
Correct sizing of pipework and valves for steam applications ensures reliable and 
efficient operation. 
Steam is used in a wide range of industries for a variety of processes, from a basic small heating circuit to large scale 
hygienic steam production, involving specialist equipment which needs to be designed and maintained properly to ensure 
efficient and reliable operation of the process equipment. 

Ian Webster, Hygienic Processing Segment Manager at Bürkert UK offers industry leading steam training courses; here 
he looks at some of the basic calculations that should be understood by design and maintenance engineers in order to 
achieve a safe and efficient process. 

'Modern production environments require the maintenance team to be experts in a vast range of fields and while many 
areas may be adequately covered, steam equipment can sometimes be overlooked. This can lead to costly breakdowns 
or repairs which could have been avoided if some basic principles were better understood.' 

Initially, it is important to understand a few basic principles, such as pressure measurement, which in the main, is quoted 
as gauge pressure, which reads zero at ambient air pressure and would be displayed as 3 bar(g) for example. 

Most steam process designs use a recommended steam velocity of 25m/sec when designing the system and unless 
specifically required otherwise, this speed should be used when making steam calculations. The maximum velocity is 
40m/sec (over 140 kph), however as a general rule of thumb, pipe and valve sizes are usually calculated using 25m/sec 
as the reference speed. 

This forms a crucial part of the design as oversizing pipework can lead to unnecessary materials costs, increased 
installation costs including support structures and insulation. Larger pipework also leads to increased condensate levels 
due to greater heat loss, which in turn will mean additional steam trapping is required or wet steam reaching the point of 
use resulting in reduced operational effectiveness. 

On the other hand, undersized pipework will result in a reduced pressure at the point of use, which may impede the 
performance of the equipment requiring the steam energy. The reduced size of the pipework will also increase the 
velocity of the steam which can cause water hammer and increased erosion levels. 

The Safety Valve is designed to protect the boiler shell from over-pressurisation and explosion and so sizing of the Safety 
Valve is a crucial process in order to ensure the proper safety levels are maintained. The Safety Valve must be able to 
pass the maximum possible flow rate in the event of a Pressure Relief Valve (PRV) failure, a point that can be overlooked 
in some cases. 

Due to the complex nature of the mathematical equations used in calculating pipe sizes, a number of tables have been 
produced to provide assistance in selecting the correct pipework. In order to use these tables it is essential to have 
accurate information relating to the system design, such as the flow rate of steam required by the equipment as well as 
the operational pressure of the steam. Based on this information, the nominal pipe diameter can be calculated. 

In a similar way, charts are produced by the manufacturers of steam equipment such as steam traps, which allows 
calculations to be made to ensure the correct size is installed. Again, the basic design information required is the flow 
rate as well as the supply pressure and discharge pressure. By calculating the differential pressure and finding a suitable 
flow rate in the manufacturers chart, the appropriate trap size can be evaluated from the table. 

As a general rule, when installing a drain pocket, it should be of the same pipe diameter as the steam main, up to a size 
of DN100. In addition, the pocket depth should be a minimum of 100mm from the bottom of the steam main. If a smaller 
bore drain pipe is fitted then the velocity of the condensate will allow it to skip over the drain pipe connection. In addition, 
the reduced volume of the drain pipe may cause it to overflow, thereby becoming another source of water hammer. 
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Further work is required to calculate the size of the condensate pipework, which poses a different challenge, namely the 
handling of flash steam. As a percentage by volume, flash steam can make up between 95 and 99 percent of the total 
volume in the condensate pipework. This leads to the steam being considered as the defining parameter when 
calculating the size of the condensate pipework. 

When it comes to ensuring the correct control valves are specified for a project, the number of variables is greatly 
increased and it may be advisable to seek expert assistance from a manufacturer, such as Bürkert. With access to a 
great deal of experience in designing steam applications, Bürkert experts are available to offer advice and sizing options 
to best suit your application needs. 

Provided the basic design information is available, then a sizing tool can be used to calculate valve sizes, orifice 
diameters as well as issue warnings about possible cavitation, flashing and choked flow, all of which can lead to damage 
to other equipment as well as the valve itself. 

Further understanding can be gained by either contacting the technical staff at Bürkert or by attending one of the free 
steam training sessions held at the main offices in Cirencester. 

For further details contact Helen Christopher, Marketing Manager, either by email helen.christopher@burkert.com or by 
phone +44 (0) 1285 648 720. 

Photo Captions 

Picture 1: designing effective steam traps. 

Picture 2: Element steam valves with intelligent control head. 

Picture 3: Element steam valves. 

About BÜRKERT 

Bürkert Fluid Control Systems is one of the leading manufacturers of control and measuring systems for fluids and 
gases. The products have a wide variety of applications and are used by breweries and laboratories as well as in 
medical engineering and space technology. The company employs over 2,500 people and has a comprehensive network 
of branches in 36 countries world-wide. 
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