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Postgraduate Certificate in Mechanical Engineering

Turbomachinery

Turbomachinery is a critical field within mechanical engineering, concerned with the design, analysis, and
application of machines that transfer energy between a rotor and a fluid, such as gas or liquid. The key
terms and vocabulary for this field are essential for students pursuing a Postgraduate Certificate in
Mechanical Engineering. This explanation covers the fundamental concepts, practical applications, and
challenges of turbomachinery.

1. Turbomachinery: A class of machines that transfer energy between a rotor and a fluid, including pumps,
compressors, turbines, and fans.

Pumps: A type of turbomachine that increases the pressure of a fluid and moves it from one location to
another.

Compressors: A turbomachine that raises the pressure of a gas by reducing its volume.

Turbines: A turbomachine that extracts energy from a fluid (usually a gas) and converts it into mechanical
energy.

Fans: A turbomachine that moves a large volume of gas at low pressure increases.

1. Adiabatic process: A thermodynamic process in which there is no heat transfer between the system and
its surroundings.

Isentropic process: An idealized, reversible adiabatic process in which there is no entropy change.

Polytropic process: A thermodynamic process described by a polytropic exponent, which relates the
pressure and volume changes.

Stagnation properties: The properties of a fluid when it is brought to rest relative to a moving object,
including pressure, temperature, and density.

Reynolds number: A dimensionless quantity that describes the fluid flow regime in a turbomachine, based
on the ratio of inertial forces to viscous forces.

Efficiency: A measure of the effectiveness of a turbomachine in converting energy, typically expressed as a
percentage.

Isentropic efficiency: The efficiency of a turbomachine during an isentropic process.
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Polytropic efficiency: The efficiency of a turbomachine during a polytropic process.

Blade: A component of a turbomachine rotor or stator that directs the fluid flow and transfers energy.

Hub: The central portion of a turbomachine rotor or stator that connects the blades.

Shroud: The outer portion of a turbomachine rotor or stator that encloses the blades and provides
structural support.

Inlet: The entrance to a turbomachine where the fluid first encounters the rotor or stator.

Exit: The exit from a turbomachine where the fluid leaves the rotor or stator.

Rotational speed: The speed at which the turbomachine rotor turns, typically expressed in revolutions per
minute (RPM).

Flow coefficient: A dimensionless quantity that describes the relationship between the volumetric flow rate
and the rotational speed of a turbomachine.

Pressure coefficient: A dimensionless quantity that describes the relationship between the pressure
difference across a turbomachine and the dynamic pressure of the fluid.

Cavitation: The formation of vapor bubbles in a liquid due to a decrease in pressure, which can lead to
damage and reduced performance in pumps and compressors.

Surge: A rapid and oscillatory increase in pressure in a compressor due to a sudden decrease in flow rate,
which can lead to damage and reduced performance.

Stall: A condition in which the angle of attack of a turbomachine blade becomes too high, leading to a
decrease in lift and an increase in drag, which can result in reduced performance and potential damage.

Impulse turbine: A type of turbine that extracts energy from a fluid by changing its direction rather than its
pressure.

Reaction turbine: A type of turbine that extracts energy from a fluid by changing both its direction and
pressure.

Axial flow turbomachine: A turbomachine in which the fluid flows parallel to the axis of rotation.

Radial flow turbomachine: A turbomachine in which the fluid flows perpendicular to the axis of rotation.

Mixed flow turbomachine: A turbomachine that combines axial and radial flow characteristics.

Off-design operation: A condition in which a turbomachine operates outside its design point, leading to
reduced efficiency and potential damage.
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Design point: The specific operating conditions at which a turbomachine is designed to operate with
maximum efficiency.

Map: A graphical representation of a turbomachine's performance over a range of operating conditions,
including flow rate, pressure ratio, and efficiency.

In conclusion, the key terms and vocabulary for turbomachinery are essential for understanding the
principles, applications, and challenges of this field. From the basic types of turbomachines, such as pumps,
compressors, turbines, and fans, to the fundamental thermodynamic processes and blade geometry, this
explanation covers the critical concepts that students pursuing a Postgraduate Certificate in Mechanical
Engineering should master. Understanding these terms and concepts is crucial for designing, analyzing, and
applying turbomachines in various industrial and engineering applications. Furthermore, knowledge of
turbomachinery can contribute to addressing important challenges, such as energy efficiency,
environmental sustainability, and renewable energy.
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