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ressure tanks, technical-
ly known as hydrop-
neumatic tanks, are an
integral part of most
well-source water sys-
tems. In these systems, a pressure
tank has several functions: pre-
venting rapid cycling of the pump
by providing a pressure reservoir
to handle demand, providing
water under pressure between
pump cycles, and in some cases
providing additional water stor-
age under pressure to meet peak
demand.

Pressure tanks also have a vari-
ety of uses beyond the well-based
system — for resin or filter tanks,
chemical mixing/retention, damp-
ening water hammer in lines and
providing expansion capacity in
hydronic heating systems.
Operating Principles

In a water systems tank, pres-
sure is created by the compression
of air by waler within the enclosed
tank. Gases like air are compress-
ible, while liquids like water are
generally not. Water entering a
tank full of air at atmospheric

Understanding, sizing and
installing this basic element
of the water system.
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pressure (14.7 lbs per square inch,
or psi, at sea level) will eventually
compress the air until it occupies
about one-third of the tank vol-
ume or less at about 40 psi. This
compressed air has stored energy
that is released as pressure.

Every tank operates with a pres-
sure switch, which senses pressure
with a diaphragm attached to a
large-range spring. At the low
(cut-in) pressure, the spring is re-
laxed and the attached lever
mechanism closes the switch con-
tacts, starting the pump. As the
tank fills, pressure rises until the
spring is compressed and the con-
tacts are forced open, shutting off
the pump.

Tank Types

The three basic types of pressure
tanks are plain steel (no air-water
barrier), diaphragm and bladder
(figure 1).

Diaphragm and bladder tanks
permanently separate air and
water, although wafers are also
made to separate them in plain
steel tanks. With the diaphragm
type, a diaphragm is anchored to
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the tank wall, and water is in con-
tact with the tank. In a bladder
tank, the water is completely en-
closed in a bladder and does not
contact the tank.

Plain steel tanks usually have at
least three ports (water in, water
out and air-volume control). Di-
aphragm or bladder tanks have
one water opening and may also
have an add-air valve.

Tanks are commonly made of
welded steel or molded Fiberglas-
resin composites. Both types of
construction are suitable for con-
taining pressure.

Each tank type has advantages
and disadvantages:

® Plain steel tanks allow air and
water to mix and are therefore
prone to waterlogging, meaning
that air tends to dissolve in the
water during. filling until after a
few months there is.very little air
volume Jeft in the tank. The water-
logging problem can be controlled
with a properly functioning air
volume control and/or a wafer
separator. Air can also be replen-
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ished manually by recharging
with compressed air.

On the plus side, plain steel
tanks provide more storage than
comparable bladder or diaphragm
tanks. This is important where
peak demand outstrips pump or
well output. Plain steel tanks are
also typically less expensive than
diaphragm or bladder types.

@ Diaphragm and bladder tanks
completely separate air from
water, preventing waterlogging
unless the separator ruptures.
These tanks do not require air-

pump delivers a suffi-
cient 10 gpm. The 10
gpm is multiplied by
60 minutes to yield
600 gph. Finding 600
gpm in the left-hand
column of the tank se-
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lection chart (or using
the gpm column), the
designer or installer

Figure 1. Types of pressure storage tanks, from left,
plain steel tanks, plain steel tank with floating wafer,
diaphragm tank and bladder tank.

then has a choice of
pressure settings. Looking, say, at
the 30-50 psi range, the installer
has a choice of three tank sizes (in
gallons) based on design. For a

pump is practically designed for
an “average” peak demand; or
seasonal peaks in demand corre-
spond to dramatically lowered

volume controls and umping water levels
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for places such as nursing

supply. For communi-

ty or industrial supplies, they
should be calculated by a knowl-
edgeable water system designer.

The capacity of the delivering
pump must also be known in gpm,
gph or equivalent SI units such as
L/s. For a system where the well
pump can meet peak demand, the
tank is sized accordingly, using
charts widely distributed in the in-
dustry, such as the accompanying
tank selection chart.

For example, suppose a private
water system has a 7-minute peak
demand of 70 gallons, and the

precharged bladder tank, the in-
staller would choose a 40-gal
model based on current industry
practices. Practice on this table
with a variety of pressure and ca-
pacity ratings.
Supplemental Supply
Supplemental supply is needed
in many systems where the pump
cannot supply the peak demand
rate at any particular time. Exam-
ples would be: the well may not
be able to supply a normal peak
demand of a home; spikes of very
high demand occur where the

homes, schools and factories. States
usually have peak demand require-
ments for water supplies.

Adding pressure tank capacity is
a practical option for adding sup-
plemental supply for private
water systems where pump capac-
ity falls somewhat short of peak
demand, and can be achieved by
increasing the tank size or super-
charging the tank. Tanks have cal-
culated delivery volumes at nor-
mal air pressure depending upon
their size. The supplemental sup-
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