
Impulse Turbine 

An impulse turbine is a type of steam turbine that uses the impact force of high-velocity 
steam jets to generate mechanical energy. It operates on the principle of Newton's third 
law of motion, which states that every action has an equal and opposite reaction. One of 
the advantages of impulse turbines is their simplicity in design and operation, making 
them suitable for use in smaller power generation systems. They also have high 
efficiency, as they can convert up to 70% of thermal energy into mechanical energy. 
Additionally, impulse turbines can operate at high speeds, which is advantageous for 
applications such as aircraft propulsion systems. 

There are different types of impulse turbines, including single-stage and multi-stage 
turbines. Single-stage turbines have one set of nozzles and blades, while multi-stage 
turbines have multiple sets arranged in series to increase efficiency. Impulse turbines 
are also commonly used in conjunction with other types of turbines, such as reaction 
turbines, to increase the overall efficiency of the system. 

Working Principle of Impulse Turbine 

The working principle of an impulse turbine is based on the conversion of the kinetic 
energy of a high-velocity jet of steam into Mechanical Energy and is an important 
concept for the GATE Mechanical exam. The turbine consists of a stationary set of 
nozzles that directs the steam onto a set of blades mounted on a rotor. The blades are 
designed to redirect the flow of steam, causing the rotor to rotate. When the steam 
passes through the nozzle, it is accelerated to a very high velocity, creating a high-
speed jet of steam. The steam jet then impacts the blades of the rotor, causing it to 
rotate due to the force of the steam. The steam is then exhausted from the turbine 
through the exhaust system. 

The blades of an impulse turbine are designed to ensure that the steam jet strikes them 
at the most favorable angle, causing the maximum amount of force to be applied to the 
rotor. This is achieved by shaping the blades in a manner that allows the steam to 
change direction without losing too much velocity. The amount of power generated by 
an impulse turbine depends on several factors, including the mass flow rate of the 
steam, the velocity of the steam, and the number of stages in the turbine. Multi-stage 
impulse turbines can be used to extract more energy from the steam, as the steam is 
directed through a series of nozzles and blades, with each stage extracting a portion of 
the available energy. 

Overall, impulse turbines are known for their high efficiency, simplicity of design, and 
ease of operation, making them an excellent choice for applications that require small to 
medium power outputs. They are commonly used in power generation, as well as in 
aircraft propulsion systems and other mechanical applications. 



Components of Impulse Turbine 

An impulse turbine consists of several components, each of which plays an important 
role in the functioning of the turbine. The main components of an impulse turbine are: 

Nozzles 

Nozzles are the first component of an impulse turbine. They are fixed and are 
responsible for directing the steam onto the blades of the turbine. The nozzles are 
designed to convert the potential energy of the steam into kinetic energy by increasing 
its velocity. 

Blades 

The blades are attached to the rotor and are responsible for extracting energy from the 
high-velocity steam. The blades are designed to convert the kinetic energy of the steam 
into rotational energy by changing the direction of the steam flow. The blades can be of 
various shapes, including radial, axial, or tangential, depending on the turbine design. 

Rotor 

The rotor is the rotating component of the impulse turbine that is connected to a shaft. 
The rotor is made up of a series of blades that extract energy from the high-velocity 
steam and convert it into rotational energy. The rotational energy is then transferred to 
the shaft, which is connected to a generator or other mechanical device. 

Casing 

The casing is the outer shell of the impulse turbine that houses the rotor, blades, and 
nozzles. It is designed to contain the steam and direct it through the nozzles and onto 
the blades. The casing is typically made of steel or cast iron and is designed to 
withstand the high pressures and temperatures associated with the steam. 

Bearings 

Bearings are used to support the rotor and allow it to rotate freely. They are typically 
made of metal and are designed to withstand high speeds and loads. 

Governor 

The governor is a control system that regulates the speed of the turbine. It maintains a 
constant speed by adjusting the amount of steam flowing through the nozzles. 

Applications of Impulse Turbine 



Impulse turbines have a wide range of applications across various industries, including 
power generation, aerospace, and marine propulsion. Here are some of the most 
common applications of impulse turbines: 

Power generation 

Impulse turbines are commonly used in power generation plants, where they are used 
to convert thermal energy from steam into mechanical energy, which is then used to 
generate electricity. They are particularly useful for small to medium-sized power plants, 
where their simplicity and efficiency make them a cost-effective option. 

Aerospace 

Impulse turbines are used in aircraft propulsion systems, where they provide the 
necessary thrust to propel the aircraft forward. They are particularly useful for 
supersonic aircraft, where their high efficiency and ability to operate at high speeds 
make them a popular choice. 

Marine propulsion 

Impulse turbines are also used in marine propulsion systems, where they provide the 
necessary power to move large ships and other vessels. They are particularly useful for 
applications where a high power-to-weight ratio is required. 

Industrial processes 

Impulse turbines are also used in various industrial processes, where they are used to 
drive pumps, compressors, and other mechanical equipment. They are particularly 
useful for applications that require a constant source of power, such as chemical plants 
and oil refineries. 

Hydroelectric power generation 

Impulse turbines are also used in hydroelectric power plants, where they are used to 
convert the kinetic energy of falling water into mechanical energy. They are particularly 
useful for small to medium-sized hydroelectric plants, where their efficiency and 
simplicity make them a cost-effective option. 

Advantages of Impulse Turbine 

Impulse turbines offer several advantages that make them a popular choice for various 
mechanical applications. Some of the main advantages include high efficiency and 
simplicity of design. Impulse turbines have several advantages that make them an 
attractive choice for certain applications: 



1. High efficiency: Impulse turbines can convert up to 70% of the thermal energy 
of the steam into mechanical energy, making them one of the most efficient types 
of steam turbines. 

2. Simple design: Impulse turbines have a relatively simple design, with a 
stationary set of nozzles and a rotating set of blades. This makes them easy to 
manufacture, operate, and maintain. 

3. High-speed operation: Impulse turbines can operate at very high speeds, 
making them well-suited for applications that require high rotational speeds, such 
as aircraft propulsion systems. 

4. Good part-load performance: Impulse turbines can operate effectively at partial 
loads, which can be useful for applications that experience varying steam flow 
rates. 

5. Cost-effective: Due to their simple design, impulse turbines can be more cost-
effective to manufacture and operate than other types of steam turbines, 
particularly for smaller power outputs. 

6. Suitable for low-pressure applications: Impulse turbines can operate 
effectively at low steam pressures, making them a good choice for applications 
where high-pressure steam is not available. 

Disadvantages of Impulse Turbine 

While impulse turbines have many advantages, there are also some disadvantages that 
should be considered before selecting this type of turbine for a particular application. 
Here are a few of the main disadvantages of impulse turbines: 

1. Limited operating range: Impulse turbines are typically best suited for 
applications that require a specific range of operating conditions, such as a 
specific pressure and temperature range. Operating the turbine outside of its 
optimal range can result in reduced efficiency and power output. 

2. Limited output: Compared to some other types of turbines, such as reaction 
turbines, impulse turbines generally have a lower power output capacity. They 
are typically used for smaller-scale applications, rather than large-scale power 
generation. 

3. Sensitivity to steam quality: Impulse turbines are sensitive to the quality of the 
steam that is used to power them. If the steam is contaminated with impurities or 
contains excess moisture, it can cause damage to the turbine blades and other 
components, reducing the turbine's efficiency and lifespan. 

4. High maintenance requirements: Due to the high speeds and temperatures 
involved in the operation of an impulse turbine, these machines require regular 
maintenance and inspection to ensure that they are operating safely and 
efficiently. This can be a time-consuming and costly process, particularly for 
large-scale turbines. 


