectric systems.

M

36. Micro Hydro Power

- Related Terms: Small-Scale, Renewable Energy

- Explanation: Micro hydro power refers to small-scale hydroelectric systems that generate electricity
from water flow in streams or rivers. Micro hydro power is a sustainable and cost-effective solution for off-
grid power generation.

37. Monotube Steam Generator

- Related Terms: Steam Turbine, Heat Exchange

- Explanation: A monotube steam generator is a type of steam generator that produces steam in a single
tube. Monotube steam generators are used in certain hydroelectric power plants to drive steam turbines for
electricity generation.

38. Momentum

- Related Terms: Newton's Laws, Conservation

- Explanation: Momentum is the product of an object's mass and velocity. In hydro power engineering,
understanding momentum is crucial for analyzing the flow of water through turbines and optimizing energy
conversion.

N

39. Nozzle

- Related Terms: Jet Flow, Turbine

- Explanation: A nozzle is a device that accelerates the flow of a fluid by constricting the flow passage.
Nozzles are used in hydroelectric systems to control and direct the flow of water to maximize turbine
efficiency.

40. Nuclear Power

- Related Terms: Energy Source, Fission

- Explanation: Nuclear power is a form of energy generated by splitting atoms in a process called nuclear
fission. While not directly related to hydro power engineering, nuclear power is an important alternative
energy source in the broader context of energy production.

41. Newton's Laws of Motion

- Related Terms: Dynamics, Force

- Explanation: Newton's Laws of Motion are fundamental principles in physics that describe the
relationship between motion and the forces acting on an object. Applying Newton's Laws is essential in
analyzing the movement of water and turbines in hydro power engineering.
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42. Open Channel Flow

- Related Terms: Channel, Flow Regime

- Explanation: Open channel flow occurs when a fluid flows in a channel that is open to the atmosphere.
Understanding open channel flow is important in designing spillways, canals, and other hydraulic structures
in hydro power projects.

43, Orifice

- Related Terms: Flow Rate, Turbulence

- Explanation: An orifice is an opening in a surface through which fluid can flow. Orifices are used in
hydro power engineering to control the flow of water and measure flow rates in hydraulic systems.

44. Overhead Power Line

- Related Terms: Transmission, Distribution

- Explanation: An overhead power line is a system of electrical conductors suspended above the ground
to transmit electricity. Overhead power lines are used to connect hydroelectric power plants to the electrical
grid for distribution.

P

45, Pascal's Law

- Related Terms: Fluid Pressure, Hydraulic Systems

- Explanation: Pascal's Law states that a change in pressure applied to a confined fluid is transmitted
uniformly in all directions. Understanding Pascal's Law is essential in designing hydraulic systems in hydro
power engineering.

46. Pelton Turbine

- Related Terms: Turbine, High-Head

- Explanation: A Pelton turbine is a type of impulse turbine used in high-head hydro power plants. Pelton
turbines are designed to extract energy from high-velocity jets of water through the impact on spoon-
shaped buckets.

47. Penstock

- Related Terms: Conduit, Water Intake

- Explanation: A penstock is a pipeline that conveys water from a reservoir to a hydroelectric turbine.
Penstocks play a crucial role in regulating the flow of water and maintaining pressure for efficient energy
conversion.

48. Permeability

- Related Terms: Porosity, Soil Mechanics

- Explanation: Permeability is a property of soil or rock that determines the ability of water to flow
through it. Understanding permeability is important in the design of hydroelectric dams and reservoirs to
prevent seepage and erosion.
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49. Power Output

- Related Terms: Electrical Power, Efficiency

- Explanation: Power output is the amount of electrical power produced by a hydroelectric generator.
Maximizing power output while maintaining efficiency is a key goal in hydro power engineering for
sustainable energy production.

50. Pressure Head

- Related Terms: Head, Water Pressure

- Explanation: Pressure head is the height of a column of water that exerts a specific pressure at a given
point. Pressure head is an important parameter in hydraulic calculations for designing hydroelectric systems.

51. Prototype Testing

- Related Terms: Model Testing, Validation

- Explanation: Prototype testing involves testing full-scale hydroelectric equipment or systems to validate
their performance and functionality. Prototype testing is crucial for ensuring the reliability and efficiency of
hydro power projects.

Q

52. Quality Factor

- Related Terms: Power Quality, Harmonics

- Explanation: The quality factor is a measure of the purity of the electricity supply in terms of harmonics
and voltage fluctuations. Maintaining a high quality factor is important for stable and reliable operation of
hydroelectric power plants.

R

53. Reaction Turbine</
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