Water treatment processes rely on chemical additions to
achieve desired outcomes. This can include disinfection, pH
control, or the removal of contaminants. In today’s environment,
tolerances for these outcomes are tight, and too much
deviation can put communities
at risk and result in regulatory
action. Not to mention time

and money wasted adjusting
chemicals. This drives treatment
managers to purchase the most
accurate chemical metering
pumps available.

While accuracy is important, the
real lynchpin in process control
is the repeatability of the pump.
Repeatability is the unsung
hero that ensures consistent
and predictable dosing minute
after minute, day after day.

This article will explain the
difference between accuracy
and repeatability and how each
affects treatment processes.

What’s The Difference?

Repeatability and accuracy

play distinct roles in achieving
effective dosing. A pump’s
accuracy refers to how close the
measured dose is to the true or
desired amount. For example,

if a water treatment system
requires 1,000 ml/m (milliliters
per minute) of a chemical, an
accurate system will deliver that
within the accuracy tolerance, which is typically within +/- 2% or
better.

Repeatability is its ability to deliver the same dose consistently
over multiple dosing events. For instance, if a metering pump is
asked for 1,000 ml/m and consistently delivers 980 ml/m every
time, it has high repeatability even if it is less accurate.

In practical terms, what this all means is that an accurate pump
will likely deliver between 980 ml/m and 1,020 ml/m. This
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range, while tight, still introduces fluctuations into the process
that can alter outcomes, particularly if accuracy declines over

time as the pump ages. However, a repeatable pump is more

predictable, ensuring that outcomes are consistent from dose
to dose, regardless of the exact
quantity metered.

Factors That Impact
Repeatability And Accuracy

Neither repeatability nor
accuracy are static features.
There are factors within a
process environment that

can impact each. Of the two,
however, accuracy has many
caveats. For example, an
accuracy statement may be
based on water using a 3’
suction lift at 60 degrees F with a
centipoise of one viscosity. If the
application setup requires a 5’
lift, or the ambient temperature in
the factory is above 75 degrees,
it can change the accuracy of
the reading. Similarly, chemicals
with higher viscosities that resist
flow can throw off the accuracy.
Even worse, chemicals such as
flocculants and coagulants can
be non-Newtonian, which means
attempts to increase the flow

can actually alter the viscosity,
impacting the accuracy of the
pump.

By comparison, repeatability

can be dependent on the technology used to meter the
chemicals. In peristaltic pumps, over time the tubing can lose its
memory, varying how much it springs back after compression.
This creates variability in its suction and discharge rate, and
ultimately its repeatability. A double-diaphragm pump, however,
avoids this issue by using two diaphragms that work in tandem
— one performs suction while the other performs discharge —
to maintain a steady flow rate.
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Benefits Of Repeatability

Regardless of accuracy, a repeatable pump offers numerous
benefits to a water treatment process:

Tighter process control. Repeatable chemical metering leads
to more predictable treatment outcomes with less time spent
adjusting processes to keep water quality within desired
tolerances.

Less money spent on chemicals. This tighter process control
means fewer chemicals wasted on over-dosing and counter-
dosing (such as during pH adjustment).

Improved labor efficiency. Operators spend less time making
adjustments when processes are more reliable and predictable.

Fewer regulatory violations. Plant managers and operators can
rest assured that they are meeting environmental and safety
requirements.

Easier installation. A repeatable pump eliminates the need for
extensive calibration and extra equipment, as it consistently
delivers the same performance every time.

How To Determine Repeatability

Unlike accuracy, repeatability data is rarely included on product
specification sheets. To ensure that the pump being purchased
is repeatable, is to best to work with those manufacturers that
include such data.
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For existing pumps, operators can determine a pump’s
repeatability by using pH, turbidity, and/or chlorine analyzers to
track overall water treatment outcomes. Alternatively, operators
can tie a flow meter into their SCADA or other control system,
which can indicate if the pump’s output is consistent with the
meter data.

Of course, pump condition can impact repeatability as

well. As such, operators should stay current on scheduled
maintenance tasks, such as cleaning the valves and ensuring
the proper function of the motor and other components.

This can help prevent issues that could reduce repeatability.
Proper maintenance also includes monitoring the condition of
peristaltic pump tubing and ensuring that the rollers are clean
and free of debris, which can affect the pump’s performance.

While chemical metering accuracy will always matter,
repeatability ensures consistent dosing over time, which makes
it crucial for reliable process control. Investing in a repeatable
pump enhances efficiency, reduces chemical waste, and helps
maintain compliance with tight regulatory standards.
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