Fig. 12.2.4 A bellows sealed ball valve 

· Clean steam valves - A number of applications exist that require the valve to be of a 'clean'design; these include steam applications where there is direct injection of steam into the product and process fluid lines in the biotechnology, food and electronics industries. The main area of concern in such applications is the space between the body and the ball; process fluid may accumulate in these spaces leading to contamination and corrosion. This can be overcome by inserting cavity fillers in these spaces. The cavity filler may be an integral part of the seat or a separate component in the valve assembly. Furthermore, ball valves used in clean steam applications should be made from stainless steel with a good surface finish (less than 81 microns Ra is recommended). 

· Throttling applications - When ball valves are used in throttling applications, high velocity 
flow can impinge against a localised area of the ball and seals, causing premature deterioration of the seating material. Modifications to the standard design are required for ball valves to be used for throttling; these include the use of metal seats, hard coatings and, sometimes, modifications to the ball, to give a characterised flow pattern.
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Butterfly valves

Although there are many different designs of butterfly valve, they all consist of a disc that rotates on a shaft at right angles to the fluid flow. When open, the disc is edge-on to the flow and the fluid passes around it, offering limited resistance. In the closed position, the disc is rotated against a seat in the body of the valve. 

Butterfly valves usually take up little more room than a pair of pipe flanges, and are therefore an attractive alternative to the ball valve where space is limited. In fact, some butterfly valves are designed specifically for insertion between pipe flanges, these are known as wafer butterfly valves.
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Fig. 12.2.5 Butterfly valves 

The main disadvantage of butterfly valves is that the shut-off is not as tight as that achieved by other valve types. This can be alleviated to an extent by offsetting the axis of rotation of the disc and using pressure assisted seats. By using an offset axis of rotation, a 'camming' action is generated, which means that the disc creates a tight seal with the seat during the last few degrees of shut-off. These high performance or eccentric-type butterfly valves have improved shut-off capabilities and their design enables them to be used for throttling. 

For steam applications, butterfly valves have largely been superseded by ball valves. Butterfly valves are more commonly used in liquid systems or where space is limited. The compactness of butterfly valves means less material is required and they are therefore ideal where the application specifies the use of costly materials, for example, in seawater applications where nickel is specified.
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Selection and sizing of isolation valves

A process fluid must be fully contained in a properly designed piping system to avoid endangering personnel and the environment, and contamination of the fluid itself. The pipeline system can have many potential leak paths, such as pipe joints, seams, equipment connections and, most importantly, valves. Valves can be one of the biggest contributors to plant problems if they are wrongly selected or are poorly designed or manufactured. Furthermore, a valve, when selected correctly for the application should last at least the life of the plant, if maintained properly.

When selecting an isolating valve for a particular application, a number of factors need to be considered; these are shown in Table 12.2.2, along with the valve selection parameter that is affected. 
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Table 12.2.3 summarises the main characteristics of the different types of isolation valve.

[image: image4.png]Table 12.2.3 Typical sizes and operating ranges of isolation valves

Sito Pressure Tomperature Fiosars
rango rango rop!
Valvo type Vin | Wax | win| Max i, T M N "
(om) | (om) | (bar) | (bar) ) a
Gate 3 [ 230 | >0 | 70 GO 0007
Globe 3 %0 [ >0 | 700 550 0590
Diaphragm 3 610 | >0 2 5 0021
Ball (ul bore] 6 |10 | >0 | o 300 0007
Butterly 50 | 180 | >0 | 0 538 0120

" Note: Typical values for a DN150 bore valve passing saturated steam at 24 bar, flowing at 40 m/s.




Table 12.2.4 summarises the applications of the most common isolating valve types in use today.
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Table 12.2.5 is a generalised guide to the selection of isolation valves for particular steam and condensate applications. It should be noted that the choice of isolation valve is subjective and different industries and those in different geographical regions have their own unique preferences.
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Once the most suitable type of valve has been chosen, it is necessary to choose the correct size. Valves are typically sized according to the pipeline size. It is however advisable to check that the pressure drop across the valve (when it is fully open) is within acceptable limits. The pressure drop is a function of the valve flow coefficient (or Kvs value), the flowrate and the inlet pressure. Specification sheets usually contain data about the Kvs value when the valve is fully opened. With knowledge of the typical operating pressure, and the mass flowrate, it is possible to determine the pressure drop across a chosen valve. Alternatively, if the maximum acceptable pressure drop is known, it is possible to select a suitable valve size. Although there are many formulae and charts available to predict the relationship between flowrate and pressure drop, the following simplified empirical formula (Equation 3.21.1) produces reliable results for steam and is therefore commonly used:
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Equation 3.21.2 
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This formula forms the basis of the chart shown in Figure 12.2.7, which was first introduced in Block 3, Tutorial 21.

If the isolating valve is to be used in a liquid system, the pressure drop across the valve is determined using the following equation:
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Equation 6.3.1 
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Rearranging the formula gives:
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Equation 12.2.1 
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Fig. 12.2.6 Saturated steam sizing chart 
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Fig.12.2.7 Water sizing chart 

