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About 

Maple Armor

Founded in 2011, in Montreal, Canada, Maple Armor is a designer

and manufacturer of intelligent fire alarm systems for the North

and South American markets.



Maple Armor
Family

Jade Bird Fire

Maple Armor’s parent company, Jade Bird Fire, has been developing and 

manufacturing fire safety systems for over 20 years and has marketed its 

products throughout China and in the world. 

• Asia’s largest manufacturer of fire alarm systems. 

• 10% of its annual revenue is reinvested into R & D. 

• Jade Bird has its own UL/ULC Testing Laboratory allowing for the development 

of Maple Armor’s full product line that meets rigorous test standards. 

• Substantial manufacturing capacity including their fully automated SMT 

production lines, as well as their 30 assembly lines. 

• Jade Bird has been publicly traded on the Shenzhen Stock Exchange since 2019 

(stock code: 002960)

• Recent acquisition of alarm company, France,



OUR CORE VALUES

Innovation Reliability Expertise

Our products are UL and ULC listed. 
A selection of our product is also FM listed.

A guarantee of quality with outstanding Warranty coverage
Research & Development and Production are Certified ISO 9001
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KNOW THE BASIC 
REQUIREMENTS
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BASIC 
REQUIREMENTS

In terms of sound performance

10

APPLICABLE REGULATION

Historically in Canada, the National Building Code prior to the 1995 NBC version did not focus on design 

requirements for voice/alarm communication system with a minimum requirement for audibility. Since the 

application of the 1995 NBC in Canada, fire alarm notification system must reach a sound level above the average 

ambient sound, with precise performance level to be achieved. 



APPLICABLE REGULATION

National Building Code 

NBC 2015

3.2.4.17. Alert and Alarm Signals
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Key points to remember for proper design:

1) In a 2-stage system | the same audible signal 

devices are permitted to sound the alert and the 

alarm signals

2) If audible signal devices with voice reproduction 

are intended for paging and similar voice message | 

alert signals and alarm signals take priority 

3) Audible signal devices shall not be used | for 

playing music or background noise

1) In a 2-stage fire alarm system described in Sentence 3.2.4.4.(2), the same audible

signal devices are permitted to be used to sound the alert signals and the alarm signals.

2) If audible signal devices with voice reproduction capabilities are intended for

paging and similar voice message use, other than during a fire emergency, they shall be

installed so that alert signals and alarm signals take priority over all other signals.

3) Audible signal devices forming part of a fire alarm or voice communication

system shall not be used for playing music or background noise.



APPLICABLE REGULATION

National Building Code 

NBC 2015

3.2.4.18. Audibility of Alarm Systems 3.2.4.18. Audibility of Alarm Systems
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Key points to remember for proper design:

✓ 1) Alarm Signal clearly audible | throughout the floor 

area

✓ 4) Maximum of 110dBA in any normally occupied area.

✓ 5) Sleeping room in Residential or Care occupancy | 

need to reach sound pressure level of 75dBA

✓ 6) Audible signal device within a floor area | Sound 

Pressure Level of 10 dBA above the ambient noise level 

without being less than 65 dBA

1) Audible signal devices forming part of a fire alarm system shall 

be installed in a building so that

(a)  alarm signals are clearly audible throughout the floor area, and

(b) alert signals are clearly audible in continuously staffed 

locations, and where there are no continuously staffed 

locations, throughout the floor area.

2) The sound pattern of an alarm signal shall conform to the 

temporal pattern defined in Clause 4.2 of ISO 8201, “Acoustics –

Audible emergency evacuation signal.”

3) The sound pattern of alert signals shall be significantly different 

from the temporal patterns of alarm signals.

4) The fire alarm signal sound pressure level shall not be more than 

110 dBA in any normally occupied area.

(5) The sound pressure level in sleeping room from a fire alarm 

audible signal device shall be not less than 75 dBA in a building of 

residential or care occupancy when any intervening doors between 

the device and the sleeping room are closed.

6) Except as required by Sentence 5), the sound pressure level from 

a fire alarm system’s audible signal device within a floor area shall be 

not less than 10 dBA above the ambient noise level without being 

less than 65 dBA.



APPLICABLE REGULATION

National Building Code 

NBC 2015

A-3.2.4.18.(2) Alarm Signal Temporal Pattern Alarm Signal Temporal Pattern ISO 8201 
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Key points to remember for proper design:

✓ 2) The temporal pattern of an Alarm signal 
should be in according of ISO 8201 | TEMPORAL 

(T3) PATTERN

➢ NOTE: There is no specification for the type and 

signal pattern for the Alert signal

The temporal pattern of an alarm signal relates to the time during which 
the signal is produced and the intervals between the individual signal 
pulses. The international standard ISO 8201, “Acoustics – Audible 
emergency evacuation signal,” includes a pattern that is becoming widely 
used in different countries and it is appropriate for this pattern to be 
adopted in Canada. The temporal pattern can be produced on most 
signalling devices. Most existing alarm systems can be modified, and this 
pattern could be phased in when the systems require modification. The 
characteristic of the pattern is a 3-pulse phase followed by an off phase. The 
3 pulses each consist of an on phase lasting for 0.5 ± 0.05 s followed by an 
off phase lasting for 0.5 ± 0.05 s sounded for 3 successive on periods and 
then followed by an off phase lasting for 1.5 ± 0.15 s. Figure A-3.2.4.18.(2)-A 
indicates the pattern that is intended.



APPLICABLE REGULATION

National Building Code | NBC 2015

3.2.4.18. Audibility of Alarm Systems
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Key points to remember for proper design:

✓ 9), a) Residential or care occupancy, building | 

separate circuits on each floor area

✓ 9), b) within dwelling units or suites of residential 

or care occupancy | shall be wired on separate 

signal circuits from those not within dwelling units 

or suites 

✓ 10) Audible signal devices shall be installed in | 

Service Space

9) In a building or part thereof classified as a residential or care 

occupancy,

a) separate circuits shall be provided for audible signal devices on 

each floor area, and

b) audible signal devices within dwelling units or suites of residential or 

care occupancy shall be wired on separate signal circuits from those 

not within dwelling units or suites of residential or care occupancy.

(See Note A-3.2.4.18.(8) and (9).)

10) Audible signal devices shall be installed in a service space 
referred to in Sentence 3.2.1.1.(8) and shall be connected to the fire 

alarm system.

SECTION 1.4 TERMS & ABBREVIATIONS: 

Service space means space provided in a building 
to facilitate or conceal the installation of building 
service facilities such as chutes, ducts, pipes, shafts 
or wires.



APPLICATION
RULES 

In terms of sound performance
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DECIBEL – Sound level is measured in 

decibels (dB)

In physics, the actual noise of a machine is 

measured in dB. To obtain this measurement, 

the instrument must be adjusted so that the 

sound signal, received by the microphone, 

passes through the linear weighting network. 

The dBA weighting is used to measure 

perception in human ears. 

To obtain this measurement, the measuring 

instrument must be adjusted so that the sound 

signal, received by the microphone, passes 

through the A-weighting network.

Weighting A mainly decreases low-frequency 

noise to account for the ear's response to these 

frequencies. 
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INTELLIGIBILITY

AUDIBILITY

Degree of understanding of a message and the ability to be understood

Character that has a sound of being able to be heard

Intelligibility is an assessment of changes in speech that have an impact on 

comprehension. More specifically, intelligibility is concerned with evaluating 

reductions in speech modulation that result in unwanted reductions in 

understanding. Modulation reductions can also be considered a degradation of 

the signal (speech) ratio on noise. 

Frequency limits of sound waves that are perceptible as sounds by the human ear‘’  

(Uv.-Chapman 1956)''
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An emergency alarm or voice communication system ensures a more order to safely evacuate a 
building.  However, if the alarm or emergency communication system is not audible (strong 
enough), or if it is not intelligible (understandable), then the emergency information is not 
properly communicated to the occupants.

Therefore, a safe response to a fire cannot be reliably carried out. In some ways, an inaudible or 
unintelligible system is worse than not having one.

This is due to a possible false sense of security. In the event of an emergency response, Building 
Safety personnel may work on the premise that the occupants of the building are given 
appropriate instructions, when this is not the case.

THE IMPORTANCE OF AN EFFECTIVE SOUND DESIGN 

FIRE ALARM SYSTEM



INTELLIGIBILITY
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AUDIBILITY | INTELLIGIBILITY

▪ Audibility is relatively simple, and the 
deficiencies are normally relatively easy to 
correct.

▪ Intelligibility is a more complex characteristic 
of an installed audio system, involving room 
acoustics speaker placement, and psycho-
acoustic effects. They are many factors that 
affect the intelligibility of messages presented. 
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Some intelligibility factors to consider:

✓ Background noise level (ambient)

✓ The configuration of space according to vocation

✓ The acoustic properties of materials on walls, floors 

and ceilings

✓ Distortion and Bandwidth Quality (HZ) of Sound 

Equipment

✓ Voice messages via a microphone | the ease and 

communication skills of emergency personnel 

(recorded messages are highly preferable)

Psychoacoustics is the branch of psychophysics that studies the relationship between 

the auditory perceptions of human beings and the sounds that reach their ears. 

In terms of sound performance



INTERNATIONAL INTELLIGIBILITY STANDARD |IEC

IEC Standard | Electroacoustic systems for emergency services

▪ The International Electrotechnical Commission is a global standardization organization made up of 
all national electrical engineering committees. The IEC aims to foster international cooperation on all 
standardization issues in the fields of electricity and electronics. 

▪ International Electrotechnical Commission, IEC 60849 Second Edition (1998) states that a minimum 

intelligibility level of 0.7 on the common Intelligibility Scale (IEC) must be met in all areas that require an 

emergency voice/alarm communications system. NFPA 72 references IEC 60849 and an IEC score of 0.70 as the 

preferred method of determining intelligibility. 

▪ The IEC is not a method of measuring intelligibility itself but is a standardized scale to which a variety of 

measurement methods are correlated. 

20



REVERBERATION
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In terms of sound performance

Reverberation is the effect of sound being reflected 

off of surfaces from many different directions.

Reverberation is essentially the effect of many small 

echoes.

Because reverberation contains portions of the 

original speech delayed from the original source,

the reverberant sound becomes noise, interfering 

with intelligibility. 



22

Source of 
environmental noise 

to consider

The reference level is the 

maximum allowable level of 

continuous noise during a 

full eight-hour shift.

❑ It is 85 dBA in most 

jurisdictions in Canada.

❑ But it’s 90 dBA in Quebec. 

❑ And 87 dBA in 

organizations that 

comply with Canadian 

federal regulations.

ULC-S524-14 Table C1 | Ambient Noise Absorption Sound



DESIGN PRINCIPLES
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SOUND MATH | AUDIO When the decibel is used to express SPL, 
the reference sound pressure is 20 x 10-6 
Newtons/m² which is approximately the 
threshold for hearing for a normal listener. 

When using a sound meter (dB) to 
measure, the meter is performing the 
calculation between the received SPL and 
the reference SPL.

24

In terms of sound performance

SPL: Sound Pressure Level dB

Sound engineers use decibels (dB) to express 

ratios between levels, such as power, Volts, 

amps and sound pressure levels (SPL). 

Known formula for electric power 

calculation (P).
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3dB RULES

Calculating power versus sound 
pressure. 

POWER (Watts) X 2 = + 3dB

POWER (Watts) = - 3dB

2

Example: Based in a room with an ambient noise 

level of 76dBA.

POWER (Watts)
dB at 10 FT

(3 meters)
Result

1/2 84 Not enough loud

1 87 Enough loud

2 90 Too loud (?)

Consider that at all times it is necessary 

to reproduce a sound pressure level 

greater than 10dBA of ambient noise.

When multiple sound sources are combined, there is 

an increase in SPL. However, you cannot

add decibels directly base on this calcul: 

90 dB + 90 dB is not 180 dB but 93 dB.

Doubling the power translates into an increase of 

+3 dB in SPL increase.



INVERSE SQUARE LAW

Inverse Square Law 

▪ The INVERSE SQUARE LAW applies 
in propagation of sound when it 
comes to giving its intensity to a 
given distance from a sound source. 
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This inverse square law refers to the 

intensity of sound. 

I being the intensity of sound, p is the 

pressure of sound, and r the distance 

from the source of the sound.

However, because sound pressures are more 

accessible to be measure, this law is 

sometimes also referred to as the "reverse 

of distance law’’. 

.

.



INVERSE SQUARE LAW | REVERSE DISTANCE LAW

Inverse Square Law | Reverse Distance Law 
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I being the intensity of sound, p is the 

pressure of sound, and r the distance from 

the source of the sound.

.

.

The level of sound pressure (amplitude) falls 

inversely proportional to the 1/r distance from 

the sound source which is the reverse distance 

law. 

Acoustic pressure (SPL) decreases by (-)6 dBA 

when the distance between the source is 

doubled to 1/2 (50%) the initial value of the 

sound pressure. 

1/r



95dBA 89dBA 83dBA 77dBA 71dBA 65dBA

20’ 40’ 80’ 160’10’

3,1m 6,1m 12,2m 24,4m 48,8m

SOURCE

Maximum sound emission of 95 dBA, allowed by the NBC

Minimum Sound 
Signal of 65dBA

Minimum Sound Signal of 75dBA 
where peoples are sleeping 

INVERSE SQUARE LAW | REVERSE DISTANCE LAW

Scenario 

according to 

NBC 

3.2.4.18.4)

Health & Safety Regulation 85dBA or 90 dBA , Federal 87 dBA

Minimum 10 dBA over Ambiant Noise

Acoustic pressure 
(SPL) decreases by 
(-)6 dBA when the 
distance between 
the source is 
doubled
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TABLE ULC-S524-14
DISTANCE AND LOSS 
OF SOUND

Table C5 demonstrates the principle of 
the Inverse Square Law or reverse 
distance. 

Acoustic pressure (SPL) decreases by   
(-)6 dBA when the distance between 
the source is doubled. 

Table C6 demonstrates the dBA loss of 
sound performance caused by 
different materials such as doors, 
gypsum or concrete walls. 



VOICE COMMUNICATION 
SYSTEM | SPK
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Guide to good voice Intelligibility

✓ The ambient noise
✓ Materials present| absorption of sound
✓ Volume of the Voice message
✓ Reverberation creates delay to earing
✓ Distribution and spacing of sound devices
✓ Device installation height 
✓ Device type, performance and dispersion 

characteristic

Base on ULC-S524-14

Factors for improving intelligibility

❑ Reduced spacing between sound devices

▪ Allows lower powers to be applied 

▪ Larger number of Speakers (SPK)

❑ Distance between listeners and SPK

❑ 10m (33’) or less

❑ Spacing twice the height of the ceiling

A9.2.1, (B), A)



Maximum 10m/ 33’

12’/ 3,65 m

24’ / 7,3 m

Spacing twice the height 
of the ceiling

VOICE COMMUNICATION (SPEAKERS) | HEIGHT VS DISTANCE INSTALLATION

Installation suggest as per ULC-S524-14

Recommendation based on height

Recommendation based on spacing



SOUND LEVEL MESUREMENT METHOD

Methodology based on ULC-S524-14

▪ Use a calibrated sound level meter 

▪ Take ambient noise readings before fire alarm signals

▪ Take the measurement by holding the sound meter 1.5 m from the floor and;

• minimum .5 m from reflective surfaces and;

• keep the sound meter away from his body and;

• be 1m from the center of the room and;

• avoid harmful ambient noise 

▪ Set the sound meter to weight category (A) and rapid response

▪ Select the integrative or non-integrative measurement mode (take 4 readings and average the 3 readings that come 

closest to you) 

▪ Select the best place to find multiple separate rooms on the same floor area, choose the location farthest from the 

area to be measured or the end of a corridor 

▪ See Table C1 to C15 of ULC-S524-14 for more information

32



MANUFACTURER'S RECOMMENDATIONS
SOUND SIGNALLING

▪ New or EXISTING building (built or transformed before the applicable NBC 1995)

▪ Do other Local Authorities’ (AHJ) requirement is applicable? 

▪ Analysis of the existing ambient noise level or by building's purpose (see Table C1, ULC-S524-14) 

▪ Assess the emission of the chosen sound device to the manufacturer's specifications at 3 meters (10 feet) 

▪ Consider the attenuation of sound signals caused by the absorption of materials into the floor area 
environment.

▪ Consider premises that will have an occupation with a closed door. (meeting room, etc.)

▪ Assess the total length of the wiring from the starting point of the circuit to the end. If necessary, communicate 
the result to the Fire Alarm System Manufacturer for the calculation of possible noise emission losses and the 
maximum distance that can be traveled. 

▪ Define the type of wiring gage that should be used and the size of the drivers. At a minimum, drivers must be 
of 16 gage, AND, OR, THE RECOMMENDATIONS OF MANUFACTURER. 

▪ Sound perimeter coverage of the device chosen according to the height of the ceiling.

33
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ULC-S524-14
SOUND SIGNALS 
SYNCHRONISATION

2 devices and more sound signals 

need to be synchronized
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INSTALLATION 
REQUIREMENT 

FOR WALL SOUND 
DEVICES

HEIGHT INSTALLATION WALL SOUND DEVICES

ULC-S524-06 ULC-S524-14 ULC-S524-19

Distance from the ceiling 

Minimum 150mm 

(measured at the upper 

edge device)

Distance from the ceiling 

Minimum 150mm 

(measured at the upper 

edge device)

Distance from the ceiling 

Minimum 150mm 

(measured at the upper 

edge device)

Minimum floor height 

2300mm 

(measured from the top 

device)

Minimum floor height 

2300mm 

(measured from the top 

device)

Minimum floor height 

2300mm 

(measured from the top 

device)

HIGH INSTALLATION WALL SOUND FEATURES SUITES HOME WITH 

SILENCE BUTTONS

Floor height 

1200mm - 1400mm 

(measured from the 

center stop button)

Floor height 

1050mm -1150mm 

(measured from the 

center device)

Floor height 

1050mm -1150mm 

(measured from the 

center device)

Conversion:

150mm = 6 inches

1050mm = 41 inches

1150mm = 45 inches

1200mm = 47 inches

1400mm = 55 inches

2300mm = 91 inches
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TABLE ULC-S524-14
SOUND DISPERSION

Table C8 shows the difference in sound 
dispersion between electronic versus 
electromechanical sound devices. 

Here we perceive that a sound 
reproduced electronically has a greater 
amplitude and intensity in dBA but with 
a reduced angle of dispersion. 
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SOUND LEVEL AND 
FREQUENCY 
INFLUENCE

Table C11 of the ULC-S524-14 shows 
that certain types of sounds that 
emit frequencies between 800 and 
1200 HZ, allow an amplification of 
the Sound Level from the alarm 
signal. 

Low Response 400 to 800 HZ

Peak Response 800 to 1200 HZ

Peak Response 1200 to 4000 HZ



Questions Time
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THANK YOU
VERY MUCH

Lisa Turner – Business Development Manager

647-531-8736 (cell.) lisa.turner@maplearmor.com

Daniel Guérin– Senior Business Development Manager 

438-998-3883 (cell.) daniel.guerin@maplearmor.com

Maple Armor 

8866 boulevard du Quartier, Brossard, QC, Canada, J4Y 0R2www.maplearmor.com

mailto:lisa.turner@maplearmor.com
mailto:daniel.guerin@maplearmor.com

