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Pressure ReI ief Valves

Each Wyoming Engineering Standard for Irrigation Pipel ines (430 series)
require the installation of a surge chamber or pressure reI ief valve when
operating under certain conditions. The standards further state that
"Pressure reI ief valves shall be no smaller than ~ inch nominal size for
each diameter inch of the pipel ine and shal I be set at a maximum of 5 psi
above the designed working pressure or static pressure of the pipel ine.

A surge chamber, properly designed, is very effective in controlling
surges within a pipeline. In most instances, surge chambers are more
costly than pressure reI ief valves. They also have Some installation
problems due to their size and exposure to vandal ism.

Pressure reI ief valves, properly sized, adjusted, and maintained, wi 11
provide adequate protection for irrigation pipel ines at a relatively
low cost.

Using the minimum criteria stated in the Engineering Standards for sizing
and setting, a pressure relief valve may result in an inadequately pro-
tected system. This Technical Note wi 11 outl ine a method of determining
the size and the pressure setting required to safeguard a pipel ine and
its appurtenances.

Basically, there are two types of pressure reI ief valves. The capabi Iities
and installation requirements are different. The designer must specify
the type of valve upon which his design was based. The fol lowing is a
description of the two types of pressure reI ief valves along with some
of their advantages and disadvantages:

I. HYDRAULICALLY OPERATED PRESSURE RELIEF VALVE.
The main valve body and cover is cast iron. They are either globe
or angle type. The valve operation is regulated by a hydraul ical ly
operated pilot control. The pilot control is a direct acting spring
loaded diaphragm valve. Such valves are manufactured by the Ross
Valve Company, CIa Val Company, Rainbird and others.
The advantages of this type of valve are:
a. The discharge can be confined in a pipel ine and directed to

a protected outlet location.
b. It is fast acting and slow closing, thus reducing surge

potential.
c. It is capable of discharging at a high velocity for intermittent

surge reI ief (up to 45 feet per second).
d. They are avai labJe in a large variation of sizes, ie., 1",

1~11, 2", 2~1I, 3",4",6",8", 10", 12'1, 14" and 16". Some
manufacturers make larger valves.
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The disadvantages of this type of valve are:
a. Depending on water quality and sediment quantity, frequent

cleaning of the screens in the pilot control system may be
requ ired.

b. Installation requirements are more exacting and therefore
more costly than for the spring operated pressure reI ief
valve.

2. SPRING OPERATED PRESSURE RELIEF VALVE
The spring operated pressure relief valve operates, basically,
on the same principal as the pilot control portion of the
hydraul ical ly operated valve. The pressure setting is control led
by adjusting the tension on a coi I spring. The coi I spring main-
tains pressure on a seal. This valve is usually instal led on a
riser. There are a number of manufacturers that market a spring
operated pressure reI ief valve. Each manufacturer has a number
of models of valves. In many instances, the designated diameter
of the valve is not the port diameter.
Before approving a valve, the designer should request the test
results on the valve in question. The valve must be capable of
releasing the designed flow at a pressure differential of 10 psi
greater than the valve setting. The Waterman AA-9 valve is cap-
able of meeting this requirement.
The advantages of this type of valve are:
a. Installation is relatively simple at a low cost.
b. Maintenance is relatively trouble free if protected from

livestock and machinery.
c. Valves are available in the following sizes: 211, 3", 411

and 611•

The disadvantages of this type of valve are:
a. The valves are not fast acting, therefore, the degree of

protection is less.
b. Unless special provisions are provided, the erosion potential

is great at the point of discharge, which is usually around or
over the pipel ine.

c. The velocity through the valve is 1imited. For Wyoming,
the maximum permissible velocity shal I be 10 feet per second.

d. There are a number of pressure reI ief valves on the market
that wil I not provide the necessary protection.

The theory behind the use of a pressure reI ief valve is to provide a
means of releasing a large volume of water at a high velocity which in
turn wi II reduce the pressure within the pipel ine.

DESIGN
The procedure for designing, sizing and determining the proper setting
for a pressure reI ief valve can best be explained by the use of examples
(attached). The following is a glossary of terms that wi 11 be used in
the examples.
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H.G.L. Hydraul ic Grade Line - A Iine drawn through a series of
points to which water would rise in piezometer tubes
attached to a pipe through which water is flowing.

Qperating Head - Difference in elevation between the H.G.L. and the
centerl ine of the pipe. May be expressed in feet or
pounds per square inch. (1 foot of water = 0.4334 psi or
1 psi = 2.3071 feet of water.)

Head Loss - Reduction in elevation of the H.G.L. resulting from
friction or obstructions during the passage of water.

Qperating Pressure - Available pressure within the pipel ine to
discharge flows.

The design and size selection of hydraul ical ly operated pressure reI ief
valves shall be referred to the State Conservation Engineer.
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