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7 Controlled volume pumps

7.1 Types and nomenclature

A controlled volume pump (also called a meter-
ing", “proportioning”, or “chemical injection”
pump) is a reciprocating power pump used to
accurately displace a predetermined volume of
liquid in a specified time period and is driven by
power from an outside source applied to the pump
mechanism. It includes a mechanism for varying
the effective plunger, piston or diaphragm dis-
placement.

7.1.1 Types of controlled volume pumps

Controlled volume pumps fall into the basic types
shown in Figure 7.1 and described as follows:

7.1.1.1
pump
A controlled volume packed plunger pump con-
tains a reciprocating plunger in direct contact with

the liquid being displaced and uses packing or
seals to restrict leakage. See Figure 7.2.

Controlled volume packed plunger

7.1.1.2 Controlled volume packed piston
pump

A controlled volume packed piston pump contains
a reciprocating piston in direct contact with the

liquid being displaced and uses packing or seals
to restrict leakage.

7.1.1.3 Controlled volume diaphragm pump

A controlled volume diaphragm pump contains a
flexible diaphragm in direct contact with the
process liquid being displaced (see Figures 7.3 to
7.6). One or more diaphragms may be used, and
they may be flat or shaped. The diaphragm is
driven hydraulically or mechanically as described
below:

7.1.1.3.1 Mechanical diaphragm actuation

The push rod is mechanically coupled to the
diaphragm which isolates the push rod from the
process liquid. See Figure 7.3.

7.1.1.3.2 Hydraulic diaphragm actuation

The piston (or plunger) is hydraulically coupled to
the diaphragm(s) which isolates the piston (or
plunger) from the process liquid (see Figures 7.4
and 7.5).

7.1.2 Configuration of pumping devices
7.1.2.1 Simplex pump

Contains one piston, plunger, or diaphragm.
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Figure 7.1 - Types of controlled volume pumps
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7.1.2.2 Duplex pump

Contains two pistons, plungers, or diaphragms.

7.1.2.3 Multiplex pump

Contains more than two pistons, plungers, or
diaphragms. Multiplex pumps may be multiple
head with no specific phasing, or may have to be
phased to form triplex, quintiplex or septuplex
units.

7.1.3 Single-acting pump

Liquid is discharged only during the forward
stroke of the plunger, diaphragm, or piston; that
is, during one half of the revolution of the
crankshaft.
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7.1.4 Type of flow rate control
7.1.41 Manually controlled

The mechanism for varying the pump displace-
ment is manually adjusted. The adjustment nor-
mally changes the effective stroke length of the
pump.

7.1.4.2 Automatically controlled

The mechanism for varying the pump displace-
ment is controlled by an external electronic or
pneumatic signal. The external signal may control
the stroke length or input speed to the pump.

7.1.5 Nomenclature

The nomenclature and definitions in these stand-
ards were prepared to provide a means for iden-
tifying the various pump components covered by
these standards and also to serve as a common
language for all who deal with this type of equip-
ment.

The following definitions and drawings illustrate
typical construction of controlled volume pump
components but do not necessarily represent
recommended designs. Variations in design may
exist without violating the intent of these stand-
ards.

7.1.5.1 Liquid end assembly

The pump liquid end assembly (also called the
“reagent head assembly” or “wet end”) includes
all parts that contain the liquid being pumped.

7.1.5.1.1 Packed plunger style

In a packed plunger style controlled volume
pump, the liquid head is the entire pumping cham-
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