Dry Pipe Systems

Understanding Dry Pipe
Fire Sprinkler Systems
and Their Applications

By Henry Fontana

magine a frigid winter night where temperatures plum- Why Choose a Dl‘y Pipe

Imet below freezing, and a fire breaks out in an unheated
warehouse. Traditional wet pipe sprinkler systems might
fail, leaving the property vulnerable. How can you ensure
reliable fire protection in such challenging conditions? Enter
the dry pipe fire sprinkler system — the snow boots of the fire
protection world, ready to tackle freezing temperatures without
slipping up.

In this article, we explore the features of dry pipe systems,
why they are chosen, and the adjustments required in hydraulic
calculations to ensure optimal performance.

What is a Dry Pipe

Fire Sprinkler System?

A dry pipe fire sprinkler system is a type of sprinkler sys-
tem where the pipes are filled with pressurized air or nitrogen
instead of water. The water is held back by a special dry pipe
valve and only released into the piping when a sprinkler head
activates due to heat.

This design prevents water from sitting in the pipes, which is
particularly advantageous in settings where temperatures may
drop below freezing, causing water to freeze and potentially
damage the system. (No one wants a fire AND an indoor ice
rink.)

Did You Know?

According to the NFPA, fire sprinkler
systems reduce the risk of fire deaths
by 87% and property damage by 69%.
Additionally, nearly 30% of sprinkler
Jfailures are due to freezing pipes,
highlighting the importance of using
dry pipe systems in cold environments.
A 2021 report indicates that more than
20% of fire sprinkler installations in
North America are dry pipe systems,
demonstrating their significant role in
Sfire protection for cold climates.
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Fire Sprinkler System?

Dry pipe systems are typically used in properties exposed to

cold environments. These include:

o Unheated Warehouses: Large storage facilities without
climate control. (Think of it as protecting your goods from
a fire without turning them into popsicles.)

o Parking Garages: Open structures where outdoor tem-
peratures affect interior conditions. (Bonus: No one wants
to scrape ice off their car and deal with frozen sprinklers.)

e Outdoor Canopies and Loading Docks: Areas where
water-filled pipes are at risk of freezing.

o Refrigerated Spaces: Cold storage areas for perishable
goods.

The primary benefit of a dry pipe system is its ability to

function effectively in these challenging conditions, ensuring
reliable fire protection without the risk of frozen pipes.

Did You Know?

According to the NFPA, fire sprinkler systems reduce the
risk of fire deaths by 87% and property damage by 69%. Ad-
ditionally, nearly 30% of sprinkler failures are due to freezing
pipes, highlighting the importance of using dry pipe systems
in cold environments.

A 2021 report indicates that more than 20% of fire sprinkler
installations in North America are dry pipe systems, demon-
strating their significant role in fire protection for cold climates.

Design Considerations
for Dry Pipe Systems

While dry pipe systems are invaluable in cold environments,
they come with specific design considerations to ensure reli-
ability and performance.

1. Increased System Complexity:

o Dry pipe systems require additional components such
as dry pipe valves and air compressors.

o The system must be designed to minimize the length of
pipe and the amount of air to reduce the time it takes
for water to reach the fire.

2. Delayed Water Delivery:

o Unlike wet pipe systems, there is a slight delay in water

discharge as the air must first escape from the pipes.
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This delay makes precise hydraulic calculations even
more critical.

o NFPA 13 requires that water delivery time in dry pipe
systems be limited to 60 seconds to ensure effective
fire suppression.

3. Limitations on System Configuration:

o Grid-type configurations are not suitable for dry pipe
systems because they can trap air and delay water
delivery. Instead, tree-style configurations are recom-
mended to facilitate quicker air expulsion and water
flow.

Hydraulic Calculations
for Dry Pipe Systems

Hydraulic calculations for dry pipe systems differ from those
for wet systems because of the need to account for air displace-
ment and the additional friction losses in the piping network.
Key adjustments include:

1. Pressure Adjustments:

o The starting pressure for a dry pipe system is deter-
mined by the air or nitrogen pressure needed to main-
tain the system in a ready state. This pressure must be
sufficient to keep the water supply from prematurely
entering the piping network.

2.Water Delivery Time:

o NFPA Standards specify the maximum allowable time
for water to reach the most remote sprinkler head after
system activation. This delivery time must be factored
into the system’s hydraulic calculations.

3. Pipe Sizing and Layout:

o Larger pipe sizes or shorter pipe runs may be necessary
to reduce friction losses and improve water delivery
time.

4. Flow Rate Considerations:

o The flow rate calculations must include the additional
resistance caused by the dry pipe valve and the need to
expel air from the system before water reaches the fire.

Practical Example:
A Success Story

To illustrate the benefits of dry pipe systems, consider an
unheated warehouse in a region with sub-zero winters. Tradi-
tional wet pipe systems in this facility would have been prone

to freezing, risking significant damage and system failure.
By installing a dry pipe system with a carefully designed
tree-style configuration and precise hydraulic calculations,
the property owner ensured reliable fire protection. This ap-
proach safeguarded both the inventory and the building itself,
demonstrating the value of tailoring fire protection solutions
to environmental challenges. (No frozen pipes, no headaches,
no problem!)

Maintenance and Testing

Dry pipe systems require regular maintenance to ensure their

readiness. This includes:

o Air Pressure Monitoring: Ensuring that the air pressure
remains within the specified range.

¢ Valve Inspections: Verifying the proper function of the
dry pipe valve.

o Trip Testing: Testing the system to confirm that water
delivery meets the required time standards. NFPA 25
mandates annual trip testing and monthly air pressure
inspections.

¢ Drainage: Removing condensation or water accumulation
from low points in the system. (Because nobody wants a
surprise mini-waterfall when they least expect it!)

Conclusion

Dry pipe fire sprinkler systems provide an effective solution
for fire protection in environments prone to freezing. Their
design and operation require careful consideration of envi-
ronmental conditions and precise hydraulic calculations to
ensure reliability and compliance with fire safety Standards.
By understanding these systems’ unique requirements, property
owners and fire protection professionals can ensure optimal
protection for assets and lives, even in the most challenging
conditions.

To learn more about selecting the right fire protection system
for your property, consult a certified fire protection professional
today. (And remember, fire protection doesn’t have to be bor-
ing — just effective!)
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Dry pipe fire sprinkler systems provide an effective solution for fire protection in environments
prone to freezing. Their design and operation require careful consideration of environmental
conditions and precise hydraulic calculations to ensure reliability and compliance with fire
safety Standards. By understanding these systems’ unique requirements, property owners and
fire protection professionals can ensure optimal protection for assets and lives, even in the most
challenging conditions.

To learn more about selecting the right fire protection system for your property, consult a
certified fire protection professional today. (And remember, fire protection doesn 't have to be
boring — just effective!)
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