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Preface

Like many industries, the fire detection market can be quite complicated
because of the wide variety of technologies, applications and jargon.
Documents and meetings can be filled with hazard names, codes, and
insiders language that is not always easy for the technical sales professional
to decipher.

This handbook was written as a result of the lack of in depth education materials
available for specialty detection technologies. Inside this handbook is a
compilation of information in two sections that introduce the reader to air sampling
smoke detection and linear heat detection technologies, equipment, hazards and
basic installation practices.

This handbook is perfect for the newer technical sales people, as well as the
seasoned professionals. After spending most of my working life in the fire sector,
even | come across things | don’t recognize from time to time.

We hope you find this handbook useful in learning more about both these
technologies and how they are used in various applications.
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Introduction

Definition of an Air Sampling Smoke Detection System

This handbook is a guide that introduces the reader to Air Sampling Smoke Detection
Systems and shows examples of some types of systems for your reference. Please refer
to all local and national codes for further details and instructions.

Inside The Technology

Air sampling smoke detectors come in Standard, Early and Very Early Warning
sensitivities and provide an ‘active’ detection system that sample air from a given area or
fire zone to detect the presence of combustion particles instead of waiting for smoke to
rise to it, as in the case of conventional spot detectors.

Combustion particles are transported to the detector via an integral aspirator that
continuously draws air from a network of supervised sampling pipes each containing
small holes more commonly known as sampling points. Having identified an increase in
airborne combustion particle levels this information is presented as a number of staged
alarms via the detector display and outputs.

Cirrus HYBRID

The Next Generation in Early Warning Smoke and Fire Detection

Cirrus HYBRID

sare)
_
CirrusCCD ProPointPlus CirrusHybrid
Very Early Fire Early Smoke Very Early Fire and Smoke

Typically, over the years early warning smoke detection was done by optical laser based
systems that detect the earliest signs of smoke, or CCD detection that could detect the earliest
signs before smoke. Now the CirrusHybrid Detector can combine both into a single detector
that can see each individually, or combine their detection abilities into a single “Smart Signal”
that allows you to make better decisions.






Applications

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Applications

Air sampling smoke detection systems can provide critical time needed to investigate alarms preventing
injury, property damage or business disruption for all applications. It is important that the system be
designed based on the type of application and all applicable codes. There are five basic application types.
Open area (traditional ceiling detection), High Airflow (air ducts and high velocity applications), Localized
(rooms and equipment inside other rooms), In-Cabinet (sampling the air inside cabinets and enclosures)
and duct detection. Ducts are located in almost every application therefore it is not referenced in the
following application lists.

Below is a list of typical applications types and how the area should be classified for the design.

Note: Some applications can be protected by multiple options.
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Lithium-lon Detection

Lithium-lon Battery
Fire Detection Concerns

Lithium ion or Li-ion battery
storage systems are being built
all over the globe. With the rise
of renewable energy generation,
the power has to be stored. The
most efficient way to store that
power currently is through the
use of Li-ion batteries. These
batteries store energy efficiently
and densely allowing for a lot of
energy to be stored in a small
foot print. These batteries;
however, have a mode of failure
that results in a very difficult fire
for responders to handle.

When the batteries start failing
they generate heat. At a certain
point these batteries reach a
heat threshold called “thermal
run away” where the battery heat
and subsequent fire become
self-propagating. The only way
to stop this propagation is to
return the battery to a
temperature below the thermal
run away point. This problem is
exacerbated by the dense
packaging of these batteries.
Once one battery reaches this
point it can cause the adjacent
batteries to heat to a point where
they too reach thermal run away.

Once these batteries reach this
point, all you can do is contain
the fire and wait for them to cool
below the thermal run away
point. This means detecting the
fire BEFORE thermal run away
is key.

Thermal Runaway

The Hybrid uses a cloud
chamber to detect fires at the
earliest signs, well before
smoke. The cloud chamber
takes microscopic combustion
particles released when
materials thermally break down
and produces a cloud around
only those particles to see the
fire.

A number of tests have been
performed on cloud chamber
detection and the Hybrid proving
the sensitivity of the detection
technology. Specifically in
regards to Li-ion detection, as
the batteries are heating up they
release the combustion particles
the cloud chamber detects.

Because of this, testing on the
Hybrid has shown the capability
to detect the Li-ion battery fire
minutes before the batteries
reach thermal run away allowing
for the equipment to be turned
off and cooled down. This has
been proven further by cloud
chamber detecting and
preventing 5 fires in large
building-scale battery storage
systems.

System Design

While design is dependent
upon the final design of the
application, most systems are
designed following NFPA 72
guidelines and install the
detection on the ceiling of the
area. With smaller “shipping
container” style storage
systems there is a high number
of air changes per minute, the
installation of the air sampling
directly in front of the return air
puts the sample points right in
line of where the smoke/gases
will travel.

Through testing, and based on
design, there are also benefits
to installing the sample points
close to the floor throughout
the container, as the molecular
weight of the chemical
compounds could pull the
original gases down. Putting
detection at the floor and
ceiling can result in quicker
detection depending on
application and design.

Ahhhnihhann




Elevator Fire Detection

Linear Heat Detection
for Elevators

Elevators are a common
application that are in need of
fire detection. NFPA72's section
on elevator recall mention both
smoke and heat detection as
acceptable forms of detection
depending on the requirements
of the individual shaft.

Linear heat detection is a
common form of heat detection
for these applications. The wire
is easy to run inside the
hoistway at each level and in the
pit at the base of the elevator.
When installing the linear heat
detection, the cable needs to be
appropriate alarm temperature
and installed withing 2ft of the
sprinkler head. The cable is then
ran to an equipment room
outside the hoistway ending with
a test switch.

Air Sampling
Fire Detection

Air sampling smoke detection is
another common form of smoke
detection for these applications. For
most hoistways, the detector would
be installed in an equipment room
at the top of the shaft where the
pipe penetrates into the shaft.

The pipe then rings the hoistway
locating several sample points
inside, before penetrating back out
of the hoistway and back into the
equipment room where the pipe run
ends with a test point. The exhaust
of the air sampling smoke detector
is then ran back into the hoistway

Modern
System Design

With the adoptions of NFPA72
2019, these initiating devices now
have a new requirement of being
maintained and serviced outside the
shaft. Both Linear heat detection
and air sampling smoke detection
easily achieve this requirement.
For linear heat detection, the
detection zone starts at the monitor
module, or Box if Leader Cable is
used, running into the shaft before
returning out of the shaft to a test
switch to be used for the NFP
required annual testing of the A
system.

| Cirrus HYBRID
L &

Air sampling detection is similar as
the detector is installed in the
equipment room at the top of the
hoistway, the pipe is ran into and
back of out of shaft, then ending in
a test point which is used for the
NFPA required annual testing of the
system. There is no need to enter
the hoistway to commission,
service, maintain, or test the
system.

A number of states, and cities,
including California, Colorado, and
the city of Atlanta are going beyond
the NFPA 72 2019 requirement and
requiring both smoke detection and
heat detection in their hoistways.
These systems follow the same
installation as shown in the example
images, utilizing both initiating
devices for detection inside the
hoistway.






System Components

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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System Components

Air Sampling systems consist of a detector mounted on a wall or room in an adjacent room
with a power supply and battery back up system usually mounted below or part of a fire alarm
system that provides emergency power for 24 hours in case of a power outage.

The detector has a built in aspirator fan that draws air back through a supervised piping
network from sample holes placed where spot detectors are usually located. The detector then
analyzes the air sample for the earliest signs of smoke or fire and sends a signal to the
building fire alarm panel. This type of detection is called active detection, where the detector
actively draws air to the detector instead waiting for smoke to rise as is typically how spot
detectors operate.

System Components

[ 1. Detector )

2. In-Line Filter
3. Pipe Union
4. 90 Degree Elbow

@ 5. RedPipe Air Sampling Pipe
6. Coupling
7. Pipe Tee
8. Capillary
9. Sample Hole Marker (SHM)
10. 90 Degree Radius Bend
11. Sample Test Point

Typical Air Sampling Smoke
Detection System
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Cirrus HYBRID

The Next Generation in Early Warning Smoke and Fire Detection

» The First and Only Dual Technology “Combined Fire & Smoke” air
sampling Detector

e - The largest sensitivity range of any air sampling detector 0%obs/m -
i 20%obs/m
m;;:;m - HYBRID “Smart Signal” to verify alarms and discriminate false
alarms

 7” full color multi-function touchscreen LCD Display

» Live Camera Stream from up to 6 IP color cameras

CirrusHybrid

Very Early
Fire and Smoke

+ Built-In Troubleshooting Videos

1 - 4 Individual detectors per aspirator(providing up to 4 separately
identifiable areas)

- High performance optical ‘Scatter Chamber Detectors’ (SCD)
« Multiple language, multi-function LCD display

- Simple install and commission process generally without the need
for a laptop connection

¢ Built-In algorithm to reduce unwanted alarms

p | « Airfl itori i
PI’OPOIntPIUS Irriow monltorlng per pipe
Early Smoke

* The only strictly ‘Cloud Chamber’ based Air Sampling Fire Detector
available

* Resistant to unwanted alarms from dust, humidity & temperature
changes

4 * Widest sensitivity range

¢ Full Airflow Monitoring

e 7” full colour multi-function touch screen LCD display

 Live camera stream from up to 6 IP color cameras

CirrusCCD
Very Early Fire



Power Supply Units (w/24 hour battery back up)
PRQyps. 241

Battery backup

The UPS-24L Power Supply or Fire Alarm Power Supply provides
supervised 24 VDC power and 24 hour battery backup for Hybrid Series
detectors. The UPS-24L consists of an enclosure containing a power
supply and charger PCB. The UPS-24L will hold a maximum of two 12v
18Ah, 26Ah, or 44Ah batteries.

Battery Calculation:

Below is an example of a Hybrid series battery calculation. Safe Fire detection offers this
battery calculator free of charge, and it can be found in the Knowledge Library on
www.safefiredetection.com

Battery Calculation for Cirrus Hybrid, CCD, or ProPointPlus Detector(s)

No. of units
1 Unit Type: CirrusHYBRID/CCD v Quiscent Load: Alarm load: Key
Select Number of SCDs: 2 v 745 mA 845 mA v Select data from the drop
Select Blower Speed (%): 100 v 105.5 mA down boxes
Select No. OP relays used in Alarm condition: 5 v Fill in the data in the
highlighted cells
2 Unit Type: None v Quiscent Load: Alarm load:
Select Number of SCDs: 1 v 0 mA 0 mA
Select Blower Speed (%): 100 v 0 mA
Select No. OP relays used in Alarm condition: 0 v
3 Unit Type: None v Quiscent Load: Alarm load:
Select Number of SCDs: 1 v 0 mA 0 mA
Select Blower Speed (%): 100 v 0 mA
Select No. OP relays used in Alarm condition: 0 v
4 Unit Type: None v Quiscent Load: Alarm load:
Select Number of SCDs: 1 v 0 mA 0 mA
Select Blower Speed (%): 100 v 0 mA
Select No. OP relays used in Alarm condition: 0 v
5 Unit Type: None v Quiscent Load: Alarm load:
Select Number of SCDs: 1 v 0 mA 0 mA
Select Blower Speed (%): 100 v 0 mA
Select No. OP relays used in Alarm condition: 0 v
[Other 24V loads | 0 mA |
Total mA | 745 | Totaima 950.5
X X
Standby Hours | 24 | Alarm Hours
Standby Capacity | 17880 | Alarm Capacity 503.765 4= NOTE: The calculation inculdes a derating factor
of 1.06 as detailed in FIA Guide for Power
Supplies
Total Capacity = Standby + Alarm 18383.765
Divide by 1000 20.48 includes 2.1A for power supply board
Battery Safety Factor
Battery Back Up Required 25.60 Amp/Hr
Estimated charger size 2.44 Amps
to be able to recharge the above
batteries within the 24 hour time
required by BS5839



http://www.safefiredetection.com

RnedPipe

RedPipe is the ONLY UL listed fire resistant

3/4" CPVC pipe, approved specifically
for use with any UL Approved
air sampling smoke detector
UL Approved
For Plenum Spaces

NFPA PRINTING ON PIPE

Printed in Both English and Spanish

PIPE FITTINGS

7.5’ Pipe
Lengths Can Be
Shipped Overnight

7.5'(2.3m) OR 15ft(4.5m) Lengths

7.5’ Length 3/4” CPVC
Part #: RP5209

15’ Length 3/4” CPVC
Part #: RP5209-15

Pipe Kit 3/4” CPVC
Covers a 50’x50’ Area

Part #: RP5240

‘}}58#'%

3/4” 90° Radius Bend 3/4” Low Profile

90° Radius Bend

Part #: RP5215X 10/pk Part #: RP5230X 10/pk

r RedPipe r RedPipe ' RedPipe

RedPipe

3/4” 90° Elbow 3/4745° Elbow

Part #: RP5202X 10/pk Part #: RP5203X 10/pk

PIPE FITTINGS

° RedPipe . RedPipe

3/4” Union
Part #: RP5208

3/4” Coupling
Part #: RP5206X 10/pk

CAPILLARY

r RedPipe ' RedPipe

3/4” End Cap
Part #:RP5205X 10/pk

3/4” Tee
Part #: RP5204X 10/pk

O @ O

Quick
"2 Capillary Tubing pisconnect
3/8” tubing

Part #: RP5223 Part #: RP5219 50ft.

3/8” Capillary Tubing

Part #: RP5227 50ft.

TEST POINT
A B
A B C '
' Quick
Air Sample Disconnect
Standard Calibrated Points 2" tubing
Test A Part #: RP5216 Part #: RP5225
Points Note: 2 Required for

B Part #: RP5222
C Part #: RP5223

A Part #: RP5226
B Part #: RP5242

each Capillary Drop

Part #: RP5229 100ft. Part #: RP5239 100ft.



- [ (-
s nearipe /(i
%G
H\ - AIR SAMPLING SMOKE DETECTION PIPE
LY "
My, = EVERYTHING
h = YOU NEED IN
“ = A SINGLE BOX
) =
AR =
&
¢
" PN#RP5240

" No More Pipe Take-offs

Simply Divide your total sq. ft by 2,500
Equals the number of kits you need

New Sample Hole Markers [SHMS)

Now easily identify the sample hole size from the
floor without having to use a ladder. The SHM color
indicates the Sample Hole size determined by the
computer flow calculations. Please refer to the data
sheet for Hole Size and Color Configurations.

5/64 3/32 7/64 1/8 11/64 3/16 13/64

RP5248 RP5249 RP5250 RP5251 RP5252 RP5253 RP5254 RP5255 RP5256




System Types

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Types of Air Sampling Smoke
Detection Systems

It is generally accepted that there are five types of Air Sampling Detection System design.

High Airflow Detection Sampling System

Definition:- A system utilising the airflow created by the air conditioning and ventilation system to carry the
sampled air to the sampling points.

Area Wide Detection Sampling System

Definition:- A system where the air sampling points are sited and spaced as if they are point type smoke
detectors.

Localized Detection Sampling System

Definition:- A system where the air sampling points are arranged and spaced to provide monitoring of
specific pieces of equipment.

Duct Detection Sampling System
Definition:- A system where the air sampling is provided within the ducting of a ventilation system.

In-Cabinet Detection Sampling System

Definition:- A system where the air sampling is provided either directly inside or adjacent to a specific piece
of electronic hardware or control equipment.

High Air Flow

Subfloor |
=

Air Ducts

Sloped Ceilings

inet

T
e




Detector

Air Vents

High
‘ velocity
‘ _ forced air
cooling
—] unit
Path of i
high velocity fggﬁggf "

High Airflow Detection Sampling Systems

High Airflow Sampling Systems are designed to monitor the airflow movement within a room by strategically
positioning the sampling pipe directly in the airflow. This type of detection is usually supplementary to other
forms of detection, as it would have limited detection response when the forced airflow is not operational.

Due to the cumulative effect (air with combustion particles entering more that one sampling point) the
sensitivity of such a system when monitoring a single point of extract or supply may be directly related as
equal to the sensitivity of a central detector. Consultation should be sought with Safe Fire Detection or its
nominated representative where detection is taken from multiple supply and extract points on the same
detector.

Hybrid Series detectors can operate at very sensitive levels when used as a means of High Airflow
Detection and as such are often used to ‘shut-down’ mechanical ventilation systems to enable ‘point type’
detectors to operate more efficiently.

(All sampling points
located directly in the
; airflow of the room at

\ TQ the return air grille of

each air handling unit)




High Airflow System Examples

Air Handling Room Return Air Detection

The sampling pipe is routed
across the return air grill with
sampling holes facing outwards
into the protected area.

]}

Pipe Union

Sampling holes must face into the Sampling Points
air stream or towards the object tc

End|Cap
being protected.

Return Air Grill

Unions are used to allow removal
of air sampling pipe for return air
filter changes or duct cleaning.

Sample holes should be positioned every 6” to 12”
along the sample pipe crossing the grill to obtain a
good cross sampling of air.

Air Handling HVAC / CRAC Unit Detection

Up to 4 air handlers may be protected
from one unit.

Sample pipe may be mounted to the
perimeter of the air handling unit.

Air Handler AirHandler Air Handler Air Handler

Air Handling Air Duct Detection

Air Flow

Sampling return or supply air from a
duct can be done with a probe
extending into the duct.

Sample Pipe

A sealing grommet must be used to
seal the duct preventing outside air
from entering or exiting the duct.

The detector exhaust must be piped
back into the duct downstream from
the sample pipe.

Exhaust Pipe




Area Wide Detection Sampling Systems

Area Sampling Systems are arranged such that the air sampling points are sited and spaced as if they are
‘spot type’ smoke detectors inline with local standards and codes.

This design concept may offer an extremely good alternative to ‘spot type’ detectors or ‘beam’ detectors
when installed in high ceiling applications. For these high ceiling applications it may be necessary to install
some vertical or multi-level sampling points as some smouldering fires produce little heat energy to carry
particles to the high ceiling detection points.

Care should be taken with this design option to ensure that ceiling ‘apex’ areas, voids and compartments
are covered correctly.

Where access for maintenance of ‘spot type’ detectors or ‘beam’ detectors may be either difficult or
expensive, Area Sampling Systems can provide a logical and inexpensive design option. It is recommended
that dedicated sampling pipe ‘test points’ are installed in accessible locations to enable the integrity of the
entire sampling pipe array to be confirmed during maintenance visits.

It is possible to improve an air sampling detection system that would comply with local standards but could
also be improved by adding additional sampling holes drilled into the sampling pipe without any additional
cost.

(All sampling points

N located in the position
f of ‘spot type’ smoke
\ Y detectors)

Sampling pipe clipped
directly to roof structure

~— Sampling pipe Maximum distance between sampling
test point holes dependant upon local codes




Area Detection Examples

Air Sampling smoke detection systems must be dedicated to a common pressure area. Therefore, you
cannot mix sampling from both above and below the subfloor areas on the same unit. For these type
areas, the units must be located into the same pressure area that is being sampled. Or if the detector is

located in an adjacent room, the exhaust of the unit must be piped back into the same room that is
being sampled.

Subfloor detection may mirror ceiling
mounted area detection but must be
done with a separate unit to avoid
pressure differential issues. Always
be sure the exhaust is piped back to
the area being sampled.

To prevent subfloor cabling from Sugloor Tiles
blocking the sample points, pipe —

. . Xlende ipe
extensions should be used with Cable Tray —vith End Gap

sample points drilled on the sides to
help prevent dust loading.

Sample Point

Cable Tray




Area Detection Examples - High Ceilings

Atrium Ceiling

Same Spacing as open area detection.

Stratification - Cooling and layering of

™~ Sampling Pipe
smoke.

Vertical Sampling Pipe

Because of smoke stratification layers,
some detection systems

(consult manufacturer) utilize a vertical
sampling pipe in application with ceiling
heights over 30 feet.

™ Stratification Layer

Note:

The Hybrid detector is the best choice
for high ceiling applications as it can Atrium Floor
detect up to 125’ without the need of
multi-layer detection sampling pipes.

3Hin 36in,
(910 mm) (910 mm})

Area Detection Sloped Ceilings

NFPA 72 defines a sloped ceiling as
a ceiling “having a slope of more
than 1in 8.

<%S 5 - S %8 ™

§ =Space between detectors
@ =Smcke detector or heatdetector

FIGURE A.17.6.3.4(a) Smoke or Heat Detector Spacing Lay-
out, Sloped Ceilings (Peaked Type).

3’ maximum horizontal

Uses standard area spacing L spacing from peak
measured horizontally. - __/

—

—

30’ spacing max.

Please see NFPA 72 for more details regarding sloped and domed ceilings.




Localized Detection System Design Examples

For localized sampling the pipe network and sampling points are arranged to monitor specific pieces of
equipment in an open area.

This method of detection is usually established following some type of test simulation to best recreate,
where possible the actual application. The sensitivity of such a system is generally dependent upon the
application and environment of the specific piece of equipment.

Consideration must also be given by the end user to ensure that any future changes to the equipment do
not have a detrimental effect on the installed detection system.

Data Storage Carousel

MRI Scanner




Duct Detection Sampling System Design

Hybrid Series Air Sampling Detectors may be used for duct sampling dependent upon the risk and
application.

Duct detection systems are comprised of the air sampling detector mounted locally to or onto the protected
duct. An ‘air inlet’ sampling pipe probe is installed into the ducting to carry the sampled air to the detector
and an ‘exhaust’ sampling pipe probe is installed into the ducting to return the sampled air to the duct.

It is strongly recommended that Duct Sampling Systems are installed in straight lengths of ducting at a
distance of 6 x the diameter of the duct downstream of any bends, vents, tee’s or branches etc. For this
reason Duct Sampling is not recommended for flexible ducts due to the turbulence of air usually found
within this type of ducting.

For small ducts up to 3ft wide the ‘air inlet’ sampling pipe probe is mounted in the centre of the duct with
sampling holes spaced approximately 8in. apart. The ‘exhaust’ sampling pipe probe should be mounted
approximately 18in. downstream of the ‘air inlet’ probe and at a quarter of the height of the duct from the top
or bottom of the duct with holes concentrated towards the middle of the duct.

For larger ducts 3ft — 6ft wide it is recommended that the ‘air inlet’ sampling pipe probe be branched outside
the duct to create two individual probes. These should be mounted proportionally within the height of the
duct with the ‘exhaust’ sampling pipe probe mounted centrally within the duct with 4 holes concentrated
towards the middle of the duct.

The sizes of all sampling holes should be confirmed utilising the Hybrid Series ‘Pro Flow’ sampling pipe
calculation program.

Sampling from multiple ducts is not recommended.

Sampling from ducting and ambient environments is not recommended on the same detector.

Intake sampling
probe to detector

Direction
of airflow

Exhaust probe
from detector

|
Aspirabig Fs Detacior




In-Cabinet Detection Sampling Design

In-Cabinet Detection sampling is where the air sampling is provided either directly inside or adjacent to
electrical cabinets, racks, consoles, switchgear, cable trays or any other electrical equipment, electronic
hardware or control equipment.

This monitoring technique may be used where the protection of specific pieces of equipment is critical to the
continued operation of communications, control or production processes.

In cabinet detection systems should not be expected to provide detection outside of the protected
cabinet/equipment. Room detection should be provided by other dedicated Hybrid Series aspirating
detectors.

The designer should consider the quantity of cabinets protected. Too many on a zone may be too time
consuming to determine which cabinet is in alarm.

Consideration must also be given by the end user to ensure that any future changes to the equipment
function or layout do not have a detrimental effect on the detection system.

Above cabinet sampling

Sampling pipes are placed directly above the equipment in the path of the airflow generated by the forced
or natural ventilation.

Sampling pipes should be located in the centre of the exhaust air stream or directly above the equipment
being protected. Sampling holes must face directly into the air stream or towards the equipment being
protected. If there are multiple exhausts then sampling points must be located over each opening.

Where cabinet exhaust vents are large it may be necessary to use two or more sampling pipes to
adequately detect all potential incidents. When possible a series of tests should be performed to verify the
efficiency of the installation.

Minimum 2no Sampling
holes per cabinet

sealed end
cap T

Raised Sampling
pipe supports

To{(ybrid

Detector
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Direction of airflow
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In-Cabinet Detection

This method of detection is often achieved using standard sampling pipe or ‘Capillary Sampling Points’
installed directly inside electrical cabinets. If detection is provided by utilising forced airflow through a
cabinet then consideration should be given to the overall system detection capabilities should the forced

airflow fail or be switched off.

For safety reasons it is recommended that dedicated sampling pipe test points are installed in safe locations
to enable the integrity of the entire sampling pipe array to be confirmed during maintenance visits without
the need to power down electrical cabinets to gain access to the sampling points.

Minimum 2no sampling
holes per cabinet

3/4” CPVC
Sampling Pipe

Sealed
connection

]

:

To Hybrid
Detector

<4

Direction of airflow
through cabinet




Inside cabinet with capillary sampling pipe

A more aesthetically pleasing installation may utilise the under floor void area for the main trunk pipe, with
small bore capillaries installed to the optimum detection position.

The capillary sampling pipe should be securely fixed inside the cabinets to prevent interference with the

normal operation of the cabinet.

Capillary sampling point
installed within cabinet

ﬁ ™ To Hybrid
<= Detector

Direction of airflow
through cabinet




In-Cabinet System Examples

In-Cabinet Detection

Multiple cabinets may be protected by
running a sample pipe above the
cabinets with extensions protruding
into the cabinet.

To Hybrid
In-Cabinet Detection
and Drop Ceilings

Detector
A sealing grommet can be used to

prevent outside air from diluting the
air sample.
A maximum 4” sample pipe is
extended into the cabinet from the
main pipe run.
Flexible capillary drops may also be
used for in-cabinet sampling.
/— Cabinet or Drop Ceiling
= =




In-Cabinet System Examples

Sampling Point

l

In-Cabinet detection may also be
done from the subfloor space.

Equipment
Cabinet

Be sure to securely fasten the
capillary tubing to prevent it from
interfering with any of the cabinet
components.

Capillary
Tubing

N\

ISubeoor.

In-Cabinet Detection

Multiple cabinets may also be
protected by running a sample pipe
through the cabinets with a sealing
grommet where the sample pipe
enters the cabinets.

Sampling Paints
To Hybrid
Detector

Sealing Grommet




System Design

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Pre-Design Considerations

Expectations of the completed aspirating detection system

Prior to the detection system design and in the absence of a specification the designer should consult with
the client to confirm the expectations from the completed aspirating detection system. These consultations
should include such things as the ‘type’ of detection system to be installed, the compliance with applicable
local codes and standards, the ‘realistic’ sensitivity of the detector for the given application and a possible
and suitable performance test for the completed installation.

Detector Sensitivity

The sensitivity of the required detection system is dependent upon a number of issues including the
application of the detection system, the ‘type’ of aspirating detection system employed, the ambient
background particle levels, local codes and performance test requirements.

Hybrid Series detectors have a huge sensitivity range. This enables the detectors to be installed in
applications as diverse as a ‘Cleanroom’ requiring the very highest sensitivity available through to a “dirty’
warehouse with diesel and other pollutants present.

The extent of this vast sensitivity range is that from a single Hybrid Series detector up to four alarms can be
generated at different points along the fire growth curve as detailed in the example below.

Example: Computer Room Installation

May be given when the detector is operating at a very high sensitivity level. This
condition would most likely initiate a visual check only of the protected space. It
should be noted that there may not be any visible smoke present at this time.

Pre-alarm condition

(0% obs/ft.)

Fire 1 condition - May be given when the fire condition is continuing to develop. This alarm level
may ‘shut-down’ any forced ventilation to enable point detectors to be more
efficient.

Fire 2 condition - May be given when the fire condition is continuing to further develop. This alarm

could provide a signal to ‘evacuate’ the building to protect the lives of any
personnel that may be affected by the condition.

Fire 3 condition - May be given when the fire condition is continuing to further develop to a

flaming stage. This alarm level could provide a signal to release a ‘fire
suppression’ system to extinguish the fire condition.

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project




Background Levels

The actual sensitivity setting of the detector for each specific application is most affected by the ambient
background particle level. This ambient particle level may be influenced by many sources including, the
proximity to outside air, any production or manufacturing that may be carried out within the environment and
the influence of forced air ventilation or air penetrating from adjoining areas.

This ambient background particle level may not be consistent throughout the period of a day, week other
time span. With this in mind the sensitivity of Hybrid Series detectors can be configured to suit the variable
background levels in a number of ways; including different time settings on up to three time zones during a
24 hour period and by each day of the week to allow for differences between working days nights.
Consideration should be given to standard dirt and dust levels in the room and what precautions should be
taken.

Required ‘Performance Tests’

‘Spot Type’ detection systems utilize device area for location compliance coverage only. Air sampling
detection systems should be designed to achieve an acceptable level of fire detection for the protected area
and to take into consideration other aspects such as ventilation and forced or natural extraction points.

The designer should therefore confirm with the client at design stage the most suitable ‘performance test’
for the installed aspirating detection system as well as adhering to NFPA and local codes.

Hercules Realtime Remote
Network Monitoring Software

TCP/IP Connection
I NN D D N E— I

s i mu Iato r Laptop Software to Control
Observation Room And Monitor Incipient Simulator

R

|

l [T=Tn e [T
Simulator




Area System Design

To estimate a project you must first layout the separate hazards or required zones as shown in
Figure 8. Normally this is done by placing the sample heads within the hazard based on square
footage of protection.

150

120°

Ceiling
30’

Figure 8

Sample Point Spacing:

Air sampling systems are estimated by using a 30’ x 30’ spacing grid, as shown in Figure 9, to determine
the sample pipe run. Be sure to use a maximum of 15 feet spacing from any sidewall. This method of

estimating a system will also help ensure your design meets NFPA 72 requirements.
Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project
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Figure 9



Configuring Sample Points by Detector:

Figure 10 below illustrates running the sample pipe to best fit the area. If using multiple
sample pipes on the same detector as shown in Figure 11, they must be relatively similar
in length to maintain airflow balance between sample pipes. All designs must have a flow
calculation performed to ensure the system meets all NFPA 72 requirements.

30 |

30

1 F

15|

Figure 10

Figure 11 illustrates an alternate configuration using multiple sample pipes. For this
example, this design is used to prevent exceeding the maximum pipe runs. This type of
design will also decrease transport time compared to a single serpentine pipe run.

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project

Total Pipe Run:
1] 300 ft. each

Figure 11



Area Detection Design Example

Corridor

Maint.

Offices
Warehouse

Data Storage

Computer Room Secure Storage

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project

Corridor:
Corridor
Dimensions: 200’ x 15’ -

Maint.

Ceiling Height: 20 feet
Spacing: 30’ x 30’ Offices
Capillary Drops: No Warehouse

Number of zones: 1 - Data Storage

Computer Room Secure Storage

For optimal system performance, always place a sampling
point in the path of moving air or at the return air grill.



1. Layout sample point spacing

2. Determine location of detector

3. Layout sampling pipe

4. Determine Unit —

Offices:

Dimensions: 80’ x 60’
Ceiling Deck Height: 15 feet
Spacing: 30’ x 30’

Capillary Drops: Yes

Drop Ceiling Height: 9 feet

Number of zones: 1

l

Sample Point
Spacing

25'x 15’

An alternate configuration may use a “T” to divide the pipe run.
Even though the straight pipe passed the calculation, this alternate

pipe configuration must still pass the flow calculation.

For optimal system performance, always try to place a sampling

point in the path of moving air or at the return air grill.

The 3 separate offices, a conference room, and a utility closet which will also

require detection

Conference
Room

Offices

1 2 3 Closet
- Data Storage

Computer Room

Maint.

Warehouse

Secure Storage

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project




Area Detection For optimal system performance, always try to place a sampling

point in the path of moving air or at the return air grill.

Offices: 1 The area covered by
Dimensions: 80’ x 60’ 52'5’ 3 ;?ac: :;n;%g,p:rl‘r:jt Is less
Ceiling Deck Height: 15 feet ;':;'zf:;im'itt';'“ NFPA 72
Spacing: 30’ x 30’ This space reduction can

. provide better detection
Capillary Drops: Yes than standard 30’ x 30’

spacing, while using the
Drop Ceiling Height: 9 feet N same amount of pipe.
* Sample Point

Number of zones: 1 30’ x 30’ spacing does not easily fit in this example.

There are three options.

1. Reposition spacing to fit the area
2. Use alternate spacing per NFPA 72 to calculate exact coverage area.

3. Reduce the coverage area of each sample point to fit into the
room, and adjust the sample point spacing.

Actual spacing for these four sample areas will be 23’ x
22.5

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project

Offices:

Dimensions: 80’ x 60’ . . ~

Ceiling Deck Height: 15 feet

Spacing: 30’ x 30’ ‘ s

Capillary Drops: Yes | ‘

Drop Ceiling Height: 9 feet T [h]:
I 80’ !

Number of zones: 1
1. Determine location of detector
2. Layout sampling pipe

3. Determine total length of pipe
Length of Run 224.5

Drop from Ceiling 9
Total Length 233.5’

4. Determine Unit —




DESIGN WORKSHEET

DATE: PAGE OF

CUSTOMER:

ADDRESS:

CITY: STATE: ZIP:

PHONE: CONTACT:

HAZARD:

CEILING HEIGHT:

WIDTH

LENGTH scale :

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project







Air Sampling
Pipe Flow
Calculation Program

AFE

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.



ProFlow Sampling Pipe Calculation Program

The design of any Hybrid Series Air Sampling Detection System should be confirmed by producing a
sampling pipe calculation. This section is a representation of how flow calculations are done and not actual
training.

‘ProFlow’ is a ‘Windows’ based software program that allows the designer to enter the site specific
information and then to automatically check a range of possible Hybrid Series detectors, sampling pipe
sizes, sampling pipe lengths, quantity and size of sample holes or capillary sampling point configurations.

‘Pro Flow’ can allow many design configurations to be evaluated and helps the designer to choose the most
suitable layout for each individual application.

Some software ‘default’ parameters may be changed to allow compliance with local codes or project
specific problems.

The completed calculations may be saved and should be presented to the system installer to ensure the
proposed design is followed accurately. The installer should advise the designer if any part of the works
cannot be completed inline with the original proposal, whereupon a revised sampling pipe design and
calculation should be completed to ensure correct operation.

In addition the calculations should also be presented to the commissioning or test engineer to allow the
detector to be configured correctly and confirm through actual sampling pipe and sampling hole testing the
correct aspirating detection system operation inline with the design proposals.

Note: An actual copy of the calculation software can be obtained from the manufacturer.

E ProFlow - [PED.PFL™]

File Wiew Calculate  Help

O B =N m e kTEHX

- “m» PFD Headguarters

= Eul Ebgamwc i ':P Cirrus Pro Detector Hame ‘WwWarehouze 1 Pipe Head Pressure 3272 Pa
oom Ceiling
- |f| Atriurm Pipe Mame Pipe 4 Total Pipe Flow 116,31 |pm
B High Level

= |f| Comp Room 1

= AHU Section | Tvpe Distance _ |Relative | Diam |Length Trang Time [Pressure  |Hole Flow | Spare
- 4 Fipe _i 210 20.00 __h
: ;IEE::DM Hole 200 200 a0 s BOLG i
= Ceilng Void Hale 4.00 2.00 3.0 o e 57.1 2.0
e Hale £.00 200 an B 1 0 54.0 29
= Hole 8.00 200 30 o 51 23
W Floo Yoid Hale 10.00 200 a0 SR 43.0 28
B Foom Hale 12.00 200 a0 b 47.1 27
B Ceiling Void Hale 14,00 200 30 PR 150 455 27
S5 warehouse 1 Hole 16.00 200 a0 PR o0 s 44.3 27
= Pipe 1 Hale 15,00 200 30 oo R 435 ZE
= Pips 2 EndHole 2000 200 30 BRRE 2.0 430 36
B Pipe 3
H Pipe 4
= E”l Warehousze 1
B Pipe1
B Pipe 2
B Pipe 3
__BFipe 4




This section will demonstrate how to use the ProFlow Commercial Sample
Pipe Calculation Software. Be sure to read the ProFlow Help File for further
instruction on how to operate the software prior to performing calculations
on your first system.

B proFlow - [untitled*]
File View Calculate Help

_Dﬁﬂl&aﬁié B [H=mX

ProFlow - [untitled*] X
File View Calculate Help
D@ 2R S 0 [ =X
=8 Data Cente Expansic ProFlow Calculation Program for Low Pressure Cirrus Pro Systems
Project |Data Center Expansion 2
Client [4BC Data Centers
Fill in the project information Contact Warvin Spehar
on the information screen Address (5575 Stockbrdge B
when the software is first - |
brought up. 5 s
You may wish to save the file Courly / State NE
at this time. The file will have Postcode /Zpcode  [ogi0
a PFL extension. Site Reference T
Telephone [foagzizezn
Designer Kevin §.
Date [lvoree
Comments Area detection, 75 « 45, Pro2000
< | &

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project




Select your Detector Type and number of Pipes

Select the pipe icon to display
the pipe layout options.

Choose the type of design you
wish to calculate.

Use the drop down box to
select the endcap hole
diameter.

B ProFlow - [untitled?]

File View Calculate Help

D@ BRS8N |(Bmmx

EdProFlow - [untitled*]

= = Data Center Expansic
Zone 1

Computer Room 1

D@ Dbe & 0 0w m >

Select Pipe Configuration

@ Single Pipe

EJ proFlow - [untitled™]

D ||

2 a8 [f=mx

- % DataCenter E:
Zof =
Col HS]

pansic

ngle Pipe

Pipe Details
Pipe Mumber |1 j'

Pipe Diameter 2219 mm

Total Length of Pipe

C

Capillaries

[ Use Capillaries

I] 50
Length ™

Distance to First Hole

« B

Distance Between
Sampling Holes

ale

Sampling Hole

Diameter
30 =

Endcap Hole

Diamneter

20

20
2.5

|

-

mim




H ProFlow - [untitled*]
File Yiew Calculate Help

D DA & B =X |

t

At this time you may use

B ProFilow - [test.PFL*] FEX
the drop down box to Fle View Calulate Help
include a capillary drop for SR B & L ES
any sampling point. = " Dala Center Expansic
e ﬂ t:'f_""““““ C‘P Cirrus Pro Detector Mame Computer Room 1 Pipe Head Pressure  0.00 Pa
: Pipe Name 1 Total Pipe Flow 000 pm

Enter the length of the

Section  |Type Distance _|Relative | Diam Lenath Trans Time | Pressure | Hole Flow | Spate

capillary drop. x Pipe 22 sm
Hole 400 400 30 oo a0
Hole 1314 914 30 0o oo
; R Hole 2228 914 30 o] 00 00
Select a sampling hole size. Coplay 3142 814 [§  <]ls00 0o
Hole 40.56 914 ~ 0o 0o
Hole 49.70 914 0o 00
. Hale 50.84 314 oo oo
Perform the calculation by Hoe 6798 914 00 00
. Hole 7712 314 E oo oo
selecting the Calculate Icon [ lendHoeico0 268 . w oo

on the menu bar.

ProFlow - [untitled*]
File Yiew Calculate Help

DR B & B =X

t

B ProFlow - [untitled*] 9 =1e3]
File Wiew Calculate Help

D=l B & Bl= X

Clicking off of the table to = = Data Conter Expanat|
refresh the screen so you - ﬂz"‘f_‘"“""‘" G Cimus fro Detector Name CoMPUBIRBOMA  Pipe Head Pressure 1630 Pa

may view the changes. Fipe Name 1 Total Pipe Flow 4333 pm

Section _[Type _ [Distance |Relative | Diam Lencth__[Trans Time |Pressue _|Hole Flow |Spare
) 1 Pipe 22 50.00

Perform the calculation by Hoe 400 400 30 0o 0o 00
. Hole 1314 914 30 0o oo oo
selecting the Calculate Icon Hoe 228 314 30 00 00 00
Hole N4z a4 30 0o 0o 0o

on the menu bar. Hoe 4055 914 30 00 00 00
Hole 4370 914 35 00 00 a0

Hole 50.84 914 35 00 00 00

Hole 67.98 914 35 0o (i} 0o

Hole 712 914 35 oo 0o oo

EndHole  80.00 288 30 0o 0o 00




ProFlow - [untitled*]
File View Calulate Help

DR B & B= X

B3 ProFlow - [untitled*] =13

File View Calculate Help

New Ctrl+N E ﬂ-.x‘

en vl
You may export the results e c‘"”
toa csv file which can be ::x.hs g":: > Cirrus Pro Detector Name Computer Room 1 Fipe Head Pressure 18487 Pa
imported into CAD. This file et s et et B
. ® Prink Chrl+P
may be Opened uslng Excel Export Section [ Type Distance _|Relative _ |Diam Length  |Tians Time |Pressure _|Hole Flow | Spare
xport Data  Ctr+E 1 Pipe 22 20,00
The CSV file will be placed - RN
H : Hol 2w M 30 RS 125 03 46
in the same directory as the e —eu a0 T T
1 Hole 40.56 914 35 280 BEE 53
saved file. Hole 4970 914 a5 373 56.8 49
Hole 58.84 914 35 489 492 45
Hole 738 914 35 645 438 43
Hole 712 914 35 956 404 41
EndHole 2000 288 30 1059 219 a0

ProFluw - [untitled*]
File ‘iew Calculate Help

DEE BP & sEN by

1

The “Delete” Icon allows you to remove a particular hole in the pipe run.

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project




Detector Networking

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Muitiple Detector Networking Options

Hybrid detectors provide several networking options. From a simple RS485 Peer to Peer network between detectors
using a detector LCD display or RDP as the network hub, to software driven networks using TCP/IP for access
through any LAN, WAN, or internet connection.

Peer to Peer Detector Networking

Built-In RS485 Networking

Simply use a shielded Belden 9841 type cable to network
the units together via the internal RS485 connections.

Network Simplicity

A RDP may be used to Program, View, Display Historic
Graph and Event Logs, Troubleshoot, and provide Alarm
Notification for any unit on the network.

Remote Display
A Remote Display may be placed in areas which are
populated after hours such as guard stations or office areas.

Remote Display

ProView
Networking Software for PC

Networking Software comes with the systems and will
allow you to easily Program, View, Display Historic Graph
and Event Logs, or Troubleshoot any detector on the
network via a PC. Simply connect a PC running CirrusPro
software to any detector on a Peer to Peer network.




Hercules 6 Networking Software

Remotely monitor a detector network using Hercules High Level Interface software via an
internet, LAN, or WAN connection. Detailed graphic maps of an area are used to isolate
alarms and display specific zone information. You may also Program, View Detector Status,
Display Historic Graphs and Event Logs, as well as Troubleshoot any detector on the network.

View entire detector network View status of any detector on Receive real time notification
tree remotely via TCP/IP network in any hazard of any detector zone in alarm

Maximum 98 Protec air sampling detectors on RS485 wired network
Maximum 1.2km RS485 network length with one ADRDP (can be extended using multiple ADRDPs)

Integrated TCP/IP Networking

The Hybrid TCP/IP Interface Module works
with Hercules 6 software to access the
detector network through any internet, LAN,
or WAN connection. The included module is
built in to the detector and can be
programmed using ProFlow







Installation

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Installing RedPipe Air Sampling Network

All sampling pipe should be UL Approved RedPipe which is %” smooth bore, nominal diameter CPVC Pipe

General Information

RedPipe CPVC is a homogenous material with good chemical resistance and high impact strength. Other
advantageous features are its suitability for use at low temperatures (-40°) and its ease of jointing. RedPipe is
also Self-Extinguishing.

Color: RedPipe supplied CPVC products is manufactured in Red (other colors Available)

Temperature: CPVC is suitable for use over a wide temperature range from -75°F to +200°F.

Assembling of sampling pipe and fittings

Safe Fire Detection supplied ‘Solvent Cement’ for CPVC sampling pipe is specially formulated to chemically
weld pipes and fittings together. The solvent cement chemically melts the two surfaces to be joined, so that
when they are fitted together they form a homogenous mass, which then cures to form a weld. Note that this
is not a glued joint. It is therefore important to choose the correct type of adhesive as other types may be
detrimental to the integrity of the system.

When Assembling ‘always’:

a) Cut the pipe at right angles, and to the required length using the correct cutting shears.(not Saws)

b) Dry fit the pipe to the socket of the fittings. When the pipe is fully inserted in the socket, draw a line around
the pipe at the edge of the socket. Where this is not possible measure the socket depth and draw a line at
the corresponding point along the pipe. This will give a visual indication, to ensure that the pipe is fully
pushed home in the socket.

c) Apply a small amount of the solvent cement with a suitably sized brush or the brush provided in the

adhesive lid. Ensure that the area of the pipe up to the visual indicator is completely covered with an even

layer of cement. This part of the operation must be done quickly and neatly, as the solvent must still be wet
when the pipe and fitting is pushed together.

d) Push the pipe and fittings together and hold in place for up to 30 seconds. When the joint is made, a bead
of solvent cement will form around the outer joint of the pipe and socket. This excess cement should be
wiped away leaving the outer part of the joint clean.

When Assembling ‘never’:-
a) in rain or wet conditions.
) Use dirty brushes or cleaning rags (which can be dirty or oily).
) Use the same brushes with different solvent cements.
) Dilute or thin solvent cements with cleaner.
) Leave solvent cement cans open.
f) Use near lights, or smoke while jointing. Solvents are highly flammable.
g) Make joints in a confined space. Solvents emit hazardous vapors, which are dangerous.

b
c
d
e

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project




Sampling Pipe Clips, Bracketing and Labeling

All pipe clips/brackets need to be made with the inside diameter of the bracket marginally larger than that of
the pipe outer diameter. This allows for free lineal movement of the pipe, and avoids inhibiting expansion or
contraction. They should also be smooth, to avoid damage to the outer surface of the pipe. It should be
noted that many of the ‘caddie’ type knock-on girder clips do not allow for lineal pipe movement as they
‘grip’ the sampling pipe and therefore should not be used.

The RedPipe sampling pipe clip for %” CPVC sampling pipe is a
two position ‘locking’ clip. The first locking position is really for
27mm sampling pipe but may be used for %" sampling pipe if the
clip is installed facing upwards. The second locking position
‘holds’ the sampling pipe within the clip more firmly but still allows
for lineal movement of the sampling pipe through the clip caused
by expansion and contraction of the sampling pipe due to
temperature changes. The clip may be installed in any orientation

OPEN CLOSED in this locking position.

Bracket Spacing Intervals

Plastic sampling pipes require regular support, and the spacing of clips or brackets is 3’ unless otherwise
stated by the AHJ. The exact type and spacing of sampling pipe fittings should be determined utilizing
sampling pipe manufacturers recommendations.

Ceiling
[
-

The system installer should check that the sampling pipe installation is secured adequately to the building
structure. Many types of sampling pipe and capillary pipe fittings are available and it should be ensured that
the type method selected is suitable for the both the application and the environment.

Sample Hole Markers (SHMs)
SHMs

All Sample holes must be clearly marked using Sample Hole Markers (SHMs).
SHMs are available in in the following Sizes.

5/64 3/32 7/64 1/8 9/64 11/64 3/16 13/64

RP5248 RP5249 RP5250 RP5251 RP5252 RP5253 RP5254 RP5255 RP5256

Environmental Condensation Considerations

It may be very important to consider the effects of condensation on some aspirating detection systems with
regards to the aspirating detector, the sampling pipe installation and the future servicing of such a system.




Condensation with regards to the aspirating detector.

Many aspirating detectors may cause false (unwanted) alarms when installed in environments where
condensation may be permanent or be created due to changing environmental conditions of the protected
area. This is particularly a problem for most ‘optical’ based aspirating detectors.

Condensation with regards to the sampling pipe installation.

Where condensation can be expected or be permanently present, the complete sampling pipe installation
should be installed to allow a gradient where by any condensation formed inside the sampling pipe will,
through gravity, drain to its lowest point where it can be managed using a dedicated condensation drain
point.

Sampling Pipe Condensation Trap.

Where high levels or permanent condensation is anticipated a ‘Sampling Pipe Condensation Trap’ may be
placed within the sampling pipe installation. This trap should be located close to the aspirating detector, in a
position that is ‘off centre’ from the detector sampling pipe inlet port, and must be installed in the vertical
plane to allow any condensation formed within the sampling pipe to be held in the sampling pipe
condensation trap. A sampling pipe condensation trap will be required on each sampling pipe where
condensation may be expected.

Typical
Condensation
Trap.

Condensation
Trap

&

Girrws HYBARID

Sampling Pipe Holes.
Normally sampling holes are drilled into the sampling pipe on the bottom (or lower) face of the sampling
pipe. However, where condensation may be present it is an advantage to drill the sampling holes on the
side wall of the sampling pipe (but still ensuring as much free space as possible around the area of the
sampling hole). This should prevent any sampling holes becoming blocked when condensation is formed by
water droplets and even ‘streams’ of condensation droplets within the sampling pipe.

‘Revised’ location of drilled sampling hole within

sampling pipe when condensation may be \ possible
expected. Thereby not allowing any condensation.
condensation to restrict or block any sampling

holes.

For further more detailed information on sampling pipe condensation issues please see our Safe Fire
Detection Aspirating System Sampling Pipe Installation Guidelines and General Information Guide.




Extended or Capillary Sampling Pipe

All extended or capillary sampling pipe and fittings should be low-pressure loss and be of a smooth bore to
prevent turbulence of flow. The selected extended or capillary sampling pipe should be suitable for the
environment in which it is to be installed.

Extended Sampling Point

Sampling hole drilled into end cap

Raised computer room floor

Cable trays

Capillary Sampling Points

Capillary Tubes

— T

CEILING CEILING

“Conical Head” “Flush Disc” “Discrete”
Capillary Sampling Point Capillary Sampling Point Capillary Sampling Point




Sampling Pipe ‘Test Points’
Where sampling pipes are installed at high levels or within enclosed voids or compartments it is necessary
to install sampling pipe ‘Test Points.’

These ‘Test points’ should be installed at the end of each sampling pipe array. They are used to provide a
dedicated orifice into the sampling pipe in order that the entire length of pipe can be tested during system
servicing. Once testing is complete the ‘Test Point’ should be re-sealed as it does not form part of the
sampling pipe detection system.

As ‘Test Points’ do not form part of the sampling pipe detection system the transport time taken from the
‘Test Point’ to the detector is not restricted. However the transport time taken from each ‘test point’ should
be recorded and repeated on each visit with any changes in time investigated.

All sampling pipe ‘Test Points’ should be installed in safe and secure locations and should be made from a
material suitable for the environment in which it is to be installed.

End Cap Test Point Capillary Test Point
Sampling holes drilled into pipe Sampling holes drilled into pipe
I ¥ L 1 J ,'/ i L 1 d
’(
End Cap -
Ceiling . : Ceiling
Void Sampling Point Void
Suspended ceiling Suspended ceiling
I Capillary Test Point
|
snd Cap Test Point

Aspirating
System
Test

Standard Calibrated




Performance Testing

Unlike standard 'spot type' smoke detectors it is often requested that completed aspirating detection system
installations be subjected to a 'Performance Test' to verify the system response to simulated fire scenarios.

SYSTEM TESTING
Test the response times by introducing smoke into the furthest hole or test point on each zone. The
response of detector can be viewed using the Real Time Graph on the display or software.

NOTE:
Be sure to use the “Hold Pipe” function on the zone you are testing.

Do not use Synthetic or Canned Smoke for any testing.

Methods of Testing:
Veri-Fire (overheating wire test) Transport Time Test and Cotton Wick Smoke Pen Test

NFPA Suggested Method

Test the air sampling network transport times from the furthest sample point or test point on every pipe. Per
NFPA 72, transport times must not exceed 120 seconds. For NFPA 76, 60 Seconds.

The Veri-Fire test is the preferred method of producing combustion particles for performing transport time
tests.

START the stopwatch and turn the power ON the Veri-Fire(leave the Veri-Fire on for approximately 35
seconds before shutting it off). When the detectors registers combustion particles above background levels,
STOP the stopwatch. Record the elapsed time displayed on the Stopwatch. Allow the particles to return to
normal background levels. Reset Alarms on the detector.

NOTE:

To perform a successful transport time test, it is important that you run the Veri-Fire for 10 seconds before
you begin timing. Continue running the Veri-Fire for 35 seconds or until an increase in particle level is
indicated.

Cotton Wick Smoke Test - NFPA Suggested Method

Test the air sampling network transport times from the furthest sample point on every pipe. Per NFPA,
transport times must not exceed 120 seconds, +/- 20%. The Cotton Wick Test is the preferred method of
producing smoke when performing a transport time test. A 3” piece of cotton wick, or oil lamp wick, is ideal
for transport time testing since the exact time that smoke enters the sample point can easily be
determined. This will provide an accurate transport time. When performing this test, light the wick and let
it burn for about one minute and then put it out after which it will begin to smoke. Place the smoldering
cotton wick at the sample point until an increase in particle level is indicated. NOTE: To perform a
successful transport time test, it is important that you see the smoke enter the pipe before you begin the
timing. Continue introducing smoke until an increase in particle level is indicated, 20-30 seconds.

Note: The Detector does NOT need to alarm.







Service and Maintenance

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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cirrus HYBRID

Air Sampling Fire and Smoke Detection

Cirrus Hybrid
Start-Up Guide

Cirrus Hybrid Site Details

Photocopy the following pages to use for system commissioning.

Hybrid Series Single and Multiple Pipe Detectors

Refer to the Hyrbid Engineers Manual for more details

Site Name: Date:

Address: Tech:

UPS-24 Power Supply: Yesd NoO
Number of pipes on Detector:

Detector Serial Number:

Display Serial Number:

Vacuum Pump Serial Number:
RS485 Network: YesO NoO TCP/IP Interface: YesOd NoO
Network Settings: Network #: Node #:

Number of Detectors on Network:

Number of Displays on Network:

Firmware Version:

Startup

BEFORE APPLYING POWER TO THE DETECTOR, EXAMINE
THE SAMPLING SYSTEM.

1) SAMPLE PIPE NETWORK:

O Piping specified correct for installation.

O Verify that ID size of pipe matches the flow calculations.
O Check for crimps, corrosion, or breaks in sample pipe.
O Proper number of sample points per detector or zone.
O Proper size SHMs used

O Proper installation. (i.e. correct pipe size, etc.)

O Sampling pipe properly anchored.

O Pipe labels placed on sampling pipe per NFPA
PRELIMINARY PANEL CHECK OUT:

O Remove all shipping material.(Exhaust and Fan plugs)
O Check for kinked tubing (the clear plastic tubes inside unit).
O Check for debris or loose material in pipe.

O Insure inlet ports are covered during all phases of
O construction until final connection.

O Check wiring to terminal strips.
O Check electrical connectors for proper mating.

2

~

3) WATER BOTTLE
O Install and connect the Water Cartridge using distilled water only.

4) APPLYING POWER

a) Apply DC power to unit, power LED will turn on.

b) Unit will perform an initializing sequence.

c) After initializing, perform Commissioning via PC or LCD display.
5) COMMISSIONING

For further information, please refer to the
Engineers Manual supplied with each detector.

5.1) SET AIRFLOW

5.2) AIRFLOW - Accept Airflow before recording values below.

%ﬂgcvt (%I)_g\?gllt Ignore | Accepted %
Pipe 1 O
Pipe 2 (if used) O
Pipe 3 (If used) O
Pipe 4 (if used) O

5.3) RECORD INPUT ASSIGNMENTS
Input Assignments

I/P 1: O Normally Closed
I/P 2: O Normally Closed
I/P 3: O Normally Closed

5.4) RECORD OUTPUT ASSIGNMENTS
Zone One - Output Assignments

O/P 1: Delay: sec. ONormally Closed
O/P 2: Delay: sec.  ONormally Closed
O/P 3: Delay: sec. ONormally Closed
O/P 4: Delay: sec. ONormally Closed

O/P 5: Delay: sec. ONormally Closed




GAIN (SENSITIVITY) SETTINGS

Hybrid/CCD Alarm Level defaults:
Pre-Alarm - 300 Fire 1-400 Fire 2 -500 and Fire 3 - 600

Pipe One -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
Latching: Sat.
Sun
Pipe Two -
LEVEL: Start Time
PRE-ALARM: A B c
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Eri.
Latching: Sat.
Sun
Pipe Three -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
Latching: Sat.
Sun
Pipe Four -
LEVEL: Start Time
PRE-ALARM: A B c
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
- Sat.
Latching: Sun

CAUTION:

Please use caution when igniting materials for
system testing and have a fire extinguisher on
hand. Always use every safety procedure. Be
sure suppression systems have been deactivated
prior to any testing and all safety precautions have
been taken. Inform personnel and alarm company
prior to any testing. After completing testing, be
sure to notify personnel, reactivate suppression
systems, and bring all systems back online.

SYSTEM TESTING

Test the response times by introducing smoke into the furthest hole
on each zone. For units with Display, or when using PC software,
response of detector can be viewed using the Real Time Graph.

NOTE:
Be sure to use the “Hold Zone” function on the zone you are testing
if applicable.

Do not use Synthetic or Canned Smoke for any testing.

Methods of Testing:
Veri-Fire or Cotton Wick Smoke

NFPA Suggested Method

Test the air sampling network transport times from the furthest
sample point or test point on every pipe. Per NFPA 72, transport
times must not exceed 120 seconds. For NFPA 76, 60 Seconds.

There are two methods. You can use a Veri-Fire (smokeless) or a
Cotton Wick (smoke) at the furthest sample or test point. Activate
the Veri-Fire or place the Cotton Wick at the sample or test point
until the detector senses the event. When the dials react (not
necessarily an alarm) and the percentage rises (even slightly)
record the time, stop the test and remove the test device from the
sample/test point.

NOTE:

To perform a successful transit time test, it is important that you
see the overheat/smoke enter the pipe before you start timing.
Continue introducing smoke until an increase in particle level is
indicated.

Time to first indication Time to first alarm
of particle level increase indication
Pipe 1 sec. sec.
Pipe 2 (If used) sec. sec.
Pipe 3 (If used) sec. sec.
Pipe 4 (If used) sec. sec.

Customer Signature:
Print Name & Title:
Company Name:
Address:

City, State, Zip:
Phone:

Date:




Maintenance

Cirrus HYBRID

Air Sampling Fire and Smoke Detection

Cirrus Hybrid
Maintenance Guide

Cirrus Hybrid Site Details

Hybrid Series Single and Multiple Pipe Detectors

Refer to the Hyrbid Engineers Manual for more details

Site Name: Date:

Address: Tech:

UPS-24 Power Supply: Yesd Nol
Number of pipes on Detector:

Detector Serial Number:

Display Serial Number:

Vacuum Pump Serial Number:
RS485 Network: YesO NoO TCP/IP Interface: YesOd NoO
Network Settings: Network #: Node #:

Number of Detectors on Network:
Number of Displays on Network:

Firmware Version:

O Semi-Annual:
The following maintenance procedures must be done on a semi-
annual basis by a Safe Fire Detection authorized service

technician.

Check event log to determine any abnormalities.
Inspect Pipe Network
Replace water cartridge #61986SVRKT

that there is no change.
Check the Sampling System airflow readings. Verify that there

is no change.

Check inlet integrity
Check Power Suppl
Check LED Current

O Annual:

y

O
O
O
O Check Alarm levels are as per specification. Verify
O
O
O
O

The following maintenance procedures must be done on an
annual basis by a Safe Fire Detection authorized service

technician.

is no change.

there is no change.

O OO O OO0OO0OO oooao

filters/optics

Replace water cartridge #61986SVRKT
Check that all unit tubing is properly connected with no kinks.
Check event log to determine any abnormalities.

Check Alarm and Gain levels are as per installation. Verify that

Cloud Chamber Filters* included with Part#:61986SVRKT
Inspect Pipe Network
3 Stage Inline Filter Medium Part# RP7127
Check the Sampling System airflow readings. Verify that there

Check transport time at the furthest Sampling Point on each
pipe. Verify that there is no change.
Inspect and Clean/Replace if necessary the inline filters

Inspect and Clean/Replace if necessary the flow thermistors

Inspect and Clean/Replace if necessary the cloud chamber

AIRFLOW - Accept Airflow before recording values below.

%Jrrfgggvt O/ig\?éju't Ignore | Accepted %
Pipe 1 O
Pipe 2 (if used) O
Pipe 3 (if used) O
Pipe 4 (if used) O

RECORD INPUT ASSIGNMENTS
Input Assignments

/P 1: O Normally Closed
IIP 2: O Normally Closed
I/P 3: O Normally Closed

RECORD OUTPUT ASSIGNMENTS
Zone One - Output Assignments

O/P 1: Delay: sec. O Normally Closed
O/P 2: Delay: sec. ONormally Closed
O/P 3: Delay: sec. O Normally Closed
O/P 4: Delay: sec.  ONormally Closed
O/P 5: Delay: sec. O Normally Closed




GAIN (SENSITIVITY) SETTINGS

PPP Alarm Level defaults:

Pre-Alarm - 0.5% Fire 1-1% Fire 2 -1.5% and Fire 3 - 2%.

Hybrid/CCD Alarm Level defaults:
Pre-Alarm - 300 Fire 1-400 Fire 2-500 and Fire 3 - 600

CAUTION:

Please use caution when igniting materials for
system testing and have a fire extinguisher on
hand. Always use every safety procedure. Be
sure suppression systems have been deactivated
prior to any testing and all safety precautions have
been taken. Inform personnel and alarm company
prior to any testing. After completing testing, be
sure to notify personnel, reactivate suppression
systems, and bring all systems back online.

SYSTEM TESTING

Test the response times by introducing smoke into the furthest hole
on each zone. For units with Display, or when using PC software,
response of detector can be viewed using the Real Time Graph.

NOTE:
Be sure to use the “Hold Zone” function on the zone you are testing
if applicable.

Do not use Synthetic or Canned Smoke for any testing.

Methods of Testing:
Veri-Fire or Cotton Wick Smoke

NFPA Suggested Method

Test the air sampling network transport times from the furthest
sample point or test point on every pipe. Per NFPA 72, transport
times must not exceed 120 seconds. For NFPA 76, 60 Seconds.

There are two methods. You can use a Veri-Fire (smokeless) or a
Cotton Wick (smoke) at the furthest sample or test point. Activate
the Veri-Fire or place the Cotton Wick at the sample or test point
until the detector senses the event. When the dials react (not
necessarily an alarm) and the percentage rises (even slightly)
record the time, stop the test and remove the test device from the
sample/test point.

NOTE:

To perform a successful transit time test, it is important that you
see the overheat/smoke enter the pipe before you start timing.
Continue introducing smoke until an increase in particle level is
indicated.

Time to first indication Time to first alarm
of particle level increase indication
Pipe 1 sec. sec.
Pipe 2 (If used) sec. sec.
Pipe 3 (If used) Sec. Sec.
Pipe 4 (If used) sec. sec.

Pipe One -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
Latching: Sat.
Sun
Pipe Two -
LEVEL: Start Time
PRE-ALARM: A B c
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Eri.
Latching: Sat.
Sun
Pipe Three -
LEVEL: Start Time
PRE-ALARM: A B c
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
Latching: Sat.
Sun
Pipe Four -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
— Sat.
Latching: sun

Customer Signature:
Print Name & Title:
Company Name:
Address:

City, State, Zip:
Phone:

Date:
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ProPointPlus

ProPointPlus
Start-Up Guide

ProPointPlus Site Details

Photocopy the following pages to use for system commissioning.

ProPointPlus Single and Multiple Pipe Detectors

Refer to the Engineers Manual for more details

Startup

BEFORE APPLYING POWER TO THE DETECTOR, EXAMINE
THE SAMPLING SYSTEM.

1) SAMPLE PIPE NETWORK:
O Piping specified correct for installation.
O Verify that ID size of pipe and SHMS match the flow calculations.
O Check for crimps, corrosion, or breaks in sample pipe.
O Proper number of sample points per detector or zone.
O Proper installation. (i.e. correct pipe size, etc.)
O Sampling pipe properly anchored.
O Pipe labels placed on sampling pipe per NFPA

2) PRELIMINARY PANEL CHECK OUT:
O Remove all shipping material.(Exhaust and Fan plugs)
O Check for kinked tubing (the clear plastic tubes inside unit).
O Check for debris or loose material in pipe.

O Insure inlet ports are covered during all phases of
O construction until final connection.

O Check wiring to terminal strips.
O Check electrical connectors for proper mating.

3) APPLYING POWER
a) Apply DC power to unit, power LED will turn on.
b) Unit will perform a Start-up and Auto Commissioning sequence.
c) After initializing, perform Commissioning via PC or LCD display.
4) COMMISSIONING

For further information, please refer to the
Engineers Manual supplied with each detector.

5) SET AIRFLOW

5.1) AIRFLOW - Accept Airflow before recording values below.

Current | % Fault )
Site Name: Date: Airflow | ‘Level | 'dgnore | Accepted %
Pipe 1 O
Address: Tech: Pipe 2 (If used) O
Pipe 3 (If used) O
UPS-24 Power Supply: Yesd No[ Pipe 4 (If used) O

Number of pipes on Detector:

Detector Serial Number:

Display Serial Number:

Vacuum Pump Serial Number:
RS485 Network: Yesd No[Od TCP/IP Interface: YesdO No[O

Network Settings: Network #: Node #:
Number of Detectors on Network:
Number of Displays on Network:

Firmware Version:

5.2) RECORD INPUT ASSIGNMENTS
Input Assignments

/P 1: O Normally Closed
I/P 2: O Normally Closed
I/P 3: O Normally Closed

5.3) RECORD OUTPUT ASSIGNMENTS
Zone One - Output Assignments

O/P 1: Delay: sec.  ONormally Closed
O/P 2: Delay: sec. O Normally Closed
O/P 3: Delay: sec. O Normally Closed
O/P 4: Delay: sec. O Normally Closed

O/P 5: Delay: sec. ONormally Closed




GAIN (SENSITIVITY) SETTINGS

PPP Alarm Level defaults:

Pre-Alarm - 0.5% Fire 1-1% Fire 2-1.5% and Fire 3 - 2%.

Pipe One -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
Latching: Sat.
Sun
Pipe Two -
LEVEL: Start Time
PRE-ALARM: A B c
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Eri.
Latching: Sat.
Sun
Pipe Three -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
Latching: Sat.
Sun
Pipe Four -
LEVEL: Start Time
PRE-ALARM: A B C
FIRE 1: Mon.
FIRE 2: Tue.
FIRE 3: Wed.
Thur.
Time Zoning: O Fri.
— Sat.
Latching: Sun

CAUTION:

Please use caution when igniting materials for
system testing and have a fire extinguisher on
hand. Always use every safety procedure. Be
sure suppression systems have been deactivated
prior to any testing and all safety precautions have
been taken. Inform personnel and alarm company
prior to any testing. After completing testing, be
sure to notify personnel, reactivate suppression
systems, and bring all systems back online.

SYSTEM TESTING

Test the response times by introducing smoke into the furthest hole
on each zone. For units with Display, or when using PC software,
response of detector can be viewed using the Real Time Graph.

NOTE:
Be sure to use the “Hold Zone” function on the zone you are testing
if applicable.

Do not use Synthetic or Canned Smoke for any testing.

Methods of Testing:
Veri-Fire or Cotton Wick Smoke

NFPA Suggested Method

Test the air sampling network transport times from the furthest
sample point or test point on every pipe. Per NFPA 72, transport
times must not exceed 120 seconds. For NFPA 76, 60 Seconds.

There are two methods. You can use a Veri-Fire (smokeless) or a
Cotton Wick (smoke) at the furthest sample or test point. Activate
the Veri-Fire or place the Cotton Wick at the sample or test point
until the detector senses the event. When the detector reacts (not
necessarily an alarm) and the percentage rises (even slightly)
record the time, stop the test and remove the test device from the
sample/test point.

NOTE:

To perform a successful transit time test, it is important that you
see the overheat/smoke enter the pipe before you start timing.
Continue introducing smoke until an increase in particle level is
indicated.

Time to first indication Time to first alarm
of particle level increase indication
Pipe 1 Sec. sec.
Pipe 2 (If used) sec. sec.
Pipe 3 (If used) sec. sec.
Pipe 4 (If used) sec. sec.

Customer Signature:
Print Name & Title:
Company Name:
Address:

City, State, Zip:
Phone:

Date:
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ProPointPlus

ProPointPlus
Maintenance Guide

ProPointPlus Site Details

ProPointPlus Single and Multiple Pipe Detectors

Refer to the Hyrbid Engineers Manual for more details

Site Name: Date:

Address: Tech:

UPS-24 Power Supply: Yesd NoO
Number of pipes on Detector:

Detector Serial Number:

Display Serial Number:

Vacuum Pump Serial Number:
RS485 Network: Yesd No[l TCP/IP Interface: Yesd No[
Network Settings: Network #: Node #:

Number of Detectors on Network:
Number of Displays on Network:

Firmware Version:

Maintenance

O Semi-Annual:

oo

[m]

ooo O

The following maintenance procedures must be done on a semi-
annual basis by a Safe Fire Detection authorized service
technician.

Inspect Pipe Network

Check event log to determine any abnormalities.

Check Alarm levels are as per specification. Verify

that there is no change.

Check the Sampling System airflow readings. Verify that there
is no change.

Check inlet integrity
Check Power Supply
Check LED Current

O Annual:

o I s Y o Y o

[m]

The following maintenance procedures must be done on an
annual basis by a Safe Fire Detection authorized service
technician.

Inspect Pipe Network
3 Stage Inline Filter Medium Part# RP7127

Check the Sampling System airflow readings. Verify that there
is no change.

Check that all unit tubing is properly connected with no kinks.
Check event log to determine any abnormalities.

Check Alarm and Gain levels are as per installation. Verify that
there is no change.

Check transport time at the furthest Sampling Point on each
pipe. Verify that there is no change.

Inspect and Clean/Replace if necessary the inline filters
Inspect and Clean/Replace if necessary the flow thermistors

AIRFLOW - Accept Airflow before recording values below.

%ﬁ’#{gw %I)_eF\?eL‘jllt Ignore | Accepted %
Pipe 1 O
Pipe 2 (if used) O
Pipe 3 (if used) O
Pipe 4 (if used) O

RECORD INPUT ASSIGNMENTS
Input Assignments

I/P1: O Normally Closed
I/P 2: O Normally Closed
I/P 3: O Normally Closed

RECORD OUTPUT ASSIGNMENTS
Zone One - Output Assignments

O/P 1: Delay: sec. O Normally Closed
O/P 2: Delay: sec.  ONormally Closed
O/P 3: Delay: sec. O Normally Closed
O/P 4: Delay: sec. ONormally Closed
O/P 5: Delay: sec. ONormally Closed




GAIN (SENSITIVITY) SETTINGS CAUTION:
PPP Alarm Level defaults: Please use caution when igniting materials for
- ; . . system testing and have a fire extinguisher on
Pre-Alarm - 0.5% Fire 1-1% Fire 2-1.5% and Fire 3 - 2%. hand. Always use every safety procedure. Be
sure suppression systems have been deactivated
prior to any testing and all safety precautions have
been taken. Inform personnel and alarm company
prior to any testing. After completing testing, be
Pipe O sure to notify personnel, reactivate suppression
Ipe Une - systems, and bring all systems back online.
LEVEL: Start Time
PREALAR A B I SYSTEM TESTING
- : Test the response times by introducing smoke into the furthest hole
FIRE 1: Mon. on each zone. For units with Display, or when using PC software,
FIRE 2: Tue. response of detector can be viewed using the Real Time Graph.
FIRE 3: Wed. NOTE:
Thur. Be sure to use the “Hold Zone” function on the zone you are testing
Time Zoning: O Fri. if applicable.
Latching: Sat. Do not use Synthetic or Canned Smoke for any testing.
Sun
Pioe T Methods of Testing:
'pe Two - Veri-Fire or Cotton Wick Smoke
LEVEL: Start Time
PRE-ALARM: ALl B I C NFPA Suggested Method
FIRE 1: Mon. Test the air sampling network transport times from the furthest
FIRE 2: Tue. sample point or test point on every pipe. Per NFPA 72, transport
— Wed. times must not exceed 120 seconds. For NFPA 76, 60 Seconds.
Time Zonina: O Thu'_" There are two methods. You can use a Veri-Fire (smokeless) or a
9 Fri. Cotton Wick (smoke) at the furthest sample or test point. Activate
Latching: Sat. the Veri-Fire or place the Cotton Wick at the sample or test point
Sun until the detector senses the event. When the Detector reacts (not
necessarily an alarm) and the percentage rises (even slightly)
Pipe Three - record the time, stop the test and remove the test device from the
- sample/test point.
LEVEL: Start Time
PRE-ALARM: A B c NOTE:
FIRE 1: Mon. To perform a successful transit time test, it is important that you
FIRE 2 Tue. see the overheat/smoke enter the pipe before you start timing.
- Wed Continue introducing smoke until an increase in particle level is
FIRE 3: ’ indicated.
Thur.
Time Zoning: O Fri. Time to first indication Time to first alarm
Sat of particle level increase indication
Latching: ak Pipe 1 sec. sec.
Sun Pipe 2 (If used) Sec. Sec.
Pipe Four - Pipe 3 (If used) sec. sec.
- Pipe 4 (If used sec. sec.
LEVEL: Start Time ped( )
PRE-ALARM: M A B c Customer Signature:
on.
FIRE 1: Print Name & Title:
FIRE Tue. Company Name:
FIRE 3: Wed.
Thur. Address:
Time Zoning: O Fri. City, State, Zip:
Cateni Sat. Phone:
atching:
9 Sun Date:







Technical
Data Sheets

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.




Cirrus Hybrid"

Very Early Warning Air Sampling Fire and Smoke Detector

Data Sheet

M Features

« The First and Only “Combined Fire & Smoke” air
sampling Detector

» Unique “Cloud Chamber Detection” (CCD) - Primary
Detection Technology

« Optical “Scattering Chamber Detectors” (SCD) -
Secondary Detection Technology

- Independent and integrated intelligent alarm signal
decision making

- The largest sensitivity range of any air sampling
detector 0%obs/m - 20%o0bs/m

« HYBRID “Smart Signal” to verify alarms and
discriminate false alarms

« 77 full color multi-function touchscreen LCD Display
« Live Camera Stream from up to 6 IP color cameras

 Built-In Troubleshooting Videos

o Description

History tells us that in reality there are really only two
types of air sampling detector technology. These
technologies are ‘Cloud Chamber’ air sampling
detection identifying optically invisible fire particulate,
and laser or LED ‘Optical’ air sampling detection
identifying small amounts of visible smoke. Cirrus
HYBRID is the only air sampling detector available to
identify the optically invisible fire particulate by utilizing
the unique ‘Cloud Chamber Detection’ (CCD)
technology. Depending on the materials burning,
particularly in the many modern applications for air
sampling detection systems, some fires burn with only
a small amount of visible smoke, whereas others burn
with greater volumes of visible smoke. Cirrus HYBRID
detects these wide-ranging ‘smokier’ fire types too.
Early Warning Smoke Detection (EWSD) is provided
using high performance optical ‘Scatter Chamber
Detectors’ (SCD) that identify both small and larger

APPROVED

u Part Numbers

61-986-H4-FMUL1

61-986-H4-FMUL4
61-986-H4S-FMUL4

Hybrid 1 Pipe
Hybrid 4 Pipe
Hybrid 4 Pipe w/scanner

smoke particles entering the detector. By utilising the
two most effective methods of air sampling system
technologies (CCD and EWSD) in a single detector
the Cirrus HYBRID detector provides a device able to
detect fire and smoke over the largest range of fire
types. However, what makes this totally new and
genuinely unique concept in air sampling fire and
smoke detection technology so different is that these
two technologies work both independently from each
other, and through the use of complex algorithms also
interact together, to provide true intelligent alarm
decision making. The result of this synergy of
technologies is a device that can verify true alarm
conditions across the largest range of fire types. A
further and equally as important result of this synergy
of technologies, is the discrimination of unwanted or
false alarms which have historically and still continue
to plague so many optical only air sampling detectors.



Connections

RS485

TCP/IP Network
Input 1

Input 2

Input 3

6 x IP Camera

Common Fault Output

3/4” Sampling Pipe

Pre-Alarm Output
Fire 1 Output

et FAGE Fire 2 Qutput

E'.';’!_f Fire 3 Output

‘Optical’ Only Output

‘HYBRID’ Output
(Dual Technology)

Supply Fault

From External Power Supply

Application Guide

Class A - High Sensitivity Applications include:- Computer rooms,
Cleanrooms, Data Centres, Control Rooms, Valve Halls, Archive
Storage, Anechoic Chambers & EDP areas.

Class B - Enhanced Sensitivity Applications include:- Historic
Buildings, Museums, Hospitals, Airports, Cathedrals, Theatres, Art
Galleries, Clean Warehouses, Atria & Indoor Stadiums.

Class C - Normal Sensitivity and Harsh Environment Applications
include:- Cold Storage Facilities, Specialist Production Facilities,
Food Processing Areas, Paper Production Facilities, Transportation
Terminals, Inaccessible Voids & General Warehousing.

Note: Non-scanning detectors (standard detectors) - can have up to four sampling pipes which share a common Cloud Chamber to provide fire particle detection. Each pipe inlet is provided
with an individual Scatter Chamber Detector to provide optical smoke particle detection. This does not provide individual pipe identification of the Combined Fire & Smoke signals.

Scanning detectors - can have up to four sampling pipes. The air entering each pipe inlet is direct through the Cloud Chamber to provide fire particle detection and an individual Scatter
Chamber Detector to provide optical smoke particle detection. This provides individual pipe identification of the Combined Fire & Smoke signals.

Supply Voltage

Power Consumption

Current Consumption

Operating Conditions
Detector Ambient
Tested to

Sampled Air
Humidity

IP Rating
Cable Access

Cable Termination

Sampling Network

Pipe ID

Alarm Indications

Sample Points

20 - 29VDC

16.8 watts quiescent
(24VDC 100% Fan Speed)

500mA with blower @ 30%

700mA with blower @ 100%
0°C to 38°C (32°F to 100°F)
0°C to 55°C (32°F to 131°F)
-20°C to 60°C (-4°F to 140°F)
10 - 95%RH, non-condensing

IP30
10 x 20mm knock outs

Screw terminal blocks
(0.2 - 2.5mm?, 30 - 12AWG)

Four inlet ports with combined
sampling pipe length up to 630m
(2,066ft) subject to 'ProFlow’ sampling
pipe calculation program. Maximum
transport time = 120 seconds.

3/4” or 25mm

Pre-alarm, Fire 1, Fire 2, Fire 3

Up to 100 Holes

Other Indications

Sensitivity Range

Programmable Inputs

Supply Healthy, General Fault

10,000 PCC to 10 million PCC
0 - 1000CFS (Combined Fire &
Smoke scale)

3 monitored inputs that may be
configured for Isolate, Reset,
Silence, Day/Night, Battery Fault
and Mains Fault

Programmable Output Relays 5 Relays rated 1A @ 30VDC

Camera Inputs

(Volt-free change over contacts)

6 x Protec specified IP cameras

Event Log / Data Retention 24,000 events stored on FIFO basis

EN54 & AS7240 Approved
Sensitivity Settings

Airflow Monitoring

Weight

Dimensions (mm)

Coverage

(alarms, actions, faults and data
points)(Approx 30 day historical
graph data)

zones per day. Day-time/Night-time
setting

Class A - 36 holes @ 200CFS
Class B - 44 holes @ 400CFS
Class C - 44 holes @ 600CFS

‘High Airflow’ and ‘Low Airflow’ fault
monitoring.

3.5kg (7.7lbs)
380(H) x 250(W) x 137(D)

Up to 57,600sq.ft.




Early Wa

ProPointPlus™

rning Air Sampling Fire Detector

Data Sheet

M Features

1 - 4 Individual detectors per aspirator(providing up to 4
separately identifiable areas)

Zgigh) performance optical ‘Scatter Chamber Detectors’
cbh

*Multiple language, multi-function LCD display

- Simple install and commission process generally without
the need for a laptop connection

¢ Built-In algorithm to reduce unwanted alarms

- Airflow monitoring per pipe

u Part Numbers

61-986-104-FMUL-OP1
61-986-104-FMUL-OP4

ProPoint Plus 1 Pipe
ProPoint Plus 4 Pipe

o Description

air sampling detection is now a recognised solution for
many different fire detection applications.
ProPointPlus provides up to four separate detectors
within a common aspirator enclosure and therefore

provides four individually identifiable areas of
detection per aspirator. Each of the four plug-in

‘Scatter Chamber Detectors’ (SCD)’s detector

modules can be either ‘optical’ only or combined
‘optical/enhanced CO’ detectors, the CO sensor is

only suitable for small room applications. Independent
and integrated alarm decision making through the use
of complex algorithms extend the range of particle
detection, confirm genuine alarms and reduce

unwanted alarms.Installation, configuration and
commissioning of ProPointPlus detectors is very

simple and installer friendly. Configuration to either
Class A, Class B or Class C sensitivity options is
achieved through a multi-language, multi-function

® a
PRl Detector normal [P
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LCD display generally without the need for a laptop
connection. Detector set up allows the installer to
configure the detector sensitivity to an equivalent
setting, as a known number of point type smoke
detectors. This ensures the system specifier, designer,
installer and commissioning engineerconfigure the
ProPointPlus SCD'’s to the correct sensitivity for the
particular application. Aspirator fan speed and airflow
configuration is a also a very simple process allowing
ProPointPlus air sampling detectors to be installed in a
variety of applications with short and relatively long
pipe runs.



Connections Application Guide

Class A - High Sensitivity Applications include:-

Small Computer Rooms, Cleanrooms, Data Centres, Control Rooms, Archive
25mm @ Sampling Pipe Storage & EDP areas

Class B - Enhanced Sensitivity Applications include:-

Small Historic Buildings, Museums, Theatres, Galleries, High Ceiling Areas,
Small Clean Warehouses & Small Atria Areas

RS485

TCP/IP Network
3 x Programmable Inputs
Class C - Normal Sensitivity and Harsh Environment Applications include:-
Lift/Elevator Shafts, Small Cold Storage Facilities, Clean Warehouses, Atria,
Inaccessible Voids & Up to 4 x separately identifiable Prison Cells per
aspirator.

Common Fault Output

14 x Programmable options for
For each of 5 x Output Contacts

Supply Fault

From External Power Supply

Supply Voltage 21 -29VDC Programmable Inputs 3 monitored inputs that may benfigured
for Isolate, Reset, Silence, Battery Fault

Power Consumption 9.6 watts quiescent and Mains Eault

(24VDC 100% Fan Speed)
Programmable Output Relays 5 Relays rated 1A @ 30VDC

Current Consumption  300mA with blower @ 30% (Volt-free change over contacts)

400mA with blower @ 100%
Event Log / Data Retention 24,000 events stored on FIFO basis

Operating Conditions (alarms, actions, faults and data points)

Detector Ambient 0°C to 38°C (32°F to 100°F) L
Tested to 0°C to 55°C (32°F to 131°F) (Approx 30 day historical graph data)
Sampled Air -20°C to 60°C (-4°F to 140°F) EN54 & AS7240 Approved Optical only SCD
Humidity 10 - 95%RH, non-condensing Sensitivity Settings Class A - 3 holes per detector (per pipe)
: Class B - 5 holes per detector (per pipe)
IP Rat Ip20
atng 2 Class C - 12 holes per detector (per pipe)

Sampling Network Up to four inlet ports. Maximum pipe

lengths specific to each individual Coverage Up to 54,000sa.ft.

design. All designs to be verified by Sample Points Up to 60

‘ProFlow’ li i lculati

roriow’ sampling pipe calculation  — ye g, Monitoring ‘High Airflow’ and ‘Low Airflow’ fault
program. Maximum transport time 120 o
monitoring.
seconds.
. Weight 3kg (6.6lbs)
Pipe ID 3/4” or 25mm
L. . . . Dimensions (mm) 380(H) x 250(W) x 137(D)
Alarm Indications Pre-alarm warning and Fire per pipe
Relevant Standard EN54 Part 17 & 20, AS 7240 Part 20

Other Indications Supply Healthy, General Fault
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Cirrus CCD"

Very Early Warning Air Sampling Fire Detector

Data Sheet

Part Number: 61986C4S

M Features

e The only ‘Cloud Chamber’ based Air Sampling Fire
Detector available

 Resistant to unwanted alarms from dust, humidity
& temperature changes

« Programmable ‘Pre-alarm’ warning

« 3 x Programmable ‘Fire’ alarm warnings (Fire 1,
Fire 2 & Fire 3)

» Widest sensitivity range
« Full Airflow Monitoring

« 77 full colour multi-function touch screen LCD
display

 Live camera stream from up to 6 IP color cameras

* In-built IP interface

o Description

The ‘sensitivity range’ is the key feature that makes the Cirrus
CCD Series Fire Detector a most versatile fire detection
device.

For over 30 years Cloud Chamber detectors have been known
as the most sensitive fire detection device, able to detect at the
true incipient stage of a developing fire.

The New Cirrus CCD Detectors have a vast sensitivity range
capable of being even more sensitive than previous versions.

Cirrus CCD detectors can be installed in dusty, humid and high
& low temperature applications. In these harsh environment
applications design and installation consideration must be given
to the complete installation to ensure the sampling
pipes,sampling holes and detector remain operational.

Cirrus® CCD
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Connections

RS485

TCP/IP Network
Input 1

Input 2

Input 3

6 x IP Camera

Common Fault Output

Supply Voltage

Power Consumption

Current Consumption

Operating Conditions
Detector Ambient
Tested to

Sampled Air
Humidity

IP Rating
Cable Access

Cable Termination

Sampling Network

Pre-Alarm Output
Fire 1 Output
Fire 2 Output
Cirrus® CCD
Fire 3 Output

Protec 6000 Protocol
Interface

Supply Fault

From External Power Supply

20 - 29VDC

Pipe ID

Application Guide

25mm @ Sampling Pipe Class A - High Sensitivity Applications include:-

Small Computer Rooms, Cleanrooms, Data Centres, Control Rooms, Archive
Storage & EDP areas

Class B - Enhanced Sensitivity Applications include:-
Small Historic Buildings, Museums, Theatres, Galleries, High Ceiling Areas,
Small Clean Warehouses & Small Atria Areas

Class C - Normal Sensitivity and Harsh Environment Applications include:-
Lift/Elevator Shafts, Small Cold Storage Facilities, Clean Warehouses, Atria,
Inaccessible Voids & Up to 4 x separately identifiable Prison Cells per
aspirator.

19mm to 25mm (preferred 0D 25mm)

16.8 watts quiescent
(24VDC 100% Fan Speed)

500mA with blower @ 30%
700mA with blower @ 100%

0°C to 38°C (32°F to 100°F)

0°C to 55°C (32°F to 131°F)
-20°C to 60°C (-4°F to 140°F)
10 - 95%RH, non-condensing

IP30
10 x 20mm knock outs

Screw terminal blocks
(0.2 - 2.5mm?, 30 - 12AWG)

Four inlet ports with combined
sampling pipe length up to 630m
(2,066ft) all sampling pipe operational
parameters to be verified using
‘ProFlow’ sampling pipe calculation
program. Maximum transport time =
120 seconds.

Alarm Indications
Other Indications

Sensitivity Range

Programmable Inputs

Programmable Output Relays

Camera Inputs

Event Log / Data Retention

Variable Sensitivity Settings

Airflow Monitoring

Weight

Dimensions (mm)

Pre-alarm, Fire 1, Fire 2, Fire 3
Supply Healthy, General Fault
10,000 PCC to 10 million PCC

3 monitored inputs that may be configured
for Isolate, Reset, Silence, Day/Night,
Battery Fault and Mains Fault

5 Relays rated 1A @ 30VDC
(Volt-free change over contacts)

6 x Protec specified IP cameras

24,000 events stored on FIFO basis
(alarms, actions, faults and data points)
(Approx 30 day historical graph data)

7 day programmable settings with 2 time
zones per day. Day-time/Night-time setting

‘High Airflow" and ‘Low Airflow’ fault
monitoring.

3.5kg (7.7Ibs)
380(H) x 250(W) x 137(D)



RedPipe

Data Sheet

Features

Easily organize your project with all the pipe
and fittings for a 2,500sq.ft. area in a single
box or multiple boxes for multiple areas

Divide your total Sq. Ft. by 2,500, Equals the
number of pipe kits you need

The ONLY pipe and fittings UL Listed for use
with ALL air sampling smoke detection
systems.

Plenum rated self-extinguishing pipe and
fittings

Pipe lengths are 7.5’ for Easy Shipping
(Overnight Shipping Available)

No Labels Required. NFPA identification
imprinted directly on the pipe

UL Listed for ANY Brand Air Sampling
Smoke Detector

M Contents

97.5’ of RedPipe

5- Sample Point Labels
3-90 Degree Elbows
13-Couplings

1-Tee

2-Endcaps

32-Pipe Clip Hangers

Divide your total Sq. Ft. by 2,500

Equals the number of pipe kits you need

RedPipe Kit

Everything Needed for a 2,500sq.ft. area

PART# RP5240

=

M Pipe Specifications - 3/4” SCH40

Rating: Plenum

Pipe Fitting OD: Nominal 1.30”

Pipe Fitting ID: Nominal 1.05”

Pipe Fitting Wall Thickness: Nominal 0.09”

Pipe OD: Nominal 1.05”

Pipe ID: Nominal 0.87”

Pipe Wall Thickness: Nominal 0.88”

Flammability: V-2, NFPA 90A

Polyethylene Classification: Type 1, Class C,
Category 4

Installation Temp: 0°F-201°F (-17°C-93°C)

Operational Temp: -40°F-201°F (-40°C-93°C)

B Weights and Dimensions
RedPipe Box Dims: 8" x 7.18” x 91”

RedPipe Box Total Weight: 22Ibs



B
RedPipe and Fittings

For Air Sampling Smoke Detection Systems

ﬂﬂﬂp iﬂﬂ Data Sheet

« The ONLY pipe and fittings UL listed for use
with air sampling smoke detection systems.

« Plenum rated self-extinguishing pipe and
fittings

« For use with all air sampling smoke
detectors

 Pipe lengths - 7.5’ and 15’

- Fittings available in packs of 10 B Pipe Specifications - 3/4” SCH40
. . . . Rating: Plenum
« No Labels Required. NFPA identification Pipe oD: Nominal 1.05”
imprinted directly on the pipe Pipe ID: Nominal 0.87”
Pipe Wall Thickness: Nominal 0.88”
. . . Flammability: V-2, NFPA 90A
+ Custom Plpe Available with Yo‘:"' Company Polyethylene Classification: Type 1, Class C,
Name. (custom colors also available) Cena )
Installation Temp: -75°F-201°F (-60°C-93°C)
Operational Temp: -75°F-201°F (-60°C-93°C)

RedPipe Products

RedPipe 3/4" Smoke Detection Pipe to Detector Adapter 3/4" 45° ELBOW 3/4" 90° ELBOW 3/4" 90° Radius Bend
ID: Nominal .87 ID: Nominal .87 ID: Nominal 1.05 ID: Nominal 1.05 ID: Nominal 1.05
OD: Nominal 1.05 OD: Nominal 1.05 OD: Nominal 1.30 OD: Nominal 1.30 OD: Nominal 1.42
Part #RP5209 = 7.5’ Length
Part #RP5209-15 = 15’ Length Part #RP5207 = each Part #RP5203X Part #RP5202X Part #RP5215X

3/4" TEE 3/4" Coupling 3/4" End Cap 3/4" (27mm) ABS Union 3/4" 90° Low Profile Radius Bend
ID: Nominal 1.05 ID: Nominal 1.05 ID: Nominal 1.05 ID: Nominal 1.05 ID: Nominal 1.05
OD: Nominal 1.30 OD: Nominal 1.30 OD: Nominal 1.30 OD: Nominal 1.30 OD: Nominal 1.30

Part #RP5204X Part #RP5206X Part #RP5205X Part #RP5208 = each Part #RP5230X







Engineers
Specifications

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Very Early Warning Air Sampling
Fire and Smoke Detection

Cirrus Hybrid (non-scanning)
Engineering Specification
February 2023
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1 GENERAL

1.1 Scope

This document provides specification details of the Hybrid Air-sampling Fire and Smoke Detection (ASD)
products to assist in their installation and commissioning. Hybridrange provides a single pipe through four pipe
products. Hybrid ASD is referred to as ASD throughout this document.

1.2 ASD System Information

1. A Very Early Warning Fire Detection System like the Hybrid System shall be installed throughout the
areas nominated on the drawings.

2. The ASD system shall consist of highly sensitive cloud chamber and optical-based Detectors in one
enclosure with aspirators connected to networks of sampling pipes.

3. When required, an optional Display unit may be provided to monitor each ASD detector.

1.3 Approvals and Standards

The ASD must be of a type submitted to, tested, approved, and/or listed to the Standards mentioned below by
a Nationally Recognized Testing Laboratory (NRTL):

1. UL268 and UL268A: UL (Underwriters Laboratories Inc), USA
2 UL268: ULC (Underwriters Laboratories Canada), Canada

3. FM3230 (Factory Mutual)

4 CSFM (California State Fire Marshall, USA)

1.4 Codes, Standards or Regulations
The ASD shall be installed to comply with one or more of the following codes or standards:
1. AS 1670.1-2004, AS1603.8 — 1996, ASNZS 3000

2. Fire Industry Association (FIA), Code of Practice for Design, Installation, Commissioning & Mantenance
of Aspirating Smoke Detector (ASD) Systems

NFPA Standards, US
NEC Standards, US

Local codes and standards
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1.5 Quality Assurance

1.5.1 Manufacturer

1. The manufacturer shall have a minimum of 28 years production experience in the design and
manufacture of high sensitivity air sampling smoke detection systems.

2. The manufacturer shall be certified as meeting ISO 9001:2015.

1.5.2 Equipment Supplier

1. The equipment supplier shall be authorized trained by the manufacturer to calculate/design, install, test
and maintain the ASD system.

2. The equipment supplier shall be able to produce a certificate of training from the manufacturer.

1.5.3 Installer

1. The equipment installer shall be authorized and trained by the manufacturer and shall have the ability
to design a system based on code requirements.

2. The installer shall be capable of providing calculations, design, and testing documents upon request.

1.5.4 Warranty

1. The manufacturer shall guarantee the product by warranty for a period of one year.

2. Any damage to the ASD due to poor handling or operating outside its operation limits will void its
warranty.

3. The installation and programming of the ASD shall be completed by a factory-trained installer.

1.5.5 Training

1. The manufacturer and their representatives shall make available adequate training to all personnel
involved in the supply, installation, commissioning, operation and maintenance of the ASD system.

1.6 Documentation

The following documentation shall be supplied.

1. Product data and site drawings shall be submitted and shall include pipe layout, operational
calculations and performance criteria. Tools such as ProFlow may be used to generate this material.

2. A copy of the manufacturer’s installation, operation and mainenance manuals shall be supplied upon
completion of the installation.

3. System commissioning data shall be supplied (in a format recommended by the manufacturer and per
the instructions provided by the manufacturer) within 30 days of completion of the installation.
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2 SYSTEM DESCRIPTION

21 ASD System Features
The ASD system shall:

1. Consist of a highly sensitive, optical-based, light scattering smoke detector, Cloud chamber-based fire
detector, aspirator, and SCD.

2. Be modular, with each detector having a display with indicator LEDs, and a reset control button on the
7” touch screen Display showing detector status including fault categories and smoke level.

3. Consist of an air sampling pipe network to transport air to the detection system, supported by
calculations from a computer-based design modelling tool.

4. Support optional equipment which may include intelligent remote displays and/or a high level interface
(HLI) with the building fire alarm system, or a dedicated graphics package such as H6.

Be tested and approved to cover up to 28,800 sq. ft. for four pipe Hybrid

Be approved to provide Very Early Warning Fire Detection (VEWFD) / Class A, Early Warning Fire
Detection (EWFD) / Class B and Standard Fire Detection (SFD) / Class C.

7. Provide five output levels corresponding to Pre-alarm, Fire 1, Fire 2, and Fire 3. These levels shall be
programmable and able to be set at sensitivities ranging from 1-1000 CFS.

8. Report any fault on the detector by using configurable fault relay outputs, via a peer-to-peer network or
by communications to a monitoring software tool running on a PC or hand-held device such as a tablet
or smart phone.

9. Incorporate a flow sensor in each pipe inlet and provide staged airflow faults against flow fault
thresholds that may be determined and set for each pipe individually.

10. Be commissionable without an additional device for programming.
11.  Capability to connect directly to 6 IP cameras
12.  Include troubleshooting videos built into the detector

13. Be able to provide relay outputs for both detection technologies allowing cross zoning with a single pipe
on a single detector

2.2 Detection Technology

2.21 Light Source

The Detection Chamber shall employ a highly sensitive, optical light source.

2.2.2 Detection Method

The detection sensing method shall include using a cloud chamber; as well as, photodiodes spaced inside the
chamber to detect various scattering angles.
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The output data from the sensing method shall include both particle counting as well as measured obscuration
level, viewable both separately and as a combined CFS.

2.3 Peer-to-Peer Communications Networking

A peer-to-peer networking facility shall be provided for the purposes of reporting alarms, faults and monitoring
status, history and for potential configuration of devices.

The peer-to-peer network shall:
1. Be able to support up to 100 devices (detectors, displays)

2. Be configurable at the detector, at the remote displays, and by PC based configuration tools that are
available to configure and manage the network of detectors.

2.4 Secondary Communications

Detectors shall provide inbuilt secondary communications for monitoring and configuration using the following
physical media:

1. uUsB
2. 10/100 BaseT Ethernet (2 ports)
3. RS485

3 PRODUCTS

3.1 Manufacturer
Air Sampling Smoke Detection System: Acceptable Manufacturer.
Safe Fire Detection, 5915 Stockbridge Dr., Monroe, NC 28110

3.2 Manufactured Units(s)

The Hybrid ASD system can be supplied in the following configurations:

Part Number Description
61986H4- CIRRUS HYBRID 1 (1 PIPE) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH DISPLAY FM UL
FMUL1 APPROVED
61986H4- CIRRUS HYBRID 2 (2 PIPE) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH DISPLAY FM UL
FMUL2 APPROVED
61986H4- CIRRUS HYBRID 3 (3 PIPE) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH DISPLAY FM UL
FMUL3 APPROVED
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61986H4-
FMUL4

APPROVED

CIRRUS HYBRID 4 (4 PIPE) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH DISPLAY FM UL{

3.3 Detector Features

The detector shall incorporate the following features.

1.

10.

1.

12.

The Detector, SCD, CCD, Aspirator, Touchscreen Display, Vacuum Pump, Water cartridge and Relay
Outputs shall be housed in a plastic enclosure and shall be arranged in such a way that air is drawn
from the fire risk area by an aspirator and a sample passed through a sample filter and detection
chamber.

The Detector shall employ a Cloud Chamber Detector (CCD) in addition to an optical light source and
incorporate light scattering using a scatter pattern measurement using photodiodes.

The detector shall have an obscuration sensitivity range of 0.01%-20% obs/m (0.03%-6.6% obs/ft) and
a CFS range of 1-1000.

The Detector shall have four independent field programmable smoke alarm thresholds across its
sensitivity range with adjustable time delays for each threshold between 0-2000 seconds.

The detector shall employ modular construction allowing field replacement of the SCD, CCD,
touchscreen display, vacuum pump, water cartridge, and aspirator.

The detector shall allow future hardware expansion via modular SCDs inside detector enclosure up to
four.

The Detector shall also incorporate facilities to transmit the following fault categories:
a) Detector

b) Air flow

c) System

d) Network

e) Power

f) Chamber

g) Module

The detector shall support the generation and transmission of urgent and minor faults. Minor faults shall
be considered as servicing or maintenance signals. Urgent faults indicate the unit may not be able to
detect smoke.

The single through four pipe Hybrid shall include up to four sample pipe inlets respectively, and must
contain a flow sensor and optical based smoke detector for each pipe inlet; as well as, a shared CCD
for all used inlets.

The filter shall be a disposable filter and shall be capable of filtering particles in excess of 20 microns
from the air sample and shall be installed outside the detector and inside the CCD.

An additional filter shall be optional and installed outside the detector to provide a clean air barrier
around the detector’s optics to prevent contamination and increased service life.

The aspirator shall be a centrifugal blower with the ability to allow up to 800ft of pipe, subject to local
codes and calculations.

5915 Stockbridge Dr. » Monroe, NC 28110 « Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com

Page 8 of 16

87




13.  The Assembly must contain nine (9) or more relays for inputs, alarm conditions, and fault conditions.
The relays shall be software programmable to the required functions. The relays must be rated 1 Amp
at 30 VDC. Remote relays can be offered as an option and either configured to replicate those on the
detector or programmed differently.

14. The detector shall incorporate a replaceable and recyclable water cartridge.

15.  The detector shall have built-in event and smoke logging. It shall store smoke levels, alarm conditions,
operator actions and faults. The date and time of each event shall be recorded. Each detector shall
allow storage of up to 256 events and does not require the presence of a display in order to do so.

16.  The detector shall have built-in graphical airflow and smoke logging for both the CCD and SCD. The
data logged every 10 seconds to 4 minutes, and shall include CCD and SCD levels along with date and
times. Each detector shall allow storage of approximately 24,000 data points (about 1 months’ of data).

17.  The detector shall incorporate 3 Inputs which can be assigned by configuration to activate one of
several functions including (Isolate, Silence, Reset, Mains Fault, Battery Fault, Pause AF, Disable AF).

18.  The detector shall incorporate two levels of logins to protect against unauthorized access.

3.4 Displays

The single through four pipe Hybrid detectors shall provide a 7” touchscreen display and LED user interface
support commands; LEDs to indicate alarm events; trouble LED; and power On / Off indication. All LEDs shall
have appropriate symbols without any text.

In addition to the LED user interface, the touch screen user interface with following characteristics:

Full color touch screen user interface with the ability to see the level of each pipe and all other menus
Program and commission the detector from solely the touch screen.

Alarm threshold indicators for Pre-alarm, Fire 1, Fire 2, and Fire 3

Fault indicating the fault condition.

Include built in troubleshooting videos

Include the available view up to 6 color IP cameras

No ok~ o b=

A remotely mounted Display may be optionally equipped with an alarm and fault output.

3.5 Monitoring

The system shall have available software to monitor all devices connected to a system. Such software shall be
provided to run on:

1. Windows Operating System

3.6 Configuration and Programming

Configuration and programming may be performed at the detector without needing any additional software,
hardware, or programmers; by accessing the detector through a remote display; or by direct connection to a
detector or through Ethernet network.

Configuration and programming tool shall support the following features at a minimum:

5915 Stockbridge Dr. « Monroe, NC 28110 « Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com

Page 9 of 16

88



Programming of the device.

Viewing of the status of the device in the system.
Adjustment of the alarm thresholds of the detector.

Setting of Day/Night, weekend sensitivity threshold settings.
Multi-level password control.

Programmable latching or non-latching relay operation.
Programmable energized or de-energized relays.

Programmable high and low flow settings for airflow supervision.

© © N ook~ D=

Programmable aspirator speed control.

—
e

Testing of relays assigned to a specific pipe to aid commissioning.

—_
—_

Viewing built in troubleshooting videos

—
N

Commissioning and Viewing optional IP cameras

3.7 Security
The following security measures shall be provided.

1. Access to a detector via Ethernet shall be protected using a detector password specific to the detector

3.8 Upgrading

There shall be provision for field upgrading the firmware in the system using a PC for this function.

4 APPLICATION

4.1 Detection Alarm Levels

Each pipe shall have four (4) independently programmable alarm thresholds. The four alarm levels may be
used as follows:

1 Alarm Level 1 (Pre-Alarm) - Activate a visual and audible alarm in the fire risk area.

2 Alarm Level 2 (Fire 1) - Activate the electrical/electronic equipment shutdown relay and activate visual
and audible alarms in the Security Office or other appropriate location.

3 Alarm Level 3 (Fire 2) - Initiate an alarm condition in the Fire Alarm Control Panel to call the Fire
Brigade and activate all warning systems.

4 Alarm Level 4 (Fire 3) - Activate a suppression system and/or other suitable countermeasures.
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4.2 |Initial Detection Alarm Settings

Initial settings for the alarm levels shall be determined by the requirements of the protected environment. Default
settings of the unit shall be:

1. Alarm Level 1 (Pre-alarm) 300 CFS
2 Alarm Level 2 (Fire 1) 400 CFS
3. Alarm Level 3 (Fire 2) 500 CFS
4 Alarm Level 4 (Fire 3) 600 CFS

o
w

Initial (factory default) settings for the alarm/fault delays

1. Alarm Level 1 (Pre-Alarm) 0 seconds
2. Alarm Level 2 (Fire 1) 0 seconds
3. Alarm Level 3 (Fire 2) 0 seconds
4. Alarm Level 4 (Fire 3) 0 seconds
4.4 Faults

The Detector Fault relay shall be connected to the appropriate alarm zone on the Fire Alarm Control Panel
(FACP) in such a way that a Detector Fault would register a fault condition on the FACP.

(Check local Codes, Standards or Regulations to determine whether compliance with this set up is required).

4.5 Power Supply and Batteries

The system shall be powered from a regulated supply of nominally 24V DC. The battery charger and battery
shall comply with the relevant Codes, Standards or Regulations. Typically 24 hours standby battery backup is
required followed by 5 minutes in an alarm condition.

Local Power Supply Standards that may apply:

1. UL 1481 Listed - provided the power supply and standby batteries have been appropriately sized /
rated to accommodate the system’s power requirements.

2. US Telecommunication Central Office Power Supply - the system shall operate on negative 48 VDC
(provided continuously from the telephone central office power source) converted to 24VDC.

4.6 Sampling Pipe Design

4.6.1 Sampling Pipe
The sampling pipe shall comply with the following requirements.

1. The sampling pipe shall be smooth bore RedPipe. Normally, pipe with an outside diameter (OD) of
25mm or 1.05” and internal diameter (ID) of .87” should be used. It should be marked along its length
with “RedPipe Smoke Detector Sampling Tube Do Not Disturb” via printing directly on the pipe.
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2. The pipe material should be suitable for the environment in which it is installed, or should be the
material as required by the specifying body.

3. All joints in the sampling pipe must be air tight and made by using solvent cement, except at entry to
the detector.

4. The pipe shall be identified as Air Sampling/Aspirating Smoke Detector Pipe (or similar wording) along
its entire length printed directly onto the pipe at regular intervals not exceeding the manufacturer’s
recommendation or that of local codes and standards.

5. All piping should be supported at centers of the lesser of 1.5m (5ft) apart or that specified by local
codes or standards.

6. The end of each trunk or branch pipe shall be fitted with an end-cap and made air-tight by using solvent
cement. Use of a hole in the end-cap will be dependent on the network design (see ProFlow
calculations).

4.6.2 Sampling Holes

The sampling holes shall comply with the following requirements.

1. Sampling holes shall not be separated by more than the maximum distance allowed for conventional
point detectors as specified in the local codes and standards. Intervals may vary according to
calculations.

2. Each sampling hole shall be identified and in accordance with Codes or Standards.

a) Itis manufacturer’s recommendation to use the correct size Sample Hole Markers (SHM) for
identification as it provides hole size verification from a distance, and are visually distinct from the pipe
network.

3. Consideration shall be given to the manufacturer’s recommendations and standards in relation to the
number of sampling holes and the distance of the sampling holes from the ceiling or roof structure and
forced ventilation systems.

4. Sample point size and indeed the entire pipe design and installation design shall be supported by
ProFlow calculations.

5 EXECUTION

5.1 System Installation

The contractor shall install the entire detection system in accordance with the national and local codes and
manufacturer's System Design Manual.

5.1.1 ASD Detector Mounting

1 The detector shall be capable of vertical mounting with sample air inlet port(s) directed up bward the
ceiling (normal mounting).

2 The detector shall be capable of mounting directly to a wall using screw fasteners.
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5.1.2 The Capillary Sampling Network
The capillary sampling network shall comply with the following requirements:

1. Where false ceilings are installed, the sampling pipe shall be installed above the ceiling, and Capillary
Sampling Points shall be installed on the ceiling and connected by means of a capillary tube.

2. The typical internal diameter of the capillary tube shall be 5mm or 3/8”, the maxinum length of the
capillary tube shall be 8m (26 ft) unless otherwise specified in consultation with the manufacturer.

3. The Capillary tube shall terminate at a Ceiling Sampling Point specifically designed and approved by
the manufacturer. The performance characteristics of the Sampling Points shall be taken into account
during the system design.

5.1.3 Air Sampling Pipe Network Calculations

Air Sampling Pipe Network Calculations shall be provided by Air Sampling Pipe Network modelling program
such as ProFlow. Pipe network calculations shall be supplied with the proposed pipe layout design to indicate
the following performance criteria:

5.1.3.1 Transport Time

Wherever possible the transport time (i.e. the time taken by smoke sampled to reach the detector) for the least
favorable sampling point shall be less than 120 seconds for open hole sampling and capillary tubes. Longer
transport times may be tolerated where long pipe runs are required and local cales and standards permit.

Local codes and standards may also apply. For example:
1. NFPA 72 The Americas 120 Seconds
2. NFPA 76 The Americas 60 Second

5.1.3.2 Balance %

1. The balance is the ratio of lowest sampling hole flow rate to the highest, expressed as a percentige. The
sampling hole balance for the pipe shall not be less than 60%.

5.2 System Commissioning

5.2.1 Detector commissioning

The detector shall incorporate a 7-inch color touch screen to allow full commissioning and programming of the
detector without the need of additional hardware, software, or programmers.

5.2.2 Commissioning Tests

1 The contractor shall allow for the manufacturer’s representative to attend commissioning of the entire
installation in the presence of the owner and/or their representative.

2 All necessary instrumentation, equipment, materials and labor shall be provided by the Contractor.
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3

The Contractor shall record all tests and system configuration and a copy of these results shall be
retained on site in the System Log Book.

5.2.3 System Checks

Visually check all pipes to ensure that all joints, fittings, bends, sampling points, SHMs, etc., comply with the
Specification.

Check the system to ensure the following features are operational and programmed in accordance with the
specification.

2 © © N o g A~ Db

0.
1.
12.

Alarm threshold levels (for both day and night settings),
Touchscreen operable

Time delays,

Pipes in use,

Detector address,

Display address where applicable,

Clock time and date,

Air flow fault thresholds,

IP Cameras viewable

Referencing

Check to ensure that all ancillary warning devices operate as specified.

Check interconnection with Fire Alarm Control Panel to ensure correct operation.

5.2.4 Final Tests

The contractor shall:

1.
2.

Introduce smoke into the detector assembly to provide a basic Go / No-Go functional test.

Verify that the transport time from the farthest sampling hole does not exceed the local code
requirements using a transport time test while monitoring the CFS signal from the display.

Activate the appropriate Fire Alarm zones and advise all concerned that the system is fully operational.
Fill out the logbook and commissioning report accordingly.

5.3 Maintenance and Service

5.3.1 Sample Filter

1.

The detector shall incorporate a replaceable filter inline with pipe such as the RP7125 to remove large
contaminants from the sampled air.

The filter shall be accessible by opening the cover.

Once accessible, the filter shall be removable and replaceable by hand without the need of a tool.
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5.3.2 Spare Parts

1.

The detector shall incorporate a replaceable Aspirator. The manufacturer’s instructions for replacing
the Aspirator shall be followed.

The detector shall incorporate a replaceable SCD Assembly. The manufacturer’s instructions for
replacing the SCD Assembly shall be followed.

The detector shall incorporate a replaceable, and recyclable, water cartridge. The manufacturer’s
instructions for replacing the water cartridge shall be followed.

The detector shall incorporate replaceable Front Covers. The manufacturer’s instructions for replacing
the Front Cover shall be followed.

5915 Stockbridge Dr. « Monroe, NC 28110 « Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com

Page 15 of 16

94




5915 Stockbridge Dr. « Monroe, NC 28110 « Phone: 704-821-7920 * Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com

Page 16 of 16

95







Very Early Warning Air Sampling
Smoke and Fire Detection
Cirrus Hybrid (Scanning)

Engineering Specification
February 2023

5915 Stockbridge Dr. » Monroe, NC 28110 « Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 1 of 16



Contents 1

LT ] Y 4
L T T o o o - T 4
1.2  ASD System INformation..........cccciiiicciiiiiiscccc e s e e e e namnn s 4
1.3  Approvals and Standards ... nmnn e 4
1.4 Codes, Standards or Regulations ..........cccccooiimiiiccssiirir e e 4
1.5 QUAlILY ASSUFANCE ....occueieiiieiniier i s s e s s e e s an e e an e s a s n e e nnanns 5
1.5.1 MANUFACIUFET ..ottt ettt e bt e st e e e nneee e 5

1.5.2 EQUIPMENT SUPPHET ...ttt ettt e e et e e e nee e e snee e e enneeeenns 5

LR TRC T [ 1] = 11 PP UURRP N 5

LR VAT T =T o | PSR 5

R T I - 11011 o PSR 5

1.6 DOCUMENEALION. ..o nn e ann 5
2 SYSTEM DESCRIPTION..... ..ottt s s s s s ae e s a e e e e e s s e e s 6
2.1 ASD System Features..........ccciiriiiiieiiineir it 6
287 0 11 =Yo7 1T o T =T 1 4 o o o | S 6
2,21 LIGNE SOUICE ..ttt ettt et e e 6

2.2.2 Detection MEthOd .........coiiiiiiii e e 7

2.3 Peer-to-Peer Communications Networking........ccccccuccimmiiininimnn s 7
2.4 Secondary COMMUNICAtIONS .......cooiiiimiiiiiriiir st me e s mnn s 7
3 L 30 T 0 LU L 0 RN 7
B T 1 - 13 1 = T (T =Y 7
3.2  Manufactured UNItS(S) .....ccciurrririnmiiniiiiniers it s s 7
3.3 Detector FEAtUrES ... s 8
B S 0 1= o - |V 9
B 2R T | e T T (o o3V 9
3.6 Configuration and Programming .........ccccovememniininimis s s e 9
B R - o ¥ | 1 3T/ 10
B R U T T T = 1o 11 ' 10
4 N o T L0 @ T R 10
4.1 Detection Alarm LEVEIS ... s 10
4.2 Initial Detection Alarm Settings........cccouiiiiiiiiiii i s 1
4.3 Initial (factory default) settings for the alarm/fault delays...........cccoocmmmirreeccrerrnrcccceee s 1"
S - 11 | TR 1"
4.5 Power Supply and Batteries .........cccccvrrcrsmrrrirnsssmrerrsssssmeee s sssssssmee s sssssssee e s s sssssnn e e e s ssssssnnensesnan 1"

5915 Stockbridge Dr. » Monroe, NC 28110 ¢ Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 2 of 16



4.6 Sampling Pipe DeSIgN .......ccccerriiiiimreriissssssrerrssssssssressssssssssesssssssssssesssssssssssssssssssnsnesssssssnnsnsssnss 1"

T 3 T B S - o 0 o [T Yo TN oY= 11

IS Y- 1 ] o] [Tg Yo T (o] L= SR 12
0 0 (] 12
5.1 System Installation ... ——————————— 12
5.1.1 ASD DeteCtor MOUNTING......cccciiiiiiiiiee it e ettt e e e e e e e e e e s e ae e e e e e easaae e e e s s eaneees 12

5.1.2 The Capillary Sampling NEetWOTK ..........cocciiiiiiiiiiie e e 13

5.1.3 Air Sampling Pipe Network Calculations............ccccoocuiiiieeiiiiiie e 13

5.2 System COmMMISSIONING ....ccciiiiiiiriiiiee it s e s e e mn e e ane e s 13
5.2.1 Detector COMMISSIONING .......ueiiiiiiiiiieeesiiitiee e st e e e e st re e e e e s snreraeeesesaneeeaeeesnnnnaeaaeeanns 13

5.2.2 CommiSSIONING TESES .. .uuiiiiiiiiiiiiii e e et e e e e et e e e aeeeeanee 13

5.2.3  SYSIEM CRECKS ...coiiiiiiiii et 14

5.2.4  FINAl TOSES ..ttt ettt e e e 14

5.3 Maintenance and ServiCe........occiiiiiiiiirrr s 14
Lo T B = 0 ] o] L= 11 (=Y SRR OTPRI 14

B5.3.2  SPAre Parts......oo oottt e e e e e e e e e e e e e e e anneeeeaeaanas 15

5915 Stockbridge Dr. » Monroe, NC 28110 « Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 3 of 16



1 GENERAL

1.1 Scope

This document provides specification details of the Hybrid Air-sampling Fire and Smoke Detection (ASD)
products to assist in their installation and commissioning. Hybridrange provides a single pipe through four pipe
products. Hybrid ASD is referred to as ASD throughout this document.

1.2 ASD System Information

1. A Very Early Warning Fire Detection System like the Hybrid System shall be installed throughout the
areas nominated on the drawings.

2. The ASD system shall consist of highly sensitive cloud chamber and optical-based Detectors in one
enclosure with aspirators connected to networks of sampling pipes.

The detector will be able to identify which pipe is carrying smoke

When required, an optional Display unit may be provided to monitor each ASD detector.

1.3 Approvals and Standards

The ASD must be of a type submitted to, tested, approved, and/or listed to the Standards mentioned below by
a Nationally Recognized Testing Laboratory (NRTL):

1. UL268 and UL268A: UL (Underwriters Laboratories Inc), USA
2 UL268: ULC (Underwriters Laboratories Canada), Canada

3. FM3230 (Factory Mutual)

4 CSFM (California State Fire Marshall, USA)

1.4 Codes, Standards or Regulations
The ASD shall be installed to comply with one or more of the following codes or standards:
1. AS 1670.1-2004, AS1603.8 — 1996, ASNZS 3000

2. Fire Industry Association (FIA), Code of Practice for Design, Installation, Commissioning & Maintenance
of Aspirating Smoke Detector (ASD) Systems

NFPA Standards, US
NEC Standards, US

Local codes and standards
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1.5 Quality Assurance

1.5.1 Manufacturer

1. The manufacturer shall have a minimum of 28 years production experience in the design and
manufacture of high sensitivity air sampling smoke detection systems.

2. The manufacturer shall be certified as meeting ISO 9001:2015.

-_—

.5.2 Equipment Supplier

1. The equipment supplier shall be authorized trained by the manufacturer to calculate/design, install, test
and maintain the ASD system.

2. The equipment supplier shall be able to produce a certificate of training from the manufacturer.

1.5.3 Installer

1. The equipment installer shall be authorized and trained by the manufacturer and shall have the ability
to design a system based on code requirements.

2. The installer shall be capable of providing calculations, design, and testing documents upon request.

1.5.4 Warranty

1. The manufacturer shall guarantee the product by warranty for a period of one year.

2. Any damage to the ASD due to poor handling or operating outside its operation limits will void its
warranty.

3. The installation and programming of the ASD shall be completed by a factory-trained installer.

1.5.5 Training

1. The manufacturer and their representatives shall make available adequate training to all personnel
involved in the supply, installation, commissioning, operation and maintenance of the ASD system.

1.6 Documentation

The following documentation shall be supplied.

1. Product data and site drawings shall be submitted and shall include pipe layout, operational
calculations and performance criteria. Tools such as ProFlow may be used to generate this material.

2. A copy of the manufacturer’s installation, operation and mainenance manuals shall be supplied upon
completion of the installation.

3. System commissioning data shall be supplied (in a format recommended by the manufacturer and per
the instructions provided by the manufacturer) within 30 days of completion of the installation.
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2 SYSTEM DESCRIPTION

21 ASD System Features
The ASD system shall:

1. Consist of a highly sensitive, optical-based, light scattering smoke detector, Cloud chamber-based
(CCD) fire detector, scanning module, aspirator, and SCD.

2. The system must be scanning such that:
a) Enables a single detector to be divided into up to four separate pipes
b) Provides real time detection by pipe to monitor fire growth

c) Provides four individually configurable alarm levels (Pre-alarm, Fire 1, Fire 2, and Fire 3) for each
pipe

3. Be modular, with each detector having a display with indicator LEDs, and a reset control button on the
7” touch screen Display showing detector status including fault categories and smoke level per pipe.

4. Consist of an air sampling pipe network to transport ar to the detection system, supported by
calculations from a computer-based design modelling tool.

5. Support optional equipment which may include intelligent remote displays and/or a high level interface
(HLI) with the building fire alarm system, or a dedicatd graphics package such as H6.

Be tested and approved to with a hole coverage of up to 90,000 sq. ft. for four pipe Hybrid

Be approved to provide Very Early Warning Fire Detection (VEWFD) / Class A, Early Warning Fire
Detection (EWFD) / Class B and Standard Fire Detection (SFD) / Class C.

8. Provide five output levels corresponding to Pre-alarm, Fire 1, Fire 2, and Fire 3. These levels shall be
programmable and able to be set at sensitivities ranging from 1-1000 CFS.

9. Report any fault on the detector by using configurable fault relay outputs, via a peer-to-peer network or
by communications to a monitoring software tool running on a PC or hand-held device such as a tablet
or smart phone.

10. Incorporate a flow sensor in each pipe inlet and provide staged airflow faults against flow fault
thresholds that may be determined and set for each pipe individually.

11.  Be commissionable without an additional device for programming.
12.  Capability to connect directly to 6 IP cameras
13. Include troubleshooting videos built into the detector

14. Be able to provide relay outputs for both detection technologies allowing cross zoning with a single pipe
on a single detector

2.2 Detection Technology

2.21 Light Source

The Detection Chamber shall employ a highly sensitive, optical light source.
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2.2.2 Detection Method

The detection sensing method shall include using a cloud chamber; as well as, photodiodes spaced inside the
chamber to detect various scattering angles.

The output data from the sensing method shall include both particle counting as well as measured obscuration
level, viewable both separately and as a combined CFS.

2.3 Peer-to-Peer Communications Networking

A peer-to-peer networking facility shall be provided for the purposes of reporting alarms, faults and monitoring
status, history and for potential configuration of devices.

The peer-to-peer network shall:
1. Be able to support up to 100 devices (detectors, displays)

2. Be configurable at the detector, at the remote displays, and by PC based configuration tools that are
available to configure and manage the network of detectors.

2.4 Secondary Communications

Detectors shall provide inbuilt secondary communications for monitoring and configuration using the following
physical media:

1. USB
2. 10/100 BaseT Ethernet (2 ports)
3. RS485

3 PRODUCTS

3.1 Manufacturer
Air Sampling Smoke Detection System: Acceptable Manufacturer.
Safe Fire Detection, 5915 Stockbridge Dr., Monroe, NC 28110

3.2 Manufactured Units(s)

The Hybrid ASD system can be supplied in the following configurations:

Part Number Description

61986H4S- CIRRUS HYBRID 2 (2 PIPE SCANNER) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH
FMUL2 DISPLAY FM UL APPROVED

61986H4S- CIRRUS HYBRID 3 (3 PIPE SCANNER) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH
FMULS3 DISPLAY FM UL APPROVED
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61986H4S-
FMUL4

CIRRUS HYBRID 4 (4 PIPE SCANNER) ASPIRATING 'FIRE & SMOKE' DETECTOR WITH
DISPLAY FM UL APPROVED

3.3 Detector Features

The detector shall incorporate the following features.

1.

10.

1.

12.

The Detector, SCD, CCD, Aspirator, Touchscreen Display, Vacuum Pump, Water cartridge and Relay
Outputs shall be housed in a plastic enclosure and shall be arranged in such a way that air is drawn
from the fire risk area by an aspirator and a sample passed through a sample filter and detection
chamber.

The Detector shall employ a Cloud Chamber Detector (CCD) in addition to an optical light source and
incorporate light scattering using a scatter pattern measurement using photodiodes.

The detector shall have an obscuration sensitivity range of 0.01%-20% obs/m (0.03%-6.6% obs/ft) and
a CFS range of 1-1000.

The Detector shall have four independent field programmable smoke alarm thresholds across its
sensitivity range with adjustable time delays for each threshold between 0-2000 seconds.

The detector shall employ modular construction allowing field replacement of the SCD, CCD,
touchscreen display, vacuum pump, water cartridge, and aspirator.

The detector shall allow future hardware expansion via modular SCDs inside detector enclosure up to
four.

The Detector shall also incorporate facilities to transmit the following fault categories:
a) Detector

b) Air flow

c) System

d) Network

e) Power

f) Chamber

g) Module

The detector shall support the generation and transmission of urgent and minor faults. Minor faults shall
be considered as servicing or maintenance signals. Urgent faults indicate the unit may not be able to
detect smoke.

The single through four pipe Hybrid shall include up to four sample pipe inlets respectively, and must
contain a flow sensor and optical based smoke detector for each pipe inlef as well as, a shared CCD
for all used inlets.

The filter shall be a disposable filter and shall be capable of filtering particles in excess of 20 microns
from the air sample and shall be installed outside the detector and inside the CCD.

An additional filter shall be optional and installed outside the detctor to provide a clean air barrier
around the detector’s optics to prevent contamination and increased service life.

The aspirator shall be a centrifugal blower with the ability to allow up to 1000ft of pipe, subject to local
codes and calculations.
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13.  The Assembly must contain nine (9) or more relays for inputs, alarm conditions, and fault conditions.
The relays shall be software programmable to the required functions. The relays must be rated 1 Amp
at 30 VDC. Remote relays can be offered as an option and either configured to replicate those on the
detector or programmed differently.

14. The detector shall incorporate a replaceable and recyclable water cartridge.

15.  The detector shall have built-in event and smoke logging. It shall store smoke lewels, alarm conditions,
operator actions and faults. The date and time of each event shall be recorded. Each detector shall
allow storage of up to 256 events and does not require the presence of a display in order to do so.

16. The detector shall have built-in graphical airflow and smoke logging for both the CCD and SCD. The
data logged every 10 seconds to 4 minutes, and shall include CCD and SCD levels along with date and
times. Each detector shall allow storage of approximately 24,000 data points (about 1 monhs’ of data).

17.  The detector shall incorporate 3 Inputs which can be assigned by configuration to activate one of
several functions including (Isolate, Silence, Reset, Mains Fault, Battery Fault, Pause AF, Disable AF).

18. The detector shall incorporate two lewvels of logins to protect against unauthorized access.

3.4 Displays

The single through four pipe Hybrid detectors shall provide a 7” touchscreen display and LED user interface
support commands; LEDs to indicate alarm events; trouble LED; and power On / Off indeation. All LEDs shall
have appropriate symbols without any text.

In addition to the LED user interface, the touch screen user interface with following characteristics:

Full color touch screen user interface with the ability to see the level of each pipe and all other menus
Indication of Scanning

Program and commission the detector from solely the touch screen.

Alarm threshold indicators for Pre-alarm, Fire 1, Fire 2, and Fire 3 per pipe

Fault indicating the fault condition.

Include built in troubleshooting videos

Include the available view up to 6 color IP cameras

© N o o s~ b=

A remotely mounted Display may be optionally equipped with an alarm and fault output.

3.5 Monitoring

The system shall have available software to monitor all devices connected to a system. Such software shall be
provided to run on:

1. Windows Operating System

3.6 Configuration and Programming

Configuration and programming may be performed at the detector without needing any additional software,
hardware, or programmers; by accessing the detector through a remote display; or by direct connection to a
detector or through Ethernet network.
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Configuration and programming tool shall support the following features at a minimum:
Programming of the device.

Viewing of the status of the device in the system.

Adjustment of the alarm thresholds of the detector.

Setting of Day/Night, weekend sensitivity threshold settings.

Multi-level password control.

Programmable latching or non-latching relay operation.

Programmable energized or de-energized relays.

Programmable high and low flow settings for airflow supervision.

© ©®© N ook~ Db =

Programmable aspirator speed control.

—
©

Testing of relays assigned to a specific pipe to aid commissioning.

-
-

Viewing built in troubleshooting videos

—
N

Commissioning and Viewing optional IP cameras

3.7 Security
The following security measures shall be provided.

1. Access to a detector via Ethernet shall be protected using a detector password specific to the detector

3.8 Upgrading

There shall be provision for field upgrading the firmware in the system using a PC for this function.

4 APPLICATION

4.1 Detection Alarm Levels

Each pipe shall have four (4) independently programmable alarm thresholds. The four alarm levels may be
used as follows:

1 Alarm Level 1 (Pre-Alarm) - Activate a visual and audible alarm in the fire risk area.

2 Alarm Level 2 (Fire 1) - Activate the electrical/electronic equipment shutdown relay and activate visual
and audible alarms in the Security Office or other appropriate location.

3 Alarm Level 3 (Fire 2) - Initiate an alarm condition in the Fire Alarm Control Panel to call the Fire
Brigade and activate all warning systems.

4 Alarm Level 4 (Fire 3) - Activate a suppression system and/or other suitable countermeasures.
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4.2 |Initial Detection Alarm Settings

Initial settings for the alarm levels shall be determined by the requirements of the protected environment. Default
settings of the unit shall be:

1. Alarm Level 1 (Pre-alarm) 300 CFS

2 Alarm Level 2 (Fire 1) 400 CFS

3. Alarm Level 3 (Fire 2) 500 CFS

4 Alarm Level 4 (Fire 3) 600 CFS

4.3 |Initial (factory default) settings for the alarm/fault delays
1. Alarm Level 1 (Pre-Alarm) 0 seconds

2. Alarm Level 2 (Fire 1) 0 seconds

3. Alarm Level 3 (Fire 2) 0 seconds

4. Alarm Level 4 (Fire 3) 0 seconds

4.4 Faults

The Detector Fault relay shall be connected to the appropriate alarm zone on the Fire Alarm Control Panel
(FACP) in such a way that a Detector Fault would register a fault condition on the FACP.

(Check local Codes, Standards or Regulations to determine whether compliance with this set up is required).

4.5 Power Supply and Batteries

The system shall be powered from a regulated supply of nominally 24V DC. The battery charger and battery
shall comply with the relevant Codes, Standards or Regulations. Typically 24 hours standby battery backup is
required followed by 5 minutes in an alarm condition.

Local Power Supply Standards that may apply:

1. UL 1481 Listed - provided the power supply and standby batteries have been appropriately sized /
rated to accommodate the system’s power requirements.

2. US Telecommunication Central Office Power Supply - the system shall operate on negative 48 VDC
(provided continuously from the telephone central office power source) converted to 24VDC.

4.6 Sampling Pipe Design

4.6.1 Sampling Pipe
The sampling pipe shall comply with the following requirements.

1. The sampling pipe shall be smooth bore RedPipe. Normally, pipe with an outside diameter (OD) of
25mm or 1.05” and internal diameter (ID) of .87” should be used. It should be marked along its length
with “RedPipe Smoke Detector Sampling Tube Do Not Disturb” via printing directly on the pipe.
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2. The pipe material should be suitable for the environment in which it is installed, or should be the
material as required by the specifying body.

3. All joints in the sampling pipe must be air tight and made by using solvent cement, except at entry to
the detector.

4. The pipe shall be identified as Air Sampling/Aspirating Smoke Detector Pipe (or similar wording) along
its entire length printed directly onto the pipe at regular intervals not exceeding the manufacturer’s
recommendation or that of local codes and standards.

5. All piping should be supported at centers of the lesser of 1.5m (5ft) apart or that specified by local
codes or standards.

6. The end of each trunk or branch pipe shall be fitted with an end-cap and made air-tight by using solvent
cement. Use of a hole in the end-cap will be dependent on the network design (see ProFlow
calculations).

4.6.2 Sampling Holes

The sampling holes shall comply with the following requirements.

1. Sampling holes shall not be separated by more than the maximum distance allowed for conventional
point detectors as specified in the local codes and standards. Intervals may vary according to
calculations.

2. Each sampling hole shall be identified and inaccordance with Codes or Standards.

a) Itis manufacturer’s recommendation to use the correct size Sample Hole Markers (SHM) for
identification as it provides hole size verification from a distance, and are visually distinct from the pipe
network.

3. Consideration shall be given to the manufacturer’s recommendations and standards in relation to the
number of sampling holes and the distance of the sampling holes from the ceiling or roof structure and
forced ventilation systems.

4. Sample point size and indeed the entire pipe design and installation design shall be supported by
ProFlow calculations.

5 EXECUTION

5.1 System Installation

The contractor shall install the entire detection system in accordance with the national and local codes and
manufacturer's System Design Manual.

5.1.1 ASD Detector Mounting

1 The detector shall be capable of vertical mounting with sample air inlet port(s) directed up toward the
ceiling (normal mounting).

2 The detector shall be capable of mounting directly to a wall using screw fasteners.
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5.1.2 The Capillary Sampling Network
The capillary sampling network shall comply with the following requirements:

1. Where false ceilings are installed, the sampling pipe shall be installed above the ceiling, and Capillary
Sampling Points shall be installed on the ceiing and connected by means of a capillary tube.

2. The typical internal diameter of the capillary tube shall be 5mm or 3/8”, the maximum length of the
capillary tube shall be 8m (26 ft) unless otherwise specified in consultation with the manufacturer.

3. The Capillary tube shall terminate at a Ceiling Sampling Point specifically designed and approved by
the manufacturer. The performance characteristics of the Sampling Points shall be taken into account
during the system design.

5.1.3 Air Sampling Pipe Network Calculations

Air Sampling Pipe Network Calculations shall be provided by Air Sampling Pipe Network modelling program
such as ProFlow. Pipe network calculations shall be supplied with the proposed pipe layout design to indicate
the following performance criteria:

5.1.3.1 Transport Time

Wherever possible the transport time (i.e. the time taken by smoke sampled to reach the detector) for the least
favorable sampling point shall be less than 120 seconds for open hole sampling and capillary tubes. Longer
transport times may be tolerated where long pipe runs are required and local cales and standards permit.

Local codes and standards may also apply. For example:
1. NFPA 72 The Americas 120 Seconds
2. NFPA 76 The Americas 60 Second

5.1.3.2 Balance %

1. The balance is the ratio of lowest sampling hole flow rate to the highest, expressed as a percentige. The
sampling hole balance for the pipe shall not be less than 60%.

5.2 System Commissioning

5.2.1 Detector commissioning

The detector shall incorporate a 7-inch color touch screen to allow full commissioning and programming of the
detector without the need of additional hardware, software, or programmers.

5.2.2 Commissioning Tests

1 The contractor shall allow for the manufacturer’s representative to attend commissioning of the entire
installation in the presence of the owner and/or their representative.

2 All necessary instrumentation, equipment, materials and labor shall be provided by the Contractor.
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3

The Contractor shall record all tests and system configuration and a copy of these results shall be
retained on site in the System Log Book.

5.2.3 System Checks

Visually check all pipes to ensure that all joints, fittings, bends, sampling points, SHMs, etc., comply with the
Specification.

Check the system to ensure the following features are operational and programmed in accordance with the
specification.

2 © o N o g s~ b=

0.
11.
12.
13.

Alarm threshold levels (for both day and night settings),
Touchscreen operable

Time delays,

Pipes in use,

Scanning in use,

Detector address,

Display address where applicable,

Clock time and date,

Air flow fault thresholds,

IP Cameras viewable

Referencing

Check to ensure that all ancillary warning devices operate as specified.

Check interconnection with Fire Alarm Control Panel to ensure correct operation.

5.2.4 Final Tests

The contractor shall:

1.
2.

Introduce smoke into the detector assembly to provide a basic Go / No-Go functional test.

Verify that the transport time from the farthest sampling hole does not exceed the local code
requirements using a transport time test while monitoring the CFS signal from the display.

Activate the appropriate Fire Alarm zones and advise all concerned that the system is fully operational.
Fill out the logbook and commissioning report accordingly.

5.3 Maintenance and Service

5.3.1 Sample Filter

1.

2.

The detector shall incorporate a replaceable filter inline with pipe such as the RP7125 to remove large
contaminants from the sampled air.

The filter shall be accessible by opening the cover.
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3.

Once accessible, the filter shall be removable and replaceable by hand without the need of a tool.

5.3.2 Spare Parts

1.

The detector shall incorporate a replaceable Aspirator. The manufacturer’s instructions for replacing
the Aspirator shall be followed.

The detector shall incorporate a replaceable SCD Assembly. The manufacturer’s instructions for
replacing the SCD Assembly shall be followed.

The detector shall incorporate a replaceable, and recyclable, water cartridge. The manufacturer’s
instructions for replacing the water cartridge shall be followed.

The detector shall incorporate replaceable Front Covers. The manufacturer’s instructions for replacing
the Front Cover shall be followed.

5915 Stockbridge Dr. « Monroe, NC 28110« Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 15 of 16

111




5915 Stockbridge Dr. « Monroe, NC 28110 « Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 16 of 16

112




Early Warning Air Sampling
Smoke Detection

ProPointPlus
Engineering Specification
February 2023

5915 Stockbridge Dr. » Monroe, NC 28110« Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 1 of 15

113




Contents 1

LT 1] 4
IS TR =T o o o T OO P PR 4
1.2 ASD System INformation...........cccvciiiiiiiiiii i ————— 4
1.3  Approvals and Standards ..........cccccverreremmrriissssmrrrrrss s smrr s snn e e a s snne e s eennssnnes 4
1.4 Codes, Standards or Regulations ........cccccuecccerrriinnscsmerrssssssssr e s ssssssssss s sssssssss s e s sssssssssssssssssnnnnes 4
1.5 QUAIILY ASSUFANCE ...coicueieiiieeiiiiir i e s s s e e e R e sa e a e e s e ne e an e s ne e e nnanns 5
T T /= 1o T = o1 (B SR 5

1.5.2 EQUIPMENT SUPPIIET ... .ottt e e e et e e e e e et e e e e e e aneeeeeas 5

T.5.3  INSTAIIEI . 5

LR VAT T =T o 2RSSR 5

R 28 T I =11 11T TS SPUURUR 5

1.6 DOCUMENLAtION.......eeiiiie it 5
2 SYSTEM DESCRIPTION ...ttt s s s s s e s s s an e s e e s e me e e s mme e s 6
2.1 ASD System Features..........cccciiiiiceemieriinscsmrrrersssssmsr s s esssssmse e s ssssssms e s sssssssmseesssssssmsessesssssnnsessenns 6
2.2 Detection TeChNOIOQY .......coocviiiiiiiiiniiiiir e 6
D B W o | | S To U o YRR 6

2.2.2 Detection MethOd ....... .ot e e e e e ea e 6

2.3 Peer-to-Peer Communications Networking.........cccccuvecermmmrmirscssmmmrnssssssseessssssssssessssssssssesssssnes 6
2.4 Secondary COMMUNICAtIONS ........ceiiiuiiiiisnirinr e e e 7
3 30 T 1L 0 I 7
R 0 N P 14 0 T 1] - 7
3.2 Manufactured UNItS(S)....cccuicirrrrriirinie et mn e s s ann s 7
3.3 Detector FEAtUres ... 7
BB B L= = £ 9
B TR | Uo Y 11 o o oV R 9
3.6 Configuration and Programming ..........cccccccerissesmererisssssssessssssssssssesssssssssssssssssssssssssssssssnsssssssssns 9
BTN R -V o 1 9
B - I U o T T - T 13 T 10
4 N o T 07 0 T 10
4.1 Detection Alarm LEVEIS ........ccceiiiiiiiiiiiinier s s s 10
4.2 Initial Detection Alarm SettiNgsS......cccccurrcecrrrrrirsssrrrrrrrssssrrerrs s ssmr s e s s ssmnr e e s s s smnr e e e e s s ssmnneenenas 10
4.3 Initial (factory default) settings for the alarm/fault delays..........ccccooemmiiiiiiiisinincccineeees 10
O - 11 || 10
4.5 Power Supply and Batteries ........cccccrriiiiiiimmiiiccerr e 1

5915 Stockbridge Dr. » Monroe, NC 28110« Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 2 of 15

114




4.6 Sampling Pipe DeSigN ........ccciiiiiiiiiiriirissccserse s sssssssse e s s s s ssss s e s ss s smns e e s s s s ssmne e s s s s s smmn e e e esnssnnnenees 1"

Tt B S T- T o 0 ][ 1Yo TN oY SRR 11

4.6.2 SaMPING HOIES ....cocoieieieee et e e s e e e e e s s e e e e e e s snnrees 11

) =0 0 (0 ] 12
5.1  System Installation ... —————— 12
5.1.1  ASD Detector MOUNTING......c ittt e et e e e e e e e s e e e snneeeennneeenns 12

5.1.2 The Capillary Sampling NetWOIK .........ccoiiuiiiiiiiiiiii e 12

5.1.3 Air Sampling Pipe Network Calculations.............cccooveiviiiie i 12

5.2 System COMMISSIONING ...cicviiiiiiiiiitiiicr e ar e 13
5.2.1 Detector COMMISSIONING .....ccciiiiiiii i e e e e e e e e e e e e s e e eeeeeeeeeaaeas 13

5.2.2 CommiSSIONING TESES .....uiiiiiiiiiitie et e 13

5.2.3  SYSIEM ChECKS ...ttt et a e e e e e e e e e enaraeeeeeaan 13

5.2.4  FINAI TESES ....eeiiiiiiiiiiee ettt e e et e e e s e e e e e e e e e ean 14

5.3 Maintenance and SErViCe........ccccouiiiiiiiiiiieinnei i 14
TR R TS - g o) L= 1 Y 14

TR S T o = = = o (TR 14

5915 Stockbridge Dr. » Monroe, NC 28110« Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 3 of 15

115



1 GENERAL

1.1 Scope

This document provides specification details of the ProPointPlus Air-sampling Smoke Detection (ASD) products
to assist in their installation and commissioning. ProPointPlus range provides a single pipe through four pipe
products. ProPointPlus ASD is referred to as ASD throughout this document.

1.2 ASD System Information

1. A Early Warning Fire Detection System like the ProPointPlus System shall be installed throughout the
areas nominated on the drawings.

2. The ASD system shall consist of highly sensitive opticakbased Smoke Detectors with aspirators
connected to networks of sampling pipes.

3. When required, an optional Display unit may be provided to monitor each ASD detector.

1.3 Approvals and Standards

The ASD must be of a type submitted to, tested, approved, and/or listed to the Standards mentioned below by
a Nationally Recognized Testing Laboratory (NRTL):

1. UL268 and UL268A: UL (Underwriters Laboratories Inc), USA
2 UL268: ULC (Underwriters Laboratories Canada), Canada

3. FM3230 (Factory Mutual)

4 CSFM (California State Fire Marshall, USA)

1.4 Codes, Standards or Regulations
The ASD shall be installed to comply with one or more of the following codes or standards:
1. AS 1670.1-2004, AS1603.8 — 1996, ASNZS 3000

2. Fire Industry Association (FIA), Code of Practice for Design, Installation, Commissioning & Maintenance
of Aspirating Smoke De tector (ASD) Systems

NFPA Standards, US
NEC Standards, US

Local codes and standards
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1.5 Quality Assurance

1.5.1 Manufacturer

1. The manufacturer shall have a minimum of 28 years production experience in the design and
manufacture of high sensitivity air sampling smoke detection systems.

2. The manufacturer shall be certified as meeting ISO 9001:2015.

1.5.2 Equipment Supplier

1. The equipment supplier shall be authorized trained by the manufacturer to calculate/design, install, test
and maintain the ASD system.

2. The equipment supplier shall be able to produce a certificate of training from the manufacturer.

1.5.3 Installer

1. The equipment installer shall be authorized and trained by the manufacturer and shall have the ability
to design a system based on code requirements.

2. The installer shall be capable of providing calculations, design, and testing documents upon request.

1.5.4 Warranty

1. The manufacturer shall guarantee the product by warranty for a period of one year.

2. Any damage to the ASD due to poor handling or operating outside its operation limits will void its
warranty.

3. The installation and programming of the ASD shall be completed by a factory-trained installer.

1.5.5 Training

1. The manufacturer and their representatives shall make available adequate training to all personnel
involved in the supply, installation, commissioning, operation and maintenance of the ASD system.

1.6 Documentation

The following documentation shall be supplied.

1. Product data and site drawings shall be submitted and shall include pipe layout, operational
calculations and performance criteria. Tools such as ProFlow may be used to generate this material.

2. A copy of the manufacturer’s installation, operation and mainenance manuals shall be supplied upon
completion of the installation.

3. System commissioning data shall be supplied (in a format recommended by the manufacturer and per
the instructions provided by the manufacturer) within 30 days of completion of the installation.
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2 SYSTEM DESCRIPTION

21 ASD System Features

The ASD system shall:
1. Consist of a highly sensitive, optical-based, light scattering smoke detector, aspirator, and SCD.
2. Be modular, with each detector having a display with indicator LEDs and a reset control button and with

a LCD Display showing detector status including fault categories and smoke level.

3. Consist of an air sampling pipe network to transport air to the detection system, supported by
calculations from a computer-based design modelling tool.

4. Support optional equipment which may include intelligent remote displays and/or a high level interface
(HLI) with the building fire alarm system, or a dedicated graphics package such as H6.

5. Be tested and approved to cover up to 13,500 sq. ft. for the single gpe ProPointPlus, or up to 54,000
sq. ft.) for four pipe ProPointPlus.

6. Be approved to provide Very Early Warning Fire Detection (VEWFD) / Class A, Early Warning Fire
Detection (EWFD) / Class B and Standard Fire Detection (SFD) / Class C.

7. Provide five output levels corresponding to Stage 1, 2, 3, and 4. These levels shall be programmable
and able to be set at sensitivities ranging from 0.01%-20% obs/m (0.03%-6.6% obs/ft).
8. Report any fault on the detector by using configurable fault relay outputs, via a peer-to-peer network or

by communications to a monitoring software tool running on a PC or hand-held device such as a tablet
or smart phone.

9. Incorporate a flow sensor in each pipe inlet and provide staged airflow faults against flow fault
thresholds that may be determined and set for each pipe individually.

10. Be commissionable without an additional device for programming.

2.2 Detection Technology

2.2.1 Light Source

The Detection Chamber shall employ a highly sensitive, optical light source.

2.2.2 Detection Method

The detection sensing method shall photodiodes spaced inside the chamber to detect various scattering angles.

2.3 Peer-to-Peer Communications Networking

A peer-to-peer networking facility shall be provided for the purposes of reporting alarms, faults and monitoring
status, history and for potential configuration of devices.

5915 Stockbridge Dr. » Monroe, NC 28110« Phone: 704-821-7920 « Fax: 704-821-4327
Email: staff@safefiredetection.com « www.safefiredetection.com
Page 6 of 15

118



The peer-to-peer network shall:
1. Be able to support up to 100 devices (detectors, displays)

2. Be configurable at the detector, at the remote displays, and by PC based configuration tools that are
available to configure and manage the network of detectors.

2.4 Secondary Communications

Detectors shall provide inbuilt secondary communications for monitoring and configuration using the following
physical media:

1. usB
2. 10/100 BaseT Ethernet (1 ports)
3. RS485

3 PRODUCTS

3.1 Manufacturer
Air Sampling Smoke Detection System: Acceptable Manufacturer.
Safe Fire Detection, 5915 Stockbridge Dr., Monroe, NC 28110

3.2 Manufactured Units(s)

The ProPointPlus ASD system can be supplied in the following configurations:

Part Number Description

61986104- ProPoint Plus 1 OP Aspirating 'Smoke' Detector (c/w 1 x OP SCD) FM UL Approved
FMULOP1

61986104- ProPoint Plus 4 OP Aspirating 'Smoke' Detector (c/w 2 x OP SCD) FM UL Approved
FMULOP2

61986104- ProPoint Plus 4 OP Aspirating 'Smoke' Detector (c/w 3 x OP SCD) FM UL Approved
FMULOP3

61986104- ProPoint Plus 4 OP Aspirating 'Smoke' Detector (c/w 4 x OP SCD) FM UL Approved
FMULOP4

3.3 Detector Features

The detector shall incorporate the following features.

1. The Detector, SCD, Aspirator and Relay Outputs shall be housed in a plastic enclosure and shall be
arranged in such a way that air is drawn from the fire risk area by an aspirator and a sample passed
through a sample filter and detection chamber.
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10.

1.

12.
13.

14.

15.

16.

The Detector shall employ a optical light source and incorporate light scattering using a scatter pattern
measurement using photodiodes.

The detector shall have an obscuration sensitivity range of 0.01%-20% obs/m (0.03%-6.6% obs/ft).

The Detector shall have four independent field programmable smoke alarm thresholds across its
sensitivity range with adjustable time delays for each threshold between 0-2000 seconds.

The detector shall employ modular construction allowing field replacement of the SCD, chamber and
aspirator.

The detector shall allow future hardware expansion via modular SCDs inside detector enclosure up to
four.

The Detector shall also incorporate facilities to transmit the following fault categories:
a) Detector

b) Air flow

c) System

d) Network

e) Power

f)  Chamber

g) Module

The detector shall support the generation and transmission of urgent and minor faults. Minor faults shall
be considered as servicing or maintenance signals. Urgent faults indicate the unit may not be able to
detect smoke.

The single through four pipe ProPointPlus shall include up to four sample pipe inlets respectively, and
must contain a flow sensor and optical based smoke detector for each pipe inlet.

The filter shall be a disposable filter and shall be capable of filtering particles in excess of 20 microns
from the air sample and shall be installed outside the detector.

An additional filter shall be optional and installed outside the detector to provide a clean air barrier
around the detector’s optics to prevent contamination and increased service life.

The aspirator shall be a centrifugal blower.

The Assembly must contain nine (9) or more relays for inputs, alarm conditions, and fault conditions.
The relays shall be software programmable to the required functions. The relays must be rated 1 Amp
at 30 VDC. Remote relays can be offered as an option and either configured to replicate those on the
detector or programmed differently.

The detector shall have built-in event and smoke logging. It shall store smoke levels, alarm conditions,
operator actions and faults. The date and time of each event shall be recorded. Each detector shall
allow storage of up to 256 events and does not require the presence of a display in order to do so.

The detector shall have built-in graphical airflow and smoke logging for the SCD. The data logged
every 10 seconds to 4 minutes, and shall SCD levels along with date and times. Each detector shall
allow storage of approximately 24,000 data points (about 1 months’ of data)

The detector shall incorporate 3 Inputs which can be assigned by configuration to activate one of
several functions including (Isolate, Silence, Reset, Mains Fault, Battery Fault, Pause AF, Disable AF).
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3.4 Displays

The single through four pipe ProPointPlus detectors shall provide an LCD and LED user interface with push
buttons to support commands; LEDs to indicate alarm events; trouble LED; and power On / Off indication. All
LEDs shall have appropriate symbols without any text.

In addition to the LED user interface, the LCD user interface with following characteristics:
1. Black and white LCD user interface.

2 Alarm threshold indicators for Stages 1 through 4.

3. Fault test indicating the fault condition.
4

A remotely mounted Display may be optionally equipped with an alarm and fault output.

3.5 Monitoring

The system shall have available software to monitor all devices connected to a system. Such software shall be
provided to run on:

1. Windows Operating System

3.6 Configuration and Programming

Configuration and programming may be performed at the detector without using a Windows® application such
as ProView on a PC connected through a High Level Interfacing unit (PC-Link HLI) or by direct connection to a
detector or through Ethernet network.

Configuration and programming tool shall support the following features at a minimum:
Programming of the device.

Viewing of the status of the device in the system.

Adjustment of the alarm thresholds of the detector.

Setting of Day/Night, weekend sensitivity threshold settings.

Multi-level password control.

Programmable latching or non-latching relay operation.

Programmable energized or de-energized relays.

Programmable high and low flow settings for airflow supervision.

© © N ook~ Db =

Programmable aspirator speed control.

—
e

Testing of relays assigned to a specific pipe to aid commissioning.

3.7 Security

The following security measures shall be provided.

1. Access to a detector via Ethernet shall be protected using a detector password specific to the detector
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3.8 Upgrading

There shall be provision for field upgrading the firmware in the system using a PC for this function.

4  APPLICATION

4.1 Detection Alarm Levels

Each pipe shall have four (4) independently programmable alarm thresholds. The four alarm levels may be
used as follows:

1 Alarm Level 1 (Stage 1) - Activate a visual and audible alarm in the fire risk area.

2 Alarm Level 2 (Stage 2) - Activate the electrical/electronic equipment shutdown relay and activate
visual and audible alarms in the Security Office or other appropriate location.

3 Alarm Level 3 (Stage 3) - Initiate an alarm condition in the Fire Alarm Control Panel to call the Fire
Brigade and activate all warning systems.

4 Alarm Level 4 (Stage 4) - Activate a suppression system and/or other suitable countermeasures.

4.2 |Initial Detection Alarm Settings

Initial settings for the alarm levels shall be determined by the requirements of the protected environment. Default
settings of the unit shall be:

1. Alarm Level 1 (Stage 1) 0.5% obs/m
2 Alarm Level 2 (Stage 2) 1.0% obs/m
3. Alarm Level 3 (Stage 3) 1.5% obs/m
4 Alarm Level 4 (Stage 4) 2.0% obs/m

4.3 |Initial (factory default) settings for the alarm/fault delays

1. Alarm Level 1 (Stage 1) 0 seconds
2. Alarm Level 2 (Stage 2) 0 seconds
3. Alarm Level 3 (Stage 3) 0 seconds
4. Alarm Level 4 (Stage 4) 0 seconds

4.4 Faults

The Detector Fault relay shall be connected to the appropriate alarm zone on the Fire Alarm Control Panel
(FACP) in such a way that a Detector Fault would register a fault condition on the FACP.

(Check local Codes, Standards or Regulations to determine whether compliance with this set up is required).
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4.5 Power Supply and Batteries

The system shall be powered from a regulated supply of nominally 24V DC. The battery charger and battery
shall comply with the relevant Codes, Standards or Regulations. Typically 24 hours standby battery backup is
required followed by 5 minutes in an alarm condition.

Local Power Supply Standards that may apply:

1.

UL 1481 Listed - provided the power supply and standby batteries have beenappropriately sized /
rated to accommodate the system’s power requirements.

US Telecommunication Central Office Power Supply - the system shall operate on negative 48 VDC
(provided continuously from the telephone central office power source) converted to 24VDC.

4.6 Sampling Pipe Design

4.6.1 Sampling Pipe

The sampling pipe shall comply with the following requirements.

1.

The sampling pipe shall be smooth bore RedPipe. Normally, pipe with an outside diameter (OD) of
25mm or 1.05” and internal diameter (ID) of .87” should be used. It should be marked along its length
with “RedPipe Smoke Detector Sampling Tube Do Not Disturb” via printing directly on the pipe.

The pipe material should be suitable for the environment in which it is installed, or should be the
material as required by the specifying body.

All joints in the sampling pipe must be air tight and made by using solvent cement, except at entry to
the detector.

The pipe shall be identified as Air Sampling/Aspirating Smoke Detector Pipe (or similar wording) along
its entire length printed directly onto the pipe at regular intervals not exceeding the manufacturer’s
recommendation or that of local codes and standards.

All piping should be supported at centers of the lesser of 1.5m (5ft) apart or that specified by local
codes or standards.

The end of each trunk or branch pipe shall be fitted with an end-cap and made air-tight by using solvent
cement. Use of a hole in the end-cap will be dependent on the network design (see ProFlow
calculations).

4.6.2 Sampling Holes

The sampling holes shall comply with the following requirements.

1.

Sampling holes shall not be separated by more than the maximum distance allowed for conventional
point detectors as specified in the local codes and standards. Intervals may vary according to
calculations.

Each sampling hole shall be identified and in accordance with Codes or Standards.

a) Itis manufacturer's recommendation to use the correct size Sample Hole Markers (SHM) for
identification as it provides hole size verification from a distance, and are visually distinct from the pipe
network.
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3. Consideration shall be given to the manufacturer’s recommendations and standards in relation to the
number of sampling holes and the distance of the sampling holes from the ceiling or roof structure and
forced ventilation systems.

4. Sample point size and indeed the entire pipe design and installation design shall be supported by
ProFlow calculations.

5 EXECUTION

5.1 System Installation

The contractor shall install the entire detection system in accordance with the national and local codes and
manufacturer's System Design Manual.

5.1.1 ASD Detector Mounting

1 The detector shall be capable of vertical mounting with sample air inlet port(s) directed up toward the
ceiling (normal mounting).

2 The detector shall be capable of mounting directly to a wall using screw fasteners.

5.1.2 The Capillary Sampling Network
The capillary sampling network shall comply with the following requirements:

1. Where false ceilings are installed, the sampling pipe shall be installed above the ceiling, and Capillary
Sampling Points shall be installed on the ceiling and connected by means of a capillary tube.

2. The typical internal diameter of the capillary tube shall be 5mm or 3/8”, the maximum length of the
capillary tube shall be 8m (26 ft) unless otherwise specfied in consultation with the manufacturer.

3. The Capillary tube shall terminate at a Ceiling Sampling Point specifically designed and approved by
the manufacturer. The performance characteristics of the Sampling Points shall be taken into account
during the system design.

5.1.3 Air Sampling Pipe Network Calculations

Air Sampling Pipe Network Calculations shall be provided by Air Sampling Pipe Network modelling program
such as ProFlow. Pipe network calculations shall be supplied with the proposed pipe layout design to indicate
the following performance criteria:

5.1.3.1 Transport Time

Wherever possible the transport time (i.e. the time taken by smoke sampled to reach the detector) for the least
favorable sampling point shall be less than 120 seconds for open hole sampling and capillary tubes. Longer
transport times may be tolerated where long pipe runs are required and local codes and standards permit.

Local codes and standards may also apply. For example:
1. NFPA 72 The Americas 120 Seconds
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2. NFPA 76 The Americas 60 Second

5.1.3.2 Balance %

1. The balance is the ratio of lowest sampling hole flow rate to the highest, expressed as a percentage. The
sampling hole balance for the pipe shall not be less than 60%.

5.2 System Commissioning

5.2.1 Detector commissioning

The detector shall incorporate push buttons to facilitate commissioning without the need for separate PC or
programmers.

5.2.2 Commissioning Tests

1 The contractor shall allow for the manufacturer’s representative to attend commissioning of the entire
installation in the presence of the owner and/or their representative.

All necessary instrumentation, equipment, materials and labor shall be provided by the Contractor.

The Contractor shall record all tests and system configuration and a copy of these results shall be
retained on site in the System Log Book.

5.2.3 System Checks

Visually check all pipes to ensure that all joints, fittings, bends, sampling points, SHMs, etc., comply with the
Specification.

Check the system to ensure the following features are operational and programmed in accordance with the
specification.

Alarm threshold levels (for both day and night settings),
Time delays,

Pipes in use,

Detector address,

Display address where applicable,

Clock time and date,

Air flow fault thresholds,

Push buttons operable,

Referencing

2 © o N o gk~ owobd =

0. Check to ensure that all ancillary warning devices operate as specified.

11.  Check interconnection with Fire Alarm Control Panel to ensure correct operation.
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5.2.4 Final Tests

The contractor shall:

1.
2.

Introduce smoke into the detector assembly to provide a basic Go / No-Go functional test.

Verify that the transport time from the farthest sampling hole does not exceed the local code
requirements using a transport time test.

Activate the appropriate Fire Alarm zones and advise all concerned that the system is fully operational.
Fill out the logbook and commissioning report accordingly.

5.3 Maintenance and Service

5.3.1 Sample Filter

1.

The detector shall incorporate a replaceable filter inline with pipe such as the RP7125 to remove large
contaminants from the sampled air.

The filter shall be accessible by opening the cover.

Once accessible, the filter shall be removable and replaceable by hand without the need of a tool.

5.3.2 Spare Parts

1.

The detector shall incorporate a replaceable Aspirator. The manufacturer’s instructions for replacing
the Aspirator shall be followed.

The detector shall incorporate a replaceable SCD Assembly. The manufacturer’s instructions for
replacing the SCD Assembly shall be followed.

The detector shall incorporate replaceable Front Covers. The manufacturer’s instructions for replacing
the Front Cover shall be followed.
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1 GENERAL

1.1 Scope

This document provides specification details of the CCD Air-sampling Fire Detection (ASD) products to assist
in their installation and commissioning. Hybrid range provides a single pipe through four pipe products. CCD
ASD is referred to as ASD throughout this document.

1.2 ASD System Information

1. A Very Early Warning Fire Detection System like the CCD System shall be installed throughout the areas
nominated on the drawings.

2. The ASD system shall consist of highly sensitive cloud chamber in one enclosure with aspirators
connected to networks of sampling pipes.

The detector will be able to identify which pipe is carrying smoke

When required, an optional Display unit may be provided to monitor each ASD detector.

1.3 Approvals and Standards

The ASD must be of a type submitted to, tested, approved, and/or listed to the Standards mentioned below by
a Nationally Recognized Testing Laboratory (NRTL):

1. UL268 and UL268A: UL (Underwriters Laboratories Inc), USA
2 UL268: ULC (Underwriters Laboratories Canada), Canada

3. FM3230 (Factory Mutual)

4 CSFM (California State Fire Marshall, USA)

1.4 Codes, Standards or Regulations
The ASD shall be installed to comply with one or more of the following codes or standards:
1. AS 1670.1-2004, AS1603.8 — 1996, ASNZS 3000

2. Fire Industry Association (FIA), Code of Practice for Design, Installation, Commissioning & Maintenance
of Aspirating Smoke Detector (ASD) Systems

NFPA Standards, US
NEC Standards, US

Local codes and standards
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1.5 Quality Assurance

1.5.1 Manufacturer

1. The manufacturer shall have a minimum of 28 years production experience in the design and
manufacture of high sensitivity air sampling smoke detection systems.

2. The manufacturer shall be certified as meeting ISO 9001:2015.

1.5.2 Equipment Supplier

1. The equipment supplier shall be authorized trained by the manufacturer to calculate/design, install, test
and maintain the ASD system.

2. The equipment supplier shall be able to produce a certificate of training from the manufacturer.

1.5.3 Installer

1. The equipment installer shall be authorized and trained by the manufacturer and shall have the ability
to design a system based on code requirements.

2. The installer shall be capable of providing calculations, design, and testing documents upon request.

1.5.4 Warranty

1. The manufacturer shall guarantee the product by warranty for a period of one year.

2. Any damage to the ASD due to poor handling or operating outside its operation limits will void its
warranty.

3. The installation and programming of the ASD shall be completed by a factory-trained installer.

1.5.5 Training

1. The manufacturer and their representatives shall make available adequate training to all personnel
involved in the supply, installation, commissioning, operation and maintenance of the ASD system.

1.6 Documentation

The following documentation shall be supplied.

1. Product data and site drawings shall be submitted and shall include pipe layout, operational
calculations and performance criteria. Tools such as ProFlow may be used to generate this material.

2. A copy of the manufacturer’s installation, operation and mainenance manuals shall be supplied upon
completion of the installation.

3. System commissioning data shall be supplied (in a format recommended by the manufacturer and per
the instructions provided by the manufacturer) within 30 days of completion of the installation.
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2

2.1

SYSTEM DESCRIPTION

ASD System Features

The ASD system shall:

1.

10.

11.
12.
13.
14.

Consist of a highly sensitive Cloud chamber-based (CCD) fire detector, scanning module, and
aspirator.

The system must be scanning such that:
a) Enables a single detector to be divided into up to four separate pipes
b) Provides real time detection by pipe to monitor fire growth

c) Provides four individually configurable alarm levels (Pre-alarm, Fire 1, Fire 2, and Fire 3) for each
pipe

Be modular, with each detector having a display with indicator LEDs, and a reset control button on the
7” touch screen Display showing detector status including fault categories and smoke level per pipe.

Consist of an air sampling pipe network to transport air to the detection system, supported by
calculations from a computer-based design modelling tool.

Support optional equipment which may include intelligent remote displays and/or a high level interface
(HLI) with the building fire alarm system, or a dedicated graphics package such as H6.

Be tested and approved to with a hole coverage of up to 54,000 sq. ft. for four pipe CCD

Be approved to provide Very Early Warning Fire Detection (VEWFD) / Class A, Early Warning Fire
Detection (EWFD) / Class B and Standard Fire Detection (SFD) / Class C.

Provide five output levels corresponding to Pre-alarm, Fire 1, Fire 2, and Fire 3. These levels shall be
programmable and able to be set at sensitivities ranging from 1-1000 CFS.

Report any fault on the detector by using configurable fault relay outputs, via a peer-to-peer network or
by communications to a monitoring software tool running on a PC or hand-held device such as a tablet
or smart phone.

Incorporate a flow sensor in each pipe inlet and provide staged airflow faults against flow fault
thresholds that may be determined and set for each pipe individually.

Be commissionable without an additional device for programming.
Capability to connect directly to 6 IP cameras
Include troubleshooting videos built into the detector

Be able to provide relay outputs for both detection technologies allowing cross zoning with a single pipe
on a single detector

2.2 Detection Technology

2.21 Light Source

The Detection Chamber shall employ a highly sensitive, optical light source.
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2.2.2 Detection Method

The detection sensing method shall include using a cloud chamber.

The output data from the sensing method shall include particle counting as viewable as CFS.

2.3 Peer-to-Peer Communications Networking

A peer-to-peer networking facility shall be provided for the purposes of reporting alarms, faults and monitoring
status, history and for potential configuration of devices.

The peer-to-peer network shall:
1. Be able to support up to 100 devices (detectors, displays)

2. Be configurable at the detector, at the remote displays, and by PC based configuration tools that are
available to configure and manage the network of detectors.

2.4 Secondary Communications

Detectors shall provide inbuilt secondary communications for monitoring and configuration using the following
physical media:

1. usSB
2. 10/100 BaseT Ethernet (2 ports)
3. RS485

3 PRODUCTS

3.1 Manufacturer
Air Sampling Smoke Detection System: Acceptable Manufacturer.
Safe Fire Detection, 5915 Stockbridge Dr., Monroe, NC 28110

3.2 Manufactured Units(s)

The Hybrid ASD system can be supplied in the following configurations:

Part Number Description
61986C4S- CIRRUS CCD 2 (2 PIPE SCANNER) ASPIRATING 'FIRE' DETECTOR WITH DISPLAY FM UL
FMUL2 APPROVED
61986C4S- CIRRUS CCD 3 (3 PIPE SCANNER) ASPIRATING 'FIRE' DETECTOR WITH DISPLAY FM UL
FMUL3 APPROVED
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61986C4S-
FMUL4

CIRRUS CCD 4 (4 PIPE SCANNER) ASPIRATING 'FIRE' DETECTOR WITH DISPLAY FM UL
APPROVED

3.3 Detector Features

The detector shall incorporate the following features.

1.

10.

11.

12.

13.

The Detector, CCD, Aspirator, Touchscreen Display, Vacuum Pump, Water cartridge and Relay
Outputs shall be housed in a plastic enclosure and shall be arranged in such a way that air is drawn
from the fire risk area by an aspirator and a sample passed through a sample filter and detection
chamber.

The Detector shall employ a Cloud Chamber Detector (CCD).
The detector shall have an obscuration sensitivity range of CFS 1-1000.

The Detector shall have four independent field programmable smoke alarm thresholds across its
sensitivity range with adjustable time delays for each threshold between 0 -2000 seconds.

The detector shall employ modular construction allowing field replacement of the CCD, touchscreen
display, vacuum pump, water cartridge, and aspirator.

The detector shall allow future hardware expansion via modular cartridges inside detector enclosure up
to four.

The Detector shall also incorporate facilities to transmit the following fault categories:
a) Detector

b) Air flow

c) System

d) Network

e) Power

f)  Chamber

g) Module

The detector shall support the generation and transmission of urgent and minor faults. Minor faults shall
be considered as servicing or maintenance signals. Urgent faults indicate the unit may not be able to
detect smoke.

The single through four pipe CCD shall include up to four sample pipe inlets respectively, and must
contain a flow sensor for each pipe inlet, as well as, a shared CCD for all used inlets.

The filter shall be a disposable filter and shall be capable of filtering particles in excess of 20 microns
from the air sample and shall be installed outside the detector and inside the CCD.

An additional filter shall be optional and installed outside the detector to provide a clean air barrier
around the detector’s optics to prevent contamination and increased service life.

The aspirator shall be a centrifugal blower with the ability to allow up to 800ft of pipe, subject to local
codes and calculations.

The Assembly must contain nine (9) or more relays for inputs, alarm conditions, and fault conditions.
The relays shall be software programmabile to the required functions. The relays must be rated 1 Amp
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at 30 VDC. Remote relays can be offered as an option and either configured to replicate those on the
detector or programmed differently.

14. The detector shall incorporate a replaceable and recyclable water cartridge.

15.  The detector shall have built-in event and smoke logging. It shall store smoke levels, alarm conditions,
operator actions and faults. The date and time of each event shall be recorded. Each detector shall
allow storage of up to 256 events and does not require the presence of a display in order to do so.

16.  The detector shall have built-in graphical airflow and smoke logging for both the CCD and SCD. The
data logged every 10 seconds to 4 minutes, and shall include CCD and SCD levels along with date and
times. Each detector shall allow storage of approximately 24,000 data points (about 1 months’ of data).

17.  The detector shall incorporate 3 Inputs which can be assigned by configuration to activate one of
several functions including (Isolate, Silence, Reset, Mains Fault, Battery Fault, Pause AF, Disable AF).

18.  The detector shall incorporate two levels of logins to protect against unauthorized access.

3.4 Displays

The single through four pipe Hybrid detectors shall provide a 7” touchscreen display and LED user interface
support commands; LEDs to indicate alarm events; trouble LED; and power On / Off indication. All LEDs shall
have appropriate symbols without any text.

In addition to the LED user interface, the touch screen user interface with following characteristics:

Full color touch screen user interface with the ability to see the level of each pipe and all other menus
Indication of Scanning

Program and commission the detector from solely the touch screen.

Alarm threshold indicators for Pre-alarm, Fire 1, Fire 2, and Fire 3 per pipe

Fault indicating the fault condition.

Include built in troubleshooting videos

Include the available view up to 6 color IP cameras

© N o o s~ b=

A remotely mounted Display may be optionally equipped with an alarm and fault output.

3.5 Monitoring

The system shall have available software to monitor all devices connected to a system. Such software shall be
provided to run on:

1. Windows Operating System

3.6 Configuration and Programming

Configuration and programming may be performed at the detector without needing any additional software,
hardware, or programmers; by accessing the detector through a remote display; or by direct connection to a
detector or through Ethernet network.

Configuration and programming tool shall support the following features at a minimum:
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Programming of the device.

Viewing of the status of the device in the system.
Adjustment of the alarm thresholds of the detector.

Setting of Day/Night, weekend sensitivity threshold settings.
Multi-level password control.

Programmable latching or non-latching relay operation.
Programmable energized or de-energized relays.

Programmable high and low flow settings for airflow supervision.

© © N o o A~ D=

Programmable aspirator speed control.

—
o

Testing of relays assigned to a specific pipe to aid commissioning.

—
—_

Viewing built in troubleshooting videos

—
n

Commissioning and Viewing optional IP cameras

3.7 Security

The following security measures shall be provided.

1. Access to a detector via Ethernet shall be protected using a detector password specific to the detector

3.8 Upgrading

There shall be provision for field upgrading the firmware in the system using a PC for this function.

4  APPLICATION

4.1 Detection Alarm Levels

Each pipe shall have four (4) independently programmable alarm thresholds. The four alarm levels may be
used as follows:

1 Alarm Level 1 (Pre-Alarm) - Activate a visual and audible alarm in the fire risk area.

2 Alarm Level 2 (Fire 1) - Activate the electrical/electronic equipment shutdown relay and activate visual
and audible alarms in the Security Office or other appropriate location.

3 Alarm Level 3 (Fire 2) - Initiate an alarm condition in the Fire Alarm Control Panel to call the Fire
Brigade and activate all warning systems.

4 Alarm Level 4 (Fire 3) - Activate a suppression system and/or other suitable countermeasures.
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4.2 Initial Detection Alarm Settings

Initial settings for the alarm levels shall be determined by the requirements of the protected environment. Default
settings of the unit shall be:

1. Alarm Level 1 (Pre-alarm) 300 CFS

2 Alarm Level 2 (Fire 1) 400 CFS

3. Alarm Level 3 (Fire 2) 500 CFS

4 Alarm Level 4 (Fire 3) 600 CFS

4.3 Initial (factory default) settings for the alarm/fault delays
1. Alarm Level 1 (Pre-Alarm) 0 seconds

2. Alarm Level 2 (Fire 1) 0 seconds

3. Alarm Level 3 (Fire 2) 0 seconds

4. Alarm Level 4 (Fire 3) 0 seconds

4.4 Faults

The Detector Fault relay shall be connected to the appropriate alarm zone on the Fire Alarm Control Panel
(FACP) in such a way that a Detector Fault would register a fault condition on the FACP.

(Check local Codes, Standards or Regulations to determine whether compliance with this set up is required).

4.5 Power Supply and Batteries

The system shall be powered from a regulated supply of nominally 24V DC. The battery charger and battery
shall comply with the relevant Codes, Standards or Regulations. Typically 24 hours standby battery backup is
required followed by 5 minutes in an alarm condition.

Local Power Supply Standards that may apply:

1. UL 1481 Listed - provided the power supply and standby batteries have been appropriately sized /
rated to accommodate the system’s power requirements.

2. US Telecommunication Central Office Power Supply - the system shall operate on negative 48 VDC
(provided continuously from the telephone central office power source) converted to 24VDC.

4.6 Sampling Pipe Design

4.6.1 Sampling Pipe
The sampling pipe shall comply with the following requirements.

1. The sampling pipe shall be smooth bore RedPipe. Normally, pipe with an outside diameter (OD) of
25mm or 1.05” and internal diameter (ID) of .87” should be used. It should be marked along its length
with “RedPipe Smoke Detector Sampling Tube Do Not Disturb” via printing directly on the pipe.
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2. The pipe material should be suitable for the environment in which it is installed, or should be the
material as required by the specifying body.

3. All joints in the sampling pipe must be air tight and made by using solvent cement, except at entry to
the detector.

4. The pipe shall be identified as Air Sampling/Aspirating Smoke Detector Pipe (or similar wording) along
its entire length printed directly onto the pipe at regular intervals not exceeding the manufacturer’s
recommendation or that of local codes and standards.

5. All piping should be supported at centers of the lesser of 1.5m (5ft) apart or that specified by local
codes or standards.

6. The end of each trunk or branch pipe shall be fitted with an end-cap and made air-tight by using solvent
cement. Use of a hole in the end-cap will be dependent on the network design (see ProFlow
calculations).

4.6.2 Sampling Holes

The sampling holes shall comply with the following requirements.

1. Sampling holes shall not be separated by more than the maximum distance allowed for conventional
point detectors as specified in the local codes and standards. Intervals may vary according to
calculations.

2. Each sampling hole shall be identified and in accordance with Codes or Standards.

a) Itis manufacturer's recommendation to use the correct size Sample Hole Markers (SHM) for
identification as it provides hole size verification from a distance, and are visually distinct from the pipe
network.

3. Consideration shall be given to the manufacturer’s recommendations and standards in relation to the
number of sampling holes and the distance of the sampling holes from the ceiling or roof structure and
forced ventilation systems.

4. Sample point size and indeed the entire pipe design and installation design shall be supported by
ProFlow calculations.

5 EXECUTION

5.1 System Installation

The contractor shall install the entire detection system in accordance with the national and local codes and
manufacturer's System Design Manual.

5.1.1 ASD Detector Mounting

1 The detector shall be capable of vertical mounting with sample air inlet port(s) directed up toward the
ceiling (normal mounting).

2 The detector shall be capable of mounting directly to a wall using screw fasteners.
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5.1.2 The Capillary Sampling Network
The capillary sampling network shall comply with the following requirements:

1. Where false ceilings are installed, the sampling pipe shall be installed above the ceiling, and Capillary
Sampling Points shall be installed on the ceiling and connected by means of a capillary tube.

2. The typical internal diameter of the capillary tube shall be 5mm or 3/8”, the maximum length of the
capillary tube shall be 8m (26 ft) unless otherwise specified in consultation with the manufacturer.

3. The Capillary tube shall terminate at a Ceiling Sampling Point specifically designed and approved by
the manufacturer. The performance characteristics of the Sampling Points shall be taken into account
during the system design.

5.1.3 Air Sampling Pipe Network Calculations

Air Sampling Pipe Network Calculations shall be provided by Air Sampling Pipe Network modelling program
such as ProFlow. Pipe network calculations shall be supplied with the proposed pipe layout design to indicate
the following performance criteria:

5.1.3.1 Transport Time

Wherever possible the transport time (i.e. the time taken by smoke sampled to reach the detector) for the least
favorable sampling point shall be less than 120 seconds for open hole sampling and capillary tubes. Longer
transport times may be tolerated where long pipe runs are required and local codes and standards permit.

Local codes and standards may also apply. For example:
1. NFPA 72 The Americas 120 Seconds
2. NFPA 76 The Americas 60 Second

5.1.3.2 Balance %

1. The balance is the ratio of lowest sampling hole flow rate to the highest, expressed as a percentage. The
sampling hole balance for the pipe shall not be less than 60%.

5.2 System Commissioning

5.2.1 Detector commissioning

The detector shall incorporate a 7-inch color touch screen to allow full commissioning and programming of the
detector without the need of additional hardware, software, or programmers.

5.2.2 Commissioning Tests

1 The contractor shall allow for the manufacturer’s representative to attend commissioning of the entire
installation in the presence of the owner and/or their representative.

2 All necessary instrumentation, equipment, materials and labor shall be provided by the Contractor.
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3

The Contractor shall record all tests and system configuration and a copy of these results shall be
retained on site in the System Log Book.

5.2.3 System Checks

Visually check all pipes to ensure that all joints, fittings, bends, sampling points, SHMs, etc., comply with the
Specification.

Check the system to ensure the following features are operational and programmed in accordance with the
specification.

2 © © N o o bk~ 0=

0.
11.
12.
13.

Alarm threshold levels (for both day and night settings),
Touchscreen operable

Time delays,

Pipes in use,

Scanning in use,

Detector address,

Display address where applicable,

Clock time and date,

Air flow fault thresholds,

IP Cameras viewable

Referencing

Check to ensure that all ancillary warning devices operate as specified.

Check interconnection with Fire Alarm Control Panel to ensure correct operation.

5.2.4 Final Tests

The contractor shall:

1.
2.

Introduce smoke into the detector assembly to provide a basic Go / No-Go functional test.

Verify that the transport time from the farthest sampling hole does not exceed the local code
requirements using a transport time test while monitoring the CFS signal from the display.

Activate the appropriate Fire Alarm zones and advise all concerned that the system is fully operational.
Fill out the logbook and commissioning report accordingly.

5.3 Maintenance and Service

5.3.1 Sample Filter

1.

2

The detector shall incorporate a replaceable filter inline with pipe such as the RP7125 to remove large
contaminants from the sampled air.

The filter shall be accessible by opening the cover.
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3.

Once accessible, the filter shall be removable and replaceable by hand without the need of a tool.

5.3.2 Spare Parts

1.

The detector shall incorporate a replaceable Aspirator. The manufacturer’s instructions for replacing
the Aspirator shall be followed.

The detector shall incorporate a replaceable cartridge Assembly. The manufacturer’s instructions for
replacing the cartridge Assembly shall be followed.

The detector shall incorporate a replaceable, and recyclable, water cartridge. The manufacturer’s
instructions for replacing the water cartridge shall be followed.

The detector shall incorporate replaceable Front Covers. The manufacturer’s instructions for replacing
the Front Cover shall be followed.
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2016 NFPA
Air Sampling

Fire Codes

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Air Sampling National Fire Codes

Below you will find portions of the NFPA 72®, 2016 National Fire Alarm and Signaling Codes pertinent to
Air Sampling Smoke detection. Please refer to the specific NFPA Code publication for additional information.

3.1 General. The definitions contained in this chapter shall apply to the
terms used in this Code. Where terms are not defined in this chapter
or within another chapter, they shall be defined using their ordinarily
accepted meanings within the context in which they are used.
Merriam-Webster's Collegiate Dictionary, 11" edition, shall be the

source for the ordinarily accepted meaning.

3.3.66 Detector. A device suitable for connection to a circuit that has a
sensor that responds to a physical stimulus such as gas, heat, or
smoke. (SIG-IDS)

3.3.66.1 Air Sampling-Type Detector. A detector that consists of a
piping or tubing distribution network that runs from the detector to
the area (s) to be protected. An aspiration fan in the detector housing
draws air from the protected area back to the detector through air-
sampling ports, piping, or tubing. At the detector, the air is analyzed fir
fire products. (SIG-IDS)

3.3.66.12* Multi-Criteria Detector. A device that contains multiple
sensors that separately responds to physical stimulus such as heat,
smoke, or fire gases, or employs more than one sensor to sense the
same stimulus. This sensor is capable of generating only one alarm
signal from the sensors employed in the design either independently
or in combination. The sensor output signal is mathematically
evaluated to determine when an alarm signa is warranted. The
evaluation can be performed either at the detector or at the control
unit. This detector has a single listing that establishes the primary

function of the detectors. (SIG-IDS)

3.3.266 Smoke Detectors

3.3.266.1 Cloud Chamber Smoke Detection. The principle of using an
air sample drawn from the protected area into a high-humidity .
chamber combined with a lowering of chamber pressure to create an
environment in which the resultant moisture in the air condenses on
any smoke particles present, forming a cloud. The cloud density is
measure by photoelectric principle. The density signal is processed and
used to coney an alarm condition when it meet preset criteria. (SIG-
IDS)

Testing
3.3.266.3* Photoelectric Light Obscuration Smoke Detection. The .

principle of using a light source and a photosensitive sensor onto

which the principal portion of the source emissions is focused. When

smoke particles enter the light path, some of the light is scattered and
some is absorbed, thereby reducing the light reaching the receiving
sensor. The light reduction signal is processed and used to convey and

alarm condition when it meets preset criteria. (SIG-IDS)

3.3.266.4* Photoelectric Light-Scattering Smoke Detection. The
principle of using a light source and photosensitive sensor arranged so
that the rays form the light source do not normally fall onto the
photosensitive sensor. When smoke particles enter the light path,
some of the light is scattered by reflection and refraction on to the
sensor. The light signal is processed and used to convey and alarm

condition when it meet preset criteria. (SIG-IDS)

10.4 Design and Installation.

10.4.1* All systems shall be installed in accordance with the plans,
specifications, and standards approved by the authority having

jurisdiction.

10.5.3.* Inspections, Testing, and Service Personnel. (SIG-TMS)

10.5.3.1* Inspection Personnel. Inspections shall be performed by
personnel who have developed competence through training and
experience that are acceptable to the authority having jurisdiction or

meet the requirement of 10.5.3.4.

10.5.3.2* Testing Personnel. Testing personnel shall have knowledge
and experience of the testing requirements contain in the Code, of the
equipment being tested, and of the test methods. That knowledge and
experience shall be acceptable to the authority having jurisdiction or

mee the requirement of 10.5.3.4.

10.5.3.3 Service Personnel. Service personnel shall have knowledge
and experience of the maintenance and servicing requirements
contain in this Code, of the equipment being serviced or maintained,
and of the servicing or maintenance methods. That knowledge and
experience shall be acceptable to the authority having jurisdiction or

meet the requirement of 10.5.3.4.

14.2.2.1.1 Inspection, testing and maintenance programs shall satisfy
the requirements of this Code and conform to the equipment

manufacturer's published instructions.




14.2.2.1.2 Inspection, testing and maintenance

programs shall verify correct operation of the system.

Location and Spacing
17.7.3.2.3 On smooth ceilings, spacing for spot-type
smoke detectors shall be in accordance with

17.7.3.2.3.1 through 17.7.3.2.3.4.

17.7.3.2.3.1* In the absence of specific performance-
based design criteria, one of the following requirements

shall apply:

(1) The distance between smoke detectors shall not exceed
a nominal spacing of 30 ft (9.1 m) and there shall be
detectors within a distance of one-half the nominal
spacing, measured at right angles form all walls or
partitions extending upward to with the top 15 percent
of the ceiling height.

(2) * All point on the ceiling shall have a detector within a
distance equal to or less than 0.7 times the nominal 30
ft (9.1 m) spacing ( 0.7S).

17.7.3.2.3.2 In all cases, the manufacturer's published

instructions shall be followed.

17.7.3.2.3.3 Other spacing shall be permitted to be
used depending on ceiling height, different conditions,

or response requirements.

17.7.3.2.3.4 For the detection of flaming fires, the

guidelines in Annex B shall be permitted to be used.

17.7.3.2.4* For slid joist and beam construction,
spacing for spot-type smoke detectors shall be in
accordance with 17.7.3.2.4.1 through 17.7.3.2.4.6

17.7.3.2.4.1 Solid joist shall be considered equivalent to

beams for smoke detector spacing guidelines.

17.7.3.2.4.2 For level ceilings, the following shall apply:

(1) For ceiling with beams depths of less than 10 percent of
the ceiling height (0.1 H), smooth ceiling spacing shall
be permitted, Spot-type smoke detectors shall be
permitted to be located on ceilings or on the bottom of
beams

(2) For ceilings with beam depths equal to or greater than
10 percent of the ceiling height (0.1 H), the following
shall apply

(a) Where beam spacing is equal to or greater than 40

percent of the ceiling height (0.4 H), spot-type detectors

shall be located on the ceiling in each beam pocket.
(b) Where beam spacing is less than 40 percent of the
ceiling height (0.4 H), the following shall be permitted
for spot detectors:

i Smooth ceiling spacing in the
direction parallel to the beams and at one-half smooth
ceiling spacing in the direction perpendicular to the
beams.

il Location of detectors either on

the ceiling or on the bottom of the beams.

(3)* For beam pockets formed by intersecting beam,
including waffle or pan-type ceilings, the following shall
apply:

(a) For the beam depths less than 10 percent of the
ceiling height (0.1 H), spacing shall be in accordance
with 17.7.3.2.4.2 (1)

(b) For the depths greater than or equal to 10 percent
of the ceiling height (0.1 H), spacing shall be in
accordance with 17.7.3.2.4.2 (2).

(4) * For corridors 15 ft (4.6 m) in width or less having ceiling
beams or solid joist perpendicular to the corridor
length, the following shall apply:

(a) Smooth ceiling spacing shall be permitted
(b) Location of spot-type smoke detectors on ceilings,
sidewalls, or the bottom of beams or solid joist

(5) For rooms of 900 ft2 (84 m2) or less, the following shall be
permitted:

(a) Use on smooth ceiling
(b) Location of spot-type smoke detectors on ceilings or

on the bottom of beams

17.7.3.2.4.3* For sloping ceilings with beams running parallel up
slope, the following shall apply:
(1) Spot-type detector (s) shall be located on the ceiling

within beam pockets ().

(2) The ceiling height shall be taken as the average height
over slope.
(3) Spacing shall be measured along a horizontal projection

of the ceiling.

(4) Smooth ceiling spacing shall be permitted within beam
pocket (s) parallel to the beams.

(5) For beam depths less than or equal to 10 percent of the
ceiling height (0.1 H), spot-type detectors shall be located with
smooth ceiling spacing perpendicular to the beams.

(6) For beam depths greater than 10 percent of the ceiling
height (0.1 H), the following shall apply for spacing perpendicular
to the beams:(a) For beam spacing greater than or equal to 40
percent of the ceiling height (0.4 H), spot-type detectors shall be

located in each beam pocket.




17.7.3.2.4.3* For sloping ceilings with beams running parallel

up slope, the following shall apply:

(1) Spot-type detector (s) shall be located on the ceiling
within beam pockets ().

(2) The ceiling height shall be taken as the average height
over slope.

(3) Spacing shall be measured along a horizontal projection
of the ceiling.

(4) Smooth ceiling spacing shall be permitted within beam
pocket (s) parallel to the beams.

(5) For beam depths less than or equal to 10 percent of the
ceiling height (0.1 H), spot-type detectors shall be
located with smooth ceiling spacing perpendicular to
the beams.

(6) For beam depths greater than 10 percent of the ceiling
height (0.1 H), the following shall apply for spacing
perpendicular to the beams:

(a) For beam spacing greater than or equal to 40
percent of the ceiling height (0.4 H), spot-type detectors
shall be located in each beam pocket.

(b) For beam spacing less than 40 percent of the
ceiling height (0.4 H), spot-type detectors shall not be
required in every beam pocket but shall be spaced not

greater than 50 percent of smooth ceiling spacing.

17.7.3.2.4.4* For sloping ceilings with beams running
perpendicular across slope, the following shall apply:

(1) Spot-type detector (s) shall be located at the bottom of
the beams.

(2) The ceiling height shall be measured along a horizontal
projection of the ceiling.

(3) Spacing shall be measured along a horizontal projection
of the ceiling.

(4) Smooth ceiling spacing shall be permitted within beam
pocket (s).

(5) For beam depths less than or equal to 10 percent of
ceiling height (0.1 H), spot-type detectors shall be
located with smooth ceiling spacing.

(6) For beam depths greater than 10 percent of the ceiling
height (0.1 H), spot-type detectors shall not be required
to be located closer than 90.4 H) and shall not exceed

50 percent of smooth ceiling spacing.

17.7.3.2.4.5* For sloped ceilings with beam pockets
formed by intersecting beams, the following shall apply:
(1) Spot-type detector (s) shall be located at the bottom of
the beams.
(2) The ceiling height shall be taken as the average height

over slope.

(3) Spacing shall be measured along a horizontal projection

(4)

(5)

(1)

()

1

()

of the ceiling.

For beam depths less than or equal to 10 percent of the
ceiling height (0.1 H), spot-type detectors shall be
spaced with not more than three beams between
detectors and shall not exceed smooth ceiling spacing.
For beam depths greater than 10 percent of the ceiling
height (0.1 H), spotOtype detectors shall be spaced with
not more than two beams between detectors, but shall
not be required to be spaced closer than (0.4 H), and

shall not exceed 50 percent of smooth ceiling space.

17.7.3.2.4.6 For sloped ceilings with solid joist, the

detectors shall be located on the bottom of the joist.

17.7.3.3* Peaked. Detectors shall first be spaced and
located within 36 in. (910 mm) of the peak, measured
horizontally. The number and spacing of additional
detectors, if any, shall be based in the horizontal

projection of the ceiling.

17.7.3.4* Shed. Detectors shall first be spaced and
located within 36 in. (910 mm) of the high side of the
ceiling, measured horizontally. The number and spacing
of additional detectors, if any, shall be based on the

horizontal projection of the ceiling.

17.7.3.5 Raised Floors and Suspended Ceilings. Spaces
beneath raised floors and above suspended ceilings
shall be treated as sperate rooms for smoke detector
spacing purposed. Detectors installed beneath raised
floors or above suspended ceilings, or both, include
raised floors and suspended ceilings used for
environmental air, shall not be used in lieu of providing

detection within the room.

17.7.3.5.1 For raised floors, the following shall apply:
Detectors installed beneath raised floors shall be spaced
in accordance with 17.7.3.1, 17.7.3.1.3, and 17.7.3.2.2.
Where the area beneath the raised floor is also used for
environmental air, detector spacing shall also conform

to 17.7.4.1and 17.7.4.2

17.7.3.5.2 For suspended ceilings, the following shall
apply:

Detector spacing above suspended ceilings shall
conform to the requirements of 17.7.3 for ceiling
configuration.

Where detectors are installed in ceilings used for
environmental air, detector spacing shall also conform

t017.7.4.1,17.7.4.2,and 17.7.4.3.




17.7.3.6 Air Sampling-Type Smoke Detector.

17.7.3.6.1 Each sampling port of an air sampling-type smoke
detector shall be treated as a spot-type detector for

the purpose of location and spacing.

17.7.3.6.2 Maximum air sample transport time form the
farthest sampling port to the detector shall not exceed
120 seconds.

17.7.3.6.3* Sampling pipe networks shall be designed on the
basis of, and shall be supported by, sound fluid

dynamic principles to ensure required performance.

17.7.3.6.4 Sampling pipe network design details shall include
calculations showing flow characteristics of the pipe

network and each sample port.

17.7.3.6.5 Air-sampling detectors shall give trouble signal if

the airflow is outside the manufacture's specific range.

17.7.3.6.6* The sampling port and in-line filter, if used, shall
be kept clear in accordance with the manufacture's

published instructions.

17.7.3.6.7 Air-sampling network piping and fittings shall be

airtight and permanently fixed

17.7.3.6.8 Sampling system piping shall be conspicuously

identified as “SMOKE DETECTOR SAMPLING TUBE — DO
NOT DISTURB,” as follows

(1) At change in direction of branches of piping.
(2) At each side of penetrations of walls, floors,
or other barriers.

(3) At intervals in piping that provide visibility
within the space, but no greater than 20 ft (6.1 M).
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@ =Smcke detector or heatdetector

FIGURE A.17.6.3.4(a) Smoke or Heat Detector Spacing Lay-
out, Sloped Ceilings (Peaked Type).

NFPA

Reproduced with permission from NFPA 72®-2016, National Fire Alarm
and Signaling Code, Copyright © 2012, National Fire Protection, Quincy,
MA. This reprinted material is not the complete and official position of the
NFPA on the referenced subject, which is represented only by the
standard in its entirety.

National Fire Protection Association
The authority on fire, electrical and building safety
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Air Sampling
Smoke Detection
System Design
AutoCAD Example

AFE

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Section 2:
Linear Heat Detection

An Introduction

Tri-Metallic Core:

Steel provides tensile strength
Copper increases conductivity
Tin for corrosion resistance

Advanced Polymer Thermal
Reactant Sheathing

_—a—No Protective Tape Needed

Chemical and UV Resistant
Polymer Outer Covering*

Wire O.D. 1/8” (3.2mm)

*Also available with Nylon or Polypropylene
outer jackets, and with GuideWire.

Better “Safe”....... Than Sorry




Introduction

Linear Heat Detection_

Definition;

A cable comprised of an
insulator that reacts at a
specific temperature to detect
fires anywhere along its
entire length.

How Does it Work?

When the polymer reacts at
its specific temperature, the
inner wires make contact
and send an alarm signal
back to a fire alarm panel.

SafeCable Technology

Tri-Metallic Core:

Steel provides tensile strength
Copper increases conductivity
Tin for corrosion resistance

———Advanced Polymer Thermal
Reactant Sheathing

_—a—No Protective Tape Needed

———Chemical and UV Resistant
Polymer Outer Covering*

Wire O.D. 1/8" (3.2mm)

*Also available with Nylon or Polypropylene
outer jackets, and with GuideWire.

Advantages

Detects along entire length
Compatible with any fire
alarm panel or module

Up to 15,000 ft (4571m) per
zone

Multiple Temperatures on
same zone

““s% e

MEA
ISO 9001 Registered

Spacing and Temperature
LHD is listed for spacing up
to 35’ (10.7m) between
parallel runs, half the listed
spacing from the sidewalls,
and 0.7 times the listed
spacing from the corners per
NFPA 72. For installations
above 30’ the spacing is
reduced by half.

Maximum Listed Spacing
Temperature
Rating C-UL-US FM
155°F (68°C) 35 t. (10.7m) 30 ft. (9m)
172°F (78°C) 35 ft. (10.7m) 30 ft. (9m)
190°F (88°C) | 35ft (10.7m) 30 ft. (9m)
220°F (104°C) | 351t (10.7m) 25 ft. (7.6m)
365°F (185°C) 35 ft. (10.7m) 25ft. (7.6m)
Maximum Ambient Temperatures
Maximum Ambient
Install Temperature Alarm Temp. | Part Number
Up to 113°F (45°C) 155°F (68°C) TC155
Up to 122°F (50°C) 172°F (78°C) TC172
Up to 158°F (70°C) 190°F (88°C) TC190
Up to 158°F (70°C) 220°F (104°C) TC220
Up to 305°F (152°C) | 365°F (185°C) TC365N

Area Spacing

\?x 17'6" (5.3m)
35' (10.7m)
Diameter: 1/8" (3.2mm)
Weight: Nominal 15 Ibs./1000 ft. (6.8kg/305m)
Bend Radius: 3" (76.2mm)
Max. Voltage Rating: 30 VAC, 42 VDC
Resistance: .05 ohms/ft. (.164 ohms/m)

Temperature Ratings (°F): 155°, 172°, 180°, 220°, 365°

Temperature Ratings (°C): 68°, 78°, 88°, 105°, 185°

Sheathing Options: PVC: Corrosive and UV resistant
Nylon: Abrasion resistant
Polypropylene: Chemical resistant

Optional Guidewire: Minimal support -15 ft (4.6m) intervals

Distance Locating

Q, O

) O

One Zone, Two Zone or Cross
Zone distance locating that
allows you yo locate where the
fire is occurring. You can also
use the Cross Zone mode
where it takes both zones to be
in alarm before it sends the
alarm to the fire alarm panel.
The distance locating option
allows you to identify where
the overheating condition is
occurring anywhere along its
entire length in both meters
and feet.




Below you will find a typical linear heat detection zone. Standard components for a
typical zone consist of the LHD wire or optional leaders wires that connect directly to
the fire alarm panel or addressable module and the items below.

Components

1. Optional Distance Locator 4. Mounting (Every 3’ or 1m) NOTE: End of Line Resistor
2. Junction Box (JBox) 5. Strain Relief Connector Supplied with Fire
3. Strain Relief Connector 6. End of Line Resistor (ELR) Jbox Alarm Panel

J-Box

Linear Heat Detection
Max. 10,000ft.

[} Strain Relief

Connector Mounti:;fgt:j. I(;Icnglsories ggz innegtt::‘ef
Splice Connector 15’ when using Guidewire /‘
Feagh
Optional
Distance
Locator
\— To FACP
Cable Length Typical
Calculation Equipment/Proximity Cable Temperatures
| 155°F (68°C), 172°F (78°C),
Hazard Length . 190°F (88°C), 220°F (105°C)
+ g __ NSk 365°F(185°C)
10% Sag
+
10% Waste Outer Jacket Coatings
Total Length (PVC) Standard, for all

typical applications

(N) Nylon for conveyors
industrial and outdoor aps
(P) Poly for chemical aps
(G) Guidewire applications

Conveyor Systems
Fool Sisb |
: J Tunnels / Subways
. SafeCable
Up to 10,000 feet (3,048m) per cable run ——=
2

¢ Salid or Grated Floor >




Inside The Technology

SafeCable is easy to design, install, operate, and maintain. Up to 15,000
feet (,000m) of SafeCable can be used on every zone of any approved
conventional panel, and every contact monitor module of any approved
addressable panel.

Below you will see a typical system, highlighting the easy to use SafeCable
components. You start with any approved conventional panel or any
approved addressable contact monitor module. You can then add the
optional distance locating module followed by leader wires in a conduit to
the beginning of the hazard zone, or you can connect ThermoCable
directly to the distance locating module.

The NEMA 4 junction box is the beginning of each zone where you connect
your leader wires (if used) to a screw terminal. Exit the junction box using a
moisture proof strain relief connector which seals the box where the zone
begins. Approved mounting devices placed at 3ft. (1 m) intervals allow the
wire to expand and contract. Several styles of SafeCable mounting
accessories are available which are designed to accommodate different
types of hazards. SafeCable is spaced every 35 feet (10.7 meters), and
may be strapped directly to the sprinkler piping if it is an integral part of a
pre-action sprinkler system. At the end of the zone, terminate the
SafeCable in an ELR box using the end of line resistor supplied by your
panel manufacturer.

It's that easy. SafeCable does not require that you purchase any expensive
proprietary panels which require additional maintenance and cost. Simply
add SafeCable to an existing conventional system or add a contact
monitor module to an already existing addressable system.

SafeCable System Components:

J-Box

The Technology
Behind New LHD

SafeCable Linear Heat Detection (LHD), uses
advanced polymers and a newly developed alloy
to provide exceptional detection, durability, and
design flexibility. At the core of SafeCable is a
twisted pair of extremely low resistance, tri-
metallic conductors which are sheathed in new
advanced thermal polymers. These polymers are
chemically engineered to break down at specific
fixed temperatures allowing the twisted
conductors to make contact and initiate an alarm.

— Tri-Metallic Core:

« Steel - Provides Tensile Strength
« Copper - Increases Conductivity
« Tin - Resists Corrosion

— Thermal Reactant Sheathing:
» Advanced Polymers Provide
Temperature Specific Activation

— Polymer Outer Covering:
» Chemical Resistant
» UV Resistant
» Approved for Outdoor Use

— Wire:
* Only 1/8” Diameter
* Flexible for Easy Installation
* Spooled Lengths up to 3,000 ft.

Linear Heat Detection
Max. 10,000ft.

3ft. (1m)

Strain Relief

Mounting Accesories Connector
15’ when using Guidewire f
End of Line
R Test Switch
Optional
Distance
Locator

To FACP
Note:

Caple

E
SALE

* May also be used in a 4 Wire, Class “A” configuration.
» Reduce spacing by one half if 30 feet (10m) or above.

Area Spacing

\7X 17'6” (5.3m)

35 (10.7m)




Applications

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Applications

There are many commercial and industrial applications for linear heat detection. Linear
heat detection works in many environments where smoke detection will not. Linear
heat detection can withstand harsh chemical environments and outdoor applications as
well.

Additional jacket coatings can be applied over the standard PVC outer covering for special
applications.

Special Outer Jacket Coatings

1. (PVC) Standard, for all typical indoor applications

2. (Nylon) Heavy Duty projects and outdoor applications

3. (Polypropylene) For chemical environments

4. (Guide-Wire) A steel cable wound around any LHD cable to allow for long distance
suspension of the cable mounting every 15’ (3.5m) instead of every 3’ (1m).

.
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Cable Trays Pumps
Bulk Storage Conveyors Motors Tunnels
Aircraft Hangars Elevator Shafts Parking Decks Trash Rooms
Bridges and Piers Cooling Towers Off Shore Platforms Rack Storage

Baggage Handling Engine Compartments  Floating Rooftop Tanks ~ Storage Warehouses




Conveyor Application

Conveyor belts are found in
above ground, buildings and
below ground applications.
There are also transfer
houses (areas) where the
belt can change direction or
be routed to a different belt.

/|

Conveyor belts are found in -
Conveyor Belt Fire

a wide variety of industries.
They move everything from
chemicals, coal, minerals,
grain to luggage and
warehouse goods. The belts
are usually combustible
(many fire retardant belts will
still burn). The products they
carry may or may not add an breaks and is not shut down,
additional fuel load. | the resulting pile can burn like
Industrial sites that have belt Typ|ca| Outdoor Belt an equivalent size pile of tires.

Conveyor belt fires can be
caused by friction from
misaligned belts, overheated
motors, burning material on
the belts, smoking, hot work,
and even arson. If the belt

conveyors include power

plants, paper mills, grain Both outdoor above ground In addition, the roller bearings
elevators, glass plants, and indoor below ground below the belt can wear and
cement plants, rock have the same hazardous stop turning. This can cause
quarries, warehouses, and friction with the belt causing a

airports. I — . fire to start.

sart

Typical Underground Belt
Typical Conveyor Belt




Conveyor Application

Below you will find the typical ways linear heat detection is used to protect conveyors.
Normally the cable temperature is selected by finding the normal ambient temperature
of the environment and then selecting the next cable temperature at least 30° to 50°[F]
(17° to 28° C) above ambient. (Refer to Maximum Ambient Temperature Table Below )

In most applications a standard PVC type 190°[F] degree temperature cable with an additional
Nylon protective coating is used. The black nylon second coating offers an additional heavy
duty jacket and protects the cable from UV rays in outdoor applications.

For Hood
Mount Cable
3’ or 1 meter

W/O Guide Wire

Cable Length
Calculation

Hazard Length
+

10% Sag
+

10% Waste
Total Length

18" Matimum
Lead Heaght

o SatelCable

decrease response time

e S

Hood over conveyor
collects heat to

Protection from
material fire

Optional protection
for overheatinP
bearings and rollers

SafeCable run
when grated floor
under conveyor

Retum Belt

SafeCable run
when solid floor
under conveyor

Solid or Grated Floor —[ ]

Typical Outdoor Belt Protection

Roof Slab

/ : L
18" maximum between
SafeCable and load height
| Typical
. ST

Cable Temperatures
155°F (68°C), 172°F (78°C),
190°F (88°C), 220°F (105°C)
365°F(185°C)

Outer Jacket Coatings
(PVC) Standard, for all
typical applications

(N) Nylon for conveyors
industrial and outdoor aps
(P) Poly for chemical aps
(G) Guidewire applications

-rrmmmb-emaen wire supparis
- |

1 A

Hood

Maximum Ambient Temperatures

Maximum Ambient
Install Temperature

Up to 113°F (45°C)

| Alarm Temp.
155°F (68°C)

= =
! |
o Pe—— | i |
SafeCable supported
Part Number by guide wire

TC155

Up to 122°F (50°C) 172°F (78°C)

TC172

Up to 158°F (70°C) 190°F (88°C)

Typical Underground

TC190

Up to 158°F (70°C) | 220°F (104°C)

TC220

Up to 305°F (152°C) | 365°F (185°C)

Belt Protection

TC365N

e

For Hood/Slab
Mount Cable every
15’ (3.5m) when

using guide wire

=—— ELR-Box or J-Box

™~ Turnbuckle




Freezer Application

Fire Protection

Freezers and Coolers can
contain combustible
materials such as, but not
limited to, wood, wood
pallets, card board boxes,
paper, paper wrappings,
grease, egg cartons, cloth,
waxed paper, electrical
hazards, and components.

Commercial Freezers

Most refrigerated

warehouses (commercial Ammonia Pump Room

A cold storage warehouse

(commercial freezer) is a freezers) have sprinkler Ammonia pump rooms and
refrigerated or deep-freeze sygtgms to protect the electrical equipment rooms
storage facility for perishable t_)undlng and cc_mtents from are additional areas in

goods such as fruits, fire. These sprinkler systems  refrigerated warehouses that
vegetables, meats and are typically pre-action dry utilize linear heat detection for
beverages. It maintains a pipe systems. Pre-Action ceiling area detection.

systems are specialized for
use in locations where
accidental activation of water
is undesired. A typical double
interlock system requires that
a “preceding” fire detection
event from an in-rack or area
linear heat detection system
and the activation of a
sprinkler head before the

controlled interior
temperature as low as -25°C
to prevent rotting, sprouting,
insect damage, and other
forms of degradation.

Other variations of a
refrigerated warehouse are
refrigerated coolers for fresh
fish and produce. And flash
freezers that quick freeze
frozen foods at temperatures
down to -75 degrees F.

Electrical Equip. Rooms

Sart

Typical Pre-Action System




Freezer Application

Below you will find the typical ways linear heat detection is used to protect refrigerated
warehouses (commercial freezers). The cable temperature for a freezer is 155° (68°C)
and has a standard PVC coating.

Typically the linear heat detection (LHD) is installed in-rack either on the pre-action sprinkler
piping (making it part of the sprinkler system) or on the racking itself. Some freezers or coolers
will only require ceiling area protection while some have ceiling and in-rack detection
depending on the size of the freezer and or the ceiling height (refer to underwriters, state and
local requirements). Typical LHD freezer zones usually follow the sprinkler riser zones.

Area Ceiling Detection Spacing:
For use in freezer ceilings, coolers, electrical
equipment rooms and ammonia pump rooms

% QI “31 v Cable Length
Calculation

Typical Pre-Action System

If the LHD is made part of the pre-action
system, a double loop cable tie is used
every 3 ft. to keep the LHD from touching
the pipe and acting as a heat sync.

Hazard Length
+

10% Sag
+

15 10% Waste
Total Length

30 30 30

Note: If ceiling height is above 30’
reduce spacing by 1/2

Distance Locating

Q, ©

Distance locating devices are
sometimes used to better identify
the exact location the fire was
detected.

Typical Rack Mounted Zone




Cable Tray Application

Electrical Cable Trays

A cable tray is an assembly
of sections forming a rigid
structural system used to
support cables. Cable trays
support cables the same
way that bridges support car
and truck traffic. A bridge
that allows for safe transport
of wires across open spans
of a buildings electrical
system.

There are many types of
cable trays based on their
shape and or function such
as ladder, solid bottom,
trough, channel, wire mesh
etc. Most are made of steel,
aluminum or fiberglass and
come in straight sections for

Electrical Distribution

In addition to straight
sections of the tray there are
elbows, tees, crosses and
risers. This requires a fire

detection system that can . 74
follow the same path as the .

il

W=

L0 Wi gy 0 @R

Fire Detection

Linear heat detection (LHD) is
a very effective and low cost
method of protecting cable
trays. The flexible LHD cable
can be laid inside the tray with
the cables following the exact
same path while being in close
proximity to the cables for
quick detection.

Electrical Utility Room —_—
Cable Tray Fire

The electrical cables laid in
the cable tray can be high
voltage and can breakdown
with age and use. With time
the cables can overheat
causing electrical fires.
Loosely packed cable trays
are more susceptible to fires
because of greater access to

Sart




Cable Tray Application

Below you will find the examples of how linear heat detection is used to protect
electrical cable trays. The LHD cable temperature for cable trays is normally 190°
degrees (88°C) and has a standard PVC coating. And depending on the difficulty of the
hazard a second nylon coating is applied over the standard PVC. This adds a second
layer of protection for heavy duty protection on difficult applications.

Typically the linear heat detection (LHD) is installed directly on top of the cables in the cable
tray. The LHD cable is installed in a sine wave pattern for optimal coverage. The LHD can be
zoned by areas, groups of trays or even individual trays as required by the project.

Sine Wave Design Pattern

A sine wave pattern, as shown in Figure 1 and 2 should be used when installing
LHD cable in a cable tray application. The maximum distance between each
peak or valley, should not exceed 6 feet. The LHD cable is secured in place using
mounting clip hardware.

6" maximum

Appropriate Mounting
Hardware for Cable
Tray Design

Figure 1 Figure 2

Determine The Length of Cable Needed

The calculation below will help you determine the actual cable length needed for a cable tray
design using a sine wave pattern.

1. Determine Your Tray Length Tray Width  Width Coefficient
2. Determine Your Tray Width
3. Pick The Width Coefficient 15 87 NOTE: To determine the
A gf ygurTTrayaNldtrh A % 78 number of mounting clips
: th';'v\‘fi dtLa)éoee;E: ient’:,or ’ needed, divide the total
your Tray Width 3 .65 length of the cable tray
5. Equals Total Length of 4 57 by 3 and add 1.
LHD cable needed. Add .

10% for Sag and Loss.

Distance locating devices are
sometimes used to better identify
the exact location the fire was
detected in the cable tray.

Distance
Locating




Fuel Tank Application

Floating Roof Tanks

Floating roof top storage
tanks are commonly used to
store large amounts of crude
oil. Afloating roof is primarily
used for vapor control in the
tank to help eliminate loss
from production and reduce
air pollution. The floating roof
can be internal under a fixed
roof which reduces the
possibility of lightning strikes
or external without a fixed
second roof.

The roof floats on the surface
of the liquid product and rises
or falls as product is added or
withdrawn from the tank.
Large groups of these
storage tanks are commonly
called tank farms.

Tank Farm

These tanks are constructed
of an open or closed topped
steel cylindrical shell with a
pontoon type floating roof.
The roof deck floats on the
liquid to form a seal and
reduce the amount of vapor
in the tank.

Fire Detection

Linear Heat Detection
(LHD)is used to detect rim-
seal fires, the most common
fire in floating roof tanks.
These fires are primarily
caused by lightning strikes

and have a good rate of
being extinguished if
equipped with linear heat
detection and a foam
suppression system.

Tank and Rim Seal

/5,5;,,9';;;1

Tank
shell
Ty

Fabric | Floating roof deck

shoe seal

06|

The edge of the floating roof e :
deck usually has a dual seal . - :
all the way around. There is a Floatmg Roof Tank Fir
primary seal which is
designed to keep the vapors
in the tank while the
secondary seal is designed to
keep rain and other
contaminants out of the tank.
It is important to keep the
seal intact to avoid a build up
of vapors and combustion in
an explosive environment.

Sart




Fuel Tank Application

Below you will find examples of how linear heat detection is used to detect fires on floating roof
tanks. The linear heat detection (LHD) cable temperature for cable trays is normally 190°
degrees (88°C) and has a nylon secondary coating for additional heavy duty protection.
Typically the linear heat detection (LHD) is installed between the primary and secondary seals
at 5ft. spacing and usually requires an intrinsic safety barrier for hazardous areas.

J-Box

Linear Heat Detection
Max. 10,000ft.

f

[l Strain Relief

3ft. (1m) Strain Relief
[of t
onnector Mounting Accesories Connector
Splice Connector 15’ when using Guidewire f

End of Line
Optional Test Switch
Distance
Locator
\— To FACP
5’ spacing /
between
L-Brackets
To Determine .
Cable Amount: Typical
2nr D Mount
2x3.14xr1=C Spacing

r=Raduis C=Circumference
Ex. (2x 314 x 40 =252ft of cable )

\— leader wire from panel
to junction box

Leader Wire Secondary

\

Primary Seal

‘ Fkﬁﬂng Roid‘f‘ibg‘ @

T ﬁi
%

Junction Box

L-Bracket with
Zinc plated cable clip
used to secure wire




Hangar Application

structures that house aircraft
in protective storage from
weather and direct sunlight.

They also offer a protected
place for maintenance,
repair and manufacturing.
They are found at airports,
housing developments with
air fields and on aircraft
carriers or commercial and
military ships.

Hangars are usually
regulated by building codes
by the jurisdictions and
airports where they reside.

Typical Aircraft Hangar

Aircraft hangars are a
challenge to protect from fire
due to their large size, many
obstacles and variety of
combustible materials that
reside within. Not to mention
the huge amounts of jet fuel.

v N > 4
PN TR A BN O e

[ P
Foam System Discharge

There are a number of types
of fire suppression systems
for hangers can include
sprinklers, fire pumps and

= )

Typical Foam System

Aircraft .a'ngar Fire

Aircraft hanger fire protection
requirements are covered in
the NFPA 409 Standard on
Aircraft Hangers and may
require protection at the
ceiling and in the underwing
areas. Please refer to this
standard for exact
requirements.

Typically the overhead
automatic suppression
systems are triggered by
linear heat detection
connected to a fire alarm
releasing panel, while flame
detectors are usually used for

Sart




Hangar Application

Below you will find the typical ways linear heat detection is used to protect aircraft hangars.
Normally the cable temperature is selected by finding the normal ambient temperature of the
environment and then selecting the next cable temperature at least 30° to 50°[F] (17° to 28° C)
above ambient. (Refer to Maximum Ambient Temperature Table Below )

In most applications a standard PVC type 155°[F] (68°C) degree temperature cable is used at
normal NFPA 72 spacing.

Area Ceiling Detection Spacing:
For use in freezer ceilings, coolers, electrical
equipment rooms and ammonia pump rooms

'Q:

]

]

b

30'

«15 5

30

l15'.

15",

Note: If ceiling height is above 30’
reduce spacing by 1/2

Maximum Ambient Temperatures

Maximum Ambient
Install Temperature Alarm Temp. | Part Number
Up to 113°F (45°C) 155°F (68°C) TC155
Up to 122°F (50°C) 172°F (78°C) TC172
Up to 158°F (70°C) 190°F (88°C) TC190
Up to 158°F (70°C) 220°F (104°C) TC220
Up to 305°F (152°C) 365°F (185°C) TC365N

Typical

Cable Temperatures
155°F (68°C), 172°F (78°C),
190°F (88°C), 220°F (105°C)
365°F(185°C)

Outer Jacket Coatings
(PVC) Standard, for all
typical applications

(N) Nylon for conveyors
industrial and outdoor aps
(P) Poly for chemical aps
(G) Guidewire applications

Cable Length Calculation

Hazard Cable Length
+

10% Cable Sag
+

10% Waste
Total Length




Tunnel Application

Tunnels

A tunnel is an underground
passageway, dug through
the surrounding earth or
under water and enclosed
except for an entrance and
exit at each end.

A tunnel may be for
automobile road traffic,
freight or subway trains.
Utility tunnels under cities
and factories are used for
routing steam, chilled water,
electrical power, fiber optic
or telecommunication
cables, as well as
connecting buildings for safe
passage of people and
equipment.

Utility Tunnel

Cable Tunnels

Cable and utility tunnels are
used to interconnect
communications and utilities
between plants, areas and
buildings for easier service,
maintenance and expansion.

Z

Fire Detection

Linear Heat Detection
(LHD)is used to detect tunnel
fires in conjunction with a fire
alarm and ventilation system.
The LHD is separated into
zones equal to the ventilation
systems to create an
environment where the fire
can be detected and a
tenable area created quickly.

Tunnel Venting

Proper operation of a
ventilation system plays a key
role in tunnel safety. The
ventilation system provides
acceptable air quality for the
safe passage of tunnel users.

Further, it provides an
environment to allow rescue
of people during a smoke or
fire event by controlling the
smoke and spread of the fire.

Car Fire in Tunnel

SAFE




Tunnel Application

Below you will find examples of how linear heat detection is used to detect fires in tunnels.
The fire alarm panel is usually installed in the control room area. The linear heat detection
(LHD) cable temperature for tunnels is normally 190° degrees (88°C). Typically the linear
heat detection (LHD) is installed at the top of the tunnel or over the center of each lane for
automobile tunnels and over each track on railroad tunnels. Maps are printed showing the
cable route, and distance locators indicate, in feet or meters, where the fire is detected.

J-Box

Linear Heat Detection
Max. 10,000ft.

f

[J Strain Relief

3ft. (1m) Strain Relief
Connector Mounting Accesories Connector
Splice Connector 15’ when using Guidewire f
End of Line
. Test Switch
Optional
Distance
Locator
Twin-tube bored tunnel
Determining Cable Length: Service el oo ans

Measure the length of the
tunnel and add 10% for sag
and loss. Mount every 3’ or 1m

Emergency cross
0550005

LHD Alarm Temperature:

TyplcaIIy 190 degrees F (88C) Road Tunnel
J-BOX—-: SEETEErErTTTE: X .
Zone 1 - West Bound Lane :
Zone 2 - East Bound Lane :
Zone 3 - Equipment Room SafeCable Up to 10,000 feet per cable run s

Leader Wire=

_,,"",'. e R
Fire Alarm’f
Control Panel Control Equipment

Room oom







System Components

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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System Components

LHD Accessories

In Application Bulletins 1-6
we have looked at some of

the different applications that  couto e we g

can be protected using LHD.
This month’s Bulletin will
look at a few of the
Accessories that can be
used in conjunction with
LHD.

Distance Locator

Your alarm panel shows that
there is a fire in your Linear
Heat Detection Zone. Now
What? With an optional
Distance Locator you can
easily determine the
distance from the panel to
the fire. Providing the
easiest way ever to find the
fire.

Intrinsic Safety Barriers

Many of the applications that
LHD can protect are
considered explosion proof
areas. For these types of
applciations we offer
Instrinsic Safety Barriers.
Our Intrinsic Safety barriers
provide protection for
electrical signals going
through hazardous areas.

E-Z Knockouts
Il

to panel

DIN Rail

End of Line Test Switch

The traditional way to test
Linear Heat Detection
involved scrap wire and the
danger of heat. However,
with an End of Line Test
Wwitch any system can be
test easily, quickly, and from
the ground. There is no need
for scrap wire or to apply
heat to any part of the
system.

LINEAR HEAT
DETECTIO

Outside View

TEXT IMPRINTED BOX COVER
NOTE: Text on product is not White

. Intrinsic Safety Barrier

[
l . “LHD Cable

nnnnnn
Quick Spiice In-Line

Connectors
Optional single wire Screw Terminals pg. 37
Strain Rellef % »~?
Connector J
| PN
' : ptenere!

Splicing Kits

You no longer need to worry
about J-Boxes, Electrical
Tape, and hole saws. The
new Redgear splicing kit
makes splicing easy and
affordable.

GuideWire/
Messenger Wire

.|d

GuideWire/
Messenger Wire

GuideWire and Messenger
wire are two different names
for a small wire that is
wrapped around the LHD.
This wire helps to retain
rigidity and allows for longer
lengths between mounts.
While most LHD
manufacturers say to use 3ft.
mounting spacing, with
GuideWire or Messenger wire
that number can go up to 15ft.




System Components

Accessory: Intrinsic Safety Barrier

Intrinsic Safety Barriers are a protection technique for safe separation of linear heat
detection equipment in hazardous areas. These barriers are energy limiting and utilize zener
diodes which direct voltage spikes to ground. Each barrier contains a non-replaceable
160mA fuse which protects the barrier from pole reversal and voltage spikes at the
input side. Grounding wires are run in conduit or raceways separate from any non-
intrinsically safe wiring. One barrier is required for each zone of detection.

ISB SYSTEM EXAMPLE

Distance @ @ @
ocat =]

Safe Area Explosion Proof Area

System Components

it - o)

R 1. RedGear Intrinsic Safety Barrier
1 2. J-Box (beginning of LHD zone)
3. End of Line Test Switch

Your
Fire Alarm  2awpc
Control Panel

| Note: A additional ISB is necessary for each zone

Accessory: Distance Locator

The DLM-Z2 can identify where along the length of detection cable the overheating
condition is occurring. Distances are shown in both feet and meters from the distance
locating module. The DLM-Z2 Distance Locating Module is FM approved for indoor use,
and may be used with both addressable and conventional linear heat detection systems.

DLM-Z2 Example
\
One Conduit = ) l

For Up To 2 Zones

of Detection
Programmable Configurations
« 1 Zone
« 2 Zone
e Cross Zoned

Your
Fire Alarm
Control Panel




System Components

Accessory: Test Switch

Test Switches can be placed at the end of a Linear Heat Detection Cable zone and are to be
used for commissioning, system inspections, and testing of the system. The RedGear Test
Box is a heavy duty nonmetallic NEMA 4 (IP66) termination box. A foam-in-place gasketed
lid attaches with stainless steel screws. All junction and termination boxes must use a Strain
Relief Connector (Part #: RG11 10) for LHD Cable penetrations made in the test box. No hole
saws are required to install the Strain Relief Connector which secures and prevents damage to
the LHD Cable, and seals the penetration from moisture and dirt helping prevent corrosion.

Linear Heat Detection
Max. 10,000ft.

[J Strain Relief

3ft. (1m) Strain Relief
Connector Mounting Accesories Connector
Splice Connector 15’ when using Guidewire f
End of Line
Test Switch

Accessory: Splicing Kit

Splices have traditionally needed to be in J-Boxes and are held together by electrical tape.
This creates the possibility of a non-weatherproof splice. With the new RedGear Splicing Kit
there is a weather-proof seal on every splice. In addition it can be used without a Junction

box. This makes it not only a better performing option to traditional splices, but also a less
expensive option.

SPLICE KIT EXAMPLE

—

TYPICAL SPLICE EXAMPLE:
NO MORE TAPE, NO MORE LEAKS

Existing Cable Existing Cable

ﬁ New Cable ﬁ

WEATHERPROOF




System Components

Accessory: Installation Materials

There are a wide variety of methods of mounting and installing Linear Heat Detection. However,
RedGear Manufacturing has created a line of products specifically designed for the installation of
LHD. These products include junction boxes, double and single loop cable ties, surface mounts,
tap on beam clamps with built in cable ties, L-brackets, and more. Please consult your
manufacturers installation guide to determine which installation accessories are right for your
application.

Beam Clamp / g
Freezer/Rack

Pre-Action Mount Universal
Double Loop Mount
Cable Tie
Cable Tray - Bracket
Clamp

Jbox

Accessory: GuideWire/Messenger Wire

For most applications that use Linear Heat Detection it is recommended that you use 3ft.
spacing between mounts. But what if you are in an area where the mounts are farther apart? For
these types of applications there is Guidewire/Messenger Wire. This option allows you to go up
to 250ft. with 15ft. spacing between mounting. This allows you to cover areas that might
otherwise not be suitable for linear heat detection.

Typical Configuration of Linear Heat Detection Cable with Support Cable:

Existing Cable

TYPICAL SPLICE EXAMPLE:

NEW REDGEAR SPLICE KIT
NO MORE TAPE, NO MORE LEAKS

Existing Cable

i New Cable ﬁ:

WEATHERPROOF







System Design

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Linear Heat Detection
Design Guide

1. Introduction

1.1 Linear Heat Detection
SafeCable digital linear heat detection wire is a combination of advanced polymer and digital
technologies that can detect heat anywhere along its entire length.

SafeCable consists of a twisted pair of extremely low resistance (.05 ohm/ft. of twisted pair) tri-
metallic conductors, sheathed in new advanced thermal polymers. These polymers are chemically
engineered to breakdown at specific fixed temperatures allowing the twisted conductors to make
contact and initiate an alarm at the control panel without any calibration for changes in ambient
temperatures. The distance locating option allows the control panel to identify and display the
exact location, in feet or meters from the control panel, where the heat source interacted with the
detection wire. RedGear installation materials are specifically deigned and approved for use with
linear heat detection systems for an easy installation.

/ S
Leader Cable - From panel to Junction
Box, in conduit. e

— Stirobe - Horns - Bells

X K ©

— Damper - Fire/Smoke

J-Box - Leader Cable to ThermoCable
connection for both Class Aand B.

ELR-Box - With end of line resistor for
Class B circuit.

J-Box - ThermoCable to Return Cable
connection for Class ACircuit.

3

— Flow and Tamper

Return Cable - In conduit. Required for
ClassAcircuit.

/ —— Releasing Circuit

Typical Pre-Action System
Figure 1




Typical System

SafeCable is easy to design, install, operate and maintain. Up to 15,000 feet (4,571m) of
SafeCable can be used on every zone of any approved conventional panel, and every contact
monitor module of any approved addressable panel.

Figure 2 illustrates a typical system, which highlights the easy to use SafeCable components. You

can connect to any approved conventional panel or any approved addressable contact monitor module.
You may add an optional distance locating module using leader wires in a conduit to the beginning of
the hazard zone, or you can connect SafeCable directly to the distance locating module.

The Redgear NEMA 4 Jbox is the beginning of each zone where you connect your leader wires (if used)
to a screw terminal. You exit the junction box using a moisture proof strain relief connector that seals

the box as the zone begins. OPTION: A 6 inch (15cm) loop can be put in the cable to allow for
expansion and contraction. Next a Redgear mounting device (www.redgearmfg.com) is

placed every 3 ft. (1 m). Redgear mounting hardware comes in a series of different styles and

types specifically designed to meet every type of hazard. SafeCable is spaced every 35 feet (10.7
meters), and can be strapped directly to the sprinkler piping if it is an integral part of a pre-action sprinkler
system. As you approach the end of each zone you will terminate the SafeCable zone in

an ELR box with the end of line resistor supplied by your panel manufacturer.

It is that easy. SafeCable does not require you purchase any expensive proprietary panels that
require additional maintenance and cost. Simply add to your existing conventional system or add a
contact monitor module to your already existing addressable system.

Conduit
Connector

Linear Heat Detection
Max. 10,000ft.

|
'@ o
Strain Relief
Connector @3t (1m)

(@) strain Relief E38

Optional
<“"DDistance Mounting Accesories Connector
Locator |EEER @ Splicing Block 15’ when using Guidewire
End of Line
Test Box

Optional
Intrinsic

Safety
Barrier

System Components

. Intrinsic Safety Barrier (optional) )
. Distance Locator (optional)
. J-Box

. Splicing Block

. Strain Relief Connector

. Linear Heat Detection Cable
. Mounting Accessories

. End of Line Test Swtich

Your

Fire Alarm
Control
Panel

ONO OB WN=-




3. Designing a SafeCable System

SafeCable Linear Heat Detector wire can be installed in a manner similar to that of spot type
heat detectors at the ceiling level, which provides for broad or wide area detection. When
designing a system, it is recommended to include an additional 10% length of SafeCable for
sag and scrap.

3.1 Area Detection
For area detection, SafeCable should be installed on the ceiling, or sidewalls of the hazard
within 20 inches (51cm) of the ceiling. Installations involving beam or joist construction will be
addressed in the following sections. Figure 3 lists spacing for the appropriate listing agency.

Temperature Rating
(SafeCable) uL/uLe FM
155°F (68°C) 35 (10.7 m) 30°(9.1m)
172°F (78°C) 35 (10.7 m) 30°(9.1m)
190°F (88°C) 35 (10.7 m) 30°(9.1m)
220°F (105°C) 35 (10.7 m) 25 (7.6 m)
Figure 3

3.2 Smooth Ceiling Spacing
The maximum spacing for smooth ceiling installations shall not be greater than the listed spacing
between parallel detection wire runs and within half the listed spacing of any walls or partitions
which rise to within 18 inches (46cm) of the ceiling. Figure 4 is an example of a smooth ceiling
design using 35 foot (10.7m) spacing.

N7 175

35

Figure 4

For ceiling heights up to 30 feet (9.1m), SafeCable may be spaced on 35 foot (10.7m)
centers. For installations higher than 30 feet (9.1m), the spacing is reduced to half the listed
spacing, 17’ 6” (5.3m) as shown in Figure 5.

Ceiling Heights Multiply
Min. Max. Listed Spacing by
0 30’ (9.1m) 1.00
30+ (9.1m+) 5
Figure 5

NOTE: For beam construction installations, please refer to NFPA 72 for additional details.




3.3 Typical Ceiling Detection Layout

J —Box
Beginning as
ofzone = :
SafeCable —
ELR-Box I
End of zone | |
=
o Ees
J Cam
SAFE )
e T T

Figure 6

3.4 Open Rack Storage without Sprinklers
When installing the SafeCable in open rack system without a sprinkler system, the number of
detection wire runs is based on the height of the rack. As a general rule, there should be one
detection wire run for every 10 feet (3m) of rack height. The detection wire should be attached to

the load beam and run in the transverse flue space. Refer to NFPA 72 for more details. RedGear
manufactures a rack clip for easy installation of the cable.

®* For example, an 18’ (5.5m) rack should be given two wire runs while a 40’ (12m) rack
system should have four wire runs.

3.5 Open Rack Storage with Sprinkler Protection
In the case of signal or double row racks, one run of SafeCable is needed for each sprinkler
level as shown in Figures 7 and 8. The detection wire should be attached to the load beam at the
sprinkler level and run in the transverse flue space. For multiple row racks, each sprinkler line
would require a corresponding run of detection wire installed with a RedGear double loop cable ties.

ThermoCable
inkler Pi

Leader Wire . /Sprm st

from Fire Alarm ["O|

Panel

___Rack
Shelving

p —
ThermoCable™ “~. \
S J-Box

Flue

Figure 7 Figure 8




3.6 Cable Trays

A sine wave pattern, as shown below in Figures 9 and 10, should be used when installing

Peak

6’ (1.8m)

Appropriate Mounting
Hardware for Cable
Tray Design

Figure 9 Figure 10

Estimating SafeCable Length for Cable Trays

Recommended installation requires that the SafeCable be run in a sine wave pattern,
it may be difficult to estimate the total length of SafeCable needed for a particular run.
The following calculation will help determine the approximate amount of SafeCable
needed for a cable tray installation (Figure 11).

To determine the number of mounting point along the cable tray, divide the length of the
cable tray by 3 and add 1.

Cable Tray Length divided by Width Coefficient = Total Length of SafeCable
Cable Tray Width Width Coefficient

16" (.5m) 87
2’ (.6m) .78
3 (.9m) .65
4’ (1.2m) .57

Figure 11

3.7 Conveyors

Hood over conveyor collects heat which
decreases response time. If there is no

hood, suspend the ThermoCable from the "‘"“---...___
ceiling above the conveyor belt. T

18" (46cm) maximum between
ThermoCable and Load Height

ThermoCable with GuideWire supported i

@ Protection for material fire of contents on belt.
using Eyebolts with Insulating Grommets.

ThermoCable is installed between belts
when grated floor is located beneath

conveyor system. =isinmes 2l
ThermoCable is installed under return belt
when solid floor is located beneath the =
conveyor system.
Solid or Grated Floor —"S Floor |

Figure 12




3.8 Floating Rooftop Tanks

Retractable coiled
leader wire from panel

to junction box

—

f:.'.f 'Hoa‘nﬁﬁ.ﬁbc_-_&o‘p g ey

Leader Wire
Coil Receptical

FoamDam  gecondary
Weather Seal

Primary Seal

3-5(1-1.5m) spacing
between L-Brackets

L-Bracket with
Zinc plated cable clip
used to secure wire

\

/

3.9 Tunnels / Subways

Figure 13

D e R CRT s

e e e e ]

Up (o 10,000' (457 1m) max.

1/ "
Leader Wire*é
L (Zone ;
/:‘. ...... T reetainasne e eaieiasenaeassannncerenassnntenatnosnanenss] - (‘
Fire Alarm :
Control Panel CF\,oongIr-gl qu;pgnme nt

Zone 1 - West Bound Lane
Zone 2 - East Bound Lane
Zone 3 - Equipment Room

Figure 14

3.10 Proximity Detection — Equipment and In-Cabinet

SafeCable

0t 0070

=
M 0 O I0 0D (O @m}
e e e e e

TR

PR RiareRsp i e pvidne |

TITTEE

Figure 15




4. DESIGN COMPONENTS

Once the type (outer jacket) and length of detection wire required for a hazard is calculated, the
appropriate number of accessories must be determined. The following guidelines will help
identify each of the accessories needed to complete the system.

4.1 RedGear Installation Accessories:
Standard and Heavy Duty J/ELR-Boxes - Used to house the connection of the leader
cable to the SafeCable portion of the circuit, and at the end of each SafeCable
. wire run. Two are required for each SafeCable run. A Strain Relief Connector and
Screw Terminal are required for each J/ELR-Box installation.

Strain Relief Connectors — Required for all SafeCable penetrations in to, or out of a
‘ standard or heavy duty J/JELR-Box. One required per enclosure. Two required for each
SafeCable splice made in a J/JELR-Box.

e Screw Terminal — Required for each SafeCable connection made in a standard or
4 heavy duty J/JELR-Box. One required per enclosure or splice.

4.2 RedGear Mounting Accessories:
A variety of mounting accessories are available depending on the type of installation.
SafeCable must be mounted at 3 to 5 foot intervals using approved fasteners.

(;/ Cable Clip Ties

C‘V Cable Ties — (Double Loop) Various lengths for fastening to piping or other anchors.

Q Cable Ties — (Small Single Loop) For mounting using cable tie mounts and adhesive.
(Large Single Loop) For 4 to 6 inch diameter pipe. Use with Small Single
Loop for mounting wire

\‘ Beam Clamps
/ Freezer/Rack Clips

% Cable Tray Clips

] L-Bracket — Typically used in mounting for floating rooftop applications.

4.3 Splicing Kit:

If SafeCable is activated or broken, a replacement piece can easily be spliced in its place.

TYPICAL SPLICE EXAMPLE:

NEW REDGEAR SPLICE KIT
NO MORE TAPE, NO MORE LEAKS

Existng Cable
‘ New Cablo ﬁ

WEATHERPROOF




4.4 Sample Design Worksheet:

DESIGN WORKSHEET

DATE: PAGE OF

CUSTOMER:

ADDRESS:

CITY: STATE: ZIP:

PHONE: CONTACT:

HAZARD:

CEILING HEIGHT:

WIDTH

LENGTH scale :







Installation

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Installation

Below you will find a typical linear heat detection zone. Standard components for a typical
zone consist of the LHD wire or optional leaders wires that connect directly to the fire alarm
panel or addressable module and the items below.

Conduit
Connector Linear Heat Detection
5

®Optional
Distance
Locator

Cable Length
Calculation

Hazard Length
+

10% Sag
+

10% Waste
Total Length

Max. 10,000ft.

. @ Strain Relief
Connector

@stt. (1m)

Mounting Accesories
@ Splicing Block 15’ when using Guidewire

I
Optional [§
Intrinsic  F&
Safety
Barrier

System Components

@ strain Relief E
Connector

f

End of Line
Test Box

. Distance Locator (optional)
J-Box

. Splicing Block

. Strain Relief Connector

. Linear Heat Detection Cable
. Mounting Accessories

. End of Line Test Swtich

Your

Fire Alarm
Control
Panel

ONOURAWN=S

. Intrinsic Safety Barrier (optional)

Equipment/Proximity

In-Rack

Typical

Cable Temperatures
155°F (68°C), 172°F (78°C),
190°F (88°C), 220°F (105°C)
365°F(185°C)

Outer Jacket Coatings
(PVC) Standard, for all
typical applications

(N) Nylon for conveyors
industrial and outdoor aps
(P) Poly for chemical aps
(G) Guidewire applications

Tunnels / Subways

2

{ Sdiid ar Grated Floar 5

. SafeCable
Up to 10,000 feet (3,048m) per cable run ——=




Fire Alarm Panel Interface

Conduit
Connector

Linear Heat Detection
Max. 10,000ft.

(@) strain Relief

. Strain Relief EH
@gi';ttlgr?gé Connector Mo%iﬁlf; I(-Jcnc:x)esories @ Connector
Locator |[EEEEEN @ Splicing Block 15’ when using Guidewire f
End of Line
Test Box
f)?t_ion_al
g"a%?i'“ System Components
arrier
/ .. - -
1. Intrinsic Safety Barrier (optional)
2. Distance Locator (optional)
Z?rgrAlarm 3 J-BOX
Gontrol 4. Splicing Block
5. Strain Relief Connector
6. Linear Heat Detection Cable
7. Mounting Accessories
L 8. End of Line Test Swtich )
Fire Alarm, 5
s po— L
Foam & T R o —{
. Adg:'es?ablla Cdol?!ad To Next Module
Pre Action
Panels |
_Addressable ‘Convenlianal
Llnear heat deteCthn Can Fire Alarm Panel Fire Alarm Panel

be connected directly to
conventional and

g
“ g
addressable fire alarm
panels or addressable 4%
modules

Pre A::ils:sz gFoam Pre A:;:: s;;nllioam
Additional Resources are available in the Service NOTE: End of Line Resistor
. . . Supplied with
and Maintenance Section of this Manual Fire Auarm Panel




Examples

m ®

Hood over conveyor
collects heat to 4-/ \ T
decrease response time 18" maximum bel n
e ga’ LHD Cable and load height

Protection from
Guidewire/Messenger Wire ~ (7) ~ matenlfie Mount 3’ (1m)
Support Supplies ' ‘
Opelpsen o 7=\
There are four areas you Q) beanings andollers = a
could use linear heat detection A 3 “ ‘
to protect a conveyor from #35’53%‘5 Toor— .o ! L\‘ L\\‘ L\ \__/

different fire scenarios (®  ndercomeyor ST S s T —

Return Belt
LHD Cable run
when solid floor —M8 —— L]
under conveyor
Solid or L ]
Grated Floor
Tightens fr )
igntens from 15’ (4.6m) Mounting New easy to use
0 Bg(ﬂh Ends Wherb‘ll ::g\gﬂg{}:fi%we/ Tensioner, tighten with 0
adrill and socket.
0 — ﬂ? ?Eﬂ _ 8 0
0 0 — 0/ o o | \o — A’H 0
o~ Linear Heat Detection Zone b 0
0 0
00 Splice, End Jbox 0
f Li or
0 o or|ne Tost 0
0 Jbox Switch 0
J

MADE IN THE USA

Peak
Cable Tray Length
divided by
Width Coefficient =
Total Length
of LHD Cable
e ———
6'(1.8m) Maximum
Cable Tray Clip
Determine the number CaDI? Tray MNER. i ChEeT
of clips you need by 16°(.5m) 87
dividing the length 2'(.6m) 78
. i of the cable tray by 3(.9m) 65
Cable Tray Clip (2 Sizes) 3, then add 1. T(12om) =

One Piece with built-in Cable tie

Fire Resistant Sine Wave Calculation for Cable Tray to
determine amount of cable required




Examples

RedGear
Made In America

Zone 3
| ———
Equipment L
Room
J-Box
CABLE
4§ CLIPTIE
LHD Cable ™\ 15,000 ft. Max Per Zone
Leader Wire L <L
Fire Alarm Control :
Control Panel " EyeBolt with ” d
S r Room o Guide Wire every 15'(5m) e ga’
/ Cable Clip Tie
OR One Piece Cable Clip, All
EyeBolt i bl Fire Resistant

MADE IN THE USA

GENERATORS

RedGear

Universal Surface Mount
with built in Cable Tie
Fire Resistant

Can be mounted with

d Mount eve
screw or adhesive. o

3ft(1m) and
at every change
with direction

Surface Adhesive




Examples

AIRCRAFT HANGAR

Area Ceiling Detection Spacing:
For use in hangars, ceilings, electrical rooms
and other rooms using ceiling area spacing
% 1 { »
T ___._f_,_—_7 <15, 30 30 30 5,
<z e
— ——
o et
T {

Note: If ceiling height is above 30’
reduce spacing by 1/2

RedGear

FLOATING ROOF TOP TANKS Made In America

s RedGear RedGear

21r L-Bracket Cable Tie
2x314xr=C Fire Resistant Fire Resistant

r=Raduis C=Circumference LBracket and Cable Ti
B -Dracket ana Lable l1e
Ex. (2 x 3 14 x 40 =252it of cable ) ek isdome I EDICaEE

\ Secondary
\ Weather Seal
Foam Dam
Floating Recftap (].;A
MOUNT EVERY 3’ 1m
Coil Box

=i

Primary Seal
- ?




Service and Maintenance

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.

201




SAF’-'

Reference Guide

cCaple

ALL RIGHTS RESERVED, COPYRIGHT 2017 SAFE FIRE DETECTION, INC




Caple

Reference Guide

E
SATE

Table of Contents:

1. Using this Guide .........cccooiiiiiiiiiieeee e 3
1.1 Important Precautions ............cccccceviiiiinnnenn. 3
2. Whatis Safe Cable? ........cccccceriiiiiiiiiiiieeeis 5
3. Typical Installation ..........cccoooiiiiiii 6
4. JJELR Box Installation .........cccccooviiiiiiiiiicnciees 8
5. Installation Sag Chart ..o 8
6. Splicing SafeCable............cocveviiiiiiiiiiie 9
7. Special Installations ..........cccccviiiiiiiiiiiiieeeeeeeee, 10
7.1 GuideWire Installation ...........cccccocvveeiiniennen. 10
7.2 L-Brackets .......ccccocviiiiiiiiiicenieec e 10
7.3 Surface Mounting ........ccccooieiiniiiiniiicieee 10
8. Mounting ACCESSONES .......ocviuieeiiiiiiiiieee e 11
9. Connecting to a Panel .........c.ccooiiiiiiiiiici 12
9.1 Distance Locating .........cccceeeiiiiiieeiiiiinenen. 12
9.2 2 Wire (Class "B") Installation ..................... 12
9.3 4 Wire (Class "A") Installation ..................... 12
10. Commissioning / SErviCe ........cccceviiiieieeiiiiiieennn. 13
10.1 2 Wire (Class "B") .cccuveeeeeiiiiiieeeee e 13
10.2 4 Wire (Class "A") ...cceveviieeiieeiecceeeeee 13
10.3 Recording Loop Resistance ....................... 14
10.4 Heat Test (If Required) ......ccceeeviviieenennn 14
10.5 Optional System Test Switch ..................... 14
11. Return Procedures (RMA) .......coooeeeiiiieiieeeen 15
Note:

Any repairs performed outside the scope
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1. Using this Guide

Please read before continuing

This Installation, Service, and Maintenance Guide, along
with the appropriate manual, and completion of the
SafeCable Training Module, will provide you with all the
information needed to install, commission, service, and
maintain a SafeCable Linear Heat Detection system.

e SafeCable Linear Heat Detection systems must be
installed and tested to meet all NFPA, Federal, State,
and Local regulations and requirements.

e This guide may only be used by those individuals who have
successfully completed the SafeCable Training Module,
and have passed the certification test.

e Technical phone assistance will only be given to those
individuals who have a current and valid training certificate
number from Safe Fire Detection, Inc.

e Any repairs, maintenance or testing performed outside the
scope of this Guide are the sole responsibility of the
distributor and technician. Safe Fire Detection, Inc.
neither authorizes, nor supplies parts for use in any
servicing or repair by unauthorized distributors.

e Possession of this Guide does not constitute certification
from Safe Fire Detection, Inc.

e [nformation in this guide may change without notice.

1.1 Important Precautions

As with any linear heat detection cable, certain precautions must
be taken before, during, and after the installation. Please note the
following precautions prior to installation.

Releasing either end of unspooled wire
may cause it to recoil.

Do not exceed the maximum bend
radius of 3" (7.6cm). ~—=<

™N\3" (7.6cm)
3"(7.6cm) Radius Bend ‘\N )

N .

6" (15cm)

Only use mounting fasteners and
connectors that are approved by SAFE
Fire Detection.




Important Precautions: (cont.

Do not store  SafeCable in ambient
temperatures near the alarm point of
the detection wire.

Do not use staples of any kind for
securing SafeCable

Do not lay SafeCable on the ground
= where it may be accidentally damaged.

Do not pull SafeCable across sharp
objects or corners. This may damage
the outer jacket.

Do not paint SafeCable

Prior to performing any testing, please
read the following safety precautions.

e Be sure to get authorization prior to any testing.
e Inform personnel and alarm company prior to any testing.

e Be sure suppression systems have been deactivated prior
to any testing and all safety precautions have been taken.

o Always use every safety procedure. Use caution when
igniting materials for system testing and have a fire
extinguisher on hand.

e After completing the testing and making sure the system is
not in alarm, notify personnel, reactivate the suppression
systems, and bring all systems back online.

e The testing procedures contained herein may not be
suitable for all installations or hazards.

e SafeCable connected to a suppression system must not
have an ELR Test Switch installed.

4

2. What is SafeLHD?

E .
LHg Caple

SafeCabile is available in six different temperatures: 155°,
172°, 190°, 220°, 365° and 455°. Each come standard with
a PVC coating (365° is Nylon coated) but can also have an
additional layer of UV-Resistant Nylon for harsh
environments or Polypropylene for difficult chemical
environments. In addition to these options all SafeCables
can come with an additional stainless steel support
“Guidewire” for longer distances.

SafeCable is easy to design, install, operate and maintain
Linear Heat Detection cable. Up to 15,000 feet (3,000m)
of SafeCable can be used on every zone of any approved
conventional panel or addressable contact monitor
module. And can be used on any existing approved linear
heat detection panel.

You begin at any new or existing approved fire alarm control
panel. If required, the optional distance locating module may
be connected directly to the fire alarm panel. Or as required
directly to the addressable contact monitor module near the
panel or at another convenient location. If required, leader
wires are then connected to the distance locating module
and run in conduit to the hazard zone where they are
connected to the beginning of th&afeCable zone.

ANEMA 4(IP 65) J-Box is used at the beginning of each zone
where the leader wires (if used) are connected to the
SafeCable using a Screw Terminal. TheSafeCable exits the
J-Box through a moisture proof Strain Relief Connector
which seals the enclosure. Mounting hardware which
allows the SafeCable to freely expand and contract is used

to secure the cable every 3ft. (1m). Several types of
mounting hardware is available for various hazards.

SafeCable may be spaced a maximum of 35 feet (10.7
meters) between runs and half the listed spacing from any
sidewall. Ifitis an integral part of a pre-action sprinkler
system, it may be strapped to the sprinkler pipe using double
loop mounting straps. with the cable located on the bottom of
the pipe. At the end of each zone, another optional
expansion/contraction loop can be made before entering the
ELR-Box through another Strain Relief Connector. The End
of Line Resistor, supplied by your panel manufacturer, is
then connected to the  SafeCable using another Screw
Terminal. It's that easy.




3. Typical Installation

Optional Distance

RedGear J-Box
Locating Module ;

- - Strain Relief

RedGear Installation Materials

Optional 4 Wire (Class "A") Return Wires are run back to panel in conduit.
End of Line Resistor is located in the panel.

RedGear ELR-Box
Strain Relief N
Connector

SafeCable

||..|| = B

10,000 ft. (3,000m) max.
i i

Screw Terminal

Leader Wires Run in Conduit
Min. 18 AWG
Max. 8,000' (2.4km)

Addressable Contact
Monitor Module or
Conventional Panel

3ft. (1m)

End of Line

Mounting
15’ (4.6m) when Using GuideWire
Resistor

Note: This guide is for reference only and shows a typical linear heat
detection system based on our design and installation manual which must
be used for all design, installation, service and maintenance. Only
authorized personnel with a valid certification number may design, install,
maintain, service or repair SafeCable LHD.

C’] Review your design to i~ Panel or
determine the location of ~
the panel or addressable \ I Leader
modules, and the length L J-Box
of detection cable needed L LHD
for each zone and >
location of J/JELR-Boxes. - ELR-Box

N

2 ) Check shipment to be sure you

have all the needed equipment. Facking st

770
2

3 ) Reel off the length of wire needed for a zone, or manageble
run for longer zones, onto a smaller zone spool.

Zone Spool

—_—

—————

Small zone spools are easy to handle
and can be passed through bar joists.

QD Note: You may slide mounting accessories onto the
SafeCable for an easier installation.

Eyebolts and insulating grommets should be run on the SafeCable
prior to installation. See page 10 for GuideWire Installation details.

5 ) Install Leader Wires (if used) in conduit from the panel or
module to the beginning of each zone per your design.

(6 Fasten the J-Boxto the Leader Wire conduit. Connect the
Leader Wires to the Screw Terminal and install a Strain
Relief Connector. See page 8 for J-Box Installation

details. RedGear

Leader Wire a from Alarm © Strain Relief
System Run in EMT Connector
©
Screw Terminal —1

C?) At the beginning of the zone, make a 6"(15cm)
expansion/contraction loop in the SafeCable before
passing it through the Strain Relief Connector of the J-Box.
Make the connection between the Leader Wires and
SafeCable using a Screw Terminal. Tighten Strain Relief
Connector to create a seal.

Optional Expansion Loop

ul 6"(15cm) | .

—

X 4
RedGear

C8 Mount SafeCable at 3 foot(1 meter) intervals as it is being
unreeled during installation. See page 8 for Installation
Sag details.

I I
3ft.(1m) Mounting

SafeCable must be able to move freely within all mounting fasteners.

CQ) For longer zones, it may be necessary to splice multiple
sections of SafeCable together. See page 9 for Zone
Splicing details.

-—— Zone Splice

0) At the end of the zone, make another 6"(15cm) loop in the
SafeCable before passing it through the Strain Relief
Connector of the ELR-Box. Connect the SafeCable and
End of Line Resistor using a Screw Terminal. Tighten the
Strain Relief Connector to create a seal.

e

— ELR-Box
Optional Expansion Loop sl s =
| 6"(15cm) | -
|gﬂE
o \ |RedGear

o °
End of Line Resistor ~
Supplied by Panel Manufacturer




4.1 Intrinsic Safety Barriers

6. Splicing SafeCable

Intrinsic Safety Barriers for both Conventional and Addressable
systems. Use the Intrinsic Safety Barriers to run SafeCable
through hazardous and explosion proof areas.

If you are running a two zone or cross zoned system, you will
need to protect both zones going back to the panel.

NOTE: The power to the Distance Locating Module must also be
intrinsically safe.

Zone 1

Intrinsically Safe Space

Can Be One Zone, Two Zone, or Cross Zoned

o

' To 24VDC
' Power

4.2 JIELR-Box Installatlon

Securely mount the - _®
JIELR-Box using all s 8
four mounting holes. -t P
After  making the OLINEAR HEATO 5
connections,  tightly DETECTION
secure the cover. £

Msox M ER //

©  wwwRedGearM gcom @

Be aware of the amount of Sag, or Slack, in the detection wire is
normal. Refer the sag chart below to determine the proper amount
of Sag/Slack for your application.

g ! g
)
Sag / Slack
Installation Temperature Range Sag / Slack Mount Spacing
Ambient to 20°F (-7°C) 3/4" (19mm) 3ft.(1m)
20°F (-7°C) to 0°F (-18°C) 7/8" (22mm) 3ft.(1m)
0°F (-18°C) to -20°F (-29°C) 1" (25mm) 3ft.(1m)
-20°F (-29°C) to -40°F (-40°C) 11/8" (29mm) 3ft.(1m)

SafeCable may be easily spliced to:
» Obtain the total length needed for a zone.
« Combine multiple temperatures on a single zone.
» Repair damaged or activated sections.

All splices must be done by following one of the procedures
detailed below. All outdoor splices must be made using a NEMA
4(IP 65) rated J/-Box.

Splicing: Option A

1. All outdoor splices must be made using a J-Box or NEMA
4(IP 65) rated enclosure. See page 8 for J-Box Installation
details.

Splicing: Option B
1. Strip outer LHD jacket back 2"on 1st end of LHD to be
spliced. Cut one of the inner conductors 1” shorter than
the other. Strip the inner conductors back %4". Repeat
on the other LHD cable to be spl,i,ced.

- —r =
[ 1,7

2. Slide a Strain Relief connector on the end of each LHD

cable. As illustrated.
_
K ‘

4—
3. Push Quick Splice In-Line connectors (or single screw
terminals) on two of the inner conductors on one of the
LHD cable ends until it stops.

< Quick Splice In-line Connector
T —
2

o 'I.

Strain Relief Connector

Release/Metering Port

4. Slide the splice barrel onto one of the LHD cable ends.
Attach the other LHD cable to the opposite end of the
Quick Splice In-line connectors(or single screw
terminals) to complete the splice.

L e

Release/Metering Port

6. Screw the two strain relief connectors onto the splice
barrel and tighten. You have completed your splice.




7. Special Installations 8. Mounting Accessories

Depending on the hazard being protected, several mounting To prevent damage to the detection cable, only mounting
options may be.used_fc_)r an installation. See page 11 for Mounting hardware recommended by Safe Fire Detection should be
Accessory detail or visit www.RedGearMFG.com. used. A part number ending with the following indicates the

) ) ) ) i . quantity per package. X=10, Q=25, L=50, C=100, M=1,000.
Below are installation examples using GuideWire for additional
support during long runs, and other types of mounting options.

P RedGear Double Loop Mounting Straps
§ \_-* Used for attaching SafeCable to pipe.

M 77 3147 _2"(2cm-5cm) pipe- Part #: RG1112C or RG1112M
= = H 4 2,”-3 ¥2”(6cm-8.9cm) pipe- Part#: RG1113C or RG1113M
7.1 Guidewire Tensioner 3 )

] ] Large Single Loop Mounting Straps
Alternatively, you may choose to use our Tensioner and Redgear /7\ Use Small Single Loop Mounting Strap to
e

eye-bolts in order to install SafeCable with Guidewire. The RedGear secure SafeCable to Large Single Loop
eyebolts allow you to easily install guidewaire by hanging your Mounting Strap.
supports first and simply laying your Safecable into the eyebolt, 4" - 6" pipe - Part #: TC1029L
instead of having to feed it through. RedGear Small Single Loop Mounting Straps
I O S Used with Surface Mounts, or Larger Single
0 Tightens from when using Guidewire/ I Tensioner, tighten with 0

foters 7o et Loop Mounting Straps.
P ol e Part #: RG1114C or RG1114M
o° {‘-ﬁ-hov:g

RedGear Universal Mount with Cable Tie
0 f V Used with surface mount adhesive or screws.
00
00

Linear Heat Detection Zone

Splice, End Part #: RG1123C or RG1123M

of Line

RedGear Beam Clamps
Used to secure SafeCable to beams.

~
w 1/4”, 5/16”, 3/8” - Part #: RG1117L or RG1117C
7116, 1/2” - Part #: RG1118L or RG1118C
v
-
_r‘“

or
Jbox

\\.“{-‘

~

6 RedGear L-Bracket

:gf{ﬂliﬁzﬁ W / Used with Cable Clips and Push Pins for
- ing SafeCable

RedGear Part#: ROH22X

EyebOIts -~ RedGear Cable Tray Clips
Used with Cable Clips and Push Pins for

"’ securing SafeCable
- 0 . For mounting to 1/16”-1/4” material
7.2 Alt. GuideWire Installation Part #: RG1120C or RG1120M

RedGear Insulated Eye Bolt
Used to secure SafeCable with Guidewire

SafeCable with GuideWire is used for installations where a long
span, of up to 250 feet(76m), is required. GuideWire allows the

SafeCable to be mounted at 15 foot(4.5m) intervals instead of the Part #: RG1130
standard 3 foot spacing.
Q) Beginning of Run Guidewire Tensioner
15' (4.6m) Mopnt{/r\}g Used to place tension on GuideWire when
. i when Using GuideWire running extended runs of SafeCable.
GuideWire i Part #: RG1132
™\ Eyebolt with End Of Line Splice Kit
Turnbuckle Rubber Grommet —@@@ P Used when ending a run of SafeCable. Can be

secured using the RedGear Pipe Clamp.

. ) ) Part #: RG1129
SafeCable with GuideWire

may be suspended using
different types of mounting H H
accessories. See page 11 for 8.2 End Of LneKIt
The Redgear End of Line Kit allows for runs of SafeCable to be safely

Mounting Accessory details.

terminated without the need for a clunky J-Box. This is perfect for

" " applications where space is a major concern. the kit can also be
@) End of Run Anchoring Options supported by a RedGear Pipe Clamp.
Option A: Option B:
Typical end of run using A second Turnbuckle may be
an Eyebolt for anchoring used for additional tensioning
End
GuideWire __GuideWire, ~ Strain Relief ., Cap .
@ E="1- : Connector 1 1 p::;dg:,p
Z Z l EOL Barrel !
Eyebolt Turnbuckle

10 1




9. Connecting to a Panel

CAUTION:

Only licensed and authorized personnel should make
connections to a fire alarm control panel. Completing
the SafeCable Training Module does not authorize an
individual to make any connections to a Fire Alarm

Panel. Be sure to check all Federal, State, and Local
codes prior to any fire alarm connections.

NOTE:
SafeCable does not require the use of Leader Wires for

installation. SafeCable may be connected directly to any approved
panel or addressable module.

9.1 2 Zone Distance Locating

If the SafeCable system includes a Distance Locating Interface
Module, please refer to the DLM-Z2 Two Zone Distance Locating
Installation and Commissioning Manual.

One Zone
Two Zone
or Displays distance in
Cross-Zone both feet and meters.

Distance Locating

9.2 2 Wire(Class "B")Installation

Connect the Leader Wires to the panel or addressable module. The

End of Line Resistor is supplied by the panel or module manufacturer.

Place the resistor in the ELR-Box to complete the circuit.

Panel or
Addressable
ModuleZ

ELR Box\\

Connection
+

Alarm

Trouble

O Class "A"

Return

Power + (@
O -fs

9.3 4 Wire(Class "A")Installation

Connect the Leader Wires to the panel or addressable module.
The Class "A" Return Wires must be run in conduit and are
connected to the Class "A" return terminal in the panel, or on the
addressable module. The End of Line Resistor is built into the
panel or addressable module.

End of Line Resistor

Panel or
Addressable
ModuleZ

Alarm Connection

Trouble

O Class "A"

Return

Return Wires to Panel Run in Conduit

NOTE: End of Line Resistor is mounted in panel.
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10. Commissioning / Service
CAUTION:

Always use every safety procedure and have a fire
extinguisher on hand. Be sure suppression systems
have been deactivated prior to any testing and all safet
precautions have been taken. Inform personnel and
alarm company prior to any testing. After completing

testing, be sure to notify personnel, reactivate
suppression systems, and bring all systems back online.

10.1 2 Wire(Class "B")

Disconnect the Leader Wires from the panel or addressable module
to place the system in a Trouble state.

Panel or
Addressable
Module

Al Zone
arm  Connection

+ ||
Trouble - |®]
N/

N

P\owgr

e

To place the fire alarm panel into Alarm state, replace the End of
Line Resistor with a Jumper Wire.
Panel or

Addressable
Module

one
Alarm - connection

B : e e ]|

Trouble

Jumper Wire

(@ S}

P\oyvgr

AN

10.2 4 Wire(Class "A")

Disconnect the Class "A" Return Wires of the circuit from the control
panel or addressable module terminals as shown below. This will
place the panel in a Trouble state. Reconnect the Return Wires to
place the circuit back into normal operation.

Panel or
Addressable
Module

Zone
Connection

+@
Trouble
N/

—-@- Class"A"
N Return

Power +|@| ~ *
¥ ==

s

Alarm

Return Wires to Panel Run in Conduit
NOTE: End of Line Resistor is mounted in panel

To place the circuit into an Alarm state, place a Jumper Wire across
the connected Class "A" Return Wires.

Panel or
Addressable
ModuleZ

Connection

Leader

Alarm
o

N

Trouble
Class "A"
Return

Power
ga’

Return Wires to Panel Run in Conduit

N

Jumper Wire

13




Commissioning / Service: (cont.

10.3 Recording Loop Resistance

NFPA requires that loop resistance be measured and recorded.
To measure the resistance, put the circuit into an Alarm state by
placing a Jumper Wire in place of the End of Line Resistor. Next,
disconnect the SafeCable from the Screw Terminal and place an
ohmmeter across the detection wire. Compare the resistance
with previous tests. Any changes in resistance levels must be
investigated. Changes may be caused by accidental damage to
the SafeCable polymer outer covering, in-line splices, or at wire
termination points.

Panel or
Addressable )
Module Jumper Wire
Alarm 5 Leader

one
O Connection
Trouble SafeCable
u + (@ S}
‘o B> | i
Power
5. S

Screw Terminal

10.4 Optional System Test Switch

Systems not connected to a suppression system may use a

Testswitch located in an RedGear HDELR-Box at the end of a
SafeCable run. Flick the Test switch to temporarily place the
system in alarm.

End|of Line LHD Cable HDELR-Box Cover

Resistor

= | LINEAR HEAT
g =" DETECTION

Strain Relief
Connector ) e nens Wi

HDELR-Box
14

SIDE VIEW
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11. Return Procedures(RMA)

Any Warranty Exchange or Returned
Goods not returned to Safe within 30
days of the ship date, will not be
credited or refunded.

No RMA’s can be processed after 2:00 p.m. EST.

Warranty Exchange andReturned Goods RMA procedure.

1. Call our Customer Service department at 704-821-7920 with
the Part, Model, Serial and/or Spool number to submit an
RMA request.

2. An RMA will be generated and emailed to you by our
Customer Service Department for a Warranty Exchange or
Return Goods.

3. Return the part with a copy of the RMA in the box and a note
indicating the reason for the return.

4. Our Technical Department will inspect the returned item for
physical damage.

5. Pending approval from our Technical Department, one of the
following will apply:

Warranty Exchange:

A Warranty credit will be applied to the PO if the defective part
is returned, in tact, within 30 days of the replacement part ship
date. Shipping will not be credited.

Returned Goods:

For Returned Goods, a credit memo will be issued for the
amount of the part, less the restocking fee of 25% and
shipping, if returned within 30 days of the ship date.
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Technical
Data Sheets

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Features
* Up to 15,000 linear feet (4,571m) of SafeCable per zone

* Approved for up to 35’ (10.7m) spacing

¢ .05 ohms/ft (.164 ohms/m) resistance for twisted pair wire,
lower than any other type of linear heat detection wire

* Lower cost than other types of linear heat detection wire
e Compatible with ALL Fire Alarm Control/Releasing Panels
* For use with addressable contact monitor modules

e Multiple alarm Temperatures: 155°F(68°C),172°F(78°C),
190°F(88°C),220°F(105°C)
365°F(185°C)

Distance locating available

* Can detect anywhere along the entire length of wire

* Multiple alarm temperatures can be mixed on the same zone
* Total zone length replacement unnecessary after alarm

* Longer standard spool lengths means less splicing

¢ Custom lengths available

Description

SafeCable digital linear heat detection (LHD) cable is a
combination of advanced polymer and digital technologies
that can detect heat anywhere along its entire length.
SafeCable is also compatible with any listed addressable
or conventional panel.

At the core of SafeCable is a twisted pair of extremely low
resistance (.05 ohm/ft. [.164 ohms/m] of twisted cable) tri-
metallic conductors, sheathed in new advanced thermal
polymers. These polymers are chemically engineered to
break down at specific fixed temperatures allowing the
twisted conductors to make contact and initiate an alarm
at the control panel without any calibration for changes in
the ambient temperature. The distance locating option
allows the control panel to identify and display the
location, in feet or meters from the panel, where the heat
source interacted with the detection cable.

The polymer used for the protective outer coating of
SafeCable is chemically inert and UV protected. This
allows for SafeCable to be used in an extremely wide
variety of installations and hazards.

The cables TC155, TC172, and TC365 are red. TC190 and TC220 are
white. If the cable has a nylon jacket then it is black, except for TC365.
Polypropylene jackets are clear. The text on the cable reads: Safe Fire
Detection Inc.- (Part#) - “Heat Actuated Device for Special Applications” -
UL Listed - C-UL - 27EE - (Temp.) deg. F - UTHV - Date - Do Not Paint.

Data Sheet

e
SafeCable LHD

Linear Heat Detection Cable

* Addressable or Conventional
* Use with Any Listed Panel

Part Numbers: TC155, TC172
TC190, TC220,TC365N

Applications

Use where other types of detection are not practical or
where the location of an overheating condition must be
known. SafeCable is ideal for aircraft hangars, switchgear,
in-rack freezer and cooler storage, archive and warehouse
storage, elevator shafts, cooling towers, conveyors, cable
trays, cable spreading rooms, terminal rooms, in-cabinet,
motors, pumps, generators, tunnels, bridges, parking
decks and engine bays.

SafeCable Technology

Tri-Metallic Core:

Steel provides tensile strength
Copper increases conductivity
Tin for corrosion resistance

Advanced Polymer Thermal
Reactant Sheathing

_—=_No Protective Tape Needed

Chemical and UV Resistant
Polymer Outer Covering*

Wire O.D. 1/8” (3.2mm)

*Also available with Nylon or Polypropylene
outer jackets, and with GuideWire.

APPROVED

MEA
ISO 9001 Registered




Maximum Listed Spacing Installation Examples
For more details, please refer to the SafeCable installation manual.

Temperature

Rating C-UL-Us FM Area Spacing In-Rack
155°F (68°C) 35 ft. (10.7m) 30 ft. (9m) \7x #17‘6" (5.3m) T —
172°F (78°C) 35 ft. (10.7m) 30 ft. (9m) s
190°F (88°C) 35 ft. (10.7m) 30 ft. (9m) 35 (10.7m)
220°F (104°C) 35 ft. (10.7m) 25 ft. (7.6m)
365°F (185°C) 35 ft. (10.7m) 25 ft. (7.6m)

Maximum Ambient Temperatures

Conveyor Systems

Maximum Ambient { Roof Siab |
Install Temperature Alarm Temp. Part Number | ] | __T W N
Up to 113°F (45°C) 155°F (68°C) TC155 - SPAC N
Up to 122°F (50°C) 172°F (78°C) TC172 E\_
Up to 158°F (70°C) 190°F (88°C) TC190 =
Up to 158F (70°C) 220°F (104°C) TC220 T i
Up to 305F (152°C) 365°F (185°C) TC365N
Specifications - SafeCable Eq”ipme“tlpm"imity Floating Rooftop Tanks
Diameter: 1/8” (3.2mm) |. L\ (‘ 4
Weight: Nominal 15 Ibs./1000 ft. (6.8kg/305m) .‘5 ‘ r 7
Bend Radius: 3” (76.2mm W
Max. Voltage Rating: 30(VAC, 42)VDC e \\\\\\\ = .
Resistance: .05 ohms/ft. (.164 ohms/m) @ é )
Temperature Ratings (°F): 155°, 172°, 190°, 220°, 365° 7
Temperature Ratings (°C):68°, 78°, 88°, 105°, 185° ‘% >
Sheathing Options: PVC: Corrosive and UV resistant
Nylon: Abrasion resistant
Polypropylene: Chemical resistant Tunnels / Subways
Optional Guidewire: Minimal support -15 ft (4.6m) intervals 7
. . o o @ SafeCable
Operating Temp.: -75°F(-60°C) to Alarm Temperature . Up to 10,000 feet (3,048m) per cable run ——=
e,
2
Optional Distance Locating
The Distance Locating option available for SAFE Fire
Detection’s SafeCable system allows for identifying where the SafeCable with GuideWire for
overheating condition occurred anywhere on the total length of Extended Runs Using Minimal Support

cable in a particular zone. Unit displays the distance from the
module to the overheating condition in both feet and meters.

15' (4.6m) Mounting New easy to use

0 Tightens from when using Guidewire/ Tensioner, tighten with
Both Ends lessenger Wire a drill and socket

_ﬂ_{

2 l ’
or

Test o

Switch 0

Ilellﬁear Ll/
Insulated
RedGear
Eyebolts

The distance locating option may be used with any listed
addressable or conventional system. Any listed 24VDC power
source may be used to power the distance locating module.

Linear Heat Detection Zone

For additional details, please refer to the SafeCable Distance
Locating Module (DLM-Z2) cut sheet.

Note: Please refer to all federal, state and local codes, and manufacturer’s recommendations prior to design or installation.

Safe Fire Detection, Inc. This document is provided for informational purposes only and may not be

1 Kbri Driv reproduced in whole or part without express written permission from SAFE Fire
?/Igon5rosetol(\:lct‘? 2d§]1e10 € Detection, Inc. SAFE Fire Detection, Inc. assumes no responsibility for the products
Phone: ’704—821—7920 suitability for a particular application. Specifications, designs and any information

1 h h thout notice.
Fax: 704-821.4327 contained herein may change without notice
www.safefiredetection.com Publication Number: TC1XX ©2017 Safe Fire Detection, Inc.
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Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.
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Safe Fire Detection Inc.

5915 Stockbridge Dr.

Monroe, NC 28110

Phone: (704) 821-7920

Fax: (704) 821-4327

Website: www.safefiredetection.com
E-mail: staff@safefiredetection.com

Pub. #0907-2/17

SAFECABLE LINEAR HEAT DETECTOR
ENGINEERING SPECIFICATIONS

CSI SECTION | ]
LINEAR HEAT DETECTION SYSTEM (S)

PART 1 - GENERAL
1.01 SUMMARY

A. Section includes linear heat detection systems

B. Related Sections:
1. Section 16720 - Fire Alarm and Detection Systems
2. Section 15300 - Fire Protection Systems

1.02 REFERENCES

A. National Fire Protection Association (NFPA):

1. NFPA 72 Standard for Protection Signaling Systems

2. Factory Mutual Insurance (FM) Approval Guide

3. Underwriters Laboratories Inc. (UL) Fire Protection Equipment Directory

4. Underwriters Laboratories Canada (c-UL-us) Fire Protection Equipment Directory
B. State and Local Codes.

1.03 SYSTEM DESCRIPTION

A. Design Requirements:

1. Shall consist of an approved linear heat detector and control/releasing panel that
are designed and installed to detect the heat from a fire as it was designed.

2. The control/releasing panel shall be any approved self-contained, micro-
controlled base technology that indicates alarms, faults and system integrity or as
approved by the manufacturer. The intent of the panel is to alarm when the linear
heat detector senses a fire and either alarm, or alarm and release an
extinguishing agent. The panel shall also have 24, 60 or 90 (Choose One) hour
battery back up.

3. Shall be capable of zones up to 15,000ft. long.

4. The linear heat detection systems spacing shall be determined by NFPA, State
Codes, Local Codes and the manufacturer’s recommendations.
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1.04

1.05

1.06

1.07

B. Performance Requirements:

Shall be UL, c-UL-us, FM, MEA and CSFM tested and approved.

Shall be listed for up to 35 foot spacing.

Shall be compatible with any UL listed fire alarm panel.

Must not require proprietary panel.

Shall detect a fire at its approved temperature.

Shall report any equipment related fault through a fault output relays.

Shall be installed to comply with NFPA standards (and the authority having
jurisdiction).

Noakwn=

SUBMITTALS

A. Submit product data and shop drawings including isometric and plan view layouts of the
system under provisions of section [ ]

B. Supply one copy of the manufacturers Installation & Operation Manuals after completion
of installation.

C. Supply one copy of the manufacturers Start-Up forms within 30 days after installed and
commissioned.

D. Each bidder must supply their proposed system design for the area(s) to be protected
together with a letter certifying that the design strictly complies with the limitations
established by the manufacturer.

QUALITY ASSURANCE

A. Qualifications:

1. Contractor: The contractor shall have a minimum of 5 years experience in the
design and installation of fire detection systems.

2. Equipment suppliers: The equipment suppliers shall be factory authorized
and trained by the manufacturer every other year to design, install and maintain
all aspects of the system.

B. Regulatory Requirements:

1. Codes and approvals: Equipment supplier shall conform to the local code
requirements and approvals applicable to this section. Supplier must obtain and
pay all necessary permits prior to beginning work in this section.

2. The system shall be Factory Mutual approved, and listed by Underwriters
Laboratories and Underwriters Laboratories Canada.

PROJECT CONDITIONS

A. Physical/Environmental Requirements:
1. The cabinet shall be permanently mounted where specified on the shop drawings
or in a location to facilitate access and ease of service.
2. The cabinet must be mounted in an ambient temperature range of 32° to 125°
Fahrenheit.
3. Where the environment is harsh, the releasing control panel shall be fitted with a
NEMA 4 or NEMA 12 (Choose One) enclosure.

SEQUENCING and SCHEDULING




A. Coordinate work performed under this section with work specified in other sections as
noted in Section [ 1

1.08 MAINTENANCE
A. Maintenance Service: Shall be provided by a factory authorized and factory trained
representative in accordance with the manufacturers, NFPA 72 and local requirements
of the authority having jurisdiction.
PART 2 - PRODUCTS
2.01 MANUFACTURER
A. Linear Heat Detection System:
Acceptable Manufacturer: Safe Fire Detection, Inc.
5915 Stockbridge Dr.
Monroe, NC 28110
Ph.: 704-821-7920 Fax: 704-821-4327

B. Detection Method: Linear Heat Detection

2.02 MANUFACTURED PRODUCTS

A. The Linear Heat Detector (choose one):

155 F (68°C) Linear Heat Detector Model #: TC155
172 F (78°C) Linear Heat Detector Model #: TC172
190 F (88°C) Linear Heat Detector Model #: TC190
220 F (105°C) Linear Heat Detector Model #: TC220
365 F (185°C) Linear Heat Detector Model #: TC365N

Linear Heat Detection outer jackets and options:
Suffix to part number:

Nylon covering — N

Polypropylene covering — P

GuideWire attached — G

B. Single and Cross Zone Distance Locating module Model #: DLM-Z2

C. RedGear Installation material

2.03 COMPONENTS

A. The Linear Heat Detection System:
1. UL listed Addressable Panel or Conventional panel.
2. The detection principle shall be linear heat type, and be capable of detecting fires
as it was designed at a fixed temperature.




2.04 EQUIPMENT

1. The control panel for the linear heat detection releasing system must be a
microprocessor-based control capable of protecting multiple hazards in one
control panel. It shall be U/L listed under Standard 864 for Local Control Units for
Releasing Service. The control must also be approved by FM and be compatible
with the requirements of NFPA -72 (Local: A, M, SS service types; NC signaling
type) and NFPA —-13, NFPA —-15, and NFPA -16.

2. The Linear Heat Detector shall be a fixed temperature single line-sensing
element consisting of two electrical current carrying wires separated by a heat
sensitive coating. The temperature must be clearly printed on the detector.

3. An two zone distance locating module that is capable of both single zone and
cross zone detection, and distance locating display. The distance locator must be
UL Approved.

PART 3 - EXECUTION

3.01 INSTALLATION

A. The contractor shall install the Linear Heat Detection system in accordance with the
manufacturer's installation recommendations, Operational Manual, and use RedGear
Installation Materials when installing the system.

3.02 FIELD QUALITY CONTROL

A. Tests and Commissioning:

1. The contractor shall commission the complete installation in the presence of the
end user or their appointed representative.

2. The contractor shall provide materials all necessary instrumentation, test
equipment, labor.

3. The contractor shall record all test and commissioning requirements and a copy
shall be provided to the end user or an authorized representative.

4. Checks must be made to ensure that all ancillary equipment and warning devices
are operational as designed and specified with care taken not to discharge a
suppression system.

5. The contractor shall upon completion of commissioning and testing provide the
end user or authorized representative with the isometric as-built drawings as well
as the System Start-Up forms, Installation and Operation manuals.

6. The contractor shall be or be represented by an authorized representative of
SAFE Fire Detection, Inc. This person must have successfully completed SAFE’s
technical training seminar and show proof of it by means of a valid certificate.
The company listed on the certificate at the time of the testing and
commissioning must employ, this person who must be present or the certificate is
not valid. The certificate is valid for a period of two years from the date on the
certificate.







2013 NFPA
Linear Heat Detection
Fire Codes

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.

223




Linear Heat National Fire Codes

Below you will find portions of the NFPA 72®, 2016 National Fire Alarm and Signaling Codes pertinent to
Linear Heat detection. Please refer to the specific NFPA Code publication for additional information.

Heat Detection

3.1 General. The definitions contained in this
chapter shall apply to the terms used in this Code.
Where terms are not defined in this chapter or within
another chapter, they shall be defined using their
ordinarily accepted meaning within the contest in which
they are used. Merriam Webster's collegiate Dictionary,
11th edition, shall be the source for the ordinarily
accepted meaning.

3.3.66.11 Line Type Detector. A device in
which detection is continuous along a path. Typical
examples are rate of rise pneumatic tubing detectors,
projected beam smoke detectors, and heat-sensitive
cable. (SIG-IDS)

10.4 Design and Installation.

10.4.1* All systems shall be installed in
accordance with the plans, specifications, and
standards approved by the authority having jurisdiction.

10.5.3.3 Service Personnel.
Service personnel shall have knowledge and
experience of the maintenance and servicing
requirements contained in this Code, of the equipment
being serviced or maintained, and of the servicing or
maintenance methods. That knowledge and experience
shall be acceptable to the authority having jurisdiction
or meet the requirement of 10.5.3.4.

14.2.2.1 Performance Verification.
To ensure operational integrity, the system shall have
an inspection, testing, and maintenance program.

14.2.2.1.1
Inspection, testing, and maintenance programs shall
satisfy the requirements of this Code and conform to
the equipment manufacturer's published instructions.
Heat Sensing Fire Detectors

17.6.2.2 Marking.

17.6.2.2.1 Color Coding.

Table 17.6.2.1 Temperature (assification and Color Code
for HeatSensing Fire Detectors

Maximimm

Tenperature Cedling

Rating Range Temperature )
Temperaiure Color
Classdlcation ‘F C 'F C Code
Lany® l=134 3957 L - ] Uneakove]
Dby 135-174 5870 115 I Uneaodkored
litermediae 175249 Ri-121 155 B9 Whie
High 250-TM | B2-1i2 pac 1] 11l Bilue

Extia liigh 425-309 | 63-2 U 152 Rad

Vervexim L= 205-25%0 A5 194 Green
higln

Lol Duighy 500-575 F60-302 150 2HE Ovange

Toevneben] oy foy el inecontrolkead o bient s Unis dhall be

ivarked b ndicate o mim o bienl natdbition emperane.

17.6.2.2.1.1

Heat-sensing fire detectors of the fixed-temperature or
rate-compensated, spot

type shall be marked with a color code in accordance
with Table 17.6.2.1

17.6.3 Location and Spacing.
17.6.3.1 Smooth Ceiling.

17.6.3.1.1* Spacing.
One of the following requirements shall apply:

(1) The distance between detectors shall not
exceed their listed spacing, and there shall be
detectors within a distance of one-half the listed
spacing, measured at right angles from all walls or
partitions extending upward to with the top 15 percent
of the ceiling height.

(2) All points on the ceiling shall have a detector
within a distance equal to or less than 0.7 times the
listed spacing (0.7S)

17.6.3.1.2 Irregular Areas.
For irregular shaped areas, the spacing between
detectors shall be permitted to be greater than the
listed spacing, provided that the maximum spacing
from a detector to the farthest point of a sidewall or
corner withing its zone of protection is not greater than
0.7 times the listed spacing.

17.6.3.1.3 Location

17.6.3.1.3.1*
Unless otherwise modified by 17.6.3.2.2, 17.6.3.3.2. or
17.6.3.7, spot-type heat-sensing fire detectors shall be
located on the ceiling not less than 4 in. (100mm) from
the sidewall or on the side-walls between 4 in. and 12
in. (100 mm and 300mm) from the ceiling.

17.6.3.1.3.2 Unless otherwise modifies by
17.6.3.2.2,17.6.3.3.2 or 17.6.3.7, line-type heat
detectors shall be located on the ceiling or on the
sidewalls not more than 20 in. (510mm) from the
ceiling.

17.6.3.2* Solid Joist Construction.
17.6.3.2.1 Spacing The design spacing of heat

detectors, where measured at right angles to the solid
joists, shall not exceed 50 percent of the listed spacing.




17.6.3.2.2 Location
Detectors shall be mounted at the bottom of the joists.

17.6.3.3* Beam Construction
17.6.3.3.1 Spacing

17.6.3.3.1.1
A ceiling shall be treated as a smooth ceiling if the
beams project no more than 4 in. (100mm) below the
ceiling.

17.6.3.3.1.2
Where the beams project more than 4 in.(100mm)
below the ceiling, the spacing of spot-type heat
detectors at right angles to the direction of beam travel
shall be not more than two-thirds of the listed spacing.

17.6.3.3.1.3
Where the beams project more than 18 in. (460mm)
below the ceiling and are more than 8 ft. (2.4m) on
center, each bay formed by the beams shall be treated
as a separate area.

17.6.3.3.2 Location.
Where beams are less than 12 in. (300mm) in depth
and less than 8 ft. (2.4m) on center, detectors shall be
permitted to be installed on the bottom of beams.

17.6.3.4* Sloping Ceilings (Peaked and
Shed)

17.6.3.4.1 Spacing

17.6.3.4.1.1
Ceiling Slopes less than 30 degrees. For a ceiling
slope of less tan 30 degrees, all detectors shall be
spaced using the height at the peak

17.6.3.4.1.2 Ceiling Slopes of 30
Degrees or greater.
All detectors, other than those located in the peak,
shall be spaced using the average slope height or the
height of the peak.

17.6.3.4.1.3 Spacing shall be measured along
a horizontal projection of the ceiling in accordance with
the type of ceiling construction.

17.6.3.4.2 Location

17.6.3.4.2.1 A row of detectors shall first be
located at or within 36 in. (910mm) of the peak of the
ceiling.

17.6.3.4.2.2 Additional detectors shall be

located as determined in 17.6.3.4.1
17.6.3.5 High Ceilings.

17.6.3.5.1*
On ceilings 10 ft to 30 ft (3.0m to 9.1m) high, heat
detector spacing shall be reduced in accordance with
Table 17.6.3.5.1 prior to aby additional reductions for
beams, joists, or slope, where

Table 17.6.3.5.1 Heat Detector Spacing Reduction Based on

Ceiling Height
Ceiling Height Upto
Greater than (>) and Including Multply
Listed
ft m fi m Spacing by
0 0 10 3.0 1.00
10 3.0 12 3.7 0.91
12 3.7 14 1.3 (.84
14 1.3 16 19 0.77
16 1.9 18 5.5 0.71
18 hh 20 6.1 (1.64
20 6.1 22 6.7 (.58
22 6.7 24 7.5 0.52
24 7.8 26 79 0.46
26 7.9 28 85 0.40
28 8.5 30 9.1 0.34

Annex A Explanatory Material.

FIGURE A 17.6.3.1.1 (b) Line-Type Detector - Spacing
Layouts, Smooth Ceiling.

' Vi 4
0.75 %S 0758 078 %S 078
T t
le12 8 s 5 5 % S+
Line-type
detecior
¥
%8
L]

S = Space between detectors

FIGUREA.17.6.3.1.1(b) Line-TypeDetectors — Spacing Lay-
outs, Smooth Ceiling.

Reproduced with permission from NFPA 72®-2016, National Fire Alarm
and Signaling Code, Copyright © 2012, National Fire Protection, Quincy,
MA. This reprinted material is not the complete and official position of the
NFPA on the referenced subject, which is represented only by the
standard in its entirety.

\ National Fire Protection Assoication
w The authority on fire, electrical and building safety
NFPA







Linear Heat Detection

System Design
AutoCAD Example

Always Consult All Local, NFPA and National Codes for specific requirements before you begin your project.
Anyone designing, installing, servicing, repairing, or maintaining these systems should be trained and
certified by the manufacturer of the equipment.

227




T o Touon

TG ToqHELS 568

WO0D"UOJ0B}aPAIIJBIES MMM
L2e-128-¥0L-) *Xed 026.L-128-¥0LL “I8L

nowmoy

‘ON_NIVEQ

9 40 | °ON LIAHS

= - :
Ol‘LSZ ON'20JUO “4Q 3BUGHOIS 616G } S L .AE:::A:_::\:
ou| ‘uonoeleq ali4 34VS e 0V¥IN0D SN amvas
Ecytnag ALYT

oeforg ) | -

SAFECABLE LINEAR HEAT DETECTION SYSTEM

CHEMICAL STORAGE ROOM - EXPLOSION HAZARD

CEILING AREA DETECTION




‘ON_oNmvEa
9 40 7 ON LgaHS

A8 NAVHD
wIvos
ALV T

AH QEAOHLAY

SIN

318%2 NOLLII130 1¥3H ¥YINN 318%I34YS NSSTIL 95

X08/1 TTI50Y

X08 HILIMS 1531703 EZSDY

HOLIINNOD 431734 NIVHLS 37180 NDOTIL
TYNINYEL M3WD5 XS00T2L

I

NOISIAmE |_aiva_|'oN
HHOM 40 3d00S

nowymey

suend

W0D"U0IJ09}OPAIIIBIES MMM
L2e-128-¥0L-) *Xed 026.L-128-¥0L- “I8L

04482 ON'201UO}Y 40 BBUGHOOIS G165
"ou] ‘uonodeleQ all4 34VS

S3IL d2 378YD)] 291110

~|wfw| | m] e e

m|mf o m|m

SLI4 TINA0W 851 TYNOLLNIANOD| bZISOY

LS LN3WGIND3

/$GS=071N/NYD
HIM JONVAY000Y NI 38 TIVHS NOILYTIVISNI ANV N9IS3Ia TV

8 WOOY 39VH0LS TWOINIHO Z# 3INOZ I18v034VS
¥ NOO0Y 3IVHOLS TYOINIHO ‘L# INOZ I18v03HVS

SY34Y ONIMOTI04 IHL 404
NOILO3130 V34V ONITI30 J0INOdd OL NOIS30 N338 SvH F18v044vS JHL

C1ANVd TO4INOO dHL 1V NOILIONOO WoV1Y NV JLVILINE TIVHS

LI "HIONTT S1 ONOTV INIOd ANV 1Y 4,661 SIHOVIY 319v034vS JHL NIHM
ONITEO dHL 0L AT103dId

Q3INAOW SHIL al'lo F18v0 A8 13434 ¢ AdIAT d4140ddNS F19v0 NOILO313d
IV3AH gVANIT 40 LSISNOO THM  WILSAS JHL "ddv/vH NOISO1dX3 —

NOOd FOVHOLS IVOINFHO d04 WILSAS NOILOFL3A LV3IH oVINIT F18v03I4VS

M4OM 40 3d03S
NOILO313d V34V ONITI3D

@YVZVH NOISOTdX3 - WOOY 39VHOLS TVOINIHO
INJLSAS NOILO313A 1V3H UV3ANIT 3T18VO34VS




asvasa
HEEEE
m EEFHE y 8/1-1 0y
BHEIE c | 02—
SNEINE Am 8/t o
@ 7} B ! -
N £ % 02
- SNIOVS INMOW 39 S ERIINRERIEN
“NOLLYWNOANI 03TI¥130 404 MOT3E LYVHO 9VS FHL 01 ¥343Y Ty
z 3 NOILOAL3A 3HL ONITIVASNI NIHM 9¥S 30 INNOWY ¥3d0¥d IHL MOTIV 2
&
H . STYAYAINI 1004 € L¥ T18¥0 NOWLO3LIA FHL L¥0ddNS 'L
E1IES -
H ‘410N
g2
&
1

g

Za

nowymoy
kel o)
oatorg |

g NWOOd 4IvH0IS IWOINAHO

WO0D"U0J0B}OPAIIIBIES MMM
L2€Y-128-¥0L) Xed 026.-128-¥0L-} IOL

¥V NOOd FOVH0LS T IVOINAHO

01187 ON'901U0} “iq 96Ua4001S G165
‘ou| ‘uonoaleq ail4 34VS
1

M3AIA NV
NOILO313d V34V ONINIF0

AYVZVH NOISO1dX3 - WOOY 39VHOLS TVOINIHO
INJLSAS NOILO313d LV3H "V3NIT 318v034VS




HEEEEE
3812|557
SEEE
s - 2 m
- — e ﬂ
g
-
\IO%.G
2 . @ —
g sse0 z
HIS
3| & sex0
H , wezs |
gl g _ SIN_
= TVI3q IL—d10 T8V Wnpuoy 1N
? 91119y
"8INSOjOU S|y} JO
“f03p 004 Jo Bujied 03 dijg 2|qpY UsYSD) 0} smasos Buidpy yjes asn uonosuLey UojssaIdwiog 100 o Ul UnJ S| 9|qp0RIpS UsyM (0L119Y) S10}08UU0Y JelRY UIDNS By asn sADMly
188} ¢ Auene s0pid aq pinoys sdiy aiqp)
‘sdijo 3|qpo G119y Buisn ¥o3p Jool Jo Bujlisd 0} QHT 3|qPYSIPS JUNOR “WNoJ B} BNUNUES 0} $3[GPY UIMBY o I3paT auy
Uy aysoddo s|pUjLIa} Uy 0} payoauuod A[oalp aq pnoys gHT 2(qp)aps
‘dujs [pUILLIAY B} O} SaUM 3L} }08UUDD
OH1 378v034vS | PUD s3x0g—f O} (LW o) HMPUOD U LM Bq jSNLI §3I00 LMY PUD J3posT
g m;\ajmowﬂmo/wv i IEEERD i SNOILONYLSNI NOLLYTIVLSNI
/ X08—" 4004d JHNLSION

Cesod

nowyaog
nuong
noafoxg.

S

3030 400d ¥O oz:mT\\ (zzz59Y)

STIVLId ONILNNOW ONITE0 HLOONS 1VOIdAL

3L 318v0

d0071 318n0d

“UOIID|PISUl UD Ul 4O 3no Jo ul sesspd
0002JDS JBABUBUM BSN o) PBPUBLILIOSAS 81D SJ00BULOY Jal[By UPAS Q119N

dHT 318v334vsS i
Ipes D a¥pw 03 Ajusouins pausiybly s
10U PUDIB BU} pUD 10}0BULOD OLL19Y 24t UBNOAL} passpd S| H B|APORIDS
Tdid HITINIEAS “pauayybl} 1nuNP0| BU} PUD B0y By Ul paop|d S| 10}oBULOD YL
AP MBIOS D YN JNOROWY p/g b BUNoWwsl Aq palipysul Alispa I 103oauu0s oy

“xoq uoRourl 0 jo 3o pajnd Ajua3JEAPOLI aQ JOULDD § OS 2IG0DAJ0S
qaa) g 0y ¢ Aiena so0id aq pinos sayl aiqo) Uy Sploy puD [D8S JYBRIIO / JUBILIBIDM D sepinoud 10joBULOY Jalley UDAS UL
'sal 2qpy dooT 8|9nog 6Z010L O £1119Y “ZLIIoY
yym adid uapuds 0} gH1 8|q0J840S JUnoW
SNOWONALSNI NOLLYTIVLSNI

(3did ,9 0L ¥ ¥04 620101 YOLOINNOD 43M3Y NIVHLS

(3did __NNTM ol ,2/152 904 cLi1oY UHT F18v034vs o119y
3dd . oL 5/5 804 clLioY) - .
4007 314Nn0d | T | sh“wmg HOpUOY [N ——————————————
| | —
_ o

wlll_ W
3did %iz&%\

STIVLIA ONILNNOW 3did 43 TUNIYAS TVOIdAL

318vD 40 NOILOVHLNOD ONV NOISNVJX3 ¥04
MOTTV OL ‘LIX3 X08 LY ¥OLOINNOO 4334 NIVALS
Y314¥ X08 30ISLN0 034007 38 AV 378V034VS

\\ QH1 8lqpdajos

(zzzs9d)
xod-r

W0D"U0J0B}aPAIIIBIES MMM
L2€Y-128-¥0L) Xed 026.-128-70L-) IBL

01182 ON'801UO “JQ 3BUGHO0IS G16G

‘ou| ‘uonodaleq ail4 34VS

i

[wniras]
Nyl
[wnerey]
NzZ8'L
[wnerio1]

N

I

w00z Iwei01]
]

STIVL3A ONILNNOW
NOILO313d VIHV ONITIFO
dyvZvH NOISOTdX3 - WOOYd 39VHOLS TVOINIHO
NJLSAS NOILO313A LVIH "V3NIT 319VO34VS




aIvos
ALV T

HOLIMS 1S3L d31ddv8 AL34VS DISNIYLNI
3INIT40 AN3

L

AH NAVID

‘ON_DNIVEA
ON LENES
iAH QEAOHLY

S
SIN

o I

a0

|

-on

X0d NOILONNI

I

aiva

s

N

—

NOISIATY
STIVL30 ONILNNOW

twezs)

-

<

Homumoy
katli o)
syoatorg )|

\M.ﬂ&
[%) I 5
= 3
P 4,
&J )

TIVL3IA ONILNNNOW LSIOr §vd N3dO 1VOIdAL

318V 100dS-34 0L 1S3N03Y NOdN F18VIIVAY FdV
S700dS ¥3TIVS ‘318YD IHL 40 NOILYTIVLSNI IHL NI AIV OL (8

3A08Y J3LON SY

~ SAN38 SNIavY 3HL 40 3QIS HOY3 NO ‘319v0
T\\ OH1 378v034vS (31404dNS 39 1SN 319v034%S JHL ONIDVINYA AIOAY OL NIYVL 38 QTNOHS FuVO VHLXI
BLLIOY ¥O ZLLLD SNMY T18Y034¥S 40 NOLO3MIA $193r90 d¥VHS ANNOYY ONY HONOXHL 3180 ONITIN NIHM (£
NI SIONYHO ANV S¥INY0D TV LY
ON3E SNIAVY & WANININ Y NIVLNIY W '378v0 40 ONITI0O3Y INIAIMd OL
\ 310N 378v2 NO NOISNIL d33% OL 3¥NS 38 378YD ONITIVLSNI NIHM (9

1334 G OL € A¥3IAT Q31H0ddNS 38 LSNIN AH1 318Y034vS (§

.9 'NOILYIWHOANI
Y3HLYNS €'7'S NOILO3S TVNNVIN NOILLYH3dO ANV
NOILYTIVLSNI 318V034VS OL ¥343d INIOd ONILNNOW

NIL9
) SnIavy L& HOV3 NIIMLIE-NI MOVTS HO VS IAVH LSNIN 318v0 JHL
amn 52@%\ (91119¥) AANINIA 39VHO0LS ALYHIONATY NI GHT 318Y0TAVS ONITIVLSNI NIHM (¥
dno’ 31avo

‘AN3E SNIAYY .€ V 40 WNINININ
¥ NIVLNIVIA SYINH0O ANNO¥Y aHT 318Y¥034VS ONIANIE NIHM (€

W0O"UOI}03}8PaJYBIES MMM
L2EY128-¥0L) Xed 026.-128-¥0L-) ‘IOL

wwiom\

04182 ON'201UO}Y *1q 2BUGH0IS 5165
"ou] ‘uoposlieQ a4 34VS

A8 318Y1d300V FHIM HO mx_w\,w_,mwww_%%mm_._mmu,\o._m% _%mﬂ
1334 0008 0330X3 OL LON ST18YO NYNLIY ANV ¥3av31
/ 40 HLONZTIWNINIXYIN OMY 81 WNWINIW 38 LSIW 3180 ¥3ava1 (2
TIVLIA ONILNNOW LINGNOD NI NNY 38 LSNIN 378v0 ¥3ava1 (1
STIVL3d ONILNNOW NV34E dIT0S TVOIdAL dI70 378Vv0 TVOIdAL
S310ON NOILVTIVLSNI
STIVL3A ONILNNOW
NOILO313d V3dV ONINIF0

QYVZVH NOISOTdX3 - WOOY 3OVHOLS T¥OINTHO
W3LSAS NOILO313d 1V3H dV3INIT I19VO34VS




“ON_OHNIVEA
ON LENES

9 a0 9 -

A8 NAVEQ
WAIV0S

AH QEAOHLAY

SIN

LV

“on

aiva

NOISIATE
$7I¥130 WORLOT 13

%

WL

Hommoy

sueny

syoatorg )|

WOD"UOJ0B}3PAIJBIES MMM
L2e9-128-¥0L-) Xed 026.-128-¥0L-) ‘oL

01182 ON'e0IUO ] 8BUGHI0IS G16G
"ou| ‘uoiosleq ali4 I4VS

T

T o Touon

(SYIHLO Ag) TINVd TOHLNOD 40
LINO¥ID NOILO3L3A .8, SSY10 0L
SYOLONANOD I19Y034YS LOINNOD

"SEQIE SNOPIEZRY

£y $dn0ID SBS ‘| UOISIAG 1] 10 '[| ‘| SSEID U] 85N 0] BYGEINS 5| ‘SBPOD [BUOTEU PUE HINOD

Ut FRORUBAID )

V34V SNOQUVZVH

a

X08 HOLIMS
1S31 103 3dISNI LNNOW

(S¥3HLO A8)
TINYd TOHLNOD WOM4
MOLSIS3Y 3INIT 40 N3

=

I
I I Il
1

D

Wieq A1ajes DIsUNUI PalsT] 1N o pascidde N4 ue 1NOHLIM
WM PAJIEISU| UM "BIBD) LUORDEIA( |BaH JEaUlT (Seany SNopIezey Uj asn ajqed aH1 BLRE ARRS NSuLRS|
uny
uonaalag 1eay Jeaur]
——
YIHY 34VS ATIVIISNILLNI
Ealy snoplezey SINOOOUY 79
m..m(szu?m
NWYHOVIA ONIFIM
7
f
f
f
|
T .
dif— & e |
)=
A o v ] | 7 @ @
] X | %%
(+) - - © B
(Hs-)
@ % ® S —
m ﬂwwj | U
& , xoa/r

L FINAON J31ddve AL34VS
OISNIJLNI T¥NOILN3IANOD

STIVLIA TvOIdLo3 13
NOILO313a V34V ONITIF0
AYVZVH NOISO1dX3 - WOOY 39VHOLS TvOINIHD
INJLSAS NOILO313d LVIH HVANIT 318vO34VS

319v034vs

@

< T o]

HOLIMS 1S31
@

B)

NOILO313d
D

INEELENN A

S

)

X08 HOLIMS
1S31 104







	2023 ASD LHD Handbook v1.0.pdf
	2023 ASD LHD Handbook Part 1 of 3
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59

	2023 ASD LHD Handbook Part 2 of 3
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104

	2023 ASD LHD Handbook Part 3 of 3
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79

	2023 ASD LHD Handbook Page 7.pdf
	Page 7


	2024 ASD LHD Handbook Application Bulletins
	Page 20
	Page 21




