
Screw air compressor selection and gas
volume calculation

How do you select a compressor?

To select the proper compressor the actual purpose will need to be discerned as well as design values, such as

pressure, temperature, flow rate and type of compressor. Data on gas, required flow rate, suction pressure and

temperature and discharge pressure are key values for compressor selection.

 

What is the volume ratio of a compressor?

The ratio of the volume of gas trapped in the thread of the screw at the start of the compression process to the

volume of trapped gas in the thread when it first begins to open to the discharge port is known as the

compressor's "volume ratio" or "volume index", Vi (ASHRAE 1996).

 

How is compressor capacity calculated?

As per industry standards and codes compressor capacity is calculated with air volume at outletfollowing to

recalculation of physical conditions in the process of suction. Usually,physical conditions at inlet of

compressor are typical for regular operations: temperature is 20 &#176;?,pressure - 1 bar.

 

What is a variable volume ratio screw compressor?

The general principle behind a variable volume ratio screw compressor is that the location on the screw at

which the refrigerant vapor being compressed is allowed into the discharge port is movable. A compressor

equipped with continuous volume ratio control, in effect, repositions the discharge port as the system's

condensing pressure changes.

 

How do you calculate a compressor's suction capacity?

Data from technical passports of their compressor units are based on theoretical capacity (suction capacity).

Theoretical capacity of compressor is defined by geometric measurement of air in the working area during one

suction period. Then this volume is multiplied by the number of periods (cycles) per time unit.

 

What should be considered when evaluating screw compressor applications?

Volume ratio,Vi,should always be considered when evaluating screw compressor applications. Vi along with

the ratio of specific heats (K),determines the internal pressure ratio. Departure from the design Vi for gases

should be understood before selecting a specific machine.

Compressors are commonly used in industry to transfer various media and are essentially mechanical devices

to compress working medium in gas form. There are a wide variety of ...

The calculation of the displacement of a screw compressor is a mathematical nightmare, so it is not commoh

to discuss volumetric efficiency of a screw compressor, only the delivered ...
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SCOPE This Project Standards and Specifications covers the minimum requirements, basic reference data and

necessary formulas for process calculations and proper selection of ...

Compressor Types Compressors are broadly classified as: Positive Displacement Compressor and Dynamic

Compressor. Positive displacement compressors increase the pressure of the ...

This gas flow is called inlet cubic feet per minute (ICFM) often used by compressor designers to determine

actual gas or air velocities entering a ...

The selection of screw and centrifugal air compressors needs to be combined with specific working

conditions. The following analysis is carried out from three dimensions: ...

Not every engineer in charge of compressor selection achieves coincidence when selecting the type of

compres-sion process, the type of efficiency (i.e. isentropic, isothermal or polytropic) ...

Kaeser''s air receiver design calculator allows you to calculate your receiver''s volume based on either buffer

volume, or permissible switching frequency.

To select the proper compressor the actual purpose will need to be discerned as well as design values, such as

pressure, temperature, flow rate and type of compressor. Data on gas, ...

A volume conversion calculator can assist in air compressor sizing calculation accurately. It helps convert

different units of measurement to ensure the compressor meets your specific needs.

The screw compressor is a mature product at the millenium meeting point. Orchestrated efforts of a large

number of companies driven by market forces resulted in the compact and efficient ...

ABSTRACT Screw compressors have been used on air and various refrigeration and process applications for a

great number of years. In the past 20 years the machines have become very ...

Pl also adress the case of compression by screw compressors (e.g. in plant air service, the compression is

nearly isothermal, as the discharge temperature between two ...

Heat transfer coefficient between gas and oil in an oil injected screw compressor has been determined from

experimental observations that volumetric efficiency decreases with ...

Centrifugal Compressor Performance Calculator This is based on simplified calculations, NOT to be

compared to Elliott performance prediction!

Author: Robert X. Perez, Machinery Engineer In this series of columns, I am explaining the basics of
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compressor selection. In part 2 of this series, I ...

Natural Gas Compressor Selection Considerations and Budget Assessment Natural gas compressors are key

equipment in industrial gas processing ...

Reciprocating Compressor Calculation estimates Temperature Rise and Power Consumed in compressing a

gas mixture from an Inlet Pressure to Desired Outlet pressure.

The theory section includes thermodynamics as a basic theory of gas compression, comparison of several

types of compressor, sizing theory, and formulations for the compressor design.

Limited modulating range; rotary screw compressors typically modulate back to around 40-60% of full load

capacity before unloading, similar to a load/unload compressor.

Learn how to size a screw compressor correctly by calculating the right pressure ratio for optimal efficiency,

performance, and energy savings.

There are a variety of common ways to specify a gas volume - lb/hr, SCFM, MCFD, MSCFD, free air ACFM,

ICFM. Metric values are usually expressed as kg/hr, Nm3/hr or Im3/hr. Additionally, ...

Find out how to size an air receiver tank using formulas and other methods + learn how pressure, volume & 

other variables factor into the calculations.

AirCompressorCalculator  provides expert tools to help you accurately calculate the CFM (Cubic Feet per

Minute) requirements for your air ...

Learn what you need to keep your air compressor systems running efficiently with our easy-to-use air

compressor calculations and formulas tool.

This paper focuses on evaluating the efficiency characteristics of both fixed and variable volume ratio designs

at full-load and part-load conditions with an aim toward providing selection ...

Fig. 3. Compression occurs in a screw compressor as entrapped air travels from the intake to the discharge.

Fig. 4. A single stage of a centrifugal compressor comprises a rotating ...

The power, exhaust volume and intake volume of the screw air compressor can be converted by theoretical

formulas, but need to be corrected based on working conditions ...
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