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Lifting

When the inlet static pressure rises above the set pressure of the safety valve, the disc will begin to lift off its seat. However, as soon
as the spring starts to compress, the spring force will increase; this means that the pressure would have to continue to rise before
any further lift can occur, and for there to be any significant flow through the valve.

The additional pressure rise required before the safety valve will discharge at its rated capacity is called the overpressure. The
allowable overpressure depends on the standards being followed and the particular application. For compressible fluids, this is
normally between 3% and 10%, and for liquids between 10% and 25%.

In order to achieve full opening from this small overpressure, the disc arrangement has to be specially designed to provide rapid

opening. This is usually done by placing a shroud, skirt or hood around the disc. The volume contained within this shroud is known
as the control or huddling chamber.

As lift begins (Figure 2.b), and fluid enters the chamber, a larger

area of the shroud is exposed to the fluid pressure. Since the
magnitude of the lifting force (F) is proportional to the product of
the pressure (P) and the area exposed to the fluid (A); (F = P x A),
the opening force is increased. This incremental increase in

Control chamber opening force overcompensates for the increase in spring force,

causing rapid opening. At the same time, the shroud reverses the
direction of the flow, which provides a reaction force, further

enhancing the lift.

Fig. 1 Typical disc and shroud arrangement used on rapid opening safety valves

These combined effects allow the valve to achieve its designed lift within a relatively small percentage overpressure. For
compressible fluids, an additional contributory factor is the rapid expansion as the fluid volume increases from a higher to a lower
pressure area. This plays a major role in ensuring that the valve opens fully within the small overpressure limit. For liquids, this effect
is more proportional and subsequently, the overpressure is typically greater; 25% is common.
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Fig. 2 Operation of a conventional safety valve
Reseating
Once normal operating conditions have been restored, the valve is required to close again, but since the larger area of the disc is still

exposed to the fluid, the valve will not close until the pressure has dropped below the original set pressure. The difference between
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the set pressure and this reseating pressure is known as the 'blowdown’, and it is usually specified as a percentage of the set

pressure. For compressible fluids, the blowdown is usually less than 10%, and for liquids, it can be up to 20%.
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Fig.3 Relationship between pressure and lift for a typical safety valve
The design of the shroud must be such that it offers both rapid opening and relatively small blowdown, so that as soon as a
potentially hazardous situation is reached, any overpressure is relieved, but excessive quantities of the fluid are prevented from
being discharged. At the same time, it is necessary to ensure that the system pressure is reduced sufficiently to prevent immediate

reopening.

The blowdown rings found on most ASME type safety valves are used to make fine adjustments to the overpressure and blowdown
values of the valves (see Figure 4). The lower blowdown (nozzle) ring is a common feature on many valves where the tighter
overpressure and blowdown requirements require a more sophisticated designed solution. The upper blowdown ring is usually

factory set and essentially takes out the manufacturing tolerances which affect the geometry of the huddling chamber.

The lower blowdown ring is also factory set to achieve the appropriate code performance requirements but under certain
circumstances can be altered. When the lower blowdown ring is adjusted to its top position the huddling chamber volume is such that
the valve will pop rapidly, minimising the overpressure value but correspondingly requiring a greater blowdown before the valve
re-seats. When the lower blowdown ring is adjusted to its lower position there is minimal restriction in the huddling chamber and a
greater overpressure will be required before the valve is fully open but the blowdown value will be reduced.
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Fig.4 The blowdown rings on an ASME type safety valve
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