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e Guide
Understanding the performance
characteristics of your fire
pumps is crucial for ensuring
the safety and protection of
your building or facility. This is
where Patterson fire pump
curves, or performance curves
as they're more generally
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known, become indispensable
tools. These curves graphically
represent the relationship
between a fire pump's flow
rate, pressure, and horsepower,
providing critical insights into
its operational capabilities. This
article delves into the
intricacies of Patterson fire
pump curves, exploring their
benefits, interpretation, and
practical applications.

Understanding the
Components of
Patterson Fire
Pump Curves
Patterson fire pump curves, like
those from other
manufacturers, typically
present data in a graphical
format. The most common
representation uses a series of
curves on a single graph. The
horizontal axis usually displays
the flow rate (gallons per
minute or GPM), while the
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vertical axis represents the
head pressure (feet or meters).
Several curves are overlaid,
each representing a different
operating condition, such as
different impeller sizes or
speeds. These curves visually
depict the pump's performance
under varying conditions.

Flow Rate (GPM): This
represents the volume of
water the pump delivers
per minute. Higher flow
rates indicate a greater
capacity to combat fires.
Head Pressure (Feet or
Meters): This indicates
the vertical distance the
pump can lift the water,
which is crucial for high-
rise buildings or systems
with extensive piping
networks. It's also
important to understand
the impact of friction
losses within the piping
system, which are often
included in the total head
pressure.
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Horsepower (HP): This
shows the amount of
power required to
operate the pump at a
given flow rate and head
pressure. This is critical
for sizing the motor and
electrical infrastructure
correctly.
Efficiency Curve: Some
curves also include an
efficiency curve, showing
the pump's operational
efficiency at various flow
rates. Optimizing
operations for maximum
efficiency can lead to
significant cost savings.

Benefits of Using
Patterson Fire
Pump Curves
Analyzing Patterson fire pump
curves offers several critical
advantages for fire protection
system management:

Accurate System
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Design: These curves
allow engineers to
accurately design fire
suppression systems,
ensuring the pump can
deliver the required flow
and pressure throughout
the system, including
accounting for friction
losses. This prevents
undersized or oversized
systems.
Predictive
Maintenance: By
regularly analyzing the
curves and comparing
them to historical data,
you can identify potential
problems before they
lead to system failures.
Changes in the pump's
performance can signal
wear and tear, requiring
maintenance or repairs.
Troubleshooting
System Issues: If the
system isn't performing
as expected, the curves
can help pinpoint the
source of the problem,
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whether it's pump
malfunction, a blockage
in the piping, or other
issues.
Optimal Pump
Selection: The curves
enable informed
decisions on pump
selection, ensuring that
the chosen pump aligns
perfectly with the
system's demands,
resulting in optimal
performance and
longevity.
Improved System
Efficiency:
Understanding the
efficiency curve helps in
optimizing pump
operation, reducing
energy consumption, and
lowering operational
costs.

Interpreting
Patterson Fire
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Pump Curves: A
Practical Example
Let's consider a scenario: You
need a fire pump for a 10-story
building. The Patterson fire
pump curve shows that at a
flow rate of 1500 GPM, the
pump can provide the
necessary head pressure to
reach the top floor, accounting
for friction losses. However,
operating at this flow rate
demands 200 HP. This
information allows you to
specify a motor of at least 200
HP capacity. If the pump curve
also shows low efficiency at this
flow rate, you may consider
alternative pump configurations
or adjustments to improve
energy usage.

Practical
Applications and
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Considerations
The practical implications of
understanding Patterson fire
pump curves extend far beyond
system design. They are
essential for:

Regular Inspections
and Testing: Comparing
observed performance to
the pump curve during
regular testing helps to
detect deviations and
initiate timely
maintenance.
System Upgrades and
Modifications: When
upgrading or modifying
the fire protection
system, the curves are
crucial for evaluating the
impact of the changes on
pump performance.
Training and
Education: Fire safety
personnel can benefit
from understanding how
to interpret these curves,
allowing them to better
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understand and maintain
the system.

Fire pump curve analysis, in
conjunction with regular system
maintenance and testing, is
paramount to ensuring reliable
fire protection. Failing to
understand and utilize this
information can have serious
safety implications.

Frequently Asked
Questions (FAQs)
Q1: What if my pump's
performance deviates
significantly from the
Patterson fire pump curve?

A1: A significant deviation from
the expected performance
indicates a potential problem.
This could be due to wear and
tear on the pump components,
blockages in the piping system,
or other issues. Immediate
investigation and professional
inspection are necessary to
identify and rectify the
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problem.

Q2: How often should I
analyze the Patterson fire
pump curves?

A2: The frequency of analysis
depends on factors like the
pump's age, usage, and the
criticality of the fire protection
system. However, it's generally
recommended to perform
regular analysis during routine
inspections and testing, at least
annually, or more frequently if
the pump is operating under
heavy loads or in harsh
conditions.

Q3: Are all fire pump curves
the same?

A3: No, fire pump curves are
specific to the make, model,
and configuration of the pump.
Different manufacturers will
provide their own performance
curves. Furthermore, the
curves will vary based on
impeller size and pump speed.
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Q4: Can I interpret the
curves myself, or do I need
an expert?

A4: While the basic principles
can be understood by anyone,
accurate interpretation and
analysis often require
specialized knowledge and
experience. For critical
applications, it’s advisable to
consult with a qualified fire
protection engineer or pump
specialist.

Q5: What factors can affect
the accuracy of Patterson
fire pump curves?

A5: Factors such as
temperature variations, water
viscosity, and system friction
losses can influence the
accuracy of the curves. It is
crucial to consider these factors
during analysis.

Q6: Where can I find the
Patterson fire pump curves
for my specific model?
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A6: The curves should be
provided by the pump
manufacturer, often included in
the pump's documentation or
available on their website. If
you can't locate them, contact
Patterson or your supplier for
assistance.

Q7: What is the role of
system head in interpreting
the pump curve?

A7: The system head (the total
pressure the pump needs to
overcome) is a critical factor.
You must subtract the system
head from the pump's total
head to determine the effective
operating point of the pump.

Q8: How do changes in
impeller diameter affect the
fire pump curve?

A8: Changing the impeller
diameter alters the pump's
performance characteristics. A
larger impeller typically shifts
the curve upward (higher head
at the same flow rate), while a
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smaller impeller shifts it
downward. This changes the
optimal operating point of the
pump.

Understanding Patterson Fire
Pump Curves: A Deep Dive into
Performance Characteristics

Fire protection is paramount in
any building, and the heart of a
trustworthy fire control system
is the fire pump. Patterson fire
pumps, renowned for their
durability and dependability,
are often specified for critical
applications. Understanding the
performance attributes of these
pumps, as depicted in their
characteristic curves, is
essential for engineers,
designers, and facility
managers to confirm optimal
system performance. This
article will delve into the
intricacies of interpreting
Patterson fire pump curves,
offering a comprehensive
understanding of their meaning
and implications.
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Decoding the Curves:
Pressure, Flow, and
Efficiency

Patterson fire pump curves are
graphical representations of the
pump's performance under
varying situations. Typically,
these curves present three key
pieces of data:

Flow Rate (GPM or
LPM): This represents
the volume of liquid the
pump supplies over a
given time interval,
usually measured in
gallons per minute (GPM)
or liters per minute (LPM).
The horizontal axis of the
curve usually displays the
flow rate.

Head Pressure (PSI or
kPa): This reveals the
pressure the pump
generates, measured in
pounds per square inch
(PSI) or kilopascals (kPa).
The vertical axis typically
represents the head
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pressure. Head pressure
is a measure of the
pump's ability to conquer
resistance in the piping
system and deliver water
to the desired level.

Efficiency (%): This
indicator shows the
pump's productivity in
converting kinetic energy
into hydraulic energy. A
higher efficiency rate
means less energy is
consumed as heat. Often,
a separate curve displays
efficiency versus flow
rate.

Interpreting the Data:
Practical Applications

The intersection of the flow rate
and head pressure defines a
specific operating point for the
pump. By analyzing the curve,
one can discover several crucial
aspects:

System Requirements:
Before choosing a pump,
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the system's necessary
flow rate and head
pressure must be
determined. This
information, usually
obtained through
hydraulic assessments, is
then compared to the
pump curve to ensure the
pump can meet the
demands of the fire
protection system.

Operating Point and
Best Efficiency Point
(BEP): The intersection
of the system curve
(representing the
system's resistance) and
the pump curve
determines the pump's
operating point. Ideally,
this point should be close
to the pump's best
efficiency point (BEP),
which is indicated on the
curve and represents the
point of maximum
efficiency. Operating far
from the BEP can lead to
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reduced efficiency and
increased energy
consumption.

Shutoff Head: The
shutoff head is the
pressure developed by
the pump when the flow
rate is zero (the valve is
completely closed). This
value is important for
determining the pump's
maximum pressure
capability.

Pump Sizing: The
curves provide vital data
for appropriate pump
sizing. Using the pump
curve, engineers can
select a pump that
provides adequate flow
and pressure while
operating near its BEP.
Oversizing or undersizing
the pump can lead to
inoptimalities and
compromised
performance.

Beyond the Basics:
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Additional Curve
Information

Some Patterson fire pump
curves include additional
information, such as:

NPSH (Net Positive
Suction Head): This is
the minimum pressure
required at the pump's
suction inlet to prevent
cavitation. Cavitation can
damage the pump and
reduce its efficiency. The
curve may indicate the
required NPSH.

Power Curves: These
curves show the power
consumption of the pump
at different flow rates,
helping to estimate
energy costs.

Multiple Pump
Configurations: For
systems with multiple
pumps, the curves can
show the combined
output of the pumps
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operating in parallel or
series.

Practical Implementation
and Benefits

Understanding Patterson fire
pump curves is not merely an
academic exercise; it has
significant practical
implications:

Optimized System
Design: Proper
interpretation of the
curves allows engineers
to design fire prevention
systems that are
efficient, consistent, and
cost-effective.

Reduced Energy
Consumption:
Operating the pump near
its BEP minimizes energy
waste and lowers
operational costs.

Improved
Maintenance: By
observing the pump's
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operating point relative
to the curve,
maintenance personnel
can identify potential
malfunctions early on.

Enhanced System
Consistency: Proper
sizing and operation
ensure the system’s
ability to perform its
intended function during
a fire incident.

Conclusion

Patterson fire pump curves are
indispensable tools for
understanding and maximizing
the performance of fire
protection systems. By carefully
analyzing the flow rate, head
pressure, efficiency, and other
relevant details, engineers,
designers, and facility
managers can confirm optimal
system design, operation, and
servicing. The knowledge
gained from interpreting these
curves translates directly into
improved system functionality,
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reduced energy costs, and
enhanced security.

Frequently Asked Questions
(FAQs)

1. Q: Where can I find
Patterson fire pump curves?

A: The curves are usually
provided by Patterson
personally or through their
authorized suppliers. They may
also be available on the
manufacturer's website.

2. Q: What happens if a
pump operates far from its
BEP?

A: Operating far from the BEP
will reduce efficiency, leading
to increased energy
consumption and potentially
reduced pump lifespan.

3. Q: How often should I
have my fire pump system
inspected?

A: Regular inspections are
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crucial. Frequency varies
depending on local codes and
regulations but typically
involves annual testing and
maintenance.

4. Q: What if my system's
requirements don't match
the available pump curves?

A: You will likely need to either
re-evaluate your system
requirements or consider a
different pump model with
more suitable performance
characteristics. Consult with a
qualified fire prevention
engineer.
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