




Part 1: Design of  Fire 
Sprinkler Systems in 
Historic Structures

Part 2: Installation of  Fire 
Sprinkler Systems in 
Historic Structures 

Part 3: Inspection and 
System Acceptance of  
Fire Sprinkler Systems 



















Code

• Determine 

appropriate code(s)

Water Supply

• Determine water 

supply criteria 

• If  a new 
underground 
water supply is 
being installed, 
use NFPA 24.

Fire Pump

• Determine if  a fire 

pump is required 

(NFPA 20)

• Pump sizing to be 
based on 
hydraulic 
calculations 

Standpipe

• Determine if  a 

standpipe is 

required (IBC & 

NFPA 14) 

• Determine which 
class standpipe is 
needed 

• Determine which 
type of  standpipe 
is needed 







Wet System 

• A wet system is a type of  
sprinkler system that contains 
water throughout the piping 
network that is attached to an 
automatic water supply

Dry System

• A dry sprinkler system does not 
contain water.  The piping 
network is filled with 
compressed air. The system is 
attached to a “dry pipe valve.” 
When a sprinkler head is 
activated, the air is released 
from the system, and the dry 
pipe valve then opens sending 
water into the piping network. 
Dry systems are generally used 
in areas subject to freezing.

Pre-Action Systems 

• Pre-Action systems are similar 
to dry systems. Pre-action 
systems however rely on the 
activation of  another device 
such as a heat detector for the 
pre-action valve to introduce 
water into the piping network. 
These types of  systems are 
generally used in areas where 
water damage is a concern, such 
as computer and data rooms, 
museums or other areas 
containing sensitive or valuable 
equipment or supplies. 
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https://www.youtube.com/watch?v=akTzGvdLQL8












Once the system is drawn the 
next step is to perform hydraulic 

calculations. Calculations are 
performed to “prove” the system 
will supply adequate water in the 

event of  a fire. 

Calculations are based on the following:

• Water supply, flow and pressure

• Sprinkler demands, based on hazard, sprinkler 
spacing and the size of  the most hydraulically 
demanding area(s)

• Friction loss throughout the system 

• In mid-rise and high-rise building standpipe(s), 
also require hydraulic calculations 

• Calculations will determine the type and size of  
sprinkler needed, above and below ground pipe 
sizing and pump sizing. 





After design and calculations are complete 
the drawings are submitted for approvals. 
Review and approvals are generally 
completed by:

The project Architect and/or Engineer 

The Code Official or third-party reviewer. 

The Insurance Underwriter 

NFPA 13 lists criteria for what fire 
sprinkler shop drawings and 
calculations should encompass. 

























Fire Department connections are installed for the fire 

department to supplement the fire sprinkler system in the 
event of  a fire. The style and connection type of  the 

connection is governed by the local fire department. 

Fire department connections should always be installed 

with a condensation drain to prevent freezing. 

The placement of  fire department connections can be 

challenging on historical structures and may need to be 
coordinated between the contractor, fire department and 

historical societies.  



































Main drain tests shall be conducted 

Water flow devices shall be tested 

Dry and pre-action systems shall be tripped and timed, time 
should be as per NFPA 13 29.2.3.2.1 and the system design 

Control valves shall be tested and completed closed and 
opened, tamper devices shall also be tested

Backflow devices shall be forward flow tested 












