SPRINKLER SYSTEMS AND FIRE INVESTIGATION
There are many types of sprinkler systems and they are designed to function differently. Some examples are wet pipe, dry pipe, pre-action, deluge, or a combination of these. It is important to know what type of sprinkler system is in the structure you are investigating and how it works. 

Sprinkler systems are installed and designed to meet specific requirements. After being activated by a pre-determined amount of heat, water flows through specifically sized equipment to the location of the activated head(s) to control or extinguish the fire.

A sprinkler system is made up of many parts. Basic systems include sprinkler heads, piping, valves, and a fire department connection. Depending on the application, they may be connected to many other devices and may be controlled electronically.

There is not a "one size fits all" sprinkler system. Each system is specifically designed for the occupancy and hazard in or outside of a building. Sprinkler systems are designed to protect life and property. Residential sprinkler systems (13R &13D) are designed to prevent flashover and therefore protect life and property. NFPA 13 is the standard for the installation of sprinkler systems. 13R is for the installation of sprinklers in residential buildings up to four stories. 13D is for the installation of sprinklers in one and two family dwellings. NFPA 25 is the standard for testing and maintenance of sprinkler systems.

Depending on the type of sprinkler system, there may or may not be water at the sprinkler head or in the piping. The water may be held back at a special valve in the riser.
Pressure is usually held back at sprinkler heads by a heat sensitive device. These devices are designed to release the pressure in the system and allow water to flow at a pre-determined temperature. Many of the heads we see have glass bulbs in the center. Here is a color coding chart of the temperature ratings of sprinkler heads. 

1Temperature Characteristics.
6.2.5.1 Automatic sprinklers shall have their frame arms, deflector, coating material, or liquid bulb colored in accordance with the requirements of Table 6.2.5.1 or the requirements of 6.2.5.2, 6.2.5.3, 6.2.5.4, or 6.2.5.5.

Table 6.2.5.1 Temperature Ratings, Classifications, and Color Codings 
Maximum Ceiling Temperature Rating 
Temperature 

°F °C °F °C Temperature Classification Color Code Glass Bulb Colors 

100 38 135-170 57-77 Ordinary Uncolored or black Orange or red 
150 66 175-225 79-107 Intermediate White Yellow or green 
225 107 250-300 121-149 High Blue Blue 
300 149 325-375 163-191 Extra high Red Purple 
375 191 400-475 204-246 Very extra high Green Black 
475 246 500-575 260-302 Ultra high Orange Black 
625 329 650 343 Ultra high Orange Black 

6.2.5.2 A dot on the top of the deflector, the color of the coating material, or colored frame arms shall be permitted for color identification of corrosion-resistant sprinklers.
6.2.5.3 Color identification shall not be required for ornamental sprinklers such as factory-plated or factory-painted sprinklers or for recessed, flush, or concealed sprinklers.
6.2.5.4 The frame arms of bulb-type sprinklers shall not be required to be color coded.
6.2.5.5 The liquid in bulb-type sprinklers shall be color coded in accordance with Table 6.2.5.1.

Indicating control valves are required to be secured. It is very important to document the position of the indicating control valve (usually an OS&Y) and the method used to secure it. Some systems have a tamper switch while others are secured with seals or chains and locks. A tamper switch being altered, locks or chains missing or out of place, or sprinkler heads being covered may indicate that the system was purposefully rendered non-operational.  NFPA 13 gives a few options of how to secure the control valve. NFPA 101 (Life Safety Code) specifies the occupancies that are required to have supervised sprinkler systems. This means that an electronic signal (supervisory signal) is sent when a device is impaired or non-functional. The system should also send an alarm or water flow signal when the system activates.

Activated head(s) may help indicate the area of origin because the heads will only release when they reach their temperature rating. This will also give you an idea of the temperature at the ceiling. 

Some sprinkler systems are connected to a fire alarm control panel. Depending on the age and sophistication of the panel, the alarm company can give you important information like the time of the activation of the flow switch and if smoke or heat detectors activated and their location.

The fire department connection is the place where the local fire department connects their apparatus to the sprinkler system from outside of the building to provide additional water and pressure. This connection is located above the control valve so that water can be provided into the system regardless of the position of the control valve. You should check the fire department connection for maliciously damaged threads or foreign objects placed inside the connection.

Make sure that there is water pressure on the system. There was a situation recently where a water valve was turned off so a new riser could be installed to service a building. The contractor and water company failed to realize that the valve serviced a second sprinkler riser in the same area. If a fire would have occurred, there would have been no water to supply the system.

When conducting an investigation in a building with a sprinkler system, it is important to document all of the components of the system. 

Some sprinkler manufactures have had recalls. Check for recalled sprinklers on the Consumer Product Safety Commissions website at www.cpsc.gov .
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