Smoke Alarm Installer Training

Smoke Alarm 
Installer Training
I. Introductions, Course Structure, 
Course Objectives
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Recognize the need for smoke alarms.



Describe the selection of single-station smoke 

alarms.



Differentiate between the smoke-sensing 

technologies of single-station smoke alarms.

Course Objectives

Introductions
1. Introduce yourself

2. Introduce presentation partners

3. Identify classroom features

a) Emergency exits

b) Water fountains, coffee and refreshments (if available)
c) Restrooms
4. [image: image2.emf]Student introductions – name, agency represented

B. Course structure

1. Approximately two hours (start time, end time)

2. Restroom policies

3. Cell phone policy

4. Question preferences (as topics are covered, or 
during set Q&A times)

5. This is a companior course to Firefighters Serving People with Disabilities Completion of both courses entitles students to receive free smoke alarm equipment for people with disabilities in their community

a) Completion = 70% score on final test

b) Complete paperwork to qualify – see instructor 

C. [image: image3.emf]Several smoke alarms are available 

through the Oklahoma Assistive 

Technology Foundation program.

Kidde P3010L Alarm

Photoelectric

Sealed lithium  

battery

Automatic activation 

once the alarm is 

installed 

Test/Hush button 

for testing

Course objectives – After this course, students will be able to:

1. Recognize the need for smoke alarms.

2. Describe the selection of single-station smoke alarms.

3. Differentiate between the smoke-sensing technologies of single-station smoke alarms.
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Determine the minimum number of smoke alarms needed to meet the requirements of NFPA® 72 for residential structures and HUD guidelines for mobile homes.
5. Describe installation of alert devices for people with disabilities. 

6. Recognize the opportunity to conduct fire and life safety education during smoke alarm installation.
II. Need for Smoke Alarms

Objective 1
Recognize the need for smoke alarms.
Instructor Note: In the 1970s, residents had 12 minutes to evacuate after the smoke alarm sounded before the environment became untenable. In 2004, tests showed the evacuation time had been reduced to 3 minutes

A. [image: image5.png]Ionization detectors are good at
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Smoke alarms are vital to resident safety
1. Smoke spread is fast, deadly

a) Open floorplans do little to reduce spread of smoke

b) Modern furnishing burn faster, produce toxic components
2. [image: image6.png]Photoelectric detectors are more

responsive to smoldering fires
and dense smoke.

oty Rolsion PrototacisSmovs G

- ' A refractory smoke

detector detects
smoke when light
reaches a sensor after

I reflecting off smoke.




Smoke is silent 

a) Smoke can kill

b) Smoke spreads faster than fire, heat

c) Most fatal fires occur while residents are sleeping

3. Smoke alarms alert residents to smoke, wake sleeping residents

B. Smoke alarms most effective when installed correctly – giving away alarms is not effective
1. One alarm per home is not adequate

2. Installation ensures 

a) Appropriate placement

b) Correct number of alarms
C. Installation presents opportunity for fire safety education 

1. NFPA ® 72 assumes residents will wake and travel customary route out the front door using apractivced escape plan

a) Education required to ensure adequate escape time
b) Make and practice family escape plan
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Verify that alarms installed are approved by approved testing authority
1. Underwriters Laboratories - http://www.ul.com
2. ETL Listed Mark from Intertek – http://www.intertek.com/marks/etl/
3. Reliable internet sources – NFPA, Underwriters Laboratories, Center for Disease Control, etc.

NOTE: Make certain the device is listed/approved. Listed/approved components may not come together to make a listed device. 

INSTRUCTOR NOTE: In Atlanta, an agency purchased and distributed 18,500 smoke alarms between 2006 and 2011. The UL mark was fraudulent – detectors had no smoke detection chamber. 
III. Single Station Smoke Alarms
Objective 2
Describe the selection of single-station smoke alarms.
Objective 3
Differentiate between the smoke-sensing technologies of single-station smoke alarms.
A. Single Station Smoke Alarm
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Relatively inexpensive

2. Use same technology as hard-wired alarms 
3. Easy to install
4. Do not require licensed electrician to install

5. Most not interconnected - Activation of one does not activate all

a) Some brands have interconnected models – First Alert, Kidde

6. Require battery, replacement – Gentex is A/C
a) Replace smoke alarms every 10 years

b) Some Public Service Announcements remind people to change their batteries when they change clocks for Daylight Savings Time

c) Newer alarms have long life batteries

7. Require maintenance

a) Test monthly

b) Gently vacuum to remove dust, insects, cobwebs

c) Keep free of paint

B. Smoke Sensing Technologies
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Ionization – Activate more quickly for fast flaming fires with little visible smoke
a) React to ionized molecules in the chamber
b) Advantages of ionization alarms

(1) Cheaper than other types of smoke alarms

(2) Very good at detecting fast flaming fires with little visible smoke

(3) Suitable for general use

(4) Less prone to nuisance alarms due to dust and insects
c) Disadvantages of ionization alarms

(1) Susceptible to nuisance alarms due to cooking vapors

(2) May be slow to respond to slow smoldering fires
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Photoelectric (optical) – More responsive to smoldering fires and dense smoke
a) React to smoke when light reaches a sensor after reflecting off smoke particles

b) Advantages of photoelectric alarms

(1) Good for detecting smoldering fires and dense smoke

(2) Less prone to nuisance alarms due to cooking vapors and steam
(3) Suitable for general use
c) Disadvantages of photoelectric alarms

(1) Prone to nuisance alarms due to dust and insects – must be kept clean

(2) More expensive than ionization alarms

3. [image: image11.png]False alarms are more than
an annoyance.

f ‘Annaying




Considerations/discussions about technologies

a) Each has merit – install both or dual-sensor
b) California Fire Marshal study shows both offer protection
c) NFPA® says for best protection, it is recommended both (ionization and photoelectric) technologies be in homes
4. Combination Ionization/Photoelectric 
a) Combine two technologies to detect smoke, products of combustion
b) Alarm can be activated by either of the sensors within the unit
c) Combination gives benefit of both technologies
C. Smoke alarms may have additional features

1. Sealed battery

2. Long-life battery

3. Mute/hush feature silent – discourages user from disabeling alarm by removing battery
4. Lights

5. Smoke/Carbon Monoxide alarm in one unit

6. Battery operated alarms that communicate with each other ( such as First Alert One Link)
7. Talking alarms that allow users to record a custom message
8. Easy-access battery drawer, don’t have to take down to change battery
D. Features of smoke alarms used by Oklahoma Assistive Technology Foundation program 

Instructor Note: Update this section to incorporate the alarms being offered with your specific program. 
1. Kidde PI9000
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Ionization/Photoelectric

b) 9V front loading batter can replace with long life lithium battery
c) Test button
d) Hush feature

e) 10-year life
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Kidde P3010L Alarm
a) Photoelectric

b) Sealed lithium battery
c) Has new smoke entry system - Allows direct smoke path to the photoelectric sensor to detect regular and slow, smoldering fires

d) Automatic activation once the alarm is installed

e) Reduces false alarms
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Gentex smoke alarm: (for people who are deaf)

a) Photoelectric smoke alarm

b) Plugs into a wall outlet and is secured with a bracket - Bracket secures cord to prevent it from being unplugged

c) T3 audible signal that works with alert devices – Includes 9v backup battery for T3 signal (not strobe)

d) 177 candela strobe light – Visual alert when not in bed

e) Follow manufacturer’s instructions for cleaning, maintenance
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Ask students: What are the two common smoke sensing technologies used in single-station alarms? 
Answer: Ionization, Photoelectric

Ask students: Which technology is most prone to false alarms from cooking?  Answer: Ionization

Ask students: Which technology is best at detecting smoldering fires and dense smoke?  Answer: Photoelectric

Ask students: Which technology is best at detecting fast flaming fires with little smoke?  Answer: Ionization

Ask students: Which technology is most prone to false alarms from dust and insects?  Answer: Photoelectric
IV. Smoke Alarm Locations and Installation
Objective 4
Determine the minimum number of smoke alarms needed to meet the requirements of NFPA® 72 for residential structures and HUD guidelines for mobile homes.
A. Considerations for Smoke Alarm Installation
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Smoke alarms give a warning that there is a fire in the home

a) Designed to alert residents to fires that occur while residents are sleeping

b) Only give a few minutes warning to escape – critical that they are installed properly to alert at earliest opportunity

2. Smoke alarms should be installed where the smoke is most likely to go

a) Smoke will rise and take path of least resistance

b) If smoke alarm placed too low on wall, 
it takes longer for smoke levels to build up to trigger alarm
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NFPA® 72 Code Requirements for Smoke Alarm Placement in Existing Construction
1. Minimum alarm requirements

a) One alarm on every level of the home
b) One alarm in every sleeping room, including guest rooms

c) One alarm outside each sleeping area – include living rooms where guests, residents may sleep

(1) No further than 21 feet (6.5 m) from the sleeping room door
(2) “Upstream” between door(s) and source of smoke 
2. Placement on walls, flat ceilings
a) [image: image18.png]Summary
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Top of the alarm more than 4 inches (100 mm) below the adjoining ceiling

b) Top of the alarm less than 12 inches (300 mm) below the adjoining ceiling

c) On ceiling, edge of alarm more then 4 inches (100 mm) from the adjoining wall

3. [image: image19.png]Several smoke alarms are available
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Technology Foundation program.

Photoelectric

Plugs into wall
outlet

Lithium Battery

90 db alarm

177 candela strobe
light

Gentex Series 7130LS.




Placement on sloped, peaked ceilings
a) Place within 36 inches (900 mm) of highest point, measured horizontally
b) Dead air at peak may prevent smoke from reaching unit
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Placement at the top of stairways

a) Place where smoke will travel due to chimney effect

b) Do not place on sloped ceiling above stairs

C. Installation in mobile homes 

1. Alarm in every room

2. On inside walls ONLY

3. No outside walls, ceilings – sun’s radiant heat through walls, roofs can alter response effectiveness
[image: image21.png]Ensure alarms are approved by a
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Ask students: What are the minimum smoke alarm requirements in existing residential construction? In mobile homes?
Answer: One alarm on every level of the home, 
One alarm in every sleeping room, including guest rooms
One alarm in each hallway, no further than 21 feet (6.5 m) from the sleeping room door.
In mobile homes, one smoke alarm in each room, mounted on inside walls.
Ask students: How far should wall-mounted smoke alarms be placed from the ceiling? Answer: More than 4 inches, less than 12 inches
Ask students: Where should smoke alarms be placed on a sloped ceiling, relative to the peak?  Answer: Within 36 inches (900 mm) of highest point, measured horizontally, BUT not within 4 inches of the peak.
D. Placement to avoid nuisance (false) alarms
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Nuisance alarms 

a) Annoying

b) May cause complacency – Residents may not respond, assume all alarms are false

c) May disconnect battery, remove alarm to silence false alarms

2. Common causes of false alarms
a) Vapors from cooking

b) Smoke - cigarette, “recreational,” cooking, fireplace

c) Dust

d) Steam

e) Cobwebs, insects

f) Temperature variations

3. [image: image23.png]Avoid these sources of false alarms.
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Avoid nuisance alarms by placing smoke alarm
a) More than 12 inches (300 mm) away from fluorescent lights

b) More than 3 feet (900 mm) away from 
(1) Kitchen or bathroom doorway

(2) Forced air vents

(3) Ceiling fans, ventilation fans

(4) Air conditioner units

c) More than 10 feet (3 m) away from 

(1) Damp, humid, steamy areas

(2) Bathrooms with showers

d) More than 20 feet (6 m) away from – 
or as far as possible
(1) Stove

(2) Furnace

(3) Water heater

(4) Space heater

(5) Wall heater

e) Areas where temperatures are regularly below 40°F (4°C) or above 100°F (38°C)

(1) Unheated buildings

(2) Outdoor rooms, porches

(3) Unfinished attics or basements

4. Smoke alarms must be replaced every ten years

a) Lose detection ability over time

b) Write replacement date on back of alarm before installing

E. [image: image24.png]Alert equipment supplements smoke
alarms for people with disabilities.
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Placement guidelines summary
1. Use your best judgement – no home is perfectly designed to match these guidelines

2. Install the number of alarms needed to protect the home

3. Write the replacement date on the alarm

4. Do not remove existing alarms 

Break 10 Minute 
[image: image25.png]Summary
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Learning Activity: Smoke Alarm Placement

Instructor will distribute floor plan handouts. Instructor and class will work through two onscreen floorplans as examples. First slide shows floor plan with no smoke alarms. Students decide where to place smoke alarms based on guidelines provided in class. Instructor then reveals second slide with recommended placements, and discusses placement with the class.
Students then work on their own to mark placement of smoke alarms on the four floorplans in the handout. 

When finished, the instructor reviews the four floorplans on the overhead as with the examples.
Have students sketch their own homes on the Escape Plan Grid and note appropriate smoke alarm installation locations.
V. Alert Equipment for People with Disabilities
Objective 5
Describe and demonstrate installation of alert devices for people with disabilities.
A. [image: image26.png]Summary
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Lifetone alert device
1. Not a smoke alarm – it is a listening device
2. Alerts when hears audio signal from smoke alarm that has detected fire/smoke
a) Emits a 520 Hz low frequency audible signal (low and loud)

b) Displays “FIRE” on screen
c) Bed shaker vibrates bed or pillow 
3. Not recommended for use as alarm clock

a) Users may hit “snooze” instead of escaping

b) Alarm clock can cause nuisance alarms

B. Install as supplement to smoke alarms
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Place at the bedside or within six feet of the bed

2. Face screen and speaker toward bed/user
3. Place the bed shaker under bed or pillow
4. Power the unit

a) Place backup batteries in unit

b) Plug unit into wall outlet

5. Plug in bed shaker – place under mattress or pillow

6. Lifetone Quick Set Up as directed by manufacturer’s instructions

a) Put batteries in unit (if BATT is on the display the batteries are not installed correctly)

b) Plug in bed shaker

c) Press the red TEST/SILENCE (RED button on the back of the unit) – The word TEST will stop flashing for 30-50 seconds

d) Test the most remote smoke alarm to activate the Lifetone - located farthest from the unit 

(1) Press and hold the test button 

(2) Allow 2-6 alarm cycles

(3) The Lifetone alarm will sound

(4) Push TEST button to silence

e) Set the clock

f) Turn off the alarm – No bell shown on screen

7. Lifetone screen messages

a) BEDS – Bed shaker not fully connected

b) BATT – Low battery

c) No red glow on screen – Unplugged, operating on battery power

C. Easy reset for consumer

1. Plug in

2. Push TEST, wait for screen to flash

3. Activate most distant smoke alarm

4. Press TEST Slilence button

Learning Activity: Demonstrate Lifetone Set Up
Instructor will distribute Lifetone Quick Set Up. Each student will demonstrate setting up the Lifetone utilizing the handout, Lifetone Quick Set Up.  The Instructor will use a T3 Smoke Alarm in testing mode to sync to the Lifetone to ensure proper set up. 
VI. Home Fire Safety and Family Fire Drills

Objective 6
Recognize the opportunity to conduct fire and life safety education during smoke alarm installation.
A. [image: image28.png]Modern furnishings and construction
materials make smoke alarms vital to
resident safety.
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Four Key Messages

1. Fall prevention

2. Poisoning Prevention

3. Home Safety Survey

4. Family Escape Plan

B. [image: image29.png]Smoke alarms alert residents to smoke
and awaken sleeping residents.
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Fall prevention

1. Keep hallways, stairs, doors clear

2. Keep paths of travel well-lighted
C. Poisoning Prevention

1. Prescription drugs are number one cause

2. Keep all medicines, toxic substances in secure locations

3. Follow instructions – Take medication in well-lighted area
D. [image: image30.png]NFPA® 72 lists requirements for smoke
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Home Safety Survey

Instructor Note: Refer to Home Safety  Inspection Checklist for detailed information, additional discussion points.
1. Outside

a) Ensure house number, property identification can be seen from street

b) Create fire breaks, defensible space

c) Remove trip hazards

2. Cooking

a) #1 cause of home fires, #2 cause of home fire deaths

b) Keep appliances, surrounding area clean and clear

c) Establish safe zone

d) Use cooking timer

3. Heating

a) Electric space heaters

b) Gas-fueled space heaters

c) Fireplaces, wood-burning stoves

4. Electrical

a) Extension cords

b) Electrical cords

c) Electrical outlets

5. [image: image31.png]Install alarms in air flow areas near




Candles

a) Safe placement

b) Alternatives

(1) Flameless candles

(2) Rechargeable flashlights

6. Smoking - #1 cause of nome fire deaths
a) Smoke only outside 
b) NEVER smoke in bed

c) NEVER smoke near medical oxygen

7. Hazardous materials

a) Flammable liquids

b) Propane

8. Inside

a) Adequate lighting

b) Escape path

c) Hand rails

d) Dryer vented outside

e) Appliances, hazarodous lighting

E. [image: image32.png]Install alarms in air flow areas near
the ceiling where smoke will travel.
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Family Escape Plan

1. Smoke alarms will not protect 

a) Children home alone

b) Fire started by smoking in bed

c) Fire caused by cleaning with gasoline

2. Family emergency escape plan

a) Create escape map

b) Practice fire drill every six months – including at night

c) Include family members who may need assistance

d) Meet a family meeting place outside home

3. Make certain escape routes are clear

a) Keep hallways, stairs, doors clear

b) Make sure windows, doors open easily

c) Make certain doors, windows not blocked by furniture 
d) Consider escape ladder for multi-story home

e) Crawl low under smoke

f) Feel doors before opening – If hot, find another way out

NOTE: See Ok AT Home Fire Safety Solutions Smoke Alarm Project messages for additional home safety messages.
VII. Summary
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Summary

1. Smoke alarms alert residents to smoke, allow time for residents to escape 

2. Alarms are most effective when installed by trained personnel
3. [image: image34.png]Remember these placement guidelines.
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Single station smoke alarms are appropriate for existing residences because they are:
a) Relatively inexpensive
b) Easy to install – no electrician required 
4. Smoke alarms do require maintenance and testing
5. Smoke alarms should be replaced after ten years
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Ionization smoke alarms react more quickly to fast flaming fires with little visible smoke.
7. Photoelectric smoke alarms are more responsive to smoldering fires and dense smoke.
8. Combination Ionization/Photoelectric smoke alarms give the benefit of both technologies.
9. [image: image36.png]Alarm installation provides an
opportunity for education.




Residents have only a few minutes to escape –smoke alarms must be installed properly to alert at earliest opportunity.
10. Smoke alarms should be installed where smoke is most likely to go.
11. [image: image37.png]Alarm installation provides an
opportunity for education.




NFPA® 72 established minimum smoke alarm requirements for existing residences.
a) One alarm on every level
b) One alarm in every sleeping area
c) One alarm in each hallway
12. Smoke alarms should be placed on ceilings or high on walls, out of dead air zones. 
13. [image: image38.png]Alarm installation provides an
opportunity for education.




Proper placement of smoke alarms can reduce the number of false alarms
14. No home will perfectly match the guidelines – Installers should use their judgment when placing smoke alarms.
15. Alert devices for people with disabilities supplement smoke alarms
16. [image: image39.png]Alarm installation provides an
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Home visits to install smoke alarms present a good opportunity to provide fire and life safety education
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Fire and life safety visits should include four key messages

a) Fall Prevention

b) Poisoning prevention

c) Home safety survey

d) Family escape plan
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