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üDry Pipe Sprinkler Systems.

üPreactionSprinkler Systems.

üSingle Interlock Preaction.

üDouble Interlock Preaction.

üNegative Pressure Based (Vacuum) Systems.

üApplications for Negative Pressure Based Systems.
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Dry Pipe Sprinkler Systems

ü Used in areas where the Temperature cannot be maintained at or above 40ÁF

ü Consists of water being held back by air or nitrogen pressure until a sprinkler operates.

ü Dry Valves use a surface area differential, which allows a smaller amount of air pressure 
to hold back a larger water pressure.

ü Sometimes dry pipe systems require a Water Delivery time.

ü Dry Systems require an increase in the design area as compared to Wet Systems.

ü Small Auxiliary Dry Systems



Dry Pipe Sprinkler Systems

Water Delivery Time

ü System Size 500 gallon capacity or less shall be 
permitted w/o a quick opening device and shall not be 
required to meet any specific water delivery 
requirement  to the inspector test connection.

ü System Size over 500 gallon capacity up to 750 gallon 
shall be permitted with a quick opening device and 
shall not be required to meet any specific water 
delivery requirement to the inspector test connection.

If a water delivery time is required, 

what are my options?



Dry Pipe Sprinkler Systems

Water Delivery Time

ü Dwelling Unit Protection ς15 seconds (no exceptions).

ü NFPA 13 limitswater delivery timeto the most 
remotesprinkler from 40 to 60 seconds depending on 
hazards in non-residential environments.

ü System size can be calculated for water delivery.



Dry Pipe Sprinkler Systems

Small Auxiliary Dry Systems

ü Downstream of Wet System Riser



Pre-Action Systems

Pre-action systems are fixed fire

protection systems with closed

sprinkler heads. 

The water supply is held back

by a deluge valve, which is 

controlled by a release system.

When the release system operates,

the deluge valve opens and water

discharges from all open outlets

connected to the sprinkler piping. 



Pre-Action Systems

The ñPreò part of pre-action

means that the release or the 

detection system is required 

to operate prior to the sprinklers

on the sprinkler piping.

The idea of pre-action is that the

detection operates prior to the

sprinkler system, allowing the water 

in the supply to be at or near the open 

sprinkler when the system operates.

Some pre-action systems only operate

after the sprinkler opens, meaning the

delay in water application would be the

as a dry pipe system.



Pre-Action Systems

Pre-action systems are generally 

installed where there is a fear of 

water entering the sprinkler system 

or entering the space where the 

sprinklers are located. 

Applications where pre-action systems are 

installed:

Freezers

Coolers

Flammable liquid storage (areas subject to

Freezing)

Airports

Computer Rooms

Rare Book Storage

Historical Records

Historical Buildings

Gymnasium Floors

Record Storage Areas



Pre-Action Systems 

Single Interlock Pre-Action System

ά{ƛƴƎƭŜέ ςOnly (1) specific action has to 
happen to open the Deluge Valve.

Activation of Detection opens Release

Air Pressure in piping is for Supervisory 
purposes only!

There is no minimum required air pressure 
for a Single Interlock System.

Not all Single Interlock Pre-action Systems 
require the Supervisory Air Pressure.



Pre-Action Systems 

Double Interlock Pre-Action System
ά5ƻǳōƭŜέ ς(2) specific actions have to 
happen to open the Deluge Valve

Activation of Detection and loss of air 
pressure in the system piping open the 
release(s)

Minimum 7 psi Air Pressure in piping 
network

30 psi/ 50 psi Air Pressure recommended

Possible Accelerator Installation



Negative Pressure Based Systems

Vacuum Fire Protection Systems

Vacuum Fire Protection System is a complete FM approved integrated system that 

offers unique features and benefits such as corrosion mitigation. Considered an equal 

to systems utilizing FM approved nitrogen systems.

Fully assembled, factory tested and ready to be connected to the water supply and 

piping network, system includes all control valves, a vacuum pump, release control 

panel and the unique FireFlexFLX-PC (Patent Pending) Vacuum Pressure Controller 

which constitutes the heart of the system. 



Negative Pressure Based Systems

Vacuum Fire Protection Systems



Negative Pressure Based Systems

Vacuum Fire Protection Systems

VFR-400 Control Panel
RCDS Key 

Maintenance Switch

FLX-PC

Priming Line

Alarm Line

Activation Line

Vacuum Pump Junction Box 

Mechanical Trim

Vacuum Pump Assembly

F1 Deluge Valve



NegativePressure-basedSystem

Vacuum Fire Protection Systems

System Orientation:

ü Left

ü Sprinkler system trim piping

ü Used for valve setup 

ü Essential for system activation 

ü Right

ü Vacuum pump trim piping

ü Essential for system activation



NegativePressure-basedSystem

Vacuum Fire Protection Systems

Prime Chamber

Outlet Chamber

Inlet Chamber



NegativePressure-basedSystem

Vacuum Fire Protection Systems

Å FM photography of corrosion Å Extracts from FM Report on Corrosion 

Damages

Corrosion is a major topic as fire protection systems efficiency may be heavily  

impacted by corrosion damages

Corrosion Inhibition

Main Features:



NegativePressure-basedSystem

Corrosion Inhibition

13%

28%59%

Sprinkler systems involved in obstructed-pipe fires 
(reported to FM global 1982-2001)

Wet systems

Open head systems

Dry pipe systems

60 
million 

U$

51
million 

U$

130 
million 

U$

Losses

Plywood mill (59,7 million u$ loss) 
An obstructed sprinkler system allowed the fire to burn freely










































