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How do rotary screw air compressors

work?

Air compressors are a common piece of equipment in industrial facilities. The reason is 

simple: pressurised air is required to carry out most industrial processes. This article explores 

how rotary screw compressors work， as well as the various types， benefits and 

applications.

What is a rotary screw air compressor?

A rotary screw air compressor uses a rotary positive displacement mechanism consisting

of a helical gear (screw) to compress air by reducing the volume of the chamber. It operates 

somewhat like other compressor types， such as reciprocating piston and centrifugal 

compressors.

The main difference between rotary screw air compressors and reciprocating and 

centrifugal air compressors is that they provide a constant (non-pulsating) flow of 

compressed air and are 100% duty cycle machines.

Single screw and twin screw compressors

Rotary screw compressors can be divided into two categories according to their design: 

single screw and twin screw.

Single-screw air compressors (also known as ported compressors) consist of a single 

main screw that engages with two paired gate rotors within a metal housing.
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Twin-screw compressors contain two helical screws (one called the 'male' and the other 

the 'female') that engage with each other to compress the air.

A single-screw compressor is usually less expensive to manufacture than a twin-screw 

compressor and is easier to maintain. It also offers better performance and efficiency in a 

smaller size. However， a twin-screw compressor is more efficient in larger sizes， it can 

handle higher pressure ratios and it can operate at higher temperatures than a single-screw 

compressor.

Oil-free versus oil-injected compressors

To further classify screw air compressors， there are oil-free and oil-injected versions. 

Let's take a closer look at these variants below.

Oil-injected (also known as oil-immersed) screw compressors contain a lubricant (oil) in

the compression chamber which reduces friction between the moving parts. However， oil 

does not only provide lubrication; it also acts as a coolant， reduces the temperature of the 

compressed air in the compression chamber and prevents leaks by acting as a hydraulic seal. 

Oil-free compressors do not contain oil in the compression chamber. Instead， they rotate 

using a set of timing gears in which the mating screws do not come into direct contact with 

each other.

Oil-impregnated compressors achieve a higher PSIG than oil-free compressors and run 

cooler because the air end has oil as a coolant. However， oil encountering treated air can 

cause contamination， so oil-immersed compressors are not suitable for industrial processes 

where high purity is required.

Oil-free screw compressors typically have a lower PSIG than oil-injected types， but 

keep the compressed air free from contamination - a highly desirable quality for food-grade 

and pharmaceutical applications.

。
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Rotary screw compressors. How it works

So how does a rotary screw air compressor work? A rotary screw compressor works by 

increasing the pressure of air in an enclosed space as the volume decreases. Uncompressed 

air is drawn into the compressor through the inlet valve. As it flows through the compression 

chamber， the positive displacement action of the engaged screw pressurises the air by 

rapidly reducing its volume. A series of filters separates unwanted moisture and residues from

the compressed air outlet.

The main components of industrial screw air compressors

Industrial screw-type air compressors are high-performance， high-efficiency machines 

for the production of compressed air. They are an important component of many industrial 

processes. The main components of a screw-type air compressor include the following.

Inlet valve - The suction valve that introduces dry air into the combustion chamber.

Outlet valve - The valve that supplies compressed air to the system or process.

Compression Chamber - Where the compression of air occurs; also called the "air end".

Air Filter - Found in oil-injected compressors， the air filter separates moisture and oil 

residues from the compressed air， producing dry air at the outlet valve.

Oil Filters - Oil filters purify the oil in the system to prevent the build-up of 

contaminants and unwanted residues. They also provide lubrication to machine components 

for smooth operation.

Oil separators - Oil separators help to remove residual oil/grease from the compressed 

air.
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