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PROTECTIVE SYSTEMS
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CLASS ASSIGNMENT

Prior to this lesson:
Read Firefighter's Handbook, Chapter 12, 
pages 293-320

Length:
4 hours, 30 minutes

Equipment/Supplies:
Course outline


Transparency masters--Chapter 12


PowerPoint Presentation--Chapter 12


Overhead projector, slide projector, or LCD display


Sprinkler heads, wedges, and sprinkler tongs

OBJECTIVES

After completing this lesson, students should be able to:

· Identify the value of protective systems in protecting life and property.

· Identify and explain the operation of the various types of detection systems in protecting life and property.

· Explain and recognize the types of sprinkler heads and how they operate.

· Identify the various types of sprinkler systems and the components of each type.

· Identify the piping arrangements of sprinkler systems and connections.

· Demonstrate how to connect to a fire department connection.

· Identify control valves for systems and explain their operation.

· Explain the methods used to return a sprinkler system to service.

· Demonstrate techniques for stopping a flowing sprinkler head.

· Identify standpipe classes and types of systems.

· Identify piping and connections for standpipe systems.

· Demonstrate how to connect supply and attack lines to standpipe 
connections.

· Identify alarm systems for protective systems.

· Explain fire department procedures at protective properties.

· Identify other protective systems, their components, and the benefits and hazards.

INTRODUCTION

Firefighter's Handbook, page 295

Time: 10 minutes
Key Points

· Protective systems help protect lives and property by detecting and/or suppressing fires.

· Suppression systems are devices that help firefighters in controlling fires.

· Suppression systems are also called auxiliary appliances.

· Some detection systems require people to activate the alarm. Others can detect a fire almost at its ignition and sound an alarm.

· Sprinklers and standpipes are the two main suppression systems.

· Most suppression systems use water. However, dry and wet chemicals, inerting gases, and halogenated agents are also available.

DETECTION SYSTEMS

Firefighter's Handbook, pages 295-299

Time: 30 minutes
Key Points

· Detection systems discover the fire or other problem and notify people of the problem.

· Some detection devices are part of a fire suppression system, and others activate suppression systems.

· Detection systems should also be connected to a fire alarm system.

People or Manual Systems

· People can alert other building occupants and can call the fire department after discovering a fire.

· Some buildings are equipped with a manual fire alarm system that requires a person to discover the fire and then pull a lever or push a button.

· Street box systems are also manual fire alarm systems.

· Manual systems suffer from two typical problems.

· The first is that if they are to work, a person must be present, awake, and alert to discover the fire and then activate the system.

· The second problem is that many manual fire detection systems are local only. They will alert any building occupants but will not summon any additional help.

Heat Detectors

· Heat detectors operate by detecting the heat of a fire at a fixed temperature or as the rising temperature builds at a rapid rate.

· Heat detectors are slow to detect fire, and therefore should not be used for life safety.

· Heat detectors can be the spot type, which covers just one area, or the line type, which covers a larger area.

· There are several types of heat detectors available.

Smoke Detectors

· Smoke and toxic gases are the leading killers of people in the home.

· Smoke detectors are permanently wired, battery operated, or a combination of hard wiring with a battery backup.

· Ionization detectors use a radioactive element that emits ions into the chamber.

· When smoke enters the chamber, the flow of ions to the electrode changes and an alarm is activated.

· Ionization detectors are spot type devices that are inexpensive and are very quick to react.

· Photoelectric detectors use two different methods to detect the smoke of a fire.

· A light obscuration detector has a light beam aimed at a light sensor.

· A light-scattering detector operates by having a light beam aimed at the end of the chamber with a light sensor in an angled-off chamber.

Gas Detectors

· Gas-sensing detectors are designed to detect the presence of a certain gas or gases prior to reaching a concentration that can cause danger.

· Gas detectors can be permanently mounted devices or portable units.

· Fire departments carry gas detectors to check for flammable gases, carbon monoxide, other hazardous materials, and the oxygen content in the air.

Flame Detectors

· There are three types of flame detection devices: ultraviolet (UV), infrared (IR), or a combination ultraviolet-infrared (UV-IR) detector.

· These extremely rapid detectors are designed to protect petroleum and chemical facilities where fast and high temperature fires can occur.

· Ultraviolet flame detectors detect the radiation of high-intensity flaming fires by detecting the light waves emitted in the UV spectrum, which is below the visual light wavelengths.

· Infrared flame detectors detect the infrared radiation of a fire using a photocell, which is above the visual light wavelengths.

· Combined ultraviolet-infrared flame detectors are used to rapidly detect the flames of a fire but without the false alarm problems of the other type of detectors.

SPRINKLER SYSTEMS

Firefighter's Handbook, page 299

Time: 10 minutes

Key Points

· Sprinkler systems are designed to automatically distribute water through sprinklers that are placed at set intervals on a system of piping.

· Most sprinkler heads detect the heat of a fire and begin to apply water directly over the source of the heat.

· The NFPA has published standards for the installation of sprinkler systems and their inspection and maintenance.

SPRINKLERS AND LIFE SAFETY

Firefighter's Handbook, pages 299-300

Time: 15 minutes

Key Points

· Sprinkler systems were originally designed in the late 1800s to protect property.

· Sprinkler systems are highly effective. Most malfunctions are a result of human action such as improper maintenance or turning off the water supply.

· In 1975, the first standard on residential sprinklers was developed.

· Residential sprinklers are designed with the focus on life safety more than to protect property.

· Sprinkler systems are not totally effective for life safety in some types of fires.

· Slow burning and smothering fires produce fatal quantities of smoke without generating enough heat to activate the system.

· Protecting against all situations is impossible, but residential sprinkler systems, combined with an effective smoke detection system, allow maximum life safety.

SPRINKLER HEAD DESIGN AND OPERATION

Firefighter's Handbook, pages 300-303

Time: 25 minutes

Key Points

· Sprinkler heads are the key component of the system.

· More important are the heat-sensitive parts that usually detect heat and apply water to the fire.

· Sprinkler heads come in many designs, which affect performance.

· Old style sprinklers, which were manufactured up to the 1950s, deflected the majority of the water toward the ceiling to further break up its patterns.

· The new style or standard sprinklers have a much even flow across the coverage area and do not bounce water off the ceiling.

· Standard sprinklers are marked with SSU (Standard Sprinkler Upright) or SSP (Standard Sprinkler Pendent) on the deflector.

· Upright sprinklers have the head vertically above the piping with the deflector at the top.

· Pendents have the head suspended below the piping with the deflector at the lowest point.

· The design of sidewall sprinklers allows them to be placed near the wall.

· The operation of a sprinkler head begins with the fire's heat raising the temperature of the sprinkler head and its fusible element to its fusing point.

· There are three types of fusible elements.

· The first is a fusible link, which has a metal or solder that melts at a fixed temperature.

· The second is a bulb filled with a liquid, leaving only a small air bubble, which expands and bursts at a fixed temperature.

· The third is a chemical pellet that melts or bursts and the levers holding the cap then fall out, allowing water to flow.

· A newer innovation is an on/off head that operates at a fixed temperature.

TYPES OF SPRINKLER SYSTEMS

Firefighter's Handbook, pages 303-307

Time: 30 minutes
Key Points

· Specialty sprinkler systems include some combination-type sprinkler systems and systems that cannot meet the standards for some reason.

· Even if a system does not completely meet a standard, it provides a higher measure of protection than if no protection were available.

· Fire departments using special systems should become familiar with their limitations.

Wet Pipe Systems

· A wet pipe sprinkler system has automatic sprinklers attached to pipes with water under pressure all the time.

· The wet pipe system is the simplest sprinkler system in design and operation.

· The alarm line piping usually has a retard chamber that acts to prevent false alarms from a sudden pressure surge in the water supply.

· A wet pipe system has three more valves: a control valve, the main drain, and an inspector test valve.

Dry Pipe Systems

· In a dry pipe system, air under pressure replaces the water in the system to protect against freezing temperatures.

· When a sprinkler head is fused by heat, air is first discharged.

· As the air pressure drops below the pressure of the supply water, the clapper valve is opened and locked.

· Dry pipe systems are slower to activate.

· Many systems have an exhauster or accelerator to speed up the operation of the dry pipe valve.

· Dry pipe systems are used in unheated buildings, buildings that refrigerate or freeze materials, and in outdoor applications where freezing temperatures occur.

· The dry pipe system is more complex in design than the wet pipe system, and is also harder to restore.

Deluge Systems

· Deluge systems are designed to protect areas that may have a fast spreading fire.

· All of its sprinkler heads are already open, and when the system operates water flows to all heads, allowing total coverage.

· The system uses a deluge valve that opens when a separate fire detection system senses the fire and sends a signal to trip the valve open.

· Deluge systems are found in aircraft hangers, manufacturing facilities, petroleum handling facilities, and other highly hazardous locations.

Preaction Systems

· Preaction systems are similar to the dry pipe and deluge system.

· This system has closed piping and heads with air under little or no pressure, but the water does not flow until signaled open from a separate fire detection system.

· Preaction systems are used in areas where the materials protected are of high value and water damage would be expensive, such as computer rooms and historical items.

Residential Systems

· Residential sprinkler systems are smaller, more affordable versions of wet or dry pipe sprinkler systems.

· They are designed to control the level of fire involvement so that residents can escape.

· Residential systems use a check valve, water flow alarms, and drains.

· Some residential alarms use antifreeze to protect all or part of the system.

SPRINKLER SYSTEM CONNECTIONS AND PIPING

Firefighter's Handbook, pages 307-309

Time: 20 minutes

Key Points

· The connections and piping for a sprinkler system provide the water from its source to the heads, and they comprise most of the system.

· Depending on the requirements of the system and the water source, a fire pump may be included.

· A fire department siamese connection is a secondary water source, which allows pumpers to supplement the water supply.

· The fire department connection is usually piped in past the main control valve and can supply the system even if the main control valve is closed.

· Another required valve in most systems is a backflow preventor.

· The system may have other control valves and check valves, and will have a water control valve if connected to a public water supply.

· Next in line is the main control valve, which is of the wet, dry, deluge, or preaction type as described earlier.

· Above that is the riser, which feeds the mains that feed the cross mains to the branch lines.

· Tamper alarms alert the alarm company whenever someone operates the valve, and unauthorized valve operations are quickly checked to prevent criminal acts.

· Firefighters should be able to properly connect a supply line to a fire department connection for either a sprinkler or a standpipe.

· When connecting to a siamese, a firefighter should choose the outlet on the far left first. This will allow better access for using a spanner wrench to tighten the coupling.

CONTROL DEVICES FOR SPRINKLER SYSTEMS

Firefighter's Handbook, page 309

Time: 10 minutes

Key Points

· The three main control devices for sprinkler and standpipe systems are the outside stem and yoke valve (OS&Y), the post indicator valve (PIV), and the wall indicator valve (WIV).

· The valves have either a butterfly or gate valve type.

· The OS&Y valve has a wheel on a stem housed in a yoke or housing.

· PIVs and WIVs are similar. One is mounted on a wall, while the other is mounted on a post in the ground.

· Some water control valves may also be of the non-indicating type.

RETURNING SPRINKLER SYSTEMS TO SERVICE

Firefighter's Handbook, pages 310-312

Time: 15 minutes

Key Points

· In the past, fire departments regularly restored sprinkler and other protective systems to service for building owners.

· Today many departments no longer provide this service.

· Fire departments either stop the flowing head or shut the system down.

· Firefighters must understand how to properly shut down either individual heads or the entire system.

· When the fire is completely out, the first step to restore the system is to shut down any pumper supplying the system.

· If the system is to be restored immediately or a large number of heads have opened, either the main sprinkler or a sectional valve should be shut down and drained.

· After the sprinkler heads are replaced, the valves must be reset or reopened.

· The simplest way to stop a sprinkler is to insert sprinkler tongs, wooden wedges, or dowel rods in the frame and orifice of the head.

· The other way to shut off the water flow from open sprinklers is to shut down either the main sprinkler valve or a floor or sectional valve.

· Once the system is shut down and drained, the heads may be replaced.

· When refilling a system, fill the system slowly to prevent damaging the system.

· If the system cannot be restored to service, the fire department can request a fire watch.

STANDPIPE CLASSIFICATIONS

Firefighter's Handbook, pages 312-313

Time: 15 minutes

Key Points

· Standpipe systems are designed to allow firefighters to fight fires in large buildings by prepiping water lines for fire streams through the building.

· Some systems allow both occupants and firefighters to use the system.

· Tunnel systems, such as subway systems, and shopping malls have horizontal standpipe systems.

· Standpipe systems are classified according to the type of intended user, and each class sets requirements for volume and size of outlets.

· Class I systems are designed to be used by the fire department or trained personnel.

· Class II systems are designed for use by untrained building occupants, and have a 1 ½ - inch hoseline attached with a minimum flow of 100 gpm.

· Firefighters using this system should replace the hoseline with one of their own.

· A Class III system can be used by either a trained or untrained person, but the system must meet the Class I requirements for flow.

· Any of these systems may have a pressure-regulating device.

· The types of standpipe systems are differentiated based on their water supply.

· An automatic wet pipe system has a water supply.

· Automatic dry and semiautomatic dry pipe systems use dry pipe until a hose station is opened.

· A semiautomatic system requires an activation valve to be opened manually.

· The manual dry pipe is completely dry and relies on the fire department connection for water supply.

STANDPIPE SYSTEM CONNECTIONS AND PIPING

Firefighter's Handbook, pages 313-314

Time: 20 minutes

Key Points

· Standpipe systems can range from very simple to highly complex ones with multiple connections, risers, water supply sources, and many outlets on each floor.

· The components of a standpipe system include piping, outlets with hose and other attachments, the valves, the fire department connection, and any monitoring devices.

· Piping includes the riser or risers and any attachments needed.

· The outlets are usually placed in the building stairwell or may be a wall-mounted cabinet.

· Any pressure-regulating devices would be attached to the outlet.

· Standpipe valves are similar to the types used on sprinkler systems, including gate valves of various types and check valves, with the addition of hose valves at the outlets.

· The fire department connection(s) is an inlet or siamese device with the protective caps and a raised letter sign marked "Standpipe."

ALARMS FOR STANDPIPES AND SPRINKLERS

Firefighter's Handbook, page 314

Time: 10 minutes
Key Points

· Alarms and monitoring systems are found in most sprinkler systems and many standpipe systems.

· Sprinkler systems are both fire detection and suppression devices.

· Standpipe systems used by building occupants should be monitored to assure the fire department has been notified.

· The movement of a gate valve may electronically or mechanically activate standpipe systems.

· Water flow alarms are also electrical or mechanical.

· A monitoring alarm company notifies the fire department about fires, but its own personnel will respond to tamper alarms.

FIRE DEPARTMENT SPRINKLER AND STANDPIPE OPERATIONS

Firefighter's Handbook, pages 314-315

Time: 30 minutes
Key Points

· Standpipe and sprinkler systems, plus any other protective system, should be part of the fire department's overall strategic plan to provide fire protection for its community.

· The fire department must survey its hazards and also its resources, both public and private.

· The property owner does maintenance, the fire prevention bureau does inspections, and fire companies do the preplanning.

· Preplanning identifies hazards and resources, and some key resources are protective systems.

· For standpipe and sprinkler systems, fire company personnel should know the type of system, the location of connections, two water supply points, and the location of key valves.

· Standpipe operations start with establishing a water supply to the fire department connection with a minimum of one hoseline.

· The pump operator should immediately charge the standpipe system.

· The first arriving unit should have its personnel check the annunciator panel and then go to the reported location of the fire.

· Personnel should have full personal protective equipment, standpipe pack, and forcible entry equipment.

· Sprinkler system operations start with having the information on the building and its systems.

· The first step on arrival is still to establish a water supply to the fire department connection.

· The system should be charged immediately if it is combined with a standpipe system.

· Personnel should advance hoselines into the fire area and conduct extinguishment and overhaul operations.

OTHER PROTECTIVE SYSTEMS

Firefighter's Handbook, pages 315-317

Time: 15 minutes
Key Points

· Many other protective systems are used today.

· The firefighter needs to understand the most common types of protective systems.

· Fire departments responding to the more complex systems should ensure all personnel are familiar with them.

Local Application and Hood Systems

· The local application system is a common type of protective system.

· Local application means that the system is designed to protect only a certain, or local, portion of the building.

· Most local application systems use dry or wet chemical agents.

· Higher temperature cooking units and oils have created the need for 
a new Class K classification. These systems also use dry or wet 
chemicals.

Total Flooding Systems

· Total flooding systems are used to protect an entire area, room, or 
building.

· Total flooding systems can use carbon dioxide or other inert gases, halogenated or clean agents, dry chemicals, or foam as extinguishing agents.

· There are hazards associated with each type of application with which firefighters and building personnel should be familiar.

WRAP-UP

Time: 15 minutes

Key Points

· Protection systems are devices designed to either automatically detect or suppress a fire.

· Firefighters need to understand the value and operation of these systems to protect their communities.

· Sprinkler systems are used for detection and suppression and can apply water or foam to extinguish a fire.

· The four main types of systems are wet pipe with water in the pipes, dry pipes, deluge systems, and preaction systems.

· Each type of system uses a different type of alarm valve, but many of the other features are similar.

· Standpipe systems facilitate manual fire suppression in which people do the firefighting.

· Standpipes supply water in large buildings.

· Building occupants can also use some standpipe systems.

· Standpipe operations require careful coordination of firefighters due to the size of the building involved.

· Other protective systems detect fires and apply other extinguishing agents to fires in proximity to the hazard or fill an entire area.

· Restaurants and kitchens usually have a hood system protecting the cooking areas, while other systems are used to protect high hazards or high value items.

· Firefighters must understand how specialized protective systems work and any hazards of the agents used by these systems.

Assignment

· Read Chapter 13 in Firefighter's Handbook, pages 321-344

· Optional: Complete Firefighter's Handbook Workbook, Chapter 13

Instructor Preparation

PowerPoint Presentation--Chapter 13

Transparency masters--Chapter 13

Overhead projector, slide projector, or LCD display

